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The Challenges Facing
Water Security In
Southern Africa are
Already Significant
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2. We have to Manage Towards Water
Security within an Already Damaged
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Centralised
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3. We Juggle Between Supply vs Demand Side and
Centralised vs Decentralised Management

(Source: Africa Water and Sanitation, 2008)




4. Water Security Lies at the Heart of the

WATER - FOOD - ENERGY NEXUS
Reconciling Global — Regional — Local Human Security
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J. vater security encompasses the Landascape &« tne

Cha

nnel Compon

ents of the H

Precipitation Evaporation

Net Radiation Runoff
CO, Water Quality
Drivers Responses

A

Land Cover/Use
Soils

HYDROLOGICAL
MODEL
REQUIREMENTS

MODELLING IMPACTS OF LAND USE AND CLIMATE CHANGE ONO
HYDROLOGICAL RESPONSES AND WATER RESOURCES

A 4
Allocation; IWRM

Topography
y
HYDROLOGICAL »| Landscape Key CC
PROCESSES Component Issues
|
Natural Systems :
Anthropogenically Impacted ;
Wetlands
Riparian Zones
Transitional Key CC
““““““““““““““““ > Component Issues
Estuaries
A
|
Anthropogenic Needs :
Water Engineered Systems :
I
WATER RESOURCES .| Channel .| KeycCC
MANAGEMENT Component Issues
¢ T Storages
Releases
Supply Demand Routing
Surface Water Human
Groundwater Ecological
Dams Urban/Industrial
Return Flows Irrigation
«IB Transfers Power

ydrological System

A Baseline

A Land Use

A Moisture Budget

A Runoff
Generation

A Water Quality

A Ecological Integrity
A Ecosystems Goods/
Services

A Demand/Supply
A System Failure
A IFRs
Biotic/Abiotic A



Johannesburg, Gauteng




Influences of the Landscape Component.
(1) Land Degradation

Percentage Area
Per Quinary Catchment

Degraded Areas
(Gully/Sheet Erosion; Degraded Natural Veg)

Q0

0- 1¢
25

1)
0
0
0
U
D
J

(
00+ BO(
50.0 <1000

National Land
Cover (2000)

Land Cover Classes
10.22

and Assoclated
Loss of Net
Primary
Productivity




dscape

o s 1.1
i ﬁ""“. \S [ LT sy R
v _';,j{-v"\.”h ".;! N e -
R e
G B

N Sty




£y
AR

!

>

% Wi
e LE%
by |

o

-k
e
%

X




Supported Through a Water Act that

IS Envied

Sustainable,
Efficient, Beneficial
Water Use

Redressing Past
Inequities

Meeting
International
Obligations

Demand Management - Crisis Management

Basic Human Needs: Equitable Access Socio-Economic

Present, Future to Water Development /
Future Demands

N.W.A.

TARES Reducing Wate
INTO Pollution,

ACCOUNT Degradation

Protection of
Ecosystems,
Biodiversity

Environment Management Political Management
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Influences in the
Channel Component:

(Iv) Biological

Pollution
(Excessive E. coli

counts)






= “High Risk Areas”: Wastewater Treatment Works : =¥
!
|
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Combined Rating of:
* capacity exceedance

» effluent compliance

* skills deficit

 delivery & functionality

am S

26% good/excellent

Avg number of LG
Engineers declined from
20:100,000 people

to 3:100,000 people

from 1994 to 2005
Source: Evans (DWA), 2012




Infrastructure %
Served

Eastern Cape =72%

KwaZulu-Natal= 86%

Limpopo =82%

North-West =92%

Mpumalanga =91%

Free State =96%
Northern Cape= 96%
Gauteng = 90%

Western Cape = 99%

Functionality

%
EC =62%
KZN = 71%
LP =42%
NW = 68%
MP =38%
FS =82%
NC =71%
GT =99%
WC =98%

The Infrastructure Functionality Gap

PROVINCES, COUNTRIES
MAJOR ROADS AND TOWNS

Eoavwn Capm
Weaton Cape

........

Source: Evans (DWA), 2012




Influences in the
Channel Component:

(vi) Large Dams

Gariep Dam

© R.McKenzie

(a) Before (1933-1966) (b) After (1977-1992)
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(vit) Many Fragile Ecosystems, Both
Aquatic and Terrestrial, are
Implicitly / Explicitly Water Dependent




Additionally, (i) Large Numbers SA’s

People are Impoverished, and Subjected
Dvmctvy to the Vagaries of Climate
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Water investment needs
|
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= Over 90 Days
61 - 90 Days

~ 31 - 60 Days
m0 - 30 Days




NOow,
Superimposing
the Climate
Change Stressor




1. Does Government in
SA View Climate Change
as a Water Secunty




How is Climate Change Viewed Officially in South
Africa’s Water Sector?

From the NWRS2 (2012) ... (a)

CC has 69 [vs 15] entries on 25 [vs 8 different pages

Key Contexts in which Climmate Change is mentioned

- Another dimension of stress/complexity/uncertainty

- An exacerbator of other impacts, e.g. WQ, over-abstraction

- Added variability

- More severe extremes

- An added imperative on effective WRM

- A key pressure on freshwater ecosystems

DWA's committed response to position itself purposely re CC
DWA's need for pro-active response & for adaptation re.

research
planning
implementation



How is Climnate Change Viewed Officially in South
Africa’s Water Sector?

From the NWRS2 (2012) ... (b)

* Key Contexts in which Climmate Change is mentioned (cont)
- DWA's responsibilities as signatory to
#National Initiatives, e.g.
NCCRS [Weak section]; Presidential Outcomes; National
Strategy for Sustainable Development Action Plan for 2011-2014
#International Conventions, e.g.
UNFCCC [Relatively strong section on water in SNC 2011]
DWA's need to complete the SA water sector’s Climate
Change Response Strategy
Need for CC inclusion in short / medium / long term planning
A DWA undertaking on focussed monitoring & research
Vulnerability of people, ecosystems & economy to CC
Government/Business partnerships are needed to solve CC
Issues



How is Climate Change Viewed Officially in South
Africa’s Water Sector?

From the NWRS2 (2012) ... (c)

* Key Contexts in which Climate Change is mentioned (cont)
- An entire section on CC, viz. Section 2.3 Technical Strategy 2

Introduction
Situation analysis
DWA's vision and objectives

Strategic actions
- Links regarding CC and neighbouring countries

Issues
Data sharing
Transboundary waters

- The need for a balanced approach to Climate Change re.
preparedness Vs over-reaction



2. Why Should Climate
Change be Taken
Serously in South




Why Is CC and Water so Important re.
Continued Sustainable Development?

(Schulze, 2009)

1. SA already subjected to a high risk climate

2. Many ecosystems (terrestrial & aquatic) are
fragile and implicitly/explicitly water dependent

3. Water is the primary medium through which CC
iImpacts will be felt by people, ecosystems
(aquatic, terrestrial) and economies

4. Agriculture is SA’s major water user — there are
Important land use : CC dynamics & feedbacks

5. A large proportion of SA’s population is
Impoverished and subjected directly to the
vagaries of climate — hence they are vulnerable



Furthermore ... schuie 2009)

1. Water related infrastructure has a typical design
life of 50 — 100 years...well into the era of CC

2. Any changes in rainfall are amplified by
hydrological responses

3. There will be regional / sectoral “winners” and
“losers” re. CC

4, CC does not happen over a clean, virgin
catchment...it is superimposed onto existing,
already stressed catchments

5. Need science informed CC strategies and plans
of action



What Are the Take-

Home Messages from
Recent SA Climate

Change Research?
Nationally?
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Take-Home Message 1

Some Areas will be ‘Winners’
(with new opportunities)

Others will be ‘Hot-Spots of Concern’
(especially in distant future, with added stresses)
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Hence, a Need to Prioritise re. CC &
Water Security



Take-Home Message 2: Changes in Critical Drivers Projected
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Translating CC to a
Human Discomfort

Index (Thom’s HDI;

/T, RH})

Projected Increases into

the Future in Days in

January (mid-summer)
which are too Hot / Humid
for Human Comfort

2081 - 21006

GCM: ECHAM5/MPI-OM




Take-Home Message 3: Changes to Critical Responses are
Projected

Evaporation from Dams and the

Soil is Projected to Increase

Median of Ratio Changes
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And... Is this a Water Security Threat?




Additional Evaporation per Prirnary
Caitchrent from Open Waiter Bodies
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Take-Home Message 4

Variability is Projected to lncrease
...More so Over Time

Projected Increases in Standard Deviation of Annuwal
Precipitation from Multiple GCMs

Average of Ratio Changes '7, Average of Ratlo Changes
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To What E)ﬂent Does Thvs ecome a
Water Security Threat?
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Baseline Land Cover
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Actual Land Cover
(NLC, 2000)

Cultivated areas, shrubland and low fynbos

Flow Characteristics

Highly seasonal, with peak flows occurring during winter

Estuary Characteristic

Permanently open and is used as a harbour

Reason for Selection

Large catchment; winter rainfall region; economically important

catchment for farming




Projected
Changes in
Variability (o) of
Monthly
Freshwater
Inflows into

Estuaries
(Davis & Schulze, 201Y)
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Take-Home Message 5
Some Regions are More Sensitive to
Climate Change: The Transitional Zone
Between the Summer and Winter Rainfall

: Transmonav Zone

="| Index of Consistency

This has to be taken
account of in Water
SeCUﬁw pVanm‘ng




Take-Home Message 6: Extremes are Projected to Increase

Heat Waves

Heat Waves Par Yoar
Maximum Temperature > 30°C on
3 or More Consecutive Days
Por Quinary Catchment

Current Climate (1950 — 1999)
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Impacts of CC on Short
Duration (0.1-24h) Design
Rainfall Using Regional

Growth Curve Analysis
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Take-Home Message 7
A Strong Amplification / Intensification is
Projected when Changes in Rainfall
Parameters are Compared with their

Equivalent Runoff Responses
A in 1 Day Design Rainfall, Ain 1 Day Design Runoff;,

2yrRP 2yrRP

Average of Ratio of Changes P A Average of Ratio of Changes
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Take-Home Message 8: Changes in Hazards are Projected
Water Temperatures are Projected to

Increase Significantly into the Future
What Water Security Consequences?
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Are Water Engineered

Systems the Solution

to SA’s Water Security
Threats?



Part of the Western Cape Integrated System

We Have Already
Re-Plumbed Entire
Natural Flow Systems




__The Future? Waterberg
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Different Development Scenarios and Their
Water Security Ramifications .. What about

lev'mate Qha
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Modelling In-Stream & Downstream Impacts of
Water Engineered Scenarios in the Wateribberg with
ACRU, without & with Climate Chan
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Scenario 10D: ACRU configuration for inputs based on 2030 volumes up to CF6 and Excluding Mafutha
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Quo vadis?




