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Preamble

TheClimate Changéanprovidean overview of the status quo dirttege of threunicipal area, destail
theprojectedhanges in tlitimate of téederbergnd the expected impaatsatural anchanmade
resourceslt then outlines mitigation and adaptaisares requirtx preserve and mainthase
natural and mamadeaesources the Cederberg municipal area by the Cederberg Municipality.

Three environments and their elements are providing stpmtioa the status quo, projected changes
and mitigation and adaptation measures. These are:

Biophysical Environment
- Climatp
- Hydrology and Water Segurity
- Biodiversity and Ecosystems
- Air Quality
- Coastal Zone and Fishgries
- Wildfires
Built Environment
- Water and Sewerage Seryices
- Energy Sector
- Solid Waste Management
SocieEconomic Environment
- Municipal Capagity
- Rural Settlements
- Coastal Settlements
- Terrestrial flooding
- Disaster Risk ReductionNMadagement
- Health
- Agriculture
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1. Climate Changelan

While weather changedy climaterepresents trstatistical distribution of weather patterns over
time.

TheClimate Changéanprovidean overview of the status quo dirttege of threunicipal area, destail
theprojectedhanges in tlitimate of téederbergnd the expected impaatsatural anchanmade
resourceslt theroutline mitigation and adaptatr@asures requirtx preservand maintaitnese
natural and mamadeaesources the Cederberg municipezd by the Cederberg Municipality

2. Municipal Profiland Vision

The Western Cape is home to almost 12% of the national population and its population has been inc
at a faster rate than the nationaBetxgéen 2019 and 2882dditional 18@0people were added to

the province. In the past decatienal annual population growth was (1.5%) lower than provincial growt
(2%). The three leading districts by population size are the City of Cape Town which accounts fol
followed by Cape Winelands at 13% and Garden Route (Efkee)VdeSe&oast, whicluotes the
Cederberg region, accounts fot.8pf the Western Cape population.

Cederberg has a population of 59 737 and 16 721 households and has an average of 50+ people
(Cederberg Soétaonomic Profigd21)Population growth rates of 1.1 percent per annum were projected
in the SDF (Cederberg SDF-2ZR The settlement footprints represent less than 1% (0.2% or 1 751
ha or 17,517km2) of the 8 007km2 municipal aressidediamnshat ilanwilliam and Gitlal in

sparsely populated areas of the country play a critical role as regional service centoagedoryns in this
are bearing the brurdroploymesteeketfinkednigrationnformal land occupadiod ighdependency

ratie withthe incamme ofnoshouseholds solely made gpwrnmegrantsTheanalysis suggests that
thesdworegional service centres are home to at leafstigloitapopulatigthe majorityf whorare

employed in agricultpreviding jobs to 42% ofutwkingagepopulationln 2019agriculturevasthe

third biggegbb contributor (14.5%), togethemaitiafacturingdntribute22.4%to local GDP and
generad 9%o0fjobs) andholesale, retail trade, catering and accommypelatiad(l5.5%0f jobs)

to the Cederberg economy.

Ce d e r ¢patiabgdland usesion(MSDF 2028 2028) fAn economicallyprosperousregionand
sustainabldiveablesettlemenenvironmentsor all Cederbergesident$ aligns with that of the IDP (2022)
AfCederberg municipality, your home of. good gc

Cederberg home ttwointensive agricultwalrida, oneunning NorBouth (N7) along the Olifants
Riverand anotheunningouthwvest theSandveldThese corriddiskto a conservatiofandtourism)
corridoconnectmthe Cederberg Conservation area and thallcogtjch centres around Citrusdal

and Clanwiliarhhhes e i ntensive agricultur al sperityr i dor s
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Mapl: Conceptual Map (Cederberg SDF2Q228

A closer look into thadscapes, natural environment and agraxiltitials of these two corridors
revealseven bioregiomsCederberg Thesdioregions eaphesenaneconomy or valaecording to
the natural environneerare:
1 Coastal tourism and fisheries
Lang and Verlorenvfmitatoes
NortAWest Agriculturemall grajn
Olfants RivgOlfants Irrigationkitrus
Nardouw Agricultural Astreep
Doring Riveourism and conservation
Cederberg Wilderness Abealerberd)tourism and conservation

= =4 =4 4 - -
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Map2: Cederberg Bioregi¢@sderberg SDF, 2Q227)
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Tablel: Cederberg Biegional Overview
COASTAL CORRIDC LANG EN

Altitude (m)

Population
distribution

Agriculture /
Commaodities
(Primary Economy)

Mining (Primary
Economy)
Biodiversity

Secondary Econom

Tertiary Economy
Renewable energy
potential

Hydrology/
Important Water
Resources

Climate change
projections

Future potential

100i 250
Elands Bay: 1 830,

Lamberts Bay: 7 346

Total urban: 9 176

Potatoes, vineyards
and fishing.
None.

Coastal fynbos.

AgriProcessing and
Wineries.
EcoeTourism.

Relatively medium wi

speeds.

Medium levels of sol¢

radiation.

The Verlorenvlei and
Langriviér moderately

modified.

Mediunto higtwarning

Decrease in
productivity.

VERLORENVLEI
CORRIDOR

2001 1 400

Leipoldtville: 358
(Urban).

Potatoes.

None.

Aquatic biodiversity
and fynbos.

EcoeTourism.
Relatively medium
wind speeds.
Medium levels of
solar radiation.

The Verlorenvlei an
Langrividr
moderately modifie

Lowto Medium
warning

Remains viahfe
river flows and dam
fill butimited by hea

NORTHWEST
AGRICULTURAL
AREA

1007 700

Graafwater:7214
(Urban)

Rooibos and small
stock.

None.

Fynbos.

AgriTourism.
Relatively medium
wind speeds.
Medium levels of
solar radiation.

Jakkalsriviér
moderately modifie

Low to Medium
warning

Decrease in
productivity.

OLFANTS RIVER
CORRIDOR

1001 700

Citrusdal: 8 615
Clanwilliam: 2.1

Higher rural populatior

Total urban: 17 826
Citrus, tropical fruit

(manges), wheatwine

and table grapes,
rooibos, tomatoes
Sand mines.

Cederberg fynbos.

AgriProcessing.

AgriTourism.

Relatively medium wir

speeds.

Medium levels of solai

radiation.

Olfants River
Largely Modified.
Olifants River, dam,

large storage capacity
Medium to High warm

Remains vialbfeiver
flows and damskHili
limited by heat
occasional floods

NARDOUW
AGRICULTURAL
AREA

2001 1 500

Sparse.

Rooibos and
Potatoes.

None.

Nardouw.

EcoeTourism.
Medium to high
levels of solar
radiation.

Doringriviér
moderately modifie

Medium thligh
warming

Decrease in
productivity

DORING RIVER
CORRIDOR

5001 1 500

Wupperthal
(Urban).

Rooibos and
conservation.

None.

Cederberg and
Succulent Karoo

EcoeTourism.
Medium to high
levels of solar
radiation.

Natural and
moderately
modified.

Medium tbligh
warming

Decrease in
productivity

CEDERBERG
WILDERNESS
AREA

500i 1 500

Sparse.

Vineyards and
conservation.

None.

Cederberg and
Succulent Karoo

Wineries.

EcoeTourism.
Medium to high
levels of solar
radiation.

Natural. Rivess,
very low storage
capacity

Medium warming
Decrease in
productivity,

especially in the
north
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From an ecological risk perspective, the settlements within Citrdsdhlyanéndrable due to the
townds cl ose pRvaxi mity to the Olifants

Map3: Vulnerability to environmental threats in Cederberg (comigicimpsociand governance indicators)
(DEA&DP,2022)

Composite Hazard Cederberg
Lower
B Higher

w Western Cape
i/ Government Department of Environmentj élopment Planning 20/12/2022
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3. Biophysical Environment

Aninitial analysis of the biophysical environment of the Cederbeagelsltimlioyal and is introduced
by an overview of thgional climate and projected changes.

3.1 Climate
3.1.1 Status Quo

A typically Mediterranean climate, with warm, dry summers and mild, moist winters, prevails. Spring :
August, summer in early November, autumn in April and Wintdafrom Mid

Rain Al t hough Cederberg i s i n ancludingithesettlemmenats nf a
of Clanwilliam and Citrusgats an annual rainfall of 188minisclassified sefbesert. The high
Cederberg mountains get much meieerauwer 1000mm in paatsd snow caps can be observed on

the mountain peaks.

Wind The wind direction is neetst in autumn ahdoughouwtinter, whilst in spring@mdmewinds
blowinthe soutlkeastermlirectionThe wind speed is mostly betw@m/sBbcond whilst along the coast
with the aredonghe northemunicipddoundary coast wards and the Narsdmuntaindemonstrating
increasingind speedf7-8m/second.

Sun and Temperature
The annual mean temperature in the Cederberg range beiva82c16°C

Horizontal Global Irradidfdel)s lower from thef&its Valley to the coast and sdrayje 001 to
2 100kWh/fannum. From thefdlis Valley inlatide irradiance i4@1 to 200kWh/#rannum. Solar
irradiation measure 5 252¥dé/B 500WAoverall with 5 751%Wm6 000WAT thesoutheast

3.1.2 Projected and Anticipated Changes to the Climate

According to an Overview of Climate Change and the Agricultural Sector in the Western Cape (WCG
the climate change projections for the Western Cap2df6@tithe Cederberg in particutzas
follovs:

Rain The average annual rainfall in the Cedgelikelgto
1 Decrease by the ro@htury;
1 Decrease of £10% seasonal railoiadthe West Coast;
1 Possiblincrease along the southern coast.

Table2: Projected seasonal change in rainfall (mm)

Downscaled fraheglobal circulation model 208G 2099 vs. 19611990 -30 mm
Dynamic regional climate model 2070' 2100 vs. 19732005 -50 mm

TheProjected dspell duration between Autumn and Spring in the Cederberg is increasing.

Table3: Projected seasonal changes-apeliyduration
Downscaled global circulation models 2046 2065 vs. 19611990 1.5 days

Downscaled global circulation models 20801 2099 vs. 19611990 2 days
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Sun and TemperatlPeojections are that the average temperature is increasing
1 Higher minimum and maximum temperatures, as well as greater temperature differences fc
interior areas;
1 Increase in annual temperature of around 1.5°C to 3°C;
Increamgnumber afarmer days afedvercolder days and frost;
1 Anincrease of 2°C in the median temperature is projected over the coastal regions whilst an inc
of 3°C is projected over the interior in South Africa.

=

Map4: Average annual rainfall totals (mm) over South Africa

Cederberg Annual
Mean Rainfall
Legend

Rainfall Annual Mean

mm

B <100
100 - 200
200 - 300
300 - 400
400 - 500
500 - 600
600 - 700
700 - 800
800 - 900
900 - 1,000
1,000 - 2,000
>2,000

Map Center: Lon: 18°42'54 1"E
Lat: 32°18'58.4"S

Scale: 1:2311162
Date created: November 30, 2022

Western Cape
@ Government

FOR YOU
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Mapb: Annual mean temperature (°C) over South Africa

Cederberg Annual
Mean Temperature
Legend

Mean Annual Temperature

Map Center: Lon: 18°42'64 1"E
Lat: 32°26'54.3"S

Scale: 1:2311162
Date created: November 30, 2022

Western Cape
Government

FOR YOU

Agriculture

3.2 Hydrology and Water Security
32.1 Status Quo

The Cederberg falls within the Ghi@oiis water catchment areas of 46 2R0ektent aridlocated

around Ceres and the Cederberg mountains. The Olifants RheWiiseshinek Mountains north of
Ceres. The mainstream is about 265 km long and flows into the Atlantic Ocean at Papendorp, 250 ki
of Cape Towmhese primary catchments are shared with neighbouring mumiakpadtitse
Cederberg a significant contributor tajualigr andecurity in th&estern Cap&he Ber@lifants

Water Management Ar&dMAshave a full total supply capacity of 43.95 million cubMn$eters (
(DWS, 2020).

NFEPA (2007), cliéissthe Ofants River and its tributaries withinfaines®iver Corrithdoregioras
largely modified. All the rivers in the southe@elelfbafrg, iBoring River and Cederberg Wilderness
bioregionsre natural. All the rivers in the rentamegjonare moderately modified.

Water bodies (e.g. rivers, wetlands etc.) are an important pagcishistags

The water sector must balance the allocation of limited water resources amongst major users (agric
domestic urban use and industry), whilst addressing the need to ensure fair access to water for all
Africé@ people, as well as a sufficient ecological allocation to maintain the integrity of ecosystems and t!
the services they providgiculturevhich isin important sector in the Cedeuses3% of the total

water resource annually.
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Figurel: Use of water by sector in the Olifants/Doorn WMA (Midgley et.al., 2005)

Water use by sector in Olifants-Doorn WMA
2%

95%

w [rrigation Urban Rural Other

River Management and Maintenance FBN4K®) guide the process of rehabilitation through various
objectives and expected outcomes to ensure that the area is transformed and maintadned sustain:
maintenance plaraislocument that defines work done to maintain assets proactively without obtain
authorisation for doing so as the plangttemlethorization.

The National Environment al Ma n a gefinsa NMadinteAaode, 1 9
Management Plan (MMP) in tethesgdographical scbhpendimited to watercourses as defined in the
EIA Regulations, 20ag amended). The document does not relate to coastal activities or activities to
undertaken in an estuary.

A MMP for a watercounsest be undertaken through consultation with the Department of Water anc
Sanitation and/or the relevant Catchment Management Agency (responsible water authority). Thi
ensure compliance in terms of a Permissible Water Use as set out in the Aecttid®818/attmo.

36 of 1998). It is recommended that this process for authorisation in terms of the National Water .
clarified prior to the drafting and submission of the MMP

EIA Regulations, 2014 (as amended) dealing witlirtg or depositing of any material, clearance of
indigenous vegetation and extraction of paat swillonger triggered as they are once the RMMP was
adopted for a specific watercourse.

32.2 Projected and Anticipatetd@hges to the Climate

South Africa is a wastegirce country with a highly variable climate and has one of thefimesierun

world a situation that is likely to be significantly exacerbated by the effects of climate change. Bast
current projections South Afilicaxaeeed the limits of economically viableskhdvater resources by
2050Cederberg, similawyl face the same challenge of exceeding economicallyhasiele \zate r
resources.

Water security will be affected by water availability and water quality.

Water availability is a key climate aetatge vulnerability. Rainfall is expected to become more variable,
with an increageextreme events such as flooding and droughts resulting in a much more variable ru
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regime. This will affect freshwater resources i.e. groundwater. Groundwater is the primary but |
resource for domestic use in many rural areas.

Withreducedainfallsthere is less raff which refers tioe water colledifrom surfaces like sotife
sides of mountains shallow podsach as those formimtheKaroo when it rains. Thisofuwater
also called surface wateentuallgollects in dams and riamdflowsinto the sea when rivedope
dowmvard

As rairfalk, it seeps into the groundgradiuallgaturate the saiEventuallgs observedtime lastwo
years here in t@ape thegrounwater became so saturategtwsof water form on the surféle.
augmentation of groundwates totheprocessfsupplemeing the available groundwater

With thanticipatedecrease irainfalin the Cederberg reglmsthrunoff and groundwalivrelswill
decreaseleading to reduced surface water accumulation in watkddbtoinedlyhe extragon of
regionagjround wateprimaly forirrigatiomnddrinking watés furtheidepleting thesaurcesAs a
result, watecarcitys expected to becamare prevaleRurther researchee@d tcaccessheextent
of the impactdécreasedhinfalbn mean runff andyroundwatewailability.

Figure (a) & (b): Ratio of Intermediate and future to present mean annual stream204. (Schulze

Hydrological Model:
ACRU

Pi t:
13;518? 1990 Future: 2046 - 2065

Ratio

B <0.70

B 0.70 - 0.80
0.80 -0.90
0.90 - 1.00
No Change
1.00-1.10
1.10-1.20

B 1.20-1.30

B 1.30-2.00

B <2.00

| Map 2.1 Ratio of intermediate and future to present mean annual stream flow. Source |

Streamor channel flow in water streams and rieéssaxperiencehanges in concentration and timing

of high and low flows due to changes in rainfallfattange of up to 10% in rainfall can affect stream
flow up to levels of 30% (ScH088). Changes to the timing of high and low flows could disrupt wate
management decisions related to water demands foairddamn@stic and industrial use.

Figure 2hows @redigonofhowthemean annual stream flolvchangia differentime periodsra
portion of southern Afticahe Cederbgigdicated on njagan increase in mean annual streaim flow
predictefrom 1971990 to 2048065 ratioof1.10i 2(0.9; shown in blue); followed by a decrease from
20462065 to 2084100 ratioof 0.9 <Q7; shown in redjhebalance of mean annual groundwater use
versus rechargeCederbeig predicted to b& 60%(Schulze, 2005)
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Downscaled climate modelling suggests that the western and interior parts of the country are likely to |
drier, and the eastern parts of the country wetter.

The map belsshowshe relative water security risk for different regions in the Cederberg. Areas arou
Lamberts Bay and Citrusdal are shown to have the higher risk relative to tNetetliestatesamap

does ngtrovide absolute risk values or predict the severity of watbutnstg@iritighlights the areas

with the highest risk.

Map6: Water Security Risk in Cede(b&#/&DP, 2022)

.L_amberts Bay.
.Clanwilliam
.Wuppertal
Elandsbaai
-,«.‘Citrusdal
Water Security Risk
P Higher
Lower
Western Cape
Government Department of Environmentpk#ffairs and Deyelopment Planning 20/12/2022
Piketberg

Agriculturie asignificantser of watdfighetemperatures in the Western Cape wilhcaegserhtes

of evapotranspiration. Less winter rainfall is expected on the West Coast and western South /
Groundwater stress indices are affected by a range of factors, including temperature and ra
Theoretically, higher temperatures would indicate higher irrigation needs, while lower rainfall indicate
rates of groundwater recharge. Most results indicate lower rates of groundwdierfeechagyarea,
particularly towardssbathwestoast where intensive farming is taking place (Archer et al., 2009).

Water quality deteriorating water catchment system will consequently lead to lower inputs into the w
supply systems areduceverall water security due to lower natural retention and lower quality of watel

1 https://geosmart.space/solutions/refthomed k. htmandhttps://s@uwestl.amazonaws.coméicsir
greenbook/resources/WS4 Flooding Report 2019.pdf
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Both food and energy securipffected ihe lack of a steady supply of water at the appropriate level of
guantitandquality Whilst auccessful economy relies on energy security and access to gheap energ
water quantity and quahyerpiboth food and energy secWyer is a key factoistmrieeconomic
development, food security and healthy ecosystems, and is vital for reducing the burden of disea:
improving the health, welfare and productivity of populations.

Extreme events, droughts and heavy precipitation (floods and heavy downpours) are expected to |
negative impact on the quantity and quality of groundwater reserves and surface water:

1 Saltwater intrusion decreases water quality;

1 Runoff, erosion and algal blooms decrease water quality;

1 Consequentlyroughts decresagricultural development and profits.

3.2.3 Mitigation, Adaptaticand Sector Response Plans

The followingyoss bioregional and munidgedlopmentnd interventioage proposed, as part of a
furthemitigation strategy

Water Bodies aBdological Infrastructure:
1 Delineatéiood lines in Citrusdal and Elands Bay and all other sgiitdmaemgs\Wupperthal)
as coastal erosion and flooding is a risk
1 Investin ecological infrastructure and:
o Promote the restoration of moderately modified rivers across Cederbdagtand the Ol
River and its tributaries that are largely modified
o Delineate, during the wet season, and promote the implementation of buffers arot
wetlands estuaries, salt marshes, rivers and drainage water courses
o Promote the delineation of existing as well as historical connections between wetlar
drainage ports and rivers/streams spatially with groundwater information where applica
o Promote the restoration of connections of wetlands wherever possible
1 Capitalise on the raised Clanwilliam Dam wall once completed: providing water to residen
Clanwilliam atitelower Glants River regjon
1 Conduct sensitivity checks on existing wastewater, sewerage systems\aockaigeatrsent
expected climate change impacts, and expedite outstanding upgracdles of facilities
1 Coordinate with public and private sector stakeholders to develop strategies for identifying
managing sources of stormwater contaminants before final discharge points and coastal zone

Adaptatiomeasureat municipal leasé:

Monitoring of changes Increaséhecalibration frequency of local weather monitoring systems (e.g. in Matjiesriv
in weather patterns an( stations) as climate conditions chemgevienhanceainfall prediction capabibtmemprove
annual rainfall levels | communityreparedness for droughts or floods

Monitor changes in Implement seasonal monitoring strategies for water levels in water bodies using satel
water course levels

Water governancsd Support the water governance at a municipal level for equitable sharing of resources
municipal level use.

Maintaibulk watenfrastructure

Prioritise outstanding dam maintenance and increase dam capacity in areas wh
increased rainfall have been observed in recent years.
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3.3 Biodiversity and Ecosystems
3.3.1 Status Quo

The biodiversity the Cederberg Conservancy, enjoying World Heritage Site status, is under increas

threat from agricultusettlementievelopment and invasive alien sp@nigs9% of the unique
Renosterveld and Lowland Fynbos ecosgstenmsand much of the Succulent Kaed®o under

threat. The transitional areas between these two biomes (generally occurring over linear distances tf

span hundreds of kilometres) are home to a mix of species of both biomes.

Map7: Cederberg Vegetation Types

Veld Types (Acocks)
Description

Coastal Macchia

Coastal Renosterbosveld
Karroid Broken Veld
Macchia (Fynbos)
Mountain Renosterbosveld
Strandveld of West Coast
Succulent Karoo

Western Mountain Karoo

Mo Cons. Lo 40042104 OV

ThedistributioofVegetation Typeshe Cederberg regmmtudeMacchiéfynbos), Karroid Broken Veld,
Succulent Karoo, Strandvelued¥est CoastndWestern Mountain Karoo.

Four of the twesatiye (21) national threatened ecosystems are hosted in the Cederberg: Strandveld (al
the coast), Kusfynbosveld (between Strandveld & inland), Renosterbosveld (inland), and Fynbc

(mountains) and Succulent Karoo. The carrying capacity ofypesasvildiiie fynbos am@roo

vegetation mosaic supports a complex ecosystem of diverse fauna and flora species, and its intercor

nature promotes significant resilience.

Page [L4



Figure3: Original extent & distribution of major Renosterveld Fynbos Biome t$p85)Rebelo
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Protected Area Management:Rtacgmpliance with the National Environment Management: Protectec
Areas Act (NEM: PAA) (Act No. 57 of 2003), CapeNature is required to develop management plans f
of its nature reserves.

The objective of a management plan is to ensure the protection, conservation and management
protected area concerned in a manner that is consistent with the objectives of the NEM: PAA and
purpose it was declared.

Protected Area Management encompasses the strategies and practices implemented to preserve the
cultural, and scenic values of designated landscapes, ensuring biodiversity conservation, habitat pro
and sustainable use of natural resources.

There is only one protected area management plan in Cederberg and that is the Cederberg Co
Protected Area Management Plan (PAMRRZE The PAMP identified 9 priority rivers in the Cederberg
for fish conservation: Boskloof, Heks, Rondegsgelaidehoeks, Matjies, Krom, Heks Tributary and
Doring Rivers.

Topographyrhe Cederberg mountains extend about 50-&kautioby 20 km emg&st and include in

the north: Nardouw, Pakhuis, Krakadouw-aadvibtantains, in the west: Olifantsberg and Swartberge
and in the south: Witzenberg and Skurweberg. They aed diyrthendbandveld on the west, the
Pakhuis Mountains in the norti§phiegbok Flats in the east the Kouebokkeveld Mountains and the
Skurwe Mountains in the south.

The Cederberg mountainous geological foaretanm palaeontologiaatiarchaeologidadritage

in addition to the historical heritage. The region is an astonishing representation of ongoing ecologit
biological processes that accompany the evolution of terrestrial ecosystems and plEme population
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ecological map belodicatethat thareaghat arenost vulnerable to climate change iamgsitisse
closer to the coast, while the mountainousaregibfsast concern

Theecological statuspof Cederberg illustrates rextl ksosystems, river status and land capability.
CederbergThe combination of the layers rebsuliing the Cederbangpan eastern and western area.

The western area has a high presence of threatened and red listed ecosystems as thettend capabilit
areais low to moderafggriculture is a competing use to conseAlhtioa.rivers are moderately
modified. Hencgreculture should become a key partner to mitigate and adopt to climate change in wes
area.

The eastern side has a lower presence of threatened and red listeditstzosy stgpability is very
low and rivelgcated in the middle of the raggdargely modified whilst tinesstowards the eastern
side is moderately modified and largely Agticalturand Water Affagisould become key pastner
toadaptto climate change in the eastern area.

2 https://www.capenature.co.za/uploads/files/mmeactadagemeptans/Cederbe@pmplex PAMP_beard
approved.pdf
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Map8: Ecologicétatus of Cederberg
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3.3.2Projected and Anticipaté@ianges to the Climate

Projected climate change impacts on biodiversity assets are likely to include although are not limited

1 Roughly 30% of endemic terrestrial species in South Africa may be at an increasingly high r
extinction by the latter half of this century;

1 Changes in rainfall patterns and temperatures, and rising atmospheric carbon dioxide levels
shift the distribution of South African terrestrial biomes with serious implications for species div
ecosystem processes such as wildfires, ah@aogystiem services such as water yield and
grazing biomass;

1 The increasirfgequency of extreme rainfall events will influence runoff quality and quantity
complex ways, significantly affecting the marine and estuarine &hvitoaieTs.water
flow wilalterthe salinity of estuaries, affecting the breeding grounds and nursery areas of me
marine species. Coastal estuaries will also be vulneraklerticédagel rise;

1 Increasing susceptibility of Fynbos to wildfires (due to increasing temperatures and consecuti
day$, combined with the prevalence of invasive aliemasgedased and fragmented habitats
will further increase the vulnerability of biodiversity to climate change.

Ecosystems Deteriorafitve biodiversity and ecological infrastructure of the Western Cape is a valuab
but vulnerable asdaiss ofhis resourcalsoposes dhreato society, especially communities close to
the most compromised ecological systems.

The map of Ecosystem DeteriorationnRis& Cederbergombining the Hazard score with the
Vulnerability score, is shown in the figure below.

This map uses an indicator of actuas#deBite imagery that can identify whether any transformation has
taken place in natural areas. The latest processed imagery available captures land cover in 2020
supported by a land cover change assesisateshows chaagnce 1990. This change detection
product is used to identify areas that have poedoislyrrenbgingtransformed. The overlap between
these areas and sensitive areas mappetastie Cape Biodiversity Spatid(\WEBSP) can be
considered as the areas where the highest rifknaftiooal ecosystem services is present.

The combination of the vulnerability dimensions with the ranking of biodiversity importance results ir
that indicates how different vegetation units compare in terms of the risk of ecosystem deterioration &
of ecosystem services

3 https://www.capenature.co.za/uploads/files/mmactadagemeptans/SANBI WCRBS&hdbook.pdf
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Map9: Ecosystems Deterioration Risk: Compromised natural area coincides with vulner@hisAgdapR) &0127P)
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3.3.3 Mitigation, Adaptation and Sector Response Plans

A large aspect of the mitigation and adaptation within theeCesiesteamgeds tentaitheprotectin
ofendangerelora and faunspecies and preventing any further degradation of the natiirad habitat.

reasoned that human activities within generally transformed areas and along a wildland interface wou
the most to lose from a deteriorating eco8gstech, Cederbdignicipalidys

approach

and mitigatipsimilarly to that of South &fmoastsuccessfiyymanage development sigdificantly

reducepoverty.

Manage Loss of Prioril
Wetlands and River
ecosystems

Conserve vulnerable
biodiversity

Adapt urban spaces tc
improvethe
conservation of natura
habitats

Rehabilitation of degraded wetlands and removal of alien species in the Velorenvle
Environmental Services and Technical Services Departments of Cederberg Local

Technical Services. This will include the developmes dfegeidliion Management Plan.

Promote the Sandveld Environmental Management Framework (EMF) addressing
impact on ecological degradation and biodiversity loss.

Promote conservation plans for and mos#otes habitats including Verlorenvlei, BirElstals
Bay State Forest and Ramskop [Raiseeve

Promote the establishment of Cederberg Conservancy and West Coast Conservation
simultaneously as a climate change corridor and:

o Provide ecological links to support connectivity between habitat areasremisestal

the Cederberg to the coémtdscape and buffer area.

0 Support the formalisation of Open Space Networks and Conservation Corridors ir

areas to protect natural habitat areas.

o Follow latest Western Cape Biodiversity Spatial Plan (Cape Nature, 2024).
Integration of land use and transportation planning in urban areas to encourage the t
(nonmotorised) transportation in urban areas to redaoa losg of noenewable fuels.
Promotehe application of spatial planning categories, to facilitatenglicigiam developm:
applications.

0 Core Areas (Cederberg Wilderness Area, Matjies River Nature Reserve, Coastlil

Private Nature reserves).
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o Buffer Areas (Pakhuisberg, Kransvlei berg, Piekenierskloof, Smalberg, Maraisbe
Koerkasieberg).
0 Intensive Agricultural areas (Olifants River Valley, Traval South) areas.
Protect and promote conservation of coastal ecosystems (estuaries, sandy beaches al
dune groves and fynbos).
o0 Strandveld dune thicket and dune.fynbos
o0 Lowland fynbos ecosystems (sand fynbos and limestone fynbos)
o0 Mediterranean and mountain fynbos ecosystems (alluvial fynbos, granite, ferrou
and silkretefynbos, grass fynbos and sandstone fynbos)
0 Renosterveld ecosystems (coastal renosterveld and interior renosterveld)

34 AirQuality
34.1 Status Quo

Thelargestontributors to South Afnietlisnajreenhouse gas (GHG) emissi@@22 wabke energy

sector, which accounts for around 78% of total énpasiangy due to the d@ontEnsive electricity
generation systefrhis was followed by the agricultural sectahélib®h)strial processes and product
usesector (6%) and the waste secto(ép@rtment of Forestry, Fisheries and the Environment, 2025).
Emissions from Land Use,-UsedChange, and Forestry also form a part of theobalidna they
represent smaller portibonBne with South Africa's Nationally Determined Contribution (NDC), there is
emphasis on reducing emissions from these sectors, with ongoing plans for transitioning to renewable
and enhancing sustainableUsadractices (Department of tAqgr&€ssheries and the Environment,
2021).

Sout h Af r i c aafeexpeGdd ® peaklbesveen 20R0sand 2025, plateau for approximately
decade and decline in absolute terms thereafter.

34.2 Projected and Anticipated Changes to the Climate

Poor air quality compromises people's health and lhadibatidally when exposure to atmospheric
pollutants leads to respiratory diseases, which indirectly weakens immune systems and reduces
functioning. Poor health, in turn, increaseabilitinto the impacts and effects of other, unrelated threats
brought about by disasters or economic hardship, such as extreme weather conditions or food shortz

A map of potential risk, i.e. combining air pollution hazard with vulnerability, is generated by multip
vulnerability index with the values from potential emissions factors calculdtesyIhewsdmpw

the potential hazard (count of potential emissions source types) and vulnerability interact to generate ¢
of the relative risk of experiencing impacts from poor Hiregualilyvulnerable asrasobserved to

include the densely populated urbantbesamjor highways ted¢oastal regions of the Cederberg.

The potential emissions sources mapped from avdiiabladiata
1 Facilities with Atmospheric Emissions Licences (buffered by 250m);
1 Residential areas with poor-eocoimomic status, as a proxy for likely poor indoor air quality due
to the use of domestic féels;

4Not all municipal areas have complete emissions inventories. DEA&DP is currently working towards consolidating and
standardising the provincial dataset. However ,23%0me dze
facilitiegn the City of Cape Town.

5 Poor indoor air quality has long been neglected, but is now recognised for its severe impacts on vulnerable people (wor
children, the elderly and those who are ill) who are more likely to spend time indoors, where they are exposed to smoke |
fires ad cook stoves

https://apps.who.int/iris/bitstream/handle/10665/204717/9789241565233 eng.pdf;jsessionid=EC3B8448EBDOA7543B1L
B89D6BA29CB?sequence=1
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1 Areas along major road and air transport infrastructure (roads, public transport routes and air

(100m buffer);
1 Bare ground indicated on land cover imagery (250m buffer);
T All areas along the coastline, where

MaplQ Relative index of air quadipted risfoEA&DP, 20R2
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Our vulnerability to poor air quality is determined byegonsptmvulnerability (type of fuels used,

guality of housing, access to health services), governance (policing and management of emissions,

health systems) and our state of haattep(bility to respiratory infection).

34.3 Mitigation, Adaptaticand Sector Response Plans

Although the cost of mitigation actions varies significantly, the main opportunities for mitigation cor

energy efficiency, demand management and moving to a lesgtemsssoesergy mix, with

consequent economic benefits of improvedyediid@oenpetitiveness as well as incentivising economic

growth in sectors with lower energy intensities.

Policy decisions on new infrastructure investments must consider climate change impacts to avoid tt

in of emissiomstensive technologies into the future. However, inga,shatto the stock and stage

in the economic lifecycle of existing infrastructure and plant, the most promising mitigation optiol
primarily energy efficiency and desdandhanagement, coupled with increasing investment in a

renewable energy pamgme in the electricity sector. In addition, intdrenshioetengence of biofuels

and a suite of renergy mitigation options, such as afforestation, are alscangidetations
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Factors to be considered include not only the mitigation potential, the incremental and direct cost of m
but also the broader impact onesmmomic development indicators (such as employment and income
distribution), our international compesisiviine cost to poor households and any negative consequences
for key economic sectors.

Projecimigaton

Lowemissions energy | Shifting to loweairbon electricity generation gpsiacts as solar and hydro. These options
alternatives take into consideration the endowment of natural resources in the Cederberg regic
availability of these resources may shift as a result of climate change.
Significantpscalingf energy efficiency applications, especially industrial energy efficienc
efficiency in public, commercial and residential buildings and transport;
Promoting transpatated interventions including transport modal shifts (road to rail, pri
transport) and switches to alternative vehicles (e.g. electric and hybrid vehickebpariddts
Sustainable/Adapted lar Considerazbon capture and storag@jiticable industrial processeseatat's.
and water management Transitioning the society and economy to more sustainable consumption and producti

InC e d e r lbngterrg @asning, informaatigriment with provincialnatidnabbjectivgsabout the
outcome of mitigation options, technology development, and other new information, may suggest ad
mitigation actions.

In addition, a mix of economic instruments, includihgsedriketruments such as carbon taxes and
emissions trading schemes, and incentives, complemented by appropriate regulatory policy measu
essential to driving and facilitating mitifatisraed creating incentives for mitigation actions across a
wide range of key economic settwossuch options for consideration in the Cederberg are discussed
below.

CarborBudget Approach

Due to the current emissintense structure of $oeith Africatonomy, many sectors require a flexible
mitigation approdbhtpermgthe development and use afdstoptionsuch as offset and other types

of markdbased mechanisr@arbon budgetligrwith the National Climate Change Response Monitoring
and Evaluation System, which includes an enhanced National Greenhouse Gas Inventory proces
carbon budgptocessims tadentify an optimal combination of mitigation actions at the ksadt cost to
with the most sustainable development betteditefevant sector and national economy to enable and
support the achievement of the desired emission reduction outcomes consistent with the benchmark I
GHG Emissions Trajectory RRagicalrly at a municipal level.

Forcapitaintensive (and thus emisgpomise sectors, aabonbudget approach that specifies desired
emission reduction outcomes consistent with the benchmark national GHG emissionssrange trajec
most viabl@he economic sectors aneseators in the Cederberg region tocatiom budgean

potentially apply include timsbe major energy supply (electricity and liquid fuels) and use (mining
industry and transport) seciisough aonsuéitve processvith the indusies and other key
stakeholdefEommunities etdh)e municipaltgndefinecarbon budgapproaches, mechanisms and
outcomes.

Sectoral Mitigation and CaRamluctioBtrategieéstrategies t@ducecarboreither during production

or through mitigajion

Under the leadership of the relexamtipadector government department, each significantly emitting
economic sector or-sebtomustformulate mitigation and loamon development strategies. These
strategieshouldspecify a suite of mitigation programmes and measures appropriate to that sector or ¢
sector. They will also provide measurable and verifiable indicators for each prograngte and meas
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monitor their implementation and outcome. These strategies will outline how to implement the prc
mitigation programmes via existing implementation mechanisms, such as the IRP 2010, or modified
mechanisms. For exanplirespecdioindustrial emissions, approved mitigation plans will conform to the
Air Quality Managemerts Aetiuirements for Pollution Prevention Plans prepared by identified industrit
and sectors.

ShortermClimate Chandelaptatioleasures

Whildinding ways teducecarbon ens®nsfor climate change mitigaiaitalin every municipality,

is also noted thtte Cederbedgs n at i o n a tlimate cmabge ety lowTherdore, the
Cederberghould alsimcus oshorérterm adaptatiomasuresuch aprevenngthe negative effects
ofdeterioratingr quality. This involves measures that address specific vulnerabilities in the Cederberc

Projeciadapiaion

Reducing air pollution in Encouraging use of public transport to reduce air pollution for those living near roadwe
highrisk areas

Green InfrastruetLPlanting trees in industrial areas and along roadways; and encourag
to plant trees in their gardens.

Supporting transition to clean energy for cooking within households, particulagdganqroi
areas.

Green InfrastructUP&anting groundcover plants intareaduce dust pollution.

35 CoastaEcosystemand Fisheries
35.1 Status Quo

Current regimes around South édrisasts of warm water currentwanna sea surface temperatures
andofcoldwatercurrents antboleseasurface temperatures.

The exchange of large quantities of warm water from the Indian to the Atlantic Ocean (Agulhas Leak:
the Agulhas Retroflection influences the entire coastal zone of South Africa (See Figure 4(a)). A
Leakage occurs via the intermittent oazlfisiot he Agul has Retrofl ecti ol
anticlockwiseortices (gyres), Agulhas Rings (See Figure 4(b)). Each year, between four to eight Ring
varying sizes (200 to 400 km in diameter) are pinched off and adestednitdlihe soutastern

Atlantic Ocean along the west coast of South Africa. The Agulhas Retroflection displays a downs
(normal) mode and an upstream mode.

Figuret: Current regimes around South (Aéiibeharms, 2006

The above figure illustrates uhernt regimes around South Africa: Red illustrates warm sea surface
temperatures and Blue cooler sea surface tempeiguiweds) represents a normal downstream mode
of the Agulhas Retroflection, leading to Agulhas Leakages via warm core Agulhas (Bjngs. Figure
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represents the upstream Retroflection mode leading to a reduction in Agulhas Leakage and cooler SS
the south and west coast of South Africa.

During the upstream mduke Agulhas Leakage is markedly reduced, which leads to cooler SST for tf
southern and western oceanic and coastal regimes, compared to during the normal Agulhas Retrot
mode. It has been shown that during Upstream Retroflection, wheramosabhéthAgulhas Current

waters are diverted eastward at 25°S, negative SST anomalies are created south and west of South

Horse mackerel spawns on east and central Agulhas Bank during austral winter, overlapping onto the
west coast nursery during summer. Anchovies spawn on the whole Agulhas Bank peaking durin
summer. Sardines spawn over similar areas as ghdh@vgpawning peadarly spring and autumn.

Most of the eggs and larvae are then transported to the west coast nursery areas via narrow coa:
currents. Hake, Snoek and Round Herring also spawn on the Agulhas Bank, after which larvas
northvards and inshore to the west coast nursery. A consicdratieggs and larvae is lost to the

open ocean via Agulhas Current and Agulhas Rings entrainment and offshore Ekman drift.

Thesecurrent regimes fonmigtegral part of the Cederberg municipalitpgoas&dtosystem.

35.2 Projected and Anticipated Changes to the Climate

Any change in the average positions of the Agulhas (east and south) or Benguela (west) current will
not only the water Mige®perties and circuldtafrthe coastal zone, but also on the coastal zone flora
and fauna, and those communities that derive their livelihood from coastal zone goods and services.

FisheriesNurseries and spawning grounds of the commercially most important fish species (sar
anchovy, horse mackerel, hake and squid) are found within the western coastal zone. The coastal zc
species are all dependent on the various coastal ondrremt¢tosed coastal ecosystems for the
successful completion of their life cycles. Lutjeharms and de jRuiigdrig199§=hams et al.,)2001
showed that the Agulhas Current will exhibit ineraadediglueto Natgbulsed which will force the

current further offshore, as far as 300km, from its contemporary mean position. In the present global
regime, the Agulhas Current is located within 15 km from the shore along the east coast of South Afri
of the time. Theeander modes of the Agulhas Current impact between four to six times a year, whict
increase.

The western coastal zone, which consists mainly of the Benguela Upwelling System, will exhibit more
upwelling due to a predicted increase in wind stress over the southern Atlantic on account of global
change (Lutjeharms et al., 2001 )willhieduce much cooler sea surface temperatures (SST) along the
west coast of South Africa than at present. However, an intensification of the Seudpiddbhntic Sub

6 A water mass is a volume of oceanic water with similar physical properties such as water temperature and salt conten
the volume of water a specific density, and thus a specific vertical location and behavior (depth)

7 Circulation refers to the flow direction and dynamics of a certain water mass.

8Meanders refer to | ateral deviations from t he(asogul has
known as pulses)

9Pulses are intermittent, large solitary meanders in an otherwise steady trajectory of the Agulhas Curreratel' hese pulses ¢
the upwelling of cold nutrient rich water to the surface which induces the blooming of marine algae. These pulses tr
souhwestward along the eastern & southern coastal zone, impacting on coastal ecosystems.
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gyré®may also lead to increased atmospheric subsfdamreclouds, increased insétatranigher
air temperature. The latter will resdtvarming of the surface water, which may negate the increased
upwelling and offshore transport of cooler waters.

A stronger Agulhas Curreplyyres: West Coast nursery grgdutthings et al., 202
transport has been predicted due

to global warming. The impact % """‘“"‘ L -~
stronger Agulhas Current on - 3 — [ seswrno
retroflection mode is still unc * ™ % [[] Upweting cets

The model studies of Cai ef #=
(2007) and Rouault et al. (2(
indicate that the increase
Agulhas Current transport will
to an associated sger Agulhas
Leakage with warmer Inc
Ocean water passing the sout A .
and western coasts of So 1 -
Africa. The model study of | gy -
Sebille et al. (2009) clearly sh
the opposité an increasen i
Agulhas Current transport will
to a higher frequency of Upstr
Retroflection, with a concom
decrease in Agulhas Leakage

SOUTH AFRICA

In either case, the impact -
stronger Agulhas Current will have definite and significant impacts on the coastal zone of South Afric

Predicting the effects of climate chalmgalfisherieand fish stocks particularly challenging, largely
becaus¢he models used to predict the effects of global heating omaleagiablifiescale predictions,
ofterwith a high level of uncertainty and low geographic(ideahitenal.2020. Incorporating local
knowledge of smsdhle fisheries industry is one way to gain a greater understanding of the chang
happening in our oce&asording 82020 WWF publicasomall scaliishers are already experiencing
changes such abnormally warm seawater temperaturés some areascreased frequency and
severity of extremxents like high tides and strong(Madsieet al, 2020Q)Furthermore, changes in
ecology and biology of marine resaugm@ebserved such adecreasen fish availability, either due to

a decrease in fish abundance or the change in fish distribution (further offsi{toe exadegper)
species such as snoek were found in different places at the same time of the year, pushing fishers t
further to catch the figianges the health of ecosystemnsl correlating semi@nomic coarns

(Monnieet al, 2020).

10Subtropical gyre systems are large gyres (circular water flows) that cover the major ocean basins, e.g. the South Atlan
tropical gyre is an -aidckwise water flow in between South America and Southern Africa, creating the soutHward flowing E
Current along South Americabs eastern coast and the nc
11 Atmospheric subsidence refers to large amounts of air descent.

12|nsolation is a measure of solar radiation energy received on a given surface area in a given time.
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Coastal ecosysterisastal ecosystems are atorisastal erosjdloodingnd sea level riJde map
below shows areas at risk to coastal erosion arid f\badittuaisk testuariegenerallsanks higher
Estuaries are ecologically impartdritiodiversbut also very sensitiveasWhile a study relating to
Cederberg estuarine areas is not avéilapéneramajorclimate change drivesgarding estuaries
include changes in river flow, salinity, temperature, dissohsedlexggeise, and lastly, connectivity
betweehabitats and ecosyst@kitfieldt al. 2023 The sensitivities of estuarine fish sfueciiesate
changearealso largelynderstudied.

Mapl1 Coastal Erosion and Flooding Risk in Ce(HB&DP, 20p2

Coastal Erosion and Flooding Risk
Lower
Bl Higher

JLamberts Bay

% Western Cape
wis/ Government

Department of Environmental Affairs gnd Development Planning 20/12/2022

Coastal set back lines for each Cederberg coastal settlement are included idappatiaixPolicy:
Coastal Management Lines

The effect obastal erosiamdsea level risen settlemenissdiscussed in more dgtadcieeconomic
section 5.8nCoastal Settlements.

35.3 Mitigationadaptatiorand Sector Response Plans

Healthy marine ecosystems and populatmoseaesilient to the effects of climate, chuahgaEsing
temperatureand ocean adidationTheyalso sequestearborandprovide a barrier dtmrms and
erosionSafeguarding areas creates sanctudisdsgtocks to be replenishetbarediuce pressure on
depleted speciegprocuring broad range of sustaleseafood speci@&yWF, 2032

13Map description: Coastal hazards are represented by consolidated hazard zones defined as part of the process of delir
coastal management line for the Western Cape, undertaken between 2011 and 2017. This is supplemented with desktop
of litbral active zones visible on aerial photography in the Overberg and West Coast Districts, as well as updated estuari
line delineations and demarcation of the estuarine functional zones.
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Promote gstainable fishing | Promote sustainable fishing pratcticesease ecosystem hgalthuce fishing pressi
practices on depletesbecies, avomhbitat degradatmmdincidentdi by c.at c h o
Conserve important marine | Identify angrotececologically important abyasxpandirigarine Protected Ateas
areas

Support small scafesheries | Supporsmall scale fishéosncreas¢heiresilienceoclimate change

Manage increased damage t¢ Plant suitable vegetationt@altant plants with extensive root systems) along d

coastal ecosystems banks of the coastal areas as an alternative shoreline stabilising technique.
Apply reinforcement structures such as breakwaters and dolosse to dissipate
coastal areas that are prone to impact by increased ocean storms.

Maintain healthy ecological functioning of estuaries.

Preserveoastal biodiversity | Protect sensitive ecosystems, such as sensitive dunes, from development.
Implement aquatic monitoring systems along the coastal areas to improve ur
oceanic changes and anticipated impacts.

Investigateestuarine Conducstudies regarding the sensitivities of coastal habitats(ieshudingsestuari

sensitivities to climate change fish species) to climate change.

3.6 Wildfires
3.6.1 Status Quo

Fireproneareas include veld zones with a high vegetation flammability index and areas where
atmosphertemperatures are high

3.6.2 Projected and Anticipated Changes to the Climate

The Fynbos biome featured in the Cederberg regiatrigea Bemsystem. The prevalent risk is the
frequency of fires as a result of temperature increases due to climate change, and the potential for irre
impacts to this ecosystem.

The risk maponcerningyildfires in Cederberg, combining wildfire hazard with vulnerability to wildfi
impacts, is shown below. Since the map represgmiseiBk people, the highest risk tends to be
allocated to populated plades settlements. As a result, settlements will alwalygyhareisk than

the surrounding area despite being exposed to the same hazard level. The risk is also not proporti
population densityvhich means that rural settlements are treated as equal &elyqrepdéated

urban areas in terms of impact on people.
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Mapl2 Risk of increased wildfires in Ced@B&gDP, 20P2

Wildfire Risk

W Higher

Lower

jL§l Helena Bay

Port Owen

.
:

«Lamberts Bay

Western Cape
Government Department of Environmental Affairs and Development Planning 14/12/2022

&, .Clanwilliam
.Wuppertal

,_Sitrusdal

Aurora
.

Piketberg

3.6.3 PreventionAdaptatiorand Sector Response Plans

Managehe potential
increased risk of
wildfires

Project

Put preventative actions in place such as managing areas with high fuel load; and
breaks in at risk areas.

Installation of four early warning weather stations in identified areas byté-este8gist
early warning systems in Winterhoek and Cederberg Mountains.

Install early warning systems that blend into the natural across designatprbapadsaa:
to improve fire response timing.

Establish fingise communities in Elandskloof, GoedverwachtEgdgtréamkHeuningvie
Clanwilliam aitrusdddy Fire Services in collaboratiothektine Protection Association.
Put systems in place for recaftenfires.

Conduct controlled burns in areas where plant material is old and dry during coole
Teams to monitor and put out fires (i.e. active fire spotters).
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4. Built Environment

As settlementaking concentrates peopl®o othe nationglopulation live on 1.5%mith African

landi and arealsoregarded as tlemgineof the economy and fiscus, generating 65% of all economic
activityHenceevere pressusbrought about by ongoing urbanisation and population growth, increase
poverty, higher dependency ratios and increased demands on services. eadresourddhat in

SA, the average growth rate for urban areas is consistently higher than the population growth rate.

Urban sprawl, fueled by informal settlement, reduces biodiversity and pollutes land, water and air. Ir
settlements are vulnerable to environmental and health risks because dwellings are in areas pre
disasters and lack basic services

Together with thie-physicaénvironmente Built Environmehsettlementenders services such as

Water provision, Waste disposal, and Wastewater treatment. The efficacy (quality and efficiency) o
services is embedded in thphyisical environment and ecological infrastructure. This interrelatedness
a critical lknas a foundation for climate change.

The built environmenit increasingly be subjectsevieral direct and indipeessurebecausef the
diverselimate changballengefmcedoyurbanand rurdiuman settlemenBome of these inctude
1 Poor urban management i.e. poor stormwater drainage systennsdaegdidzherosion result
in flash flooding
1 Larger settlemerdee slow to adapt to changes in the environment and they have entrenche
dependencies on specific delivery mechanisms for critical services
1 Effective management of the interface Isetitvesremesidents and their surrounding environment
producing sustainable secialogical systems needs to the adgressed
1 Oursettlementare relatively spread out and the poorest communities tend to live far away frc
services and employment contributing to increased transpqrt emissions
1 Water demand settlements growing rapidly, placing undue stress on water supply systems.
Investment wastewatdreatment works has not remained in line with the growth in demand and us
1 Informal settlements are vulnerable to floods and fires, exacerbated by their logation in floo
pondingrone areas and on dunes; inferior building materials; and inadequate road access
emergency vehigles
1 Dense settlements conssigaificaramounts of energyhilethiscan lead tmcreaseénergy
efficiengyt also makeke energy systems more complex.
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4.1 Waterand Sewerag8ervices
4.1.1 Status Quo

Nearlyninetyseverpercen(97.2%haveaccesso pipedvatemwithirthedwellingrat mos200mfrom
the dwellin@his domestic service is supported by the following bulk itfrastructure

Settlement  Status Village Status
Citrusdal 3.3MlIreservoinpgradeAdditional borehole and w Algeria 200k! reservoir. Upgrade
tanker required. borehole pipeline
Clanwilliam | 5.3V reservoir, pressure managemamd Elandskloof Storage reserv(
replacemenf pipdopurificatiomworks. insufficient.  Infrastruct
DWS igaising dam wall by 13m to increase ¢ required.
capacity (WSDP, 2023)
Eland8ay 1Mlreservoir. Leipoldtville 0.5Mteservoir.
Graafwater = 1.5Ml reservoir upgrade. Paleisheuwel | Upgradeeticulation
LambertBay 3Mlreservoendupgradeeticulation. Wupperthal 200kl reservoir. Install
Desalinatioplant to become operational boreholénfrastructure

Thekeysources of water for the settlsiwietite Cederberg Municipality are as follows (according to the
Cederberg Water Master Plan, 2023):
7 Citrusdal: Olifant Rifermost ofhe 2021/2022 financial freaflow was too low for supply to
the town(WSDP2023and Groundwater from three boreholes
1 Clanwilliam: Clanwilliam Dam and Jan Dissels River
Elands Bay: Historically six boreholes (not operational), Three boreholes east of Elands Bay
1 Graafwater: Raw water from three bgremategement importantqaality deteriorating
(WSDP, 2023)
1 Lamberts Bay: Groundwater from three bosticdeson exceeded safe yield volume in
2021/2023WSDP, 2028pe to be commissioned desalination plant
1 Leipoldtville: Groundwater from 1 bprehole
1 Algeria & Paleisheuwel: Water from borehole and mountain streams for Algeria, groundwater 1
borehole for PaleisheuSigs$tainable yietat tream to be determined
1 Elandskloof & Wupperthal: raw water from mountain stream for ElandskloofTwaatemeirom Tra
for Wupperth&lustainablegld and abstraction not currently metered, to be determined.

]

Overeightypercen(82.4%dfhouseholdsaveaccessoflushtoilet{connectetd sewerage systems or
have installed septic taffks).availability of thuwtkseweragmfrastructune each area of the Cederberg
is summarised in the table below.

Settlement = Status Village Status

Citrusdal Sufficient capacity Algeria Upgradesquired.

Clanwiliam = Newsewerageorksequiredupgrade in progre Elandskloof Newsewerageorkgequired.
near completion

Eland8ay Upgrade or new sewerage wegksrediverthe | Leipoldtville Newsewerage works required
overloaduringgummer.

Graafwater = Newsewerageorksequired Paleisheuwe = Upgradesquired.
LambertBay Newsewerageorksequired Wupperthal Sewerageupgradeby Moravia
chuchrequired

14http://www.cederbergmun.gov.za/download_document/2687
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4.1.2 Projected and Anticipated Changes to the Climate

A | ocal communi tyods ability to celleptedithestatus t he
of their water, food and energy security.

To enhance the municipal level response to climate change impacisgfaesteviasigr Plan, 2023
emphasizanmaintenance of the water networks as regular maintenance can prevent water leaks or bui
of water pipeand flooding of sewage syststastenance also includes the replacement of old and
broken infrastructure.

All the water source®rmwater and sewaghin the Cederberg municipal area, will come under threat
from rising temperatiard decreased raindak to climate chan§emeofthoseidentifiedisksare
linked to changedlow rateand qualityf groundwatemdriver and streasaurces
1 Stormwater and sewageerall flooding of stormviratiesewage systemsrindloodseasos;
changes in biological activity in sewerage as atesspbériemperature incresseayead
to currergewerage disposal metlaodipurification procesbesng ineffectjve
1 Wastewatérthere is a potential for blockages and overfioetgof particular concern is the
intrusion of groundwatemmasiewateretworks;
1 Water supplychanges aeducedjuality of waterayrender current catchment systems and
treatmennethodmeffective

4.1.3 Mitigation, Adaptaticand Sector Response Plans

Unused resources and Intensification of resource protection:
The use of new and unused water resoureesacé.effluent, desalinateomigrey water should be
explored whilst climate change corridors along rivers and around mountains should be encouraged.

Infrastructure upgrades

Projects include th@rentaising of the Clanwilliam dam wall (Department nf\SatetaAidDW ),

the proposefdrmer production support units at Clanwilliam and @opeskd)pgrading of the
harbour at Lamberts Bay (Departrhrenesiiy, Fisheries andeEimaronme(DFFE), social housing in
Clanwilliam (Department of Human Settlements) and housing in [Edgadskieaf ¢f Agriculture,
Land reform and Rural develogp®ibRRPand thepgraded N7 completedserved agninformant
for the proposals to follow.

The primary focus of adaptation and mitigation measenmgf®isiog and expanding the existing water
infrastructure.

Manage decreased Conduct a review of wastewater treatment works by locay (Eingjiripeling Department:
water quality ithe determine more appropriate technology for improved quality and recycling of tree
ecosystem. industrial and potable use

Implementation of new technoltwgi@tal municipglib improve the quality of treated efflu
industrial and potable use.
Municipality to conduct a study in collaboration Déffattmeent of Water and Sanitati
recharging aquifers with recycled, treated effluent
Manage the quantity ol Review the entire surface wgteundwater, desalination water and treatedsyétieiefor
water available for catchment areas in ederberypy theCederberg Municipalitycollaboration with David
irrigation and drinking.| DEA&P.
Review rehabilitation of flood plains and catchments and stormwater management an
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42 EnergySector
42.1 Status Quo

Coal makes up 80%ofithAfrica'®nergy mgCSIR, 2022), while renewable energy technologies (wind,
solar PV and CSP) account for onlyA& 3B generation of electricity from coal contributes significantly
to the greenhouse effect, the use of alternative energy resources like hydroelectric power and nuclear
isincreasingfyursued. Howeyvewindling water resoustgs$ potential droughts in certain regions of the
country due to climate chamggimittsuseasanalternative energgneratiosource.

Likethe rest of South AfribeGederbertmu ni ci p al i primarilgenerdted topoadfired i t y i
stationsWith88% of household#ready connected to the tpednunicipality airtes achieve a 40%
renewable energy generation by Ri&hortermtargets focus on areaefb€iency arldwcapex
renewable energplutiontargetaindinclude:

1 Increasing energy efficiency in commercial and industrial facilities by 10%;

1 Use oenergsefficienlighting, alternative water heating and climate cdhgfaitestnergy

savindgechnology across all munoipagd facilities;
1 Install LEBnergyefficienlighting to 30% of streetlights.

Longtermopportunities fpenerating alternative enedydeheClanwilliam daasa potentisdource

to generate energg was done historicdlhe Cederbehgtegrate®esource PIGIRP)2022) has
identifieddditional renewable energy options to be implemented through the Cederberg Renewable E
Independent Power Producer Procurement Programme (ClgRiRH#$Jo tailor tke solutionso

the availableatural (wind and solar) resouiteis the municipaedionTheCIRP is discussed further

in sectiod.2.3 below.

42.2 Projected and Anticipated Changes to the Climate

Theexpectedlimate change impacts on the energgpsstitect and indirect. The direct impacts include
energy resource availability, power production, transmission and distribution. The factors related tc
direct factors depend on the vulnerability of the related infrastructure and availHixeindgectces.
impacts are primarily linked to changing supply and demainghreimtise shmintargetgefficiency

and lovcapital renewable energy solutions) will have limited impact.

The Cederberg has energy infrastructure distributed along the coastal and mountainous regions anc
subjected to differsrgiorspecificlimate change riskbe infrastructure dedicated to settlements along
the cast is at risk of increased coastal eaosidiooding, while those in elevated areas may experience
severdneat stres3he deployment of renewable energy alternatives to increase the resilience of the se
both in improving reliance in the short ternhozaigteformitigation.

42.3 Mitigation, Adaptaticand Sector Response Plans

The Cederberg enaygyeratiostrategy is guided by the Cederberg Municipality Integrated Resource Pla
(CIRP) which prioritises provititeastcost, reliant electricity to all citizens and busstiesdasing
economic diversification and job creatioaimfbiieingnvironmental sustainability.

One of the initial strategies mliteedtalternative energy zones and promote energy generation facilities
in viable zones oWhile theveralliability of energgurcesnustbe confirmed by specialist sfudies
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severaftegions of the Cederdeage been identified as basironmentabllyited for hosting various
sustainable energy solutions:

T

=

Solar Energy overall Cederberg, particularly regions 4, 5, 6 and 7 that have higher solar radi
yet with great sensitivity around the visual impact in protected and conservation areas

Wind Energy particularly west of the N7, particularly regions 2 and 3 and partially in 4
Hydroelectricity at Clanwilliam and Hydrogen along the coast

Provide for solar facilities to cafertuioe urban expansion. Generate alternative energy for all
settlements: Clanwilligmgdroelectrigity

Caution the establishment of commercial solar and wind farms ir@vicoaroenthind
visuallgensitive areas, especially not in the Cederberg Wilderness Area. Especially do not suy
wind and solar farms on slopes as it has increased visibility and potentially a negative visual ir
Promote Wind Energy particularly west of the N7, hydroelectricity at Clanwilliam and Hydrogen
the coast

Promotenergyefficienfgreen) buildings and structures. The municipality can advocate that suc
initiatives be aligned with the energy policy through the implementation of incentives for mur
clients

Infrastructure durabilitpveénimprove durabilityrdfastructure that is at risk to coastal erosion
and floodirend sun damagaid caution new infrastructure development iniakeascaiastal

erosiomr building wittondurable materials
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43 SolidWasteManagement
43.1 Status Quo

Within both rural and urban settlements, solid waste in the environment holds an inherent risk dug
potential to destabilise ecological balance or exceed natural waste processing capacities. In some siti

solid waste is a hazard by itseli) lotiher case# is transformed into or leads to the formation of,
secondary pollutants that contaminate air and water.

Fiftyeightpercen{58.1%pfCederberigouseholdsavewvastaemovedtleasbncea weekThis service
is supported by settlerheats ed waste sites that I's in the ¢
unlicensed and in the case of the smaller villages, unofficial.

Settlement  Status Village Status

Citrusdal LicensetlVasteSite Algeria Closed to be rehabilitated
Clanwilliam  LicensetlVasteSite Elandskloof Collection service only
Eland8ay LicensellVasteSite Leipoldtville Closed to be rehabilitated
Graafwater = Closed to be rehabilitated Paleisheuwel = Closed to be rehabilitated
LambertBay Licens&VasteSite Wupperthal Closed tobe rehabilitated

Mapl5 The map provides the location of all waste facilities and waste water treatment works in relation to the settlement.

Legend
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43.2 Projected and Anticipated Changes to the Climate

Using available data on municipal waste removal services and landfill sites, a map was generated tha
both the likelihood of solid waste accumulation in a municipality and the risk of environmental pc
stemming from formal disposal sitesnifigntie hazard (potential presence of waste) with a generic
vulnerability score (likelihood of being affected) results in a map that presents the risk of people being
by waste O0spillingé out of f or wiranmenty@he tesiltanha n a
risk map is shown in the map below.

Mapl6é Waste management risk in Cedé@dngimprelative tother municipalities)

_La mberts Bay

Slanwilliam
.Wuppertal

Citrusdal
.

Waste Management Risk
Lower
I Higher

Piketberg

4 3.3 Mitigation, Adaptaticand Sector Response Plans

Reinforog waste recycling practices into the current waste management processes is the impactful ¢
termresponséo ensuring that solid wasteagement facilities éumaehp sites are not overburdened as
urbanisation trends increase in the Cedt&thesgt e O6spi |l | aged presents a
that climate chargdated temperature increasestetitthemical processes during waste degradation.
Some ways to combat this in the shlmmgnermmclude:
1 Implementing sorting and catchment systems that exploit the physical properties of diffe
materialt improveheefficieny of sorting process
1 Provide relief from heat impastsaéteamanagement workers;
1 Deploy soil and water testing mechanisms to ensure early detection of spillages, be
contaminants deacledinto the soil
1 Put measures in place to preveétdirdgesultant air polldtionstorage facilities and dump
sites;
1 Expedite planned improvemiseacingnd official adoptimnwaste management sites to
ensureonsistarhandling of solid waste across areas of the Cederberg municipality.
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5. SocicEconomic Environment

The analysis of the S&monomic environmauttines the municig@iographics, thimcuses on the
social risks posed by climate clhadgéenunicipalitytapacitfasagoverning entity and the receiving
communijyto deal with those challenges

Cederberg contributed 1.3% to the GDP of the Westewh gdgpercent (59.8% in 2011) a1235

people are of working dge.three biggest contributors to the Cederbeag@DRure, manufacturing

and tradé will also be subjected to direct and indirect climate changaendpactisimpacts will be a
result of the s pec idamageddunngdeaxtsee cliniate andrasip faduses r u c t
Meanwhilghifts in resource (energy, people and municipal infrastiabilite padaitilisation regimes
particularly those stimulated by the munwilpdéyesponsible for the indirect impacts.

The agricultural segiarys aignificant role to @ederbergunicipalibysocieeconomic waleing it
contribets 25%0 localGDP andiredy employ 14% of the populaticanditsactivities hedywrely on

t he r e g ifeatoréssdavaimbleasousckdn additionngnotable shifis this sector will also
affectsomesecondary and tertiagustriesuch asgriprocessingourisnandtrade This warrants a
speciaanalysis dafsvulnerability to climate change special attghitosection.

5.1 Municipal Capacity
51.1 Status Quo

How climate change is expected to unfold in different municipal spheres will vary but considering the e
risks, it is undeniable that municipalities will be placed at the forefront as they respond to evolving
demands. Climate change imp#atetwinly put the community resources and assets (hatural and man
made) governed by the municipality under strain but also the municipal capacity (human, financial,
and communication resources) and strategy (IDP, Organizational Sttaeisye Aadyh, additional
capacity in select divisions and/or strategic flexibility, may be required to cope with the changing nee
to secure the expertise necessary to effectively implement climate change mitigation and adag
strategies.

Figures: Municipal and Community Assets relationship

Capacity * Natural

e Infrastructure

Organizational
Structure

* By-laws
¢ |IDP

¢ Human Resources &
Management
¢ Finances

* Physical Resources

e Communication
= Road map
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The capacity required by the Cederberg Municipality to cope with and respond in a timely manner to
change impacts on community resources and assets (natwrabdedassmts) can thus be viewed

from its capacity (human, financial, physicamendnication resources) andtrateg (IDP,
Organizational Structure addvids) perspective.

Tabled below illustrates the organisational structure of the Cederberg Municipality as part of its strate
govern community assets and resources effectively whilst the physical and human resources endc
available within each unit to execute speorfisibdg@seflectsts capacityds a Class B municipality
Cederberg Municipdlayg the followiatyategic focus areas and respective responsibilities

Tablet: Cederberg Municipality organisational &tructure

Structure Strategic Focus Responsibilities

Strategic Services IDP, Planning & Performance Management
Organisational Risk Management
Communication & IGR

Legal Services Legal & Support Services

Internal Audit Internal Audit

Financial Management Servic¢ Financial Reporting & MSCOA Compliance
Asset, Assurance & Liabilities Management
Budget Management & Information System
Expenditure Management

Revenue Management Revenue & Reconciliations, Valuations & Clearan
Supply Chain Management Demand, Stores and Acquisition Management
Contract management

Logistic & Disposal Management

SociegEconomic & Rural Rural, SociBconomic and Sgd@evelopment
Development Libraries
Public Safety Disaster Management

Traffic Services
Law Enforcement

Resorts & Caravan Parks Bookings & Accommodation
Caravan Parks
Chalets

Human Resources Labour Relations

Skills Development & Organisational Developmer
Job Evaluation coordination
Recruitment & Selection
Employment Equity

Health & Safety, Employee Wellness
Personnel Administration
Administration Administrative@mmitteBervices
Archives

Helpdesk

Political Office Support

Cleaning Services

Information, Communication & Systems / Network Administration
Technology (ICT) Helpdesk & Compliance

15Cederberg Municipality Final IDP 2024/2024
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Electraéechnical Services

Electrical Services

Pump Maintenance

Water &Vastewat&ervices

Water Purification

WastaaterTreatment

Waste Management

Refuse Removal

Town Planning

Town Planning

Building Control

Integrated Human Settlements

GIS

Project Management Unit

MIG

Capital Projects

EPWP

Civil Services

Roads & Stormwater

Building Maintenance

Water 8Vastewatdtetwork

Environmental Management

Mechanical Services

Parks, Gardens & Cemeteries

The municipal-bya ws ( and

units with specific responseuiliti

policies)
effectively deploy its climate change initiatives, within relevant strategic focus areas (and directorate

are part of

Figurer: Bylaws relevant@imate Change paunicipdtrategic Focus Asgalunits®

Municipal Management

Support
Services

By-law for:
- Fire Safety

- Camping Areas
- Parks for Caravans & Mobile Homes Removal
- Public Amenities

Financial

By-law for:

- Property Rates
- Tariff

- Credit Control, Debt Collection and Indigent Support
- Approved fines

Services

16 Cederberg Municipality listlafils/

By-law for:
* Electricity Supply

Technical

Services
Streets

integrated Waste Management
Water Supply, Sanitation Services and Industrial Effluent

Control of Disposal Sites

* Refuse Removal

Garbage Disposal

Land Use Planning
Zoning Scheme

Air Quality Management

Control of Seashore & Sea situated within or adjoining the Area of Jurisdiction
Control of Boats and Boating on the Clanwilliam dam

* Coastal Management

Control of Cemeteries

Nature Reserves; Advisory Board for Nature Reserves
Invasive alien plant monitoring, control & eradication plan

* Commonage
* Prevention of Public Nuisances & Keeping Animals, Poultry, Pigeons and Bees
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5.1.2 Projected and Anticipated Gbages

Some of the previously identified gaps 1in th
dedicated Environmental OfficerliRendorsedClimate Change Champion. From a strategic
perspective, the lack of a Climate Change Response planvasda|salipyeviouslgntified. These
challenges were both addressed.

51.3 Mitigation, Adaptation and Response

To enhance the institutional preparedness of the Géohecipadirategic focus areas@partments
to effectively respond to climate change impacts, the exisimgagapgplementation perspeative
have to be addressed across variousaleyeisthin unit&s an initial step, some of thel@vigh
responses to improve preparedness include:
1 Creangkey performance indicators tatemiogress of municipal departments in implementing
climate change adaptations
1 Streamlingstructures for investment decisions for responding and adapting to climate chan
impact
1 Ensung thatlimate change adaptation considefatitnsas standarstepsn development
approvaplanning, design and maintenance of municipal infrastructure or services

52 RuralSettlements
52.1 Status Quo

In 201 Inearhhalf of the population (49.7%) and household$n€&8eshbetiyed in rural areasd
15% of householdsreinvolved in agricult@rdarge fraction of thase rural farmSeveral of these
function as agourisndestinations, amongst other tourist attiactiensegioifhe wural settlements
withn the municipality comprise both formal andiénforedavelopments.

52.2 Projected and Anticipated Changes to the Climate

Due to limited access to municipal infrastructure and resources, such as disaster dasptmnse teams
remoteness, rural communétiesespeciallywulnerabléo adverse climate change impRats
communitidace the following climate change challenges:

1 Smalscale and subsistence food production is particularly vulnerable to climate variability, re
mostly on dry land food production with limited capital to invest in soil fertilization, seed and \
pest and disease control;

1 Change# production systaing to climate chaage climate chargéated damage and crop
failures, is likely to negatively affect employment in rural areas;

1 Spatial planning needs to address historical inequalities in land distribution without compron
the ability of the agricultural sector to contribute to food security;

1 Rurakommunitieme underepresented in the climate monitoring mee®votkouginey are
less resilient, alikely to be the soonest and most gegrtively affected by climate change.

17Climate Change Response Framework
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52.3 Mitigation, Adaptation and Sector Response Plans

Some of tredaptatiomeasure@uggested by Zteial, 2022)hat can be taken to improve the resilience
of rural settlements while preserving the natural environment include:
1 Set up early warning systerhelp rural communities prepare for climate risks
1 Improve access to resources such as water, financial aid, and infrastructure development.
1 Providaranciadupporandaidplacebasedgolicydevelopmetu allovadaptatiothat addresses
specific vulnerabilities
1 Encourage cressctional and transboundary solutions to climate change challenges; and
1 Promoteaupt transition principles to ensure equity in climate adaptation policies

Possiblelimateadaptatiomeasures options in rural settlements include:

1 Identify suitable renewable energy sources that blend in with the naturgheddaomnent
require clearingpafrtions of land or disturbance of hatoitatssuch as solBVinstallations
in homes and commercial areas

91 Adopt structural design methodtakieaidvantage of the natural environmeunseneddily
availablenaterials the aredn this way, the carbon footprint of the area is also reduced

1 Create a circular econangidentifyalternativapplicationfer materiali&keplastics anigxtile
materialgopromote sustainable practicesdigatéssues relateddsposaduch agventual
contamination of natural water systems

53 Coastal Settlements
53.1 Status Quo

Cederberg has temastlinsettlemenise. Elands Bay and Lambertsal®eng the 62km coastlirtes

coastal management line maps intheateaside that should be kept clear from structures and
infrastructur€éhe coastline settlements are characterised by limited formal road infrastructure and sec
are restrictddrprivataiseand development @asgdonservation arebosof the coastal access points

areat and around these $ettlements.

Coastadetbacknes were generated for each settlement and were included in Chapter 4: Built Environn

5.3.2 Projected and Anticipated Changes to the Climate

Evidence of rapid climate change, including more frequent and intense weather patterns and greater
variability, has already been obserded posing several riskastahfrastructure aseltlements.
1 Coastal human settlements are the most vulnerable to an incleaskrisesgae to climate
change According to the Department of Forest, Fisheries and the ER@rB)jamestimated
30% of South Africabds p.Cpastdltawns anchsettiements Bostw i t
high volumes of local and international tourists annually whilst lifestyle and developn
opportunities in coastal areas are leading to significant migration to the coast. Hence safe se
distances, considemngsion resistance and local coastal topography, need to be determined;
1 Flooding and coastal erosion result in the loss of coastal infrastructure (including breakwaters,
and public amenities), habitat and ecosystem goods and services. Predicted rises in sea leve
further exacerbate these impacts;
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1 A network of infrastructural installations and communication links along the coast are at risk.
are owned and overseen by public and private enterprises, and service the needs of the inhab
tourists and other entities in the coastal zone;

1 Increased frequency and intensity of coastal storms, which includes seasonal cyclone activity
east coast. Estuaries are particularly vulnerable;

1 Increased coastal development and inappropriate land and catchment management will exace
these impacts.

5.3.3 PreventionAdaptatiorand Sector Response Plans

1 A continual assessment of coastal defences, particularly at harbours, estuaries and lagoons
along loMying coastal land, will be needed to reduce daighgskereas

1 To protectatural landscapes, delineate development lines around mountains and koppies an
marshes or a water sponge or in a flgodplain

1 Prepare for coastal erqgarticularly at Elands Bay.

The mitigation strategiehastalSettlements must beordinatedith those for Coagtahes and
Fisherieso ensure that bdtie social and environmeatgectsare consided whenplanning ah
responding to climate change impacts

Manage loss of land | Apply lessons learnt fribim West Coast District Municipality and Saldanha Local Mu
due to sea level rise | Environment and Technical Services Depagseantd project on sea level rise at Langebaa
Prepare to move infrastructure such as railway lines inland out of risk zone.

Manage increased Apply lessons learnt frastallationf gabions at Strandfontein Beach in Vredendal by the |
damage to property Local Municipality Environmental Services and Technical Services Departments to mai
from sea level rise to property.
Apply reinforcement structures such as breakwaters and dolosse to dissipate wave ener
that are prone to impact by increased ocean storms.
Preserveoastal Preserveexisting coastal vegetation (particularly ecosystems with flood retention prop
biodiversity wetlands) and plant suitable vegetatitoidsatit plants with extensive root systems) along ¢
banks of the coastal areas to stabilise the shoreline.

5.4 Terrestrial flooding
5.4.1 Status Quo

Although flooding is to be expected during rain seasons in areas where main water river sources and
catchments run, of particular concern is the significant threat thestlposestsdocated along rivers
and flood plains. The settlements located along such landscapes in the Cederberg include:

1 Citrusdal alongf@ritsRiver

1 Clanwillliam and Bulshoek aldagt&Rivey

1T El ands Bayb6s Rivge, the Verlorenvl ei

T Lambert BaakkdlsRiverdge t he

T Lei pol dt viladgVleeRiver Edge t he

Two settlements that are regularly flooded are Citrusdal and Bulshoek.
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5.4.2 Projected and Anticipated Changes to the Climate

Flood prediction and forecasting are limited to flagging areas where terrestrial floodiageand flood r
generally higher due to inherent local characteristi¢sc#issaldtood forecasting or calculation that
incorporates meteorological data and employs hydrological modelling. Rather the risk of flooding ir
and socteconomic vulnerability and governance is considered.

The soil disruptions due to mining actetldsintroduce additional risk as rtfegerogressively
develomtofloodblainsSand mining is the only form of mining practised and there are three operating sc
mines around Citrusdal and Clanvwili@ng in the Cederbe@risadyimited as the most important

sand deposits in the Cederberg are Hillwash and Colluvial Sand. These sands have been moved dov
under the influence of gravity and by surface wash during major storms which cause saturation of t
(followed by suréarunoffllhese areas therefore also increase the risk of erosion and diversion of rive
and streantswards settlements
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5.4.3 PreventionAdaptatiorand Sector Response Plans

An initial step towards improving the resilience of settlements situated along flood plains is the
coordination across municipal departments to upgkandrastructure such as roads, (electricity and
water) distribution netwdrkis includes critically looking at infrastructure design and placement in are:
at risk to floodinghe municipality shaeldewtheir monitoring processas enforcemegnmtotocols

relatedo the Cederberg SQjtidelines regarding developmentsriambgnkand flood plainBhe
municipality should also review watercourse and catchment management processes in general.

Improving the preparedness of the community by deploying early warning systems for the commun
disaster response teams will help minidfseaifning incidents during flood seasons. Preparedness
may include conducting evacuation drills withunities that are most susceptible to flooding as the
climate changes, either due to their proximity to rivers or the landscape.

Likecoastal settlemeritse following structural modifications can be implemented inriaerasiaksng
to minimisoodrelatedmpact on local settlements:
1 Apply reinforcement structures such as breakwaters and dolosse to dissipate the kinetic ene
rivers
1 Apply alternativigerbanktabilising technique, such as planting suitable vegetaterar{salt
plants with extensive root systems) along the banks to reinforce the soil
1 To minimise soil erosion and landslides due to local miningsutevtties J&nd use guidelines
in the Cederberg SDF governing mining activities significantly align with dbjestevesange
andinitiatives
1 Conduct thorough assessment of previously mines areas and rehabilitate to prevent further el
and land shifess well atheformation of floplhins

55 Disaster Risk Reduction & Management
55.1 Status Quo

Disaster risk reduction and managamiemportarforclimate changelaptatioastheybothaddress
vulnerability to climate chaglgéed impacBisaster risk reductgns to prevent or minimize the impact
of disasters before they happkereadisastemanagemefdcuses on responding to and recovering
from disasterResilience to climate chamatped extreme events should be-nedemand across
municipal boundaries.

South AfriGaDisaster Management Act sets out a comprehensive approach to disaster management :
identifies the roles and responsibilities of key institutions and disaster management agencies. In addit
Act establishes a National Disaster Managementhosatmle is to address disaster prevention,
coordinate disaster management agencies and capacity across government and ensure that
information is disseminated speedily.

55.2 Projected and Anticipated Changes to the Climate

Climate change will increase the number of extreme weath#ree@eulsrbesgch as:
1 Extreme drought;
1 Flooding of rivers;
1 Flash flooding of riverbeds in mountainous areas;
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Increase risk of veldfires due to increase in dryness of vegetation;

More extreme storms that can lead to more rainfall in a short period of time;
Rise of sea levels;

More persistent heatwaves.

55.3 Adaptatiorand Sector Response Plans

Preventioand adaptation responses include:
1 Early warning systems

(0]

Continue to develop and improve its early warning systems for weather and clim
(especially severe weather events) and pest infestation events and to ensure that th
warnings reach potentially affected populations timeously. To this endigate will invest

and implement plans to use the mass media and appropriate information and communic
technologies to alert vulnerable populations

Seek to collaborate with our neighbouring municipalities to share early warning systems
regional applications and benefits

Promote the development of Risk and Vulnerability Service Centres at universities, w
will, in turn, support reseooostrained municipajities

Facilitate increased use of seasonal climate forecasts among key stakeholders suct
those in the water and agricultural sectors

Maintain, update and enhance the SARVA as a tool that provinces and municipalities
use to inform their climate change adaptation planning.

1 Community preparedness:

(0]

Implement clear preparedness and response planning, including ditiisdor worst
scenarios with emergency response teams

Conduct priority testing and replacement of weak or damaged infrastructure located in a
most susceptible to extreme climate conditions and in vulnerable communities

Identify and ensdheavailability of alternatives (essential supplies, water, energy, food
and access roads) duextgemeveather conditions

Collaborate with social networks such as community organisgiverseonal
organisations (NGOs), women and farmers organisations, and the Adaptation Networ
help raise awareness to transfer technology and build capacity

Develop mechanisms for poormunitie® recover after disasters, including micro
insurance.

1 Infrastructure design and master planning:

(0]

(0]

(0]

Municipal departments overseeing infrastructure construction, operation and maintene
must conduct master planning based on expected climate change impact

Municipal departments responsible for infrastructure construction testing should con
sensitivity assessments of current and planned infrastructure and review operating .
design standar@ed safety factors

Appy fouild back bettstrategies in disaster recolrepther words, rebulthimunities

and infrastructure in a way that enhances resilience and sustainability after disasters.
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56 Health
56.1 Status Quo

The South African health sector is one of the five key priorities of government. A significant propot
South Africans, gratticularthe poor, already have serious and complex health challenges compounde
by poor living conditions. These iachahghe worl@ highest rates of tuberculosis and HIV infection.

The links between the environment, food security and the infectious profiles of communities and regio

been well established.

56.2 Projected and Anticipated Changes to the Climate

The effectsf climate change on human health are mostlyandimetteasily quantifiasltheir
manifestation is compRaysicahealtimpacts and risggBunyavanictt al2003and mental health

risks by Barnwell (202&)tabulated below

Tableb: Major health effects of climate change

Phenomenon Human Health Impact

Fewer cold days & nights Fewer colelated deaths

Increased frequency of w Increased headlated deaths & illness
spells & heat waves

Increased heavy precipite Increased risk of injury, death, as well as ir
events respiratory and skin diseases

Increased drougimgdwildfires | Increased rigkfood & water shortage, malnu
& infection, concentration of toxic water pc
injury and death.

Increased air pollution: bu Exacerbation of respiratory illness, pre

fossil fuels & stagnant | mortality

episodes

Changes in distribution & poi Ore severand more prevalent allergies

of allergensycotoxins

Increased sea levedaltwate Abrupt coastline change, forced migration

intrusion into freshwater drowning

Lack of food security Decline in nutritional status & lower resistanc
AIDs & tuberculosis.

Sick and elderly housel Women, primacaregiversake more strain: le

members increase time to earn a livelihood.
Neglect own health in prioritigéhgalth of other
More tropical weather Increased vectoorne diseases like malaria

valley fever and schistosomiasis may
requiring a concomitant expansion of publi
initiatives to combat these diseases

One or more of these phenon| Profound negative psychological and ment:
consequencesncluding ecological grief, cli
trauma, depression, anxiety, and so on

Additional Chilgpecific risks
Children will benefit

Very young at higher risk of d
older children will have more
stress due to time spent ou
during exercise

Very young vulnerable
hospitalisation and complica
from infection

Growth retardation, developm
delays.

Chil dr en 6 saresnora
susceptible to asthma and infec

Allergies, cancer, birth defects

Disruption of family & sc
infrastructure, other social disru
More orphans
Malnourished children (Kwashl
& Marasmus)
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56.3 PreventionAdaptatiorand Sector Response Plans

Considering that the healdited impacts are indigati,ltdimensional approach is necessary to ensure
the longerm resilience of the population.

1 One appareapproach for mitigatdgerse effeashuman healtbto put sufficienésponse
mechanisms in pldgedifferemtiss scenarios (e.g. floods, droygpecificalkailored for the
unique needs of eaChderberglistricttype and place emphasth empowering theeal
communitip respon@hentaknginto consideratitieirrelative distanf®m central municipal
districts

1 Increasing the preparedness of disaster managementmerddreaiharidcilities to respond
to outbreaksill also minimideelongterm impacts of climate cha@hgaomenaoon human
health

1 Deploying extensive resemitiativeaimed &) early risk identification to enable early response
or longerm trend spotting; anéinaing novel solutions to combat health pandemics and thus
increase the resilience of the population

1 Timely implementation afissureislientifietbr minimiggimpact on the biological and physical
environmeernsurdongtermprevention of some ofrigles tdumarhealtidiscussedbove.

5.7 Agriculture
5.7.1 Status Quo

Geology &oilsare characterized by sandy loam to clay soils generally derived from shales and mudstc
of the Cederberg Formation. Cederberg soils are highly leached acid sands, low in nutrients with
moisture retaining capacity.

Agricultural cultivatismmostly intensive; it comprises irrigated citrus and mango orchards, potato a
rooibos tea fields, small grain, limited vineyards and some commercial pine plantations around Algeri
stationln the Cederberg, 65% of the total arable land area (as per Cederber@ &Iy i20hder
cultivation. In 2018, 27% of the cultivated laB82babwas cultivated:

1 3424ha vegetables (irrigated);

1 11345h orchards (irrigated);

1 33972ha tea, tobacco and hops (dryland / partially irrigated);

1 6152ha was planted with grains, oils seeds and Lupines (dry land).

|l ncome from vegetable production and deci duo!

gross income from horticultural products in
agricul tural p r o dsivedetabile rcrop2cOverge 2oatidblites 21C380dcethabod they
West Coast 45% coverage of the total hectar e

orchard coverage contributes 13. 9 % stoborchaldat o
cultivated in the Western Cape.

Horticultuneakey sectan the Western Cape, contributingp4384egiongross farming incoamel
18% t o S totalgrdss farhimgiincogd@sserrCape 2021)

Smalscalegarmingr subsistence farming is limited.
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Agriprocessinig largely represented by, but not limited to, Rooibos tea and wineries.

In the Cederberg, agriculture contributes 18.7% of GDP and 42% to employmenil] kzogfdagdures
have a significant economic impact.

AgriTourismAs a wilderness area, the primary activitpigisog including campoak climbing and
hiking.The Cederberg hostsmerous day and overnight hikes including the popular and spectacula
Wolfberg Arch, Wolfberg Cracks and the Maltese Cross. The area is also home to an amateur astror
observatory, which regularly hosts open evenings for fhieepadplicultural productive landscape
together with the magnificent scenery including the mountains, coast and wildernessases, forms t
of its tourism indus®gverafarms predominarftipction asurism farms caterioghe local and
international tourist market.
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5.7.2 Projected and Anticipated Changes to the Climate

Agriculturdeinghe largest consumer of water (through itriglaigbmyulnerable to changes in water
availability, increased water pollution (particularly from toxic algal or bacterial blooms) and soil erosic
more intense rainfall events and increased evapotranspiration.

Climate change will affect agriculture in the context of multiple interacting drivers and pressure |
Agriculture is highly dependent on effective risk management that covers all three sustainable comp:
economic, environmental and social cotapdhe Western Cape is likely to remain a strong agricultural
region, at least in the short to mediumglkemnjng takes the future climate into account and appropriate
support is provided.

The agricultural sector can broadly be divided into tbiesterssinimal production, field crops and
horticulture.

Field Crop3he profitability of wheat production is highlgleperadenfccording to Schulze (2007,
as cited in Lotter, 20103 predicte@°C increase in temperature and a 10% reduction ¢outainfall
reducerofitofwheaby around R500/ha, which is equivalent to a yield reductionJatk.éti/aba
(2022 p. 313 also predicted temperatures increases of mof@ahda 20% decreaserainfall
alonghe Cederberg to Sandveld region between 2000 Begp&0@idg on the extent of warming and
drying, the Cederlieagd other wheatoducing regioimsmarginal areas of the winter rainfab region
can expect losses of 15 to 60%362@B0(Midgley et al., 2088 cited indtter, 2010

Tea cultivation in the Cederberg contributes to 57% and 58% of the provincial and West Coast te
Tabaco cultivation respectivetyrding t@tter and le Maitre (201he range of both wild and cultivated
tea(from Nieuwoudtville ifNbeher@ape south toward Piketbergkely to contract substantially, with
some range shifts upslope and in a southeasterly direction.

Another significant threat of climate change for field crops will be changes in the distribution and inte
pest species, the spread of diseases and the growth of weeds.

Horticultur& he sector includes deciduous fruit, citrus fruit, vegetables, viticulture and subtropical fruit

The expected increase of 2°C in temperature will cause many agriculturally significant areas of the «
to experience a tBs35% increase in heat units, espattalyhighdying mountainous areas in the
southern and eastern parts of the country (Schulzes, @64y ihotter, 20)0.e. Olifants River
Mountains and Cederberg.

Similarlyasignificardecrease is predicted in the accumulation of chill umitshighighsensitive to
climate changeduced warming. This will é&eeasivenplications for the deciduous fruit industry of the
Western Capmcludinthe Cederberg.

Citrus is completely dependent on water that may be less readily available. The anticipated change

and heat unit accumulation may bring about shifts in tragitachedifrgiiareas, gradually giving way to
other varieties or crops.
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Viticulture is expected to be masiteent to warming and drying trends. Howexrggatezhgrapevines
are expected to suffer slight to severe losses depending on the exteahdfcovangewin rainfall
amounts and distribution patterns.

The notable threats to overall horticulture include inadequate quantity of water for irrigation and ch
patterns of pests and diseases. Dry ground horticultural crops (ex. Rooibos) will experience terrain ¢
suitable production areas, withewana drier areas decreasing and new areas that are currently too col
or wet becoming suitable.

Livestock and pastuiesrther decline in water availability in thest&egst areas is likely to impact
carrying capacity and may lead to severe livestock loss and a decline in overall productivity.

Heat stress is another important factor in livestock production and can cause decreased milk product
poor reproductive performance in dairy cows, with significant economic implications. Conversel
projected general increase of minimum teepenahbt alleviate cold weather stress on livestock as
warm nights increase and cold nights deereassivévestock production (cattle, sheep, goats and
ostriches) will be mainly affected by changes in pasture crops and fodder production.

Emergingmalscaleand resourgmorfarmersre particularly vulnerable to climate change and variability
because they have fewer capital resources and management technologies at their disposal.

Agribusinesseas areas where agricultural systems are already under stress economically or biophysic
where crops are nearing climate tolerance thresholds, or where multiple stresbehigkisst aiskat
(DEADP, 2008).

Agritourismsl i kely to be indirectly affected given
the Cederbergbs popularity for hiking, rock f

Global warming is projected to alter agricultural productivity, and have important implications for pe
disease management, farming systertsgaaynanagement and food security, and livestock selection
for a specific locality, as well as athitvegs and cropping calendars.

Predicted changes in climate are expected to:
1 Modify agricultural productivity across different farming regions;
1 Alter the spatial distribution of climatically suitable growing areas, with certain areas benefiting.
others may find themselves at a disadvantage,;
1 Impose new management practices or adjustments to existing operations;
Result in a shift in agricultural trade patterns; and
1 Identify new crop opportunities with certain crops having competitive advantages/ disadvan
over others (Schulze, 288tited ihotter, 2030

=
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5.7.3 Mitigation, Adaptaticand Sector Response Plans

Adaptation and mitigation strategies should therefore take into consideration the crop types th:
predominantly cultivated within the Cederberfhegiotential damage to agricultural infrastructure due
to thegeneric risksf floods, droughts, hail, frost and fires should also be accounted for in the plann
process.

Planning for climate Improve risk management, disaster and insurance planning, and integrate agricultur:
change and variability | climate monitoring systems.
Implement evideHz@sed monitoring initiatives that feed into managemenfosystep
production.
Promote knowledge generation, knowledge sharing, stakeholder participationraising
incrop(grain viticulture, frysoduction.
Commissiorgearchoimprove understanding of climate change impagtgram viticulture
fruitjproduction.
Partner witkthe private sector to research and implement advanced @diverlogy)
monitoring tools and techniques
Work with research institutions to research and identifgsthtaunghtrops that can
implemented.
Sustainable/Adapted lar Implementrigatiorand schedulirtgchnologgnd identify new (sustainable) water sout
and water management irrigation.
Coordinate with national depastitoeehcourage the-use of lowield agricultural land
renewable energy installations to diversify of municipal income streanthatekdraselen
Promote knowledge generation, knowledge sharing, stakeholder participationraising
regarding the alternatigpcultivation areas and production techniques in the western «
Generate and share scientific, social and indigenous knowledge that will minimise t
suitable fapecific crop (fruit, grain gtovyth
Identifyclimateesilientusest h a t wi || support the agr
agricultural opportunities, new areas and new crops thus reducing climate change in
agricultural potential.
Promoterganic productitmminimise adverse effects of pesticides and fertilisers on sc
sources
Apply ixed farmirenddiversificatido improve soil conditions for optimal crop yields
Manage increasing risks Commission research and improve understanding of climate changeésioaktand lar
to livestock availability
Continually adapt livestock breeding and breed selection techniques, and vulnerab
disease to reflect ecological changes over time.
Develop a framework that will assist and educate farmers with adjusting to reduced |
Generate and share scientific, social and indigenous knowledge that will assist with
reduction in herbage yields.
Improve collaboration and partnership on existing programs (e.g. LandCare Prograr
River Health Programmes)
Strengthefivestocknanagement plans, to enable continuous monitoring of water &
availability for livestock.
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6. Policy Context

The following table summarises the primary policy and planning instruments as well as legis
mechanisms with which the Cederberg Climaté@hizrtgebe aligned.

The comprehensive summary of the relevant | e
Chang®laron International, National, Provincial, District and Local levels are presented in the table b
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Tables: Climate Change Legislafoficies and Frameworks

Climate

Hydrology and Water Secu

Biodiversity and Ecosyster

Air Quality

Coastal Zone and Fisherig

Wildfires

Water and Sewerage Servi

Energy Sector

Solid Waste Managemen

Municipal Capacity

Rural Settlements

Coastal Settlements

Terrestrial flooding

Disaster Risk Reduction af

Management

Health
Agriculture

UNFCCC

Third National Communication

COP26

International Carbon Action Partnership

XX | X[ X

Sendai Framework for Disaster Risk Reducti2@3@p1;

The Paris Agreement (2016)

Nationally Determined Contribution (NDC)

x

Convention of Biological Diversity

Climate Changet(202)

National Development Plan Chapter 5: "Transition to
Carbon Economy";

National Climate Change Adaptation Strategy (2020]

National Climate Change Response Policy (2011);

National Environmental Management Act (NEMA);

MediunTerm Strategic Framework: Programme
Environmental Management and Climate Change;

X | X[X|X| X [X

National Water Resources Strategy;

National Disaster Management Act;

National Disaster Management Framework;

National Drought Management Plan;

National Disaster Management Framework under th¢
Management Act of 2002;

National Agriculture Strategic Framework (2018);

National Water Act;

Conservation of Agricultural Resources Act (CARA);

Land Reform Act;

Just Transition Framework;
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National Climate Risk and Vulnerability (CRV) Asseg X X
Framework;
National Biodiversity Strategy and Action Plan (2015 X
Strategic Framew&®verarching Implementation Plar, X
Ecosystetbased Adaptation (EbA) in SA-22216;
Ecosystetbased Adaptation Strategy-2028; X
Water and Sanitation Climate Change Policy (2017); X X
Climate Change Adaptation and Mitigation Plan for tl X
African Agriculture and Forestry Sectors;
Biodiversity Sector Climate Change Response Stratg X X
(2014);
Climate Change Adaptation Plan for South African B X X
(2015).
Western Cape Climate Change Response Strategy: X X X
2050, 2022;
Western Cape Municipal Energy Resilience Initiative X X
Sustainable Water Management Plan; X X
Electric Vehicle Fleet Transition; X X
2050 Greenhouse Gas Emissions Mitigation Pathwal X X
Provincial Air Quality Management Plan; X
Provincial Waste Management Plan; X
Provincial Biodiversity Strategy and Action Plan; X
Biodiversity Spatial Plan; X
Protected Area Expansion Strategy; X X
Sustainable Public Procurement Programme; X X X
Western Cape Climate Change Response Strategy
Implementation Plan, 2022; X X X X X X X X X X
SmartAgri Plan (2016); X X
SmartAgri: Updated Climate Trends and Projections X
Western Cape, 2@S2nartAgri Plan)
Western Cape Government Strategic Plan: PSG4 X

Page b6




Climate

Hydrology and Water Securi

Biodiversity and Ecosystem

Air Quality

Coastal Zone and Fisherieq

Wildfires

Water and Sewerage Servic

Energy Sector

Solid Waste Management

Municipal Capacity

Rural Settlements

Coastal Settlements

Terrestrial flooding

Disaster Risk Reduction an

Management

Health
Agriculture

Western Cape Government: Agriculture Strategic Plg

Western Cape Government: Environmental Affairs a|
Development Planning Strategic Plan

X

X

X

Western Cape Climate Change Strategy & Implemer
Framework;

Provincial Strategic Plan;

Western Cape Provincial Disaster Management Frar|

Western Cape Green Economy Strategy Framework|

Ecological Infrastructure Investment Framework.

West Coast District Spatial Development Framework

West Coast IDP;

West Coast Climate Change Plan, 2019;

West Coast District Disaster Management Plan;

Infrastructure Master Plans;

West Coast District Environmental Management Plai

West Coast District Disaster Risk Assessment;

West Coast District Municipality Regional Economic
Development Strategy;

West Coast District Municipality Air Quality Manager
Plan.

Cederberg Spatial Development Framework (SDF);

Cederberg Waste Management Strategy;

Cederberg Municipality Local Economic Developmer
Strategy;

Second Generation Coastal Management Program, |

Estuary Management Plans;

Cederberg Disaster Management Plan, 2019.
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Ongoing projects to implement climate change policy

Various projects are being commissioned by the relevant government departments to develop tools a
enhanci ng So totespond fo rcurrent and futwebdinhate tchange impacts. One of these
initiatives is the Environmental Risk and Vulnerability MappindgaPildget] &y the Department of
Environmental Affairs and Development Planning, Directorate: Cli(RA&DBRNGA2The main

objective of the project is to generate a composite environmental risk map that highlights areas in the \
Cape where compound risks threaten people, their livelihoods and/ or infrastructure.

The data modelling conducted to create the composite environmerital seslediffpsenthemes
is discussed in Appendix 7.1.
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7. Appendies

7.1 Appendi® d Risk MapataModels

The following data models were utilised to srapramenentaskand vulnerabilégross the West
CoastConsideration is givetn&ofollowirgeven themes
1 Water Security (insufficient data currently prevents modelling of the desired risk);
Air Quality and Health;
Ecosystem Deterioration;
Solid Waste Management;
Coastal Erosion and Flooding;
Wildfires
Terrestrial Flooding

= =4 4 A4 45 -4

a) Water security riskndex

The score is achieved by combining the dhazar
climate (a O0Dryness Indexd), as well as a wat

Figure3: Revised water security threat data model

Temperature Future Reduction 2032 Average Water Security

(Rate of temprise) _ - Hazard Map

Multiply Dryness index
Rainfall Future (Rate
of drying)

EllIF Groundwater Multiply Wul.er Security
dependent Risk Map
Seftlement Groundwater

EllF Groundwater

Governance

Multiply Vulnerability
Average CCop\h:c'J
Natural -apacity

DSD Soc-Ec Index
Areas

The vulnerability score is derived by combining the deémahmoabd governance score with a
groundwater dependency score obtained from the Ecological Infrastructure Investment Framework
project of DEA&DP.

b) Air quality riskndex
Theindexcoverslimensions of vulnerability,-ecoimomic vulnerability and governance. Susceptibility to
respiratory infection, on the other hand, is not mapped directly by asiias@tbesdbealth index
compiled by the CSIR. This index was canttipdednsus enumerator area foateapgCOVIELS
related risks based on a combination of values for:
1 Poverty;
Age;
Child mortality;
HIV;
Life expectancy.

= =4 =4 =
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This index is used to highlight where communities are most likely to have high sensitivity to poor air
from a health risk perspedilve GIS model used to generate the risk map is given below:

Figured: Data model for calculating and mapping air quality risk

Point Sources (S21 & $23) (250m)

Transport (100m)
Indoor Air Quality Buffer Sum AQ Hazard Map
Bare ground (250m)
Marine aerosols (3km)
Multiply AQ Risk Map

Health Average Vulnerability

Governance

DSD Soc-Ec Index Natural Areas

c) Ecosystem deterioration risidex

FigurelQ Data model for mapping ecosystem deterioration risk

WCBSP
Add field
(value=1)
Merge WCBSP + CF WCBSP Hazard Map:
Add field 1= WCBSP
(value=2) Combine 2 = WCBSP lost
3 = Critical Features
WCBSP Crifical Transformed areas 4 = Critical Features lost
Features (CF)
. BSP Risk
Governance - Mulliply
Average Coping
9 Capacity
DSD Soc-Ec Index Natural Areas
Settlement Multiply Vulnerability
Buffer (+/- Settlement
100m) Buffer
Merge Wil buffer
Buffer (+/- Agric Buffer
1000m)
Agric

Production
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d) WasteManagemeniisk Index

Figurell GIS model for mapping the risk emanating from solid waste

] Buffer Compliance
Landfills (500m) status
Waste Hazard
Sum
Map
Waste removal
services coverage
. Waste Management
Multiply ( Risk Map )
Governance Average Vulnerability
DSD Soc-Ec Index Natural Areas

e) Coastal riskndex

Vulnerability is expressed as a combination of two gendrisdeieemsnomic vulnerability and
governandealong with an indicator related to the relative importance of coastal resource value to the
municipal context. This third variab$edsdn a score allocated to each coastal murasipdldihe

presence and importance of valuable coastal resources (beaches, industrial activity, harbours anc
shores). This subjective Juanégdes a relativ@mpasion othe different mupatlities.

The coastal risk is calculated by multiplying the hazard class8sistbres|(Erability scord®j0
The result is classified as low, medium and high risk using equal intervals. A schematic of the data n

provided in the figure below.

Figurel2 GIS data model for mapping coastal erosion risk

Estuarine Hazard Zone

High Risk Flooding & Erosion High Hazard (3)

Blowouts

Medium Risk Flooding &

Erosion i i
Medium Hazard (2) : Ero'j‘c‘?zan‘dggzz‘s”g

10m amsl contour around
estuaties (where ovciloblei ‘

CoastalHazard
Low Risk Flooding & Erosion Map

Low Hazard (1)

Mobile Dunes
Multipl Coastal Risk
UITiply Map

Coastal Value

Governance Vulnerability

Natural

DSD Soc-Ec Index Arcas Fiter
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f) Fire risk index

The data model used to depict fire risk in the province is shown below.

Figurel3 Revised GIS data model for mapping wildfire risk

Wil buffer
Wildfire frequency
(SARVA)
Average Fires Hazard Map
ElIF Increased fuel
load
Fire Climate Index Mulfiply Fires Risk Map

Vulnerability

The Wildfire Hazard index is informed by:

Fire frequency in the period 2000 tetR@outh African Environmental Observation Network (SAEON)
curatech dataset of fire occurrence for the peried02608s part of the South African Risk and
Vulnerability Atlas (SARVA) data repository.

Fuel loads in catchments due to alien invasive plant infégstttion by invasive alien plants as
calculated for the Ecological Infrastructure Investment Framework project of the Departmer
Environmental Affairs and Development PlannirgpZ0atexd available from the Chief Directorate:
Environmental Sustainability).

Wildlandirban and wildlaagrriculture boundary:

A OFi re lndicatave of futliren dineate @onditions conducive to wildfire occurrence. The F
Climate Index is generated as a composite of general rainfall decrease, general temperature increase
as the frequency of extreme temperatures as per the figure below

Figurel4 Climate change indicators informing wildfire risk

Frequency of extreme

femperatures Multiply Fire Climate Index

Temperature Future

Rate of temprise
( prise) Mulfiply Dryness

Index

Rainfall Future (Rate of
drying)
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g) Flooding index

Figurel5 GIS model for the mapping of flooding risk
CSIR Flood Hazard

Index . Flood Hazard
Multiply M
PDMC Flood ap
Hazard Model
. Flood Risk
MUlhply

Average Vulnerability

Governance

DSD Soc-Ec Index Natural Areas

7.2 Appendix } AdaptatiorPoliges Spatial Development Planning Categories

Policieshat providmitigation measurase th&patial Bioregional Planning Catagsu#ésg from the
Critical Biodivergtamework a@bastal Management:

Sustainable development is generally defined as development that satisfies the needs of the c
generation without jeopardising the ability of future generations to provide for their needs. The N
Environmental Act, Act 107 of 1998, defiriralsdesi@velopmentlasintegration of social, economic

and environmental factors through planning, implementation anhkderidmnensure that
development can support future generations. The following frameworks and policies promote sust:
development:

1 Ciritical Biodiversity Framework and Biodiversity Spatial Plan
The Western Cape Critical Biodiversity Framework (WCBF) (2010) integrates key biodive
information relevant to las®l such as Protected Areas, Critical Biodiversity Areas (CBAS) anc
Ecological Support Areas (ESAS) into a single layer map. Data from the provincial Biodiversity ¢
Plan, 2017, was added to the map and municipal maps were generated andtbheed to inforr
development of the Bioregional Spatial Planning Categories maps for the Cederberg. These
form the basis of the SDF maps (\R@BAThs framework was update2023and aopted
in 2024The 2023 Western Cape Biodiversity Spatial Plan (WC BSP) is a provincial plan tha
developed to inform the Provincial Protected Area Expansion Strategy, the Provincial Biodiv
Strategy and Action Plan (PBSAP) and policy and guideline detezimgroéehivironmental
legislatioWestern Cape Biodive&igtiaPlan 2024

1 Bioregional Spatial Planning Categories
The Bioregional Spatial Planning Categories (SPCs), consistent with the principles of biorec
pl anning and UNESCO6s MaB (Man and the B
Bioregional Planning Framework for the Western Cape. Bioregiorscazss asauicipal
boundaries to provide meaningful geographical areas with corsnidneimtgresbentation of
the categories is to suppectonservation and integration of natural areas, e.g., nature reserves
and biospheres (WCBA, 2021).
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The Bioregional SPCs were translated by the Department of Environmental Affairs and Develo|
Panningo SPCs as per the matrix beto8P®@ map constitutes the basis of the Cederberg SDF and the
Climate Changéanat the local level.

Table7: CBA and ESA Maps Categories, recommended corresponding Spatial Planning Category

Biodiversityinformation critic Protected CBA*1 CBA2 ESA*1 ESA2 ONA* NNR*
to land wuse vs. Spatial Areas
PlanningCategories

Core 1 I
Core 2 I —
Buffer 1 e
Buffer 2 [— —
Intensive Agriculture
Settlement
Industry and Existing Mining

*(CBA Critical Biodiversity Areas,iBS®logical Support Areas, OBDWer Natural Areas, NN® Natural Remaining)

TableB: Description of Spatial Planning Categories and recommended land use activities
Spatial Planning Categories Formal Conservation Status:

Core 1 No go area, only mamsumptive activities are permitted, e.g. passive 1
Wilderneséreas & Critical and tourism (hiking trails, bird watching) religious ceremonies, r¢
Biodiversity Areasregardless environmental education and associated buildings, no agriculture.

ofwhether tharea is in a rural Wilderness areas: Statutory and de facto wildernesensess a

urban area or a formal 6benchmar k6 f or peonidgrimitive, meeonsunaptive
conservation area. norrmechanised outdoor recreation.
Core 2 Biodiversity compatible and low impact conservation land uses as

areas but allowing for a limited increase in the scale of developt

Statutory Conservation area .
sensitive areas.

degradedritically endangeret
habitat areasefologically Acceptable land uses are those that are least harmful to biodiversit
support areas 1, private compatible and lompact conservation land uses as per Core 1

EeliEEh T e Areas, whilst allowing for a limited incréiesedate of development in

sensitive areas (provided ecological processes are not disrupted). T
by detailed sitevel mapping of habitat conditions, transformation t
and cumulative impacts.
Buffer 1 Biodiversityompatible uses as informed by transformation threshold:
lowdensity rural residential development, resort and holiday acca
tourist and recreation facilities, additional dwellmglwariesyable ener:
projects.

Other Natural areas, public
conservation, private
conservation.
Extensive agriculture: game and livestock farming:
Public conservation areas: Public conservation areas with statutory
status- not qualifying forstatus, surrounding, or within Core Aree
contractual national parks, national monuments, local authority natt

Private conservation areas: De facto conservation areas in private ¢
statutory conservation status, but ideally within registered coins
protectintheintegrity of core areas.
Buffer 2: Activities and uses directly related to primary agricultural enterprise
homestead, agricultural buildings and worker accommodation, addit

Other Natural areas, ecologi units to limited 5 units.

corridorgndrehabilitation
areas. Additional land uses include-soaddl holiday accommodation (farm sta
guesthouse, boutique hotel); restaurant, lifestyle retail, venue facilit
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farm store; home occupation; local product processing (e.g. cheese
Tourist and recreational facilities (e.g. hiking trail, mountain biking,

Ecological Core Areas or corridors: Natural linkages between eco
contribute to the maintenance of natural processes, arglaoreisiiou:
tracts of natural vegetation.

Rehabilitation areas: designated for rehabilitation (i.e. corm¢hyaiea
previously degraded by agriculture, amdfoggstry).

Intensive Agriculture Settlenr Activities and uses directly related to the primary agricultural ente
buildings and associated infrastructure (e.g. homestead barns,
accommodation, etc.). 5 Additional dwelling units. Ancillary rural
appropriate scabjoiddetraéhgfrom farming production but diversif;
income, and add value to locally produced products.

Agricultural activities of an excessive scale (regional product proc
nonagricultural activities not suited for location in the Intensive Agr
Buf fer 1 and Buffer 2 areas to

A SPC map has been developed for the Cederberg munMgg@iCGueathe next page, shows the
location of each of the S®fthithe Cederberg Municipal area.
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Map2Q Cederberg Spatial Planning Categories
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7.3 Appendix lld AdaptatiorPolicy: Coastal Management Lines

Policieshat providmitigation measurase the Spatial Bioregional Planning Categolitiag from the
Critical Biodiversttamework a@bastal Management:

Coastal management lines, commissioned by the Western Cape Department of Environmental Affa
Development Planning in 2014, comprise the area below the coastal management line inclusive
sensitive areas along the coast, both in terms ofddigphggivity and semonomic value. The

coastal management/setback line differentiates between areas along the coastline with existing devel
rights and future development options (within settlements) and those areas that shoufakle left unde
due to high risk from dynamic coastal processes or as coastal public property. The following conside
determined the coastal management/setback line:

1 Environmental buffexguired inland to form the highwater mark to maintain a functional coast:
ecosystem under future sea level rise scenarios;

1 Social buffeeserequired along the coast which include public beach access through and alor
the coastal frontage areas which have cultural significance or heritage resources at histor
sensitive locations that require specific management, fdvlessehgled Baboon Point and
Doorsprin@oopjeshoogte

1 Economic development requirements for the coast, foalexaamale for new beach facilities
that will need to be placed closer than standard development to serve the public

Tabled: Coastal Buffer Lines
Social Buffers

Heritage resource Description Location Action/comment

Mussel Poir Archaeological al Baboon Poin CML to run landwardsthaf proclaime

Midden and Babo rock art sites. Elands Bay. heritage area.

Point Further heritage assessmargsequirec
before CML is amended to include N
Point sites.

Doorspring Shell middens ; Private Nature = Not a concern. A heritage impact asse!

Soopjeshoogte | Soopjeshoogte. | Reserve, north | dated 1994, recommended northern
Lamberts Bay. @ the development proceed.
*CML- Coastal Management Line

Inrural areasthe coastal management/setback line follows the landward boundatgrof thsk long
projections. Where necessary, a separate line can be drawn around existing development and devel
rights within the risk zone to protect the developmestitightsotAhe intention to use the coastal
management/setback line to impact existing development rights, the line is drawn seaward of pro
abutting the shoreline with existing development or developmeritamngbtsdevelopeareasas

illustrated by the Coastal Management Setback Line and Zone in Elands and Lamberts Bay below:
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Figurel@ Coastal Management Setback line and zone in Elands Bay and (@abterteRpgDF, 2Q227)

This Concept Coastal management/setback line for the Cederberg is included exsadtirheexure
municipality imakanformed decisions when considering development proposals along the coastline.

Coastal Management Overlay Zones

Coastal management overlay zones refer to areas designated by risk modelling aesulj&@qo short
year), mediutarm (1:50 year) or kemgn (1:100 year) risk emanating from coastal processes such as
coastal erosion, storm surges, sea level rise and storrapv®e&valopment in these zones is possible
under certain circumstances and after appropriate environmental and riskhassessaents
undertaken. Restrictions in this area can be applied strictly and consistently siratebyt is informe
scientifically modelled coastal processes or hazard zones. TiViea&mastait Overlay Zones are
proposed for WQiban areas

1 Highrisk zoné 20year horizan0 metres above mean sea level;

1 Medium risk zoh&0year horizdnhighriskline to medium risk line;

1 Lowrisk zoné 100 years medium risk line to-fesk line

Figurel 7 Application of LUMs Risk Zones Overlay BrR4DG2612

Page b8















































































































