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ABSTRACT

The coastal zone accommodates some of the mosseieeosystems in the world and offers a
wide range of ecosystem goods and services; coesdylt has become a focal point of human
development. People are attracted to the coasubeaa access to resources, favourable climate,
aesthetic appeal and potential for recreationalities. As pressure for utilisation and developmen

increases, so does the need to manage the coaseahanore effectively.

This research focuses on the coastal zone of thenibe& and Ngqushwa local municipalities in the
Eastern Cape, South Africa, which are physicallg anvironmentally similar, yet have distinct
demographic and socio-economic differences. Thearek integrates information using GIS, from
three time epochs, to determine where developmehtaand use change is occurring. The Ndlambe
Local Municipality displays high levels of formaledelopment, while the Ngqushwa Local
Municipality exhibits little formal development. &ke differences in development and land use are
related to economic, social and legislatigivers’ based on an adapted Driver-Pressure-State-
Impact-Response model. The model identifies thateld@ment and land use changes lead to
increased pressure on the natural system, whi¢brimleads to shifts in the natursthte of the
coastal zone, resulting in adverse impacts ondlastal zone. Changes in the natural functioning of
the coastal zone highlight the need foreaponsein terms of changes in legislation governing

coastal management and spatial planning.

This research concludes that pressure for developiméhe coastal zone within the research site is
beginning to increase and will adversely affect ¢bastal zone if not managed effectively. These
two local municipalities have the opportunity to vaoforward and develop in such a way that
allows for conservation and sound management ottiaestal zone, which will ensure long-term

sustainability within the coastal zones of the Mad® and Ngqushwa local municipalities.
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CHAPTER 1: INTRODUCTION

1.1 OVERVIEW

The coastal zone is the dynamic ecosystem alongrémgins of the world’s land masses (Di
Gregorio, 2005), which has remarkable ecologicaldpctivity, encompassing a wide range of
terrestrial and marine environments (Integratedb@ld®bserving Strategy (IGOS), 2006; Sete
al., 2008). It is considered to accommodate some @frtlost diverse ecosystems in the world
(Martinezet al, 2007) and offers a diverse range of ecosysterdgand services such as fisheries,
water purification and coastal erosion protectiSaléet al, 2008). As a consequence of the goods
and services it provides, the coastal zone hasntea global focus in terms of human activity
(IGOS, 2006), and people gravitate to the coabvéo for leisure, recreation and tourism (Martinez
et al, 2007). As a result natural coastal environmemes c@anging and being converted to
refineries, power stations, ports, marinas, touasilities and residential developments (World
Resource Institute, 2002). However, these develogmaktal areas are increasingly becoming
susceptible to natural hazards and extreme weathats, which result in substantial costs to, and
impacts upon, communities resident in these coastals (IGOS, 2006; Nichol&t al, 2007). A
recent example is the devastating impacts of HamecKatrina along the Gulf Coast in 2005 where
several levees protecting New Orleans failed aadtity ‘filled’ with water, resulting in loss offé
and environmental damages (Travis, 200&).is estimated that between 1980 and 2000
approximately 250 000 people lost their lives gligbas a result of tropical cyclones in coastal
areas (Nichollset al, 2007). Despite this, coastal areas still offar,ape perceived to offer,
development opportunities which promote local aegianal economic development (Department
of Environmental Affairs and Tourism (DEAT), 2008is is particularly relevant in South Africa,
where there is a growing reliance on coastal ressu(DEAT, 2006). Given the intrinsic value of
the coast, pressure to develop near the coasnoestio increase and thus the need to improve both

conservation and management of development oppoetuis imperative.

Man'’s relationship with, and impacts upon, the emunent are highlighted in terms of the United
Nations Millennium Development Goals (2000) and Rie Declaration (1992) on Environment
and Development. These documents emphasise thatrhimmpacts on the environment need to be
addressed to ensure sustainability in terms of [dpugent. Goal Seven (Ensure environmental
sustainability) of the Millennium Development Goatsesses the need to integrate the principles of
sustainable development into countries’ policied programmes (UN Millennium Development

Goals, 2008). Principle One of the Rio Declaratimaffirmed by the Johannesburg Declaration
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(2002), states that human beings should be cettdralstainable development (United Nations
Environment Programme (UNEP), 1992). However, it dfficult to achieve sustainable
development if human impacts are increasing leadingdramatic changes in ecosystem
functioning. Recent studies have shown that apprately 60% of life supporting ecosystem
services are being degraded or used unsustain®illye(nium Ecosystem Assessment (MEA),
2005). In terms of the coastal environment, it stineated that by 2050 as much as 91% of the
world’s coastline will be affected by developmeS8alget al., 2008). This statistic highlights the
need to change the way we plan and manage coastalopment and reinforces the fact that

environmental protection and sustainable developencritical for the coastal zone.

Concern regarding management of the environmefirieer promoted by increasing awareness
and concern regarding climate change, where coastalonments are highlighted as an area of
particular concern (Intergovernmental Panel on @erChange (IPCC), 2007). It is forecasted that
climate change may result in sea-level rise, whndhincrease exposure of the coastal environment
to risk (IPCC, 2007; Nichollgt al, 2007). Risks include increased coastal erosioa essult of
altered precipitation and run-off, the potentiagemsification of tropical and extra-tropical cycémn

as well as larger extreme weather and storm eyBintolls et al, 2007). It is predicted that these
effects will be felt the most in the mega-deltag\eia and Africa (IPCC, 2007). Densely populated,
low-lying areas of developing countries are at tg&arisk, as they lack the adaptive abilities and

resources to cope with changes in their environri¢ichollset al, 2007).

The coastal environment has attracted attentiom feo number of international organisations.
Agenda 21, Chapter 17 highlights the need for ptmte of oceans and adjacent coastal areas and
highlights the need for improved management of teb@nd marine environments at the national,
regional and subregional levels (United Nations)4)0In addition, the UNEP identified coastal
areas as one of ifBhematic Areasin the form of the Regional Seas Programme. Thgramme
was launched in 1974 following the 1972 United blasi Conference on the Human Environment,
in Stockholm (Adler, 2004). The aim of the prograenwas to establish regional seas action plans,
which outline a strategy for the protection of tt@mmon water body based on the region’s
environmental problems and the socio-economic anitigal circumstances of the region (UNEP,
No Date (ND)). Based on this principle, 13 regiopabgrammes involving 140 participating
countries were established (Adler, 2004; UNEP, Nre recently, the IGOS Coastal Theme has
recognised that global, regional and local chamgestural processes linked to human demands are
jeopardising coastal ecosystems’ ability to supparhan demands for commerce, living resources
and recreation (IGOS, 2006). The goal of the IGGfastal Theme is to develop a strategy for
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integrated observations across the land-sea intetfaat will ultimately provide data to support

informed decision-making in terms of managemenhefcoastal environment (IGOS, 2006).

As pressure for utilisation and development incesan the coastal zone, so too does the need to
manage this system more effectively. Increasingbastal development and land use change is
being driven by the appeal of living at the coamtpted with personal wealth, an increase in coastal
holiday homes and resorts and demand for leisulleoatdoor activities associated with the coast.
These can be related to the economic conditionscoéased consumer spending power, increased
mobility of people and more available leisure tifWgsser, 2003). Today, coastal land is considered
by many to be ‘prime land’ for development and eational activities, which brings with it
associated political and socio-economic pressuBesiflicting with this is a strong ‘need’ to
conserve the coastal resource due to its distintclitmited spatial area and dynamic nature. As a
result, management and planning for developmentinvithe coastal environment needs to be
considered in a holistic manner in terms of theadhyics of this system that creates this unique link
between ecological and socio-economic systems sdtas land-sea interface (Glavovic, 2000a;
Carter, 1999; IGOS, 2006). Human demand for deveéop results in changes in land cdvand

land usé, in response to human needs and wants (Versuag 2004).

This research considers the nature of land usdaamtcover change and its effect on the coastal
zone of the Ndlambe and Ngqushwa local municigalitin the Eastern Cape Province, South
Africa. The Eastern Cape Province coastline displydiversity of land use types, ranging from

commercial, residential and recreational to undisd natural and protected areas. Of concern is
the increasing pressure for commercial, resideatidl recreational development in the coastal zone
of the Eastern Cape as a result of saturated dawelot in other coastal areas in South Africa. This
development has the potential to adversely affeetcbastal zone of the Eastern Cape if it is not

well managed.

! Vegetation and man-made features on the earthfacsu
2 Man’s activities and impacts on land cover
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1.2 AIM

This research aimed to assess and integrate infmmiom three time epochs within the coastal
zone of the Ndlambe and Ngqushwa local municigalitiEastern Cape); to determine where
development and land use change are occurringoaredate these changes to economic, social and

legislative ‘drivers’, explaining why different gatns are evident in the two local municipalities.

1.3 OBJECTIVES

The objectives of this research were to:

1. Determine land cover of the research sites fronagenotographs;

2. Integrate this data using a Geographic Informa8gstems (GIS) and determine where change
is occurring;

3. Using The DPSIR framework identify and describe kbg ‘drivers’ that may have resulted in
the development and land use change, based oralteailiterature and interviews with
specialists and municipal officials;

4. Relate development and land use change in therobsa@ea to the identified ‘drivers’; and

5. Recommend guidelines for long-term managementeottastal zone of the research area

1.4 RESEARCH AREA

The research focuses on the coastal portion oflbwal municipalities within the Eastern Cape
Province of South Africa, the Ndlambe and NgqusHa@al municipalities (Figure 1-1). The

Ndlambe Local Municipality is located in the eastportion of the Cacadu District Municipality,

bordered to the east by the Great Fish River ardNipqushwa Local Municipality (within the

Amathole District Municipality). The Sundays RiMencal Municipality is to the west and Makana
Local Municipality inland, both of which fall withi the Cacadu District Municipality. The

Ngqushwa Local Municipality is located within theestern portion of the Amathole District
Municipality (Figure 1-1) and is bordered to thestvby the Ndlambe Local Municipality (within

the Cacadu District Municipality). To the easthe Buffalo City Local Municipality; inland is the

Nkonkobe Local Municipality, both of which fall vhiin the Amathole District Municipality.

The Eastern Cape Province is the second largestinpeo in South Africa with an area of
170 600 km?, located on the south-eastern coaStoath Africa. The South African coastline is

some 3 100 km in length, stretching from AlexanBay (west) to Ponta do Ouro (east) and has
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few indentations or natural bays (Malan and SwWE®97; Fuggle and Rabie, 1992). The coastal
portion of the Eastern Cape Province stretches fthenBloukrantz River in the south to the
KwaZulu-Natal border in the northeast and accodots20% (800 km) of the South African
coastline (DEAT, 2000). The ‘Sunshine Coast’ arel'Wild Coast’ are included as key attractions
of the Eastern Cape coastline (Glavovic, 2000apdlLiase within the region varies from residential
and commercial, in the areas of Port Elizabeth Bast London, to rural settlements, agriculture
and undisturbed natural landscapes in the formertApid homelands of the Transkei and Ciskei
(Figure 1-1).
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Figure 1-1: Situation of the two local municipalities
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1.4.1 PHYSICAL AND ENVIRONMENTAL FACTORS

The Eastern Cape coastline is a transition zonedsat winter and summer climates (Lubke and de
Moor, 1988), being influenced by the subtropicahditions of KwaZulu-Natal, due to the warm
southward flowing Agulhas Current and the Mediteean conditions of the Western Cape, due to
the cold Benguela Current (Fuggle and Rabie, 199&)ich gives rise to humid, warm
temperatures. The coastal portion of the Eastepe @aperiences mild temperatures (14 to 23 °C)
and inland areas experiencing more extreme tempesa(5 to 23 °C) (CSIR, 2004). The Eastern

Cape receives a mean annual rainfall of approximat? mm (DEAT, 2006).

Climate within these two municipalities varies wékevation, being cool, humid and sub-topical at
the coast and hot and sub-arid inland (Ngqushwa idality, 2007). The municipalities
experience approximately 60% of their rainfall e tsummer months with the peak periods being
October and February. Rainfall varies from appratety 500 mm per year inland to 600 mm per
year near the coast. Wind direction is dominatedstyth-westerly winds in winter and north-

westerly winds in summer (Ngqushwa MunicipalitypZD

Vegetation within this area is dominated by theakip Thicket Biome, which is described as dense,
woody, semi-succulent and thorny vegetation witlaaerage height of 2-3 metres (Acocks, 1988).
It consists of various vegetation types with aefrof plant communities (Mucina and Rutherford,
2006). Four main vegetation types were identifigdAgocks (1988) within the Albany Thicket,
namely, Valley Bushveld, Noorsveld, Spekboomveldl d&alse Karroid Broken Veld. Albany
Thicket Biome is part of the more loosely definedbopical Thicket Biome, which is

characterised by subtropical, semi-xeric conditifMacina and Rutherford, 2006).

The dominant geological feature is the east-weshding Cape Fold Belt, which consists
predominantly of the Cape Supergroup folded sffsiizcina and Rutherford, 2006). In terms of its
natural processes, the Albany Thicket demonstragslittle annual fluctuation in perennial cover
of biomass, irrespective of variations in mean ahmainfall, and is resistant to drought (Mucina
and Rutherford, 2006).

According to Mucina and Rutherford (2006), the tagen types within both municipalities are
Albany Coastal Belt, Cape Estuaries Salt MarsheshdBThornveld and Albany Dune Strandveld.

Within Ndlambe there are communities of Kowie Ttk Suurburg Quartzite Fynbos and
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Suurburg Shale Fynbos. In Ngqushwa there are contiesirof Southern Coastal Forest and
Buffels Thicket (Figure 1-2) (Mucina and Rutherfp2®06).

Albany Coastal Belt is one of the dominant vegetatiypes within both municipalities (Figure 1-
2). It is dominated by short grasslands with scattdoush clumps or singlecacia natalitiatrees.
This vegetation is unique to the area; it is owlyrfd along the coast from Kei Mouth to Sundays
River (Mucina and Rutherford, 2006). Bisho Thoriveé$ found in the inland areas of both
municipalities. It is characterised by smadacia natalitiatrees in an open savanna with a short to
medium, dense understorey. Other woody species @iteur under conditions of overgrazing.
Within the coastal portion of both municipalitieslpany Dune Strandveld is found as a narrow
coastal strip. It is composed of sclerophyllos beruvoody and herbaceous vines with a sparse

grassy component (Mucina and Rutherford, 2006).

Kowie Thicket vegetation is dominant in the NdlanMenicipality (Figure 1-2). This vegetation is
dominated by tall thickets, mainly succulent eubliess and aloes. It has a thick understorey which
consists of thorny shrubs, woody lianas and shruhimculents. This vegetation is found in the
river valleys of the Kowie, Bushmans, Kariega arldiemonde estuariet the Ndlambe Local
Municipality, Suurburg Quartzite Fynbos and Suugo@hale Fynbos are evident in the inland
areas. It is predominantly composed of grassy fgrdoal there are some localised patches of dense
proteoid and ericaceous fynbos. Suurburg Shale d5/mé dominated by low to medium high,
closed, ericoid shrubland or grassland with a cdagass understorey. Cape Estuaries Salt Marshes
are found in small pockets along the coast of td&fbe Municipality. It is a composition of low
herblands and shrublands, which is dominated byguwent chenopods and other flood-tolerant
halophytes (Mucina and Rutherford, 2006).

Southern Coastal Forest is found in very small lpgganear the mouth of the Keiskamma Estuary
within the Ngqushwa Municipality (Figure 1-2). & generally dominated by low forests, and in the
eastern reaches of its distribution it has welledeped low-tree and shrub components. In the
Ngqushwa Local Municipality, Buffels Thicket is eeint in the inland areas. It is a short, dense
thicket that can reach a height of ten metres (Naaind Rutherford, 2006).
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Figure 1-2 Vegetation cover in the research area (MucinaRurtherford, 2006)

Within the research area there are 18 estuariggur@il-3), nine in each of the two local
municipalities. Estuaries are defined as the platwater course that is permanently or periodycall
open to the sea, the properties of which are inflted by the twice-daily rising and falling of the
tide (Davies and Day, 1998; Republic of South Afri2006b). Within South Africa there are 250
functional estuaries and they are considered toree of the country’s most productive habitats
(Turpie et al, 2002). They are known to have high biodiversise highly productive fish and
invertebrate fisheries and provide a number of irfgnt services such as nursery areas for marine
fish and feeding sites for migratory birds (Turpteal, 2002).

Within South Africa, estuaries are considered toibe of the most threatened habitats as a result of
human disturbance, exploitation and modificatiorfreEhwater inflow due to the construction of
dams. Estuaries have been prioritised based oreo@ti®n importance, which is calculated on the
basis of weighted size, habitat, zonal type raaitg biodiversity importance scores (Turpteal,
2002). According to the estuary prioritisation byrpie et al. (2002) of the 18 estuaries found
within the research area, nine rank within the0priority estuaries of South Africa.

Chapter 1: Introduction 9



Approximate | Approximate
Estuary length (Km) Area (m2)

Bira Estuary 11 1292057
Boknes Estuary 6.5 264131
Bushmans Estuary 40 2559617
East-Kleinemonde Estuary 4 233562
Gqutywa Estuary 4.5 527143
Great Fish Estuary 19 1563949
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Figure 1-3 Estuaries within the research area

1.4.2 SOCIO-ECONOMIC CHARACTERISTICS

The Eastern Cape Province has a population den$ipproximately 38 people per krand
accommodates approximately 14% of South Africataltpopulation, making it the province with
the third highest population after KwaZulu-Natat@@auteng. KwaZulu-Natal and Gauteng have
significantly higher population densities due teittsmaller geographical area (StatsOnline, 2005).
In comparison, the Eastern Cape has a significangiter proportion of rural population (61%)
than KwaZulu-Natal (56%) and Gauteng (5%) (Stats@nl2005). The Eastern Cape Province is
considered to be the second poorest province ircahatry, which can likely be attributed to the
province’s high rural population (StatsOnline, 2P0 is important to note that the population
density within the Eastern Cape is highest in th@ll municipalities that fall within the former
Transkei and Ciskei homeland areas (Figure 1-4n{dMpal Demarcation Board; 2001). Of the two
local municipalities under investigation, the Ngawa Local Municipality falls within the former
Ciskei homeland area (Figure 1-1). This is sigaificfor this research, as it allows for comparison

between one local municipality that falls withificemer homeland system and one that does not.
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Figure 1-4: Population per local municipality within the East Cape

The Ciskei was established as a homeland for tbetttement of Xhosa people from the Cape
Province during the Apartheid regime. It becamelagoverning state in 1972 and was proclaimed
an independent state in 1981 (Christopher, 200arkCand Worger, 2004; Lahiff, 2003). As
outlined in more detail in Section 2.3, Apartheldrmqming was aimed at separating people based on
race and ethnicity, which resulted in the forcedvement of people into homeland areas. The
Ciskei is located on the east coast of South Afngighin what is now the Eastern Cape Province,
between the Great Kei and Great Fish rivers (Chari®80). The forced movement of people
resulted in these homeland areas being over-paglladuring independence this land was
predominately used for small stock and cattle Wwittited crop production; as a result the land was

over-worked and is badly eroded (Charton, 1980).

The population density of Ngqushwa (38 people pef)kis significantly higher than that of
Ndlambe (27 people per Kjn(StatsOnline, 2005). This is largely as a resfilNgqushwa being

located within the former homeland area of Ciskehe Ngqushwa Local Municipality has a
significant rural population (94%) compared to Nultee (20%), which is largely urbanised
(StatsOnline, 2005). Within the Ndlambe Local Mupadity there are six significant towns as
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identified by the Ndlambe Spatial Development Fraowk (SDF) (Cannon Rocks, Boknesstrand,
Bushmans River Mouth, Kenton-on-Sea, Port Alfred Kieinemonde) that fall within the coastal
zone, which together support nearly 65% of the impality’s population, (SetPlan, 2006). Within
the Ngqushwa Local Municipality, there are only twdan nodes of significance, Peddie (which is
inland) and Hamburg (falls within the coastal zonehich together accommodate 5% of the
municipality’s population (Nggushwa MunicipalityD@7). The majority of the population (95%)
live in dense peri-urban settlements, where thera shortage of basic essential services such as

water, sewerage, electricity and community faei§it{(Ngqushwa Municipality, 2007).

Associated with these differences in demograpltltex,e are noted differences in terms of socio-
economics between the two local municipalitiescas be seen in terms of employment status,
income and education level of individuals. Fronbl€al-1, it is evident that income, although low
in Ndlambe Local Municipality, is higher than thatt the Ngqushwa Local Municipality. In the
Ndlambe Local Municipality 62.4% of people have moome while in the Ngqushwa Local
Municipality this value increased up to 79% of pleop-urthermore people in the Ndlambe Local
Municipality have higher levels of education, with.7% of people having no formal education,
while in the Ngqushwa Local Municipality 25.4% ofqple have no formal education. Associated
with education and income, 21.5% of people in thdlafbe Local Municipality are formally
employed while in the Nggqushwa Local Municipalitplyp 4.4% of the population are formally

employed (Table 1-1).

Table 1-1: Socio-economic characteristics of the Ndlambe agdushwa local municipalities

Ndlambe Local Ngqushwa Local

Municipality (%) Municipality (%)
Level of income
No income 62.41 79.02
R 1-R 800 24.16 17.48
R 801 — R 1600 4.29 1.38
R 1601 - R 6400 6.94 1.84
R 6401 - R 51200 1.9 0.2
R 51201 or more 0.23 0.08
Level of schooling
No schooling 11.68 25.46
Some primary 15.66 17.18
Completed primary 4.85 6.67
Some secondary 16.33 21.4
Grade 12/Std 10 9.53 8.45
Higher 5.01 3.23
Employment status
Paid employee 18.89 3.76
Paid family worker 0.77 0.20
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Ndlambe Local Ngqushwa Local
Municipality (%) Municipality (%)
Self-employed 1.92 0.31
Employer 0.67 0.28
Unpaid family worker 0.11 0.07
Not applicable 42.42 53.18

(Source: StatsOnline, 2005).

1.5 OUTLINE

» Chapter One (this chapter) places the researciancontext of international and national
conservation of coastal ecosystems. It justifies tieed for such research to be undertaken
based on current trends in coastal resource eaptmitand development, and outlines the aim
and objectives of the research, providing an oesv\of how this research was carried out.

» Chapter Two provides the theoretical context inclithis research was based, both within the
international and national contexts. Additionatlyis chapter documents GIS theory in terms of
its application as a spatial tool for generatintades applied in the research.

» Chapter Three outlines the methods applied in tesmsvhy the research site was used,
delineating the coastal zone and deriving land colasses. This chapter provides an overview
of the GIS tools and techniques applied.

» Chapter Four is a presentation and descriptiohefésults.

» Chapter Five discusses the results in detail, winidgrates the results with the theory provided
in Chapter Two.

» Chapter Six, the concluding chapter, provides ahggis of land use change and the key
‘drivers’ associated with these changes in landwaigigin the two research sites. Furthermore it

recommends guidelines for long-term managemeritisfection of the coastal zone.
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CHAPTER 2: REVIEW OF LITERATURE

2.1 INTRODUCTION

Historically people have relied on the coastal zbeeause it offers a wide range of resources and
provides areas for trading linkages to the inteomad market, in the form of ports (Hinrichsen,
1995). More recently, this association has beevedrby the aesthetic appeal of the coast and the
recreational opportunities it offers. This ‘need’ Ibe at the coast has resulted in coastal zones
throughout much of the world being largely overeleped, over-crowded and over-exploited
(Hinrichsen, 1995). Development brings with it asated impacts that affect both the ecological
functioning of the system and the people that eesitere. Problems in the coastal environment
were first identified in the mid-1980s, when it wascognised that rapidly growing coastal
populations, intense urbanisation and high demantbfirism and recreation led to poorly planned
and often high-risk developments along the codsiziwcan cause degradation of the system and its
resources and often has adverse impacts on thdepexgiding in these areas (Hinrichsen, 1995;
Glavovic, 2000b). For example in much of Asia, &#i Europe and North America, coastal
fisheries are severely over-exploited resultingaim adverse effect on people’s livelihoods. In
addition, critical coastal resources such as mamgra@and coral reefs are being lost to coastal

developments (Hinrichsen, 1995).

One of the critical issues concerning coastal dgrekent is that management strategies are difficult
to implement and are often not equipped to dedi e level of economic development in such a
small zone (Hinrichsen, 1995). A major contributfagtor to this problem is that the populations of
coastal areas are ever-increasing. For exampleinvthie United States, 54% of all Americans live
in 772 coastal areas along the Atlantic and Pa€ifieans, the Gulf of Mexico and the Great Lakes,
with population densities of approximately 400 peoper kmi. It is anticipated that by 2025
approximately 75% of all Americans will be living icoastal areas. Another example is China,
where 56% of people live within coastal areas, wibipulation densities ranging from 600 people
per knf to as high as 2 000 people per’khiinrichsen, 1995). Trends in the developing wanld

no different and coastal cities are seen to berekpg. In Southeast Asia, 65% of all major cities
are located along the coast, while in Latin Amesod the Caribbean, 57 of the 77 major cities are
in coastal areas (Hinrichsen, 1995). It is predidtet by 2025 the coastal zone from Rio de Janeiro
to Sao Paulo will be a continuous urban zone anthénMediterranean, it is predicted that the

resident population of the basin could reach 535amipeople by 2025 (Hinrichsen, 1995).
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Like many other regions of the world, South Afribas experienced coastal zone issues and
concerns such as those identified above, havingntcexperienced a number of controversial
coastal zone issues. Notable issues include theTDBRrine and Coastal Managements (MCM)
decision to remove ‘illegal holiday homes’ along tBastern Cape coast, the 2007 storm event that

hit the KwaZulu-Natal coast and the loss of Bluagr$tatus for some beaches.

A number of holiday homes were established on thendkei Coast, where ‘white’ people
‘purchased’ land by providing local inhabitants lwifishing permits or by buying the local
traditional leader gifts of alcohol (Van NiekerlQ@”). The DEAT, MCM took action to have these
removed and in 1995 the Transkei High Court ruléddch cottages to be illegal and ordered that
they be removed and the land restored to its nlatiade (Kockott, 2005). This decision was
appealed but has subsequently been upheld (VareikieR007).

In March 2007 a storm hit the KwaZulu-Natal coagsthwlevastating effects. The event caused
major damage to infrastructure and erosion of #ech to nearly 100m inland of the high water
mark in some places (Mather, 2008). For severalthsofollowing the storm event, some beaches
were still being eroded. Scientists believe thas ik a result of the system trying to restore
equilibrium, as protective inshore sandbars wese dturing the storm event (Carnie, 2007). It is
predicted that storm events like this will becomerenfrequent along this section of coast in the
future, occurring every ten to 12 years (MatheQ&0 which raises concern about developments

along this section of coast and their long-terniowiiy.

More recently the loss of Blue Flag beach statuseakral sites in KwaZulu-Natal has raised
awareness about the state and water quality ahSdtitan beaches. The international Blue Flag
Programme aims to ensure sustainable developmehinvthe beach environment by means of
criteria that address issues such as water quadihywironmental education, environmental
management and safety (Blue Flag, 2008). Over 32@@hes and marinas across Europe, South
Africa, Morocco, Tunisia, New Zealand, Canada ahd Caribbean have been awarded this
prestigious status (Blue Flag, 2008). In South &sfril9 beaches have been awarded Blue Flag
status, seven of which fall within the Western Cegmgon, seven within KwaZulu-Natal and five in
the Eastern Cape (Blue Flag, 2008). Several beaohKsvaZulu-Natal lost their status in 2008
after they failed water quality tests as a restitewage outfall (The Times, 2008). This loss is of
great concern for the national and internationakisb markets as thousands of people come to
South Africa to enjoy these beaches (The Times8R06sues such as these highlight the need for

effective management and monitoring within the talanvironment in South Africa.
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2.2 THE COASTAL ZONE

The coastal zone is the unique zone of land-seafate that is difficult to define; it is a complex
system that incorporates a number of componentsfastidrs that give it shape and definition
(Fuggle and Rabie, 1992). In broad terms, it isneéelf as the terrestrial environment affected or
influenced by being near the sea and the portioth®fmarine environment influenced by being
near the terrestrial environment (Carter, 1999; Bssa, 2006). The problem with defining the
coastal zone is how far inland does the marine renment influence terrestrial ecological
functioning and how far into the ocean does theegtrial environment influence marine ecological

functioning (Martinezt al,, 2007).

The coastal zone includes a broad array of termésind marine habitats varying from rivers,
coastal forests, wetlands, cities and farms tol ceeds, sea grass beds, soft bottom or rocky benth
substrates. Open waters of estuaries and coasteler@gnvironments are also considered to be part
of the coastal zone (Carter, 1999; IGOS, 2006).sé&hmeas have enormous economic value in
terms of fisheries and provide other ecosystemisEsvsuch as coastal protection and water
purification. Furthermore, coastal environmentsvite key locations for ports, harbours, urban
centres, tourist destinations and recreationalities (Saleet al., 2008). Agardyet al. (2005)
further define the coastal zone as the terrestri@ironment in which people live and affect the
delivery of marine derived ecosystem services. Thise is sensitive to human-induced
perturbations, including the erection of fixed stures in the sediment-dominated zone and the
degradation of wetlands and estuaries (Glavovid©)0dd Coastal populations have rapidly
increased as a result of increased global tradett@ndlievelopment of international ports, which
have stimulated job creation and economic developrfessociated with these developments have
been spin-off effects of improved education, acdeskealth care and services in coastal areas
(Tibbetts, 2002; DEAT, 2006). Direct and indirectnian activities can cause the collapse of the
natural functioning of the system and reduce pradity; leading to a decline in economic returns

and an increase in maintenance costs in this Zeugg(e and Rabie, 1992).

2.2.1 COASTAL DEMOGRAPHICS

Developing countries have experienced high levelmamvement of people from the countryside to
coastal cities and settlements of all sizes, batntost dramatic increase in coastal populations is
occurring in ‘giant’ cities, particularly in Africand Asia (Tibbetts, 2002). Experts argue thatehes
cities will need to absorb and cope with almostttadl population growth in the next two decades
(Tibbetts, 2002). To place the magnitude of thiswgh in context; in 1950 New York City was
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considered to be the only ‘megacity’ in the wordth a population of more than 10 million people
(Tibbetts, 2002). Today, 33 such cities exist adotire world, 21 of which are located within 100
km of the coast (Martineet al., 2007).

The coast offers a favourable climate, the avditglof flat fertile land and proximity to fishery
resources (Glavovic, 2000b; Carter, 1999). In regears there has been a shift in people’s ‘needs’
and ‘wants’ and people nowantto be at the coast primarily because of its a#istlappeal and
potential for recreational activities (Glavovic,@b). Many coastal areas around the world have
population concentrations that are above globalames (Agardyet al, 2005; Carter, 1999).
Internationally, nearly two thirds of the world’sgpulation live within 150 km of the coast and it is
anticipated, based on current trends, that by 2826 (6.4 billion people) will reside in coastal
areas (Hinrichsen, 1995). South Africa’s urbandeeshow that 58% of the population reside in
urban areas (DEAT, 2006). Rapid urbanisation bringh it associated pressures on the natural
system as infrastructure and services are regquoechaintain these areas of human settlement
(DEAT, 2006). Furthermore, 40% of South Africa’'spoalation reside within 100 km of the
coastline; coastal areas are therefore highlightethe State of Environment Report as areas of
concern (DEAT, 2006).

The effects of colonialism and Apartheid planningvér largely determined the distribution of
coastal populations in South Africa, as with elsexehin the country. The settlement of Europeans
and Asians led to the expansion of the port cieBurban, East London, Port Elizabeth and Cape
Town (Matthews, 2001). During the mid- to late-twetih century, Apartheid policies led to the
establishment of homeland areas, and the Eastgm I@aused the homeland areas of the Ciskei and
Transkei. People living in these areas had limiteckss to economic resources and social services,
resulting in these areas being largely undevelopddinadequate infrastructure (Matthews, 2001).
Consequently, the economically active people ialrareas in the Eastern Cape are migrating to the
large urban centres of Buffalo City, Nelson Mandgletropole and outside the province, and to
smaller sub-regional centres and towns (Provir@rawth and Development Plan (PGDP), 2003).
This migration is fuelled by a number of reasomgluding the lack of land security in the
homeland areas, the lack of employment opportsniéied the reduction of staff in the formal
agricultural sector (PGDP, 2003). People in thessér homeland areas are often considered to be
the country’s marginalised and poor, having beereely affected by the legacy of Apartheid.
The poor are often excluded from wealth generagind development opportunities and the gap
between the Province’s rich and poor continuesitcease (PGDP, 2003). This discrepancy can be

clearly observed between the two local municipaditiPeople in these areas are often unable and
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unwilling to engage in risk-taking entrepreneumativity that may promote economic activities,
and the formal economic growth of the area is lahiby domestic demand as it fails to attract
external interest. The low levels of income in #tea mean that people cannot afford charges for
services, which in turn affects the local municijped’ ability to maintain or upgrade services
(PGDP, 2003).

Historically, coastal residential and holiday typgevelopments in South Africa developed in
KwaZulu-Natal and the Western Cape (Visser, 208R)dly due to the availability of infrastructure
and services, which are lacking in the Eastern Cabe coast is a favoured residential and holiday
destination as it offers a diversity of resourced development opportunities and supports an ever
increasing coastal population and a variety of otheman activities (Fuggle and Rabie, 1992).
Uses of the coast and coastal resources vary @ diml space; some uses complement each other
while others conflict (Carter, 1999). Owing to dhamic nature of the coastal zone, in terms of its
landscape, aesthetics and potential to offer a wadge or recreational activities, it ranks as ohe
the preferred recreational destinations (SowmaBy kdted in Moffett and de Ruyck, 1995). This
results in increased developmental pressure foastriucture and services in the coastal zone. In
recent years, the coastal areas of KwaZulu-Natdl e Western Cape have become ‘over-
developed’ and the market is now ‘shifting’ and using on other coastal areas that offer
favourable conditions. Notably development is mgwio areas of the Eastern Cape coast that offer
good climate, relatively good infrastructure andvee provision and proximity to a metropolitan
area (Griffithspers comm.2008; Siltherpers comm.2008). There are a number of large scale-
developments, in the form of residential or recozat estates (such as golf estates), plannedhéor t
Eastern Cape (Roger, 2008).

2.2.2 ECONOMY OF THE COAST

In spite of the obvious need and want to be neactast, coastal systems have an economic value
which supports human livelihoods (Damassa, 20@)e estimate puts the combined global value
of goods and services provided by coastal ecosgstanthe region of US $10 trillion dollars
annually (in 1997), approximately 63% of total gddblalue of ecosystem services (Costanza et al.,
1997). Figure 2-1 highlights 17 direct and indirsetvices offered by the coastal environment;
specifically by estuaries and marshed areas, maaegydagoon and salt pond areas; the intertidal
zone, kelp, rock and shell reefs, seagrasses anadl reef areas. It provides a break-down of the
relative contributions these coastal systems peoval global valugDamassa, 2006). All eight

coastal systems referred to contribute to the piowiof food, provide cultural and amenity services
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and aid in flood and storm protection (Damassa620l is important to note the prominence of
estuaries in terms of services provided; they duutie to all 17 direct and indirect services
highlighted (Damassa, 2006).

Estuaries & Lagoons & Rock & Shell

Direct & Indirect Services Marshes  Mangroves SaltPonds Intertidal Kelp Reefs Seagrass  Coral Reefs
Food ® g - ® . L4 . °
Fiber, timber, fuel . ‘ d
Medicines, other * * ° i "
Biodiversity e o L o . ° ‘
Biological regulation [ . b . ®
Freshwater storage & retention ¢ ¢ °
Biochemical ° . . -
Nutrient cycling & fertility ] L] M ° . ¢ @
Hydrological ° °
Atmospheric & climate regulation L b ° ° * ° e
Human disease control o ® ® g ¢ © ®
Waste processing . . ® . ® ¢
Flood/storm protection ® . © - . ® ® .
Erosion control g o . . ¢
Cultural and amenity . . ® . ° e L4 .
Recreational . . * ‘ ¢ '
Aesthetics . . o o .

Figure 2-1: Relative contributions of different coastal ecdsyss services derived from coastal
resources. The larger circles represent a highlative magnitude of contribution to coastal
ecosystems services. (Source: Damassa, 2006 adapteMEA, 2005)

Following the discovery of gold and diamonds durihg late ninetieth century, economic centres
in South Africa shifted from the coast to inlangions, and the coast began to take on a supportive
role. However, over the past three decades thelssfreversed and the economic development at
the coast has escalated (Glavovic, 2000a). Thisedargely attributed to the rise of secondary and
tertiary activities, such as manufacturing, that @ot dependent on primary activities or geographic
location. For manufacturing, a coastal locatiorofumity to ports) has advantages for export of
goods and import of raw materials (Glavovic, 2000&s the economy of South Africa evolves,
there is a shift from reliance on natural resowexgaction and sale to one of manufacturing and
services, resulting in an increased dependenceodnfacilities (DEAT, 2006). These ports are

considered to be the gateway to international tramcle their establishment has been critical to
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development in South Africa (Glavovic, 2000a). Timsturn has led to the rapid development of

South Africa’s coastal cities.

Economic indicators demonstrate that the coastdligmoof South Africa’s economy has grown
more rapidly than other portions of the country rottee last three decades (Glavovic, 2000a).
Indicators include an increase in coastal shai®ooith Africa’s population and income, the coastal
portion of building activity and the coast’s cohtriion to the overall GDP of the country
(Glavovic, 2000a). The ‘value’ of direct benefiesulting from the coast was estimated in 1998 to
be in the order of R168 billion annually, which atps to 35% of South Africa’s annual GDP
(DEAT, 2006). Indirect benefits of the coast, whicttlude functions such as erosion control,
amount to R134 billion per annum (DEAT, 2006). Moeeently there has been a growing trend
towards the establishment of Industrial Developmahes (IDZs), which are established to
promote competitiveness within the manufacturingg@e The main aim of the IDZs is to attract
foreign direct investment (FDI), foreign producti@and technology and establish links between
domestic and zone-based industries (Departmentaafeland Industry (DTI), 2006). Each zone is
located such that there are direct links to arrmatéonal port or airport (DTI, 2006) and as a tesu
IDZs are often located within the coastal environm&or example, the Richards Bay, East London

and Coega IDZs are all located within the coasiakzof South Africa.

2.2.3 COASTAL TOURISM

Coastal tourism and development in South Africa bagn facilitated by the government’s
neoliberal macroeconomic policy which boosted itwesonfidence. Furthermore, between 2000
and 2002 the weakening of the Rand made South @it affordable market for international
property buyers and resulted in the establishmérthis market (Preston-Whyte and Oelofse,
2007). This international demand is increasinglgpsihg coastal resort developments in South
Africa. Examples of estates which meet this demaontlide Pezula, an eco-estate located on the
cliffs of the Knysna Heads (Western Cape) and timabZli Coastal Resort (KwaZulu-Natal)
located in one of three coastal forest areas rangain South Africa (Preston-Whyte and Oelofse,
2007).

In the past, areas that offered protection, wagpkenishment and food were used as harbours for
the export of raw materials. Richards Bay, DurbBast London, Port Elizabeth, Cape Town,
Saldanha Bay and Mossel Bay together handle mame 18 400 vessels with a gross registered

tonnage of more than 520 million tons of cargo,uatly (Preston-Whyte and Oelofse, 2007). More
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recently there has been an increasing demand @mdévelopment of ‘pleasure craft marinas’
associated with residential developments. The festdential marina was developed in the early
1960s at St Francis Bay. From the 1980s onwardanaber of other residential marinas have
emerged, notably Club Mykonos (Saldanha Bay), MaMuartinique (Aston Bay), Royal Alfred
Marina (Port Alfred) and Leisure Isle (Knysna) (slaland Swart, 1997).

In the last decade, local and international demfandoastal resources has increased owing to a
number of drivers that in turn inform the spatiiissification of coastal areas, as depicted inreigu
2-2 (Preston-Whyte and Oelofse, 2007). These ‘dshaae seen to be:
1. Improved linkages to the global economy
2. Increase in expendable income
3. Changes in government policy on environmental memment
4. Government’s economic and social reform that relate resource redistribution and
empowerment constructed around the idea of ‘resple@hsourism
5. Search for undiscovered destinations
(Preston-Whyte and Oelofse, 2007)
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Figure 2-2: Resort development types along the South Africast
(Source: Preston-Whyte and Oelofse, 2007)

These drivers can be seen to apply to most of SAfriba’s coastline. However, a number of
‘drivers’ dominate different areas along the cca®d give rise to particular development types in
these regions. These include metropolitan seasidewal, second-wave tourism renewal, lifestyle

tourism, conservation with development and ‘auticégt quest.

Seaside renewal has accrued in the metropolitaas axe Cape Town and Durban. Cape Town’s
seaside renewal has been driven largely by thematgovernment’s ability to generate investor
confidence associated with the natural environn@&nCape Town. Cape Town has attracted
international attention, as can be seen by the hrglperty prices for second homes. The Cape
Town waterfront was developed in the 1990s witlewy focus on tourism; it attracts predominantly
middle- and high-income earners who can afford higgh prices (Preston-Whyte and Oelofse,
2007). Durban’s seaside renewal has been drivgeliaas a result of its natural environment and

climate, which makes it a popular destination fomestic tourists. As a result, the Durban tourist
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market attracts more low- and middle-income earrteesn Cape Town (Preston-Whyte and
Oelofse, 2007).

Coastal development along the KwaZulu-Natal Souhst initially occurred in the 1930s, but in
recent years it has received a second ‘wave’ oéldgwnent or renewal following stagnation in the
1980s, when tourist focus shifted to the southeapeC Renewed interest in the South Coast was
driven by lifestyle preferences and economic remeaval has led to ribbon development associated

with resort type accommodation along the coasts(BreWhyte and Oelofse, 2007).

The Southern Cape coast and the KwaZulu-Natal Dolglvast have been shaped as a result of
‘lifestyle tourism’, which is a form of tourism thaas emerged in the last 10 years. This has led to
the establishment of tourist towns such as KnyBietienberg Bay and Cape St Francis (Holm and
Holm, 2003 cited in Preston-Whyte and Oelofse, 200@rge areas of land previously used for
industry and agriculture are being converted totédacommunities’. The Dolphin Coast
development began after 1994 when ‘white’ peopileDerban’s central business district (Preston-
Whyte and Oelofse, 2007). Umhlanga Rocks was teedoastal area to be established as a luxury
coastal destination with high property prices emmguthat only the ‘rich’ gain access. From here

affluent coastal development rapidly expanded neatd (Preston-Whyte and Oelofse, 2007).

More recently, there has been an increasing naiibfmesponsible tourism’ (conservation with
development) in coastal areas, which is refleateithe Maputaland and Wild Coast areas (Preston-
Whyte and Oelofse, 2007). This type of developmentoften associated with economic
development and community empowerment, as it isgeised that sustainability wildlife or high
biodiversity areas are not possible without theoimement of local communities (Preston-Whyte
and Oelofse, 2007).

Within South Africa there are areasafthenticity where communities appear to be ‘untouched’,
for example along the west coast, where subsistandecommercial fishing and mining occur
(Preston-Whyte and Oelofse, 2007). These areas affmique traditional cultural experience that
appeals to tourists; the problem is that tourisbres are starting to establish in these areasselhe
remote settlements can also be found on the EaSlepe coast and are generally made up of
clusters of private holiday homes, self-cateringsuand bed and breakfast accommodation. These
remote areas are becoming more popular with teyréstd it is anticipated that in the near future
these areas will become more developed as a mafsthis demand (Preston-Whyte and Oelofse,
2007).
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2.3 COASTAL ZONE MANAGEMENT

Due to the dynamic nature of the coastal zone, gemant of this zone is often difficult to
conceptualise and therefore to define. As a condepastal Zone Management is relatively new.
The term came into popular use in the 1970s fohgvthe United States Coastal Zone Management
Act of 1972 (DEAT, 2000). This Act highlighted theed for a new integrated approach to coastal
management and showed that a sectoral managemenaiaabp, focusing on individual resources,
was not achievable (DEAT, 2000). Today, a numbercofintries have coastal management
programmes in place. Although emphasis varies, raromes generally reflect concern for the
future of coastal environments, particularly inhligof increased pressure in terms of use (Carter,
1999). There are a number of international orgaioiss that recognise the importance of the
coastal zone and the effect of human activity as tbne. The UNEP Regional Seas Programme
and IGOS Coastal Theme are key international progras, both aimed at long-term monitoring
and management of coastal environments. Howevesethrogrammes look at broad changes and
the effects of change at the international leves &lso important to have an understanding oftwha
drives development and land use change within tlastal zone at a more localised scale, in order

to develop effective management plans for the area.

2.3.1 INTERNATIONAL COASTAL ZONE MANAGEMENT

In the East African region, a need for managementhe coastal zone and addressing of
environmental threats was first identified in teroisSUNEP’s Regional Seas Programme. The
governments of Somalia, Kenya, Tanzania, MozambiqgDemoros, Madagascar, Mauritius,
Seychelles and Reunion came together at the Na@obvention in 1985. They identified a need
for action plans, conventions and protocol in teohprotection, management and development of
the marine and coastal environment (UNEP, 199&mRhere, thé&ast African Coastal Resources
Database and Atlas Projegtas launched. The project mapped a corridor ofKiff the marine
and coastal environment to provided synthesisexnmdtion on the coastal environment that would
inform future planning and development in this zowhich would ultimately inform the Eastern
African Action Plan. Kenya was the first country fehich this was completed. It has a coastline of
approximately 600 km, which is rich in resourced @considered to be important for agriculture
crops, fisheries and timber supply, which suppar{sopulation of one million people. The atlas
provides an overview of the Kenyan coastal enviremimnthe resources it offers and the proposed
management thereof (UNEP, 1998).
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Following on from the Nairobi Convention (1985),ettArusha Resolution (1993) and the

Seychelles Statement (1996) in 1997, the Secretari&astern African Coastal Area Management
(SEACAM) was launched in Maputo, Mozambique. TheASEBM'’s objective is to assist eastern

African coastal countries and the Western Indiaeadclsland States to implement Integrated
Coastal Zone Management (ICZM), and is active itré&a, Kenya, Mozambique, Tanzania, South
Africa, Comoros, Madagascar, Mauritius, Seychedes Reunion (Fr) (Secretariat for Eastern
African Coastal Area Management (SEACAM) and Colufoei Scientific and Industrial Research

(SEACAM and CSIR, ND).

In recent years, human impacts on the marine amastabenvironments have created concern
amongst numerous international, regional and natiorganisations. In the past twenty years there
has been a notable increase in the number of atieral instruments directed at dealing with the

problems that are threatening marine and coasidivarsity (Wynberg, 2000).

2.3.2 SOUTH AFRICAN COASTAL ZONE MANAGEMENT

In South Africa, biodiversity conservation has fttiathally focused on the terrestrial environment.
There is substantial legislation that applies te tharine environment, but this legislation is
fragmented as a result of legislation being impletee by a number of national and provincial
departments (Wynberg, 2000). In addition to proahand national legislation, South Africa is
party to a number of international agreements,uthioly the United Nations Convention on
Biological Diversity (1992), the United Nations Frawork Convention on Climate Change (1992),
Agenda 21 (1992), the Rio Declaration (1992), tmatedl Nations Convention on the Law of the
Sea (UNCLOS) (1982), the Convention on the Consenvaf Antarctic Marine Living Resources
(CCAMLR) (1980), the Convention on Internationabdie in Endangered Species (CITES) (1973)
and the Convention on Wetlands of International drtgnce Especially as Waterfowl Habitat
(Ramsar Convention) (1971) (Wynberg, 2000).

In spite of these national and international ageratal agreements on coastal management in South

Africa, a number of coastal management effortsféaivarious reasons, including:

» People’s limited understanding of the econoraidiural and aesthetic value that a sustainably
managed coast can provide (Setlal., 2008).

* The rate at which development and therefore impacsoccurring in the coastal environment
means that long-term management strategies areet@tant in the short term. Short term

change is critical and needs to be managed mazeteily (Salest al,, 2008).
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» Coastal management is fragmented across jurisdgctidiere different government departments
have different mandates and management goals €add, 2008). Furthermore, in many
countries, the land/sea boundary reflects a changeisdiction, with the sea being under the
control of the State and the land under the comifgdrovincial authorities, which leads to a
fundamental discrepancy in administrative structdioe coastal regions (Carter, 1999).

* There is a lack of scientific input into coastalmagement, resulting in management that is
reactive as opposed to proactive (Slal, 2008).

* Management agencies lack the resources to enforopliance, especially when management

goals are not adopted by the local communitiese(&adl., 2008).

2.3.3 DEFINITION OF THE COASTAL ZONE

A key problem in terms of developing and implemegticoastal management polices is the
definition of the zone under management (DEAT, 200he coastal zone is influenced by a
number of factors, including climate, natural reseuprovision, ecological functioning and socio-
economics, which result in ever changing issuetsribad to be addressed within their local context
(Lunkapis, 1999). As a result, some countries doenen try to enforce a uniform definition of the

costal zone, but rather use different definitiamsdifferent tasks (DEAT, 2000).

In South Africa, concern regarding coastal envirentronly came about in the 1970s and, in 1973,
a Coastal Management Division was established enCiepartment of Planning and Environment
(Glavovic, 2006). Coastal management policies agislation were fragmented, both in terms of
implementation and responsibility across natiommabvincial and local levels of government
(DEAT, 2006; Coastal & Environmental Services (CES006). Activities were often
uncoordinated (Glavovic, 2006) and there was ddidack of clarity as to roles and responsibilities
between these departments, resulting in a poortyaged coastal zone (CES, 2006). In the 1980s it
was recognised that the coastal zone required reffextive management and the DEAT
established a dedicated coastal management depait@lavovic, 2006), known as DEAT, MCM.
The 1990s saw a marked change in coastal managem8outh Africa and led to an era of new

policy formulation (Glavovic, 2006).

2.3.4 LEGISLATIVE DEFINITIONS OF THE COASTAL ZONE IN SOUT H AFRICA

These changes in management techniques and polieeshe years have in turn resulted in an
array of definitions in terms of the coastal zoBefinitions in terms of seaward and landward

boundaries vary according to the legislations undgch they are defined, based on the activities
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for which the legislation has been developed (DE2000). These are depicted in Figure 2-3 and

discussed in more detail below.
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Figure 2-3: Defining the coastal zone

(Source: Adapted from Glavovic, 2000a)

Prior to the advancements of coastal managemengldagn, the legal context for coastal
management was provided by t@enstitution Act (Act No. 108 of 1996) Section 24 of the
ConstitutionAct states thaeveryonehas the right to an environment that is not harrtdutheir
health or well-being and they have the right toeamironment that is protected for the benefit of
present and future generations (DEAT, 2000). ThasGwtion provides a framework for the
management of the coast. It highlights the needctmoperative governance and the need to

develop lower spheres of government (DEAT, 2000).

The Sea-Shore Act(Act No. 21 of 193%is founded on the principle that ownership of sea and
sea-shore is vested in the President for use ldypanefit of, the public (DEAT, 2000). It defines
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the sea-shore as the water and land falling betweelow- and the high-water marks (Kidd, 1997).
The Act prohibits the establishment of buildingstnuctures within the sea-shore unless the land is
leased from the state. It further prohibits theddieg of, or deposit on, the sea or sea-shore witho
consent. It allows for use of portions of the skare for specified purposes or by resolution of
Parliament. This Act falls short of coastal zonenagement as the sea-shore is only part of the
coastal zone (Kidd, 1997). The act needs to betedda be consistent with other environmental
and planning legislation (DEAT, 2000). The main aifrthe Marine Living Resources Act (Act

No. 18 of 1998 is to ensure sustainable utilisation of marinenlivresources. It emphasises the
need to ensure equitable access to marine resaamdpsovidesnational control and co-ordination,
and it places responsibility foesource-allocation with the Minister of EnvironrtenAffairs and
Tourism (DEAT, 2000).

The promulgation of regulations under the reped&adironmental Conservation Act (Act No.
100 of 1982 was the initial step towards recognising the talagone as an area requiring
legislative attention (Fuggle and Rabie, 1992}dmarcated a strip of land 1 000 metres inland of
the high-water mark as a limited area zone. Anyetbgments proposed for this strip would be
subject to environmental scrutiny. The regulatitso énelped focus Coastal Zone Management in
South Africa and closed loopholes in planning liedgisn that permitted unsustainable development
in the coastal zone (Fuggle and Rabie, 1992). Tte(Bnvironmental Conservation Act 100 of
1982) was replaced by thenvironment Conservation Act (Act No. 73 of 1989 and the
authorities ceased applying the coastal regulatigri®©82 (Fuggle and Rabie, 1992). Parts of this
Act have subsequently been repelled byNlagonal Environmental Management Act (NEMA)
(Act No. 107 of 1998 NEMA provides a basic framework for the WhitepBaon Environmental
Management Policy for South Africa. It ensures ttie environmental rights presented in the
Constitution are protected and fulfilled (DEAT, 2)0While the Act highlights the need for co-
operative governance, it requires that the DepartroEEnvironmental Affairs and Tourism be the

lead agent and custodian of the environment.

The White Paper for Sustainable Coastal Developmenthereafter referred to as the White
Paper), released in April 2000, is the result phatnership between government and civil society
and outlines a common vision for coastal manageni&tavovic, 2000b). The White Paper
signifies a shift in thinking regarding coastal mgement and stresses the need to change the way
in which we manage our coast, emphasising the valube coast and the need for sustainable
coastal development (Glavovic, 2006; DEAT, 2000)sthtes that the boundaries of the coast

extend as far seaward and as far landward as @egess effective coastal management. The
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White Paper recognised that the coast needs tcabaged aa systenfor users to benefit from the
opportunities it provides, and sets out a vision tlee coast as well as principles, goals and

objectives for coastal management (DEAT, 2000).

The White Paper proposed the drafting of a new @bdManagement Act to update and build on
the Sea-Shore Act and to ensure a framework faasadble coastal development (DEAT, 2000).
This led to the development of thetegrated Coastal Management Biff (hereafter referred to as
the Coastal Bill), which promotes a co-ordinateaylistic approach to integrated coastal
management. The Coastal Bill was supported by thgohal Council of Provinces in September
2008. The BIll still needs to go back to the NaéibAssembly and then to the President for final
approval, before it is gazetted as an Act. Shdubg¢ome an Act it will be the first time that Sout
Africa has a national Coastal Management Act fonaiggng the coastal zone (Republic of South
Africa, 2006b).

The Coastal Bill outlines the roles and responsidsl of the National, Provincial and Local levels
of government. It specifies what tasks each spbegovernment should undertake. Amongst other
things, it requires, in terms of Chapter 6, thatidval, Provincial and Local levels of government
prepare and adopt a Coastal Management Programmmeaitaging the coastal zone. Each sphere
of government should prepare this programme wifbim years of commencement of the Act and
revise it every five years thereafter (Republic ®buth Africa, 2006b). The Buffalo City
Municipality (BCM) has been at the forefront of st&l management in South Africa, having been
one of the first local municipalities to develofgaastal Management Programme (in the form of an
Integrated Coastal Zone Management Plan (ICZMR)hekiough it was not a legal requirement at
the time it was undertaken by BCNCES, 2006). The BCM ICZMP identified key ‘pressuareas
that required management and developed CoastaliABlians for the management of these areas.
It also identified and developed institutional sttures and mechanisms within the BCM that would
facilitate the implementation of the ICZMP and atioation between spheres of government and

departments.

Two other significant pieces of legislation thatosld be considered are th&ranskei
Environmental Conservation Decree 9 of 1992vhich provides for the establishment of a coastal
conservation area 1 000 metres inland of the higtewmark and prohibits certain activities
without permission (applicable only to former Tram$ (Kidd, 1997). TheRepublic of Ciskei,

® It is anticipated that this will be promulgatedamsAct by Parliament
* Should the Coastal Management Bill be passed Astuiit will be a legal requirement for all coastaunicipalities to
prepare and implement a Coastal Management Progeasitimin 4 years of commencement of the Act
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Nature Conservation Act (Act No. 10 of 1987 provides for the establishment of a coastal
conservation area on the landward side of the lenfthe sea-shore 1 000 metres wide, which is
measured in relation to the sea, as distinct frotia lagoon, from the high water mark and in
relation to a tidal lagoon, from the highest wdesel reached during ordinary storms during the
most stormy period of the year excluding excepliaraabnormal floods (Republic of Ciskel,
1987D).

2.4 SOUTH AFRICAN PLANNING LEGISLATION AND PROGRAMMES

2.4.1 NATIONAL LEGISLATION AND PROGRAMMES

There are a number of national legislations thigicakpatial planning and development which need
to be taken into account, some of which affect awehresulted in regional planning and
conservation plans. Of significance is that lard management in the Eastern Cape is governed by
legislation inherited from past administrative gyss (dating back to 1934), and will continue to be

so until such time as new legislation is promulddfrocedures Manual, ND).

It is intended that the Land Use Management Bilraf® December 2002)will repeal the
Restrictions Act (Act No. 84 of 1996); Developméiaicilitation Act (Act No. 67 of 1995); Physical
Planning Act (Act No. 88 of 1967) (Republic of Soutfrica, 2006a) and all land use and spatial
planning Acts and Ordinances. The Land Use Managemél aims to provide a legislative
framework that enables government to formulatecpesi plans and strategies for land use and land
development. The Land Use Management Bill enfotioas Spatial Development Plans (which are
prepared by local municipalities) should be a caticomponent of forward planning in South
Africa. It is anticipated that the Land Use ManagemBill (when passed as an Act) and the
Municipal Systems Acwill together form a comprehensive framework focdb authorities to
engage in development planning (Procedures MamiBl). Until such time as the Act is
promulgated, the existing legislation still govetaisd use management and planning in the Eastern

Cape.

A significant factor in terms of historical settlent patterns is that of Apartheid legislation and
planning. Apartheid, meaning ‘apartness’ or seaeds, refers to the policy of separating people
based on race. It dictated where people lived, westhool and worked (Clark and Worger, 2004).
The apartheid philosophy was introduced by the dvaii Party, which came into power in the

®> The Land Use Management Bill was first drafted 999 (Silthepers comm.2008)
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general election of 1948, the aim of which was reate a white Christian national state, and was
finally abolished in 1994 (Christopher, 2001; Claikd Worger, 2004). Apartheid was the legal
division between ‘white’ and ‘black’ people (Chagiher, 2001). However, this division of land

between ‘white’ and ‘black’ communities had largedgcurred prior to the implementation of

Apartheid as a result of various other legislatjomkich are outlined in Table 2-1 (Christopher,

2001).

Table 2-1 List of historical legislation which facilitatethe segregation of ‘black’ and ‘white’

people

ACT | YEAR | FUNCTION

Pre-apartheid laws

Glen Grey Act 1894 Restricted black landholdingsni@pally in the
Cape)

Mines and Works Act 1911 Barred Africdrisom skilled positions

Native Lands Act 1913 Limited African landownership 7 percent of
land (all of which was in ‘native reserves’)

Natives Trust and Land Act 1936 Limited African damvnership to 13 percent of
land

Native (Urban Areas) Consolidation Act 1945 Eswtidd separate locations for the African

population. Mandated the carrying of passes$ in
urban areas by ‘African’ people

Apartheid laws

Prohibition of Mixed Marriages Act 1949 Outlawedédrracial marriages

Population Registration Act 1950 Classificatiorsoiuth Africans by ‘race’

Group Areas Act 1950 Outlawed interracial commiesitand created
racially defined residential areas

Suppression of Communism Act 1950 Granted statecbrpolice power to prevent
‘communist’ activity

Bantu Education Act 1953 Consigned Africans tddaducation

Reservation of Separate Amenities Act 1953 Outlawesyration of public facilities

Native Labour (Settlement and Disputes) Act1953 Made African strikes illegal

(Source: Adapted from Bauer and Taylor, 2005)

Apartheid officially came into being in 1948 and aktheid-specific laws were developed that
controlled aspects of South Africans’ lives basaedace. These included the propitiation of mixed
race marriages, interracial communities and intgargpublic facilities (Table 2-1) (Clark and
Worger, 2004). The Population Registration Actssified people based on their ‘community
acceptability’ and appearance as either ‘White’plt@ired’ or ‘Native’. Later Indians were

classified as ‘Indian’ (Clark and Worger, 2004)olléwing this, in accordance with the Group

® Africans in the context of the legislation in Teld-1 refers to ‘black’ South Africans
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Areas Act (1950), the government divided the coumntto geographic areas based on race. This

enabled them to control property rights, ownerstng occupancy (Clark and Worger, 2004).

An Apartheid process which has had a major impadhe spatial distribution of the South African

population was the forced resettlement of ‘Blackbple from ‘White’ areas to homeland areas.
The government set up 10 homelands, in accordaittetie Native Lands Act, 1913, based on
ethnicity, and resettled millions of people (Clogher, 2001; Clark and Worger, 2004).

Approximately 3.5 million people were resettledvieen mid-1950 and mid-1980 as a result of this
policy (Clark and Worger, 2004).

Linked to homeland development, is the issue odl leamure and subsequently land reform. Land
tenure is defined as the terms and conditions uwtieh land is held, and land reform refers to the
planed change to this tenure to secure land rigttamset al, 1999). Within the former homeland
areas, land was under communal tenure, which ybadchform of tenure specific to these homeland
areas. It combines individual and collective proypeights. Land held in communal tenure is
generally owned by the state or in trust for spetifbal communities (Lahiff, 2003). Within South
Africa land reform is a part of a national prograenand is comprised of three main components,
restitution, redistribution and tenure reform. Resbn is aimed at providing relief for victims of
forced removal, and 13.5% of the national resbiuttlaims lodged by 2002 were for the Eastern
Cape. Redistribution provides discretionary grah&t assist people to purchase land from private
land owners or the state; in the Eastern Capectmistitutes the bulk of land reform and focuses on
groups of black people pooling resources to puehakite’ owned farms. Tenure reform is aimed
at securing and extending tenure rights of victafiected by historically prejudiced legislationtbu
this is not commonly used in the former homelangiaarof Eastern Cape (Lahiff, 2003). Land
reform is primarily administrated by The Communahd Rights Act (Act No. 11 of 2004), which
makes provision for the legal security of landnsferring communal land to communities and
provides for land rights enquiries to determine titansition from old order rights to new order
rights (Republic of South Africa, 2004a). Howeviamd reform is challenged by limited budget,
lack of policy direction, inadequate co-operatiogtvieen government spheres and constraints

imposed by the national land reform policy (Lah#@03), resulting in low levels of land reform.

Land reform in Kiepersol (Mpumalanga (the then BasfTransvaal), South Africa) was facilitated
by means of Participatory GIS. Between 1960 and2188re that 380 000 people were relocated
largely as a result of the abolishment of labonatey, which meant that workers resident on the

land became illegal squatters (Hamisal, 1995). The project incorporated local knowlediye
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means of a series of workshops which led to theyetion of a mental map which showed quality
of land, location of better soils and other reléand uses, and to some degree highlighted social
processes and perceptions of space. This was timapaced with existing data for the area and
showed that in some instances local knowledge woatl that data but discrepancies were also

seen as a result of participants’ perceptions ological space (Harrist al, 1995).

During the Apartheid ‘era’, the Ciskei homelandaédished its own legislation for governance of
the homeland. Once such Act, that to date has @em bepelled, is the Land Use Regulation Act
(Act No. 15 of 1987). This Act makes provisions knd use planning, the control of land use right
and the subdivision of land (Republic of Ciskei8Z8), and land falling within the CisKes still
subject to the requirements of this Act and not@agpe Land Use Planning Ordinance (LUPO).
Some provinces put their own planning Acts in plpost-1994; the Eastern Cape Government has
not done so and followed the advice of the Depantroé Agriculture, which was to wait for the
National Land Use Management Bill to be passedclwvhvould guide all planning legislation

(Colmanpers comm.2008).

Other current legislation that is instrumental haging development in the Eastern Cape and its
coastal zone are Cape LUPO (15 of 1985); the MpaicBystems Act and the Development
Facilitation Act (DFA) (Act No. 67 of 1995).

Cape LUPO is an ordinance that regulates land ndegeovides for matters incidental thereto. It
makes provisions for structural plans, zoning sa®@ind the subdivision of land (Cape LUPO,
1985); as a result any applications for changeaimd luse or subdivision of land are subject to these

conditions.

The Local Government: Municipal Systems Act (Act 82 of 2000) was developed in order to
facilitate social and economic upliftment of comnties (Republic of South Africa, 2000). Section
23 of this Act requires all local municipalities develop an Integrated Development Plan (IDP), of
which an SDF is a key component (Section 26(e)& $BF should provide guidelines for land use
management within the municipality (Republic of 8oAfrica, 2000). It is seen to be a strategic
forward planning tool in terms of development am$wes social, environmental and economic
sustainability within the local municipality (Setid| 2006). Section 35 (2) of the Municipal

Systems Act, states that the SDF overrides any piae that may have previously been compiled,

" The Land Use Regulation Act excludes settlemesdsathat are administrated in terms in terms oBthek Areas
Land Regulations R188 in terms of the Ciskei LaediRations Act (Act 14 of 1982) and areas admirgstén terms
of Townships Proclamation No. R293 of 1962.
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including regional development plans, regional dtiee plans and local Urban Structure Plans.
This makes the SDF the main instrument for forwplahning and decision-making on land
development (Procedures Manual, ND). In line wiilst both the Ndlambe and Ngqushwa local

municipalities have developed SDFs.

The Ndlambe SDF recognises that development neeols tontained, as far as possible, within an
urban edge and has made provision for this. Itligigts the need to control development outside
the urban edge and recommends three developmees fdesignated zones 1 to 3). Zone 1 and 2
allow for holiday accommodation and housing thaiusth be linked to a unique resource. Zone 2
specifies that only 5% of the site can be develqp®elremainder must be zoned private open space

or nature reserve). In Zone 3 development is piaul{isee desired spatial form, Appendix A).

The Ngqushwa SDF is seen to be insufficient as itat adequately informed by socio-economic
and biophysical environmental factors (CES, 20G&ixthermore, it does not delineate an urban
edge or provide guidelines for development. Intlighthis, the Ngqushwa Strategic Environmental
Assessment (SEA) is considered in terms of sppldaining for the area. The SEA identifies areas
of high ecological sensitivity which should notdisturbed by future developmemioldevelopment
areag. It also recommends the remainder of the coastyéing existing development nodes, to be
a limited-developmentrea in which certain types of development maycbasidered.Go-
developmentareas are areas where residential and tourismiagewent should be encouraged.
Table 2-2 lists the criteria for distinguishing Wwetn the three ‘zones’ (CES, 2005).

Table 2-2 Zoning categories along the Ngqushwa coastline

No-development Limited-development Go-development

* Proclaimed nature reserves. e All land within the coastal | ¢ Existing urban areas
» STEP Protected, Process and zone not classified as no- within the urban edge

Critically Endangered areas. development or urban node.. Identified coastal and
 Rivers, estuaries and riparian zones.® EXxisting areas of degraded tourism nodes.
+ Coastal grasslands and thicket. modified agricultural land.
« Dynamic coastal areas: primary and * Any developments must

mobile dunes and areas within 50 ensure future environmental

of the high water mark. n’\ benefits.

(Source: CES, 2005)

The DFA was introduced as a integrated legislafre@nework to facilitate land development
projects post-1994 (Rigby and Diab, 2003) and rseruly key to all spatial planning processes in

South Africa (Procedures Manual, ND). Prior tode/elopment, land development planning was

Chapter 2: Review of literature 34



subject to conflicting laws, regulations and ordices of the then four provinces and 10
homeland$ (Rigby and Diab, 2003). The DFA highlights the ahete facilitate development in
formal and informal settlements, promotes the irdgn of different land uses, discourages urban
sprawl and promotes sustainable land developmemntcédures Manual, NB)Furthermore the
DFA recognises that South Africa’s legislation H@een moving towards spatial planning and
development that aims to integrate environmentahcems and contains some of these

environmental provisions (Rigby and Diab, 2003)

In important to note that the NEMA (No. 107 of 19%8fects all proposed developments in the
coastal zone. Chapter 5 of this Act outlilisged activities,for which environmental authorisation
is required. Should a developer wish to undertalkedd these activities, an Environmental Impact
Assessment (EIA) would need to be done and autitans granted by the relevant authority
(Republic of South Africa, 1998). An EIA assesskpatential environmental and social impacts in
terms of their severity, likeliness to occur andeex of impact (Republic of South Africa, 1998).
Furthermore, this Act provides establishgdinciples for a framework for environmental
management and makes provision for the formuladibBnvironmental Implementation Plans by
provinces for the implementation of the NEMA prleis (Procedures Manual, ND). A number of
other National Acts need to be taken into constiran terms of spatial planning, which include:
 The Conservation of Agricultural Resources Act (No.43 of 1983) which enables the
Minister of Agriculture to prescribe control meassiin term of the utilisation and protection of
land (Procedures Manual, ND).

* The National Forests Act (No. 84 of 1998)which provides for special measures to protect
natural forests, including coastal forests, fronrmdge and disturbance (Procedures Manual,
ND).

* The National Water Act (No. 36 of 1998)which makes provision that no development should
occur within the 1 in 100-year flood line (develogmhis sometimes permitted up to the 1 in 50-
year flood line). This Act also provides for pretegive measures against the pollution of
wetlands, watercourses, estuaries and the coadiiaows the Minister of Water Affairs to
regulate land-based activities that impact on sirlaw (Procedures Manual, ND).

» The National Heritage Resources Act (No. 25 of 1989wvhich provides for the identification
of places that have special national and/or praainsignificance in terms of heritage
assessment criteria. Heritage resource sites ategbed from actions, including alteration,

subdivision and/or a change in the planning st@Ruscedures Manual, ND).

8 Some of which have still not been repelled
? It is anticipated that the DFA will be repelled tye Land Use Management Act (Currently a Bill)
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2.4.2 REGIONAL LEGISLATION AND PROGRAMMES

National Environmental Management: Biodiversity Aatt no. 10 of 2004) (hereafter referred to
as the Biodiversity Act) makgwovision for the management and conservation adiiersity, the
protection of species and ecosystems that melibmatprotection (Procedures Manual, ND) and
legislated the establishment of the South Africaatidhal Biodiversity Institute (SANBI). The
institute is responsible for amongst other thingmnitoring the status of biodiversity, the
conservation status of all listed threatened otegoted species and listed ecosystems, the status of
all listed invasive species (Republic of South édri 2004b) and includes those related to the
marine environment. Section 40 of the Biodivergitt allows for the determination of bio-regions
and bio-regional plans if a region contains oneexeral nested ecosystems and is characterised by
its landforms, vegetation cover, human culture history (Republic of South Africa, 2004b). In
line with this, the SANBI established a bioregiopabgramme whereby bioregional conservation
planning and implementation is undertaken by meénarious programmes. Of significance to the
Eastern Cape are Cape Action Plan for the Enviromif@@ A.P.E.), the Succulent Karoo Ecosystem
Programme (SKEP) and the Subtropical Thicket EdesysPlanning (STEP) and initiatives
(SANBI, ND). It should also be noted that SANBItiaied a marine programme in 2006 in
association with the WWF Marine Programme. The mogne was aimed at developing a network
of offshore marine protected areas as identifiethe National Biodiversity Strategy and Action
Plan (SANBI, ND).

C.A.P.E is a government initiated programme focuseadthe protection of the Cape Floristic
Region (CFR), which has been identified as one h&f world’s main biodiversity hotspots
(C.A.P.E., 2004). Its biodiversity is currently wncthreat, largely as a result of its conversion to
agriculture and rangelands (C.A.P.E., 2004). SKHéntified and generated broad consensus
regarding vision and conservation targets for thec8lent Karoo, by means of scientific input
combined with broad land-user participation (SKE®). STEP aims to raise awareness of the
thicket biome’s global importance as a biodiversitgtspot’ and to lay the foundation for the
implementation of conservation activities (KnighidaCowling, 2006). The STEP planning covers
the regions of Ndlambe and Ngqushwa and therefeeesto be considered in this research. STEP
is widely accepted as a key spatial and conservatianning tool in the Eastern Cape Thicket
Biome. STEP identifies the conservation status as as being currently not vulnerable,

vulnerable, endangered or critically endangered.

Eastern Cape Biodiversity Conservation Plan (ECB@Ry developed more recently; it was

initiated as a result of the recommendations ofStrategic Environmental Assessment (SEA) of
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Water Management Area 12 (the northern portiorhefEastern Cape). The aim of the project is to
integrate all existing conservation planning prtgeiato one land use decision support system for
the Eastern Cape. Critical biodiversity areas, ryioaquatic features, land use pressures,
population pressures and subsistence resourceaendencies are all incorporated into this
assessment (Berliner and Desmet, 2007). It idestifihree primary categories or Ciritical

Biodiversity Areas (CBA) (Terrestrial and Aquati€}BAL being critically endangered vegetation

or critically important aquatic system; CBA2 beiergdangered vegetation or important aquatic

system; and CBA3 being primary catchment manageareais for estuaries (Berlinetral, 2007).

Another planning tool critical to the research aredhe proposed Environmental Management
Framework (EMF). The EMF is being undertaken by SB#hsulting and covers the section of
coastline from Cannon Rocks to Kei River (whichoirporates the local municipalities of Ndlambe
and Ngqushwa). The zone for which the EMF is deffiise1.5 kn° inland of the high water mark,

5 km up estuaries that are considered to be urméssyre and 3 km up estuaries that are not under
pressure. It assesses biological value and sahsitiusual value and sensitivity, sensitivity to
disturbance and agricultural potential. The EMRiimed at highlighting important process areas
such as estuaries and vegetated dunes, and as$esdesired state of the environment against the

local municipalities’ SDF and other planning legtgdn and guidelines (Stewarérs comm).2008).

It is anticipated that when the EMF is in the inméntation phase, it will recommend three
geographic zones that are directed at ensuringdthatlopment occurs within the zones designated
for development and not within sensitive areas.eZ@me areas are natural areas that would be
subject to all of the listed activiti€sin terms of the NEMA. Zone Two applies to areasreh
certain types of development would be encouragell @e subject to a trimmed set of listed
activities (they would be exempt from those adegitthat apply to development recommended for
that area) to facilitate development in these areame Three covers sensitive areas and
development in this zone would be subject to aolditi listed activities to ensure conservation

(Stewartpers comm.2008).

2.5 LAND COVER AND LAND USE

Land cover is the description of natural and maen@atures on the earth’s surface (Di Gregorio,

2005; Thompson, 1996). Land use refers to theidetvand inputs people perform on land cover to

9 This is made up of 1 km inland as defined by tbadtal Bill and a 0.5 km buffer area
M isted activates are those that require envirorial@uthorisation in terms of section 24(2)(a) édof the NEMA
(Act No. 107 of 1998) (Chapter 5)
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manipulate or maintain it (Di Gregorio, 2005). Apyint on the ground can only be associated with
one unique land cover type, but it may be assatmaith several land uses. For example, grassland
(land cover) may be used for communal grazing (lase) or a conservancy area (land use). Land
use definitions provide an important link betweand cover and people’s activities and impacts on
the environment (DEAT, 2001; Di Gregorio, 2005).sMle changes in land cover reflect the
underlying change in land use, which in turn aBeitte productivity of land and its biological
integrity (Biggs and Scholes, 2002). An understagdof these local patterns and processes are
important in that land cover change can be linkedustainability of socio-economic development
(Foxet al, 1995).

Land use change has become a central theme ofl gdabbBionmental change research as it has
changed dramatically over the last two centuriegd®and Scholes, 2002; Verburg and Veldkamp,
2005). Changes in land use come about in responseman needs and wants and are the product
of a range of factors, which integrate to provile existing patterns. Changes are intensified by
population growth, particularly in urban areas. o&t changes in land cover usually result in
significant economic and environmental effects, amhhave implications for a range of policy
issues including preservation of public open spawe maintenance of water quality (Lubowski

al., 2003), which in turn impact on the quality otlifor people residing in these areas.

Knowledge regarding land use change is integrayethdans of spatial models, which are aimed at
explaining the causes, locations, consequencedrajettions of land use change (Verburg and
Veldkamp, 2005). Remote sensing has become the effestive method of capturing land cover
and land use data (Thompson, 1996). However, dubetscarcity and cost of obtaining data on
land use, studies generally use aggregated dateofaortries or geographic regions. As a result,
studies only show indirect information on individlagpreferences regarding particular land use
changes (Lubowsleat al, 2003). Case studies of land cover and land bhaage are discussed in
Section 2.6.

Changes in land cover and land use have beenfiddrais contributing significantly to the loss of
biodiversity and productivity in both terrestrialchaquatic ecosystems (Kikt al, ND; Lambinet

al, 2001). Pauleiet al. (2005) undertook a study of Merseyside (Unitedgdiom) to determine the
environmental and ecological consequences of uldbahuse and land cover change in residential
areas. Land cover was mapped from aerial photograpti showed that there have been significant
changes in land use and land cover within the studg. There was a notable increase in built-up

and other impervious surfaces and a decline inngspace, and the overall loss of vegetation cover
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was estimated at 5.1%. The study determined tlegetlosses in green space have led to a decline

in environmental quality in all residential areashm the study area (Paulet al, 2005).

According to Giannecchiret al. (2006), few studies have undertaken to examinedlaionship
between land cover change and the socio-economiorfaassociated with the former homeland
areas. Giannecchiret al. (2006) undertook a study in three villages of Busikridge in the
Limpopo Province in order to assess this link. Ragman density within these villages is high as a
result of Apartheid planning. The influx of Mozarmoan refugees resulted in changes in social
dynamics, which led to changes in traditional colnitr the villages. Without traditional control in
place, resource harvesting by both the local conitiegnand ‘outsiders’ increased and became
unsustainable. A temporal analysis of land covangle was undertaken for the three villages based
on aerial photographs at three time epochs betd8ér and 1997. The study found that although
relative coverage varied between sites and yedirshrae villages had dominant land cover of
mixed woodlands and croplands. In terms of landecahange, all three villages experienced an
exponential increase in human settlement and aedserin vegetation cover of taller vegetation
types, with varied trends in cultivation (Gianneioctet al, 2006). This study shows that aerial
photographs are a useful tool for the assessmdahdfcover change, in that it allows for analysis

of land cover at different time epochs as will loeé in this research.

Changes in land cover usually result from the cosiva of natural land to croplands and pastures,
abandonment of agricultural lands, deforestatiooh @fiorestation, afforestation and urban sprawl
(Kilic et al, ND). It is believed that in the past 300 yearsréhhas been a global increase in
croplands from 265 million ha to 1 471 million feand pastoral lands from 524 to 3 451 million ha
(Goldewijk, 2001). Harat al. (2005) examined land use change from agricultiarad to current
land uses in terms of their spatial distributiorgon a better understanding as to urban growth in
deltaic Asian mega-cities based on a case studgaofjkok. This was concluded using aerial
photographs to produce land use maps for sevena&l periods by means of manual digitising.
Interpretation showed that Bangkok was primarigngformed from rice fields to built-up areas
between 1952 and 1998 (Hagt al, 2005). This study shows that historical aeriabtpk are a
useful data source for the interpretation of histdr changes in land use and enable the

interpretation of ‘driver’ of change.

Twenty-six researchers from a variety of discipinendertook an assessment of the state of land
use and land cover change worldwide. The studyiderexd tropical deforestation, rangeland

modifications, agricultural intensification and artisation in detail (Lambiret. al 2001). The
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study found that although increasing populationgoty and shifting cultivation contribute to land
use and land cover change, changes are largeheshé of cause-connection patterns that operate
at the regional and national scales and are infle@y ‘globalisation’ through the incorporation of
regions into the world economy that result in raghénges in land use and land cover (Lanabin

al, 2001).

In South Africa, Biggs and Scholes (2002) undertankassessment of changes in agriculture and
cultivation land in South Africa for the period 11910 1993 (Biggs and Scholes, 2002). Results
showed that patterns of agricultural change ardyplarked to population growth, culture, political
and economic conditions. Population growth haslied in increased demand for food products,
resulting in expansion of cultivated areas withdlamder cultivation more than tripling during the
twentieth century (Biggs and Scholes, 2002). ‘Maadei areas have expanded at the expense of
natural grasslands and to a lesser degree, faesst éGoldewijk, 2001). It is estimated that 18% of
South Africa’s natural landscape has been trangfdroue to cultivation (10.46%), degradation
(4.47%) urban land use (1.51%) and forestry (1.4[D®BAT, 2006).

In the Eastern Cape, the transformation of livdstdeef, dairy) and small stock (merino sheep,
angora goats) farms to private game reserves res dadent over the last 30 years (Smith and
Wilson, 2002; Langholz and Kerley 2006). This tfanwation can be attributed to the lucrative
eco-tourism market of the Eastern Cape (LanghadzKarley 2006). Other factors contributing to
this conversion are the livestock reduction schefol®wving the 1960 droughts, low cattle prices
in comparison to income from game farming, renewedservation interests, and more recently,
due to increased stock theft and increased interesiphy hunting (Halse, 1983 cited in Smith and
Wilson, 2002). Post-1996, there has been an ungeated boom in game-based operations, with a
40% increase in the number of game farms betwe@é &aad 2001 (Smith and Wilson, 2002). This
change in land use is perceived to be more ecomtigniable as game animals are better adapted
to their natural environment and more likely toveue extreme weather events (e.g. drought)
(Bothma, 2002).

One of the main problems with land cover and lage mapping is that of classifying land cover
and land use, as classification systems are noyrdaligned to meet specific user objectives and
are thus not ‘generic’ (Thompson, 1996). Within ®BoAfrica, the National Land Cover (NLC)
2000, developed by the CSIR, is most commonly u$ée. National Land Cover 2000 database
was derived from NLC 1994-95 and was the first wpdd this programme, the aim of which is to
establish long-term monitoring of land cover anddlaise change. The programme mapped land
cover for South Africa using a GIS at a scale d@000 (Thompsoat al, 2001). The NLC 1994-
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95, based on LANDSAT Thematic Mapper (TM) sateliitegery for the first time provided South
Africa with a standardised baseline inventory afrent land cover and land use (Thompsoml.,
2001). The project was undertaken with the aim mplementing a long-term monitoring
programme to obtain information about the rateemixand location of resource utilisation as well

as land cover and land use change in South Afifibarfipsoret al, 2001).

One the key elements of the NLC 2000 was to ustamdard classification scheme to ensure
consistency and comparability for reporting on laoeder and land use (Thompsenal, 2001).
The classification was based on three hierarchewels of land cover:
* Level I: 12 broad land cover types that can betifled from high-resolution satellite imagery
such as LANDSAT TM and SPOT

» Level ll: 23 subclasses that can be identified fremote sensing data
» Level lll: flexible user defined categories — sfiedio user’s requirements

(Thompsoret al, 2001)

This format was proposed as it offers a high degifeexibility when capturing land cover and
land use, and has been the basic structure foradamgernational classification systems, including
the AfriCover land cover classification system (fpson, 1996). The AfriCover programme was
established by the FAO to generate a digital dawlud land cover and geographic features for
Africa (FAO, 1998). It was recognised that thereaishortage of quantitative and qualitative
information on vegetation and land use throughbeatdontinent, which is in fact a limiting factor in

terms of planning, development and managementtafadaesources (FAO, 1998).

2.6 GEOGRAPHIC INFORMATION SYSTEMS (GIS)

GIS has revolutionised the way spatial data is medustored, managed and displayed (Nwilo,
2005). GIS is defined by Korte (2001 p. 375) asyatem of computer hardware, software, and
procedures designed to support the capture, mamagemanipulation, analysis, modelling and

display of spatially referenced data for solvingnpdex planning and management problems.” It is
a ‘special class’ of information system that allowgsto keep track of not only events and activities
but also where these activities occur or existpacg (Longleyet al, 2002). Prior to the advances

of GIS, a map product was defined by the physicaikdtions of a sheet of paper, and maps at
different scales were fundamentally different frame another. The map and its scale were
generally seen to be a function of the detail nexgliby the end user (Cherinin and LeRoux, 2005).

GIS can be used for a range of applications froavidng accurate spatial data to a database of
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interlinked information. To achieve this, an ac¢ardata source is required, but this can provesto b
costly due to the number of complex corrective psses required (Deck, 2005). This raises the
guestion as to whether highly accurate and prenfeemation is needed for all GIS applications
(Foote and Huebner, 2006) or whether a correcaoiof will suffice for certain applications. For
this research, GIS facilitated the mapping of histd and current land cover and allowed for the

spatial analysis and interpretation of this infotima

The primary data source for this research was lgen@tographs, predominately because of their
availability, but also because they provide a braiad of large areas under observation and can be
used for the capture of spatial dimensions ancepatwhere the environment has low frequency
temporal variability, such as patterns of land cosed land use practices (Lillesaatial, 2004;
IGOS, 2006). Aerial photographs are a useful soafaéeformation, (Longleet al.,2002) although
distortions and errors can occur, if used in arc@urected’ state (Deck, 2005; Dickinson, 1979).
When aerial photographs are captured, featureshergtound are ‘displaced’ as a result of the
altitude and position relative to the principal mofcentre) of the photograph. For example, high
buildings appear to ‘lean’ away from the centretlud photograph as the top of the feature is
displaced outward more than the bottom. Also, iestappear to be more displaced towards the
edges of the photograph than the centre (Dicking®i9; Lillesancet al., 2004). If images are to
be used for generating accurate data it must betifieel’ to remove factors that lead to
inaccuracies, through the process of orthorectiica(Deck, 2005). In simple terms it is the
process of ‘flattening’ photographs or images imiglate displacements and distortions inherent in
the image, resulting in a photograph that displeaatures in their true orthographic position
(Erdogaret al. 2004; Korte, 2001; Rush and Ollerhead, 2001). H@wehis is an extremely costly
process and it is possible to simply give aeriabtphlocation in space by assigning known
coordinates to the photograph through the procésgeoreferencing. This creates a coordinate
system within the photograph but does not remoweddrthe inherent displacement in the aerial
photograph (Rush and Ollerhead, 2001). This is mamb to note as this research is undertaken
with one set of othorectifed aerial photographsO@erial photographs) and two sets of
georeferenced aerial photographs (1940 and 1978 pbotographs). This displacement of features
on the aerial photographs can lead to etfasd inaccuracy in spatial data generated from this
data source and can influence the integrity of ¢@tngalton and Green, 1999; Foote and Huebner,
2006). There are a number of other factors thatreaalt in errors and cause inaccuracy in data

captured. The quality and age of the geographia, daé scale at which mapping was achieved, the

2 Error is the level of inconsistency between aufiesis measurement and true value on the earthéfoat Huebner
2006).
13 Accuracy is the extent to which a measuremenstimated value represents its actual value (K@aey).
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aerial coverage of data source and the inheremiepties of features in the real world can all resul

in errors and inaccuracies in the data presentedt¢Fand Huebnegf006; Goodchild and Gospal,

1989). The main types of accuracy are relativeizbatal and vertical accuracy:

* Relative accuracy - similarity of shape betweereailre and its representation (Ministry of
Sustainable Resource Management (MSRM), 1995).

» Horizontal accuracy - the relative location (latiétuand longitude) of features represented in
relation to its real location on earth (MSRM, 1995)

» Vertical accuracy relates to elevation/altitude\abeea level depicted on a map, in relation to
its real location on earth (United States Geoldditavey (USGS), 1999).

Remotely sensed data has been used successfully iomber of studies, both locally and
internationally, to assess land cover and landchs@ge over time. These changes have then been
related to environmental and social effects. Shtewak al. (2000) captured land cover for three
dates over a 25-year time period for a portionhef Rietspruit catchment, a subcatchment of the
Vaal River catchment, from remotely sensed dateelaie changes in settlement growth to effects
on water quality. It considered the Sebokeng-Ev&cenge Farm portion of the Rietspruit
catchment as it experienced the greatest residlegiiavth. Results of the study showed that
deterioration of water quality conditions could a#ributed to growth in informal settlements
(Showalteret al, 2000). Lopezt al.(2001), used aerial photographs from three timelepdor the

city of Morelia (capital city of Michoacan, one tife poorest states in Mexico) to assess land cover
and land use change for the past 35 years andcprdjange for the next 30 years (Lopazal,
2001). Results of the study showed that the higbleahge occurred in the urban area increasing
from approximately 709 ha in 1960 to approxima®B68 in 1990. The study also showed that the
urban area is now largely (46%) located on fornggicaltural land, which has resulted in a decline
in cropland areas (Lope al, 2001). More recently, remotely sensed data wed by Loughland

et al. (2007) to undertake quantitative analysis on \eipet changes in the coastal zone of Abu
Dhabi between 1972 and 2003. Remotely sensed tataes changes in cultivated vegetation,
intertidal areas, coastal morphology and coastakldpment within the study area. The study
showed that significant changes in developmenviéies occurred within Abu Dhabi, increasing
7-fold between 1972 and 2003 (Loughlaatdal, 2007).

However, when working with remotely sensed datg iinportant to take into account the scale and
resolution of the data. Scale and resolution issw@e® traditionally been a problem in geography
and related fields (Cao and Lam, 1997). The dewvedon of GIS and remote sensing have

reinforced these problems as there is a varietyatd available at varying levels and scales (Cao
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and Lam, 1997). One of the main problems is therdehation of the most appropriate scale and
resolution and the assessment of the effects ¢é sral resolution; for example, when undertaking

land cover and land use assessments, what resoiotages should one use (Cao and Lam, 1997).

Scale and resolution of aerial photographs are iaiportant for this research, as the quality of the
photographs affect the potential for errors andéoeacies. This research used aerial photographs
from different time intervals, that were capturediéferent scales (1: 25 000 and 1: 27 000 in 1940
1: 50 000 in 1973 and 1: 10 000 in 2004).

Scale can take on various meanings depending ocotfitext in which it is used, including spatial,

temporal and spatio-temporal scales (Cao and L&%7)1 For the purpose of this research only
spatial scale will be considered in more detall.ténms of spatial scale, there are four key
components that need to be considered; cartograpbservational, operational and measurement
components. These are depicted and explained urd=i@+4. The four types of scale are closely
related in that a small-scale cartographic map Mlly be used for large-scale geographic studies

and only certain operational process will be obskles(Cao and Lam, 1997).

Cartographic / Map Scale Operational / Scale of the actior
e The proportion of a distance on a map to the e The scale at which certain processes opefate
corresponding distance on the earth. in the environment and are inherited from
» Large-scale maps generally cover smaller] the geographic scale.
areas and have more detailed information » Operational scale is important in
determining geographic scale.

SPATIAL SCALE

~_
N

Observational / Geographic Measurement / Resolutin
 Size or spatial extent of the study. e The smallest distinguishable parts of an
 Alarge-scale study covers a large area and object, such as a pixel in a remotely sensed
a small-scale study covers a small area. image.

» Large-scale studies are often associated
with coarse resolution studies.

Figure 2-4: Meanings of Spatial Scale
(Source: Adapted from Cao and Lam, 1997)

Chapter 2: Review of literature 44



2.7 ANALYTICAL FRAMEWORK

There are a number of analytical frameworks usedefovironmental monitoring and reporting,
which relates natural and socio-economic indicatorthe context of the environment. In South
Africa the Pressure-State-Response (PSR) framevemdk the Driver-Pressure-State-Impact-
Response (DPSIR), an adaptation of the PSR frankewase commonly used in state of the

environment reporting (DEAT, 2005).

Analytical frameworks have been adapted for coastaironments and aid in the determination of
the extent of coastal areas and provided detaiteténstanding as to the function and value of
coastal areas (Agardst al, 2005). According to Agardgt al. (2005), the four main frameworks
useful for the evaluation of coastal areas arenii@oastal Zone-Ocean (ICZO); Human Systems —
Ecological Systems — Delivery Systems (HSESDS);ckanal Clustering; and Driver-Pressure-
State-Impact-Response (DPSIR) (Agaedyal. 2005).

The Inland-Coastal Zone-Ocean (ICZO) Framewrlconsidered to be a geographic framework
which defines the coastal zone in terms of a ddfiegjion affected by both land and sea in terms of
the transfer of energy, material and informatiomd#dy et al, 2005). This framework has been
used in cases that focus on the extent of the @lasmte and coastal ecosystem functioning (Agardy
et al, 2005).The Human Systems — Ecological Systems — Deliystgr8s (HSESDS) Framework
is a new framework that focuses on the three iotme&components of the coastal zone. In terms of
the human component, key consideration is giveatal use patterns and human population
dynamics; the ecological component considers lanercand habitat; and delivery systems focus
on the water cycle, incorporating the materialgrgy and information transferred. This framework
enhances the understanding of coastal systems amhgament (Agardyet al, 2005). The
Functional Clustering Frameworls based on interactions of functional attributésecosystems
with ecosystem goods and services to allow for dimated management. This framework is based
on the assumption that unique systems share somerajefunctions, which can be defined
irrespective of geographic distribution (Agardy al., 2005). This framework defines functional
"clusters” in terms of specific organism and enwinental interactions that relate to important
issues in coastal ecology, which are then assdbsedgh informatics techniques (Agardy al,
2005).

The Pressure State Response (PSR) Framewsoibased on the concept of causality, that human

activities exert ‘pressures’ on the environmentitésy in changes in the ‘state’ of the environment
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This leads to a ‘response’ by society in termstanges to environmental, general economic and
sectored policies, which feed back to mitigateftressure on the environment (Dumanski Breti,
1996). The PSR framework was developed by the Gsghon for Economic Cooperation and
Development (OECD) and is used by a number of c@msnand the World Bank for state of the
environment reporting (Dumanski afderi, 1996). The components of the PSR Framework are

outlined in Figure 2-5.

The PSR framework is used to assess Land Quatiigdtors, report on the biophysical condition
of the land and assess how land is being managens of the policy and social environment for
land management. It considers ‘pressures’ exertethiod by agriculture, such as the number of
crops in a cropping system and the number of fowtifdore products produced. These are related
to changes in the ‘state’ of the conditions of dned and its resilience to withstand change. These
changes lead to a ‘response’ by farmers in termsmpioved land management systems or
complementary activities such as the implementatibnonservation practices. This is generally

stimulated by economic, agricultural and conseovafiolicies (Dumanski and Pigfi996).

N ~
/ Pressure State \
Condition of the
environment
(e.g. air, water, land,
natural resources)

\ 4

Pressure

Human activities Resources
(e.g. Energy, transport,

industry, agriculture etc.)

A

-

Response
Group and
individual responses
(e.g. legislation,
economic instruments,
new technology, changing

Qmsumer preferencesyt:.)

Figure 2-5: PSR Framework (Adapted from Jesinghaus, 1999)
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The Driver-Pressure-State-Impact-Response (DPSIR) Freonleallows for changes in the coastal
zone to be related to socio-economic ‘drivers’ha tatchment scale, as human activities within
estuarine catchment areas and the coastal zonk iregnvironmental pressures (Pirrogt al,
2005). Within any coastal area a number of socaemic activities and related land uses exist,
and the spatial distribution of these activitiesnudtely affects the demand for goods and services
from a defined area. Common ‘drivers’ include eaoim social and demographic changes such as
changes in consumption patterns and people'syliéss{Jago-oret al, 2008). As a result of these
socio-economic ‘drivers’, environmental pressurddsuup leading to changes in the state of the
environmental system. These changes in ‘statecafiuman perceptions and result in perceived
social changes, which stimulate management actidresponse’ to address the changes (Bidone
and Lacerda, 2004). The DPSIR framework was adopyeitie European Environmental Agency
and is based on the Pressure-State-Response (PSR).aimed to highlight the relationship
between human activity and environmental degradgdone and Lacerda, 2004; Caegbal,
2004; Pirroneet al, 2005). The DPSIR framework provides a more gdnaeav of large-scale
influences on the system and does not take nottheofcomplexity of ecological interactions
(Agardyet al, 2005). The components of the DPSIR frameworloaténed in Figure 2-6.

f Drivers \ f Pressure \

Changes in socio-economic Mechanisms that cause
conditions in the environment, pb———————_ changes in the natural
such as an increase in the environment, such as coastal
number of tourists or growth development or the
of the industrial sectors introduction of agricultural

contaminants

N J N

f R \ f State \
ch es_ponst? d Changes in the environmental
anges in policy an state as a result of the impose(

management to mitigate socio-
9 9 pressures, such as enhanced

9_00n0m|(t: ||“:jpaCt5d0‘;_ sedimentation or a decline in
environmental degradation, the biodiversity

such as improved agricultural
practices or management

of wastewater treatment. f \
Impact
k / Changes in social benefits as g K j

result of environmental
change, such as a decline in
property values due to coastal
erosion or a loss in agricultural
income due to salinisation of
soails.

- J

Figure 2-6: Components of the DPSIR framework (Source: Agatdgl, 2005)
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This framework was effectively used in a study biyrdhe et al. (2005), who evaluated
eutrophication issues in the Po Catchment and tmthMdriatic coastal zone. The study assessed
socio-economic and agricultural activities that gyate anthropogenic pressure (which is a major
causing factor of eutrophication) which lead toederated algal growth and other plant life that
produces undesirable impacts (Pirroee al, 2005). Jago-oret al. (2008) used the DRSIR
framework to assess the factors contributing toratbagion of the subsurface environment during
the different stages of urban development in s\@an metropolitan areas, located in the coastal
zone, over the last 50 to 100 years (Jagetoa, 2008). The subsurface environment is important
for urban development in that it affects the depelent of infrastructure for water supply,
sanitation and drainage (Foster, 2001). In thigystthe use of the DPSIR framework allowed for
identification of the effects of urbanisation amalustrialisation on the subsurface environment,
which is useful for future urban planning, the aihwhich is to aid developing cities in the
establishment of effective institutions on grountkvananagement (Jago-eh al, 2008). Bidone
and Lacerda (2004) developed a DPSIR frameworkttier Guanabara Bay basin (South East
Brazil) region in order to evaluate development anstainability in its coastal area. This study was
undertaken under the framework of the Land—Ocetardations in the Coastal Zone (LOICZ) Core
Project of the International Geosphere Biosphegekt (IGBP), which looks at the role of the
coastal zone in the overall functioning of the le'arsystem. The study used the DRSIR framework
to integrate physical, natural, social and econdianitors, from which a cost-benefit analysis was
done. DPSIR captured key human welfare impacts tésalt from changes in processes and
functions in coastal systems. This assessment célsoosts and benefits aids future coastal

management (Bidone and Lacerda, 2004).

Caeiroet al. (2004) used the DPSIR framework for the develogné@an estuarine environmental
data management system for the Sado Estuary owedsiecoast of Portugal. It is an area of high
ecological value, which is highly industrialised dapopulated and there are a number of
management conflicts in the area. This study asdab® ‘drivers’ and pressures using the DPSIR
framework in conjunction with GIS for data synttsesiisualisation and calculation of results. The
resultant management system allowed for the intiegraf biodiversity conservation and human

pressure for development by means of GIS (Castiad, 2004).

The DPSIR framework was used in these studiestemgriate variables into a holistic framework.
This research aims to integrate variables thattaffevelopment and land use change in the coastal
zone. The DPSIR framework was used for this rebebecause it allows for a comprehensive

approach relating environmental problems to soelednomic and legislative changes (Jageebn
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al., 2008). Furthermore, this framework tries to liskience changes in the system to social,
economic and legal changes (as a result of huntartygc(Cheong, 2008). Further discussion as to

the use of this framework is detailed in Sectidh 3.

2.8 SUMMARY

The coastal environment is a unique, dynamic systemnincludes a broad diversity of terrestrial
and marine habitats. As a result of this diversityg the benefits offered by the coastal region,
people have settled in coastal areas for centumeszcent years there has been a shift from the
needto be near the coast tovantto be near the coast for its aesthetic appeal abehpal for
recreational activities. Due to this increasing amibation of the coast, the need for coastal
management became evident and the United Stataatadi the concept of Coastal Zone
Management, with other countries following suituBoAfrica is no exception, and is now in the
process of developing a Coastal Management Acthwivili govern Coastal Zone Management in
South Africa.

To gain a better understanding of development afmlogation in coastal environments it is
necessary to look at land use activities that lmeen, and are being, undertaken in these areas, as
land use change is considered to be a central them®bal environmental change. Changes in
land use are an associated response to human aeedgants and are exacerbated by population
growth. They can result in significant economic arvironmental affects, which over time can

have far-reaching consequences.

GIS has been demonstrated to be a useful spapaitie and analytical tool in trying to determine

and quantify changes in land use and land covériwihe coastal environments. It was used in a
range of applications and allows for the provisidraccurate spatial data. A common source of data
for land cover assessments are aerial photograypiish are invaluable for this research in that they

allow for a time series analysis of land cover andble change detection.

Analytical frameworks are shown to be useful fore thssessment of changes in coastal
environments, in that they allow for the assessmémihe relationship between natural and socio-

economic indicators.
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CHAPTER 3: METHODS

3.1 INTRODUCTION

This chapter provides a detailed description of thethodological approach used to assess
development and land use change in the NdlambeéNggdshwa local municipalities (Figure 3-1).
This includes the determination of the researassithe coastal zone for the research, development

of land cover classes and analysis of data captured
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Figure 3-1: Diagram of research steps
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3.2 SELECTION OF RESEARCH AREA

There are 46 coastal local municipalities in Soéthica, three in the Northern Cape, 16 in the
Western Cape, 15 in the Eastern Cape and 12 Kw&datlal. The Eastern Cape is significantly
less developed than the Western Cape and KwaZulakNand coupled with research logistics
(distance to research site, time and cost congsjaims resulted in the Eastern Cape being s&lecte
as the primary research site. The physical and remwiental characteristics of 15 local
municipalities in the Eastern Cape are comparebainle 3-1. This table shows that the Ndlambe
and Ngqushwa local municipalities have similar arg000.81 kand 2245.79 kfrespectively),

the fall within the same biome (Albany Thicket)yvhahe same elevation above sea level (0 — 100
metres above sea level), the same annual raidfall £ 600 mm) and the same number of estuaries
(nine) within the geographic boundaries. The onhysgical variable is that there is a 30 km
difference in terms of coastline length (MunicipBemarcation Board; 2001; Mucina and
Rutherford, 2006).

Although there are other local municipalities thmdrtray similar physical and environmental
characteristics, the Ndlambe and Ngqushwa localicipalities have the advantage of being
adjacent to each other, while still falling withdgifferent Districts. Furthermore, it is importait t

note that the Ngqushwa Local Municipality falls kuit the former Ciskei homeland, while the

Ndlambe Local Municipality has always been a pad8auth Africa (Table 3-1).
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Table 3-1: The physical and environmental characteristicsolbtal municipalities in the Eastern Cape

Local District Area Approximate | Elevation of coastal| Number of Average Biome Land Status
Municipality Municipality (Km?) length of zone (metres above estuaries | annual rainfall
Coastline sea level) (mm)
Amathole Albany Thicket / Partially - former
Buffalo City 2515.98 69 0-100 15 500-800| Savanna Ciskei
Great Kei Amathole 1735.64 42 0 - 100 8 600-800| Albany Thicket South Africa
O.R. Tambo Indian Ocean Coastal
Ingquza 2456.9 47 0 - 200 3 800-1000| Belt / Savanna Former Transke
King Sabata O.R. Tambo
Dalindyebo 3019.77 14 0-100 4 700-1000| Savanna Former Transkei
Cacadu Fynbos / Albany
Kouga 2417.42 95 0-100 5 500-700| Thicket South Africa
Kou-Kamma Cacadu 3575.17 77 0 - 200 6 500-800| Fynbos South Africa
Mbhashe Amathole 3030.47 60 0 - 100 13 600-1000| Savanna Former Transkei
O.R. Tambo Indian Ocean Coastal
Mbizana 2411.88 24 0-100 7 800-1000| Belt / Savanna Former Transkei
Mnquma Amathole 3323.31 38 0 - 100 11 600-1000| Savanna Former Transkei
Ndlambe Cacadu 2000.81 72 0-100 9 500-600| Albany Thicket South Africa
Nelson Mandela Fynbos / Albany
Nelson Mandela | Metropolitan 1952.15 938 0 - 200 3 500-700]| Thicket South Africa
Ngqushwa Amathole 2245.79 42 0-100 9 500-600| Albany Thicket Former Ciskei
Nyandeni O.R. Tambo 2606.88 21 0 - 100 6 800-1000| Grassland / Savanna|  Former Transk
O.R. Tambo Indian Ocean Coastal
Port St Johns 1291.46 49 0 - 200 8 800-1000| Belt / Savanna Former Transke
Sunday's River | Cacadu
Valley 3507.61 57 0 - 200 1 400-700| Albany Thicket South Africa

(Source: Municipal Demarcation Board; 2001; Mucamal Rutherford, 2006)
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In spite of the evident similarities in physicaldaenvironmental characteristics, the two local
municipalities portray distinct differences in texmf demographics and socio-economics (Table 3-
2). The Ndlambe Local Municipality is largely urbamhile Ngqushwa is predominantly rural.
These differences can largely be attributed to pbétical history of the area. Prior to the
democratic election in 1994, the Ngqushwa Local NMpality fell within the former Ciskei

homeland.

Table 3-2 Demographics of the two local municipalities

Characteristic Ndlambe Local Ngqushwa Local
Municipality Municipality

Population 54 717 84 233
Population Density (people per Rm 27.4 37.5

% Population Black 51.1 99.7

% Population White 9.1 0.1

% Population Coloured 4.7 0.1

% Population Indian or Asian 0.1 0.0

% Urban 79.8 6.4

% Rural 20.2 93.6

(Source: StatsOnline, 2005)
3.3 COASTAL ZONE DEFINITION FOR THIS RESEARCH

The definition of the coastal zone is often infloed by a number of inputs and factors, resulting in
a defined zone that is shaped by its intended eigger in terms of management, development or
recreation. This research focuses on land-basedtiest that affect the coastal system; therefore
the inland boundary definition of the coastal zasmef particular importance. The Coastal Bill
(Section 2.2) defines the inland boundary of thastal zone as the area comprising coastal public
property”, the coastal buffer zofe coastal access land and special protected dane@sms of this
Bill, coastal waters include all waters influendsdtidal activity, thus including estuaries (Repabl

of South Africa, 2006b).

The Coastal Bill's definition of coastal buffer @rn rural areas (1 kilometre) was used as a
guideline for determining the coastal zone for tl@search, as the research area is classified as
being rural. Using GIS, a one kilometre zone inlahthe high water mark was determined. A one

kilometre zone inland of the estuaries was alserdgenhed.

4 Coastal public property includes coastal watetsland submerged by coastal waters
5 The coastal buffer zone is roughly defined asrme@€res inland of the high water mark in urban aeeas1 000
metres in rural areas.
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In addition, it was considered important to accdonizones of intense human activity. Christ&n

al. (2005) recommend that the definition of the cdamtae be based on the social use value they
support, such as coastal recreational areas, atemsian population dynamics or urbanisation or
coastal agricultural areas. With this in mind, idgadevelopment ‘nodes’ within the research area
were identified and a 1 km buffer around these sodlas generated. These inland buffers were
created as it was anticipated that development tiratvthese nodes will move inland. The resulting

‘coastal zone’ is displayed in Figure 3-2.

Legend

w Coastal Zone

ilometers

0 g 10 20 30 40 50

Figure 3-2 The coastal zone as defined for this research

3.4 LAND COVER CLASSIFICATION

The distinction between land cover and land useémigortant in terms of this research. As
mentioned previously (Chapter 2), land cover isfioea to the description of vegetation and man-
made features on the land surface, while land efees to the arrangements, activities and inputs

people undertake on land cover (Di Gregorio, 2005).
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Land cover classification for this research waateal to the National Land Cover (NLC) 2000 data,

the Coastal Bill and personal observations. Langcalasses that are positively identifiable from

aerial photographs were used for this researcls dpproach was chosen to reduce uncertainty in

the data capture process as historical imageryotaom verified by means of ground-truthing.

Relevant land cover categories were extracted aodifiéd to meet the requirements of this

research. Two primary groups of land cover weratifled: natural areas and altered areas. Each

group contains several land cover classes (Tal3e Bppendix B provides a detailed description

of each land cover class with associated images.

Table 3-3 Land cover classification derived for this resdar

is

Land cover Definition
Thicket Typically composed of woody, self-suppagtiplants. Total canopy cover
greater than 10%. Indigenous species, includingtabéorest.
Grassland All areas of grassland with < 10% treshoub canopy cover. Non-wood

§ herbaceous, indigenous species growing under Hhatorasemi-natura

< conditions.

Z, Water bodies Areas of open water, which are either static owift@. This includes featurgs
o | (Enclosed) such as reservoirs, irrigation dams and lakes.afissiare not included.

§ Estuaries Natural body of water that is part of @ew course that is permanently |or
S periodically open to the sea (Republic of Southicafy 2006b).

& | Wetlands Natural or artificial areas where watemmmently or temporarily inundates
> the land surface. This includes fresh, brackishsatidwater conditions.

g Floodplain Natural, low lying areas adjacent teers/and estuaries predominantly formed
= of river sediment. Areas are prone to flooding wttenriver is in flood.

Littoral active zone| Land forming part of, or adjatto the seashore that is unstable and dynamic
as a result of natural processes. Characteriseigs, beaches and landforms
comprised of unconsolidated sand which is unvegeétat partially vegetated.

Disturbed Areas of man-induced low vegetation coiwvercomparison to surrounding
natural vegetation. Includes lands previously dsedultivation.

Cultivated fields Areas of land that are ploughed prepared for crops, includes areas currgntly
under crop, fallow land and land being prepareddfanting. Includes areas of

= subsistence cultivation.

© | Residential - high | Formal built-up areas consisting of permanent sines in which peoplée
2 | density reside. Identifiable by the high density buildiragel associated infrastructure.
<F Residential - low | Formal built-up areas consisting of permanent sines in which peoplée
o© | density reside. ldentifiable by the low density buildingslaassociated infrastructure.

§ Formal township Permanent structures, usually &mtatithin former black residential areas, laid
it out in an organised, planned manner.

c_% Informal township | Non-permanent shack type dwedligpically established on an informal, ad
> hoc basis. Often on the outskirts of formal towpstar along main roads.

g Rural clusters Areas of clustered rural dwellinghwa density too low to be classified as a
= formal village. Often found in close proximity tcajor roads.

Built up — non
residential areas

Areas that are non-residential and are primarilgdusor the conduct o
commercial, industrial and other business. Includées associated wit
education and social services.

f

>

Recreational land

Areas of open space, used foeational activities. This includes areas s
as schools and public sports fields and golf caurse

uch
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3.5 DATA CAPTURE
Land cover was captured from black and white ag@tmtographs at three epochs over the period
1940 — 2004 (Table 3-4). The availability of aepabtographs restricted the dates for which land

cover within the research sites could be assessed.

Table 3-4: Details of aerial and ortho-photographs

Flight year Job number Strips Scale
1938 134 085 to 098 1: 25 000
1942 03 026 to 039 1: 27 000
(make up 1940 set)
1973 721 003 to 013 1: 50 000
2004 498 374, 412 to 413 1: 10 000
(Orthophoto maps)

To capture land cover data in a GIS, a map praojeds required. Map projections are mathematical
models that allow the network of angular meridiansl parallels to be shown two-dimensionally
(Dickinson, 1979). For a map to be useful it needsrovide a good representation of the real world
(CDSM, 2003). One of the problems with map prog@tdiis that properties of distance, direction,
area and shape cannot all be preserved simultagedifferent projections conserve different

properties, and maintaining one will result in disons in the other properties (Dickinson, 1979).

The choice of a projection depends on the intenged Dickinson, 1979).

For this research th@auss-conform projectionis used, which is a conform projection, meaning
the shape of features on the earth are preservéseamap (Carter, 1997) and to a large degree the
area of the feature is also preserved. This systesefined in belts of two degrees in longitude,
with every odd meridian being a central meridiarreférence. This meridian is referred to as the
Longitude of origin (Lo). This meridian is the orlipe of longitude that is a straight line on the
map and the equator is the only line of latitudat tis straight on the map (CDSM, 2003, Carter,
1997). Each two degree belt is flattened with eiee to the central Lo; for example; Lo 19 has a
flat surface representing the area between 18 @rdkgrees east (CDSM, 2003). This projection is
the most commonly used projection in South Afri€C®EM, 2003) and is employed in this research
with an Lo of 27.

Historical aerial photographs were geo-referencethé roads vector layer from the 1:50 000 topo
series, sheets 3326DA, 3326DB, 3327AC, 3327AD af#IF@A (from CDSM). Geo-referencing

was achieved using Manifold x7 Professional. Gderemcing was done by means of control or tie
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points. Once rectified, images were exported asilgé and imported into ArcView 9.2 for further

analysis.

Land cover in the research areas was mapped & tihne intervals, 1940, 1973 and 2004. These
intervals were selected based on the availabilityerial photographs. Land cover data for the
research area was generated through the proceéesds$-up digitising from the three sets of aerial
photographs available from the CDSM. All data captand analysis was carried out using
ArcView 9.2 software. Digitising was conducted asa@le of 1: 10 000, and although the un-
rectified digital images begin to pixilate at alsocaf 1:15 000, there is sufficient clarity to rgoise

land cover features at a scale of 1. 10 000. Dapauced was cleaned using the ET BasicClean
extension in ArcView 3.2 to ensure that there weweover-shoots or slither polygons in the data

sets.

3.6 DATA VERIFICATION

Land cover data classes for the most recent (208 were verified by means of ground-truthing
using ground observation points and photographe.sgiection was based primarily on uncertainty
during data capture, access to the site and egstinat all land cover classes were sampled.
Waypoints were captured with a Thales ProMark 3piMoMapping GPS, which delivers sub-
metre accuracy. Access to sites for ground-truthirag limited by terrain such that the upper
reaches of the coastal zone along the estuary megreonsistently sampled (Appendix C shows the
GPS points captured during the ground truthing @se). During the data verification stage, ten
residents who have lived in the research area dweral years were interviewed, by means of
informal conversation interviewsdo confirm historical land use activities. Infaxhnconversation
interviews generally lack formal structure and dqioes asked are as a result of the content of the
conversation. Respondents are encouraged to th&texperiences and events and issues that are
significant to them. This approach is effectivahat it allows respondents to talk about any issues
in their own words (Kitchin and Tate, 2000).

The years 1940, 1973 and 2004 were assessed ired@arch. It should be noted that the 2004
ortho-photographs used during this research ardathst freely available imagery for the study
area, as more recent imagery would have been &ty to acquire. During the ground-truthing and
data verification process, it was apparent thatetleve been some changes in land use activities
within some of the research area post-2004. Foptinpose of this research, land cover has been

classified and related back to coverage seen 02@bd aerial photographs, which are the most
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recent freely available aerial photographs forrgmearch area. This was so that land cover change
could be assessed for equal periods, of approxiyndte years over the 64 year period. These
changes in land cover are discussed in terms oémuand future development within the study

area.

Qualitative data for the research was obtained ®ama of the ihterview guide approach”
(Kitchen and Tate, 2000 pg. 214)ualitative research is considered to be ‘softeaesh that is
concerned with how people make sense of thingsk@ al, 2004). Qualitative data is data that
reveals the ‘qualities’ of events, phenomena apeécts of the world under study, primarily through
verbal descriptions, which try to convey in worklle tharacteristics of the data (Clakeal,, 2004).
Qualitative research is more effective at dealinthwomplex human systems and emphasis the

importance of the social context (Clo&eal, 2004).

The interview is one of the most commonly used itatale techniques as it allows the researcher to
produce rich, varied data in the context of anrmial setting. Interviews range across structured,
semi-structured and unstructured formats and rangeéerms of questions and manner of
presentation (Kitchin and Tate, 2000; Clakeal, 2004).

Theinterview guide approachas limited structure, and the topics and issadsetcovered in the
interview are outlined at the beginning of the imtew. This type of interview is more
conversational, and wording and order of questicars be varied between respondents, this can
result in reduced comparability of data and requite interviewer to keep the conversation based
on specific topics. This enables the intervieweexplore specific areas and anticipated gaps in the
data can be closed (Kitchin and Tate, 2000).

For this research all interviews, with the excaptad one, were undertaken by means of face-to-
face meetings, which have the advantage of beinge rmpersonal and enable the interviewer to
gauge the respondents reactions to certain tofpiosigh body language (Kitchin and Tate, 2000).
One interview was a telephonic interview due toetioonstraints on the part of the respondent. A
telephonic interview, though less personal, dodsaiow the interviewer to gauge the respondents

reactions based on voice inflections (Kitchin ardel 2000).

Respondents were selected based on their expentléaige of the area, legislative issues, coastal
management and conservation planning. People wpikithese areas or who are directly involved

with these areas in terms of management and plgnnere also interviewed. Interviews were
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conducted to gain information that is not readigi&able and relates to the specialist knowledge of

respondents. People interviewed are listed in Take which details the reasons for consultation

with these specialists and municipal officials.

Table 3-5 Specialists and municipal officials interviewed

vell-

50

|

and

Municipality
Acting Municipal
Manager

the past year. Before that Mr Dredge was at the avia
Local Municipality and has a number of years exgare
working for local government. As acting municipaamnger
Mr Dredge is responsible for reviewing developm
applications for the Ndlambe Local Municipality. N
Dredge also has sound knowledge on developmersiats
in the Eastern Cape in general.

Name Position (Company) Reason for selecting respondent
Dr Carter Coastal & Environmenta| Dr Carter is experienced in EIAs in the EasterneCapd is
Services involved in a number of coastal related projecte hhs
Senior Consultant and | extensive experience with coastal management isaues
Director of the East Eastern Cape. Dr Carter was involved in the devetop of
London Office an Integrated Coastal Management Plan for the BEhith
was the first of its kind in the Eastern Cape.
Mr Sholto- Kwandwe Private Game| Mr Sholto-douglas was instrumental in the estabtisht of
douglas Reserve the Kwandwe Private Game Reserve, which is a v
Managing Director established game reserve in the Eastern Cape. WltoS
douglas has extensive knowledge about the gamestiyd
and its development in the Eastern Cape in general.
Mr Rowlston | Coastal & Environmental Mr Rowliston is experienced in the South African ava
Services sector and was closely involved with the developnoéthe
Director National Water Policy (1997), the National Watert 4
(1998) and the compilation of the National Wates®gce
Strategy (2005). Mr Rowlston was involved in the
determination of the costing for the implementatainthe
proposed Coastal Management Bill.
Mr Naidoo Tshani Consulting Mr Naidoo has been in the field of town planning fbe
Town Planner past seven years. Although based in East Londonehts
with a number of town planning and rezoning appiice
in the Ndlambe Local Municipality. Mr Naidoo als
provided background to spatial planning issuescimegal as
well as information on the requirements of SDFs.
Mr Fouché Ndlambe Local Mr Fouché has been with the Ndlambe Local Munidtpg
Municipality for 10 years as the environmental officer. Mr Faudb
Environmental Officer | responsible  for  environmental management
conservation and reviews development applicationshée
area to assess potential environmental impacts.
Mr Dredge Ndlambe Local Mr Dredge has been with Ndlambe Local Municipafiby

ent
Ar

Mr Govender

Department of Econom
Development and

cMr Govender has been in environmental field foresal
years and has been at DEDEA for 11 months. Mr Gabey

Environmental Affairs responsibilities include compliance and enforcement
(DEDEA), Cacadu Environmental Impact Management, Environmental
Region Education and Coastal Zone Management.
Regional Environmental
Manager
Mr May Ngqushwa Local Mr May has been with the municipality for one yead is

Municipality responsible for the promotion of tourism, agricrgtiand
LED Officer SMME development.
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Name Position (Company) Reason for selecting respondent
Mr Colman Private Consultant Mr Colman previoushoriwed for the Department of
Agriculture, Ciskei Government and was responsiioie
Forestry, Nature Conservation, Land Administratiand
was instrumental in the development of the Cisketuke
Conservation Act 1987. Mr Colman now consults omd.a
affairs, agricultural, conservation, and forestewelopment
planning and serves as the chairperson of the iBaS&pe
Township Board. Mr Colman has integral knowledgeudl
the history, planning and management of the for@iskei
homeland area and his insight is significant f@s tesearch
Mr Griffiths Wildlife and Mr Griffiths has been at WESSA for four years asd i
Environment Society of | responsible  for reviewing/commenting on  various
South Africa, Eastern environmental documents such as EIAs, SDFs, waste
Cape management issues, biodiversity conservation wanl |a
Conservation Officer environmental education, particularly in terms lué toasta
environment. Mr Griffiths is also the programmeistssit
for Blue Flag in the Eastern Cape.
Mr Ngqushwa Local Mr Ntlokonkulu has been with the municipality fdnrée
Ntlokonkulu Municipality months. Mr Ntlokonkulu’s responsibilities includend
Estates and Housing administration issues, zoning and sub-division igpfibns,
Officer facilitation of low-cost housing development ande th
evaluation of properties.
Mr Silther M.E.H. Silther & Son | Mr Silther is a qualified land surveyor and has kedrin
Land Surveyor the planning field within the Eastern Cape for salvgears.
He has extensive expertise in working in the Ndlarbcal
Municipality.
Mr Haschick Eastern Cape Mr Haschick has been at ECDC for four years and is
Development Corperationresponsible for Aquaculture, Fisheries and Envirental
(ECDC) Management in the Eastern Cape. ECDC is resporigible
Sector Specialist - promoting the Eastern Cape, by means of identifying
Aquaculture, Fisheries & appropriate investment opportunities and suppornting
Environmental development opportunities that will have a positingact
Management (Investmenton the province.
and Trade Promotion)
Dr Avis Coastal & Environmental Dr Avis has been involved in a number of EIAs arasiB
Services Environmental Assessments in the Eastern Cape ard h
Managing Director extensive knowledge about the coastal environment.
Furthermore Dr Avis was involved in the developmefian
Integrated Coastal Management Plan for the BCMchwhi
was the first of its kind in the Eastern Cape.
Ms Mapukata | Department of EconomicMs Mapukata is responsible for compliance and

Development and
Environmental Affairs
(DEDEA), Amathole
Region

Regional Environmental
Manager

enforcement issues and Environmental Impact Manage
in the Amathole Region.

Mr Stewart

SRK Consulting
Senior Environmental
Scientist

Mr Stewart is currently involved in the developmeitthe
Environmental Management Framework for the coasnfi
Cannon Rocks to Kei River, which includes the Ndian

and Ngqushwa local municipalities.

m
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3.7 ANALYSIS

Analysis was based on a comparison of the reselwden the three data sets (1940, 1973 and
2004), as shown in Figure 3-3 and specifically fmxlion changes in land cover and land use
features. Change over time per local municipaliaswessessed and the results of change were then

compared between the two local municipalities (Feggr3).

Ndlambe LM 1940 Ngqushwa LM 1940

1 1
1 1
1 1
I I
I 1
1 1
Ndlambe LM 97& >4—>< 1 Nggushwa LM 1973
1 1
1 1
1 1
1 1
1 1

Ndlambe LM 2004 H

Ngqushwa LM 2004

J N

- = - —» Time series comparison of the same site at thnee ititervals
<+— Qverall comparison between sites at the same tariegh

Figure 3-3 Matrix showing site and time comparison

This research aims to assess land use change basgelvelopment and transformation of land
cover. For this, land cover classes have been gubugo four primary land cover classes, as
depicted in Figure 3-4. This grouping allows forrtifier assessment to determine what
transformation occurred within the municipalitiesnalysis was undertaken by means of GIS
processes and procedures. Data layers per resatgchere unioned using ArcView 9.2, whereby
the layers are ‘overlayed’ and the resulting lag@ntains a composite of all input layers and has
unique areas for each date (Korte, 2001). The ewidayers were first cleaned in ArcView 3.2 (as
above), then polygons smaller than 1 000 metrearsquere “dissolved” according to the largest
adjacent polygon using the Dissolve Adjacent Patgg¢l.8a) extension in ArcView 3.2. This
procedure was adopted to remove sliver polygonsvibee generated through the union process as
a result of differences in data capture at theethdates. The unioned data was then used to

determine where and when change occurred withi®4hgear period.
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Land Cover

(1) Natural Land Transformed Land
Includes / l
Thicket
Grassland
Wetlands (2) Formal Development (3) Informal Development (4) Altered Land
Estuaries
Floodplains Includes Includes Includes
Water bodies Residential — Low density  Informal Township Disturbed Land
Littoral Active Zone Residential — High density Rural Cluster Areas Cultivated Land
Formal Township Recreational Land

Non-residential Areas

Figure 3-4. Land cover classification grouping based on a mlisbn between natural and

transformed areas

Areas of change were identified by means of pasdsification change detection, which is done by
means of an assessment of change between two (e) mdependentlglassifiedproductswhere
areas of change are determined through direct casopaof the classified data (Thompsetnal,
2001). This method removes any limitations that oy have associated with the ‘normalisation’
of multi-date imagery, as is the case for thisaed® (Thompsoet al, 2001). The limitation of this
method is that its accuracy is dependent on theracg of the input data, as erroneously captured

data will result in false areas of change (Thompetaad., 2001).

It was anticipated that there would be two primargas of change, namely inter-class conversions
and intra-class transformations (Thompsetnal, 2001). Inter-classonversionsare from one
primary classification to another, such as nattoaransformed (refer to Figure 3-4), for example
grassland to residential (low density). Intra-classmsformationsare transformations within a
primary classification such as cultivated to dibad (refer to Figure 3-4), whereby the primary

classification remains the same.

Table 3-6 provides a matrix of possible changesaritkely changes that may occur between the
four primary classification classes outlined irsteection. This ‘matrix’ can also be used to idgnti
areas of errors in classification of input datae Tikelihood of a given change is estimated asliigh
possible, possible and not possible in the malrialso allows for the elimination of some changes

that are virtually impossible, such as the coneersf formally developed areas to natural land
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(based on Thompsaat al, 2001). This matrix was used in this researchetify data capture and
determine if any unlikely changes have been shomh therefore erroneously captured for the

research.

Table 3-6 Matrix of change showing possibility of the charfgetween primary land cover classes

Transformed
Informal
Development

(B) —» Natural Land | Formal Altered Land

Development
A | P

Natural
Land

Formal
Developmen

Informal
Developmen

Transformed

No change in cover type Highly possible | True
Change from natural land cover to a transformeeictype Highly possible True
Change from a transformed cover to natural laveic Not possible False
Change from a transformed cover to natural laveic Possible True
Change from one transformed to another transforcoedr type | Highly possible | True
Change from one transformed to another transforcnedr type | Possible True
Change from one transformed to another transfdrcoger type | Not possible False

(Source: Adapted from Thompsenal, 2001)
3.8 ASSESSMENT

The factors that drive development and land usegshan the coastal zone will be assessed against
the DPSIR framework. The DPSIR model highlights twman components of the system and
integrates socio-economics with environmental olzg@mns. It provides a general overview of the
nature of large-scale ‘drivers’ that affect thetestaf an environment, takes cognisance of the need
to address impacts that result from change, angesers a tool to manage changes based on social
and environmental impacts (Christiahal, 2005). The constituents of the DPSIR framewonkeha
been adapted as detailed in Figure 3-5 to assesdrivers’ of development and land use change in

the coastal zone of the Ndlambe and Ngqushwa loealicipalities. The term ‘driver’ for this
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research means a factor that either promotes detsrdevelopment and land use change within the

research site.

- D

Drivers
Underlying factors that
influence development

and land use change

- R

Pressure
Development and land us
change related process th
directly result in changesii

the natural environment

at

>

. /

- D

Response
Mitigation measures/
changes in legislation to
address the effects

N/

N

of change f
- /

N

Effects/impacts of
change of state

\ Land
o

Indicators that show the
current state of the
environment in terms
of development and

\

State

use change

/

/

Figure 3-5: Details of the adapted DPSIR framework for thiseesh
(Source: Adapted from Christiat al, 2005; DEAT, 1999; Jesinghaus, 1999; SEACAM antRCS

ND)

3.9 SUMMARY

This chapter outlines the steps taken in condudtig) research, which have led to the results

detailed in Chapter 4. It has justified why thesi@gh sites were selected, how the coastal zone was

determined and details the land cover classificatigstem used during the data capture phase. It

also provides an overview of how the data was cagftanalysed and assessed.
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CHAPTER 4: RESULTS

4.1 INTRODUCTION

This chapter presents the main finding of the G&arch and provides a description thereof. The
two local municipalities are presented separatech section provides a general overview of the
land cover at the three time intervals, specifiedlacover changes according to the groupings

outlined in Section 3.6, and are then discussed.

4.2 NDLAMBE LOCAL MUNICIPALITY

Figures 4-1 to 4-3 depict the land cover in theaxde Local Municipality for the periods 1940,

1973 and 2004. The distributions of land coversgaghroughout the research site of the Ndlambe
Local Municipality are depicted. Results of thee@sh indicate that the region was dominated by
thicket vegetation cover over the period 1940, 1@r@ 2004. Grassland vegetation is also

dominant over this period, with evidence of disadtand cultivated lands.
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2 EestLonden Ndlambe Local Municipality

Port Elizabeth A

Land Cover Classes
Cultivated fields
Disturbed

Estuaries

Floodplain

:| Residential - low density
|| Residential - high density
- Formal township
:| Grassland

:| Littoral active zone

Non-residential areas

Recreational land
Thicket

Water bodies
Wetlands

Figure 4-1 Land cover of Ndlambe Local Municipality in 1940
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East London

Ndlambe

Land Cover Classes

Cultivated fields
Disturbed
Estuaries
Floodplain
|| Residential - low densit
|| Residential - high densi
- Formal township
:l Grassland
:l Littoral active zone
:l Non-residential areas
Recreational land
Thicket
Water bodies
Wetlands

Figure 4-2 Land cover of Ndlambe Local Municipality in 1973
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East London

A Ndlambe Local Municipality

Land Cover Classes

Cultivated fields

Disturbed

Estuaries

Floodplain
:l Residential - low density
:I Residential - high density|
- Formal township
:l Grassland
:l Informal township
:l Littoral active zone
:l Non-residential areas

Recreational land

Rural clusters
Thicket
Water bodies
Wetlands

Figure 4-3 Land cover of Ndlambe Local Municipality in 2004
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Table 4-1 provides a breakdown of the overall extdnthe different land cover classes for the

Ndlambe Local Municipality for all three time ped® (1940, 1973 and 2004). Of significance is the
emergence of two new land cover classes, informahship and rural cluster, between 1973 and
2004. This table also shows the percentage incr@adecrease of each land class relative to itself
between time periods (1940 to 1973 and 1973 to 280d provides the overall relative change in

land cover class between 1940 and 2004.
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Table 4-1 Area and percentage area of each land coverwidiss the Ndlambe Local Municipality

1940 1973 2004
Overall

Percentage Percentage Percentage| Change (%) | Change (%) | Change (%)

Land Cover Class | Area (km?) (%) Area (km?) (%) Area (km?) (%) 1940 - 1973 | 1973 - 2004 | 1940 - 2004

1 | Thicket 143205.9 46.42 142267.3 46.38 141386.3 45.87 -0.66 -0.62 -1.27

2 | Grassland 68771.04 22.29 46611.57 15.20 44723.5 14.51 -32.22 -4.05 -34.97

3 | Water bodies 606.656/1 0.20 784.185¢ 0.26 1049 0.34 29.26 33.77 72.92

4 | Estuaries 9206.37P 2.98 9161.741 2.99 9371.517 3.04 -0.48 2.29 1.79

5 | Wetlands 552.9653 0.18 564.42372 0.18 492.9513 0.16 2.07 -12.66 -10.85

6 | Floodplain 6982.51% 2.26 5462.373 1.78 5705.32 1.85 -21.77 4.45 -18.29

7 | Littoral active zone 20947.25 6.79 20795.3 6.78 20524.99 6.66 -0.73 -1.30 -2.02

8 | Disturbed 22320.58 7.23 38801.61 12.65 35491.92 11.51 73.84 -8.53 59.01

9 | Cultivated fields 29161.1 9.45 30457.38 9.93 27716.87 8.99 4.45 -9.00 -4.95
Residential - high

10 | density 1094.975 0.35 4039.935 1.32 7451.254 2.42 268.95 84.44 580.50
Residential - low

11 | density 1305.401 0.42 3291.24 1.07 5471.84 1.78 152.12 66.25 319.17

12 | Formal township 1531.59 0.50 1531.59 0.50 3880.434 1.26 0.00 153.36 153.36

13 | Informal township 0 0.00 0 0.00 1069.019 0.35 NEW NEW

14 | Rural clusters @ 0.00 0 0.00 11.36337 0.00 NEW NEW
Non-residential

15| areas 2112.082 0.68 2224.493 0.73 2931.523 0.95 5.32 31.78 38.80

16 | Recreational land 728.6612 0.24 761.8337 0.25 968.9797 0.31 4.55 27.19 32.98
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The area (as a percentage) of the different landrocddasses and change over the three time epochs
is shown in Figures 4-5 and 4-6. Figure 4-4 reprissthe total area of each land cover class per
time interval for the Ndlambe Local Municipality.igbdre 4-4 shows that the Ndlambe Local
Municipality is dominated by natural thicket at gtee time intervals (approximately 46% in 1940,
1973 and 2004), followed by natural grassland (2894940 and 15% in 1973 and 2004) and
disturbed areas (7% in 1940, 13% in 1973 and 12200#). All other land cover classes make up
less than 10% of the total area of the local mypaidy at all time intervals. Significantly, it sivs

that formally developed areas, formal residentiaitli high and low density) and formal township
areas comprise a small percentage of the overdll @frthe local municipality, although these areas

are demonstrating the greatest extent of change,césarly seen in Figure 4-5.
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Figure 4-4: Percentage area of land cover for the NdlambealLdcinicipality over the years 1940,
1973 and 2004

Figure 4-5 shows that formal residential (high digh€lass increased by 267% for the period 1940
to 1973 and by a further 84% for the period 19720094. For the same time intervals, formal
residential (low density) increased by 152% and 668épectively. While formal township areas
experienced no change between 1940 and 1973 tlesa@amincrease of 153% between 1973 and

2004. Non-residential areas and recreational ldoodls make up small percentages of the overall
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area of the local municipality. Between 1940 and3LBoth experienced very little increase (5%),
as can be see in Figure 4-5, however between 18¥2@04 both experienced significant growth
(32% and 27% respectively)
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Thicket
Grassland
Disturbed
Cultivated fields
Residential - high
density
Residential - low
density
Formal township
Informal township
Rural clusters
Non-residential
areas
Recreational land
Water bodies
Estuaries
Wetlands
Floodplain
Littoral active zone

Land Cover Classes

Figure 4-5 Percentage change per land cover class for thebe Local Municipality. Negative

values indicate a reduction in the area extermd lcover classes

Based on land cover groupings, as outlined in 8e@i7, Figure 3-4 and the potential for change
as discussed in Section 3.7 (Table 3-6), the mafrihanges in the Ndlambe Local Municipality

was derived (Table 4-2). Percentages in brackelisdte percentage of primary land cover class
(A) converted during indicated time period to prigndand cover class (B), which result in the

overall net change per land cover class as indicatd-igure 4-6. From this it can be determined
that the greatest changes in land cover classesredcin terms of natural land being converted to
transformed land cover classes (indicated in ddue tn the matrix), and altered land being

transformed to other transformed land cover claggsedicated in light blue in the matrix).

Transformation from altered land to natural landlgo evident (indicated in green in the matrix).
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Table 4-2 Ndlambe Local Municipality matrix of land covenange

Transformed
(B) —» Natural Land Formal Informal Altered Land
A) l Development Development
Natural
Land
Formal
Developmen

Informal
Developmen

Transformed

Altered Land 1940-1973 (4.0%)

1973-2004 (8.5%) | 1973-2004 (1.2%)

No change in cover type Highly possible | True
Change from natural land cover to a transformeaictype Highly possible| True
Change from a transformed cover to natural lanetic Not possible False
Change from a transformed cover to natural lanetic Possible True
Change from one transformed to another transforcogdr type | Highly possiblg True
Change from one transformed to another transforcogdr type | Possible True

Change from one transformed to another transforroeer type | Not possible | False

Figure 4-6 shows the proportion of change in eawtmgry land cover class over the three time
epoches. The results show that formal developmathinmthe Ndlambe Local Municipality has
increased at the greatest rate, between 1940 afl [983% and by another 78% between 1973
and 2004. Thus over the period, an overall incredsg27% was observed. Altered lands have
changed at a much lower rate and have experieratbditcreases and decreases in area. Between
1940 and 1973 there is an increase of 34%, bueé tisean 8% decrease between 1973 and 2004,
resulting in an overall increase between 1940 & 2f only 23%. Informal development does
not show any change over time, as it only emergdaiden 1973 and 2004. Change in natural land
has been relatively low, with a decrease of 10%véeh 1940 and 1973 and a further 1% between

1973 and 2004, resulting in an overall decreasaiaral land of 11% between 1940 and 2004.
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Figure 4-6. Percentage change in primary land cover classes

4.2.1 FORMAL DEVELOPMENT

Figure 4-7 shows the progression of formal developmvithin the Ndlambe Local Municipality at
the three time intervals (1940, 1973 and 2004)h&\igh formal development makes up a small
percentage of the overall land cover of the Ndlambeal Municipality (2% in 1940, 4% in 1973
and 6% in 2004), the rate of change is significdnotjbling between 1940 and 1973 and increasing
by a further 50% between 1973 and 2004. This figsinews that formal development has
concentrated near estuary mouths and includesadstal towns of Cannon Rocks, Boknesstrand,
Bushmans River Mouth, Kenton-on-Sea, Port Alfred Kieinemonde (referred to in Section 3.2).
Figure 4-8 to Figure 4-11 provide detailed mapghef four nodes and show when development

occurred and what land cover classes have beesfdrared.
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Figure 4-7. Formal development at three time intervals (1943 and 2004) within Ndlambe Local Municipality
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Figure 4-8 shows Node 1, the Cannon Rocks/Bokragst@rea. The Cannon Rocks site developed
by 1973 and was dominated by thicket vegetatioorpio development. The Boknesstrand side
developed later, by 2004, and prior to this tramsfgion vegetation was dominated by disturbed

areas and thicket vegetation.
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Figure 4-8 Historical land cover and change in developmenttie Boknesstrand and Cannon

Rocks area (Node 1)
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Figure 4-9 shows Node 2, the Bushmans River Mauith Kenton-on-Sea area. It shows that
development started on the banks of the Bushmares Estuary and has progressed both upstream
of the mouth along the estuary and outward ovee.tiMajor development of this area occurred
between 1973 and 2004, with formally developed sat@zing only 30% of their 2004 extent in

1973. Prior to development in this area, vegetatiaa dominated by disturbed areas and cultivated

fields.
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Figure 4-9 Historical land cover and change in formal depetent for the Bushmans River Mouth

and Kenton-on-Sea area (Node 2)
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Figure 4-10 shows Node 3, the Port Alfred areah@\igh this area was relatively well developed in
1940, there has been a steady increase in deveipmthis node, with a 23% increase in formal
development between 1940 and 1973 and 28% betw@& dnd 2004. As with the Bushmans
River Mouth and Kenton-on-Sea node, formal develppimin the Port Alfred area has a clear
association with the Kowie River Estuary. Developtrigas largely occurred on previously altered
land, although between 1973 and 2004 some are#scket and floodplain have been lost as a

result of formal development at this node.

e __p/’\_/
Grahamstown

= Bathurst

4 /
Estuaries
Formal development in 1940
K Formal development in 1973
//;/// . // Formal development in 2004
/' // // Cultivated fields
- x
- / // // FN Disturbed
5 Floodplain
. /_// Grassland
b N I icket
SRS 05500 .
00‘:‘:.:‘:.’ g Port Alfred Formal development relative to
e tatad! - 2004 extent
SRS 7540 9%
S5 1973 72%
ety -
LKL, 2004 100%
S8
A
.’

e Kilometers
0 05 1 2

Figure 4-1Q Historical land cover and change in developmenttie Port Alfred Area (Node 3)
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The historical land cover in the Kleinemonde afdade 4) is shown in Figure 4-11. Prior to 1940
there was no formal development. Between 1940 &1@ formal development increased by 32%
relative to the 2004 development extent. Develognmerhis area has resulted in a decrease in

thicket and grassland areas.
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Figure 4-11 Historical land cover and change in developmenttie Kleinemonde area (Node 4)
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4.2.2 INFORMAL DEVELOPMENT

The informal developments in the Ndlambe Local Mipality have only developed near the Port
Alfred and Kenton/Bushmans River areas (Figure ¥-12is important to note that informal
development occurs within areas that have expeztbimgh level of formal development growth
(refer to Figure 4-7). Figure 4-12 shows that infat developments only established between 1973
and 2004. This figure also shows that prior to e¢h@gormal developments the area of the Port

Alfred site was natural land while in the KentongBmans River site land was already disturbed by
1973.
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Figure 4-12 Informal development in Ndlambe Local Municipwglit
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4.2.3 ALTERED LAND

Altered lands have a decrease in area (negativegehas land cover is being converted to other
uses, most likely formal and informal developméigure 4-13 shows the extent of altered land for
1940, 1973 and 2004, and areas that were alterE@4id and 1973 but have since been transformed
into an alternative land use. This figure shows tha highest level of change, in terms of increase
and decreases in altered land, is occurring inPiie Alfred and Kenton/Bushmans River Mouth
areas. Figure 4-14 and Figure 4-15 show these araasre detail and show the extent of altered
lands in 2004 and what land cover was there podransformation. Secondly, these figures show

areas that were previously altered (in 1940 an@)L8iid what they have changed to in 2004.
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Figure 4-13 Altered land in the Ndlambe Local Municipality
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Figure 4-14 focuses on the Kenton/Bushmans RiveutNa@rea. It shows that there have been
changes in altered lands; these changes can hedétachanges in other land cover classes. The

overall effect is an increase in altered land d%2between 1940 and 1973 and by a further 12%

between 1973 and 2004.
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Figure 4-15 focuses on the Port Alfred area antilates that changes in altered areas are varied.
In general, the Port Alfred area has experienced1® overall decrease in altered land, between
1940 and 1973 and between 1973 and 2004 a 57%ase&re
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Figure 4-15 Historical land cover and change in altered fomdhe Port Alfred area
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4.3 NGQUSHWA LOCAL MUNICIPALITY

The land cover in the Ngqushwa Local Municipality the three time periods of 1940, 1973 and
2004 is depicted in Figures 4-16 to 4-18. They shbe distribution of land cover classes
throughout the research site of Ngqushwa. Theseefigshow that this research site is largely

dominated by grassland, thicket and disturbed fandll three time periods.
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Figure 4-16 Land cover of Ngqushwa Local Municipality in 1940
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Figure 4-17 Land cover of Ngqushwa Local Municipality in 1973
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Figure 4-18 Land cover of Ngqushwa Local Municipality in 2004
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Table 4-3 provides a breakdown of the overall extdnthe different land cover classes for the

Ngqushwa Local Municipality for all three time pmits (1940, 1973 and 2004). It shows the area
(m?) of each land cover class and its proportion eftital area of the site. This table also depicts
the proportional increase or decrease of eachd&asd relative to itself between time periods (1940

to 1973 and 1973 to 2004) and provides the oveeddtive change in land cover class between

1940 and 2004.
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Table 4-3 Area and percentage area of each land coverwidlsis the Ngqushwa Local Municipality

1940

1973

2004

Overall
Percentage Percentage Percentage| Change (%) | Change (%) | Change (%)
Land Cover Class | Area (km? (%) Area (km%) (%) Area (km?) (%) 1940 - 1973 | 1973 -2004 | 1940 - 2004
1 | Thicket 41763.57 25.61 55775.7¢ 34.19 62653.57 38.41 33.55 12.33 50.02
2 | Grassland 49240.49 30.20 25770.36 15.80 18291.52 11.21 -47.66 -29.02 -62.85
3 | Disturbed 23838.34 14.62 32476.56 19.91 37486.36 22.98 36.24 15.43 57.25
4 | Water bodies 128.2905 0.08 226.6647 0.14 111.289 0.07 76.68 -50.90 -13.25
5 | Estuaries 6410.03p 3.93 5802.795 3.56 5818.682 3.57 -9.47 0.27 -9.23
6 | Wetlands 404.4652 0.25 217.485 0.13 215.2141 0.13 -46.23 -1.04 -46.79
7 | Floodplain 3361.84 2.06 6212.968 3.81 4845.661 2.97 84.81 -22.01 44.14
Littoral active
8 | zone 11808.11 7.24 11668.89 7.15 11515.86 7.06 -1.18 -1.31 -2.47
9 | Cultivated fields 23426.86 14.37 20938.7¢ 12.84 15490.94 9.50 -10.62 -26.02 -33.88
Residential - high
10 | density 0 0.00 0 0.00 0 0.00
Residential - low
11 | density 2418.024 1.48 3776.085 2.32 4642.326 2.85 56.16 22.94 91.99
12 | Formal township 0 0.00 0 0.00 0 0.00
Informal
13| township 0 0.00 0 0.00 0 0.00
14 | Rural clusters 247.251 0.15 247.2184 0.15 1208.943 0.74 389.02 389.02
Non-residential
15| areas 0 0.00 0 0.00 150.7682 0.09
16 | Recreational lang D 0.00 0 0.00 684.3647 0.42
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The area (as a percentage) of the different landrocddasses and change over the three time epochs
is shown in Figure 4-19 and Figure 4-20. As deplicte Figure 4-19, the Ngqushwa Local
Municipality is dominated by natural thicket (26% 1940, 34% in 1973 and 38% in 2004) and
natural grassland (30% in 1940, 16% in 1973 and k12©04) at all three time intervals. This is
followed by disturbed areas (15% in 1940, 20% i73l@nd 23% in 2004) and cultivated areas
(14% in 1940, 13% in 1973 and 10% in 2004), withodher land cover classes comprising less
than 10% of the total area of the local municiyadt all time intervals. Thicket coverage has
gradually increased over time, and based on Figtk6, Figure 4-17 and Figure 4-18 it is evident

that this increase in coverage occurred in theaestel areas.
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Figure 4-19: Percentage area of land cover per year for theudlggalocal Municipality

There is a noted increase in disturbed areas dedraase in cultivated areas (Figure 4-19) between
1940 and 2004. Disturbed areas increased by 36%ebat1940 and 1973 (Figure 4-20) and by a

further 15% between 1973 and 2004. During the same cultivated areas decreased by 23% and
26% respectively (Figure 4-20).

Figure 4-19 and Table 4-3 show that the NgqushwaalLMunicipality does not have any formal
residential (high density), formal township or infal township areas. Formal development only

occurs in terms of formal residential (low densityhich makes up less than 3% at all three time
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intervals, while informal development occurs in tbem of rural cluster areas, which make up less
than 1% of the total area for the local municipyaéit all three time intervals. Of significance hst
both these land classes have experienced signifggawth between 1940 and 2004. Figure 4-20
shows that formal residential (low density) areaseased by 56% between 1940 and 1973 and a
further 23% between 1973 and 2004. Rural clusteasaexperienced growth later, between 1973
and 2004 (389%).
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Figure 4-2Q Percentage change per land cover class for tl@dthgva Local Municipality

A significant increase in thicket coverage (50%3 baen noted, while at the same time grassland
areas have decreased (63%). This change is defnctgdure 4-21, it shows that thicket coverage
has increased around the estuaries. An increabécket coverage of 16% between 1940 and 1973
and 6% between 1973 and 2004 is noted.
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Based on land cover groupings, as outlined in 8@&i7 (Figure 3-4), and the potential for change
as discussed in Section 3.6 (Table 3-5), the mafrohange in the Ngqushwa Local Municipality
indicated that the greatest changes in land coseuran terms of natural land being converted to
transformed land cover classes (indicated in dar& i the matrix) (Table 4-4). Values in brackets
indicate percentage of primary land cover class ¢dyverted during indicated time period to
primary land cover class (B), which result in tivemll net change per land cover class as indicated
in Figure 4-22. This matrix shows that natural lamdeing converted to transformed land cover
classes (indicated in dark blue in the matrix)er@t land is being transformed to natural land
(indicated in green in the matrix) and altered lantheing transformed to other transformed land

cover classes (indicated in light blue in the nxatri

Table 4-4 Ngqushwa Local Municipality matrix of land coverange

Transformed
(B) —» Natural Land Formal Informal Altered Land
A) l Development Development

Natural
Land

Formal

Transformed

Altered Land 1940-1973 (5%)

No change in cover type Highly possible | True
Change from natural land cover to a transformeeictype Highly possible| True
Change from a transformed cover to natural lanetic Not possible False
Change from a transformed cover to natural lanetic Possible True
Change from one transformed to another transforcogdr type | Highly possiblg True
Change from one transformed to another transforcogdr type | Possible True

Change from one transformed to another transforroeer type | Not possible | False

The transformed land cover classes (Formal Devedmpmnformal Development and Altered
Land) are considered to determine where these foranations have taken place within the
Ndlambe Local Municipality. Figure 4-22 shows thergentage change of each primary land cover

class. Informal development increased significabéyween 1973 and 2004 (389%), but between
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1940 and 1973 there was no change in this landradass. Formal development increased by 56%
between 1940 and 1973 and by another 27% betweéB 48d 2004, resulting in an overall

increase of 98% between 1940 and 2004. Alteredslahdw very little change. Between 1940 and
1973 they increase by 13%, with a further increzsenly 1% between 1973 and 2004, resulting in
an overall increase between 1940 and 2004 of 148eshdwn in Figure 4-19 and Figure 4-20,

cultivated fields and disturbed lands may offsetheather, resulting in a low overall change in this
primary land cover class. Change in natural larglbeen relatively low, showing a decrease over
time. Between 1940 and 1973 there was a decrea®# ahd a further 2% between 1973 and 2004,

resulting in an overall decrease in natural lan8%fbetween 1940 and 2004.
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Figure 4-22 Percentage change in primary land cover classt®iNgqushwa Local Municipality

4.3.1 FORMAL DEVELOPMENT

Figure 4-23 depicts formal development within thggNshwa Local Municipality at the three time

intervals (1940, 1973 and 2004). Formal developnoemistitutes a small percentage of the land
cover of the Ndlambe Local Municipality (1.5% in4l® 2% in 1973 and 3% in 2004), and change
occurs at a relatively low rate. This figure shdasnal development associated with the estuaries

of Fish River, Mpekweni and Bira, with the only abte development being Hamburg.
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Figure 4-23 Formal development in the Ngqushwa Local Munitipa
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Figure 4-24 shows the Hamburg area. The Hambuiay \aes largely developed by 1973 (86% of
its 2004 extent) and was dominated by cultivated &nd grassland prior to development.

Legend
- Estuaries

Formal Development 1940
><>< Formal Development 1973
&
"/, Formal Development 2004
Cultivated fields

Disturbed

Grassland

Bl ricket

Formal development relative to
Mtana Estuary’J 2004 extent
P e Kilometers 15 2oitevaoped

1973 86% developed
0 05 1 2
2004 100% developed

Figure 4-24 Historical land cover and change in developmentlie Hamburg area
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4.3.2 INFORMAL DEVELOPMENT

Informal development in the Ngqushwa Local Munitityais limited to the middle reaches of the
Keiskamma Estuary (Figure 4-25); this area develgqpanarily between 1973 and 2004. Prior to
the development of these informal areas, the lavdrcwas primarily grassland and cultivated land.
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Figure 4-25 Informal development in the Ngqushwa Local Mupadity
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4.3.3 ALTERED LAND

Altered lands can have a decrease in area (negaltmege) as land cover is being converted to
other land cover types, such as formal developniegire 4-26 shows the extent of altered land for
1940, 1973 and 2004. This figure also shows areatsviere altered in 1940 and 1973 but have
since been transformed to a different land covasclIt is important to note that within this local

municipality there has been a notable ‘shift’ bedweultivated lands and disturbed lands, which
both fall within this category, resulting in a lawerall change for this land cover category of 23%
between 1940 and 2004.

Figure 4-26 shows that the highest level of chaimgaltered land is in close proximity to the
estuaries of Mpekweni, Mtati and Mgwalana and tiva Bnd Gqutywa estuaries. Figure 4-27 and
Figure 4-28 depict these areas in more detail bustrate the extent of altered lands in 2004, and
what land cover was there prior to transformati®acondly, these figures show areas that were
previously altered (in 1940 and 1973) and what tieye changed to in 2004.
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Figure 4-27 depicts the altered lands in the wugirof the Mpekweni/MtatiiMgwalana area.
Between 1940 and 1973 altered land increased by &adoby a futher 10% between 1973 and

2004. Within this area there was limited transfaiioraof altered land to other land cover classes.
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Figure 4-27 Historical land cover and change in altered llomdhe Mpekweni/Mtati/Mgwalana

estuaries area
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Figure 4-28 focuses on the Bira/Gqutywa estuaniea.aNithin this area altered land increased by
64% between 1940 and 1973 and by a further 34%deet\v973 and 2004. There has been some

‘recovery’ of altered lands in this area to thicked grassland.
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Figure 4-28 Historical land cover and change in altered lemmdhe Bira/Gqutywa estuaries area

4.4 INTERVIEW RESULTS

As outlined in Section 3.6, 16 specialists, cormi and municipal officials were interviewed for
this research (Appendix D details the topics disedsand the minutes of the interviews). The

following main points were raised.

One hundred percent of respondents agreed thahaine driver of coastal development relates to
the attractiveness of the coastal environment, lwhias led to an increased demand for homes,
holiday homes and recreational facilities in thastal zone (Avigers comm.2008; Carteppers
comm, 2008; Colmarpers comm.2008; Dredgepers comm.2008; Fouchéers comm.2008;
Griffiths pers comm.2008; Govendepers comm.2008; Haschickpers comm.2008; Maypers
comm, 2008; Mapukatgers comm.2008; Naidoopers comm). 2008;Ntlokonkulupers comm.
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2008; Rowilstorpers comm.2008; Silthempers comm.2008; Sholto-douglagers comm.2008;
Stewartpers comm.2008). Development has shifted to the EasterneGagely as a result of
‘over-development’ in KwaZulu-Natal and the Westé&lape, as there is now very little land
available for development in those regions. Devalent has shifted away from the Western Cape;

it is very difficult to get developments approvedhis region (Griffithgoers comm.2008).

According to 13% of respondents, the Eastern Capstds becoming increasingly attractive due to
the fact that land is available and prices arerdéffble compared to other areas in the country.
Property prices are seen to have ‘lagged’ behihdrategions, making the area appealing to people
investing in land and development (Griffitiiers comm. 2008; Haschickpers comm. 2008).
Furthermore this section of coastline offers faadle weather conditions, affordability as a tourist
destination and proximity to a metropolitan areaiffihs pers comn2008; Stltherpers comm).
2008). Development along the coast is largely aasamt with estuaries as these areas generally
provide the best opportunity for development imtermof accessibility and availability of flat land
(Naidoo pers comm.2008). Another key reason for development amdl lase change in this
region, according to 6% of respondents, is the &aconomic certainty in terms of agriculture that
has led to farmers opting for development or sglland for development (Sholto-douglasrs
comm, 2008).

Thirteen percent of respondents raised concerrn® &lse evident development boom along the
Eastern Cape coastline, the main concern beingiftlitvelopment is not controlled effectively
there is a high risk that ribbon development widtor along the coast (Dredgers comm.2008;
Naidoo pers comm.2008). Other concerns relate to the permanensfwemation of the natural
environment and negative impacts of developmenthematural environment, such as additional
outfall (Dredge pers comm. 2008). Legislation needs to be appropriate tovesre ribbon
development occurring along the Eastern Cape aoas{Sholto-douglagpers comm. 2008).
Respondents noted that there has been a defiritensterms of development; ten years ago local
municipalities had investment policies to attraevelopment to the Eastern Cape, now developers

are paying more to get land for development inaife&a (Dredg@ers comm.2008).

Concern as to the sustainability of this coastabtimment based on its seasonality was expressed
by 13% of respondents, as the area is predomindmiliday type development. Normally
residential development of this magnitude wouldabsociated with industry of some sort (Carter
pers comm.2008; Dredgepers comm.2008). For example, in Port Alfred the new mallonly

considered to be sustainable in peak seasons (®pEtg comm.2008). However, an increasing
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resident population has been observed in this aeagols in the area are under pressure to
accommodate additional students, meaning that tkeme increasing younger resident population
(Fouché pers comm. 2008). Coastal development is considered by 6%respondents as
unsustainable as the financial streams are erfatimost of these coastal areas houses are closed
for the greater part of the year and thereforenategenerating income for the local economy, but

infrastructure and services still have to be maueteh (Dredggpers comm).2008).

A key problem in this region, raised by 25% of @spents, is the availability of potable water
(Colmanpers comm.2008; Fouchégers comm.2008; Dredggpers comm.2008; Govendepers
comm, 2008), and alternative water sources need toobedf The Port Alfred area is already a
registered drought area (Dredgers comm.2008). There is a proposed regional water supply
scheme that will draw water from the Gariep Danmstpply the area, but 19% of respondents
expressed concern about this scheme as it is bdlithvat the Gariep Dam is already over-
subscribed and this costly alternative may not ustasnable (Dredgeers comm.2008; Fouché
pers comm.2008; Haschickpers comm.2008). Although water is needed for the arearethe
concern by 6% of respondents that additional wsti@ply will create a mechanism for additional
development. This will generate additional problefos the local municipality as they will be

required to provide services to these areas (Drpdgecomm.2008).

Six percent of respondents believed that in prie¢ifpcal municipalities should be able to cope
with the additional development, as the rates lexpands with development and human capacity
can be increased (Dredgeers comm.2008). The problem is that there are insuffici&mds
allocated to upgrading existing infrastructure #@adk service provision. Local municipalities are
now required to look after much larger areas tmathée past and in many cases they have taken
over infrastructure that is old and in need of @agng; local municipalities do not have the
financial means to do this (Dredgers comm.2008). Before additional development is allowed,
bulk infrastructure needs to be improved. One ef phoblems is that developers say they will
contribute financially to the upgrade of infrastiwre but municipalities are strained financiallydan

money is often allocated elsewhere and services@rapgraded (Govendpers comm.2008).

If development continues to take place without régar service provision, 13% of respondents
believe this will have an adverse affect on tourisnthe area, as is the case in Durban with the
recent loss of Blue Flag beaches due to pollufidns in turn has caused tourism to shift north and

south of Durban, with Durban’s hotel occupancy gesignificantly lower than in previous years
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(Governdempers comm.2008; Griffithspers comm.2008), which shows the impact this has had on

tourism.

Seventy-five percent of respondents were of thaiopithat local municipalities lack the capacity
to deal with additional developmental pressureeinms of the provision of services (Avers
comm, 2008 Carterpers comm2008 Dredgepers comm2008 Fouchépers comm?2008 criffiths
pers comm2008 Govendempers comm.2008 Haschickpers comm.2008 Mapukatapers comm.
2008; Naidoopers comm.2008 Rowlstonpers comm.2008 Stltherpers comm.2008 Stewart
pers comm.2008). In many local municipalities environmertapacity is lacking, for example the
Ngqushwa Local Municipality does not have an enwinental officer due to lack of resources and

financial constraints (Magers comm.2008; Ntlokonkulyers comm.2008).

Nineteen percent of respondents feel that the Deeat of Economic Development and
Environmental Affairs (DEDEAY has low levels of efficiency in terms of reviewirlA
applications; as a result the EIA process is sedreta limiting factor to development as it can be
extremely lengthy and frustrating to developers] afso deters investors (Griffithgers comm).
2008; Fouchéers comm.2008, Govendepers comm.2008). This is because the DEDEA has a
lack of experienced staff (at present most of tiadf frave less than one year’s experience) and
inexperienced staff cannot review scoping and Eipliaations, which results in delays in terms of
reviewing applications and issuing a decision (@Golee pers comm. 2008). DEDEA gives
preference to infrastructure and housing projeptieqtions over leisure type developments such as

golfing estates (Govendpers comm.2008).

Of concern is the fact that EIA applications takdamg to get approval that developers get tired of
waiting and go ahead with the development withgoraval. The problem is that the consequences
of not following the process are not strict enowgid it is felt that DEDEA has enforcement
problems; there is no one following up on compleamdth authorisation conditions (Foucpeérs
comm, 2008). Futhermore, it is felt that DEDEA lackgrsficant capacity in terms of coastal
management (Griffithpers comm.2008); however, they are in the process of getijm a coastal
management team, which will include compliance enfibrcement officers (4 officers) (Govender

pers comm.2008).

An SDF is considered by 19% of respondents to geaa planning document, but the problem is

that council / the local municipality has the auttyoto make changes to it (Foucpérs comm.

1 DEDEA is the Eastern Cape provincial environmeatahority
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2008; Dredgepers comm.2008; Griffithspers comm.2008). This has been shown to happen in a
number of cases, particularly in the Ndlambe Lddahicipality, whereby the urban edge has been
moved on several occasions to accommodate new apawehts (Dredgepers comm. 2008;
Griffiths pers comm.2008). The moving of the urban edge is highlightg 48% of respondents as

a concern as it could, over time, result in ribl@velopment along the coast (as is the case in
KwaZulu-Natal) (Cartepers comm.2008; Dredgepers comm.2008; Fouchéers comm).2008;
Griffiths pers comm.2008; Haschiclpers comm).2008; Stewarpers comm).2008).

In the Nggushwa Local Municipality the issue ofdaswnership and the land reform process was
identified by 25% of respondents as the main Imgitfactor to development (Avisers comm.
2008; Colmampers comm.2008; Haschiclpers comm.2008; Sholto-douglagers comm).2008).
Land is currently held in trust and it is difficulb get land for development, which means that
investors find alternative sites for developmenagehickpers comm.2008). In addition, according
to 13% of respondents, there are a number of l&ohg along the coast and people do not want to
invest in infrastructure and services on this lasdhere is uncertainty as to the status of the lan

(May pers comm.2008; Ntlokonkulypers comm2008).

Another limiting factor in the Nggushwa Local Muipiality, according to 13% of respondents, is
that it has limited infrastructure and people prefego to areas that have good infrastructure and
service provision (Haschigiers comm.2008; Ntlokonkulypers comm2008). If Ngqushwa Local
Municipality can improve infrastructure and sergicéhe area will be more appealing to tourists.
The number of applications for sub-division in tHamburg area shows that there is a growing
demand for residential accommodation in the aredokNnkulu pers comm2008). There is a
proposedArts Colony Projecin the Hamburg area. The project will create invebaccess to the
Hamburg area, which will increase the accessibiifythe area and more tourists will visitors
(Ntlokonkulu pers comm2008). Respondents agreed that at present thesNggucoast is largely
unspoilt, but the question is, should it be mamgdi like this or should development be
encouraged? Local communities in the area needlajewent, but there needs to be a balance
between development and conservation along the $yem coastline (Maypers comm. 2008).
The White Paper for local government says thatllomanicipalities must change and promote
development into the area (Ntlokonkyders comm2008). Coupled with this, local municipalities
are trying to grow their rates base, which resuitshem simply supporting all developments
proposed in their jurisdiction (Govendeers comm.2008). Respondents agreed that once the land

issues are resolved, it is likely that developnweiiittake place in this area; there just needsd@b
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initial development that creates an urban enviranimehich will attract other development to the

area (Dredg@ers comm.2008).

4.4.1 THE COASTAL MANAGEMENT BILL

Nineteen percent of respondents agreed that thpoped Coastal Management Bill is sound
legislation that provides for pro-active managen@the coastal zone. It is seen to be sound in
terms of its requirements for equitable accessh&o doast and the provision of coastal public
property and coastal access land (Avss comm.2008; Haschickpers comm.2008; Rowlston
pers comm.2008). This will prohibit the creation of privatmastal access as is currently seen
along some of the Eastern Cape coastline, suchpekweni and Fish River Sun (Colmaers

comm, 2008; Maypers comm.2008).

The Coastal Management Bill allows for the delimgatand development of urban nodes in the
coastal zone, the aim of which is to prevent ribdewelopment along the coast, as is the case along
the KwaZulu-Natal south coast (Griffitipers comm.2008). In terms of planning for development,
nodal development is seen to be far better ascitittdes easier service provision (Naidpers
comm, 2008). It is anticipated by most of the respomsi¢mat the Coastal Management Bill will aid

in governing coastal areas as it provides a cleffiebzone (100 metres in urban areas and 1000
metres in rural areas) as to where developmentidhoat be allowed. According to 13% of
respondents, this will also aid DEDEA in reviewiBtA applications as the zone is clearly defined

(Griffiths pers comm.2008; Govendgoers comm.2008).

There is concern that the Coastal Management Bdkd't give guidelines as to what is appropriate
coastal development and too much is left up tamegation by the implementing authority (Carter
pers comm.2008). Coupled with this, a key problem, ideetfiby 13% of respondents, is that of
enforcement of the legislation. Since the DEDEA sitie have the capacity to follow up on

compliance issues (Foucpérs comm 2008; Rowlstompers comm.2008).

Concern was expressed by 38% of the respondents @& capacity of local municipalities to
implement the Bill's requirements, since many lorainicipalities are seen to lack the human and
financial capacity (Avigpers comm.2008; Cartepers comm.2008; Dredgeers comm.2008;
Haschick pers comm. 2008; Rowlstonpers comm. 2008; Stewartpers comm). 2008). Local
municipalities would require additional human amdhhcial capital to enforce the requirements of

the Bill (Ntlokonkulupers comm.2008), which is problematic as it is an unfundegindate and
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local municipalities therefore do not have the nseemimplement its requirements (Fouqbgrs
comm, 2008). In order for the Bill to be implementedeefively, local municipalities will need
assistance in determining exactly what is requoédhem (Dredgepers comm.2008). Another
concern is that the Bill requires a high level obperative governance for implementation between
different departments and spheres of governmenttaré is concern that this cannot be achieved

(Rowlstonpers comm).2008).

45 SUMMARY

This chapter presents the findings of the resealtctdepicts the results attained per local
municipality at each of the three time intervalsstmw where land cover change is occurring and
the relative rate at which this is happening. Thiapter provides detailed results of further analys
achieved on the primary land cover classes (agettfin Section 3.6). It shows detailed examples
of places that show significant changes in the iipdcand cover. Reasons for these changes are
discussed and explained in Chapter 5. In additlue,chapter details the results of interviews with
specialists and municipal officials. This is dore that changes in land cover can be related
spatially to development and land use change witeénlocal municipalities based on the DPSIR

framework as discussed in Chapter 5.
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CHAPTER 5: DISCUSSION

The Ndlambe and Ngqushwa local municipalities amgirenmentally similar, as discussed in
Sections 1.3 and 3.2. However, the results ofdsgarch depict distinct differences over time in
terms of development and land use change. Thistehajiscusses development and land use
change in the two local municipalities and consdemilarities and differences between the two. It
explains some of these differences based on arrstadding of the key ‘driving’ factors of land
use change (economic, socio-economic and legiskatiwhich are likely to influence the
development patterns evident along this sectiorcoafst. It then considers management in the
coastal zone, in terms of national, provincial éahl legislation and planning guidelines. Finally,
the chapter considers the way forward in termslafiing for development and conservation for

this section of the Eastern Cape coastline.

5.1 OVERVIEW OF DEVELOPMENT AND LAND USE CHANGE

5.1.1 NDLAMBE LOCAL MUNICIPALITY

In the coastal zone of the Ndlambe Local Munictyalihere have been notable changes in land
cover and land use over the 64-year period. Howekierlandscape is still primarily dominated by
natural vegetation (as was the case in 1940 an8)1@nly by interrogating the changes in specific
land cover classes can the extent and rate of eha@mgecorded. The main transformation in terms
of formal development is in the residential (higlddow density) and formal township areas, with
the highest increase being in terms of high denssidential areas. Furthermore, there are a
number of other developments currently underway wikh expand the urban centres in the near
future. Proposed developments include the Kentoo-Estate, Bushman’'s Creek, Bushman’'s
Sands, Sunshine Lakes, Port Alfred Country Clubatéstand Settlers Sands (Pam Golding
Properties, 2008; MacGregor, 2008; Smuts, 2008)siNgle ‘trigger’ has resulted in development
in the Ndlambe Local Municipality and the rapideraf development may be attributed to a number
of factors. On a national scale, formal developnienihe coastal zone of this local municipality, as
with many of South Africa’s coastal areas, has ca@heut as a result of improved economic
activity through investor confidence and the sisailon of inflation (Preston-Whyte and Oelofse,
2007). As a consequence, people are more willingviest in this area. In addition, there has been a
change in social attitudes, resulting in a ‘need’dside and spend vacations in coastal areasodue t
its climatic, aesthetic and recreational appeahy@Vic, 2000b). This is made possible as people are

better economically placed in terms of personalltheend consumer spending power, with greater
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mobility, and have more free time for leisure andgdoor activities associated with the coast
(DEAT, 2006; Visser, 2003). In general the East@ape has become increasingly favoured as a
coastal destination, largely as a result of ‘ovevaedlopment’ along the KwaZulu-Natal and the

Western Cape coastlines (Griffithers comm).2008).

Historically development in coastal areas was istt to accessible areas, such as natural bays and
estuaries, a pattern which is clearly evident ie tNdlambe Local Municipality. Where
development has concentrated around the estudritskoes, Bushmans, Kariega, Kowie and East
and West Kleinemonde, resulting in four distincbdes’ of development. In these areas, formal
development has increased by 227% over the 64pgrand. Associated with formal development
in this local municipality is informal developmenthich is evident in 1973 and 2004. Informal
development in this local municipality consistsimfiormal township areas, which are associated
with the formal township areas of Port Alfred andsBmans River Mouth/Kenton-on-Sea. This
informal development has resulted primarily becaas¢he rapid rate of formal development,
which brings with it employment opportunities badbring and after development, resulting in
economically active people in rural areas migratingurban centres of sub-regional centres and
towns (PGDP, 2003). Formally developed areas caaocommodate the influx of people, which
has resulted in the rapid growth in informal and-peban settlements over the last decade (PGDP,
2003) as is evident in the Ndlambe Local Municiyali

Changes in the agricultural sector have come ah®uat result of economic uncertainty in terms of
agriculture production (Sholto-douglpsrs comm.2008), resulting in decreasing labour needs on
farms and the migration of farm labourers into hbmuring towns to seek alternative employment.
In many farming areas, farm labourers are no longgdent on farms and live in nearby townships
while a number of livestock farms have been comeketd less labour intensive game farms (Smith
and Wilson, 2002). The shift from livestock farmittggame farming has resulted in an intra-class
transformation between disturbed and cultivatedida(altered lands)As cultivation or intense
grazing declines, due to conversion to game farngnfiivated land changes to disturbed land over
time and eventually could return to a near-natstatle, as properly managed indigenous game are
considered to contribute, in the long term, to lanedtoration. It is anticipated that these gammfa
developments have, and will continue to increaseigm, attracting both national and international
tourists, and promoting economic activity in thessting urban areas. This in turn could lead to

increased formal development in these areas.
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Cannon Rocks/ Boknesstrand

The Cannon Rocks / Boknesstrand area developeabpt®973 and 2004, with an increase of 57%
in development during this time. It is likely thdgvelopment in this area came about primarily as a
result of people wanting to reside and retire quét coastal area. The observed trend is assdciate
with a shift in economic development and the esicadeof coastal development in the last three
decades (Glavovic, 2000a). As the attraction oktaareas increases, more attention is being paid
to this area and there are a number of future dpuwetnts proposed for the area. The Ndlambe SDF
states that development required in this area deduow cost housing, cemetery space and land for
bulk water storage facilities (the desired spdtam to accommodate these requirements is shown
in Appendix E, Figure E-1). The SDF defines theamrledge so as to ensure densification of the
node by means of developing vacant land along dinhern boundary of the town (SetPlan, 2006).
It is recommended that there be no developmenhdonbrth of the Boknes Estuary as there is
sufficient land inland of this node to accommodaty future developments (Stewadrs comm).
2008).

Bushmans River Mouth / Kenton-on-Sea

The Bushmans River Mouth / Kenton-on-Sea area dpeel significantly between 1973 and 2004,
with formal development increasing by 70% and infat development emerging. This
development could be attributed to the fact thainguthe 1970s there was a national shift in
economic development, driven by a rise in secondadytertiary activities, which led to escalating
coastal development. This in turn meant that pedyld more freedom to choose where they
resided, as tertiary activities are not dependemtpdmary activities or geographic location
(Glavovic, 2000a). It is likely that informal dewgiment has emerged in this area primarily as a
result of people moving to the area from surrougdireas in search of employment opportunities
associated with the escalating formal developmernthé area. There have also been significant
changes in the extent of altered lands (Figure 4Bdtween 1940 and 2004 much of the change in
altered lands could be attributed to the estabksiinof formal development in the area, which

would have been associated with a decrease inudtgine and stock farming.

In terms of the Ndlambe SDF, land is required fowuanber of future planning needs, such as low
cost housing, commonage for grazing, cemetery splacel for new solid waste facility and

protection of land, particularly adjacent to thesBmans and Kasouga rivers due to the sensitivity
of these systems (the desired spatial form to aommfate these requirements is shown in Appendix

E, Figure E-2). A number of new developments ameetlly underway in this area, including the
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Kenton Eco-Estate, Kariega Heights axdrfolk Ridge (Pam Golding Properties, 2008), and t
informal settlement to the west of Bushmans RiveruM is currently being formalised (Stewart
pers comm. 2008). It is recommended that the area to thé¢haast of the Kenton Eco-Estate
should be a no-development / limited developmert dStewaripers comm.2008) to prevent
ribbon development occurring along the coast betwé&nton and Port Alfred. Ribbon
development along the coast is identified by thet&a Cape State of Environment as an area of
concern, as the western and central regions optbeince are already characterised by ribbon
development and high levels of utilisation (CSIR02). Ribbon development is an aesthetic
problem and creates problems in terms of serviogigion, whereas nodal development is seen to
be far better as it facilitates easier service [giox, since services are concentrated in one area

rather than a number of smaller systems spread) at@ncoast (Naidopers comm.2008).

Port Alfred

According to Carter (1999), one of the main readonsesiding in coastal areas was, and still is,
for trade and political links. This is particuladyident in Port Alfred, which developed primarily

for economic reasons in the 1820s as a port tavadlocess to the outside world for the lower
Albany area. It developed and operated as a cdasth centre until the 1930s when rail and road

transportation became more economically viable @dand Swart, 1997).

Formally developed areas have expanded outwaravebet 1940 and 2004, from the original
development node, which in turn has resulted imgha (increases and decreases) in the extent of
altered land in this area. Formal development @trpeople in search of employment opportunities,
which formal infrastructure cannot accommodateulte®) in informal development on the
outskirts of existing formal township areas. A siigant change in the Port Alfred area was the
establishment of the Royal Alfred Marina in 198@ich has resulted in an increased demand for

‘pleasure craft marinas’ associated with residédieaelopments (Malan and Swart, 1997).

Development in the Port Alfred area is booming. émber of new estate developments are
proposed for the area including the Port Alfred @opClub Estate, West Beach ManaugDoni,

Riverside Eco and Equestrian Estate and Emerald Y@ Settlers Sands (MacGregor, 2008). The
Cacadu District Municipality SDF identifies Portfidd as a regional centre in the Eastern Cape.
Based on this classification, Port Alfred need¢oprovided with adequate funding to develop
economic opportunities and attract the attentioprofate sector investment (SetPlan, 2006). There

is concern, expressed by 13% of interview respasgdéinat development in this area has occurred
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rapidly and that it is not sustainable. Normallgidential development of this magnitude would be
associated with industry of some sort, which is tingt case in Port Alfred (Cartgers comm.
2008; Dredgepers comm.2008). Income generated for the developmentsheilhighly seasonal,

which is considered to be an unsustainable findstieam (Dredg@ers comm.2008).

The Ndlambe SDF highlights that land is requireddomumber of future planning needs including
low cost housing, middle and high income housimgnmonage for grazing, cemetery space, land
for water purification facilities and a new solidaste facility, expansion of the industrial zone,
social and institutional facilities and protectiohland adjacent to the Kowie River (SetPlan, 2006)
The desired spatial form to accommodate these naments is shown in Appendix E, Figure E-3.
The urban edge for this area is defined with the af preventing urban sprawl by containing

development to the east of the R72. Furthermorehdéowest of Port Alfred there should be no
development to the west of the river valley as #mea is biologically and visually important

(Stewartpers comm.2008). It is important that this urban edge l&&ady defined, as growth in this

area is increasing steadily. This research shows dbvelopment in Port Alfred increased by
approximately 50% over the 64-year period and #@risicipated that the rate of development will

increase.

Kleinemonde

The Kleinemonde area started in the 1800s as d soliction of holiday homes belonging to

farmers in the Lower Albany region (Murray, 2005he formally developed Kleinemonde area has
only come into existence in the past 31 years ambw experiencing rapid growth, with a number
of new developments planned for the area, suchasxclusive Kleinemonde River Development

(Johnston Commercial Industrial Properties, 2005).

In terms of the Ndlambe SDF, land is required éov tost housing, water storage (due to increased
water demand) and new sewage treatment faciliBe® (Appendix E, Figure E-4 for the desired
spatial form). The urban edge includes vacant tanthe northwest of the existing town so as to
allow for growth of the area (SetPlan, 2006). Hoarewt is recommended that infill development
occurs prior to expansion of the node and the toahe west of Kleinemonde should be a no-

development area (Stewg@ers comm.2008).
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5.1.2 NGQUSHWA LOCAL MUNICIPALITY

Within the coastal zone of the Ngqushwa Local Mipality there have been few changes in land
cover and land use over the 64-year period and ratitie landscape is still dominated by natural
vegetation and disturbed areas (as was the cak@4h and 1973). Only through a more detailed
study of the changes in specific land cover clasaesone observe where change has occurred. The
most notable changes have occurred in the grassladdhicket vegetation, disturbed areas and
cultivated fields. There has also been a notaldesa@se in rural cluster areas between 1973 and
2004, increasing by 389.02% during this time.

The Nggushwa Local Municipality’s population is goeninantly rural (93.6%) and there is very
little formal development, which is reflected inetlcoastal zone where there is only one
recognisable ‘urban’ node, Hamburg. Hamburg wasded in 1858 by German soldiers, who were
settlers of the British Government and was latggrepriated for incorporation into the Ciskei
homeland under Apartheid (Dimensions Developmeritvidik (DDN), 2008). The Hamburg area
was formally developed by 1973. It comprises odrge resident community and scattered holiday
homes. In terms of the Ngqushwa SDF, it is idesdifas a sub-regional service centre. The
objective for this area in terms of the SDF isnswge that development is undertaken in such a way
as to meet households’ needs (Appendix F showddbieed spatial form for the Ngqushwa Local
Municipality). It also highlights that land relatessues need to be resolved to promote tourism
development and ensure proper conservation ofdhsitére coastal and river areas (CES, 2005).
The SDF was not adequately informed by socio-ecam@md biophysical environmental factors
(CES, 2005), and in light of this, the Ngqushwa SEAsed to consider future development in the
Ngqushwa Local Municipality. The SEA recommendg theure development in this area needs to
be concentrated within the existing urban node wittearly delineated urban edge. Sensitive areas
such as the saltmarsh and wetlands should be emas#irough the establishment of a saltmarsh
reserve (CES, 2005). This is important as develapraeother nodes, such as Port Alfred (in the

Ndlambe Local Municipality) have shown developmemntroaching into sensitive areas.

In the Hamburg area a joint venture project betwderathole Economic Development Agency
(AEDA), the Ngqushwa Local Municipality, the Devplment Bank of Southern Africa (DBSA)
and other stakeholders, is being undertaken fordtheslopment of an Artist Residency (DDN,
2008; Ntlokonkulu pers comm. 2008). The residency will provide African artistgth an
opportunity to participate in sabbaticals for pdsmf two to three months. Part of the proposed

project is to offer an annual programme with flagsactivities that offer a culture experience
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linked to other activities (DDN, 2008). Furthermdahe number of applications for sub-division in
the Hamburg area shows that there is a growing dérfea residential accommodation in this area

(Ntlokonkulupers comm2008).

In terms of formal development in other areas (agh whe Ndlambe Local Municipality),
development in the Ngqushwa Local Municipality basy occurred near estuary mouths. Estuaries
provide the best opportunity for development inmermof their accessibility and availability of flat
land (Naidogpers comm.2008). Private residential, holiday homes, self-cateringday units and
bed and breakfast accommodation (Preston-Whyte @eldfse, 2007) have developed at the
estuary mouths of Mgwalana, Bira and Ngculuratehms of the Ngqushwa SEA, all development
in these nodes needs to be consolidated withimalke (CES, 2005). The Fish River, Old Womans
and Mpekweni estuaries have developed into holidagrts, in the form of the Fish River Sun and
the Mpekweni Sun. The Nguqushwa SEA identifies tha Fish River Sun is situated within an
area ofhigh environmental sensitivitfCES, 2005). Future development in this area anthe
vicinity of Mpekweni Sun should be limited and gypeopriate development boundary, taking into

account the environmental selectivity of the areseds to be defined (CES, 2005).

Rural cluster development in the Ngqushwa Local iipality is associated with the urban node of
Hamburg, having developed up-stream along the lieiska Estuary and is within walking
distance of Hamburg. The development of these aneaslagged behind the development of
Hamburg and developed primarily between 1973 ar@@¥20his is most likely due to both the
remoteness of the area and the lack of availabiasimucture. It is likely that people residentfins
area commute to Hamburg for employment. Howevepleyment opportunities in the area are
limited and it is likely that most of the econonligaactive people are migrant workers working in
the urban centre of Buffalo City and smaller sugpgral centres and towns within the Buffalo City
and Ndlambe local municipalities (PGDP, 2003). Thas an effect on land use and therefore land
use change in that income is generated from workingban centres, leading to a reduced need for

subsistence agricultural activities.

Changes in disturbed areas and cultivated fields paatially be explained through a review of
legislative factors. Prior to Apartheid (during th@40s) and the establishment of homeland &reas
the Ngqushwa area was largely dominated by ‘whit@ned commercially productive farms

(Figure 4-19 shows cultivated fields to be at timgghest in 1940). The establishment of the Ciskei

homeland meant that land in what is now the Ngqashacal Municipality was purchased by the

" Homeland establishment was facilitated by Natisads Act (1913)
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Apartheid government for the resettlement of Xhosaple from the Cape Province. Between 1950
and 1980 people were resettled into the area (Gadk Worger, 2004). As a result commercial
cultivation activities in the area declined in favof subsistence land uses, leading to a more
‘natural’, albeit disturbed state. This resultghie high proportion of disturbed land evident ie th
results (15% in 1940, 20% in 1973 and 23% in 20ddure 4-19), as land was in a state of

transition.

The Apartheid legacy and incorporation of what @esvnNgqushwa Local Municipality into the
Ciskei homeland resulted in this area being mandyednd subject to, its own legalisation. All
land in the Ciskei was held under communal tenacktberefore owned and managed by the Ciskei
government, which meant that people could not busedl land in this area. Lack of ownership has
resulted in poor land management in the former €liskea. Figure 4-21 depicts the intra-class
transformation of grassland cover to thicket coites likely that this has come about as a restilt
overgrazing by domestic livestock as a result odrpmanagement practices in the area (Ward,
2005; CES, 2005).

The Ciskei government produced sound conservatgislation that ensured the protection of
much of its coastal areas. In terms of the Natuwsas€rvation Act (Act no. 10 of 1987) a coastal
conservation area of 1 000 metres inland of thih higter mark was proclaimed and any clearing or
development without authorisation from the governmeas prohibited (Republic of Ciskei,
1987b). This formal protection of the coastal zbas resulted in a relatively undeveloped coast, as
can be seen along the Ngqushwa Local Municipalitgastline. It should be noted that during this
time of independence, the Ciskei Department of Adnire and Forestry undertook a rural
development project, which provided a detailed sssent of the area and proposed a long-term
development plan. The report series provided anadivievelopment framework for the entire area
as well as detailed development plans for spedafieas including the coastal zone (Ciskei
Department of Agriculture and Forestry and Loxtoend and Associates, 1983). Following on
from their work, Hill Kaplan Scott Incorporated Guiting Engineers (1984) undertook an
assessment to provide guidelines for the developrokthe Ciskei coastal zone in terms of its
tourism and recreational potential. Extensive wankl detailed planning were undertaken, but the
projects were never implemented. These plans, thaowyer realised, were sound in terms of
spatial planning for development and ensuring cwasen and should be considered in light of
future development plans for the area. Ciskei latiss coupled with government ownership of
land meant that development along the coast wastreamed, resulting in the evident lack of

development along the coast of Ngqushwa (Figurg)4-2
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5.2 COMPARISON BETWEEN NDLAMBE AND NGQUSHWA

In terms of development and transformation, itleacthat there are distinct differences between
the Ndlambe and Ngqushwa local municipalities. @abll shows the differences in the changes in
primary land cover classes. Ndlambe has experieadaidh increase in formally developed areas
and little informal development (which only emerdgeetween 1973 and 2004). In contrast, the
Ngqushwa Local Municipality has experienced a sarigl increase in informally developed areas
and a relatively low increase in formal developmémtterms of changes in altered lands, Ndlambe
Local Municipality’s area has increased as a resftihe conversion of livestock and cultivated

farms to game farms, which allows the land to retora more natural state, albeit disturbed, while
the Ngqushwa Local Municipality’'s area of altereahd has increased as a result of the
abandonment of cultivated fields. These differenoage resulted from a number of influencing

factors, referred to as ‘drivers’ and ‘responsesghich are discussed in terms of the DPSIR

framework in the following section.

Table 5-1: Summary of changes in primary land cover classes

Overall change (%)

1940 - 2004 Ndlambe Nggushwa
Altered Land 22.92 13.53
Formal Development 226.52 98.22
Informal Development New land cover clgss 388.95
Natural land -10.8( -8.54

5.3 DPSIR FRAMEWORK FOR DEVELOPMENT AND LAND USE CHANGE

The key differences in development and land usegdhavident in the Ndlambe and Ngqushwa
local municipalities discussed above can be atibto a number of ‘drivers’ and are discussed in
terms of the DPSIR framework as outlined in Figbi®. ‘Drivers’ are factors that either promote or
hinder development within the research sites. Tésgarch has shown that there are high levels of
formal development and limited informal developmewident in the Ndlambe Local Municipality.

In the Ngqushwa Local Municipality there is veritlé formal development and limited informal
development. This section proposes that the Ndlanawoal municipality’s development is driven
largely by economic and social factors, whilst fhgqushwa Local Municipality development is

inhibited to a large degree by social and legigtatirivers’.
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/ Drivers

» Economic— changes in economic /
activity, economic growth, improved
investor confidence and demand for
land, people’s ability to invest

* Social— reliance on and want to be at
the coast, provision of infrastructure
and services

* Legislative — Apartheid planning and
national, provincial and local level
legislation and planning guidelinesj

/

Pressure
 Population growth —
Increasing population in
coastal zone compounded by
in-migration
 Land use change-
urbanisation in coastal areas

E— e Y
/ Response \ State
» Changes in coastal legislation % J  Land cover change- decrease
— Coastal Management Bill in natural land and an increase
» Changing in provincial in developed areas
legislation and planning tools * Fragmentation of the
» Changes in local spatial terrestrial environment
planning tools
N /
\ / Impact

* Reduced ecological
functioning — threats to
biodiversity as a result of
development and land use
change

» Urban encroachment —
change in functioning of the
system

Figure 5-1. DPSIR framework for development and land use chaimgehe Ndlambe and
Ngqushwa local municipalities. The components cheaf the constituents have been adapted and

are based on an interpretation of what is occuspegifically in the research sites.

5.3.1 DRIVERS

Economic

Development at the coast has fluctuated over tlaesyas economic activities have increased or
declined. The late ninetieth century saw develogmséiit away from the coast to the interior as a
result of the discovery of gold and diamonds (Glawo2000a). More recently, the rise of global
trade and improved linkages to the global econoawyehed to the development of international
portsand stimulated the development of coastal regiéhieston-Whyte and Oelofse, 2007). In
turn, over the last three decades, secondary atmalyeactivities have increased in coastal areas a
economic indicators show that South Africa’s colastanomy has grown more rapidly than inland
parts of the country. More recently the weakenihthe Rand (between 2000 and 2002) has made

South Africa attractive and affordable to interoatl investors. This coupled with the stabilisation
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of inflation has led to the establishment of areiinational property market (Preston-Whyte and
Oelofse, 2007).

The government’s neoliberal macroeconomic policy aso been significant in boosting investor
confidence in the country (Preston-Whyte and Oelo2007). This, coupled with national scale
economic growth, has been a key ‘driver’ promotd®yelopment in the Eastern Cape Province
(Zacharianm, 2008). According to Investec Bank téuiRegional Head, four years of good equity
returns, GDP growth in excess of 5%, low intere¢ées and a stable currency coupled with the
province playing ‘catch up’ in terms of developméualve resulted in high investor confidence in
the Eastern Cape Province (Zacharianm, 2008). TdsteEh Cape coast has land available for
development at affordable prices compared to o#lneas in the country, according to 13% of
respondents (Griffithgpers comm.2008; Haschickpers comm.2008). The establishment of the
Coega IDZ is likely to further attract Foreign Ditelnvestment (FDI) in the Eastern Cape
(Zacharianm, 2008)he Eastern Cape has also benefited significartiy fSouth Africa’s export,
tourism, industrial and infrastructural developménacharianm, 2008), largely because it has, in
the past, been undeveloped. This recent developimenmin is evident in the Ndlambe Local
Municipality, where growth in formal developmenttiween 1940 and 2004 was 226.52%. There
are a number of new developments currently undenwaye area. In contrast, development in

Ngqushwa is limited, increasing by only 98.22%tfwe same time period.

In the Ndlambe Local Municipality land is privatedyvned and investing in this area is considered
to be low risk with high returns on investment (apgmately 20% — 50%) (International Property
Investment Network, 2008). On the other hand, lenthe Ngqushwa Local Municipality is still
predominantly controlled by the state and purcltadand for development is difficult. An
alternative to purchasing land would be to leasd lRom the state for development, in which case
the investor takes the risk of providing infrasttue and services on land they do not own. The
Ndlambe Local Municipality’s development is beirdyiven’ by the evident property boom and
investor confidence in the Eastern Cape. Howewespite of the general development boom in the
Eastern Cape, there is no notable development enNgqushwa Local Municipality, as the
economic risk of investment in this area is simpbp great. This economic risk acts as a
preventative ‘driver’, resulting in the Ngqushwa dab Municipality remaining untouched by

development.

Infrastructure and service provision, though cossd to be social ‘drivers’, have the potential to

limit or adversely affect development and touristinys affecting the economy of the area,
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according to 13% of respondents. As is the caséumban, where poor maintenance of
infrastructure resulted in the recent loss of Bklag beaches. Tourism has shifted away from
Durban and Durban’s hotel occupancy is significalttiver than in previous years (Govengers
comm, 2008; Griffithspers comm).2008).

With regards to local development opportunities geople resident in these local municipalities,
people in the Ndlambe Local Municipality are befitrced to undertake such ventures as they have
higher levels of education and income than the Nbga Local Municipality (Section 1.3,
Table 1-1), which relates to the fact that Ngqusbwgopulation is over 90% rural, while
Ndlambe’s population is 80% urban. People in Ndlarhbcal Municipality have better access to
resources and capital to invest in developmentweast while residents of the Ngqushwa Local
Municipality are considered to be part of the coyistmarginalised poor and are often excluded
from wealth generation and development opportws)itieading to an increased gap between the
Province’s rich and poor (PGDP, 2003). This disarely can be clearly observed between the two
local municipalities. As a result, people in theghghwa Local Municipality are often unable to
engage in entrepreneurial activity that may pronmet@nomic activities and the formal economic
growth of the area is limited to domestic demand &sls to attract external interest. Furthermore
the low levels of income in the area means thapleecannot afford charges for services (PGDP,
2003), which in turn affects the local municipahbtyability to maintain or upgrade services. This
situation is difficult to reverse and often resutiongoing poverty and decline of basic serviges i
these areas. This, coupled with the high leveljsoakrty and unemployment in the area, ultimately

deters private investors.

Social

In the past people’s reliance on the coast wasiglydinked to the resources it offered in terms of
its favourable climate, the availability of flatrfie land and proximity to fishery resources, lasse
sustained livelihoods (Glavovic, 2000b; Carter, 999As economic activity has improved and
people have higher levels of expendable income gaadter mobility, this association is largely
driven by aesthetic appeal and recreational oppie¢s, which has led to the development and
expansion of urban coastal areas. Many peopletiineebant on the natural resource base the coast
provides for their livelihoods, and people migreteoastal areas in search of job opportunities and
a better quality of life (DEAT, 2006) as a resultioe reduction of staff in the formal agricultural
sector (Smith and Wilson, 2002).
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In terms of the aesthetic appeal of coastal devedop, much of the research area of the coast has a
high foredune, and development behind the duneepisvsea views, thus development tends to
concentrate near the mouths of estuaries, which hiaited space for development. Although this
may prevent ribbon type development along the ¢aé®t concern is that development will
continue upstream along the estuaries, where ibestll suitable land available for development
Estuaries are extremely dynamic and are considerds one of the most threatened habitats in
South Africa, and human disturbance of these amdakead to further degradation of the estuarine

systems and its associated environmental servicepié€ et al, 2002).

Coastal urban development is strongly linked to therent social conditions of the local
municipality in which development is occurring. $hsection of coast has, until recently, been
relatively remote, which has inhibited developmdri.a large degree, the Ngqushwa coast is still
inaccessible; however, within the Ndlambe Local Mipality road networks have improved
making it more accessible to domestic and inteonatitourists. In addition, the Ndlambe coastline
is located between the airports of Port Elizabetld &ast London (with Port Alfred being
approximately halfway) and the R72 road provideseas to most of the coastal towns. This is a
contributing factor as to why development is takpigce more rapidly in the Ndlambe Local
Municipality than the Nggushwa Local Municipalifhe national road (N2), though inland of the
coast, has one main road and a number of arter@lsr that provide linkages to the coast of
Ndlambe. Within Nggushwa, access to the area mapiiy via secondary roads with the exception
of one arterial road (to the Hamburg area). Intmidli the R72, which links Port Elizabeth and East
London along the coast, passes through all of dlastal towns in the Ndlambe Local Municipality
(with the exception of the Cannon Rocks/Boknesstramea). Although this route passes through
most of the coastal areas of the Ngqushwa Localidiadity, it bypasses the Hamburg node and
access from the R72 to Hamburg is via a secondsy. rThis limitation of access to the area has
prevented development within the Ngqushwa aredt, iadifficult to transport necessary building
materials and goods to the area. If the Ngqushvealllunicipality can improve infrastructure and
service provision, the area will be more appealm¢purists and development will be encouraged

(Ntlokonkulu pers comm2008).

One of the main limiting ‘drivers’ in terms of ddgpment along this section of coastline (Ndlambe
and Ngqushwa), identified by 25% of respondentghés provision of potable water, as there is
already a scarcity of water in existing coastal iewColmanpers comm. 2008; Fouchéers
comm, 2008; Dredgepers comm.2008; Govendepers comm.2008). This scarcity of potable

water is a reality for a number of developmentsppsed and underway in the Ndlambe Local
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Municipality; for example the Kenton Eco-Estate rees the use of a desalination plant for water
provision. The Golden Mile development in Cannoncl®ohas been suspended due to water
provision limitations (Smuts, 2008). A regional emasupply scheme has been proposed for the
Ndlambe area that will utilise water from the Orarigiver/Gariep Dam system (Rowlstpers
comm, 2008), but 19% of respondents are concerned thi®atproposed regional water supply
scheme is not the most appropriate alternativenMater supply, as it is believed that the Gariep
Dam is already over subscribed (Dredmgs comm.2008; Fouchgers comm.2008; Haschick
pers comm. 2008). Associated with this there is the concdat additional water supply will
facilitate further development in the area and umntcreate future problems for the local

municipality as they will be required to provide\sees to these areas (Dredgers comm).2008).

Land in the Ngqushwa Local Municipality is stillggtominantly controlled by the state, as it is still
subject to land reform. This has been identifiedbY6 of respondents as a key limiting ‘driver’ of
development in this area. Land is held in trust mregathat it is difficult for developers and locals
to get land for development (Avjgers comm.2008; Colmarpers comm.2008; Haschickpers
comm, 2008; Sholto-douglapers comm.2008). An additional problem, identified by 13% o
respondents, is that the Ngqushwa Local Municigalicoastal area has been subject to a number
of land claims, therefore the status of land iseutain and the risk of development too high (May

pers comm.2008; Ntlokonkulypers comm2008).

Legidative

The legacy of Apartheid is key to spatial planningSouth Africa is, which resulted in the
development of homeland areas and forced moveniigr&ople. In the Eastern Cape the homelands
of Transkei and Ciskei were established (ChristopR801). Population density in the former
homeland areas is high and basic service provisigpoor. Apartheid planning resulted in the
establishment of independent states, which devdlojseir own planning and management
legislation. Existing legislation still governs thruse management and planning in the Eastern
Cape, because the Land Use Management Bill, wkicheiant to repel current legislation has been
not yet been passed as an Act. The Province isteféy in a legislative ‘vacuunm’, particularly in
terms of areas that fall within the former Transked Ciskei homeland areas as they are still
governed by their former homeland legislation. Lanthese homeland areas is held in trust by the
provincial government and it is difficult to getnth for purchase or lease (Haschmdrs comm).
2008).
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Land within the Ndlambe Local Municipality falls thin the former Republic of South Africa
(Cape Province) and is therefore subject to thediions of the (Cape) LUPO (15 of 1985)
(Procedures Manual, ND). According to LUPO, thealomunicipality is responsible for approving
applications of rezoning and land use change. hirast, the Ngqushwa Local Municipality falls
within the former Ciskei area and land is under ¢batrol of the Provincial Department of Land
Affairs. Changes in land use and rezoning appbcatiare subject to the provision of the Land Use
Regulation Act (Procedures Manual, ND). As a resiithis, land is still registered in the name of
the state and is subject to land reform (whichhis planned change in ownership) to ensure
people’s land rights (Adanet al, 1999). Land reform issues have, to date, nat besolved in the
Ciskei, meaning land ownership is effectively ‘imibo’, and people cannot purchase and sell land
in these areas, leading to no development. Furiherithere have been a number of land claims
along the Nggqushwa coast, meaning that people tauhedivide or rezone this land (Ntlokonkulu
pers comm2008). This manifests itself in the Ngqushwa Lominicipality, where there is no
formal development evident in the area. This mehas development and spatial planning are not
consistent along this section of coastline. Theggslative concerns have been commented on by

Hauck and Sowman (2001) in terms of coastal enwmemis and fisheries stocks.

Developments on land in both the local municipaditiare subject to an EIA approved by the
environmental authority (provincial or national),accordance with NEMA (Act No. 107 of 1998).
Nineteen percent of respondents are of the opithah DEDEA has low levels of efficiency in
terms of reviewing EIA applications, which resutisunnecessary delays to development and could
hinder future development. These delays lead tstrfation on the part of the developer and can
deter investors (Griffithgpers comm. 2008; Fouchépers comm.2008, Govendepers comm,.
2008). DEDEA recognises that they have inexperigrstaff that cannot review scoping and EIA
applications, which places pressure on those \éteikperience who are unable to deal with all the
applications. This in turn results in delays imtsrof reviewing applications and issuing a decision
(Govenderpers comm.2008). However, it should be noted that not aelagls are on the part of the
DEDEA; DEDEA has approximately 200 applications¥86f which have outstanding information
(Govendelpers comm.2008).

In light of current delays in terms of developmant rezoning of land in urban and rural areas, the
Development Facilitation Act makes this easierdms degree, and is seen as a way to bypass the
requirements of the Subdivision of Agriculture Lafdt and speed up the NEMA EIA proctss

The DFA was introduced with the aim of facilitatiagd speeding up development programmes and

18 E1A process is governed by NEMA, 1998 (Chapter 5)
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projects in relation to land development. It pr@d&dfor uniform procedures in terms of the
subdivision and development of land in urban amdlrareas, which will promote the provision for,

and development of, land for residential, smallsdarming or other needs and uses. This is
achieved through the establishment of a developrd@minal, which takes responsibility for

approvals of land under this Act and resolves adsflin relation to land development projects
(Rigby and Diab, 2003), thus bypassing the requergsfor government to issue authorisation. As
a result, it is seen to be a controversial pieckegislation; nevertheless it is being used mom an

more to approve development applications.

In spite of the apparent development boom in thetdfa Cape, it is important to note that the cost
and availability of space is perceived to curb dwment in this area. Land availability is
influenced by, amongst other things, provincial dodal municipal spatial planning, which
designates land for specific land uses (such asereation and low cost housing). This in turn

results in a limited supply of land available f@avelopment.

5.3.2 PRESSURE

Ongoing pressures in terms of development and las® change relate to increasing coastal
populations. In South Africa, approximately 40%tloé total population live within 100 km of the
coastline and population growth in these area®mpounded by the in-migration of job seekers,
people retiring to the coast and people seekingteetbquality of life (DEAT, 2006). Population
growth results in an increased demand for landdsidential and other development. An increasing
demand for land for development is evident in thidalhbe Local Municipality. Associated with
this is an increased demand for food and freshrwateese pressures are usually higher in urban
areas (DEAT, 1999), as can be seen in the urbaesnodNdlambe; in comparison, development

pressure in the Nggqushwa Local Municipality is low.

Human demand for fresh water can place increasesspre on estuaries, as it can result in reduced
freshwater inflows due to the abstraction of wéterdomestic consumption and irrigation (DEAT,
1999). Along this section of the coast, fresh wadimited (outlined under the social driver), and
could inhibit further development, as is the casethe proposed Golden Mile development in
Cannon Rocks. Pressures on coastal resourcesyesila of development and land use change
linked to human demand (IGOS, 2006), will continndefinitely. It is anticipated that even if
coastal populations stabilise, improved standarfdbvimg will result in people becoming more

consumerist and wasteful, leading to ongoing ingpaatthe natural resource base (DEAT, 1999).

Chapter 5: Discussion 124



Changes in land use come about as a result ofggedpeeds’ and ‘wants’ in terms of development
in the coastal zone, resulting in high demand fban areas, which leads to urbanisation along the
coast. Coastal development along this section efcthast (Ndlambe and Ngqushwa) is strongly
associated with estuaries, and human occupationwsuding these fragile systems could result in
them being cut-off from the surrounding terrestealironment and bio-physical process that link
the marine and terrestrial components of the aseiaystem (DEAT, 1999). Furthermore, if future
development within the coastal zone is to closé¢h® high water mark, this unique land-sea

interface will be further adversely impacted.

5.3.3 STATE

Development and land use change drivers and pesssiifect the state of natural land habitats
within the coastal zone, and changes in land cbaee been identified in both the Ndlambe and
Ngqushwa local municipalities. Within Ndlambe, maluand has been converted to formal and
informal developed areas, while in Ngqushwa, alghorates of formal and informal development
are low, there is evidence of natural land beingeliged. This change in land cover, as a
consequence of development, leads to fragmentatiothe terrestrial environment; this is of

particular concern if linear developments are aldWDEAT, 1999). This fragmentation is evident
at the estuary mouths within this section of coasthis is where formal and informal development
is concentrated. It is important that ecosystenctioning is preserved to ensure the provision of

goods and services for people resident in theses aas highlighted in Chapter One.

5.3.4 IMPACT

One of the main concerns, in terms of coastal memagt, is that there is a lack of holistic

knowledge and understanding of the impacts of r&michal and informal development along the

coast. This concern relates to the effects of rgpjpulation growth, rather than population growth
itself (DEAT, 1999). These areas are becoming asirgly susceptible to natural hazards and
extreme weather events (IGOS, 2006; Nichetlsal, 2007), as was the case along the KwaZulu-
Natal coast. This section of coast needs to beeteed and managed effectively to ensure that it
can withstand such extreme events, which have tigdegen noted in the Eastern Cape. In October

2008 a storm event resulted in severe damage iBdktern Cape (SABC News, 2008).

Primarily there is significant concern that the stahdevelopment boom along the Eastern Cape
coastline will, over time, lead to ribbon developméDredgepers comm.2008; Naidoopers

comm, 2008). Other concerns relate to the permanensfoemation of the natural environment as
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a result of development, such as additional outfatedgepers comm.2008). It is evident from
this research that development in the researchissitarrently concentrated around the mouths of
estuaries. According to DEAT (1999), this ‘urbarcre@achment’ around estuaries coupled with a
reduction in fresh water supply to estuaries caud l® sedimentation of the estuarine system and
can reduce the intervals of estuary mouth openifgrthermore, human interference and
developments within the coastal zone can causeditase of the natural functioning of the system
(Fuggle and Rabie, 1992). As highlighted in Chapbere, 60% of life-supporting ecosystem
services are currently being degraded or used taisably. An example where humans have
altered the natural system in the research siteeiglevelopment of the Port Alfred Marina which
has resulted in sedimentation occurring in the longaches of the Kowie Estuary (Schumanal.,
2001).

5.3.5 RESPONSE

Along much of the South African coast, the conamrf land from undeveloped to developed is
occurring at a rapid rate. This needs to be effestimonitored and managed to preserve coastal
land resources (DEAT, 2005). There are a numbgobtes and legislation that provide a means
for conserving the coastal environment, but impletagon and responsibility are increasingly
fragmented (DEAT, 2006). The Coastal Bill, whersipassed as an Act, will be the first legislation

in South Africa specific to the management of thastal zone.

The Coastal Management Bill is perceived to be @ldegislative framework that unpacks what is
required for sound management and provides foraptve management within the coastal zone
(Avis pers comm.2008; Rowlstorpers comm.2008). However, it brings with it a number of
concerns as it is more focused on conservatiorgiwtontradicts the local municipalities’ mandate
to promote development (Avigers comm.2008). The main concern amongst experts in ibig s
that it is an onerous piece of legislation thatumegs high levels of cooperative governance for
implementation (Rowlstopers comm.2008) and it expects too much from the local roipailities

in terms of planning. Local municipalities do naivie the capacity to understand the requirements,
nor do they have the financial means to implembasé requirements (Avgers comm.2008).
Furthermore local municipalities need to follow ithenandate, which is to promote development
but at the same time are required to adhere t@isafie development, as well as environmental
and coastal conservation legislation, which torgdadegree contradicts pro-development planning.
It is impossible and often ridiculous to expect mipalities to satisfy all of these requirements.

There is concern that the Coastal Management Ri#sdnot give guidelines as to what is
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appropriate coastal development and too much tsulefto interpretation by the implementing

authority (Cartepers comm.2008).

Each coastal local municipality is required to utalee various tasks for the implementation of the
Coastal Management BiIll, including the preparatiand adoption of a municipal coastal
management programtidor the management of the coastal zone and spgfits of the coastal
zone®. Coastal local municipalities must constitute aldw that designates coastal access land to
ensure public access to coastal public propertg({3¥:. The local municipality is required to
signpost entries to coastal access land, contealisle of coastal access land, protect and enfoece t
rights of the public to use that land, to gain asc® coastal public property, and provide faetiti
such as parking areas, toilets, boardwalks and itis®rithat promote access to coastal public
property (s20) (DEAT, 2006). Coastal municipalitaae further required to ensure that the coastal
set-back line, as determined by a Member of theclitkee Council (MEC), is delineated on a map
or maps that form part of the local municipalitgsning scheme so that the public can determine
the position of the set-back line (s25(3)) (Rowispers comm.2008; DEAT, 2006). The Coastal
Bill also recommends that coastal local municigiestablish a coastal committee (s42(2)), which
may promote integrated coastal management and ioaticth of effective implementation of the
Coastal Bill (DEAT, 2006). However, the capacitylotal municipalities to address and manage
coastal issues has been questioned by 38% of réspin(Avispers comm.2008; Cartempers
comm, 2008; Dredgeers comm.2008; Haschickpers comm.2008; Rowlstorpers comm).2008;
Stewartpers comm.2008). Municipal officials are in agreement thl¢y would not have the
capacity to deal with the additional requirementshe Bill and would require additional human
and financial capital to enforce the requirementsthe Bill. Local municipalities will need
assistance in determining exactly what is requirethem (Ntlokonkulypers comm.2008; Dredge
pers comm.2008). A key problem is that it is an unfundedhdete and local municipalities do not

have the financial means to implement its requirgsé-ouchéers comm.2008).

At a local level, the local municipalities have ears policy and planning tools that aid in the
planning of development in the coastal zone, ofcWhhe SDF is key. The SDF is seen to be an
extremely useful tool for the local municipalitibat guideline documents need to be developed to
aid local municipalities in how to prepare plangd amegrate them with existing polices and plans
(Avis pers comm.2008). The Municipal Systems Act allows the SFowerride other plans

making it the main instrument for forward planniagd decision-making on land development

9 This must be done within four years of the comreement of the Act (s48(1)(a)) (DEAT, 2006)
20 This programme should be reviewed every five yaites completion (s48(1)(b) (DEAT, 2006)
21 This should be completed within four years of caengement of the Act (s20(1)(j)) (DEAT, 2006)
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(Procedures Manual, ND). However, implementationhef SDF is heavily reliant on the capacity
of the local municipality, which is often lackindgzurthermore the SDF is developed and
administered at the local level, which means that lbcal municipalities have the right to make
changes to the SDF, such as to the urban edgbepsee fit (Fouch@ers comm.2008; Dredge
pers comm. 2008; Griffiths pers comm. 2008). This has occurred in the Ndlambe Local
Municipality whereby the urban edge has been mmredeveral occasions to accommodate new
developments (Dredgeers comm.2008; Griffithspers comm.2008). Planning for development
and conservation is often very difficult for locedunicipalities as they are mandated to be
developmental and must promote development intatéa, in accordance with the White Paper for
local government (Ntlokonkulyers comm.2008), which contradicts conservation planning

guidelines.

Within the Ndlambe Local Municipality, the rate dévelopment is high, fuelled by an ever
increasing demand for coastal homes and holidayeeoimhe SDF for Ndlambe has defined an
urban edge in all major development nodes to ptevielmon development, which is critical for this
section of coastline. However, the delineatiorhig tirban edge does not accommodate the demand
for development in these nodes, resulting in theeld@ment of resort accommodation, holiday
homes, golf estates and eco-estates in non-urleas é6etPlan, 2006), which in terms of the SDF
are identified as rural developments. Examplesie$é in the Ndlambe Local Municipality include
the Seaview resort near the Kasouga River and (Qaugra Eco Estate near Port Alfred (Roger,
2008). This ‘rural’ development allows for the diey@ment of closed estate type developments
along the coast which resemble permanently inhdliteas and are thus urban in nature, and could,
over time, lead to ribbon development. The NdlaiBBé does recognise that development outside
the urban nodes needs to be controlled and it sont®ntrol this through identified development
zones, as outlined in Section 2.4. The differemegoallow for different development types and

densities outside the urban edge.

Within Nggqushwa current development rates are awth Apartheid planning and land reform
issues being a key reason for this (A&s comm.2008). However, it is anticipated that when the
land reform issues are resolved there will be rextkinterest in this area and increased pressure for
development. It is therefore critical that spat@banning be well informed to ensure the
conservation of natural systems, sensitive aredsfuamctioning land uses. Furthermore it should
ensure that future development occurs in the apjatepareas for development. The Ngqushwa
SDF is considered to be inadequate for this, asetl#eno delineation of an urban edge and no

guidelines for development (Avisers comm.2008; Stewartpers comm.2008). The SEA does
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provide guidelines for development along the Ngauslcoast in terms afo-development areas
limited-development areaandgo-development areaslowever, this has been done at broad scale
based on aerial photographs (Appendix G showsedtaled zonation plan for the Ngqushwa coast)
and needs to be refined in order to focus on Speartas. Furthermore the urban edge for areas
defined asgo-development areamseeds to be defended to prevent urban sprawl dstabmi

development.

At a broader regional scale conservation plannmgatives such as STEP and ECBCP aim to
ensure that landscape processes are catered ftinéBet al, 2007). Planning tools for this section
of coast have been developed for the STEP and EQBGJects (refer to Section 2.4). In the
Ndlambe and Ngqushwa local municipalities all esésa are identified as being critically
endangered in terms of STEP and all fall within GBA terms of ECBCP and therefore should be
managed in such a way as to prevent loss of e@mysitegrity (Berlineret al, 2007). The
remainder of the Ndlambe and Ngqushwa local mualitips’ coastal zone is identified as being
currently not vulnerable, with the exception of thsh River Estuary, which is identified as
vulnerable in terms of STEP (Appendix H). In teroisECBCP, land is identified as falling within
CBA1 and 2 (Appendix I). CBA1 land is consideredb® in a natural state where biodiversity
should be maintained; the only land use recommeiddtese areas is conservation. CBA2 land is
in a near natural state and to be maintained asdapossible with land use activities such as
conservation, game farming and communal farmingitheamore, STEP identifies a coastal
corridor which runs through much of the coastalezohthese two local municipalities (Appendix
H).

More recently, the Eastern Cape has seen the gmueltt of a coastal EMF (Stewgrers comm.

2008) which covers the coastlines of Ndlambe andusgwa. The EMF, if implemented, will be
key to spatial planning for these two local muradijes as it will be administered at a provincial
level and the findings will have to be incorporaiet the municipal SDFs. The EMF should aid in
streamlining development and land use change apiolits in both local municipalities, ensuring

that appropriate development occurs in the appatgeone.

Concern has been expressed as to local municggaldbility to cope with additional development
in terms of infrastructure and service provisiamptinciple local municipalities should be able to
cater for additional development because the t@es expands with the increased number of units,
which allows the local municipality to employ addiital human capacity (Dredgeers comm.

2008). The constraint is that there are insufficiends to upgrade and provide new infrastructure
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and bulk services (Dredgeers comm.2008). Ideally, before additional developmenaliswed,
infrastructure and bulk services need to be impitovE&his is unlikely due to the local
municipalities’ mandate to promote development thadr need to increase rates bases (Govender

pers comm.2008).

5.4 SUMMARY AND WAY FORW ARD

It is evident that the Ndlambe and Ngqushwa locahicipalities have developed differently in
light of different development ‘drivers’ based dmetDPSIR framework. Figure 5-2 provides a
summary of DPSIR framework for the Ndlambe Localridipality, while Figure 5-3 shows the
DPSIR framework for Ngqushwa Local Municipality. 89 figures show that development and
land use change in the Ndlambe Local Municipaktyrimarily ‘driven’ by economic factors of
economic growth, improved investor confidence, rafility of land and ability to invest.
However, development and land use change in theudlyga Local Municipality is primarily

‘driven’ by legislative factors as a result of Agreeid planning, land reform issues and land claims.

Due to these differences in ‘drivers’, the resulianessures, state and impacts vary between the two
local municipalities. Both local municipalities leapressure in terms of the provision of potable
water; however, the Ndlambe Local Municipality Hagher population growth pressure than the
Ngqushwa Local Municipality. The Ndlambe Local Mcipality, and to a lesser degree the
Ngqushwa Local Municipality, experiences changekm cover and fragmentation of the natural
environment. The impacts of potential ribbon depalent and transformation of the natural
ecosystem functioning are more significant in thdlasbe Local Municipality than in the
Ngqushwa Local Municipality. Furthermore in the Biglbe Local Municipality there is concern

that this section of coast is increasingly beconsagceptible to natural hazards.
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/ Drivers \
Economic

» Changes in economic activity

» Economic growth Pressure
* Improved investor confidence * Population growth
* Availability of affordable land » Demand for fresh water
* People have high ability to invest * Land use change
Social
* Aesthetic appeal and recreational

opportunities

* Accessibility of the coast
* Scarcity of potable water

« Infrastructure and service provision are |:>
good

Legislative State
L Land cover change
e Land controlled by Local Municipality - Fragmentation ofgthe terrestrial
(in terms of LUPO) N ——
kEIA requirements

Response
» Changes in coastal legislation
» Changing in provincial
legislation and planning tools
*Changes in local spatial
planning tools

Impact

* Increased susceptibility to
natural hazards

» Concern of ribbon
development

* Permanent transformation of
the ecosystem functioning

* Alternation of natural systems

Figure 5-2: DPISR framework for the Ndlambe Local Municipality

Drivers
Economic

» Economic risks to development — lack of
land available for purchase

* People have low ability to invest

Social

* Inaccessibility of the coast

* Scarcity of potable water

* Infrastructure and service provision are

Pressure
e Limited population growth
* Demand for fresh water

poor

Legislative

* Apartheid planning

* Land Reform Issues

* Land claims along the coast :> State

* Land controlled by provincial « Land cover change
governm_ent ksl Uie Rieguaiian W * Fragmentation of the terrestrial

* EIA requirements environment

Impact

* Reduced ecological functioning
 Concern of future ribbon

Response
» Changes in coastal legislation
» Changing in provincial

legislation and planning tools LT TS f habi
» Changes in local spatial 7 LD concermn otha L2
transformation

planning tools

Figure 5-3: DPSIR framework for Ngqushwa Local Municipality
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In spite of these differences in ‘drivers’, pregsrstate and impacts, the response for both local
municipalities remains broadly the same. Resporespsre changes in national coastal legislation

and provincial and local level development planrangdelines and legislation.

Legislative and planning tools are fundamental msuging effective coastal zone management
along the coasts of Ndlambe and Ngqushwa, andnatiprovincial and local level policies and
programmes need to be aligned. The Coastal ManageBileis a landmark piece of legislation in
terms of coastal management and provides a frankefeorsound pro-active management within
the coastal zone. Although it is recognised thatrgdguirements of the Coastal Management Bill are
onerous and the local municipalities may lack cépato implement them, coastal local
municipalities need to ensure that their SDFs ahérdocal planning documents are in line with

the requirements of this Bill.

Furthermore the Ndlambe and Ngqushwa local munitgs need to ensure that planning
documents are aligned with broader scale conservagilans (STEP and ECBCP) and that a
common vision in terms of development and cons@wadreas is identified. In the Ndlambe Local
Municipality, if this does not take place, it ist@ipated that development pressure will lead to
uncontrolled, unplanned development along thisi@ectf coast, which ultimately leads to a risk of
ribbon development. It is imperative that clear faries be delineated as to where development
can occur and where conservation should take primriorder to prevent urban type developments
occurring in non-urban designated areas and nostaependent developments occurring within
the coastal zone. Furthermore, planning guidelimssd to be explicit in terms of development
types and densities acceptable for each sectitimeotoast. While Ngqushwa Local Municipality’s
land is currently in a state of ‘limbo’ and devetognt is currently not occurring, it is anticipated
that in time, as other sections of the coast dgvelus unspoilt section of coastline will attralee
attention of developers. Furthermore if land refoissues are resolved, the risks currently
associated with development will be significaniyguced and this section of the coast will be more
attractive to developers. In order to pre-empt suess, the Ngqushwa Local Municipality must
identify and delineate priority conservation area®l demarcate areas for future development.
Planning and guideline documents should align Wwith existing and proposed legislation for the
area, as it is anticipated that the Land Use Régul#ct (Act 15 of 1987) will be repelled by the

Land Use Management Bill.

It must be highlighted that future development withhe coastal zone of both these local

municipalities should be achieved in terms of infievelopment as far as possible before the
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expansion of nodes occurs. Development close taltine system should be prohibited and a set
backline should be developed and enforced, botigaioe coastline and around estuaries within the
local municipalities (Stewapers comm).2008). The proposed coastal EMF from Cannon Raxks
Kei River, if gazetted, should inform all spatidapning within the coastal zone of Ndlambe and
Ngqushwa. Both local municipalities need to endina their SDFs align with, and take into
consideration, the finding of the EMF. This willaal for the development of an SDF that will
enable informed land use planning decisions atldbal municipality level. However it is still
imperative that future planning takes into constien the requirements of the local municipality,
who are mandated to promote development, and theeceation planning tools and Acts that
provide for the protection of sensitive ecologigalimportant areas. Furthermore, planning
legislation and guidelines need to be flexible &bec for various social, cultural and ecological

needs within the local municipalities.

Although the municipalities portray distinct difesrces in terms of current development and land
use change, they both offer opportunities for corsg@n of sensitive coastal environments. Due to
the fact that the Ndlambe Local Municipality is d@ping at a significantly higher rate, it is

imperative that this local municipality ensures pianning documents are aligned with current

conservation plans and the proposed EMF.

The DPSIR framework has been useful for this resesr that it has allowed for the identification
of economic, social and legislative drivers of depenent and land use change. The limitation of
this framework is that it is primarily designed fmvironmental reporting and therefore relates to
environmental ‘drivers’. This research has consdesocial, economic and legislative ‘drivers’,
which are diverse and often difficult to categorae they relate to more than one constituent.
However, this framework was useful as it alloweekibility in determination of ‘drivers’ and
allowed for the determination of clear links betwamvironmental problems as a result of social,
economic and legislative changes. It is furtheragcled by GIS analysis and visualisation of the

results of these ‘drivers’.
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CHAPTER 6: CONCLUSION

The coastal zone is a unique dynamic system thgires effective management and spatial
planning to ensure its long-term sustainabilityisTiesearch has focused on the local municipalities
of Ndlambe and Nggushwa as an example of developamehland use change in the coastal zone.
It has shown that in spite of their similar bioplg$ characteristics, they portray distinct

differences in terms of development patterns and lese change, as a result of key ‘drivers’. These
changes were determined and analysed by meansSop®tesses and findings interpreted based

on existing literature regarding this section & toast.

Firstly, this research captured land cover froniah@hotographs at three time epochs (1940, 1973
and 2004) for the Ndlambe and Nggushwa local mpaities through a GIS process of heads-up
digitising, GIS was useful for this process in thatllowed for efficient data capture at a coresist
scale. It should be noted that the scale of dgtéuoa and accuracy of produced data is limited by
the resolution of the aerial photographs from whatdta was captured. The results of this
demonstrate the distribution of land cover clagbesughout the research site. It shows that the
Ndlambe Local Municipality’s dominant vegetationadl three dates is thicket cover followed by
grassland and then disturbed and cultivated aiggushwa'’s land cover is more mixed with no
single dominant land cover class. The main lancecalasses are grassland, thicket and disturbed
land. GIS processes were used to integrate the tae sets from each research site to detect land
cover and land use change. This was used to detetime rate of change of land cover within the
research site, to assess where the greatest clsaageurring. The results are that in the Ndlambe
Local Municipality formal residential (high and lodensity) areas increased rapidly between 1940
and 2004, as did formal township areas between 1878 2004. In the Ngqushwa Local
Municipality the most significant increase is redeat in terms of rural cluster areas between 1973
and 2004.

Based on the changes identified, land cover waspg into primary land cover classes (natural,
formal development, informal development and attdasd) to determine where development and
land use change is primarily occurring within tlesearch site. The results of this showed that the
greatest changes in the Ndlambe Local Municipalis the transformation of natural and altered
lands to formally developed areas and to a lesdeneto informally developed areas. This trend

was also evident in the Ngqushwa Local Municipaktyhough at a significantly lower rate.
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This research identified key ‘drivers’, based oaikable literature and interviews with key experts,
that have led to the development and land use rpattevident in the research area. The key
‘drivers’ of development and land use change wdeatified as relating to economic, social and
legislative factors. These ‘drivers’ were then tetato development and land use change by means
of an adapted DPSIR mod&conomic ‘drivers’contributing to development and land use change
relate to national level economic growth and imgebwnvestor confidence, which have led to a
property boom in the Eastern Cape, evidence of lwitan be seen in the Ndlambe Local
Municipality. The driver also considers economgkrof development; land in the Ndlambe Local
Municipality is under private tenure and developtrieronsidered to be low risk with high returns.
However, land in the Ngqushwa Local Municipalityowned by the provincial government and is
still under communal tenure and thus developmerihim local municipality is considered to be
high risk.Social ‘drivers’include people’s reliance on the coast, peopleed’ and ‘want’ to be at
the coast and the provision of infrastructure agnises available at the coast. Increased mobility
of people, increased consumer spending power ane @eailable leisure time, coupled with
improved access to the Ndlambe Local Municipalitgtseast have made it more attractive to the
domestic and international tourist markdtsegislative ‘drivers’encompasses historical and recent
national, provincial and local level spatial plarmpiegislation and guidelines that either promate o
hinder development. Historical Apartheid plannisdhie main ‘driver’ limiting development in the
Ngqushwa Local Municipality, as legislative anddamform issues have not yet been resolved,

resulting in limited development in this municigpgli

This model demonstrates that these changes leadiditonalpressureson the coastal environment
as a result of continued population growth in thastal zone and urbanisation of coastal areas.
These result in shifts in the natusthte of the coastal zone, as natural land is transforined
developed areas, resulting in loss of natural aaedsfragmentation of the terrestrial environment,
which in turn leads tampactssuch as urban encroachment, which can alter thatiduning of the
system, in terms of reduced ecological functioramg loss of biodiversity. Changes in the natural
functioning of the coastal zone highlight the némda responsen terms of changes in legislation
governing coastal management and spatial planniings, at a national level, has led to the
development of the Coastal Management Bill whi¢hpromulgated as an Act, will be key to
coastal management in South Africa. Furthermorea grovincial level, there are a number of
spatial planning tools, such as STEP, ECBCP angnigosed EMF, that can aid local planners. It
is important that this national and provincial infation be fed into the local municipalities’ key
planning tool, the SDF, to ensure area-appropdatelopment occurs. It is important to note that

the coastal system is a finite resource and cay withstand a certain amount of pressure from
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development. If pressure exceeds this threshatdliresult in devastation, irreversible impacts on

both the coastal environment and communities residehese coastal areas.

It is important to note that these two local mupédities are currently at different stages in teahs
development. The Ndlambe Local Municipality is eumtty experiencing a development boom and
current management and spatial planning guideliaed legislation need to be carefully
implemented. The Ngqushwa Local Municipality is npét developing, which offers the
opportunity to prepare more detailed spatial plagrand management guidelines for the coastal
zone. However, development in the coastal zonedsitable, and as opposed to attempting to
completely conserve the coastal zone or creategganiem with development, town planners and
developers need to work together to ensure thatloement is restricted to existing development
nodes and disturbed areas or areas of low envirotahgensitivity, thus ensuring the conservation
of sensitive coastal areas. If this is not done dtological functioning of the natural system \wél
reduced, making it more susceptible to degradatioastal erosion and extreme weather events,
thus reducing its ability to sustain coastal likelbds. Integrated coastal management and effective
spatial planning are fundamental to ensuring l@rgitsustainability of the coastal zone and it is
important that the legislation and planning thédwas$ for this be implemented. The concern is that
this is largely implemented at the local municipyalevel and therefore relies on their capacity,
which is often lacking, especially in the more tuacal municipalities where effective coastal
management is imperative. Future research shoaldtsealign legislation, guidelines and planning
documents amongst all coastal municipalities andramon vision for coastal management should
be identified and implemented. This will aid in yeeting fragmented management along the coast
based on municipal management extent. In line whik thinking, there needs to be cooperative

governance amongst coastal local municipalities.

This research has contributed to research regatdimjcover and land use change and associated
‘drivers’ in a former homeland area. As noted bgriiecchinget al. (2006), few studies have been
done in this regard. Furthermore this researchligigis that ‘drivers’ affect development and land
use change differently in areas that were incotpdranto former homelands compared to areas that
have always been in South Africa. This researchritites to literature on land use change and
coastal zone development and management. It redeeslopment and land use change to key

‘drivers’, which has not previously been done ia Eastern Cape.

Internationally, management of the coastal zorteghklighted in terms of Agenda 21 (Chapter 17),

the UNEP Regional Seas Programme and the 1GOSt&loBseme programme. They recognise
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that coastal systems are being jeopardised asuli cdruman demand and impact, and stress the
need to protect this unique system and improve gemant thereof. This research has shown that
pressure for development in the coastal zone witenresearch site is beginning to increase and
will adversely affect this zone if not well managethese two local municipalities have the
opportunity to move forward and develop in suchaywhat allows for conservation and sound
management of the coastal zone, within the existing proposed legislative frameworks. If
accomplished, this will ensure long-term sustailitgbwithin the coastal zones of the Ndlambe and

Ngqushwa local municipalities.

Chapter 6: Conclusion 137



REFERENCES

Acocks, J.P.H., 1988/eld types of South Afri¢@“ ed). The Botanical Research Institute, Pretoria.

Adams M., Sibanda, S. and Turner S., 19B8nd Tenure Reform and Rural Livelihoods in

Southern AfricaOverseas Development Institute, London.

Adler, A. 2004: Neighbours without borders in UNEBur Planet, The magazine of the United

Nations Environment Programme. Seas, oceans anlll istaads, 15(1), 30 — 31.

Agardy, T., Alder, J., Dayton, P., Curran, S., Kigman, A., Wilson, M., Catenazzi, A., Restrepo,
J., Birkeland, C., Blaber, S., Saifullah, S., Btan@., Boersma, D., Nixon, S., Dugan, P., Davidson,
N., and Vérosmarty, C. 2005: Coastal Systems itteRhium AssessmenEcosystems and Human
Well-being, Series Volume 1: Current State and dseAssessmenisland Press, USA, pp. 513 —
549.

Avis, A.M., 2008: Personal CommunicationManaging Director, Coastal & Environmental

Services, Grahamstown.

Bauer, G. and Taylor S.D., 200Bolitics in Southern Africa, State & Society in iis@ion Lynne

Rienner Publishers Inc., USA.

Berliner D. and Desmet, P. 20(Hastern Cape Biodiversity Conservation Plan TechiniReport.
Department of Water Affairs and Forestry, Project2005-012, Pretoria.

Berliner D., Desmet, P. and Hayes, R., 20@astern Cape Biodiversity Conservation Plan
Handbook Department of Water Affairs and Forestry, Projdot2005-012, King William’s Town.

Bidone, E.D. and Lacerda, L. D., 2004: The use BSIR framework to evaluate sustainability in
coastal areas. Case study: Guanabara Bay basinjeRianeiro, BrazilRegional Environmental
Change 4, 5 — 16.

Biggs, R and Scholes, RJ. 2002: Land-cover chamg&outh Africa 1911-1993South African
Journal of Scienged8, 420-424.

References 13¢



Blue Flag, 2008Blue Flag Programme[Online] Available: http://www.blueflag.org/ [1August
2008].

Bothma, J. 20025ame Ranch Managemd#@th ed.). Van Schaik Publishers, Pretoria.

C.A.P.E., 2004: Cape Action Plan for the Environment (C.A.P.HDnline] Available:
http://www.capeaction.org.za/ [16 October 2008].

Caeiro, S., Mouréo, ., Costa, M. H., Painho, Mapi®s, T. B. and Sousa, S., 2004: Application of
the DPSIR model to the Sado Estuary in a GIS conte$ocial and Economical Pressures in
Toppen, F., Prastacos, P. (Edrbceedings of 7th Conference on Geographic InféionaScience
Crete University Press, 391 — 402.

Cao, C and Lam, N.S, 1997: Understanding the Saderesolution effects in Remote Sensing and
GIS, in Quattrochi, D.A. and Goodchild, M.Scale in remote sensing and GERC Press LLC,

USA, pp. 57 - 72.

Cape Land Use Planning Ordinance, 1988pe Land Use Planning Ordinanderovince of the

Eastern Cape, Bisho.

Carnie, T. 2007: KwaZulu-Natal's vanishing coastlifthe Mercury(2 August 2007), pp 1.

Carter, A., 2008Personal CommunicatiorSenior Consultant and Director of the East London

Office, Coastal & Environmental Servicésst London.
Carter, J., 1997The South African Gauss Conform map projectionegysinstitute for Water
Quality Studies, Department of Water Affairs. [Ovel} Available:

http://www.dwaf.gov.za/IWQS/gauss/gauss.html [26t8eber 2008].

Carter, R.W.G., 1999Coastal Environments. An Introduction to the Phgisi&cological and
Cultural Systems of Coastlinescademic Press, USA.

Charton, N. 1980Ciskei, a South African Homelan@room Helm Ltd, London.

Cheong, S., 2008: A new direction in coastal mansge, Marine Policy 32, 1090 — 1093.

References 13¢



Cherinin, P.R and LeRoux, C.P, 20@gale, Accuracy and Cost: GIS Demands an Understgnd
of the Basics, Basic principles for building a GIS[Online] Available:
http://mww.cdm.com/NR/rdonlyres/8FF6 CA2E-C934-444GDD-
703F563B43CA/0/ScaleAccuracyandCostGlSDemandsanstaghelingoftheBasics. pdf

[24 February 2007].

Chief Directorate Survey and Mapping (CDSM), 20B&m reality to map: Map Projections used
in South Africa[Online] Available: http://w3sli.wcape.gov.za/saps/Mapping/mapprojn.htm [17
June 2008].

Christian, R.R., Baird, D., Bowen, R.E., Clark, D,Me Mora, S., DiGiacomo, P.M., Jiménez, J.,
Kineman, J., Mazzilli, S., Servin G., Talaue-McManu., Viaroli, P. & Yap, H., 2005Coastal
GTOS Strategic design and Phase 1 implementateom pbod and Agriculture Organization of the

United Nations, Rome.

Christopher, A.J., 200T.he atlas of changing South AfridRoutledge, London.

Ciskei Department of Agriculture and Forestry ammktion Venn and Associates, 1983eddie
Coast Rural Development ProjecWVolume 1 — Data ReportUnpublished, Draft Report,

Department of Agriculture and Forestry, Ciskei.

Clark, N.L. and Worger, W.H. 200&outh Africa, the rise and fall of Aparthefllearson Education

Limited, London.

Cloke, P., Cook, I., Crang, P., Goodwin, M., Painte and Philo, C., 200£racticing Human
Geography SAGE Publications Ltd, London.

Coastal & Environmental Services (CES), 2005nal Ngqushwa Strategic Environmental

Assessment Repo@oastal & Environmental Services, Grahamstown.

Coastal & Environmental Services (CES), 20B6ffalo City Municipality, Integrated Coastal Zone

Management Plan (ICZMPY¥oastal & Environmental Services, Grahamstown.

Colman, M.,2008:Personal Communicatioindependent Consultant, Kidds Beach.

References 14C



Congalton, R.G. and Green, K., 19%&sessing the Accuracy of Remotely Sensed Dataciplas

and PracticeLewis Publishers, London.

Costanza, R., d'Arge, R., de Groot, R., FarberG#asso, M., Hannon,B., Limburg, K., Naeem, S.,
O'Neill, R.V., Paruelo, J., Raskin, R.G., Sutton,aAd van den Belt, M., 1997: The value of the

world’s ecosystem services and natural capgiature 387, 253 — 260.

Council for Scientific and Industrial Research (Rl 2004: Eastern Cape State of the
Environment ReportCSIR Division of Water, Environment and Forestrgclinology. Durban,
South Africa. Produced on behalf of the Eastern eC@epartment of Economic Affairs,

Environment and Tourism, Bisho.

Damassa, T., 20081onthly Update: The Value of Coastal Ecosystewisrld Resource Institute.
[On-line] Available:http://earthtrends.wri.org/updates/node/118 [11d11&007].

Davies, B. and Day, J., 1998anishing WatersUniversity of Cape Town Press, Cape Town.

Deck, J., 2005:Aerial Imagery Guidelines, For Those Needing to Wnbut Afraid to Ask
Unpublished, the Central Joint Data Committee, Bpéoterest Group, University of California,
USA.

Department of Environmental Affairs and Tourism @®B, 1999: National State of the
Environment Report - South Africa, Marine and CahsSystemdOnline] Available:

http://www.ngo.grida.no/soesa/nsoer/issues/codsttiintm [10 October 2008].

Department of Environmental Affairs and Tourism ®B, 2000: White Paper for Sustainable

Coastal Development in South Afriéepartment of Environmental Affairs and TourisnmetBria.

Department of Environmental Affairs and Tourism @®B 2001: National Land-Cover Database
Project.[On-line] Available:

http://www.environment.gov.za/soer/estuary/apprdaohl [28 February 2008].

Department of Environmental Affairs and Tourism @®Ig, 2005: State of the coast, Indicator -
Coastal land use changelOnline] Available: http://soc.csir.co.za/cocoonZide/indicators-
view/031 [29 September 2008].

References 141



Department of Environmental Affairs and Tourism (®B, 2006: South Africa Environmental
Outlook. A Report on the State of the EnvironmBeipartment of Environmental Affairs and

Tourism, Pretoria.

Department of Trade and Industry (DTI), 2006dustrial Development Zones (IDZ)Online]
Available: http://www.thedti.gov.za/offerings/offag.asp?offeringid=217 [18 August 2008].

Di Gregorio, A. 2005Land Cover Classification System, Classificationaapts and user manual.

Food and Agriculture Organization of the United ibias, Rome.

Dickinson, G.C., 1979 aps and Aerial Photograph&ed). Edward Arnold, London.

Dimensions Development Network (DDN), 2008&yqushwa Local Municipality, Local Economic

Development Strategipimensions Development Network.

Dredge, H., 2008:Personal Communication Acting Municipal Manager, Ndlambe Local

Municipality, Port Alfred.

Dumanski J. and Pieri, C., 1996: Application of gressure-state-response framework for the land
quality indicators (LQI) programme in FAQJNDP, UNEP and World BankLand Quality
Indicators and Their Use in Sustainable Agricultared Rural DevelopmenFood and Agriculture

Organization of the United Nations , Rome.

Erdogan, M., Eker, O., Yilmaz, A. and Aksu, O., 200rthorectification of Spot Images with the

same-pass constraintgnpublished, ISPRS Congress, Turkey Commissiostdnbul.

Food and Agricultural Organisation (FAO), 1998he FAO AFRICOVER programmgnline]
Available: http://www.fao.org/sd/eidirect/EIreO088n [12 August 2008].

Foote, K.E and Huebner, D.J, 200&rror Accuracy, and Precision[Online] Available:

http://www.colorado.edu/geography/gcraft/notesfiéemor_f.html [11 March 2007].

Foster, S.S.D. 2001: The interdependence of groateivand urbanisation in rapidly developing
cities,Urban Water,3, 185 — 192.

References 142



Fouché, F., 2008ersonal CommunicatiorEnvironmental Officer, Ndlambe Local Municipality
Port Alfred.

Fox, J., Krummel, J., Yarnasarn, S., Ekasingh, Ml Bodger, N.1995: Land-use and landscape
dynamics in Northern Thailand: assessing changlerée upland watershedsnbio,(24) 328 — 34.

Fuggle, R.F. and Rabie, M.A. (eds), 1982wvironmental Management in South Afridata & Co.
Ltd, Kenwyn.

Giannecchini, M., Twine W. and Vogel, C., 2006: Hasover change and human—environment
interactions in a rural cultural landscape in SoAtica. The Geographical Journal,73 (1), 26 —
42.

Glavovic, B. C., 2000a0ur Coast, Our FutureA Management Approach to Coastal Management

in South AfricaDepartment of Environmental Affairs and Tourismp€a own.

Glavovic, B. C., 2000bBuilding Partnerships for Sustainable Coastal Depehent. The South
African Coastal Policy Formulation Experience: TReocess, Perceptions and Lessons Learned.

Department of Environmental Affairs and Tourismp€aown.

Glavovic, B. C., 2006: The evolution of coastal mg@ment in South Africa: Why blood is thicker
than waterOcean and Coastal Manageme#®, 889 — 904.

Goldewijk, K. K. (2001), Estimating Global Land U&hange over the Past 300 years: the HYDE
DatabaseGlobal Biogeochemistry Cycle$5(2), 417-433.

Goodchild, M. and Gospal. S. (eds), 198@curacy of Spatial Database$aylor & Francis Ltd,
USA.

Govender, D., 200&ersonal CommunicatiorRegional Environmental Manager, Cacadu Region,

Department of Economic Development and Environmniegkifairs (DEDEA), Port Elizabeth.

Griffiths, M., 2008: Personal Communication Conservation OfficerWildlife and Environment
Society of South Africa, Eastern Cape, Port Eliztabe

References 14¢



Hara, Y., Takeuchi, K. and Okubo S., 2005: Urbamzalinked with past agricultural land use
patterns in the urban fringe of a deltaic Asian aaeiy: a case study in Bangkdkandscape and
Urban Planning 73, 16 — 28.

Harris, T.M., Weiner, D., Warner T.A. and Levin,,RL995: Pursuing Social Goals through
Paticiptry Geographic Information Systems, redresSouth Africa’s historical political ecology,
in Pickels, J. (ed)Ground Truth, the Social Implications of Geograptinformation Systems.

Guilford Press, New York.

Haschick, R., 2008:Personal CommunicationSector Specialist - Aquaculture, Fisheries &
Environmental Management (Investment and Trade €fion), Eastern Cape Development

Corporation, East London.

Hauck, M. and Sowman, M., 2001: Coastal and figlsedo-management in South Africa: An

overview and analysidJarine Policy 25, 173 — 185.

Hill Kaplan Scott (HKS) Incorporated Consulting Emeers, 1984:Ciskei Coastal Zone -
Guidelines for Tourism and Recreational PotentidDraft Report Hill Kaplan Scott Incorporated

Consulting Engineers, South Africa.

Hinrichsen, D. 1995Coasts in Crisis[On-line] Available:
http://www.aaas.org/international/ehn/fisheriesfigins. htm [11 March 2007].

Integrated Global Observing Strategy (IGOS), 2086Coastal Theme Report for the IGOS
Partnership UNESCO, France.

Intergovernmental Panel on Climate Change (IPCQ),72 Summary for Policymakers, in Parry,
M.L., Canziani, O.F., Paulutikof, J.P., van der dem P.J., and Hanson, C.E. (Ed§)imate
Change: Impacts, Adaptation and Vulnerability, Gdmittion of Working Group Il to the Fourth
Assessment Report of the Intergovernmental PaneClonate Change Cambridge University

Press, Cambridge, pp. 7 — 22.

References 144



International Property Investment Network, 2008outh Africa Investment GrowthOnline]
Available:
http://lwww.propertyshowrooms.com/south%?20africagiemy/investment/south%?20africa-

investment-growth.asp [26 September 2008].

Jago-on, K.A. B., Kaneko , S., Fujikura, R., F@gma, A., Imai, T., Matsumoto, T., Zhang , J.,
Tanikawa, H, Tanaka, K., Lee, B and Taniguchi, KO Urbanization and subsurface
environmental issues: An attempt at DPSIR modeliegdmn in Asian cities, Science of the Total
Environment (2008), doi:10.1016/j.scitotenv.20@3004.

Jesinghaus, J., 1998 European System of Environmental Pressure Inditest Volume of the
Environmental Pressure Indices Handbook: The Inmicsa(Part I: Introduction to the political and
theoretical background]Online] Available: http://esl.jrc.it/envind/theglhhandb_03.htm#Heading5
[14 October 2008].

Johnston Commercial Industrial Properties, 20@ape Town Property{Online] Available:
http://www.capetownprop.co.za/index.php?option=cbatproperty&task=viewtype&id=15&Itemi
d=26 [20 November 2008].

Kidd, M., 1997:Environmental Law, a South African Guideita & Co. Ltd, Kenwyn.

Kilic S., Evrendilek, F, Berberoglu, A. and Demiges, C., ND:Environmental Monitoring of
Land-Use and Land-Cover Changes in Amik Plain, @&urkJnpublished, Commission VII, WG
VII/3, Turkey.

Kitchin, R. and Tate, N.J., 200Conducting Research in Human Geography — theorfhadelogy

& practice. Pearson Education Limited, London.

Knight, A.T. and Cowling, R.M., 2006: Into the tkiof it: bridging the research—implementation
gap in the thicket biome through the Thicket For@outh African Journal of Scienck)2, 406 —
408.

Kockott, F. 2005Wild Coast cottages have to go — co@tinday Independent. [Online] Available:
http://www.sundayindependent.co.za/index.php?f8eldi1042&fArticleld=3030556 [12 August
2008].

References 14z



Korte, G.B, 2001The GIS Book5™ ed). Onword Press, USA.

Lahiff, E., 2003: Land Reform and Sustainable Linebds in South Africa’s Eastern Cape
Province.Sustainable Livelihoods in Southern Africa Resedaper 9 Institute of Development

Studies, Brighton.

Lambin, E. F., Turner, B. L., Geist, H.J., AgbofaC., Angelsen, A., Bruce, J.W., Coomes, O.T.,
Dirzo, R., Fischer, G., Folke, C., George, P. Simdwood, K., Imbernon, J., Leemans, R., Li, X,
Moran, E.F., Mortimore, M., Ramakrishnan, P. Sghaids, J.F., Skanes, H., Steffen, W., Stone,
G.D., Svedin, U., Veldkamp T.A., Vogel, C. and X, 2001: The causes of land-use and land-
cover change: moving beyond the mytGsobal Environmental Changéd1(4), 261-269.

Langholz, J. A. and Kerley, G.I.H., 2006ombining Conservation and Development on Private
Lands: An Assessment of Ecotourism based PrivateeGReserves in the Eastern Ca@entre for
African Conservation Ecology, Report No. 56, Nelddandela Metropolitan University, Port
Elizabeth.

Lilesand, T.M., Kiefer, R.W. and Chipman, W.J. 20Remote Sensing and Image Interpretation
(5™ ed). John Wiley & Sons Inc., USA.

Longley, P.A, Goodchild, M., Maguire, D.J and RhimdW, 2002:Geographic Information
Systems and Scienc®hn Wiley & Sons Ltd., Chichester.

Lépez, E., Bocco, G., Mendoza, M. and Duhau, EQ12Predicting land-cover and land-use
change in the urban fringe — A case in Morelia (ifigxico. Landscape and Urban Planning5,
271 — 285.

Loughland, R. A., Saenger, P., Luker, G., Siddigui, Saji, B., Belt, M. and Crawford, K., 2007:
Changes in the coastal zone of Abu Dhabi determiiséty satellite imagery (1972—-2003)guatic
Ecosystem Health and Managemetti(3), 301 — 308.

Lubke, R. and de Moor, I. (eds), 1988eld Guide to the Eastern and Southern Cape Coasts

University of Cape Town Press, Cape Town.

References 14¢



Lubowski, R.N., Plantinga, A.J. and Stavins, R2003: Determinants of land use change in the
United States 1982-199MDiscussion Paper, Resources for the Future. [Gaj-liAvailable:
www.rff.org [10 February 2007].

Lunkapis, G.J, 1999oastal Zone: Concept and Approaché€ZM Project Counterpart, Planner.
[Online] Available: http://www.iczm.sabah.gov.my/iets/Sandakan%201/mst-Coastal.html [28
April 2008].

MacGregor, D., 2008Port Alfred ratepayers protest at subsidising neasvelopmentsDispatch.
[Online] Available: http://www.dispatch.co.za/20083/30/Easterncape/cport.html [01 October
2008].

Malan, D.E. and Swart, D.H. 1997: South Africa greed coastal management and engineering
converging towards collisions or collaboratioliransactions of the Royal Society of South Africa
52(1), 227 — 252.

Mapukata, T. 2008Personal CommunicationRegional Environmental Manager, Amathola

Region, Department of Economic Development and ienmental Affairs (DEDEA), East London

Martinez,M.L., Intralawan, A., Vazquez, G., Perez-Maqueq, &utton, P. and Langrave, R., 2007:
The coasts of our world: Ecological, economic andiad importanceEcological Economigsdoi:
10.1016/j.ecolecon.2006.10.022.

Mather, A., 2008: Coastal erosion and sea leve, raise municipalities preparedfstitute of
Municipal Engineers of Southern Africa (IMESB3(3), 49 — 71.

Matthews, S., 20010ur Coast: A National HeritagePeople and the Coast: Culture and History.
[Online] Available: http://sacoast.uwc.ac.za/pustions/2A-CultureHistory.pdf [06 March 2007].

May L., 2008:Personal CommunicationLED Officer, Ngqushwa Local Municipalityeddie.
Millennium Ecosystem Assessment (MEA), 20@cosystem Services and Human Well-being:

Wetlands and Water Synthesis Repilitlennium Ecosystem Assessment, Island Pres#.US

References 147



Ministry of Sustainable Resource Management (MSRI@R5:Scale, Accuracy, and Resolution in
a GIS.[Online] Available: http://www.geog.ubc.ca/courldisk/gis.notes/gisscale.html [06 March
2007].

Moffett, M and de Ruyck, A.M.C. 1998eaches as recreational outlets: a national questére

survey Institute for Coastal Research, University of Helizabeth, South Africa.

Mucina, L. and Rutherford, M.C., 2006 (ed9)he Vegetation of South Africa, Lesotho and

Swaziland Strelitzia, 19 South African National Biodiversity Institute,d®oria.

Murray, N., 2005Kleinemonde ReflectionBreText Publications, Clarmont.

Naidoo, C., 2008Personal Communicatiofown Planner, Tshani Consulting, East London.

Ngqushwa Municipality, 2007Nggushwa Municipality Reviewed Integrated Develagniéan
2006/07 Ngqushwa Municipality, Peddie.

Nicholls, R.J., P.P. Wong, V.R. Burkett, J.O. Caoahtio, J.E. Hay, R.F. McLean, S. Ragoonaden
and C.D. Woodroffe, 2007: Coastal systems and jomglareas in Parry, M.L., Canziani, O.F.,
Palutikof, J.P., van der Linden P.J. and HansoBR, (Eds):Impacts, Adaptation and Vulnerability.
Contribution of Working Group Il to the Fourth Assenent Report of the Intergovernmental Panel

on Climate ChangeCambridge University Press, Cambridge, 315-356.

Ntlokonkulu, N., 2008Personal CommunicatiorEstates and Housing Officer, Ngqushwa Local

Municipality, Peddie.

Nwilo, P.C., 2005: GIS Applications in Coastal Mgaaent: A view from the developing world, in
Bartlett, D., Smith, J (eds§;IS for Coastal Zone Manageme@®RC Press LLC, USA, 181 — 194.

Pam Golding Properties, 2008:Pam Golding Properties. [Online] Available:
http://www.pamgolding.co.za/searchmap/MapsFirskasfaplD=27&cboProvince=ECAPE
[6 October 2008].

References 14¢



Pauleit, S., Ennos, R., and Golding, Y. 2005: Miniglthe environmental impacts of urban land
use and land cover change — a study in MerseySidel.andscape and Urban Planningl, 295 —
310.

Pirrone, N., Trombino, G., Cinnirella, S., AlgieA,, Bendoricchio, G and Palmeri, L., 2005: The
Driver-Pressure-State-Impact-Response (DPSIR) agprdor integrated catchment-coastal zone
management: preliminary application to the Po cataft-Adriatic Sea coastal zone systdteg
Environ Change5, 111 — 137.

Preston-Whyte, R. and Oelofse, C. 2007: The dewedmp of South Africa’s Coastal Tourism
Resorts, in Agarwal, A. and Shaw, G. (eds)anaging Coastal Tourism Resorts, A Global

PerspectiveMultilingual Matters, London, pp. 187 — 203.

Procedures Manual, NOProcedures Manual for Applicable Land Use Managenhegislation in
the Eastern Cape Provinc€ontextual — Policy and Legal Framework. Provioéghe Eastern

Cape, Bisho.

Provincial Growth and Development Plan (PGDP), 2@&stern Cape Provincial Growth and
Development Plan, 2004 — 20Rrovince of the Eastern Cape, Bisho.

Republic of Ciskei, 1987d:and Use Regulation Act, Act No. 15 of 19Bgpartment of Internal

Affairs and Land Tenure, Ciskei.

Republic of Ciskei, 1987kNature Conservation Act, No. 10 of 19&epartment of Agriculture

and Rural Development, Ciskei.

Republic of South Africa, 1998\ational Environmental Management Act: EIA, Act 10G. of

1998.Department of Environment and Tourism, Governni&iriter, Pretoria.

Republic of South Africa, 200Municipal Systems Act, Act no. 32 of 2006cal Government,

Government Printer, Cape Town.

Republic of South Africa, 2004&ommunal Land Rights Act, Act No. 11 of 20B4vernment

Printer, Cape Town

References 14¢



Republic of South Africa, 2004INational Environmental Management: Biodiversity ,A&tt No.

10 of 2004 Department of Environment and Tourism, Governni&iriter, Cape Town.

Republic of South Africa, 2006aand Use Management BillGovernment Printer, Pretoria.

Republic of South Africa, 2006[:he National Environment Management Act: Integrafedstal

Management BillDepartment of Environment and Tourism, Governnk&iriter, Pretoria.

Rigby, S. and Diab, R. 2003: Environmental Sustalitg and the Development Facilitation Act in
South Africa.Journal of Environmental Lawl5(1), 27 — 38.

Roger, G., 2008:Sunshine Coast under pressure from developdise Herald, Johnnic
Communications. [Online] Available:
http://www.theherald.co.za/herald/2006/11/27/ne®/127112006.htm [29 September 2008].

Rowlston, W., 2008Personal CommunicatiQrCES Director, Coastal & Environmental Services,

Grahamstown.

Rush, R. and Ollerhead, J., 20@&1 assessment of ArcView and Image Analysis 1.éaisuring
geomorphic change in coastal saltmarsiésiline] Available:
http://www.coastgis.org/01pdfs/rush.pdf. [11 Magd07].

SABC News, 2008Eastern Cape counts the cost after heavy sto@ABC News. [Online]
Available: http://www.sabcnews.com/south_africakyaii0,2172,178008,00.html [29 October
2008].

Sale, P.F., M.J. Butler 1V, A.J. Hooten, J.P. KeitzK.C. Lindeman, Sadovy de Mitcheson, Y. J.,
Steneck, R.S. and van Lavieren, H., 208&mming Decline of the Coastal Ocean: Rethinking

Environmental Managemeritnited Nations, New York.

Schumann, E.H., Gray, R.W.S. and Shone, R.W., 20kl flow structures and sedimentation in
the lower Kowie estuary, Port Alfred, South AfricBransactions of the Royal Society of South
Africa, 56(1), 11 — 24.

References 15C



Secretariat for Eastern African Coastal Area Manag@ (SEACAM) and Council for Scientific
and Industrial Reseach (CSIR), NBtrategic Environmental Assessment guidelineshi@icbastal
countries of Eastern Africa and the Western Indi2ecean Island StatesSecretariat for Eastern

African Coastal Area Management, Maputo.

SetPlan, 2006:Ndlambe Municipality, Spatial Development Framewo8etPlan, Settlement

Planning Solutions, Port Elizabeth.

Sholto-douglas, A., 2008ersonal CommunicatiorManaging Director, Kwandwe Private Game

Reserve, Grahamstown.

Showalter, P.S., Silberbauer, M., Moolman, J. aoavidan, A., 2000Revisiting Rietspruit: Land
Cover Change and Water Quality in South Afri€aoceedings of the ICRSE 28&nternational

Symposium on Remote Sensing of Environment anddTAWKRSE Symposium, Cape Town.

Smith, N. and Wilson, S.L., 2002hanging land use trends in the Thicket Biome: &asism to

game farmingTerrestrial Ecology Research Unit, University oftfelizabeth, Port Elizabeth.

Smuts, J., 2008Bushmans River Mouth Ratepayers Association NewsrLissue 5, Bushmans
River Mouth.

South African National Biodiversity Institute (SAMNB ND: South African National Biodiversity
Institute [Online] Available: http://www.sanbi.org/ [12 Quier 2008].

StatsOnline,  2005: Interactive and  Electronic  Products. [Online]  Available:

http://lwww.statssa.gov.za/census01/html/C2001Icterasp [09 September 2008].

Stewart, W., 2008Personal CommunicationSRK Consulting, Senior Environmental Scientist,
Port Elizabeth.

Succulent Karoo Ecosystem Programme (SKEP), BDcculent Karoo Ecosystem Programme.
[Online] Available: http://www.skep.org/ [16 Octeb2008].

Sulther, P. B., 2008:Personal CommunicationLand Surveyor, M.E.H. Silther & Son,

Grahamstown.

References 151



The Times, 2008: The stinking state of SA’s waters.[Online] Available:
http://www.thetimes.co.za/News/Article.aspx?id=733911 August 2008].

Thompson, M.W., 1996: A standard land cover clasdibn scheme for remote-sensing

applications in South Africe&Bouth African Journal of Sciencg2, 34 — 42.

Thompson, M.W., van den Berg, H.M., Newby, T.S. &whre, D., 2001Guideline Procedures
for National Land-Cover Mapping and Change Monitgri Council for Scientific and Industrial
Research (CSIR) and Agricultural Research CouA®I), Pretoria.

Tibbetts, J., 2002: Coastal Cities Living on theg&dEnvironmental Health Perspectiyekl0(11),
A674 — A681.

Travis, J., 2005: Scientists' Fears Come True asiddme Floods New OrleanScience Magazine
309, 1656 — 1659.

Turpie, J.K., Adams, J.B., Joubert, A., HarrisorD.T Colloty, B.M., Maree, R.C., Whitfield, A.K,
Wooldridge, T.H., Lamberth, S.j., Taljaard, S. avidn Niekerk, L., 2002: Assessment of the
conservation priority status of South African esiemfor use in management and water allocation.
Water SA28(2), 191 — 206.

United Nations, 2004Agenda 21: Chapter 17 — Protection of the ocearlskiads of seas,
including enclosed and semi-enclosed seas, andalaa®gas and the protection, rational use and
development of their living resourcddnited Nations Department of Economic and Socidifs
Division for Sustainable Development. [Online] Atedile:
http://www.un.org/esa/sustdev/documents/adgendagligé/adgenda2lchapterl7.htm [15 October
2007].

United Nations Environment Programme (UNEP), 19B# Declaration on Environment and
Development[Online] Available:
http://www.unep.org/Documents.Multilingual/Defaabp?DocumentID=78&ArticlelD=1163

[22 September 2008].

References 152



United Nations Environment Programme (UNEP), 19@&stern African Atlas of Coastal

Resources, Kenyélnited Nations Environment Programme, Nairobi.

United Nations Environment Programme (UNEP), NRegional Seas Programm¢Online]

Available: http://www.unep.org/regionalseas/ [22&enber 2008].

United Nations Millennium Development Goals, 2008llennium Development Goals (MDGS).
[Online] Available: http://mwww.undp.org/mdg/ [4 Augt 2008].

United States Geological Survey (USGS), 199p Accuracy Standard§act Sheet FS — 171-99
(November 1999).

Van Niekerk, P. 2007Court dismisses Wild Coast cottage owners’ appgahline] Available:
http://www.environment.co.za/topic.asp?TOPIC_ID=13B1 August 2008].

Verburg, P.H. and Veldkamp, A., 2005: Introductionthe Spatial Issue on Spatial modelling to
explore land use dynamidsiternational Journal of Geographical Informatiori&nce 19(2), 99 —
102.

Verburg, P.N., Schot, P., Dijst, M. and Veldkamp, 2004: Land use change modelling: current
practice and research prioriti€@eoJournal 61(4), 309 — 324.

Visser, G., 2003: Visible, Yet Unknown: Reflections Second-Home Development in South
Africa. Urban Forum 14(4), 379 — 407.

Ward, D., 2005: Do we understand the causes of bostbachment in African savannasffican
Journal of Range Forage Scien@2(2005), 101 — 105.

World Resource Institute, 2002Vorld Resources 2000 — 2001 People and Ecosystéhes,

Fraying Web of LifeWorld Resource Institute, Canada.

Wynberg, R. 2000: International and National PelciConcerning Marine and Coastal
Biodiversity, in Durham, B.D. and Pauw, J.C. (ed$yyine Biodiversity Status Report.
[Online] Available: http://www.nrf.ac.za/publicatis/marinerep/policies.htm [12 August 2008].

References 15¢



Zacharianm, A., 2008Building Boom[Online] Available:
http://www.madibaaction.co.za/Artical.aspz?Storylla40f353-04dc-478b-b526-
5dbba7ede523&PagelD=6b5dbc71-abcd-49cc-a676-1@&Mad [14 October 2008].

Data Sources:

Chief Directorate Survey and Mapping (CDSM), 1988rial Photographsflight plans 134 _085 to
134 _098. Department of Survey and Mapping, Soutfcéf

Chief Directorate Survey and Mapping (CDSM), 19A2rial Photographsflight plans 03_026 to
03 _039. Department of Survey and Mapping, SoutlicAfr

Chief Directorate Survey and Mapping (CDSM), 19&8rial Photographsflight plans 721_003 to
721 _013. Department of Survey and Mapping, Soutfcéf

Chief Directorate Survey & Mapping (CDSM), 20erial Photographsflight plans 498 374 and
498 412 to 498 413. Department of Survey and Map@outh Africa.

Chief Directorate Survey and Mapping (CDSM)50 000 shape files topo seriaheets 3326DA,
3326DB, 3327AC, 3327AD and 3327CA. Department a8y and Mapping, South Africa.

Mucina, L. and Rutherford, M.C., 2006 (ed9)he Vegetation of South Africa, Lesotho and

SwazilandData Disc South African National Biodiversity Institute,&®oria.

Municipal Demarcation Board; 200$A Explorer Data CD, Census 200Municipal Demarcation
Board, South Africa.

Municipal Demarcation Board (MDB), 20068vunicipal Demarcation Board Data[Online]
Available: http://www.demarcation.org.za/ [09 AgzD07].

Republic of South Africa, 199&NPAT /TOURPAT DataDepartment of Environmental Affairs

and Tourism, Pretoria.

References 154



APPENDICES

Appendices 15&



APPENDIX A: NDLAMBE SDF PLANNING MAPS

Figure A-1: Desired spatial plan for the Ndlambe LM (SetPld0Q&)
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APPENDIX B: LAND COVER CLASSES

Land cover can be defined as the observed covireoéarth’s surface. When one considers land
cover it should be confined to the description efjetation and man-made features on the land

surface that are recognisable from the arial phajuts.

PRIMARY LAND COVER — NATURAL

1. Thicket

Communities typically composed of tall, woody, sglpporting, single or multi-stemmed plants

(branching at or near the ground), with, in mostesano clearly definable structure. Total canopy
cover is greater than 10%, with canopy heights betw2 — 5 metres. Indigenous species, including
coastal forest. Areas appear dark on the aeriabpl®ize, tone and texture differences relate & ag
and species. Presence of shadows also give infiormabout the object's height, shape, and

orientation.

2. Grassland

All areas of grassland with < 10% tree and/or stwahopy cover. Dominated by grass-like, non-
woody, rooted herbaceous plants. Essentially imtige species growing under natural or semi-
natural conditions. The better the condition of ghassland the darker and more even in tone it will

appear (Lawns show as even medium grey tone).
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3. Water bodies (enclosed)

Areas of open water, generally permanent. The oayagcludes both natural and man-made water
bodies, which are either static or flowing, andskrebrackish and salt water conditions. This
category includes features such as rivers, magarveirs, farm-level irrigation dams, permanent
pans, lakes. Excludes estuaries, wetlands anddlamdareas.

4. Estuaries

Natural body of surface water that is part of aewaburse that is permanently or periodically open
to the sea; and in which a rise and fall of theewvdg¢vel as a result of the tides is measurable at
spring tides when the water course is open to ¢lae Bstuaries are defined as the part of a water
course that is permanently or periodically opethosea, the properties of which are influenced by
the twice-daily rising and falling of the tide (Oas and Day, 1998; Republic of South Africa,
2006b).

5. Wetlands

Natural or artificial areas where the water leepermanently or temporarily at (or very near) the
land surface, typically covered in either herbaseou woody vegetation cover. The category
includes fresh, brackish and salt water conditidiiamples include pans (with non-permanent
water cover), and reed-marsh or papyrus-swamp.
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6. Floodplain
Natural low lying areas adjacent to rivers and asts predominantly formed of river sediment.

Areas are prone to flooding when the river is aod.

7. Littoral active zone

Any land forming part of, or adjacent to the seashiat is unstable and dynamic as a result of
natural processes. It is characterised by duneghles, sand bars and other landforms comprised of
unconsolidated sand, pebbles or such material whickither un-vegetated or only partially

vegetated.

PRIMARY LAND COVER - ALTERED

8. Disturbed

Permanent or near-permanent, man-induced areas\yofow vegetation cover (i.e. removal of tree,
bush, or herbaceous cover) in comparison to th@wsuoding natural vegetation cover. This can be
associated with subsistence level agriculture, beergrazing of livestock and / or wood-resource
removal has been locally excessive. Often assaktiatéh severe soil erosion problems. This

includes lands previously used for cultivation,ttaige returning to their natural state.
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9. Cultivated fields

Areas of land that are ploughed and/or prepareddsing crops, includes areas currently under
crop, fallow land, and land being prepared for pfan Characterisd by uniform, well managed
field units (often with the aim of supplying regannational and possibly export markets). Includes
fallow lands. There is enormous variety when logkat cultivated lands - photographs taken
around harvest time offer the most positive idesdtion. It is possible to distinguish between

different types of farming techniques.

10. Residential - high density

Formal built-up areas consisting of permanent stines in which people reside. Identifiable by the
high density buildings and associated infrastructipredominantly roads). Residential structures
are either single or multi-level (often refers toiddle-class’ and ‘upper class’ residential areas).

This may include areas of commercial business iieBwvhere these are not easily identifiable.

11. Residential - low density

Formal built-up areas consisting of permanent stines in which people reside. Identifiable by the
low density buildings and associated infrastruc{predominantly roads). Residential structures are
either single or multi-level (often refers to ‘midetlass’ and ‘upper class’ residential areas). In
these areas this will generally include any ardasommmercial business activities, as they are not

easily identifiable.
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12. Formal Township
Permanent structures, usually located on servited within former black residential areas, laid

out in an organised, pre-planned manner. Includés low and high building densities.

13. Informal township
Non-permanent shack type dwellings (i.e. tin, caetld, wood etc) typically established on an
informal, ad hoc basis, on non-serviced sites.dtithigh or low building densities, often on the

outskirts of formal townships (an expansion of themnew main roads.

14. Rural clusters
Areas of clustered rural dwelling (i.e. kraals) wadatructural density is too low to be classifischa

formal village, but are of sufficient level to basdly identifiable as such on imagery. Small scale
cultivation / garden plots often form a major sphttomponent, and are located amongst the

residential structures. These are often foundasesproximity to major and secondary roads.
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15. Non residential areas

Areas that are clearly non-residential and are gmiignused for the conduct of commerce, industrial
and other mercantile business. It includes sitesoaated with educational (i.e. schools,
universities), business development centres suahdastrial ‘techno-parks’, and/or social services
(i.e. hospitals). (Note: only mapped if clearly ntiGable, otherwise included within residential,

high or low density).

16. Recreational land
Areas of open space, predominantly grassland, fssedcreational activities. This includes areas

such as school and public sports fields and galfses.
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APPENDIX C: GPS RESULTS FROM GROUND TRUTHING EXERCI SE
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Figure C-1: GPS points captured during the ground truthingase
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APPENDIX D: SPECIALISTS AND MUNICIPAL OFFICIALS INT ERVIEWED

Topics discussed with respondents

Spatial planning
o SDFs and other guideline documents
o0 The proposed EMF that covers this section of coast
Local Municipality’s capacity to cope with additiaindevelopment
o Financial and human capacity
The proposed Coastal Management Bill
o0 Local Municipality’s capacity to meet requiremeafghe Bill
DEDEA's capacity to deal with EIA applications acmiastal management issues
Drivers of development

Limitations to development

Dr Avis

Coastal & Environmental Services, Managing Director

The Integrated Coastal Management Bill is usefuhat it provides for pro-active management
of the coastal zone

It draws attention to the ecological set back nehich has always been important but never
enforced

In terms of the Bill development in the coastalfeuzone can happen but this area should be
limited to a low development area

The problem with the Bill is that it expects to rhutom the local municipalities in terms of
planning — they do not have the capacity to undadsthe requirements, nor do they have the
financial means to implement these requirements

Local municipalities are required to develop an MFZ estuaries management plan and
determine special management areas,

Should establish coastal committees - may be plessitihe bigger local municipalities but not
in the smaller ones

The requirements are far to onerous

Some of the requirements could be incorporatedtidCZMP
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* Local municipalities are required to do so manyedént things — IDP, SDF, SEA, EMF and
ICZMP — coastal EMF, SEA — there is a high degreeverlap between all of these — very
complicated process that people don’t seem to stalet

* The less developed the coast is the more empHasigdsbe but on management and planning
for development — generally in these areas theaiigpaf the local municipalities is too low to
do this —areas require planning but authoritiestd@mve the knowledge

» SDFs are extremely useful — but guideline documeetsl to be developed in order to aid local
municipalities in how to prepare plans and integtaem with existing polices and plans

* The coastal Bill is leaned towards / focused onseovation but local municipality needs to
develop and promote development — needs to be andmlbetween the two — sustainable
development

* The coastal bill is to onerous and may result iheiing ignored if people don’t know how to
implement it or it results in to many delays

» Itis good framework legislation — it unpacks ekaethat needs to be done

o Problem is the human and financial capital areitagk

* There needs to be a significant amount of traif@rghe local municipalities so they can gain
an understanding as to why they need to do thitgys e

* There need to be guideline documents on how toeimeht things and how they align

* Development in the coastal zone

o EC has a lower population than other coastal areas

o Apartheid and land reform issues are a key reasola¢k of dev in this area

0 The coastal road is not that close to the coasbmparison to the KwaZulu-Natal and
Western Cape

o Farmers in the area are ‘settler’ famers and @neerned about conservation in the area

o Only now is the EC attracting the international ked's attention

o EC government has low levels of efficiency which deustrate developers and deter

them from developing in this area

Dr Carter

Coastal & Environmental Services, Senior Consultanand Director of the East London Office

* Proposed development near Mpekweni is concerning
0 The developer wanted 120 units — DEDEA gave p&siom for 12 — it was appealed
and DEDEA (Head office) permitted 47 units — Tteision is being appealed again

by interested parties
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* The Coastal Bill is a good start
o Concerned that it doesn’t give guidelines as totwhappropriate coastal development
0 Too much is left up to interpretation
= Guidelines are necessary to ensure appropriatsialechaking.
o A lot of onus is placed on the local municipalitycencern as to their capacity to apply
the legislation
= Potential for corruption in the local municipalitpeople being paid off
0 Too much is left up to the local municipality — datralization is good but this is open
to abuse
o The billis only as effective as its implementation
* The SDF is a good document — however the local anpadity should not have the authority to
make changes to the urban edge unless they havedhes to provide the additional services
needed.
o People need to engage in the process
* The biggest problem is that we need people to @hgd what is happening along the coast
0 Need coastal watchdogs and people need to engdgeviat is happening.
* There is development at all of the estuaries -s shiould not be used as a reason to allow /
encourage additional development
* There needs to be a middle ground between develatpame conservation of land
» The EMF is good — but will we agree with its finge?
* The White Paper has excellent principles — but @i&ynot taken seriously and are not being
applied
» Drivers of development
o Finances and desire for coastal homes
o Ndlambe Local Municipality has a better capacitgrtiNgqushwa Local Municipality to
provide services
o0 Ndlambe Local Municipality is close to PE
o Ngqushwa — capacity is limited, it is difficult g®t approvals
= There is a problem of land being owned by the state
» The property boom is hopefully over — might gettaeo one after 2010
* There is a lot of development occurring —
o Concerned as to its sustainability

0 Isthere a market for this development?
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Mr Colman

Independent Consultant

Ciskei Planning Acts / Ciskei Nature Conservatiar A for coastal zone definition
0 There was a paper published by either CSIR or N\RGdorge Branch
The Ciskei land use planning act — is still usedplanning in this area
EC conservation Bill
Need to look at the 1:50 000 cadastral information
Need to get 1:250 000 maps
Access at Old woman'’s, Mpekweni and Mgwalana haenbost due to private developments
Gqutywa and Mtana have limited access — theref@¢h@ best to promote conservation
Farm Bradford — is now private nature reserve
Arm Matland — sold to a white consortium
Mtana to Hamburg there is coastal forest reserve
The Ciskei proposed a Nature reserve all alongdlast
Some farms (Gquywa) were given to the Ciskei defdoce for a period
Ownership of most farms is still in Limbo — somenfia are owned and others are leased by
black individuals
Land is still under the control of department afdaaffairs
Most of the land has still not been transferredovegnment wanted to restructure farms, they
were consolidated into Farm 261 and resurveyednbuer registered with the deeds office,
because there was a problem with some of thectithelitions
Ciskei was all state land — due to Ciskei land negpstration Act — government has still not
sorted it out
Ngqushwa — was white farms then converted to hamdetanow in limbo
There has been a change from indigenous to stookw some areas are going back to
indigenous animals
The Ciskei coast is well protected — due to hisadnpolicy. Now there are EIA regulations that
limit / control development. Planning and apprasahore difficult
People living in this area do not have the cagdaldevelopment. They are also not motivated
to promote development / find investors
Only areas with potential for development are thtei@y mouths

In Ndlambe development is facilitated by privateure (ownership of land)
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» Ciskei land controlled by the Land use board (Rroil- department of housing and public
works) not the Local Municipalities (not LUPO)
* Ndlambe — land controlled by Local Municipalitieslynicipals structures act) — subject to
LUPO
o Problems with SDF
* Development in Ndlambe coast could be a resulegfidland e.g. game reserves
* Need info on tourism trends and links
* Logical that once land issues in Ciskei are sootgd- farms will convert to game farming
» Ciskei — landing limbo since 1994 there has beeplaoning
* Need info on property market — annual reviews fopprty market
* Development also linked to changes in labour markbanges in labour legislation
o But wildlife also creates jobs — look at wildlife@omics
* Need to consider effects / impacts of DFA (Trib)rzedd Act 70 of 70
* Limitations to development
o0 Water — limits dev potential
0 Location of this section of coast
* Midway between EL and PE
* No major road leading to it
* No airport

e Access to domestic market is limited — area is temo

Mr Dredge

Ndlambe Local Municipality, Acting Municipal Manager

* New development in the Port Alfred area — shoppmal, has been included into the urban
edge for Port Alfred
* There is a new development of 5000 units — TholrdeNelopment
* Driving development
o Development over the last two years has boomed
o Concerned that development is sustainable — teadery seasonal
o Still high level of holiday development — not a @dtfull time residents
o Normally development like this is associated wittustry of something
= In Port Alfred there is only the mall — which isssainable during peak seasons,

concerned about the off peak season
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* Additional development has high impact on the emvinent
o E.g. additional sewage outfall
» Potable water supply is a problem
o Port Alfred is a registered drought area
o Proposed regional water supply scheme is good
= The area needs water but don’t know that the redjater supply scheme is the
way to go
o If you bring in additional water supply — it crest@a mechanism for additional
development
= Generates additional problems for the local muaiityp— in terms of services
= Need better ways to cope with development
* Financial base expands with development and mmagy be used to provide improved
facilities. Human resources — should be able te@ eoith development
* Problem is that now local municipalities have tolaafter large areas — in many cases local
municipalities have taken over infrastructure tigtold and there is not enough financial
capacity to upgrade infrastructure
0 Rates and taxes can't cover the expense
o Funding for maintenance is a problem
» Coastal development is unsustainable — finanaiahsts are erratic and unsustainable.
* Boknes / Cannon Rocks etc the houses are closedostrof the year.
o They don't generate any money — there is only rated taxes coming in, but
infrastructure etc still has to be maintained
» Concerned that development has happened to quickly
» Limitations to development include the existingastructure and the lack of water in the area
o But if infrastructure can’t cope — should it stagvdlopment?
= Development needs to be stopped until infrastredbais been upgraded
» Proposed Coastal Bill is good but local municigaliton’t have the capacity to meet it's
requirements
o Will need someone to assist and explain exactly twibarequired of the local
municipality
o Need to know what the zones are for the coast
o0 Need to know where additional development is peeiit
o Concerned as to what happens to people that al@adyand in the coastal zone
* The problem is that development is occurring betteeelopment / spatial plans are in place

* The Ndlambe SDF urban edge keeps getting movecctmmamodate additional development
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o Council meet and make decisions as to the moveaiemban edge then it goes through
public participation process
o Concern that this may result in ribbon development
o0 Council keeps approving developments
* Development will move to Ngqushwa in the next fexans
0 Just need someone to develop something that creatasban environment — this will
lead to other development taking place in the area
* People from Ndlambe are moving to Ngqushwa to thetgr environment
o Don' like the ‘hassle’ of Ndlambe
* Ngqushwa development is limited in terms infrasinoe
* Development is driven by the demand for coastal lan
0 10 years ago local municipalities had investmericigs to attract development to the
Eastern Cape
o Now developers are paying more to get land for idgwveent in the area
= There has been a noted shift
* Business is moving out of the urban areas
o E.g. pineapple farm moving to Bathurst
0 Eco-tourism is becoming a big thing — loss of agltiore is a problem
» The EIA process is good — prevents developmentdrapg to fast
o Evenifit takes to long it is a good process
o Do have cases that people just develop — becaegatn’t want to wait for approval
= The problem is that the consequences of not foligwhe process are not strict
enough
= Implementation not good — need to take a stand nagainauthorised
development

= There should be consequences of not following ¢lj@irements

Mr Fouché

Ndlambe Local Municipality, Environmental Officer

» The SDF focuses on areas within the urban edgeesndogive enough attention to land outside
the SDF
o Council can make the decision to amend the SDRyatiae
* The Ndlambe Local Municipality plans to do an SEA the coast (cover the area from the

R72) and up the estuaries
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The SEA will determine what can and can’t happewhiat areas

It will also look at the value of agriculture land

The SEA can only be changed at MEC level

Will be informed by STEP and ECBCP

The EMF will be legislated and changes can onlgdxee by the MEC / Minister
0 The SEA will be more focused than the EMF
o The EMF will feed into the SEA

o O O O

In terms of the SDF — conservation and open spsaak the same
o There is high development pressure within the mdsge therefore the Ndlambe Local
Municipality has began to tender public open sgacédevelopment
Farming is no longer considered to be viable foumber of reasoning including the effects of
fuel coasts
All the development in the area creates pressureadtitional infrastructure and service
provision
0 The biggest problem is that of water
= There is a proposed regional water supply schemeneerned about it — the
Gariep dam is already over subscribed
Drivers of development
0 Residential development is increasing — peopleraesting in coastal areas
= There is increased pressure on the schools — showacreasing number of
younger residents
o There is an increase in tourist facilities andrestient villages
o Development is mostly upper-class e.g. Kenton-astaie
o0 People are attracted to the un-spoilt beaches stuhrges of the Eastern Cape, unlike
KwaZulu-Natal
There is a concern that if the EMF and SEA don’tkyahe coast will go like KwaZulu-Natal.
Infrastructure is not good enough to deal with dgwaent pressure in the area
If there is enough political pressure — developnahtoccur
Where is the tax base for Ngqushwa?
0 Issues with infrastructure and service delivery
Coastal Management Bill
0 Onus is on the local municipality to come up witboastal management plan
= If left to local municipality — will go like the SB

o Enforcement is a problem
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o There are so many legislative requirements to cprmapth in terms environmental
compliance
* DEDEA has enforcement problems — there is no olt@xfong up
0 There is no enforcement of compliance with ROD
o0 Local Municipalities only have limited power in tes of enforcement
* Environmental capacity is lacking
* Delays with EIA applications — discourage developtme
o There is the risk of people just going ahead widvedopment — and there is no
enforcement, so it snowballs and other people dséime
* The Coastal Bill is long over-due, must give lopalnicipalities authority to make bylaws for
enforcement
0 The problem is that it is an unfunded mandate
o Local municipality won't cope
o Ndlambe has the capacity to implement requiremeihist what about Ngqushwa?
= They do not even have an environmental officer
» Developers come in and offer jobs — and the cowugiports the development

o Itis left up to DEDEA to make the decision

Mr Griffiths
WESSA - Eastern Province Region, Conservation Offer

* Ndlambe Local Municipality is fortunate to have emvironmental officer like FaniEouché—
they need to keep him there
* Ngqushwa do not have the capacity at all — then® isnvironmental officer there
» The Western Cape is good at driving off big inapiate developments such as golf estates
0 Seen shift in these developments to this area
0 There are 20 — 24 golf estates in the Humansd@a ar
* There are good environmental watch dogs in the iNbéaarea
o E.g. Inthe Port Alfred there is the Kowie Enviroemtal Watchdog
0 Kasuga residents are environmentally sensitive
o0 There is nothing like this in the Ngqushwa area
* Drivers of Development
o0 Ndlambe coastal areas are within 3 hours of a nmagiropolitan area
* Proposed Carpe Diem development was turned dowae—tal it being inappropriate coastal

development
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Capacity is a big problem — environmental officars needed
Port Alfred is growing beyond its means — just apprg everything
0 And every year they run out of water
The SDF is a good document — the underlying layéris STEP — which aids in working out
‘go’ and ‘no-go’ areas
o Council doesn't stick to the SDF
o0 The problem is that the councilors vote to haveutiian edge moved
o Ifthe SDF was followed the area would be well ntpeth
Kenton area is small — but the informal settlen&miegatively impacting on the Kariga
Port Alfred is drawing more water than they arealggallowed
The proposed EMF is very good but again it comesndim the councils ability to implement it
and not make changes to it
o Concerned that the EMF is done at too broad a sedleneeds to be more localized,
there needs to be more fine scale detail
The area needs a bio-regional plan
Main limitation is water
o Additional development will be supported by desation
o Can't extract more from the rivers — as this aiebtie salinity of the estuaries
o Infrastructure is poor (roads)
In Ngqushwa the EIA regulations appear to have ledfective at preventing development
o0 Building costs in Ngqushwa are expensive in conspari
= Further to transport materials etc
Drivers of development
o Development has been ‘pushed’ out of the WestepeCa
o There is more open land available in the Eastepe@a cheaper prices
DEDEA is under capacitated — the problems are maiith head office (Bisho)
o Coastal section defiantly doesn’'t have the capacity
Regional coastal group no longer happening anymore
o This is required in terms of the coastal bill, tuis going to struggle to get people to
participate
Coastal Bill
0 Interms of EIAs the 100m / 1000m defined by thastal bill is very helpful
o The recognition of sea level rise is very good amtl be effective in terms of

management

Appendix D 17¢



Allows one to look more at the cumulative impacts
and allows for defining of nodes for developmenthia coastal area
only allows coastal access if there has been ivaditaccess

it entrenches the rights of people

o O O o o

danger with the bill is that cabinet has the rightsell land and give people exclusive
rights
= was not the case with the sea shore act, the lalhdred to the people in trust
by the government — according to Bill the governt@mns the land
» Development is driven by the need for holiday acecmaation
0 The current economic situation should have an impachis
o Electricity is another problem
0 Water is a big problem that is not given enougérdibn
= Coupled with this is the problem of sanitation
* The loss of blue flag beached in KwaZulu-Natal hag a dramatic impact on tourism
0 Also causing tourism to move North and South
o Durban’s hotel occupancy being significantly lowlan in previous years
* The EIA process is not the stumbling block, it EDEA
o Risk of people going ahead without approval, buirybig developers / developments

won't run that risk

Mr Govender
Department of Economic Development and Environmenta Affairs, Regional Manager:

Environmental Affairs, Cacadu Region

* Main issue is that people who own land seldom hiagbanged to open space, people want to
develop land

* Most of the land in the Eastern Cape is zoned dsudiyire — therefore one has to apply for re-
zoning for development

 There is the challenge of food security — thereféwriculture needs to comment on
applications for change in agricultural land usarnalternative land use

o The problem is that you often cannot get commeamfithe agricultural sector ,
therefore have to use the SDF as a guideline ferevtlevelopment can take place
* Need to consider environmental impacts of propasselopments
* The biggest limiting factor, currently, of developmt is the lack of water in the area

0 But this doesn’t seem to stop development - theydlternatives
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* Waiting for the Coastal Bill to be passed — it iadl good legislation to aid in governing coastal
areas
o It gives a clear buffer zone (100m / 1 km) whereettgoment should not be taking place
» Local municipalities need to curb coastal developime
* Where developments are allowed to occur this neets kept in line with the SDF
» Studies need to be done on developments to ergatréhey are in fact sustainable
» Local Municipalities just want to grow their ratlegse — so they support new developments
* Council can take a decision the change the urbge ad delineated by the SDF
o This is a problem because DEDEA makes decisiormdeorlopments based on the SDF
and say development is in appropriate due to beingide the urban edge — then council
changes the urban edge
» Development is taking place and there is no upgoadf infrastructure
o If municipalities don’t upgrade the infrastructuravill adversely effect tourism in the
area
o E.g. Durban’s loss of blue flag beaches — due em@ewer outfalls
 The EMF is still being done — once it is in platevill give more of a tool for development
guidelines
o It adds value in terms of assessing developments
* Developments seen in the coastal zone
o0 Historically people had developmental rights
o Local municipalities often don’t comply with envitmental legislation
0 Engineers say — they can mitigate against the itspac
* People all want access to the beach — and theo#tes no concern for the environmental
impacts
* Normal environmental services are being lost agsalr of coastal development and this
ultimately effects natural services
* In Cannon Rocks there is a big problem with thelsanving onto the properties — legally they
are not allowed to move the sand
» Bulk infrastructure needs to be provided beforeettgyment is allowed
o Developers agreeing to contribute financially be upgrading of infrastructure is a
problem — municipalities are strained financialhdanoney is often allocated elsewhere
and services are not upgraded
o Developments are not providing everything in hodskeir own sewage works etc

o Developers are trying to cover all the bases
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» Kenton area — the water consumed is more than ishabduced by the desalination plant in
low season
» Proposed regional water supply scheme is still uadsessment
 DEDEA has approximately 200 applications — 85% stile waiting for information and 15%
are active
o Inthe Eastern Cape (DEDEA) capacity is a problem
= Staff come in, get experience and move on
= Currently most staff have less than one years éqmzs — cannot get them to
review scoping and EIA applications — thereforer¢hare delays in terms of
reviewing applications
= Infrastructure and housing projects are given peskee
= There are too many applications to deal withis not necessarily their ability,
but their capacity to deal with the applicatiohattis the problem
» Local municipalities are seriously under capaciatehey need better environmental capacity
» KwaZulu-Natal north coast — the development ishitggning , there is such increased run-off in
these areas that is adversely affecting the coast@onment
» Local municipalities are mandated to bring in depetent and the environmental department is
largely under resourced
* Drivers of development
o Foreign market open up — exchange rate is favofabl®reign investors
o People want to get away from the big cities to ¢bast — development is mostly for
holiday type development
* Interms of the coastal bill — municipalities aeguired to set up a coastal management forum —
DEDEA wants to be the driver of this
 DEDEA is in the process of setting up a coastalagament team
o0 There are also going to be compliance and enforeeafécers (4 officers)

o0 There are 13 compliance and enforcement activibiesanage

Mr Haschick
Eastern Cape Development Cooperation, Sector Spebisa - Aquaculture, Fisheries &

Environmental Management (Investment and Trade Prorotion)

* The land ownership of the former Ciskei is a m&esue
o Land is held in trust and it is difficult to genld for development

= Therefore it doesn't facilitate development in rea

Appendix D 17¢



o Investors are impatient and it takes time to setaupase etc — it is quicker to find
alternative land elsewhere
* The private sector is driving development
o Good places for development are often in conflithwxisting land use practices
o The proposed development near Mpekweni is a goaaimple of inappropriate
development
* Investment promotion is based on existing plans
o0 Need to market investment opportunities in the napgtropriate area
= E.g.in the IDZ — you know what is there and wisasliowed, it is then easy to
market
= Other land use plans need to be the same
o The EMF will be useful because it is legally binglin
» The EIA process is important particularly in gregaas
o The EMF will be very good because it identifies epand should streamline the EIA
process
» The proposed Coastal Management Bill is good orePap
o Concern as to the local municipalities capacity
o The Bill is sound in that it ensures equitable asand provides for public property
o Capacity is not the only problem — municipalitiegs to just do what they want
» SDFs are good but local municipalities have théaritly to change it
o Example the Ndlambe local municipality seems tgpkalganging the urban edge
= This is a problem — run the risk of becoming likevaZulu-Natal south coast
(Ribbon Development)
= Also look at the Wilderness / Plett / Knysna area
* Limitations to development
o In Ngqushwa the land tenure is a problem
o Infrastructure is another limiting factor — theme @anly 2 formal settlements along the
coast of Ngqushwa
o Ifland issues are resolved this area will be umessure for development
* Drivers of development
o Property values in the Eastern Cape have laggeiddenuch of the country
o In Ndlambe it is relatively easy to purchase aneetigp land
* Development is mainly tourism and holiday type aoowdations
o This results in a permanent transformation of tm@renment — there is no changing it

again
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= If you where doing mining — you could rehab theaaaéier mining
* The problem with state facilities is that municipe$ are pressured to develop and make it
economically viable — at the same time they needdmtain access for the public
* There is increasing risk of inappropriate developta¢aking place
» If infrastructure is a problem for the local mupility — they need say no more development
until infrastructure and services have been upgrade
o Now developments are providing their own infrastuoe and services
= This happens regardless of the size of the devedapm
» Water is a major problem for this area
o0 The regional water supply scheme is critical — Ikdla needs water
o But if there is not enough water available — aaratitive needs to be found
* A lot of land is zoned for agriculture and the Depent of Agriculture is very strict when it
comes to re-zoning agriculture land
o What is happening now is that the developer haseif
= Make other land and money available for communibjerts
» Game farming is good for the land and biodiversity,land is kept in a natural state — but it

doesn't create as many jobs as agriculture

Mr May

Ngqushwa Local Municipality, Local Economic Develoment Officer

* There is no environmental officer at the Ngqushwaal Municipality
o there is no environmental officer due to the lack resources at the local
municipality
o0 The District and DEDEA assist on environmental eaitt
0 A consultant has been appointed to do a coastahal — and assist in terms of
service provision
* The main limitation to development in this arethet the land
It is uncertain as to who owns what
The private land has land claims on it

Some land is owned by public works

o O O O

It is difficult to invest in areas that have larldims on them, due to the uncertainty
of it
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* In terms of the municipalities capacity — cannomatent on their capacity in terms of
service provision, but their is a very small ratase for the local municipality — finances are
a problem
* There is a development proposed for the Hambur \ahech will be funded by DEDEA
o0 The local municipality is involved in this project
* The proposed EMF will be useful and will assist ldheal municipality
0 There are problems of people wanting to privatise coast
= E.g. At Mpekweni and Fish River Sun there is noeascfor the public and
communities living in the area
* The coastal bill will also be good because it eesuhat no one can privatise access to the
sea / coast
o Interms of the Bill the local municipality can tayd provide public access etc, but it
will have to be done jointly between the local noipality and developers
o If the local municipality doesn’t have the capadbyimplement the requirements of
the Bill they will get assistance from the Distyiot get consultants in to assist.
» There is very little development happening in Ndyua, but if the land issues are resolved
then we will see pressure for development
o At the moment the coast is un-spoilt — the quessalo we keep it like it is with no
development or allow development
= If it is kept as it is, then what about the localnununities? They need
development and the economic benefits of it
= The communities are suffering
= There needs to be a balance between developmentcasgrvation — we
need job creation, but the environment should bkdd after

= Development needs to be maintained in nodes anc$hean be conserved

Ms Mapukata
Department of Economic Development and Environmenta Affairs, Regional Manager:

Amathola Region

* Local municipalities lack the capacity to deal withw developments
o Important to note that some local municipalitieshdee the capacity
* In all municipalities planning is lacking and thBSis often not being implemented
 The department needs to work hand in hand withldleal municipalities to ensure that

something gets done

Appendix D 17¢



o This is not being done — mostly responses areivedct issues
o In a number of local municipalities they don't hate capacity — they need to get the
budget to ensure that they have the officials Aedcapacity
* Drivers of development:
0 The coast is attractive to all people
= Problem is that there is pressure for developmedt @eople forget about the

legislation and go ahead with development regasdles

» The coastal Bill is a helpful tool and a usefuldgline but until it is rolled out it is just Policy
o0 Itis good in that it identifies buffer zones
o Capacity is a problem — especially in smaller mipailities where they do not have the

rates base to bring in financial capital

Mr Naidoo

Tshani Consulting, Town Planner

* Development along the coast is largely associaidestuaries
o They generally provide a good opportunity for depehent — they are accessible
* There is high demand from high income earners édeetbpment along estuaries
o Estuaries have the appeal of the coast and thatepean have jetties etc on the estuary
o Water attracts people
o High income earners like to have property at thaste- they like direct access to the
coast
o People want to be at the coast — results in additipressure on the local municipality to
provide services
* People wanting to be at the coast results in gieai ribbon development
* Interms of planning it is better to have nodalealepment than ribbon development
0 Need to create urban edge — based on growth trieonsthe last five years and the
anticipated future tend for the next 20 years A therk out how much land is required
= Also need to consider direction of development ghow
* High income earners are closest to the coast
o This results in the need for domestic workers dileato the need for low-cost housing
* The economic boom over the last few years hadteglsin development in the Kenton and Port

Alfred areas
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o The Port Alfred Marina has made a big differencethi® town — promotion of high
income area
» OQutside the urban edge — densities for developmentower — there are more restrictions on
development
o Building footprint must be concentrated in one area
o0 Local municipality needs to stick to the recommeiaais of the SDF
o Movement of urban edge — must have to justify t@nemic benefit of doing so
* Planning along the coast is critical — don’t wdr toast to go like KwaZulu-Natal
* Nodal development is much better for service piowis
» Government is promoting densification of urban area
* EMF — must meet the requirements of it, but theustrbe give and take
0 You can't stop development from taking place —roust find a medium ground
* Drivers of development
o0 Economic growth
o Population growth
o Itis natural for people to be attracted to thestoa
o0 People are also drawn to services and infrastreictur
= People are attracted to areas where there is pseperge systems and good road
networks

» Concern as to the local municipalities capacitprtovide services

Mr Ntlokonkulu

Ngqushwa Local Municipality, Estates and Housing Cicer

* The coast is predominantly made up of farms

* Fish River and Mpekweni are private farms, but ribgre are land claims on them

* There are a number of other land claims along tizestc

* The Restitution Act prohibits the sub-division ezoning of land parcels that have land claims
on them

* Land is predominantly owned by the state

* Land is accursed on tenure ship or caretaker siigs {whereby you don’'t pay rent but are
responsible for the maintenance of the land)

* The problem is that the land has not yet been feeenesl to them — if this is resolved it is likely

that they would want to develop
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Uncertainty as to ownership of land leads to peoplkewanting to develop as they do not know
what will happen in the future
People cannot even apply for grants / funding beeahe land claim issues have not been
resolved — so there is no land security for petpi&art farming etc
The Local municipality has a small operational ketdg and they depend on grants for the
upgrading of infrastructure and services
There is a land use zoning scheme for the HammadPaddie areas
This is used with the SDF and housing sector plaren considering development applications
Aware that there is an EMF being undertaken, bué lenly been at the local municipality for 3
months so have not yet attended a meeting
Don't think that the local municipality would belakio handle the additional requirements of
the Coastal Bill — they would need additional hurnapital
Example — in terms of upholding building controlshere is only one building control officer
for the entire local municipality, that person canhpossibly deal with everything — so you find
transgressions taking place
The local municipality needs people — a betterf s@ahplement
E.g. There is no environmental officer due to ficiahreasons

0 Get assistance from DEDEA for this
Delays in responses on EIAs etc is not as a re$ldick of capacity within the department, but
rather that there are so many applications angdhame is to much for them to handle
Driver of development
People are attracted to infrastructure
And want to be near the coast
If the local municipality could improver infrastituce and services then there would be more
tourists
There is a proposed project in the Hamburg areets-@olony Project

0 As part of this project there will be a tarred rdemin the R72 to Hamburg — this will

increase the accessibility of it and more peoplewsit the area
o The number of applications for sub-division in tHamburg area shows that there is a
growing demand for residential accommodation

o0 Hamburg currently uses septic tanks, this will nelde improved
The local municipality wants to promote development
The white paper for local government says that ioipalities must been see to be changing

and to be developmental — must bring in development
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The local municipality has land reform and settlatnp@ans aimed at finalizing these villages
Have applied for funding and appointed town planaed land surveyor to formalize the
township
0 The challenge is that people don't want to wait tlois to be done — the are putting
pressure on the authorities for the demarcatioadalitional sites (which is done by the
department of agriculture in rural areas)
In terms of land restitution — don’t know if peoplere ill informed or if they are ignorant for
not lodging claims in time — now they are comindte local municipality with their claims and
want something done

Some people want the claims period to be re-opened

Mr Rowlston

Coastal & Environmental Services, Director

The Coastal Bill is another piece of legislationSauth Africa that adds responsibilities to the
local municipality
It is an onerous piece of legislation. The CoaMahagement Bill requires a high level of
cooperative governance for implementation. It rexpii cooperation between different
departments and spheres of government.
Local municipalities are not able to do what isngeasked of them, they do not have the
capacity or the financial ability to address mamaget concerns
There is no capacity building in place to help locuthorites — even when the
legislation/guideline say there will be, it neveems to happen
Implementation and enforcement is a problem forliemecal municipalities
Coastal municipalities are required to do a nunabe¢hings. For example they must ensure that
the coastal set-back line is determined
Municipalities simply do not have the institutional financial capacity to implement all the
requirements of the Coastal Bill
A regional water supply scheme from Seafield toxAfria is proposed — it will utilize water
from the Orange River/Gariep Dam system
Drivers of Development

o0 People are inherently attracted to water

o Avalilability of services (power, water and infragtture) could be a limiting factor of

development — people want all these services
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o Ndlambe is relatively accessible
o Ngqushwa — former homeland area therefore is ndtdeeeloped

Capacity for management and development is a loiglgm

Mr Sulther
M.E.H. Silther & Son, Land Surveyor

Applications for land use change and rezoning abgest to:
o Ordinance 15 of 85
o NEMA EIA regulations
0 21 of 1940 — advertising of roads and ribbon degwalent Act
For bigger developments Department of Water Affainsl Forestry, Department of Minerals
and Energy and Eskom
Development Facilitation Act is increasingly beinged for development applications — as it
facilitates development and speeds up the process
o only know of 2 instances where it has been use¢ldercastern Cape
o Eastern Cape town planners don't like to use it Bsseen to bypass existing legislation
such as Act 70 of 70, but is often used in Gauteng
Land Use Management Bill should it become an Adt repeal Removal of Restrictions Act
(Act No. 84 of 1096); Development Facilitation A@ct No. 67 of 1995); Physical Planning
Act (Act No. 88 of 1967)
o The Bill was first drafted in 1999, consultatiorritig public release was poor
Municipalities lack capacity to deal with applicais
o0 Appointments often political and not based on ghilpeople are often not qualified to
deal with applications
o0 People can apply for exemption from LUPO
No policy in terms of conservation planning relatedNEMA
Problem with SDFs is that the local municipality@dter spatial planning
o For example this happened with the Kenton-eco-@atakenton and the Sea Side lakes
in Port Alfred
‘Drivers’ of development
o Good weather
o The weak rand
o Foreign investment
0

The coast is still a relatively cheap option inmerof tourism
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o Development in the Eastern Cape is further fatddeby relativity cheap labour
Development limited by:

o0 The EIA process is very lengthy and frustrating

o Other ‘red tape’ legislation

o Limited availability of water
If the process was more streamlined and not agHéynghere would be more development
occurring along the coast
There are a number of issues regarding land witl@rCiskei

o0 Applications are authorized by the provincial gowvaeent

0 Agriculture land within Ciskei is still subject #sct 70 of 70

Mr Sholto-douglas

Kwandwe Private Game Reserve, Managing Director

Development is largely being driven by lack of emmic certainty in terms of agriculture
o There is this misconception that ‘developers’ apening into the Eastern Cape and
buying up land, but people have to be willing / wamsell land (there are exceptions to
this)
o We still work on the willing-buyer, willing-sellgsrinciple
The Great Fish River area is known to be margimaerms of agriculture and good for game
farming
Land ownership is not necessarily the problem mmseof the development — if we had an
efficient lease system development could still jeaal
o Efficiency of implementation is the problem
o |If lease system works correctly — once changeand Lise has occurred it is difficult it
change land use again this secures the new land use
o Ownership of land is not critical
0 The rest of Africa works on a lease system for géanas
o But this needs to be governed by appropriate ldhes;tender process needs to be
transparent. In South Africa there is a lack opogsibility associated with leases
Coastal areas offer the additional attraction eflibach
Eastern Cape coastline is relatively undevelop&td cemparison to KwaZulu-Natal south and
north coasts, there is not much land left thered@mrelopment
o There is now a large development proposed in Zotulay the Arabs

Legislation needs to be appropriate to preventh&pening along the Eastern Cape coastline

Appendix D 18t



The process (EIA process) is what limits developmeiit takes too long and developers get
tired of waiting for approval, this will lead to gale going ahead with developments without
approval
0 Because of the delays with development applicatitims DFA route makes a lot of
sense
Decentralization of government to the local leeaiproblem, they are not equipped to run the

local municipality and now they are expected to earp with programmes and plans

Mr Stewart

SRK consulting, Senior Environmental Consultant

SRK is undertaking an EMF for the section of caastfrom Cannon Rocks to Kei River
Looking at a zone 1.5 km inland of the high waterkn5 km up estuaries that are considered
to be under pressure and 3 km up estuaries thabawender pressure
Status quo assessment look at biological value semditivity, visual value and sensitivity,
sensitivity to disturbance and agricultural potainti
Highlights important process areas — importancestdiaries and vegetated dunes
Assess the desired state of the environment agamS8DF and other planning leg
Working on getting a setback line from the dundgesys— in peri-urban and rural areas would
be higher that in urban areas
The SDF recommends densities but is not expli@ugh
Kleinemonde
o Recommend infill development before expanding tan node
0 The area needs to shift to water born sewage
0 There should be no development to the west of Klemnde
Port Alfred
o0 North east side: encourage development to the mdrthe R72 — especially activities
that are not coastal dependent
0 West of PA there should be no development to thet wethe river valley — as this is
biologically and visually important
Kasuga
o0 Retain in a natural state — development should twecentrated around existing
development
Kenton

0 Kenton Eco Estate is going ahead and there is fiermear the coast
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To the north east of the Kenton Eco Estate no dgweént should be allowed — or if so
should be low density

Need an adequate buffer for any development adjacehe estuary

The informal settlement to the west is currentlingdormalized

Need as much infill development as possible

There should be no development close to the dunes

There needs to be a set back line around estuariethe tributaries

n Rocks / Boknes area

The dune system up to Dyers cross is important

There should be no development to the north oBileness estuary
There is sufficient land inland of this node to@oenodate development
Makes sense that this area becomes 1 node

There needs to be a setback line

e Implementation

o The EMF will identify 3 geographic areas
= One that is subject to existing EIA regulations
= One that is subject to ‘trimmed’ regulations inl@r to facilitate development in
these areas
= One that will have additional listed activitiesarder to ensure conservation
o There will also be guidelines for geographic areas
* Ndlambe Local Municipalities is in the process ev¥ising the SDF and the EMF will inform
this
* Ngqushwa SDF doesn’t define an urban edge and #nereo guidelines for planning linked to
the SDF
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APPENDIX E: PROPOSED DESIRED SPATIAL PLAN FOR DEVEL OPED NODES OF

THE NDLAMBE LOCAL MUNICIPALITY

NDLAMBE MUNICIPALITY
Spatial Development Framework
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NDLAMBE MUNICIPALITY
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Figure E-2: Desired spatial form for Bushmans River Mouth / tteron-Sea area (SetPlan, 2006)
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: o NDLAMBE MUNICIPALITY
it + e H Spatial Development Framework
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Figure E-3: Desired spatial form for Port Alfred area (SetPR006)

NDLAMBE MUNICIPALITY
Spatial Development Framework
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Figure E-4: Desired spatial form for the Kleinemonde area (&tF2006)
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APPENDIX F: NGQUSHWA SDF MAPS
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Figure F-1: Desired spatial plan for the Ngqushwa LM (CompR2004)
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APPENDIX G: NGQUSHWA SEA COASTAL ZONE PLAN

Table G-1: References to numerical values on maps that follegcription of area zoned on the
maps (CES, 2005).

=

Rock promontory, Category B reserve

Coastal thicket, dynamic Frontal Dune (proposeds@dd@une Reserve along entire stretch -
Category B).

Thicket vegetation

Thicket vegetation

Riparian Thicket, Steep slopes

Thicket, Steep slopes & wetland drainage area

Coastal Thicket, dynamic frontal dune cordon (Matlydunes steep slopes. Susceptible to
Blowouts)

Proposed Mpekweni Wildlife Resource Area. Fish -elpeni bordering Trunk Road & Shore.
This vegetation is best defined as a grassy fyshbgopical thicket mosaic. More specifically,
anAloe-Eullecedominated valley thicket witRestio-Tristallice leucospermuoastal grassy
fynbos

OO |WIN

\I

8
9 | Riparian Vegetation, Salt mash & wetland thicket

10 | Riparian Zone, salt marsh & wetlands steep slopes

11| Mpekweni Node Limited expansion.

12| Coastal thicket vegetation

13| Riparian Vegetation, saltmarsh & wetlands

Riparian zone, thicket vegetation steep slopedands and salt mashes (Conservation Value)

14
15 Riparian vegetation buffer zone, wetlands andmaltshes, drainage lines

16 | Riparian buffer zone, wetlands and salt mashegp3tlopes

Proposed Mgwlalana wildlife reserve. 5.5 Km long0Ba extends between the Bira — Mgwalaha
17| rivers

Potential conception zone / ecotourism zone becassn road is from the coast

18| Riparian buffer zone, wetlands and salt mashegp3tpes

19 | Riparian buffer zone, wetlands and salt mashegp3tlopes

20 | Riparian buffer zone, wetlands and salt mashegpSt®pes

21 | Riparian buffer zone, wetlands and salt mashegpSt®pes

22 | Proposed marine reserve. Category A.

23 | Proposed Keiskamma salt mash reserve. Categoiigakjan zone
24| Salt Marsh habitat

25 | Mobile dune systems - important ecological / precagas

26 | Urban development of Resort or farm ?

27 | Undesirable development within the coastal thigket dune system
red line -network boundary

white line - 1Km from shoreline

Key:
White line — Approximate 1 km coastal buffer
Dashed line — STEP boundary

(CES, 2005)
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Figure G-1: Fish River to Old Woman’s River

Figure G-2: Old Woman'’s River to Thatshana River
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Figure G-3: Thatshana River eastward

Figure G-4: Mpekweni and Mtati rivers
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Figure G-5: Mgwalana River

Figure G-6: Mgwalana to Bira River
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Figure G-7: Bira to Gqutywa River

Figure G-8: Gqutywa River eastwards
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Figure G-9: East of Ggqutywa River

Figure G-10: Mtana River
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Figure G-11: Keiskamma River
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APPENDIX H: STEP SENSITIVITY MAP FOR THE TWO LOCAL MUNICIPALITIES

Legend
--: Coastal Zone

|:| funicipal Boundry
- Currently not vulnerable
Viulnerable

- Endangered
- Crtically endangered
ilometers STEP Coastal Comidor

30 40 S0

Figure H-1: STEP map showing sensitivity within the Ndlambe algdjushwa LMs
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APPENDIX I: ECBCP SENSITIVITY MAP FOR THE TWO LOCAL MUNICIPALITIES

Legend
Coastal Zone
|:| Municipal Boundry
|:| CBAT3 region
- CBAT1_region

lometers | [___| CBATZ region

30 40 50

Figure I-1: ECBCPmap showing sensitivity within the Ndlambe and Ngfyua LMs
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