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Short Summary

Climate projections indicate that the uMgungundlovu District Municipality (UMDM), in KwaZulu-Natal,
South Africa, will experience a warmer future with uncertain changes in mean annual rainfall, but with
an increased number of flash flood and storm events due to an increase in short duration rainfall. With
floods, severe storms and wildland fires already being among the main hazards currently faced by
communities in the UMDM, the projections are of concern as they indicate an increased risk of these
climate-driven events, and do not exclude the potential for an increase in drought events.

The projections are of particular concern for the areas and populations in the UMDM as many are
already vulnerable to these hazards due to various non-climate related reasons, including: i) low-cost
and informal housing located close to river watercourses or on flood plains within catchments; ii)
housing of poor standard located on steep hillsides; iii) under-resourced fire stations; iv) high-density
informal and formal settlements; v) poor land use management and over-exploitation of natural
resources, including grasslands; and vi) small scale farmers using crops and methods that are not
resilient to the impacts of climate change. The predicted increase in frequency and intensity of
climate-driven events will significantly increase the vulnerability of affected communities within the
UMDM, where adaptive capacity is low. This is inter alia related to low levels of income and
education, a significant young (under 19) and old (over 70) population, and a general lack of
awareness with regard to impacts of climate change.

The overall objective of the uMngeni Resilience project is to reduce the vulnerability of these
communities and small scale farmers in the UMDM to the impacts of climate change. This is to be
achieved by increasing climate resilience and adaptive capacity by combining traditional and scientific
knowledge in an integrated approach to adaptation. This will be enabled through implementing a suite
of complementary gender-sensitive project interventions, focussing on: i) early warning and ward-
based disaster response systems; ii) ecological and engineering infrastructure solutions specifically
focused on vulnerable communities, including women; iii) integrating the use of climate-resilient crops
and climate-smart techniques into new and existing farming systems; and iv) disseminating adaptation
lessons learned and policy recommendations, to facilitate scaling up and replication. A number of
sites were identified by the UMDM as demonstration sites for the project. Four sites were selected,
based on the results of a vulnerability assessment, stakeholder consultations, and subsequent short-
listing and ground-truthing through site visits. The sites are: i) low-lying high-density settlements; ii)
the rural area of Ward 8 of Vulindlela, Msunduzi Local Municipality; iii) the rural farming area of Ward
8 of Swayimane, uMshwathi Local Municipality; and iv) the rural area of Ward 5 of Nhlazuka,
Richmond Local Municipality.



Table of Contents

PART I: PROJECT INFORMATION ...oiiitiiiiit it ittt sttt nnn e e nnneesnne e 1
S L0 AU ] 0] 0 = Y/ R 1
F o] (o]0 1Y/ 0 £ TSP PRRR R PPPPPPPPIN 3
Project Background and CONIEXL: .......oiuiiiiiiiiieeiiiite ettt e e e e enene 4
PrOJECT ODJECHIVES: ..ottt et e e st bt e e st b e e e e st e e e e e abbe e e e sbreeeesnneeeeans 15
Project Components and FiNANCING: ........coiiiiiiieiiiiiee ettt e et e e e st e e e st re e e s ssbneeeean 15
Projected CalENUAI: ........eeiiiiiiiee ettt e e st e e e st e e e e st be e e e s br e e e e anreeeean 18

PART II: PROJECT JUSTIFICATION ...ttt ittt ettt ettt sbbe e be e e sane e e 18
A. Describe the project components, particularly focusing on the concrete adaptation activities of
the project, and how these activities contribute to climate resilience. ..........cccccceeeeiiiiiiiiiieee s 18

B. Describe how the project provides economic, social and environmental benefits, with particular
reference to the most vulnerable communities, and vulnerable groups within communities, including
gender considerations. Describe how the project will avoid or mitigate negative impacts, in
compliance with the Environmental and Social Policy of the Adaptation Fund. ..................cceee. 44

C. Describe or provide an analysis of the cost-effectiveness of the proposed project................ 48

D. Describe how the project is consistent with national or sub-national sustainable development
strategies, including, where appropriate, national or sub-national development plans, poverty
reduction strategies, national communications, or national adaptation programs of action, or other
relevant inStruments, Where theY eXISt..........ii i nnreeaeee e 52

E. Describe how the project meets relevant national technical standards, where applicable, such
as standards for environmental assessment, building codes, etc., and complies with the

Environmental and Social Policy of the Adaptation FUNd. .............ccccoceiiiiiiiiiiiiiiiinnn, 55
F. Describe if there is duplication of project with other funding sources, if any. ..........cccccccvvvnnnes 57
G. If applicable, describe the learning and knowledge management component to capture and
disseminate [€SSONS [CAIMEM. .........oii it e e e e e e e e s e 59

H. Describe the consultative process, including the list of stakeholders consulted, undertaken
during project preparation, with particular reference to vulnerable groups, including gender
considerations, in compliance with the Environmental and Social Policy of the Adaptation Fund. 62
I.  Provide justification for funding requested, focusing on the full cost of adaptation reasoning.65
J. Describe how the sustainability of the project outcomes has been taken into account when

dESIGNING thE PIOJECL. ....oiveeii ettt e ekt e e e s bbb e e s bbe e e e s anbb e e e s annreeas 71
K. Provide an overview of the environmental and social impacts and risks identified as being
=1 LoNY = T 10 (o TR TS o] o ][ X 74
PART IlIl: IMPLEMENTATION ARRANGEMENTS ...ttt 76
A. Describe the arrangements for project implementation. .............c.ccuvevviviuiiiiieieini.. 76
B. Describe the measures for financial and project risk management. .............cccccccvvvvvinininnnnnn. 80
C. Describe the measures for environmental and social risk management, in line with the
Environmental and Social Policy of the Adaptation FUNd. ..............cccccvieiiiiiiiiiiiiiinnns 82

D. Describe the monitoring and evaluation arrangements and provide a budgeted M&E plan. . 84
E. Include a results framework for the project, including milestones, targets and indicators...... 89
F. Demonstrate how the project aligns with the Results Framework of the Adaptation Fund .... 94
G. Include a detailed budget with budget notes, a budget on the Implementing Entity

management fee use, and an explanation and a breakdown of the execution costs. .................... 97

H. Include a disbursement schedule with time-bound milestones............cccccvvvvivviiiinininininininnn, 102
PART IV: ENDORSEMENT BY GOVERNMENT AND CERTIFICATION BY THE IMPLEMENTING
VI 8 2 PSPPSR 103
F e A AN S S S PR PRP 104



Acronyms

AF
AFIS
AGCM

AMESD

ARC
BESG

CBFiM
CBO
CoGTA

DAEA

DAFF

DEA
DUCT
EBA
EE
EIA

EIPP

ELLA

EMF

EPS
EPWP
ESP
EWS
FAO
FPA
GCM
GDP
GEF
GIS

Glz

GSAP
HCD
IDP

ISOE
KPA
KZNCCCSD

LGSETA

LTAS

M&E
miniSASS
MLM

Adaptation Fund
Advanced Fire Information System

Atmospheric General Circulation Model

African Monitoring of the Environment and
Sustainable Development

Agricultural Research Council

Built Environment Support Group

Effective Community-Based Fire
Management

Community-Based Organisations

Cooperative Governance and Traditional
Affairs

Department of Agriculture and
Environmental Affairs

Department of Agriculture, Forestry and
Fisheries

Department of Environmental Affairs
Duzi uMgeni Conservation Trust
Ecosystem Based Adaptation
Executing Entity

Environmental Impact Assessment

Ecological Infrastructure Partnership
Programme

Evidence and Lessons Learned from Latin
America

Environmental Monitoring Framework

Ensemble Prediction System
Expanded Public Works Programme
Environment and Social Policy
Early Warning System

Food and Agriculture Organisation
Fire Protection Association

Clobal Circulation Model

Gross Domestic Product

Global Environment Facility

Geographic Information System

Gesellschaft fir Internationale
Zusammenarbeit

Gender and Social Action Plan
Human Capacity Development

Integrated Development Plan

Intersectoral Centre of Occupational
Excellence

Key Performance Area

KwaZulu-Natal Council for Climate Change
and Sustainable Development

Local Government Sector Education &
Training Authority

Long-Term Adaptation Flagship Research
Programme

Monitoring and Evaluation
Stream Assessment Scoring System
Msunduzi Local Municipality

MM
MOU
MOS

NDHS

NDP
NGO

NIE
NLDTF
NPC

NQF
NRM

NTFP
NUSP
PCC
PMU
RCE

RLM
SADC

SAEES

SALGA
SANBI
SAQA
SASRI
SAWS
SDF
SEA
SEMP
SLA
SMS

SPLUMA

UKZN
UMDM
UMLM

UNDP
uw
WESSA

WoF

WRM-
DSS

WWF
ZAR

Municipal Manager
Memorandums of Understanding
Model Output Statistics

National Department of Human Settlements

National Development Plan
Non-Governmental Organisation

National Implementing Entity
National Lottery Distribution Trust Fund

National Planning Commission
National Quality Framework

Natural Resource Management

Non-Timber Forest Product

National Upgrade Support Programme
Project Coordinating Committee
Project Management Unit

the Regional Centres of Expertise

Richmond Local Municipality

South African Development Community

School of Agriculture, Earth and Environment
Sciences

South African Local Government Association
South African National Biodiversity Institute
South African Qualifications Authority

South African Sugarcane Research Institute
South African Weather Service

Spatial Development Framework

Strategic Environmental Assessment
Strategic Environmental Management Plan
Service Level Agreements

Short Message Service
Spatial Planning and Land Use Management Act

University of KwaZulu-Natal
uMgungundlovu District Municipality
uMshwathi Local Municipality

United Nations Development Programme
Umgeni Water
Wildlife and Environment Society of South Africa

Working on Fire

Water Resource Management Decision Support
Services

Worldwide Fund for Nature
South African Rands



Project Background and Context:

South Africads Second Na thistatesahht sighe of warmingcardtinicreased ( SN C)
frequency of rainfall extremes are evident in the country. Statistically significant temperature trends
have been detected at a large proportion of stations in South Africa, with maximum temperature
extremes increasing more rapidly than minimum extremes. While there are no consistent trends in
terms of annual rainfall, daily rainfall intensity and dry spell duration have shown a statistically
significant increase across the Southern African regionl. The increase in rainfall intensity has resulted
in an increased frequency of flooding events®. In the eastern parts of South Africa a rising trend in the
intensity and frequency of convective storms has been reported?®. Increasing temperatures are also
associated with greater risk of damaging wildland fires. The increase of extreme events and
associated disasters pose a threat to many South African communities, particularly poorer
communities with low adaptive capacity that live in informal settlements established in exposed and
poorly planned locations. In the past decade extreme climatic events have severely affected such
vulnerable communities, causing loss of life, damage to infrastructure and loss of assets.

The observed changes in extreme climate events, and the associated disasters, are projected to
continue in the twenty-first century. According to the SNC, temperatures are projected to increase
across South Africa, and the eastern parts of the country are projected to experience enhanced
precipitation and more intense rainfall events. Numerous climate change studies® have indicated that
the KwaZulu-Natal Midlands area, within which the uMgungundlovu District Municipality (UMDM) is
located (see Figure 1), is an area of high climate change risk and is one of three climate change
hotspots in South Africa. This is because of the warming already observed and the projected changes
in climate and the associated impacts on people, ecosystems and economies”.
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Figure 1: UMDM locality map, showing its location within South Africa and KwaZulu-Natal Province.

'DEA. 2011. South Africadés Second National Commumwrnion@limate n under the
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Based on statistical downscaling of four Global Climate Models (GCMs), the UMDM Status Quo
Assessment on Climate Trends and Projections® found that projections indicate an increase of 1.75 to
2.5°C in mean annual temperatures across the UMDM by the middle of this century (see Figure 2).
The report further found projected increases in maximum and minimum temperatures across the
District.

The UMDM Status Quo report found that rainfall projections indicate an increase in mean annual
rainfall and daily maximum rainfall, as well as an increase in extreme events for most of the District.
Figure 3 illustrates how short duration extreme rainfall, associated with storms and flash flooding, is
projected to increase to varying degrees across the UMDM. Rainfall projections using global models
remain uncertain for this regﬁion, with mechanistically downscaled projections indicating the potential
for long-term drying trends”. However, these drying projections do not exclude the potential for
increased frequency of high rainfall and flooding events.
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Figure 2: Projected changes in mean annual temperature into the intermediate future (using statistical
downscaling of multiple GCMs) (Source: Golder Associates).

® Golder Associates. 2011. Status Quo Assessment: Climate Change Trends and Projection. uMgungundlovu Climate Change
Response Strategy and Plan. Report Number: 1161595710991-3.

® Archer, E.,etal ( 2010) . ASouth African risk and vulnerability atl aso.

at http://www.sarva.org.za/download/sarva_atlas.pdf.
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Figure 3: Projected change in the number of days exceeding 25 mm i as a proxy for short duration rainfall - into
the intermediate future (using multiple statistical downscaling of GCMs).

Both the larger scale GCM projections and the downscaled projections thus indicate that the UMDM
may experience a warmer future with uncertain changes in mean annual rainfall, but with an
increased frequency and intensity of severe storms and flash flooding, due to an increase in short
duration rainfall. Lightning strikes, also associated with the increase in frequency and intensity of
severe storms, are predicted to increase as a result of climate change. With severe storms, floods and
wildland fires already being among the main hazards currently faced by communities in the UMDM,
the projections are of concern as they indicate an increased risk of these climate-induced hazards,
and they do not exclude the potential for drought events.

The projections are of particular concern for the areas and populations in the UMDM that are already
vulnerable to these hazards due to various reasons including: i) low-cost and informal housing located
close to river watercourses or on flood plains within catchments; ii) housing of poor standard located
on steep hillsides; iii) under-resourced fire stations; iv) areas with a shortage of fire hydrants or water
filling points; v) high-density informal and formal settlements; vi) poor land use management and over-
exploitation of natural resources, including grasslands; vii) traditional houses with thatched roofs’; and
viii) small scale farmers using crops and methods that are not resilient to the impacts of climate
change

The projections are also a concern for agriculture in the UMDM. Heat stress, flooding, fire and
lightning, wind and hail associated with severe storms have been identified as some of the key natural
threats already facing the agricultural sector’. While commercial (large scale) farmers are considered
to have the capacity to some extent to adapt to climatic changes, there is concern for small scale and
subsistence farmers, who tend to lack access to information and the resources necessary to adapt.

TheuMngeni Resilience project (hereafter referred to as
of rural communities and small scale and emerging farmers in the UMDM in the province of KwaZulu-

Natal, South Africa to anthropogenic climate change, focusing on prevention of flooding, management

of wildland fire and ensuring water security by combining traditional and scientific knowledge in an

integrated approach to adaptation.

” Golder Associates. 2013. Impact and Vulnerability Assessment. uMgungundlovu Climate Change Response Strategy and
Plan. Report Number: 1161595710984-4.



Environmental and Socio-economic Context

South Africa is a country of huge disparities of wealth: while a small minority is wealthy and enjoys
relatively easy access to the <countryos natur al re
population lives in poverty with no or limited access to natural resources and agricultural land.

However, although access is limited, rural populations are largely dependent on natural resources to

sustain their livelihoods. The productivity of these natural resources is threatened by both climate and

non-climate driven factors, increasing the vulnerability of rural communities. As a result of a

combination of a slow land reform process and limited access to alternative livelihood options, the

majority of the population in the province of KwaZulu-Natal lives in rural or peri-urban areas, often in

informal settlements (see below for further details on project sites).

The project will be implemented at selected sites in the UMDM (area: 9,513km?), one of the 11 district
municipalities of KwaZulu-Natal Province (see Figure 1). The UMDM is located in the KwaZulu-Natal
Midlands and comprises seven local municipalities. The main city is Pietermaritzburg, the legislative
capital of KwaZulu-Natal. The UMDM is both a Water Services Authority and a water service provider.

Land in the UMDM is either owned privately, by the state, or is communally owned. Land that is not
privately owned is either administered by the Local Authorities or, in the case of the communal areas,
by the Ingonyama Trust Board. This Board is an entity responsible for the administration of
Ingonyama Trust land, which comprises approximately 8% of the land in the UMDM.

Almost 40% of the UMDM's land cover is agricultural, with timber and sugar cane being the dominant
crops. The UMDM is an important industrial, timber, dairy and agricultural hub, and has a modern
road and rail infrastructure with easy access to airports and the port of Durban.

The UMDM includes most of the greater uMngeni River catchment®, which is considered to be one of
the most important water catchments in South Africa. It provides potable water to almost half the
population of the KwaZulu-Natal (more than 5 million people) within the greater Durban-
Pietermaritzburg area, the second largest economic region in the country.

The UMDM has a population of approximately one million people, the majority of whom speak Zulu as
their home language. With the highest prevalence of HIV/ AIDS in the country (42%) and a pattern of
migratory work outside the District, there is a very high proportion of female-headed households in the
UMDM: 46% (125,061) of households (both urban and rural) in the District are headed by women.
The predicted increase in frequency and intensity of climate-driven events will significantly increase
the vulnerability of affected communities within the UMDM, where adaptive capacity is low. This is
inter alia related to low levels of income and education, a significant young (under 19) and old (over
70) population, and a general lack of awareness with regard to impacts of climate change.

The patterns of settlement and economic activity in the UMDM reflect the legacy of segregation and

inequality inherited from the past. This inequality persists in social, economic and spatial terms.

According to the World Bank’®, iSouth Africa remai nse ofathechiglest econon
inequality rates in the world, perpetuating inequality and exclusion. Spatially, an advanced, modern

urban economy coexists in sharp contrast with the socioeconomic poverty of disadvantaged
townships, informal settlements and rural areasbo.

Within the UMDM there are centres of wealth and privilege, and extensive areas of poverty and

climate vulnerability. Most settlements occur along the N3, the national highway that links the two

largest economic regions in South Africa viz. the Johannesburg and Durban city regions. More than

50% of the UMDM6és population |ives along this corrid
of Howick, Camperdown and Mooi River.

As one moves away from the N3 corridor, informal settlements predominate, tending to sprawl over
undulating, often steep terrain and in floodplains. Rivers flow through these settlements, most of
which have highly inadequate stormwater drainage systems. These areas are particularly vulnerable
to extreme weather events such as flooding and strong winds, and are also exposed to wildland fire

® The greater uMngeni River catchment includes the catchments of the uMngeni River, the Msunduzi River and their tributaries.
° World Bank. 2013. Country Partnership Strategy for the Republic of South Africa for the Period FY2014-2017. Report No.
77006-ZA.



risks. With actual and projected increases in the prevalence of extreme events and flooding as well as
increased wind speeds, the informal and traditional housing sector is of particular concern.

There are more than 21,500 informal dwellings and more than 58,000 traditional dwellings in the
UMDM®. Residents have limited access to social, economic and municipal basic services. For
example, 16% of the population within the UMDM has no access to municipal drinking water and a
further 19% rely on communal water pumps. Residents have limited access to employment and to
land for farming. Census 2011 estimated that the UMDM had an average unemployment rate of 30%.
Unemployment is highest in the more remote local municipalities. For instance, the very rural
Impendle Municipality has an unemployment rate of 45%.

In the Vulnerability Assessment undertaken by the UMDM prior to formulating a climate change
response strategy for the District, the key priorities identified were environmental health (i.e. the
capacity of natural systems to provide climate-resilient service including flood attenuation and water
filtration), maintaining agricultural production and minimizing the disruption of services to vulnerable
communities and damage to infrastructure resulting from climate variability and change.

The areas of the UMDM most vulnerable to climate variability and change are thus characterised by
extremely high levels of unemployment and poverty, a significant proportion of female-headed
households, large informal settlements prone to flooding, wildland fire and other climate-driven risks,
degraded ecosystems, marginal small scale subsistence farming and often inappropriate farming
practices, and an overall lack of resources and capacity by vulnerable groups to undertake successful
strategies to adapt to climate variability and change.

The project will focus on building the climate resilience of these vulnerable communities in
informal/formal settlements and traditional houses, as well as on small scale subsistence and
emerging farmers. Vulnerable groups in these communities, including women, youth, the aged and
unemployed will receive particular attention.

Site Selection and Description

Process for site selection including list of potential sites and criteria for evaluation:

The selection of demonstration sites for the implementation of adaptation interventions was a
stakeholder driven, participatory process, led by the UMDM. This process was initiated by a project-
specific vulnerability study undertaken by independent consultants, with assistance from the
University of KwaZulu-Natal (UKZN) and the Duzi uMngeni Conservation Trust (DUCT). See Annex |
for the vulnerability study (Preliminary Prioritisation of Vulnerable Communities for Climate Change
Adaptation in the uMgungundlovu District Municipality). This vulnerability assessment was
commissioned following the development of the Project Concept, but prior to the detailed project
design process. Drawing on the stakeholder consultations undertaken in preparation of the UMDM
Strategic Environmental Assessment (SEA) and Strategic Environmental Management Plan (SEMP)
as well as the UMDM Climate Change Response Strategy and Plan, the study identified the
guaternary catchments with communities most likely to be affected by the predicted impacts of climate
variability and change. The approach to prioritising quaternary catchments and associated vulnerable
communities is outlined below, and further detailed in Annex I.

e Step 1: Selection of vulnerability-defining characteristics.
The vulnerability-defining characteristics were selected to align with the anticipated outcomes of
the uMngeni Resilience project, as follows:
o transformed areas vulnerable to increased run-off due to hardened surfaces and lack of basal
cover;
degraded catchments that can be rehabilitated, with the potential for downstream benefits;
mean annual rainfall taking cognisance of rainfall variability across the UMDM,;
quaternary catchments draining high rainfall areas;
communities reliant on boreholes, springs, dams, water tanks, rainfall and rivers for water
supply;
communities engaged in subsistence agricultural activities;
o areas known to have a high frequency of flooding and storm events; and

(el elNelNe]

(@)

10 statistics South Africa. 2012. Available at: http://www.statssa.gov.za/publications/SAStatistics/SAStatistics2012. pdf.
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0 areas projected to receive increased short duration rainfall, associated with flash flooding.
Step 2: Geographic Information System (GIS) screening and identification of key quaternary
catchments.

Features representing the vulnerability-defining characteristics were mapped using ArcGIS in
order to determine the extent to which communities within the UMDM met the set characteristics,
and to facilitate the prioritisation process. Quaternary catchments were used as planning units in
which the target communities would be identified.

Step 3: Selection of target communities.

Once key quaternary catchments were identified, communities within these catchments were
prioritised based on a focused situational analysis which included consultation with stakeholders
currently undertaking community-based projects in the UMDM, and site visits for ground-truthing
purposes.

Based on the above approach, the following quaternary catchments with communities most
vulnerable to the predicted impacts of climate variability and change were prioritised:

Quaternary catchments U20H and U20J that encompass the catchment of the Msunduzi River,
that drains into the uMngeni River, and include many low-lying high-density settlements, as well
as the rural areas of Vulindlela;

Quaternary catchment U70C, that encompasses the steep slopes of the Umkomazi River
catchment, and includes the rural areas of Nhlazuka;

Quaternary catchments U10A, U10B, U10D and U10E in the Impendle area in the upper reaches
of the Nzina and Lotheni Rivers, including areasoutside of t he UMDMG6s j uri
Quaternary catchment U20K that encompasses the subsistence farming areas on the lower
portions of the Msunduzi and uMngeni Rivers, and includes the rural areas of Swayimane.

Using the results of the vulnerability assessment and inputs provided by stakeholders through
engagements culminating in a workshop led by the UMDM (see Section Il.H and Annex 11.3), a short-
list of potential sites was generated for further investigation, including site visits. Sites selected for
further investigation included those identified in the vulnerability assessment, as well as additional
sites in all seven local municipalities i.e. Msunduzi, uMshwathi, Richmond, Impendle, uMngeni,
Mpofana and Mkhambathini (see Section Il.H and Annex 11.5). Associated with the short-list of sites, a
set of criteria for site selection was developed, and further refined through a series of technical
workshops (see Section I.H and Annexes 11.6-8). The set of criteria included the following:

degree of vulnerability of communities to negative effects of climate variability and change,

particularly vulnerability to flood, wildland fire and drought risks;

potential for interventions to make a concrete, tangible difference in terms of reducing vulnerability

to climate variability and change;

number of community members affected i.e. potential number of beneficiaries. For example:

0 agriculture on marginal land, which affects the majority of subsistence farmers in the region;

o0 residential settlement on steep slopes, which affects the many settlements in the region; and

o land governed by traditional authorities, which includes 60% of the area of the UMDM.

attitude of beneficiaries/nature of receiving environment, including willingness of:

0 community members and authorities to participate in project interventions;

0 community members and subsistence farmers to change their practices; and

0 community members to maintain privately owned infrastructure that may be provided through
the project.

history of successful development work in the area, and potential for scaling up and building on

previous interventions;

degree to which interventions at the site could be integrated with implementation at other sites, to

increase the value of lessons learned;

type of settlement, focusing on existing settlements as opposed to new, rapidly developing areas,

and considering a variety of settlement types;

potential to restore/conserve degraded environments and ecological infrastructure; and

potential for replication at other, similar sites based on the lessons learned through the project,

considering a range of ecological environments and settlement types.

Selected sites:

Based on the results of the vulnerability assessment, the subsequent short-listing and the ground-
truthing through site visits, four sites were selected by the UMDM to act as demonstration sites for the

sdi
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project. The sites are shown in Figure 4 and listed below. A brief site description is provided, as well
as photographs and maps of each of the sites (see Annex ).

Low-lying high-density settlements primarily because of: i) high population densities and the
associated potential to benefit many people; ii) high degree of vulnerability of communities in low-
lying areas to flooding rivers, including the Msunduzi, uMngeni and other rivers; iii) low income of
residents, increasing vulnerability; and iv) the potential for replication in other informal/formal
settlements across the UMDM, as well as other parts of KwaZulu-Natal and the country.

Ward 8 of Vulindlela, MLM, primarily because of: i) the high level of poverty and associated
vulnerability of rural communities to the predicted impacts of climate variability and change; and ii)
the support of traditional authorities who welcomed the project interventions, particularly those
related to rehabilitation of degraded grasslands and riparian areas in the ward.

Ward 8 of Swayimane, uMshwathi Local Municipality (UMLM), primarily because of: i) the high
level of vulnerability of small scale farmers to the predicted changes in rainfall for the area; and ii)
the potential to scale up the positive results of the UKZN School of Agriculture, Earth and
Environment Sciences (SAEES) pilot project currently benefitting a limited number of small scale
farmers in the ward.

Ward 5 of Nhlazuka, Richmond Local Municipality (RLM), primarily because of: i) the high level
of poverty and associated vulnerability of rural communities to the predicted impacts of climate
variability and change; ii) the support of traditional authorities who welcomed the project
interventions, particularly those related to the built environment; and iii) the opportunity to
implement interventions in an area dominated by degraded bushveld vegetation, in contrast to the
grassland-dominated area of Vulindlela.

Low-lying high-
density settlements
(site to be confirmed)

Vulindlela
Ward 8, MsunduziLM

Swayimani
Ward 8,
uMshwathilLM

Nhalzuka
Ward 5, Richmond LM

Figure 4: Demonstration sites for the uMngeni Resilience project.
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Brief description of selected sites:

There are many informal and formal settlements in the UMDM that are located in low-lying areas and
have high population densities. The majority are haphazard and unplanned in nature, with no
defined roads, established stands or building lines that govern where the household structures may
be built. These settlements are mostly located on steep hills (approximately 30% of the UMDM area
consists of topography with a gradient steeper than 1 metre in 3 metres, i.e. 1:3) or within low-lying
floodplains (see Figure 5). The most common building materials include brick, mud, wattle branches,
corrugated iron and wooden pallets (see Figure 5). These pallets are cheap and easily accessible to
residents because they are used and often discarded by factories. Settlements, particularly informal
settlements, in the UMDM are typically densely populated, with up to 6 households on one stand, and
up to 10 people per household. This inhibits services and infrastructure from being provided in the
settlements because accessibility into the settlements, for the purpose of installing services, is limited
for municipal vehicles. Settlements are general located in low-income areas, with limited access to
jobs for inhabitants.

Principal climate change-related threats to such low-lying high-density settlements in the UMDM
include an increase in frequency and intensity of rainfall events. Communities in low-lying settlements
inappropriately located within river floodplains are at risk of losing assets and lives due to climate
change-driven flooding from rivers. In addition, the lack of formal drainage systems means there is an
increased likelihood of localised flooding and erosion within the informal and formal settlements, and
downslope flooding and damage to households. Associated with this erosion and flooding is damage
to informal and formal infrastructure, and degradation of natural environments, particularly water
courses. In informal settlements this is exacerbated by the lack of formal toilet facilities. Settlements
across the UMDM remain at risk as a result of the impacts of climate variability and change. In
addition, climate change adaptation has not been, and is not likely to be taken into account during
planning, designing and developing new or upgraded human settlements (such as developed or
upgraded through the MLM Informal Settlement Upgrading Strategy and Programme).

Figure 5: Typical examples of low-lying high-density settlements in the UMDM.

11



Ward 8 of Vulindlela covers an area of 23km®. In 2011 the population was 15,290 (52% women),
which equates to a density of 678 people/kmz. In 2011 there were 2,802 households in the ward, with
an average of 5.5 people/household. All of the land in Ward 8 of Vulindlela is under communal land
ownership. The majority (63%) of dwellings are traditional houses (round mud-based structures with
thatched roofs 1 see Figure 6), while 30% of dwellings are brick-based houses. The majority (49%) of
people are in the 20-59 year age group, while 44% of people are under the age of 19. The majority
(70%) of people earn a Al owdo annual i ncome i . e.

The landscape consists of gently to steeply sloping degraded grasslands draining into tributaries of
Msunduzi River (see Figure 6). The tributaries are incised and generally eroded. The grasslands are
used as communal grazing for cattle. However, overgrazing and stands of alien trees limit the carrying
capacity of the region. The predicted increase in frequency and intensity of rainfall events is likely to
result in flash floods, as decreased vegetative cover reduces infiltration into grasslands and
encourages downslope run-off. The low-level river crossings (i.e. places frequently used by residents
to cross rivers that are vulnerable to flash flooding) in the ward present a safety risk to people
crossing rivers during high rainfall and floods to reach places of employment, schools, clinics and
other community facilities. Poor grassland management, including frequent burning to improve
grazing for cattle, combined with the predicted higher temperatures and increased likelihood of
lightning strikes present and increased risk of wildland fires and associated threats to assets and
lives. Besides the reduction of grazing for cattle, the loss of vegetative cover in the grasslands and
degradation of the riparian environment have resulted in many wetlands largely losing their
functionality. Some of these wetlands are used to provide clay to build informal and traditional houses
in the region. As the wetlands become degraded, the consequent reduction in the quality of clay
results in homes being more vulnerable to the impacts of climate change-driven extreme storms and
associated high winds and rainfall. Whilst fruit orchard planting projects have been successfully
implemented in the ward, there is a general lack of use of improved, climate-resilient crop varieties for
farming practices. This presents a food security and nutritional sustenance risk to community
members within the ward. Whilst some agricultural and other built environment initiatives have been
successfully implemented, such as the use of tyres to stabilise embankments, institutional and
community level capacity is generally low.

Figure 6: Examples of grasslands and settlement patterns in Ward 8 of Vulindlela.
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Ward 8 of Swayimane covers an area of 32km?. In 2011 the population was 6,857 (53% women),
which equates to a density of 213 people/km?. In 2011 there were 1,356 households in the ward, with
an average of 5.1 people/household. All of the land in Ward 8 of Swayimane is under communal land
ownership. The majority (54%) of dwellings are traditional houses (round mud-based structures with
thatched roofs), while 44% of dwellings are brick-based houses. The majority (49%) of people are
under the age of 19, while 41% of people are in the 20-59 year age group. The majority (84%) of
people earn a filowd annual income i.e. < USD 3,638 pe

Livelihoods in the area are largely derived from subsistence farming (see Figure 7). The farming
system includes cropping and animal husbandry on gently sloping ground. Crops dominate the
agrarian system while animals are mainly used for land preparation, with low levels of milk production
from cattle. Farmers grow maize, beans, amadumbe (taro), sweet potato and sugarcane. The area is
characterised by good rainfall (500 to 800 mm/annum), predominant fog and deep soils. However,
there are potential challenges with respect to the quality of the soils. The current short-term droughts
and shortages of key mineral elements have a significant impact on crop performance to the extent of
causing total crop loss any time from emergence to reproductive stage of plant development. The
predicted increase in intensity and frequency of such dry spells, as well as intense rainfall periods
which will likely result in brief periods of flooding, threaten food security and long-term livelihoods for
the community. Climate change has resulted in seasonal shifts, which farmers have not yet
responded to. Whilst there is a perception that crops can be grown all year round, UKZN SAEES crop
trial results indicate that the risk of current crop failure during the winter period is now very high. This
threat to farmers also represents a threat to the food security of surrounding communities, as surplus
agricultural produce is sold at local markets, benefiting many people in the ward. Institutional and
community level capacity is low. This is apparent in that while there are isolated uses of best
practices, including the use of climate-smart agricultural techniques to conserve topsoil, these
practices are not known, at times, to adjacent farmers, indicating there is no mechanism to share
knowledge locally.

Figure 7: Examples of subsistence farming and UKZN SAEES crop trials in Ward 8 of Swayimane.
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Ward 5 of Nhlazuka covers an area of 103km?. In 2011 the population was 8,867 (55% women),
which equates to a density of 86 people/kmz. In 2011 there were 1,775 households in the ward, with
an average of 5.0 people/household. All of the land in Ward 5 of Nhlazuka is under communal land
ownership. The majority (89%) of dwellings are traditional houses. The majority (52%) of people are
under the age of 19, while 39% of people are in the 20-59 year age group. The majority (86%) of
people earn a filowd annual income i.e. < USD 3,638 pe

The landscape consists of hill tops and steeply sided valleys draining into the Umkomazi River and its
tributaries (see Figure 8). The predominately bushveld vegetation is heavily invaded with alien
vegetation, including bugweed (Solanum mauritianum), Lantana camara, bramble (Rubus spp.),
famine weed (Parthenium hysterophorus) and wattle. Invasive vegetation is currently encroaching
onto small scale agricultural plots’lhomegardens, as well as into watercourses and drainage lines. This
bush encroachment provides cover for bushpigs (Potamochoerus larvatus) that damage crops grown
in homegardens. The predicted increases in temperature and rainfall are likely to accelerate the
growth of these invasive alien plants, exacerbating the bushpig problem and contributing to food
security and nutritional sustenance risks to local communities. The hilly nature of the terrain increases
the risk of lightning strikes from storms, threatening assets and lives. Associated with lightning strikes
is the risk of wildland fires. The forestry plantations in Ward 5 and surrounding wards, as well as the
increased fuel load from the alien invasive plants, exacerbate this risk to assets and lives. The high
winds and rain also associated with extreme storms pose a risk to the resilience of households and
community structures, whilst the numerous low-level river crossings in the ward present a safety risk
in times of flash flooding to people crossing rivers to reach places of employment, schools, clinics and
other community facilities. Drainage down steep slopes and valleys results in downstream erosion,
whilst the generally un-terraced agricultural plots are at risk from loss of topsoil and associated
negative impacts to production. Furthermore, there is a general lack of use of improved, climate-
resilient crop varieties in homegardens. This presents a food security and associated nutritional
sustenance risk to community members. The lack of terracing, widely used in other parts of the RLM,
is an indication of limited institutional and community level capacity to share best practices.

Figure 8: Examples of the hilly terrain and steep slopes in Ward 5 of Nhlazuka.

14



Project Objectives:

The overall objective of the uMngeni Resilience project is to reduce climate vulnerability and increase
the resilience and adaptive capacity of vulnerable communities and small scale farmers in production
landscapes in the UMDM that are threatened by climate variability and change, through an integrated

adaptation approach.

The project will adopt a suite of complementary gender-sensitive project interventions, focussing on: i)
early warning and response systems; ii) a combination of ecological and engineering infrastructure
solutions specifically focused on vulnerable communities, including women; iii) integrating climate
variability and change responses into agricultural practices and infrastructure; and iv) disseminating

adaptation lessons learned and policy recommendations, to facilitate scaling up and replication.

The project presents four components:

e Component 1: Early warning systems (USD 945,737)
Early warning and response systems improve preparedness and adaptive capacity of local
communities and small scale farmers, drawing on and integrating scientific and local knowledge.

e Component 2: Climate-proof settlements (USD 3,197,307)
A combination of ecological and engineering solutions reduces vulnerability of communities to
existing and anticipated impacts of climate variability and change.

e Component 3: Climate-resilient agriculture (USD 1,410,476)

Small scale farmers have improved resilience and reduced vulnerability to existing and
anticipated impacts of climate variability and change.

e Component 4: Capacity building and learning (USD 698,116)

Capacity building and sharing of lessons and policy recommendations facilitates scaling up and

replication.

Project Components and Financing:

Project Amount
Components Expected Concrete Outputs Expected Outcomes (USD)
1. Early warning and | 1.1 Hydro-climatological and fire information and | Local capacities and 945,737

response systems
improve
preparedness and
adaptive capacity of
local communities
and small scale
farmers, drawing on
and integrating
scientific and local
knowledge.

warnings supplied timeously in an appropriate
format for direct use by communities and
relevant disaster response officials.

Activities:

1.1.1 Augment the Umgeni Water Decision
Support System to provide early warning system
information into a form that is useful for
municipal officials and local communities.

1.1.2 Develop appropriate partnerships and
enhance the effectiveness of fire detection and
suppression.

1.1.3 Strengthen Municipal Disaster
Management systems to enable a proactive
response to flood, storm, fire and agro-
meteorological climate information and
warnings.

1.2 Early warning systems empower municipal
officials and local communities to respond
timeously to seasonal forecasts and potential
disaster events.

Activities:
1.2.1 Pilot a Ward-Based Disaster Management

Response System for floods and storms in a
low-lying high-density settlement.

tools for guiding
responsive action
triggered by hydro-
climatological information
reduce vulnerabilities and
strengthen adaptive
responses.

¢ Hydro-climatological
information systems
integrate local and
scientific knowledge to
provide advance
warning on appropriate
time frames.

e Communication
protocols provide
advanced warning
information to
communities about
potential disaster
events.

¢ Officials integrate
preventative and risk
reduction interventions
into approaches to
disaster management.

e Local communities and
households using early
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1.2.2 Pilot a Ward-Based Disaster Management
Response System for floods, storms and fires in
Vulindlela and Nhlazuka.

1.2.3 Develop and operationalise community-
based fire risk management plans in Ward 5 of
Nhlazuka.

1.3: Access to seasonal weather forecasting
improves the resilience of small scale farmers to
climate variability.

Activities:

1.3.1 Develop and implement a farm-based
agro-meteorological information generation and
dissemination system, using Swayimane as a
pilot.

1.3.2 Mainstream agro-meteorological early
warning systems into Agricultural extension
services across the Province.

warning system
information to protect
lives and assets
against fire, storms and
flooding.

e Small scale farmers
using information from
seasonal weather
forecasting in seasonal
production planning.

e Small scale farmers
using early warning
system information to
protect assets against
fire, storms and
flooding.

2. A combination of
ecological and
engineering solutions
helps local
communities to
reduce vulnerability
to the existing and
anticipated impacts
of climate variability
and change.

2.1: Critical settlement infrastructure, community
facilities and homes strengthened and stabilised
to buffer vulnerable communities against
anticipated climate-induced stresses in rural
communities.

Activities:

2.1.1 Develop and implement plans to climate-
proof built infrastructure and shelter in
vulnerable rural communities.

2.1.2 Develop guidelines and policy
recommendations for the inclusion of climate-
proofing and adaptation mechanisms into rural
settlement and municipal land use planning
processes.

2.2 Restored and protected critical ecosystems
that maintain ecosystem resilience, provide
buffering from climate change impacts and
provide freshwater to local communities
downstream.

Activities:

2.2.1 Restore and rehabilitate critical ecological
infrastructure to improve its capacity to mitigate
effects of climate induced disasters.

2.2.2 Develop policy recommendations for
including adaptation considerations into South
Africads Expanded Publ
and national sectoral adaptation response
strategies.

2.3: Officials empowered to mainstream climate
change adaptation into relevant planning and
infrastructure development plans and
frameworks.

Activities:

2.3.1 Develop a mainstreaming tool and
associated policy recommendations and training
materials for the inclusion of climate-proofing
and adaptation mechanisms into relevant
planning and infrastructure development

Built and ecological
infrastructure enhances
resilience and reduces
vulnerability to risks
associated with climate
variability and change.

¢ Vulnerable rural
households have
increased resilience to
climate-induced
stresses, as a result of
investments in
ecological
infrastructure.

¢ Structural measures for
infrastructure and
community buildings
(to respond to climate-
related risks or threats)
designed and
implemented,
benefiting vulnerable
households.

¢ Ha of quinary
catchment (including
wetlands) with
improved functionality.

¢ Development and land
use planners in the
UMDM integrate
emerging disaster risks
associated with climate
change into local
planning processes.

3,197,307
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plans/frameworks and municipal land use
planning processes.

2.3.2 Build the vulnerability mapping and
adaptation planning capacities of relevant
officials to facilitate mainstreaming of the tool
developed in 2.3.1.

3. Small scale 3.1: Investments in climate-resilient agricultural Productive landscape 1,410,476
farmers have practices and physical infrastructure at the farm resilience increased
improved resilience level mitigate impacts of climate variability and through the installation of
and reduced change for small scale farmers. farm-level infrastructure
vulnerability to and the integration of
existing and Activities: climate change
anticipated impacts responses into
of climate variability 3.1.1 Increase agricultural yields through agricultural practices.
and change. climate-smart farming on small scale farms and
community homegardens. e Farm plans that include
best practice
3.1.2 Link farming cooperatives to existing and adaptation measures
new markets. produced
3.2: The KZN Provincial Department of collaboratively by Field
Agriculture and Environmental Affairs Assistants, extension
mainstreams adaptation practices into its officers and farmers.
extension services and farmer support ¢ Best practice farm
programmes. plans and climate
o change resilient
Activities: agricultural practices
implemented.
3.2.1 Enhance the capacity of DAEA staff to e Market linkages
mainstream climate change considerations into established
their activities. e Training materials
. . . developed and training
3.2.2 Mainstream climate-smart agricultural courses held.
practices into ongoing farmer support e Extension officers
programmes. trained to mainstream
climate change
adaptation into farmer
support programmes.
4. Capacity building 4.1. Community champions, officials and Adaptation practices 698,116

and sharing of
lessons and policy
recommendations
facilitates scaling up
and replication.

authorities are empowered to participate in the
project's activities.

Activities:

4.1.1 Build the capacity of local champions
(including selected community members,
councillors, traditional authorities and officials) to
mainstream climate change adaptation
responses into planning, budgeting and policy
development processes.

4.1.2 Produce and disseminate innovative
educational and awareness raising materials
about climate change adaptation.

4.2 Project outputs and experiences are shared
and captured.

Activities:

4.2.1 Create partnerships with tertiary
institutions that support students to study project
interventions.

4.2.2 Convene reflection workshops and
learning exchanges where best practice
approaches can be observed and captured.

4.2.3 Provide platforms for project stakeholders

integrated in relevant
climate variability and
change policies at the
municipal level, in
targeted sectors and
beyond.

¢ Project partners have
enhanced capacity to
engage with climate
change adaptation
issues

¢ Project results are
shared at relevant
local, national and
international fora.

¢ Policy
recommendations to
address climate
variability and change
risks formulated and
disseminated.

¢ Mechanisms are
supported to include

project processes and
outputs in government
planning and budgeting

cycles.
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to share experiences nationally and
internationally.

4.3 Policy recommendations support sustaining,
scaling up and replicating project successes.

Activities:

4.3.1 Convene national policy conferences to
share outcomes of the project and promote
linkages between these and relevant national
policy processes.

4.3.2 Develop a plan to sustain, scale up and
replicate project outcomes.

Project Execution cost 656,249
Total Project Cost 6,907,885
Project Management Fee charged by the Implementing Entity 587,170
Amount of Financing Requested 7,495,055

Projected Calendar:

Milestones Expected Dates
Start of Project/Programme Implementation April 2015
Mid-term Review (if planned) October 2017
Project/Programme Closing March 2020
Terminal Evaluation December 2019

PART Il: PROJECT JUSTIFICATION

A. Describe the project components, particularly focusing on the concrete adaptation
activities of the project, and how these activities contribute to climate resilience.

Component 1. Early warning and response systems improve preparedness and adaptive
capacity of local communities and small scale farmers, drawing on and integrating scientific
and local knowledge (USD 945,737).

This component will refine and extend existing Early Warning Systems (EWSs) for flooding, storms,
wildland fires and drought conditions in the UMDM. It will also support the piloting of protocols and
processes for this information to be provided timeously to local communities, and the development of
local-level responses. Importantly, this component will simultaneously support top-town and bottom-
up activities, so that meteorological data and early warnings reach vulnerable communities who are
empowered to respond appropriately, thus enhancing their local-level resilience to climate risk.

In addition, the information will allow for an expansion of the role of the existing municipal disaster
management division to include a more proactive approach that includes risk reduction and disaster
prevention.

Output 1.1: Hydro-climatological and fire information and warnings supplied timeously in an
appropriate format for direct use by communities and relevant disaster response officials.

Output 1.1 will strengthen risk knowledge, monitoring and early warning information dissemination
and communication systems so that warnings that are generated by the system are received in an
appropriate format by the people at risk.

A number of EWSs currently exist in South Africa, some of which are highly technologically advanced.

They include those of the South African Weather Service (SAWS), the Advanced Fire Information
System (AFIS), the African Monitoring of the Environment and Sustainable Development programme
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(AMESD), and an EWS for the uMngeni River operated by Umgeni Water (UW)*". The project intends
to use the existing hydrological modeling, rainfall, riverflow and wildland fire detection systems as a
framework upon which to build EWSs for floods, storms and wildland fire for the entire catchment, with
a particular focus on areas of high vulnerability.

This output will strengthen the ability of UW to supply hydro-climatological information and warnings
timeously, and in an appropriate format, for direct use by communities and relevant disaster response
officials. It will also catalyse a reinvestment in the fire response capabilities of the UMDM, and with
this, build partnerships and invest in a monitoring and warning service that will benefit rural
communities across the UMDM. Finally, it will strengthen local response capabilities by supporting
ward-based disaster management response systems.

Barriers will be identified for all of the systems outlined above, and where necessary, systems will be
augmented and aligned so that information outputs are accessible, relevant and available in a user-
friendly form for early warning and response purposes at local community level, as well as for relevant
planning and disaster response officials.

Box 1: Existing Early Warning Systems in South Africa.

e SAWS provides the only official (and legislated) EWS. In addition to providing short-term forecasts, SAWS
maintains two separate seasonal forecasting systems, the global Ensemble Prediction System (EPS) using
the ECHAMA4.5 Atmospheric General Circulation Model (AGCM), as well as a statistical forecasting system
which is based on a Model Output Statistics (MOS) approach and is downscaled to the Southern African
Development Community area.

e AFIS is a South African satellite-based fire information tool that provides near real time fire information to
users across the world'?. AFIS provides users with fire prediction, detection, monitoring, alerting, planning
and reporting capabilities through the use of Earth observation satellites, weather forecast models and
Information and Communication Technologies.

e The overall objective of the AMESD programme is to enhance monitoring for preparedness and adaptation
to environmental change, including sustainable management of the environment, thereby contributing to
poverty alleviation. The purpose of the program is to increase the information management capacity of
African regional and national institutions in support of decision makers at different levels and to facilitate
sustainable access to Africa-wide environmental information derived from Earth Observation technologies**

e The existing EWS within the UMDM is operated by UW, a state owned water service provider which
operates in the UMDM and beyond. This EWS is a small scale Research & Development pilot project to
guide the operation of weirs and levels of water for a storage dam. The system primarily monitors rainfall
data and weather projections on a daily basis in this pilot area, and through the use of hydrological modeling
is able to project if rainfall and riverflow thresholds in the area will be exceeded. The existing system is
rudimentary and does not monitor when rainfall or river flow exceeds a risk threshold across the entire
catchment and its tributaries, nor does the system exist in areas of highest vulnerability to flooding. The
current system is elementary and does not have the ability to send early warnings to communities via text
messages, or to trigger community sirens, to warn of impending flood events.

(1.1.1) Augment the Umgeni Water Decision Support System to provide early warning system
information in a form that is useful for municipal officials and local communities.

Specifically, this output will augment the Water Resource Management Decision Support System
(WRM-DSS) that is currently used by UW for the UMDM. The present framework, which has been
designed to predict and manage operations and flooding related to bulk water infrastructure such as
weirs and dams, will be expanded to allow for the monitoring of river flow in the UMDM in areas where
communities are vulnerable to flooding. Early warnings will be made available for sending, regarding
floods and storms, across the UMDM. The dissemination, receiving and reacting to such early
warning will be tested in a low-lying high-density settlement, and in the rural areas of Vulindlela and
Nhlazuka (through Output 1.2) with a view to replicating project successes post project in other
vulnerable areas, such as Impendle.

The project will support real time modeling and allow for the timely generation and dissemination of
automated warnings across the UMDM against predefined threshold/alarm conditions, specific to
different areas of the District. Rather than funding the purchase of new and additional equipment, the

™ Umgeni Water is a state-owned business enterprise, established in 1974 to supply potable water in bulk to municipalities
within its operational area. See http://www.umgeni.co.za/.

2 http://mww.afis.co.zal.

3 http://au.int/amesd!.
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project will optimise the use of existing data sources, invest in the required software and model
configuration, and develop data input application and output publications (in the form of warnings and
information tailored to the relevant end users). Project investments will: i) improve the high-
level/course configuration for the whole UMDM area, including the rural areas of Ward 8 in Vulindlela,
Ward 5 of Nhlazuka and other areas such as those in Impendle where flash flooding of rivers presents
a danger to communities needing to cross drainage lines; and ii) provide detailed, high resolution
monitoring in high risk areas, where numerous informal and formal settlements and community
facilities are threatened by flooding rivers. The detailed, high resolution monitoring includes hydraulic
and hydrologic modeling components requiring detailed elevation configurations. This data will be
provided through the use of remote sensing technology (Lidar) along 75km of prioritised river courses
in the UMDM, deemed flooding Ahotspotso. The
during project implementation, based on participatory community mapping (anecdotal evidence) and
flood risk analyses. Indicative areas include the low-lying areas along the Msunduzi River, where
many high density settlements are located, and the areas below the confluence of the uMngeni and
Lions Rivers, including the informal settlements in Lidgetton.

Forecasts of river flow in the UMDM will be produced daily (based on daily running of the configured
models). These forecasts will be for a 7-day period, based on existing rain predictions such as the
SAWS 7-day forecast, which is issued daily. This river flow information will be made available on a
daily basis to officials and authorities, and to the public if requested (for example, by adding ones
name to a mailing list). When the daily forecasts exceed the established thresholds (i.e. a flood is
predicted), reports will be sent automatically and instantly via e-mail and Short Message Service
(SMS)-based alerts to officials and authorities, and by SMS to relevant community members in an
appropriate, tailored format, to be established through Outputs 1.2.1 and 1.2.2.

As part of this process, the project will support the development a data sharing agreement between
the UMDM, UW, SAWS and any other relevant institutions to ensure that investments are
appropriately targeted and that data flows are sustained. A maintenance agreement will be developed
between UMDM and UW, with a view to establishing the augmented WRM-DSS as the long-term
EWS for the UMDM, thus sustaining the benefits beyond the project investment period.

(1.1.2) Develop appropriate partnerships and enhance the effectiveness of fire detection and
suppression.

This output will support Integrated Fire Management in the UMDM by strengthening partnerships to
enhance the effectiveness of wildland fire detection and suppression within the area currently under
surveillance, expanding the coverage of the monitored area to include rural regions with communities
vulnerable to the risks of increased intensity and frequency of wildland fires under conditions of
climate change, and catalyzing appropriate investments by the UMDM in its fire suppression function.

The project will work with the District and Local Authority Fire and Emergency Services to develop a
strategy and associated protocols for improving the existing wildland fire suppression and warning
system for the area under current surveillance. This strategy will clearly articulate roles and
responsibilities including capacity, budget, fire suppression equipment and infrastructure
requirements.

In South Africa, the National Veld and Forest Fire Act 101 of 1998 makes it compulsory for all land
owners to be members of Fire Protection Associations (FPAs). These associations provide early
detection, management, communication of warnings14 and wildland fire suppression services to their
members. Several FPAs currently operate within the UMDM boundaries, including the Provincial
Umbrella FPA, and the Lions River, Mooi River, Richmond and Umshwathi FPAs. These associations
currently support a network of thirty-two fire-detection cameras within the UMDM (see Section IL.1).
These cameras are linked to the FPA Detection Centres, Incident Command Centres and Working on
Firebos (WoF) DiTkepenabke FPASte mdtantly disseminate information and warnings
regarding wildland fire risk and occurrence, and to dispatch helicopters for transporting firefighters or
for aerial firefighting support.

Land that is not privately owned in the UMDM is either owned/administered by the Local Authorities
or, in the case of the communal areas, by the Ingonyama Trust Board. For historical reasons, neither

“As in the Fire Danger Index, which categorises a day of
firebreaks and other fuel should not be undertaken.
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of these authorities are members of the FPAs. The project will support the development of Public-
Private-Partnerships between the relevant FPAs, the Ingonyama Trust Board and the Local
Authorities.

In order for all communal areas within the UMDM to benefit from the FPA wildland fire detection and
response services, six new towers equipped with cameras will need to be added to the current
network. This will necessitate the installation of additional hardware at the FPA Detection Centres, the
provision of an operating budget and the hiring and training of technicians to maintain and operate the
system. Provided that the necessary partnership agreements are in place, the project will pay for the
costs of installing the additional towers and cameras. The operational costs associated with this
enhanced service would need to be covered by the UMDM, through an agreement.

(1.1.3) Strengthen Municipal Disaster Management systems to enable a proactive response to flood,
storm, fire and agro-meteorological climate information and warnings.

This output will facilitate the development of a coordinated response strategy and associated disaster
risk protocols that will support relevant authorities to receive, interpret and respond to hydro-
climatological, storm and fire risk information, and make this available to communities in accessible
and user-friendly formats. It will focus particularly on strengthening partnerships and clarifying roles
and responsibilites across the different spheres of government so that forecasting and the provision of
meteorological information effectively enables appropriate and timely ward-based disaster
management responses.

The generation and dissemination of flood, storm and wildland fire warnings will be linked to the
UMDM Disaster Management centre, which is supported by the Department of Cooperative
Governance and Traditional Affairs (CoGTA). These protocols will support a ward-based disaster
management response system. They will improve timeous and appropriate responses to forecasting,
ensure a consolidated approach to preventing and managing flooding and other disasters and will
empower officials to take more effective action. Importantly, with the support of CoGTA, they will
enable UMDM to scale up the project beyond the Vulindlela and Nhlazuka pilots (see Output 1.2).

Currently, the disaster management function in UMDM is focussed on responding reactively to
disaster events. The project will work to expand the focus of this function to include a disaster risk
reduction function, and to improve its capacity to respond proactively to predicted climate variability
and change impacts and early warnings that are issued.

The project will support the development of new strategies, response protocols and operating rules for
municipal disaster management services that focus on disaster risk reduction. It will also support
processes to develop the capacity of municipal officials in the District and Local Municipalities in
disaster risk reduction, including the development of handbooks and training materials that are
applied in the pilot areas of Vulindlela, Nhlazuka and the selected low-lying high-density settlement
(see Output 1.2) and that facilitate the scaling up of the project to the broader UMDM. Project
learnings will also be used to inform the ongoing review of the Disaster Management Act, 2002 (Act
No. 57 of 2002)".

Output 1.2 Early warning systems empower municipal officials and local communities to
respond timeously to seasonal forecasts and potential disaster events, reducing vulnerability
to extreme weather events.

Vulnerable communities in Vulindlela, Nhlazuka and the selected low-lying high-density settlement will
be engaged through carefully designed, gender-sensitive participatory processes that begin by
introducing community members to the project and building their capacity to participate meaningfully
in its detailed design processes. This will include a focus on environental and social risks
management and nvimememat angl ocidl Risk MBnagement Plan in particular. The
project will support such groups to, together with officials in the municipal early warning and disaster
management functions, develop, implement and test appropriate response measures that integrate
scientific and traditional knowledge. Community champions from each of the project target areas will
be trained, through Output 4.1 (see Activity 4.1.1), in disaster management related skills, including
basic first aid. This will allow ongoing community engagement with officials and assist in the UMDM
and Local Municipalities in proactive disaster management through the ward-based disaster

'3 Mr Jonty Ndlazi, KZN Provincial Disaster Management Centre, pers. comm., 24 April 2014.
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management response systems piloted through this output. It is envisaged that four community
members from each project target site will be trained through accredited courses. Equitable
representation of women in training and capacity-building programmes and in project decision-making
structures will be ensured.

(1.2.1) Pilot a Ward-Based Disaster Management Response System for floods and storms in a low-
lying high-density settlement.

Using a participatory approach in a selected low-lying high-density settlement, and building on the
information that is generated from the augmented UW hydro-climatological model, the project will
support the development of a community-level flood and storm response plan. The project may install
sirens in highly vulnerable communities to alert them to imminent flooding, as soon as the alerts are
received from the augmented WRM-DSS in Output 1.1.1. Training will be undertaken to ensure
communities know how to interpret received information, and how to respond when warnings are
issued. This may include the establishment of community-based disaster committees, working within
existing structures wherever possible. Results of the pilot project will be shared with a view to the
UMDM and selected Local Municipality scaling up the pilot to other areas.

The project site will be selected through a consultative process between UW, UMDM and relevant
Local Municipalities and will be based on agreed criteria that include local vulnerability and risk
considerations. The site will be along the 75km of prioritised river courses in the UMDM, deemed as
flooding Ahotspotsodo (see Activity 1.1.1).

In addition to traditional methods of conveying messages, the project will investigate setting up a
SMS-based EWS to warn residents at risk in areas not covered by sirens (due to their risk levels
being lower), and to warn motorists travelling to areas at risk. This system will be developed in
partnership with cellular phone companies and modeled upon the Alerta Rio system currently being
operated in the city of Rio de Janeiro, and the disaster risk reduction system of the City of Cape
Town, with whom the UMDM has developed a working relationshiple. The potential for different
agencies to use a common system will also be explored. This would assist with coordinating
responses between agencies involved in disaster risk reduction and management. The project will
also investigate the feasibility of expanding the scope of the existing UMDM Disaster Management
center that currently focuses on monitoring crime via a camera network. The UMDM Fire and Rescue
Services is already in negotiations with the Disaster Management centre and relevant FPAs, with a
view to forming a partnership to support an integrated approach to risk reduction and result in pooling
of resources and reduced costs. The project will build on these current negotations.

(1.2.2) Pilot a Ward-Based Disaster Management Response System for floods and fires in Vulindlela
and Nhlazuka.

The project will use a participatory approach to develop and implement community-level flood and
storm response plans for Ward 8 of Vulindlela and Ward 5 of Nhlazuka, and community-level wildland
fire response plans for Ward 5 of Nhlazuka. Specifically, the project will support the design and
implementation of ward-based disaster management systems in Vulindlela and Nhlazuka. This ward-
based system will mobilise ward committee members to notify community members (those that do not
received warnings directly through SMS-based alerts) of climate risks, and to coordinate appropriate
actions. As part of this process, local response plans will be developed and implemented. These may
require the installation of necessary equipment (including sirens, signs, assembly points and low-cost
pedestrian bridge crossings) and reservoirs for wildland fire suppression activities.

These local-level response plans will be supported by local-level protocols, norms and standards,
trainer manuals/handbooks and public awareness materials for responding to floods and storms. In
addition, as described above, community members from Vulindlela and Nhlazuka will be trained in
proactive disaster management to assist the Msunduzi and Richmond Local Municipalities with
disaster management during and after the project.

'® The UMDM has already visited the city of Rio de Janeiro and the City of Cape Town to understand and review the early
warning systems that are currently operational. Both cities have indicated a commitment to support the UMDM to develop a
system modeled on the systems they have built in Rio de Janeiro and Cape Town.
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