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Introduction and objectives of the RAP
Major objective for the ‘Research and Action Plan’ (RAP) is the integration of
•

NeWater research in work packages

•

the work of case study teams

•

the stakeholder needs in basins

It serves as the document where preliminary work of case study teams is used to derive case
study specific research issues. These research issues shall serve as point of departure for the
development of a case study specific research and action plan for the next couple of months but
also for the entire project duration. The connexion of the RAP document to a processing strategy
(see Annex 1) shall support the integration of basin and stakeholder specific research
requirements. This is the challenging condition for a long-term involvement of case study
partners/stakeholders in NeWater.
The processing of this RAP has required cooperation from the Orange team and
researchers involved in other Work Blocks 1, 2, 3 and 4.
The outlined challenges of cooperation and integration are highlighted in Figure 1 through different
phases of the project and the interaction between stakeholder processes in the basins and the
research activities in WBs 1, 2 and 4. The establishment of a fruitful exchange between stakeholder
process and scientific analyses focusing on other sources of knowledge about the river basins (e.g.
data from measurements, results from simulation models) is a key element of success of the
NeWater research agenda.

PHASES

Analysis
Problems
Current State
Management
Regime

STAKHOLDER
PROCESS

Paradigms
Perceptions
Priorities

RESEARCH
WBs 1,2,4

First Analysis from
Scientific
perspective
Research Goals

Research Programme
In Cases Defined

Future States
Management
Regime

Options for
Transition

Implementation
Transition

Desirable Futures
Barriers for Change
Possible Conflicts

Options for different
groups
Collective Action
Willingness to act

Action Plan
Test of new options
in reality or virtual
Evaluation

Development
Indicators
Integrated Models
Scenarios
Results from
Integrated Analyses &
Models on
Vulnerability,
Scenarios, Transition
Dynamics

Tools and Practices
to Test
Results Scientific
Evaluation

Figure 1. Phases and Interaction between Stakeholder Process and Activities in WBs
1, 2, 4
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RAP structure
Chapter 1 of the RAP is devoted to “Analysis, Problems, Current State, Management Regime”
where the research programme in the NeWater basins has been determined through a participatory
process. The analysis has been guided by a management questionnaire (1.1) and a protocol for a
rapid vulnerability assessment (1.4). This analytical work is complemented by a general
geographical (political and physical) description of the basin (1.2), by a report of tools used for
IWRM (1.3, coming from WB 4), and stakeholder input on basin specific concerns and stakeholder
roles in the basin. In chapter 1.6 case study specific concerns and research issues shall be derived
from results of 1.1- 1.5 as a joint task of case study teams and Work Blocks.
Chapter 2 summarizes which Work Packages of the NeWater project are involved in the
implementation of the research agenda.
Chapter 3 describes in more detail the next steps of implementation of the research agenda for
the next months. Chapter 3.1 is a combination of information from stakeholder consultation,
literature reviews and the metadata checklist (Annex 2). It includes an indication of the
interrelations between case study specific research issues and stakeholder activities and
responsibilities and outlines the research programme for the total implementation period based on
the structure sketched in Figure 1. Six interdependent activities are defined to understand how
activities in the cases contribute to the development of expected products and how different work
packages contribute to these activities.
Chapter 4 shows the proposed budget allocations in the Orange River basin

Acknowledgements: The contents of this report have been generated from inputs from many
people. We would like to thank all of the participants in all of the workshops and meetings that
have been held during the stakeholder consultation in various parts of the Orange basin. We would
also like to acknowledge other water professionals and members of the Southern African research
community who have made useful comments and suggestions. The report is an official document
produced under the NeWater project (XXX REF NO) and it is thanks to the financial support from
the EC that the generation of this report has been possible. This report must not be quoted without
permission from the Authors and the NeWater project.
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1 Basin description summary1
The Orange River basin covers an area of almost one million square kilometres, across portions of
South Africa, Namibia, Botswana, and the whole of Lesotho. It is considered the most developed
river basin in the Southern Africa region.

Figure 2.

The Orange River Basin

The basin varies dramatically in both climate and topography from the upper to lower catchment
areas. From the Orange River’s source at 3,300 metres in the steep, high-rainfall, Maloti
Mountains and pastures of eastern Lesotho, the basin flattens out on entering South Africa, cutting
through an increasingly arid landscape, on to the savannah grasslands of the central plateau,
gradually transforming into a harsh desert area near the Atlantic Ocean. The lower part of the
Orange basin contains a complex geology, with a variety of mixed mineral deposits and shallow
rocky soils. It does not have extensive floodplains or delta, but this area is seen to be of significant
importance for ecology and biodiversity.
In Lesotho, the Orange River is known as the Senqu River. The Senqu River and associated
tributaries drain most of Lesotho, and after flowing across the western border of Lesotho into South
Africa, the Senqu River becomes known as the Gariep River (also known as the Orange River at
this point). The Vaal, Fish, Caledon, Molopo and Nossob Rivers are its main tributaries, and the
Vaal River is considered to be the main tributary of the Orange River, and the most important river
system in South Africa. Other sizable tributaries that feed the Orange River are the Ongers
Hartebeest, Riet and Kraai Rivers. The Riet River first flows in to the Vaal River which then joins
the Orange River a short distance downstream, while the Fish River drains large parts of southern
Namibia. The Oanob River, which rises to the south of Namibia’s capital city, Windhoek, is an

1

For more details on these and other aspects of the Orange basin, see the NeWater Orange Baseline Assessment Report
(Diederichs et al., 2005. Futureworks, Durban)
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ephemeral endoreic river within the Nossob River catchment. This fossil river once flowed into the
Orange River, but is now blocked by the Kalahari Desert dunes downstream of its confluence with
the Nossob River, and never reaches the Orange River as surface flow.
At its mouth, the Orange River feeds the richest coastal wetland in the region, which supports a
diversity of rare and endangered migratory and resident birds. This wetland was declared an
international RAMSAR site in 1991, and is considered the sixth most important wetland in Southern
Africa in terms of the overall numbers of wetland birds it supports. Usually, the river flows directly
into the Atlantic Ocean, however, during low flow periods, a sand bar can form across the mouth to
block the river which then rises in level and spills over into the salt marsh area. The water
requirements for the environment at the river mouth have been estimated to be between
approximately 85 million m3/a and 270 million m3/a.
Biodiversity is also important to the basin since it encompasses two international biodiversity
hotspots: the Drakensburg Grasslands at the source of the Senqu River, and the Succluent Karoo
just east of the river’s terminus. Other important natural areas include:

Transboundary Ramsar protected wetland at the mouth of the Orange River;

Kgalagadi Transfrontier Park;

Ai-Ais-Richtersveld Transfrontier Park;

Augrabies Falls Nature Reserve.
Figure 3. Important Natural Areas and Habitats in the Orange Basin (base image: Google
Earth)
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South Africa is a world leader in terms of the development of integrated water legislation. In South
African water law, concern for the maintenance of ecological integrity within water bodies is a key
feature, as indeed it is in the EU Water Framework Directive. As a result of this, much effort has
been made to identify the state of the nation’s rivers. Figure 3 shows a recent assessment of ‘river
integrity’ in south Africa (Nel et al, 2004), and this indicates that from an ecological perspective,
the upper Senqu and Vaal River catchments, and the lower Orange are all critically endangered,
while sections of the mid Orange River are endangered.
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Figure 4. River Integrity Status in South Africa and Lesotho (Nel et al, 2004)

Water resources
The water resources of the Orange Basin are unevenly distributed among basin states. While
Lesotho covers only 3% of the total basin area, it contributes about 40% of the total basin run-off.
Owing to the arid climate in the lower reaches, the Namibian portion of the basin (27%) only
contributes 5% of the run-off. Some key figures about water in the basin are shown in Table 1
Table 1. The Orange River Basin countries

Orange River Basin
Lesotho
South Africa
Namibia
Botswana
Total Basin Area
Total River Length

Geographical area
26,891 km2
528,857 km2
242,019 km2
98,600 km2
896,368 km2
2,300 km

% of Basin Area
3%
59%
27%
11%
100%

Theoretically, Botswana is a part of the drainage basin (11%), but due to its physical
characteristics and climatic conditions, the Molopo tributary in Botswana has not contributed any
surface runoff to the main river in living memory. South Africa dominates the basin in terms of
land area (59%), run-off contribution (55%) and dam developments. The Orange River carries
about 22% of South Africa’s surface water.
At the source in the mountains of the Lesotho Highlands, the average annual rainfall is between
1,800 mm and 2,000 mm. This figure decreases westward in the basin, causing increasing aridity;
in the desert regions of the lower basin, it falls to just 25 - 50 mm per annum. The overall mean
annual precipitation over the entire basin is estimated to be between 330 and 400 mm. and this
means that over 50% of the area of the Orange River Basin is classified as hyper-arid to semi-arid,
and the basin as a whole is classified as arid. In the eastern parts of the basin, rainfall exceeds the
annual evaporation rate, resulting in significant run-off. At its western extreme, the Orange River
flows through hyper-arid areas where the annual evaporation rates greatly exceed the annual
rainfall. This spatial and temporal variability of water resource availability in the basin means that
much of the basin experiences some degree of water stress.
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The main body of the basin lies in a summer rainfall region, so about 75% of the annual run-off
occurs in the summer months, and about 25% in winter, with the minimum during August. The
erratic peaks of maximum flows, which transport high silt loads, usually occur during February.
Table 2. Average annual discharge rates from the major portions of the catchment
compared with the percentage cover of the basin

Run-off per Area / Tributary (Mm³/a)
Vaal River basin
Senqu River to Lesotho/SA
Caledon River to Welbedacht
Orange upstream confluence
Lower Orange excl Fish River
Fish River basin
Total Basin

4,300
4,010
1,240
1,300
420
480
11,750

% of Total
Run-off
36%
34%
11%
11%
4%
4%
100%

% of
Orange
19%
2%
2%
6%
64%
7%
100%

Throughout most of the Orange Basin, water availability is already at a critical stage. When
combined with the relatively high water demands and withdrawals for agricultural use, this basin is
among the most severe, water scarce, regions in Africa. The key threats to water resources in the
Orange River basin include the following:
•
Water Scarcity
Water scarcity is a threat to sustainability in the Orange basin. Some ten million inhabitants in the
South African part of the basin have no access to clean water, while in Botswana access to clean
water can be the result of drought conditions as well as serious groundwater quantity and quality
problems.
•
Climate Change
Declining aggregate rainfall could have a significant impact on agricultural practices, trade and on
the average quality of life in the Orange River basin. Observed changes in temperature and
precipitation are very likely to change land cover and affect land use patterns in the basin,
resulting in shifts in supply and quality of ecosystem services. Altered flow regimes, crop
production patterns, biodiversity loss, and the increased of alien species are all causes of concern
likely to be exacerbated by climate change.
•
Pollution
The waters of the Orange basin are polluted by agriculture, industry and mining. Water treatment
facilities are often limited or non-existent. Agricultural chemicals and urban run-off are both
serious threats to water quality. Industrial and mining activities are particularly developed in the
Vaal River, and the water quality in its tributaries has greatly deteriorated.
•
Land Degradation
Land degradation poses a threat to many areas within the drainage basin of the Orange River. In
Lesotho in particular, overgrazing has created a major erosion problem.

Groundwater
Groundwater is an extremely valuable resource in the Orange River basin, particularly in the lower
basin where approximately 60% to 70% of the water used in the tributary catchments is from
groundwater sources. Groundwater use in the basin largely serves agricultural demand (livestock
watering) and constitutes an important source for rural water supplies, frequently being the only
available source of water. Groundwater recharge is of major importance to the basin, and is a
critical parameter when resource evaluation is to be made. As with the surface water resources,
there is much variability in the characteristics of groundwater, and indeed mean annual
groundwater recharge in the Orange Basin ranges from <5 mm in the western regions near the
river mouth to 25 - 50 mm in the upper reaches.
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Infrastructure
The construction of the hydropower stations at the Gariep and Vanderkloof Dams has considerably
changed the flow characteristics in the lower Orange River. These dams, along with the many
other major water resource development projects that have taken place in the Orange River basin,
have reduced flows in the river to such an extent that the flow reaching the mouth is now
estimated to be less than 50% of the natural flow. In addition, water releases from the dams for
hydropower generation create rapid increases in river flow rates and has lead to pulsing of flows
over periods shorter than the natural regime, as well as increased flows during winter when flows
were usually lowest. The consequences for the Orange River below the VanderKloof Dam have
included: stabilisation of the flows within and between years (reduced variability), increased flows
during natural low-flow periods, fewer major flood events, stabilisation in river water temperature
for between 130 and 180 km downstream of the dam, and reduced turbidity levels in the river (as
a result of sediment capture in the dam).

Water Storage
The total storage capacity of the dams on the Orange River is approximately 20,412 Mm3. The
largest of the dams in the basin are the Gariep and Vanderkloof (the two largest reservoirs in
South Africa). The major storage impoundments of the Orange River Basin are shown in Table 3
Table 3. Summary of the Capacity and Function of Major Storage Impoundments
Country
South Africa

Dam

Storage
Capacity

Gariep

5,675 Mm

Vanderkloof

3,237 Mm

3

3

% of Total

Key Functions

28%

Hydropower
Transfer to Fish River
(E Cape)

16%

Flow regulation for
irrigation
Hydropower
Supplies Riet
Irrigation Area
Flow regulation for
irrigation

Lesotho

TOTAL

Sterkfontein

2,617 Mm3

13%

Hydropower
Receives transfer
from Tugela

Vaal

2,122 Mm

3

10%

Supplies Gauteng
industrial complex

Katse

1,950 Mm3

10%

Main collector for
transfer to Vaal

Mohale

938 Mm

5%

Transfer to Katse &
then Vaal

3

*20,412 Mm3

The Riet River irrigation region is supplied with water from Vanderkloof Dam via the Orange-Riet
Canal. The industries of Gauteng province receive water from the Vaal Dam and downstream of the
Vaal Dam, the huge Bloemhof Dam supplies water for irrigation. The Katse and Mohale dams in
Lesotho form part of the Lesotho Highlands Water Project (LHWP). They have a significant impact
on the available water in the Orange River, as the bulk of the water flowing is generated in
Lesotho. Katse Dam (the highest dam in Africa at 180m high) is located in the Senqu sub-area in
Lesotho and is used for the transfer of water to the upper Vaal River, a sub-catchment of the
Orange basin. A 30 km transfer tunnel from the Mohale Dam transfers water to the Katse Dam.
Namibia has five dams, the largest of which is the Hardap Dam on the Fish River (completed 1963)
with a storage capacity of 300 Mm3. Also on the Fish River is the Naute Dam (completed 1970).
Both dams were built for domestic and irrigation water supply. Other dams include the Otjivero
Dam situated on tributary of the Nossob River, the Oanob Dam on the Oanob River, and the
9
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Dreihuk Dam on the Hom River. Namibian dams cannot be used to release water into the Orange
River due to the ephemeral nature of their tributaries.

Sectoral Water Use in different parts of the Orange basin
It has been estimated that of the 11,500 Mm3 of water available in the Orange River per annum,
about 8,500 Mm3 can be utilised through the infrastructure developed to capture, store and
distribute these resources. The balance of 3,000 Mm3 per annum is lost through evaporation. The
average water availability per capita in the basin in less than 1000 m3 per annum, but the actual
distribution of this varies significantly across the basin depending on levels of development and
servicing. Water availability in the basin is summarised in Table 4 and Figure 5 shows how this
water is used in different areas.
Table 4. Water Availability in the Orange basin

Orange River Basin

Mean annual run-off
System losses
(evaporation)
Resource potential
Less present utilisation:
§
Botswana
§
Lesotho
§
Namibia
§
South Africa
§
Environment
Total utilisation:
Remaining potential

Quantity of
Water
(mm3 per
annum)
11,500
-3,000

% Resource
Used /
Available

8,500

100%

0
-20
-110
-5,370
-1,000
-6,500
2,000

0%
0.20%
1.30%
63%
12%
76.50%
23.50%

Figure 5. Water use in different parts of the Orange basin
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•
South Africa
South Africa is by far the biggest user of the water resources of the Orange River basin. Overall,
most of the water is used for irrigation purposes (88%), with mining, industry and domestic
consumption being the other main users. Whilst irrigation is the main utilisation along the main
stem of the Orange River, mining, industry and domestic consumption are the main factors in the
Vaal River Basin.
South Africa’s rivers are small by comparison to those of many other countries, and many of the
larger ones are international watercourses. Eleven of the 19 water management areas in South
Africa are facing a water deficit, a ‘deficit’ being defined as water requirements being in excess of
water availability. South Africa is dependent on surface water resources for most of its urban,
industrial and irrigation needs. Groundwater resources, while also extensively used, particularly in
rural areas, are limited by geology (aquifers occur in a limited number of areas), and in the
northern parts of the country, both surface and groundwater resources are nearly fully developed
and utilized.
•
Lesotho
Lesotho’s consumptive use of its available water resources is low – around 0.05 cubic kilometres
per year, out of a total of just over five cubic kilometres available. There are, however, plans to
meet the growing water needs of the capital Maseru through the development of the proposed
Metolong Dam. As part of the Lesotho Highlands Water Project (LHWP), Lesotho uses some water
(non-consumptively) for hydropower generation, which is meant to increase with the completion of
further phases of the project. The concentration of population and industry is not co-incident with
the availability of large quantities of water. Transfer schemes to provide water from water
abundant areas to the lowlands are expensive, but the feasibility of a transfer scheme linked to the
Phase 1 LHWP is being investigated as a way of dealing with the vulnerability to drought faced in
the capital Maseru.
•
Botswana
Water availability in Botswana is mostly a function of erratic rainfall patterns. Only 2% constitutes
surface runoff, and a meagre 1% reaches the groundwater table. The domestic livestock, mining
and power, and agricultural sectors constitute the main users of water in Botswana. With
continued population growth and related development activities, the demand for water will
continue to rise. Indeed, the Water Utilities Corporation has recorded an annual average increase
of 6% in urban water demand. It is expected that water demand will more than double over the
next 15-20 years, and that this increase in demand will eventually outstrip currently available
water resources. In summary, Botswana’s water resources are under a high level of stress, and
water scarcity will be an increasing, limiting factor in its ability to meet future demand. Given this
increased stress on Botswana’s already limited supplies of water, issues related to the area of
Botswana that is within the Orange River Basin are of great national concern.
•
Namibia
The internal water resources of Namibia are ephemeral in nature and comprise the impoundment
of summer rainfall surface runoff in normally dry rivers, in groundwater, and the utilisation of
unconventional water resources. Groundwater sources account for 51% of Namibia’s current water
consumption. It is estimated that the long-term sustainable yield of groundwater resources is 300
Mm3/a, and of this yield, about 150 Mm3/a have so far been developed.
The water requirements in the Namibian part of the basin are similar to the ones of South Africa in
the lower Orange River Basin. The domestic use of water is relatively small and there is currently
no significant industrial development. Additional water will be required in the future for the
development of the proposed Kudu gas field power station at Oranjemund. In order to increase
available water resources, Namibia maximizes the extent to which wastewater is recycled, or
reclaimed, and has developed desalinisation technology for brackish and seawater.
These
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processes yield approximately 10 Mm3/a, and while this is a relatively small amount of water, it
yields a significant impact at the household level.

Water Quality and Environmental Issues
Surface water quality in the upper Orange River is generally good except for the high sediment
load in the Caledon River and salinity problems in the Lower Riet (relating to high irrigation return
flows). The water quality in the lower Orange River has, however, been severely impacted upon by
extensive upstream developments, and salinity is a growing problem. It is possible that these
water quality problems originate in the Vaal River tributary, which is known to suffer poor water
quality as a result of urban and industrial outflows, and irrigation return flows. However, under
normal conditions, very little water from the Vaal ever reaches the Orange River, and it is only
under flood conditions that large volumes will enter the Orange. Potentially toxic cyanobacterial
bloom events are also occurring in the middle reaches of the Orange River. The water quality
issues in the catchment relate at a broad level to the catchment management. Aquatic weed
infestations occur along the Vaal River, indicating high nutrient loadings and reduced water quality
and ecological status of the river.
The economic utilisation of the Orange River’s water and land use patterns in the basin strongly
influence the environmental state of the river basin. In this context, four issues are of particular
significance, namely the problems of:

soil erosion and wetland losses in Lesotho,

the impact of industrial and municipal effluent in the Vaal River system,

agricultural pollution in the Vaal and Orange River, and

the environmental threats to the Orange River Estuary Ramsar site at the mouth.

Figure 6. Key Pressures on Water Quality and the Environment in the Orange River Basin
(DWAF)

Population and economic development
The population of the Orange River Basin has been estimated to be around 19 million people
(2002). The large industrial conurbation in the Gauteng Province of South Africa dominates the
population distribution in the basin, and the Vaal River catchment is home to 12 million people,
some 48% of South Africa’s population. The northern and western parts of the basin are more
sparsely populated and population growth rates are correspondingly lower. In the lower Orange
River basin, growth rates are estimated to be zero or negative. Unemployment is very high in
many parts of the basin, with much of Lesotho having a 40 to 50% unemployment rate. Even in
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the highly industrialised areas, such as Gauteng, the average rate of unemployment is 30%. The
high prevalence of HIV/AIDS amongst both rural and urban communities raises the possibility that
population numbers may decline in the future; the average rate of HIV/AIDS infection in South
Africa is 26.5%.
Minerals and water from the Orange River have been the key elements for economic development
in South Africa. Today, economic activity in the Orange basin is still dominated by industrial and
mining activity in the Gauteng Province of South Africa. The highly developed economy of this
province contributes close to 40% of the GDP of South Africa, mostly from mining, manufacturing
and services. Much of the dam construction in the basin is geared towards meeting the water
demands of Gauteng Province, and the substantial transfers into the Vaal Basin from Lesotho
(Lesotho Highlands Water Project) are critical for the stability and continued development of South
Africa’s economy, both for the supply of water and hydropower.
Agricultural activities in the South African portion of the basin are important in terms of the local
and national economy. Irrigation water from the Orange has made agriculture diverse and
productive, with commercial production of grain and fodder crops. Lower parts of the basin
concentrate on high value crops such as citrus, table grapes as well as pistachios and pecan nuts,
with livestock being kept in the drier areas.
In Lesotho, almost 50% of the population sustains their livelihoods from crop cultivation and
agriculture accounts for around half the country’s income. In addition to agriculture and animal
husbandry, ecotourism provides an additional, though modest, income earning opportunity. The
most significant benefit Lesotho derives from the Orange River water is from the transfer of water
into South Africa through the Lesotho Highlands Water Project (LHWP), earning the country
sufficient income to completely pay off its foreign debt, making it one of the few countries in Africa
with no foreign debt to service. With the realisation of further phases of the project, the amounts
of water delivered to South Africa will increase as will the sale of electricity generated in Lesotho
through the LHWP infrastructure. High dependence on external remittances and serious erosion
problems are two areas that the country hopes to address as revenues continue to flow in from the
sale of water from the Orange River.
In the Namibian part of the basin, extensive livestock farming, primarily of sheep and goats, is the
predominant economic activity, although there are some irrigation schemes along the banks of the
Orange River, such as the large Aussenkehr table grape farm, as well as some mining
developments. Domestic use of water in the Namibian parts of Orange River Basin is relatively
small and there is currently no significant industrial development. Diamond mining takes place in
the restricted area at the Atlantic Coast and two zinc mines are in operation. The Botswana part of
the basin is entirely covered by the Kalahari Desert and much of the area forms part of the
Botswana part of the Kaglagadi Transfrontier Park. Outside the Park there is extensive livestock
farming.

Poverty
Millions of people in the Orange basin live in poverty. This is the combined result of historical
legacy, human population pressure and a depleted resource base. Poverty reduction is a major
objective of both the national governments of the region, and the international donor community.
The poverty conditions in many parts of the basin are extreme. Households are constrained by a
lack of labour, either because of illness, or due to large portions of the household labour budget
being taken up by the collection of both water and fuelwood. In South Africa, the development of
12,000 ha of irrigation (4,000 ha each in the middle Orange, the lower Orange and the Fish River
areas), has been approved for poverty relief and the settlement of emerging farmers. This
development sums up the situation in the Orange basin where there is a conflict in terms of water
resource use, the maintenance of environmental integrity, and the need for economic
development.
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Another factor influencing poverty in the Orange basin is the fact that many people are simply
trying to extract too much from what are already, in some areas, poor soils. This can be further
illustrated by Figure 7, depicting the distribution of underweight children living in the Orange basin.

Figure 7. Distribution of underweight children in the Orange Basin
This figure highlights the fact that most attention in terms of poverty alleviation and improved
welfare would be best targetted at the area of the Northern Tributary of the upper Orange. This
also shows how poverty in Lesotho is likely to be worse than most of the other parts of the basin.

Current status of IWRM in the Orange basin.
In South Africa, water is managed in Water Management Areas (WMAs), with 19 catchment-based
WMAs as shown in Figure 8. Note: These issues are clearly important and they indicate the kind of
issues towards which new tools to be developed could be designed.

Figure 8. Water Management Areas in the South African section of the Orange Basin
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Each WMA will have a Catchment Management Agency, statutory bodies responsible for the
management of water resources, and co-ordination of the water related activities of water users
and other water management institutions in their areas. CMAs will develop catchment management
strategies that must not be in conflict with the National Water Resource Strategy (NWRS).
Meaningful local participation in water matters must also be facilitated within the management
process.
In Namibia, responsibility for managing water resources rests with Department of Water Affairs,
and the Ministry of Agriculture, Water and Rural development. In Botswana the planning and
development of water resources is the responsibility of the Department of Water Affairs at the
Ministry of Minerals, Energy and Water Affairs, and in Lesotho water management falls under the
control of the Ministry of Natural Resources. In all of these states however, other ministries do
have some influence over water, especially in terms of its use, for example, in the Lesotho
Highlands scheme.
The main aspects of water use that need to be taken into consideration in the achievement of
IWRM include:
• Verification of the level of existing water use, and the legality of that use
• Identification of future use scenarios, to enable the equitable, sustainable and efficient use of
water in the future
• Need to know existing level of water resources, based on best available data
• Need to develop scenarios for ecological water requirements
• Strategies for implementing the licensing (e.g. abstraction controls)
International aspects of IWRM
The national departments of each basin country will be expected to draft and implement strategies
regarding the sharing of the basin. In the Orange the most important international agreement is
the Lesotho Highlands Water Project (LHWP) which transfers water from Lesotho and the section of
the Orange River along the RSA / Namibia border, where water is abstracted by Namibian water
users. Two thirds of the total yield realized by the dams in Lesotho and the upper Orange WMA, is
transferred to the upper Vaal and Fish -Tsistsikamma Water Management Areas, and then released
to the lower Orange for use by RSA and Namibia.
The Lesotho government is currently considering schemes to supply local water requirements in the
country. But any decision here must be taken in the light of the basin as a whole and the impacts
downstream considered; close collaboration with other basin countries and an integrated outlook is
needed. The possibility of a combined water resource development policy is suggested by DWAF.
The current supply to Namibia is likely to be sufficient for the next few years. However, there is
some uncertainty about requirements beyond 2007; these need to be agreed and formalized within
the context of a basin-wide management scheme. Communication concerning issues of future
planning is to be done at the national level through the appropriate government department.

Uncertainties in IWRM
In South Africa, a DWAF-driven Orange River Replanning Study (ORRS) is addressing a wide
spectrum of social and environmental uncertainties. They include: the social impacts on, and
requirements of, communities from source to mouth; the needs of the estuary; management and
re-regulation options relating to acceptable flow regimes in the various river reaches; the
determination of in-stream flow requirements to cater for riparian vegetation, species diversity,
pools, refuge areas and the Augrabies falls; the maintenance of water quality; appropriate seasonal
flow patterns; and the management of black fly infestations caused by the artificially constant flow
conditions arising from power generation for the RSA's national grid. Although the dams are
capable of substantial releases, their ability to replicate floods for ecological purposes is still being
studied. Provision is also being made for effectively monitoring all of these aspects. It is clear that
there is a role for NeWater to address some of these issues, both through various types of
modelling, and the application of scenarios.
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Legal & Policy Frameworks for Water Resource Management
In each country there are, of course, differences in the way water has been incorporated into
institutional structures. In South Africa, the main part of the Orange basin, the links between
different planning authorities are laid out in an ‘integrated planning approach’. This is illustrated in
Figure 9.

Figure 9. Integrated planning approach at various levels of South African government

Water Resouce Management Agencies
South Africa
The country has been divided into 19 Water Management Areas (WMAs). The delegation of water
resource management from central government to catchment level will be achieved by establishing
Catchment Management Agencies (CMAs) at WMA level. Each CMA will progressively develop a
Catchment Management Strategy (CMS) for the protection, use, development, conservation,
management and control of water resources within its WMA. The Department's eventual aim is to
hand over certain water resource management functions to CMAs. Given the size of the river basins
in RSA, WMAs are identified at sub-basin level. In the Orange River Basin alone, five regional CMAs
should be created: Upper Vaal, Middle Vaal, Lower Vaal, Upper Orange, and Lower Orange. Full
implementation of the CMAs will likely take many years as the National Water Resources Strategy
will determine a framework for the delegation of water resources management responsibility to the
CMAs, and CMAs will then, as is suggested above, have to develop water resource management
approaches as deemed necessary. The Agricultural WCDM Strategy will be implemented through
the development of Water Management Plans by Water User Associations (WUAs) and other
irrigation water suppliers.
These Water Management Plans will be similar to the Water Services Development Plans currently
being developed by Municipalities. Irrigation water suppliers, such as Water User Associations
(WUAs) or former Irrigation Boards, are now required in terms of the law to submit Water
Management Plans to their CMA and/or the Department of Water Affairs and Forestry (DWAF).
Lesotho
Water comes under the control of the Ministry of Natural Resources, but since 1986 the Lesotho
Highlands Water Project Treaty was signed – establishing two autonomous statutory parastatal
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bodies. The Lesotho Highlands Development Authority (LHDA) is responsible for the management
of the dam construction and related issues within Lesotho itself while the Trans-Caledon Tunnel
Authority (TCTA) is responsible for the management of the complex set of delivery tunnels into
South Africa. In addition to these, a Joint Permanent Technical Commission (JPTC) was established,
consisting of delegates from both riparian states, with the responsibility of coordinating the two
parastatals, as well as to report back to their respective governments. This regime was further
strengthened in 1999 with the agreement of what became known as Protocol VI of the Lesotho
Highlands Water Project Treaty, which upgraded the JPTC into the Lesotho Highlands Water
Commission (LHWC). Other bodies in Lesotho involved in water management issues include the
Water and Sewerage Authority and the Ministry of Forestry and Land Reclamation.
Namibia
In Namibia, a number of institutions, ranging from dedicated Government departments and
parastatal institutions through municipalities and community-based Water Point Committees to
private organisations and individuals, are responsible for different aspects of water supply,
management and use. Finding and exploiting sufficient water to supply an increasing demand has
been the main focus of water management until the present decade. Only recently have concepts
such as Integrated Water Resource Management, Water Demand Management and Adaptive
Management been recognised and the ecological requirements, goods, services and processes of
natural water ecosystems been acknowledged.
The Constitution of the Republic of Namibia claims State ownership and responsibilities of the State
extend from identification of water sources, development of water sources, purification of water
and bulk distribution to distribution reticulation, quality control and assessment, conservation and
protection of the resource, and research and monitoring. Responsibility for bulk water supply rests
with the parastatal institution, NamWater, while responsibility for managing the water resource and
for rural water supply rests with the Department of Water Affairs, Ministry of Agriculture, Water
and Rural Development.
NamWater is implicitly subsidizing water consumption in the interim before full financial cost
recovery is achieved. Cost recovery is planned for the future but not on the basis of tariffs for
water. The movement towards Community Based Management (CBM) of water points will reduce
the extent to which the government funds rural water supply, and hence the subsidy. Water
demand management (WDM) uses a combination of economic, technological, legislative and
informational policies in order to affect the demand for water by consumers and the associated
pressures on primary water resources. The potential for WDM in Namibia is great, but problems
include high levels of unaccounted for water, low levels of maintenance, ineffectual tariff setting,
and non-payment of water bills.
In the mining and commercial sector there are good case examples of efficient water management.
Recycling of water is common in the mining sector given the often small percentage of costs that
water makes up. The current lack of knowledge within the local authorities on the subject of WDM,
and the subsequent lack of incentives given to water consumers to conserve water, leaves Namibia
with a great opportunity for improving the efficiency of water use.
Botswana
The Water Utilities Corporation (WUC) holds the monopoly of urban water supply. The WUC uses
step tariffs with increasing unit water prices. The overall water price is based on the long run
marginal costs. Urban water prices differ from area to area. Botswana has among the highest
water prices in Southern Africa and prices are perceived to increase rapidly. The responsibility for
rural water supply is shared by the Department of Water Affairs (DWA) and the District Councils.
DWA plans and installs the village water systems, but only runs the water supply of the large
villages, mostly district capitals. In the other villages, the District Councils run the water supply
systems. Rural water prices are primarily based on equity considerations. The price of water only
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reflects the operational costs, and is restricted to individual connections. Water from standpipes is
free for social reasons.

The Revised SADC Protocol on Shared Watercourses
The SADC Protocol on Shared Watercourse Systems (The Protocol) was developed over a long
period of discussions between SADC member States since 1991. The Protocol was adopted by the
Heads of State on 28 August 1995 in Johannesburg, South Africa and became an instrument of
international water law for the SADC in September 1998 after it had been ratified in terms of the
provisions of the SADC Treaty. It was however, subsequently revised to bring it more in line with
the Convention on the Non-navigational Uses of International Watercourses adopted by the United
Nations General Assembly in 1997. The Revised Protocol on Shared Watercourses was signed by
the Heads of State of the SADC member States on 7 August 2000 in Windhoek, Namibia, and
entered into force on 22 September 2003. The overall objective of the Revised Protocol is to foster
closer cooperation for judicious, sustainable and coordinated management, protection and
utilization of shared watercourses and to advance the SADC agenda of regional integration and
poverty alleviation. All four of the Orange River basin states voted in the General Assembly for the
United Nations Convention on the Non-navigational Uses of International Watercourses and the
ratification process is at various stages within the basin States. (Namibia and South Africa ratified
the Convention.)
Note: Considerably more information on this issue is available in the Orange Baseline Assessment
Report (Diederichs et al., 2005)

Orange basin stakeholders
Table 5. Who are the stakeholders in the Orange basin?
Potential stakeholders in the Orange basin

Lesotho
NeWater Partner
Land use mgrs in catchments
Conservation agencies
University of Lesotho
Maluti Drakensberg Transfrontier Project - Lesotho section
Rural communities, traditional communities
Ag water users, irrigation mgrs/ irrigation committees and farmers/farmers unions,
Bulk water users, including electricity supplier, water utilities and water suppliers
Hydroelectric power suppliers
Water consumer fora, NGOs, Civic orgs
LHDA
Lesotho govt depts - DWA, Social, Land etc
Incentive generators, ie decision makers about rates and govt (treasury, finance, local
and national),
Technology suppliers, (demand mgt technologies), info data suppliers, health and other
ministries.
Orange Senqu commission
Agricultural Research Division
Lesotho Ministry of Natural Resources
Lesotho Department of Water Affairs
Rural Water Supply
Environment Affairs (no names given)
Dept of Agric, Director of Planning and Policy
Conservation, Forestry and Land-use planning
Ministry of Local Govt
Development Planning
South Africa
Land use mgrs in catchments, Dept of Agriculture/Agricultural Research Council
Conservation agencies, provincial and national
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Land Care Project
Rural communities, traditional communities
DWAF Pretoria
DWAF Bloem
WRC
Northern Cape Dept of Tourism, Environment and Conservation
Catchment management authorities (Regional office - Bloemfontein)
Agricultural water users, Water User Association (or old irrigation board/committee) and
farmers/farmers unions,
Bulk water users - Bloem Water?
University of Free State - Centre for Aquatic Environment
Rand Water
Water consumer fora, Catchment Fora etc
NGOs, Civic orgs
Incentive generators, ie decision makers about rates and govt (treasury, finance, local
and national),
Technology suppliers, Rand Water, (demand mgt technologies), , info data suppliers,
DWAF, Stats South Africa, health and other ministries. Water Research Commission.
Editors of Millennium Ecosystem Report (on the Gariep Catchment)
Orange Senqu commission
SADC Water Division - Botswana
Cd also apply to Namibia and Botswana.
International Water Management Institute
EU Commission in SA
CSIR Environmentek catchment management
Namibia
Department of Agriculture and Rural Development
Department of Water Affairs (MAWRD)
Desert Research Foundation of Namibia (DRFN)
Directorate of Resource Management
Directorate of Rural Water Supply (DRWS)
Earthlife Africa, Namibia Branch
Industry, commerce, mining
Local authorities, municipalities, village and town councils
Ministry of Agriculture, Water and Forestry (MAWF)
Ministry of Environment and Tourism (MET)
Namibia National Farmers Union (NNFU)
Namibia Nature Foundation (NNF)
Namibia Water Corporation (NamWater)
Nampower
Polytechnic of Namibia, School of natural resources and tourism
University of Namibia
Water and Environmental Resources in Regional Development (WERRD)
Water and Rural Development
Water Association of Namibia
Water Network (WaterNet)
Water Point Committees (WPCs) – community based management
Water Resources Management Review (NWRMR)
Water Supply and Sanitation coordinating Committees (WASCO)
Botswana
Agriculture, mining, industry
Central Government
Department of Environmental Affairs (DEA)
Department of Geological Survey (DGS)
Department of Water Affairs (DWA)
District Councils
European Union (EU)
The Ministry of Local Government, Lands and Housing (MLGLH)
The Ministry of Mineral Resources and Water Affairs (MMRWA)
University of Botswana
Water Utilities Corporation (WUC)
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Much research in the Orange basin is being carried out by many different organisations. It is
possible that some of these are overlapping and not functioning optimally to deliver useful research
outputs to the community. It is very important that NeWater is seen to be efficient and effective;
otherwise it is unlikely that stakeholders will lend their support. With so many projects being
undertaken, it is vital that the NeWater project ensures that it is not wasting people’s time and
taxpayer’s money, by repeating what has already been done. For a list of the major research being
carried out in the basin, please see Annex 1.
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1.1
First Characterization of
Regimes in the NeWater Basins

Water

Management

Introduction
The first overview for the characterization of the current water management regimes and its
degree of being adaptive in each of the NeWater Basins and to locate a regime along the different
dimensions important in the transition towards more adaptive water management regimes, should
be acquired via a questionnaire.
Based on the analysis, research priorities will be identified for analysing transition processes under
the umbrella of WPs 1.1. and 1.7. The work with the questionnaire will proceed in cooperation
between WPs 1.1 & 1.7 and the different NeWater basins.

Questionnaire
Answers to the following questionnaire have been worked out on the basis of the INR team
experience in the Orange basin, both as a result of the NeWater consultation process, and prior
knowledge from previous work.
Table(s) 6. Characterization of Regimes
A. Management approach and strategies
A.1. General Issues
Question

Answer

What are the major objectives for
river basin management regarding
water allocation, water quality, flood
protection? (possible answers could
be maximize economic benefits,
guarantee household water supply at
any price, security first etc)?

Water is a scarce resource in the Orange basin as a
whole. Management is all about equitable distribution
and maximising the benefits from the resource. A major
thrust in this is to move a large percentage of flow within
the same catchment but to one particular area within it,
near the upper end of the catchment i.e. Johannesburg.

To which extent is the current
management paradigm
characterized by a belief in
prediction and control?

There is a strong belief in being able to control water in
the catchment. Prediction is a new science in the
Orange, but one that is being taken more seriously.

What are the current strategies for
risk management?

Lesotho - Trying to minimise risk by planning.

What it the attitude towards – risk
averse, risk seeking?

SA - Strong emphasis on risk management, from dam
safety to protection of environment to assurance of water
supply. Risk seeking. Buffering is a major issue.
Botswana Namibia - Namibia starting to do the same thing re river
flows as SA
Alignment is a problem between countries. SA will
resourced technically but other countries are behind and
do not have the systems analysis skills that are used by
DWAF in SA.

If and how are uncertainties (e.g.
about effectiveness of measures,
future developments of water
demand) addressed and included in
strategic and operational
management?

SA moving into area of scenario planning rather than
planning for specifics. The driver for this is that decisions
have to be taken long in advance of their being easily
determined.

To which extent does water
management rely on hard versus

SA - these aspects are well integrated and cannot be
separated e.g. if talk about water shortage need to relate

Lesotho also considering scenarios but at a less technical
level.
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soft approaches (technology versus
to economics.
“societal” measures such as pricing
Lesotho - more of a top-down approach.
or awareness rising)?
What are performance criteria for
success or failure for water
management?

SA - Number of people with access to water where there
is a system in place. Also assurance of supply criteria.
Other performance criteria relate to quality and quantity
plus environmental integrity.

What are the consequences for
success or failure?

Because this is a water stressed region, the
consequences are literally life and death. In SA, the
consequences of failing to meet success criteria are
variable, in some cases these are strictly applied while in
others there is little support - often influenced by senior
management beliefs of what is important (e.g.
environmental issues often overlooked despite
regulations in place)

A.2 Planning approach
Question

Answer

Does water management rely on
integrated management plans at
basin scale?

The basin has in place the Orange/Senqu Commission
involving all four riparian countries - ORASECOM. This is
a uniquely successful multinational body that gives all
partners equal status despite their very unequal share
and contribution to water resources.

Despite the above, ORASECOM currently only
superficially plays a role in water developments and has
not reached full effectiveness. It is clear that DWAF in
SA continues to work despite what goes on in
ORASECOM.
In SA - at this stage most management plans are at subbasin level but they have just included models to model
the entire basin. E.g. commonly model the upper Vaal
system very successfully and the lower Vaal as a
separate system so that they stand alone. Now have
ability to run as an integrated system. The plan is to
continue to operate as separate entities but will integrate
where appropriate e.g. try to limit the outflow from Vaal
due to water quality issues - so have to juggle the Vaal
and the Orange flows.
Are stakeholder groups included in
the development and
implementation of the management
plans?

Not at basin level.
SA - the major organisations involved in water
management e.g. Rand Water, Eskom, other water
boards are involved but not municipalities or civil society.
Lesotho - involvement of stakeholder groups is less
effective and more controversial with perceptions of a
top-down approach.

Is scenario planning used in
developing and/or revising
management plans – are a diversity
of solutions compared for different
possible future developments?

Due to the major uncertainties, this has become a
dominant approach. SA strongly into this by carrying out
annual modelling runs of where to in the next years.
Namibia starting to be drawn into these annual runs.
Namibia use same techniques as SA and have software
available but may or may not use it. Their water
resource systems are also less complex so accurate
scenario planning not so vital.
Lesotho - yes use high and low growth scenarios. They
are dominated by water service scenarios and give little
attention to environmental scenarios.
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Is any revision of management
plans foreseen? If yes how often?

SA - Every year do an annual operating run for the next
12 moths. This annual run is also extrapolated to give
the picture for the next 5 years. This is all based on
probability.

What type of measures prevail in
management practice (e.g.
voluntary agreements, legal
regulations, economic incentives).

SA - the main management tools applied by National
Government are price and restriction. Water
conservation and demand management are difficult to
manage from DWAF and are left up to local authorities.
There are several voluntary agreements in place though
with the cross-sectoral River Health Programme a good
example.

To which extent are emerging
problems such as climate change
and possible shifts in extreme
weather events are taken into
consideration?

This has not been comprehensively studies but there is
an emerging trend to do so. Currently trying to get a
handle on what the effects would be. Much of the
interpretation is linked to looking at the issues via
scenarios. There is a major opportunity for research
here.

Would you describe the water
management practitioners as
conservative or innovative?

SA - In many respects very innovative but with a
tendency to be conservative once implementation is
approached.
Lesotho - more conservative and dominated by issues of
water supply.

A.3 Degree of fragmentation
Question

Answer

To
which
extent
are
the
management of water quantity in
terms of allocation of a scarce
resource to different users and
quality
aspects
and
flood
protections integrated in the current
management regime?

Models are available to include both quantity and quality
but these are not often used. It is also considered that
quality is a more difficult issue to address. In the Vaal
catchment they are trying to address the global picture.
E.g. by blending water qualities and quantities. Flood
protection is probably treated differently as flooding
works on a different set of paradigms.

Is there any successful formal or
informal cooperation between water
management and agriculture?

SA - Agriculture are very much involved - currently they
get cheaper water but with lower assurance. Organised
agriculture gets involved with the annual modelling etc.
They do not drive the process but internally they
manipulate things to suite themselves e.g. by securing a
low catchment levy for agriculture.

Is there any successful formal or
informal cooperation between water
management
and
regional
planning?

SA - there is very successful cooperation.
Lesotho - there are clearly issues here, as water security
and industrial development do not seem well aligned.
There is some collaboration with Health (sanitation) and
local government (again directed to service provision).

A.4 Technological infrastructure – size, life-time, costs.
Question

Answer

Have more recently big investments
been
made
in
large-scale
infrastructure (reservoir, dams)? If
yes please specify?

Lesotho Highlands Scheme - two dams and multiple
tunnels - the largest intercountry water transfer scheme
in the world.

Is there any sign for a “paradigm
shift”
that
people
take
into
consideration more small scale
infrastructure
and
integrated
planning?

There is great scepticism of alternatives to bulk storage
in reservoirs. This is due to the erratic flows in the
system, as a result of which there needs to be sufficient
buffering capacity for several years. Farm dams are
modelled already but at a global scale i.e. not
individually.
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B. Governance Structure
B.1 General Issues
Question

Answer

What are the most relevant national
water legislation and regulations.

SA - National Water Act 1998, Water Service Act 1997,
National Environmental Management Act, Conservation of
Agricultural Resources Act, National Water Resources
Strategy (gives direction to regulations.).
Lesotho - Environment Act 2001, Water Resources Act
1978 and Water Resources Management Policy 1999.
Currently working on Water Sector Reform project.

Namibia - Namibian Water Resources
Review initiated in 1997, New Water Act….

Management

Botswana - Water Act 1968, Botswana National Master
Plan 1992,
What
government
actors
are
responsible for which issues (quality
and
quantity,
surface
water/groundwater)
in
water
management?

SA - Department of Water Affairs and Forestry (DWAF) all water resource and supply matters.
Lesotho - Lesotho Highlands Development Authority,
Water and Sanitation Authority, Lesotho Lowlands Water
Supply Scheme Unit, Department of Water Affairs, Water
& Sewerage Authority, Department of Rural Water
Supply, Office of the Commissioner of Water.
Namibia Botswana -

Characterize
briefly
the
main
governmental actors/authorities by:
their interest, goals, strategies,
technical capability and/or power.

SA - DWAF is a very capable government department
although struggling under bureaucracy. There is a wide
range of efficiencies from the highly
skilled to the
incompetent. They are inclined to be very passionate
about their work. Large and powerful although when it
comes to court proceedings, at times toothless.
Lesotho Namibia Botswana -

If changes in the institutional make
up of water management and the
prevailing
water
management
strategy have occurred, which
factors explain them (is this always
a matter of extreme weather
events, or are there other drivers as
well) and what factors seem to
inhibit these changes (i.e. training
of water managers)?
Are the changes necessarily slow
and reactive or are they sometimes
quick and anticipating?

SA - there were major changes in the legal and
institutional make up after the 1994 break from
apartheid and the new democratic government. This was
a political imperative, to distance themselves as far from
the old regime as possible. This created a unique and
exciting potential as there was a completely “clean slate”
for new legislation. Unfortunately the “old guard” staff
members, often highly skilled, were sometimes also part
of the disposal.
The introduction of Catchment Management Agencies legalized in 1998 - has become a tedious affair with very
slow progress.
Essentially there is a reluctance to
relinquish power and control.

B.2 Stakeholder/citizen participation
Question
What

are

Answer
the

most

relevant

SA - water institutions such as Rand Water, Bloem
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stakeholder groups (organized and Water, Eskom (electricity supply), but then other interest
unorganized water users, citizens, groups such as Free State University etc. Also important
etc.) and how are they organized?
are conservation authorities such as Free State Natural
Conservation. Civil society organizations such as WESSA
(Wildlife and Environment Society) are very powerful.
Local Government is playing an increasing role - is
mandated to supply water.
Has water management been a
main concern for the political
system and general population or
not?
Is much attention paid to water
issues in the media?

SA - water was always a “Cinderella” Ministry but since
1994 has become very influential as it was seen as a vital
necessity to reverse poverty and deprivation of the poor
especially rural people. Marketing of the scarcity and
water pollution has been excellent, so that there is a high
awareness of water issues in the public.

B.3 Information management and sharing
Question

Answer

Which parties collect/produce, and
which
parties
interpret/analyse
what kind of information?

SA - DWAF collect and interpret data. There is a great
deal of assistance in collection by the likes of Rand
Water, CSIR etc. There is also a lot of interpretation and
advice given by research organisations funded by the
Water Research Commission. The latter organisation
produce an outstanding product which is freely available
to the public.

Is there any joint/participative
information production (experts/
public)?

There is an excellent public web site devoted to the Vaal
catchment.
How is this information used in
decision-making? (Is it used?)

SA -There is an ongoing incorporation of new information
in what is a dynamically developing field.

What is the role of the scientific
community and expert advice in the
process of water management?

SA - Generally there is a prominent role for scientists in
the water sector. Government has lost most of its skill
and now relies heavily on bringing in expertise.
Government does not always take the scientific advice
though.

Do specifically designed monitoring
programmes exist with the goal to
revise
management
strategies
(monitoring present at all, for
control and/or for change in
strategies)?

SA - there is a great deal of water resource monitoring
taking place, both by the likes of Rand Water and DWAF.
Lesotho - considerable monitoring takes place particularly
around the Highlands project. Much of the monitoring is
carried out by Rand Water.

Analysis of current regime based on information from questionnaire:
The description of categories can be extended if needed and/or new categories can be added. For
each category, the corresponding characterization should be chosen by marking the corresponding
boxes prevailing, integrated adaptive or between. Verbal explanations for the choice can be added.
Dimension

Governance

Sectoral

Prevailing
Regime

Prevailing

Between

Integrated,
Adaptive

Integrated,
Adaptive
Regime

Centralized,
hierarchical,
narrow
stakeholder
participation

x

Polycentric,
horizontal,
broad
stakeholder
participation

Sectors

x

Cross-sectoral
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Integration

separately
analysed
resulting
in
policy conflicts
and emergent
chronic
problems

Scale of
Analysis and
Operation

Transboundary
problems
emerge when
river
subbasins are the
exclusive scale
of analysis and
management

Information
Management

Understanding
fragmented by
gaps and lack
of integration
of information
sources
that
are proprietary

Infrastructure

Massive,
centralized
infrastructure,
single sources
of
design,
power delivery

Finances and
Risk

Financial
resources
concentrated
in
structural
protection
(sunk costs)

analysis
identifies
emergent
problems
and
integrates
policy
implementation

x

x

Transboundary
issues
addressed
by
multiple scales
of analysis and
management

Comprehensive
understanding
achieved
by
open,
shared
information
sources that fill
gaps
and
facilitate
integration
Appropriate
scale,
decentralized,
diverse sources
of
design,
power delivery

x

x

Financial
resources
diversified
using a broad
set of private
and
public
financial
instruments
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1.2 Spatial scales / Geographical focus
It is important to recognise that a basin the size of the Orange must be addressed in many
different ways. For certain issues, the whole basin will be the focus of the work. This would include
climate and hydrological modelling, dealing with transboundary issues etc. For institutional issues,
work on poverty and gender, and communication with the public, the focus will need to be more on
the community, municipal or water management authority level. It has been suggested that the
area of the Celedon tributary would be a good area for such study as one side of the river is in
South Africa, while the other is in Lesotho, which would make it very suitable for comparative
study. Pollution research, buffering capacity and ecological issues would all have to determine their
own particular scale of research. It is anticipated however, that in terms of the research focus of
the NeWater project, we will tend to concentrate much more on the upper and middle Orange, in
Lesotho and South Africa, rather than concentrating too much of our resources on Namibia and
Botswana, which in terms of the Orange basin, are more minor partners in the basin.
Representatives from DWAF pointed out that getting buy in from DWAF would be important, also
important to consult with ORASCOM (currently developing basin authority). Mr. Lesoma, the Water
commissioner for Lesotho pointed out that the 1999 Lesotho Water Resources Policy was not in
harmony with the ORASACOM, therefore they are currently reviewing the policy. There is a
possibility that the project could contribute to their policy development, and that they are currently
employing a consultant to assist. If work were to be done to address this, the focus would be
national, on Lesotho for that task.

1.3 Current use of tools for IWRM
The tools currently in use in the Orange basin are outlined below.

Modelling
Modelling is often used the basis of assessment of change or risk, or even the status quo where
limited data is available. In the Orange River basin, there have been a wide range of modelling
techniques employed to provide information and scenarios to guide water resource management.
Climate modelling, surface and ground water flow modelling, flood and drought modelling to name
but a few. The following section details some of the techniques / projects documented that have
used modelling specifically for water resource management in the Orange basin.
Flood Modelling
The impacts of flooding on the lower Orange River have been modelled using GIS techniques.
Direct flood damage refers to damage to items which have been in direct contact with flood-waters.
The method of determining direct damage will differ, depending on the items that have been
damaged. In the current research area, damage on irrigation land has been classified as either
harvest, crop or soil damage. Damage to buildings is also calculated. Loss functions have been
developed for different land uses that are susceptible to damage. Enterprise budgets for different
crops have been compiled. The gross income and allocated pre-harvest and harvesting cost,
obtained from the enterprise budgets, are important economic data required for loss functions.
Besides an economic database, topographic, hydrological and hydraulic databases have been
developed. The topographic database consists of one meter contours, spot heights, land-use
patterns, location and height of levees and buildings, each of which is stored in a separate
coverage. The hydraulic database comprises information such as cross-sections through the river
and flood stages for different probabilities of occurrence and frequencies, which are also stored in
separate coverages.
After verifying the model, i.e. checking the model for programming errors and determining that the
model had indeed estimated flood damage correctly, several iterations were done with the flood
damage simulation model. Amongst others, the following iterations were carried out:
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The determination of total and mean annual direct flood damage for the research area for
floods occurring at different times of the year, for two situations, namely with and without levees.

The determination of the composition of mean annual direct flood damage for the research
area for floods occurring at different times of the year.
In addition, the input-output technique is used for estimating the secondary effects of floods,
information which is important to public authorities. The input-output model is a mathematical
representation of an economic system that provides a review of the transactions (sales and
purchases) between the different sectors or industries within an economic system.
Water Resource Yield Modelling (WRYM)
In 1983 a major water resources evaluation of the Vaal River System was undertaken by the
Department of Water Affairs and Forestry (DWAF). In view of the numerous demand centres and
complexity of the inter-basin transfers, DWAF identified the need for a systematic and pragmatic
approach to the management of the water resources that was not available within South Africa.
After considering many water resource models from various parts of the world it was concluded
that the most appropriate route to follow was the adoption of the Canadian Acres Reservoir
Simulation Program (ARSP), which was the property of ACRES International. The ARSP was
considered to be the best model of its type available and a suitable starting point for the
development of a new South African model. The solver used in the ARSP Model was a hybrid
version of the “Out-of-Kilter” solver and remains proprietary software owned by ACRES.
The original ARSP model was not completely suitable for use in South Africa due to the complexity
of the water resource networks in the country and the extreme climatic conditions that
necessitated the use of stochastically generated streamflow sequences to derive realistic system
yields and their associated reliabilities. It was selected by the DWAF, however, due to the fact that
it had a very flexible structure which lent itself to further upgrading and modification. The most
important aspect of the model was the ability to define a water resource network and the
associated operating rules through a set of basic data files.
A simplified version of the WRYM is now available as a Windows package (SAWRAM) in which the
user is unaware of any Fortran based code since all interaction between the user and the model
takes place through a Delphi interface.
Water Resource Planning Model (WRPM)
Having developed the WRYM, it became clear that there was a need for a model that can be used
to assist with decisions concerning future development options. The WRYM had limited capabilities
with regards to future development options and was used to analyse a static system configuration
with static system demands and operating rules. To overcome these limitations, a more
sophisticated version of the WRYM was developed which could handle changing system
configuration with time, changing water demands, changing operating rules as well as modelling
certain water quality variables (TDS, Sulphate etc). This new model is currently used together with
the yield model on which it is based since both models have their place in the overall water
resource management of the country’s water resources.
The water resources planning model (WRPM) is used extensively to analyse and schedule new
augmentation schemes as well as to carry out short-term operating analyses that are undertaken
annually for most major systems in the country. Through the use of the short-term operating
analyses, the water resource managers can detect potential water supply problems at an early
stage and appropriate action can be taken to ensure that the water consumers do not experience
severe restrictions. In effect, the water resource managers use the models to detect the presence
of a drought event and take action in the form of limited water restrictions early on in the drought
cycle as opposed to running the system at or near full capacity until the situation becomes so grave
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that major water restrictions are implemented which in turn damage the economy. Since the
models were first introduced in 1985, there have been very few cases where serious water
restrictions have been implemented in South Africa, which bears testament to the success and
value of the models and associated analysis techniques.
Irrigation Water Modelling
Water management, mainly in respect of irrigation practice, is one of the most critical determinants
of economically efficient crop production, particularly in a seasonally dry country like South Africa.
It is for this reason that the development of an integrated computerised information system for the
management of irrigation water – at field, farm and irrigation scheme level – has been undertaken
under the leadership of South Africa’s Water Research Commission (WRC).
The three computer models which were integrated into a workable irrigation-orientated Geographic
Information System (GIS) are the SWB, RiskMan and WAS models. The purpose and functions of
each model are briefly as follows:
Soil Water Balance is a real-time irrigation scheduling computer model and was developed as an
irrigation-scheduling tool to help crop producers to save water, energy and fertiliser. It simulates
the crop growth and soil water balance on field scale for the purpose of providing recommendations
on irrigation timing and amounts. For research purposes at this stage, it can also calculate the salt
balance. When used as an irrigation-scheduling tool, weather and irrigation data need to be
entered into the model on a daily basis. SWB can also be used for scenario modelling and as a
planning tool. SWB can be run in three modes:

Irrigation mode – the basic mode – for real-time use by farmers whose field and soil
input data have previously been set up by irrigation consultants;

Consultant mode, for use by consultants and by farmers able to run SWB independently;

Research mode – the most complex mode – which is not recommended for consultants
and farmers.
The extent of SWB’s applications is illustrated by the fact that, among other capabilities, it takes
into account no fewer than 11 layers in its soil profiling function, and that when applied to
hedgerow-type crops it calculates
canopy radiation interception, potential evaporation and
transpiration and the limitation on supply of water to the soil surface or plant root system.
Mechanistic models such as SWB have to date been largely out of reach of irrigators in the past
due to the specialist knowledge required to run them. The high management cost has been
drastically reduced by packaging SWB in an extremely user-friendly format which eliminates the
need for detailed understanding of the intricacies of the soil-plant-atmosphere continuum. The
main benefit of the SWB model lies in the accuracy that it makes possible in estimating crop water
requirements.
The function of the RiskMan computer model is to enable or to assist farmers on irrigation schemes
in their farm planning at enterprise or whole-farm level – assessing the various factors present in
order make decisions with the best economic effect. It weighs up alternative actions in order to
reduce exposure to unfavourable financial outcomes, and it provides reliable and relevant
information on which decisions can be based. It supports, but does not replace, the decision-maker
in risk management. Amongst the factors that it takes into account are production, price, irrigation
quantities, interest rate variability and hail damage – and even the user’s attitude toward risk,
namely risk-seeking, risk-neutral or risk-averse.
Isotope Data for Groundwater Management
Isotope data provide a unique tool for water managers to determine the availability and
vulnerability of groundwater systems over the long-term, so that reliable supplies can be developed
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not just for next year, but for the next generation, which will be called on to pay for today’s
investments.
In March 1998, Government representatives and scientists from seven African countries met with
International Atomic Energy Agency staff in Johannesburg, South Africa to explore how isotope
hydrology could help them improve their groundwater resources managing practise. Over the next
three years, a wide range of techniques were used to define the potential of regionally important
aquifers, assess the vulnerability of their groundwater resources to pollution, and address other
issues facing their national water authorities.
Isotope data complement standard chemical and physical data on groundwater systems, tracing
the origin and movement of water and solutes. Isotopes help build a deeper understanding of how
groundwater has behaved in the past and help predict what may happen in years to come; a clear
benefit to water resource managers and planners.

Vulnerability Assessment
A number of studies involving vulnerability assessment have been undertaken in the Orange River
basin states.
Many of these have been focused around climate change with associated
vulnerabilities in the water sector. Similar to the vulnerability assessments have been a number of
risk assessments undertaken for the water sector in Southern Africa. GIS tools, social surveys,
mapping and modelling, as well as statistical analysis of baseline data have most commonly been
used to assess vulnerability and risk.

Economic and other Tools
The following tools were identified as playing an existing or future role in water resources
management in South Africa:

Water Trading
A market for unused “outer land” water rights has emerged along the Lower Orange River (1994).
A discriminant analysis showed that water rights were transferred to farmers with the highest
return per unit of water applied - producing table grapes - and with high-potential arable “outer
land” without water rights. The institutional arrangements facilitating market development were
well defined, reliable, enforceable water rights, that were transferable between irrigable properties,
a large number of willing sellers, and an administrative function performed by DWAF defining a
transparent transfer process, supervising and recording transactions.
Farmers generally use all their water rights in their farm operations, and may be unwilling to sell
water rights for land they have developed as this involves sacrificing capital investment in this
land. Farmers pay only for the portion of water they extract in terms of their water rights, but lose
income from potential water rentals or sales to industry.
“Outer land” is land adjacent to but inland from the canal, coupled to a river water right. Water
transactions were driven by the desire of large-scale table grape producers, with large holdings of
arable “outer land” without water rights, to expand their operations. The sale price (1996 value) for
“outer land” water rights ranged from R800 to R5 000/15 000 m3·ha, with an average price of R3
378.89/15 000 m3·ha. The overwhelming majority of water rights sold for R3 000/15 000 m3 or
R3 500/15 000 m3. The variation in price may be the result of market information imperfection for
the R5 000 transfer, while the R800 transfer may have been the result of a family transfer.
An examination of land prices has revealed that undeveloped arable land coupled to a water right
within the study area generally sells for R6 000 to R10 000/ha, while dry land suitable for irrigation
and for which a farmer could obtain a water right generally sells for R1 000 to R2 000/ha. This
information confirms that the trading value of “outer land” water rights is approximately R4 000/ha
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(R6 000 - R2 000). If the mid-value of undeveloped arable land with a water right is considered to
be R8 000, and the mid-value of irrigable dryland is considered to be R1 500, then it can be seen
that the sum of the value of irrigable dryland and the value of a water right (R1 500 + R3 400 =
R4 900) is considerably lower than the value of the undeveloped arable land with a water right.
From this it can be deduced that higher security and value is attached to land with a water right.

Water Pricing
South Africa has developed a water pricing strategy to ensure at least partial recovery of costs
associated with water resource management and infrastructure development. It also encourages
water conservation by levying charges for different types of water use. To ensure equitable access
for basic needs, it provides a basic amount for all households at a very low charge.
River Integrity Assessment
Rivers that are largely natural are the first choice for meeting biodiversity targets. If the targets
cannot be met in rivers with a high ecological integrity, then rivers with a moderate integrity (i.e.
those with relatively inexpensive rehabilitation costs) would be the next best option. This requires a
spatial depiction of the integrity of riverine ecosystems.

Table 7. Attributes that can be used to Assess River Integrity (Nel et al 2004)

The national Water Situation Assessment Model is used to determine ecological status categories
(PESC) to depict river integrity in South Africa. This is the best estimate of river integrity available
for the entire country. Attributes are evaluated for mainstem rivers in quaternary catchments to
obtain an estimate of instream and riparian habitat integrity. The PESC categories are such that A
is considered natural and F critically modified.

Table 8. PESC Categories of River Integrity (Nel et al 2004)
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Resource Directed Measures (RDM)
The South African National Water Act of 1998 places an emphasis on the protection of water
resources for their sustainable utilisation. This is reflected in the subsequent development of
Resource Directed Measures (RDM), which consists of three important aspects, namely:
classification; the reserve; and resource quality objectives.
As a core concept of the RDM, the Reserve covers both Basic Human Needs (BHN) and Ecological
Reserve (ER). Determination of the Reserve for aquatic ecosystems entails investigation of the
relationship of major interactive components of the hydrologic cycle, namely groundwater and
surface water bodies including rivers, lakes and estuaries. Depending upon the current stress on
the resource in question, the Reserve determination required may be a rapid or intermediate
estimate, or a comprehensive evaluation.
This range of tools indicates that much has been achieved so far in the development of different
approaches to dealing with water management in parts of the Orange basin. There is no doubt that
South Africa is well ahead of its basin partners in institutionalising water management actions
through legislation. It is still true however, that while some of these tools have the potential for
application to the whole Orange basin, there is very little progress to date in achieving this
challenging goal.
IWRM tools currently in use are shown in Table 9 over.
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Table 9. Tools currently in use in the Orange Basin
Relevance for NeWater

X
X

Comments

Climate modelling incl
Flood modelling
Also risk assessment

Occurring in the lower
Orange basin
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1.4
Baseline Rapid Assessment of Vulnerability for
Adaptation (BRAVA)
Chapter 1.4 is devoted to identifying threats and stresses that will help to identify research and
action needs for a case study (summarised in chapter 1.6). The vulnerability assessment approach
proposed under this section has been called the BRAVA explained in more detail in Annex 2.
The BRAVA chapter is divided in three parts:


Introduction and expected outcomes of BRAVA (1.4.1)



Guidance on the processing of BRAVA (1.4.2)



Exemplary tables that can be used for the processing of BRAVA (1.4.3)

Introduction to BRAVA (for more details see Annex 5)
The baseline rapid assessment of vulnerability for Adaptation (BRAVA) is designed to identify who
is exposed to which threats and stresses. It is not confined to climate change or climatic hazards.
In many cases, the threat of pollution events, regulation and financial constraints are more
pressing than coping with droughts or floods.
A matrix of the sensitivity of exposure units to hazards will help the case study team structure
further assessment activities. The issues given high priority in 1.6 (below) should include an
indication of their relevance to the most vulnerable groups. For example, in semi-arid basins,
groundwater use by larger landowners may be competing with water availability for smaller
farmers. A high priority research issue might be related to the allocation of water between these
two groups, along with ways to improve governance of groundwater use. However, the link
between climate change and increased flood hazard may be identified as high-priority threats. The
case study team might want to focus on the differential impact of floods (for example, households
with or without insurance, home owners vs renters) and the balance between ecological uses of the
flood plain and flood mitigation (two different exposure units).
The output from BRAVA includes:


Identification of the different exposure units. The exposure units, or the elements of the
‘water management system’, are the basis for subsequent analysis.



A list of major threats.



An impact matrix with subjective score relating the exposure units to the major threats.



A concise summary of current vulnerability. Mostly in qualitative terms, the answers to the
key questions will help define priorities for further assessment.



A subjective profile of vulnerability along common dimensions for use in comparing the
case studies (and to help identify priorities for further work)



A checklist of initial plans for more formal assessment of indicators and future vulnerability.
These will be further explored in the General Assembly and throughout the NeWater
project.

Results of the consultation process on vulnerability, threats and
uncertainties
Lesotho workshop, including application of the BRAVA process
In this workshop, issues were first identified in general discussion, and then the group was divided
into sub-groups to discuss each of these in more detail. The outputs from this process are shown
in the following tables:
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1 - INEQUITABLE ACCESS TO WATER
Table 10.1. Inventory of historical and present threats
Basin:

Location:

Historical risk
Population
growth
Urbanisation

Year/month

Water system effects

Significance

1970 – 1990s

Insufficient
infrastructure
bundering

Very significant

-

HIV AIDS

over

1987

Inaccessible
points

to

1933

Dry rivers and drought

Very nationwide

1982-1985

Sever drought

Very significant

El Niño

1999 – 2000

Exstream
rainfall

Al Niña

2001 – 2002

Damaged
infrastructure

Abnormal
rainfall

2004

Abnormal rainfall (roads
damaged)

Significant

Cultural
risk
(gender based)

Always there

Lack of access to water

significant

heat

water

low

Very significant

water

Very significant

ADDITIONAL NOTES:
Because of excess water (floods) the pipes (pumps) were damaged and water could not be
abstracted. People did not receive the water they needed, even thought there was abundant water
(poor water management).
Population growth – due to urbanization due to factories and people coming to lowlands WASA’s
water systems have not coped well with supplying enough water.
HIV Sick people are not able to reach water point because the systems are far and inaccessible;
illness is worsened.

Table 10.2. Frequency and trends in threats
Basin:

Location:

Threat

Likelihood

Trend
in
likelihood

Trend
in
magnitude

Trend
in
location

Population
growth

Still likely

Increase

High

Urban
and
peri-urban
areas

Population
growth

Less

Decrease

HIV AIDS

Highly likely

Increase

High

nationwide

Gender

Highly likely

Increase

High

nationwide

Other
trends

Rural
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Table 10.3. Impacts of threats
Basin:

Location:
Impacts

Historical
risk

Lives lost

Population
affected

Gender, age,
social
vulnerability

Economic
impacts

Environmental
effects

Red dust

High
percentage
of
population

Nationwide

Young and old

Economic
reduction;
reduced
agricultural
exports
to
SA

Severe
erosion

El Niño

none

Nationwide

Whole
population

Negative
decrease in
agricultural
products

Severe
water
table
dropped;
wetlands
and
bags dried up

Al Niña

none

Nationwide

Whole
population

Constrained

Soil
erosion,
floods;
damage
infrastructure e.g.
clogged drainage
systems

HIV

5 – 10%

0 – 35 yrs

Young
poor

agricultural
production

and

Significant
productive
age
group
does
not
participate in
economic
activities

soil

Negative cannot
mitigate
any
environment
effects
due
to
illnesses.

Table 10.4. Exposure units
Basin:

Location:

Exposure
unit

Type
of
exposure

Location/
scale

Water use
(amount)

Water
type

use

Source
of water
use

Children

Diseases

Nationwide

Very
limited

Domestic

Ground
water

Crop

Destroyed

Southern
districts
most

Very
limited

Agricultural

Ground
water
and
surface

Animal
stock

Ill and dead

Eastern
highlands

Very
limited

Agricultural

surface

Other
notes
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2 - CONFLICTING RESOURCE USES
Table 10.5. Inventory of historical and present threats
Basin:

Location:

Historical risk

Year/month

Water system effects

Significance

Land tenure

1820

Erosion
loss
biodiversity

High

Last 15 years

Pollution scarcity

Domestic
industrial
Different
priorities
rural/local
gov/national

vs

of

High

1996
vs

Differing views
on construction

1986

Dried up water

ADDITIONAL NOTES:
Government gets royalties for highlands water
Stakeholders (e.g. rural people) view the arrangement as inequitable

Table 10.6. Frequency and trends in threats
Basin:

Location:

Threat

Likelihood

Trend
in
likelihood

Land
tenure

Certain

Decreasing

Domestic
vs
industrial

Certain if not
managed

Increasing

Trend
in
magnitude
Increasing
Increasing

Trend
in
location

Other
trends

National
spreading

Table 10.7. Impacts of threats
Basin:

Location:
Impacts

Historical
risk

Lives lost

Population
affected

Gender, age,
social
vulnerability

Economic
impacts

Environmental
effects

Land tenure

No data

Rural

Women

Reduced
contribution
of economic
growth

Degradation

Domestic
vs
industrial

No data

Urban
and
periurban

All ages, both
genders

Increasing
poverty

pollution

ADDITIONAL NOTES:
Instructions are not sufficiently clear
Table headings do not fit with requirements of given exercise.
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3 – WATER GOVERNANCE
Table 10.8. Inventory of historical and present threats
Historical risk

Year/month

Water system effects

1)
LHWP
Treaty

–

1986

Inequity of access

2) change
Government

of

1986

Loss of control

Significance
Highly significant
Highly significant

Table 10.9. Frequency and trends in threats
Threat

Likelihood

Trend in
likelihood

Trend
in
magnit
ude

Trend
in
location

Other
trends

Political instability/
change

High

Every
three years

Sustain
ed

National

Nature

Table 10.10. Impacts of threats
Impacts
Historical risk

Lives
lost

1) LHWP

Yes

Population
affected

Gender, age,
social
vulnerability

Economic
impacts

Environmental
effects

2) political instability
Other comments
Perceptions of water availability and management
−
There is lots of water in Lesotho
−
Water is not equitably available
−
Water storage is insufficient /inappropriate
−
Water is a valuable resource/economically
−
Food security is dependant on good water management and distribution
−
Development is hampered by lack of appropriate distribution
−
People are ignorant of good water management practices
−
Ignorance of water management
−
Poor communication
−
No involvement of communities in decisions
−
Poor understanding of ecosystem cycles / functions
Education and training
−
Primary level - water related to hygiene
−
Secondary level - geography, - agriculture; - science (biology and chemistry)
−
Tertiary level – geography; - environmental science; - environmental chemistry; - pure
sciences; - short courses on hydrology and water management.
−
Informal – Extension services
−
water household harvesting
−
irrigation
−
water conservation/ conservation farming
−
lack of specific water management training
−
apathy attitude – ‘Will of God’
Impacts
−
Lack of understanding of water management generally
−
Poor agricultural production/ poor food security/ health and hygiene
−
Depletion of groundwater resources
−
Loss of ecosystems in wetlands
−
Low political understanding and will
−
Institutional agendas
−
Conflicts between different stakeholders/ politicians
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5 – EFFICIENCY OF WATER USE AND INEFFICIENCY
Table 10.11. Inventory of historical and present threats
Basin:

Location:

Historical risk

Year/month

Water system effects

Significance

Historically nature of
Basotho

Almost every
year

Drought and floods

Very significant

ADDITIONAL NOTES:
Plenty of rainfall on bare steep terrain generating a lot of runoff. But there is no culture of
harvesting water.
Table 10.12. Frequency and trends in threats
Basin:

Location:

Threat

Likelihood

Trend
in
likelihood

Trend
magnitude

in

Trend
in
location

Inefficiency
of water use

Every year

Positive
change

Only at policy
&implementation

Maseru, S.
& lowlands

Other
trends

ADDITIONAL NOTES:
Feasibility studies undertaken for lowland water supply. Roof water storage for small-scale
irrigation implemented throughout country but limited by resources. Ministry of Forest and Land
Reclamation in implementing policy on harvesting through construction of reservoir and tanks.
Irrigation is seen as one of the approaches to improve agriculture as part of poverty reduction
strategy.
Table 10.13. Impacts of threats
Basin:

Location:
Impacts

Historical
risk

Lives lost

Population
affected

Gender, age,
social
vulnerability

Economic
impacts

Environmental
effects

Floods and
heavy
storms

Humans and
livestock

Populations

Herders
scholars

Significant

Erosion
pollution

Drought

Humans and
livestock

Lowlands
especially
southern
districts

Huge

Bare land and
biodiversity loss

round rivers

and

Women
and
children mostly

and

ADDITIONAL NOTES:
Floods result in increased costs of water purification and usually this results in extended periods of
unavailability of water.
Table 10.14 Exposure units
Basin:

Location:

Exposure
unit

Type
of
exposure

Location/
scale

Water use
(amount)

Water use
type

Source
of water
use

Shepherds

Death

River
basins/
catchment

Variable

Domestic

Spring
and wells

Scholars
General
communitiers

Food
shortage

Other
notes

Industrial
Rivers
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dams

Whole
country
especially
southern
lowlands
and
mountains

Industry
And business
Government
and private
institutions
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Agriculture

ADDITIONAL NOTES:
Floods lead to drowning in rivers and dams. The nature of Lesotho rains result in storm that cause
a lot of damage to land and crops, drought which is very common affect agricultural production.
6 – VARIABLE RAINFALL
Table 10.15. Inventory of historical and present threats
Basin:

Location:

Historical risk
Drought
Storm

Year/month

Water system effects

Significance

Early 80s

Rationalization

High

Mid 90s

Rationalization

Medium

Annually

Operational disfunction

medium

Table 10.16. Frequency and trends in threats
Basin:

Location:

Threat

Likelihood

Trend
in
likelihood

Drought

Medium

Occasional

Storm

Low

Summer

Trend
in
magnitude
Medium
Medium

Trend
in
location

Other
trends

Country
wide
10 wards

ADDITIONAL NOTES:
Southern parts of the country were severely affected, being a semi-arid region.
Table 10.17. Impacts of threats
Basin:

Location:
Impacts

Historical
risk

Lives lost

Drought

Livestock

Thunder
storm

People

Population
affected

Urban
and
peri-urban

Gender, age,
social
vulnerability

Children
and
all age groups
especially poor

Economic
impacts

Environmental
effects

Decline
of
reserve from
livestock
products

Soil erosion and
loss
of
biodiversity

Loss
property

Flooding of water
courses
and
drainage systems

of

ADDITIONAL NOTES:
The same impacts as for drought apply to storms.

Results of the consultation process on vulnerability, threats and
uncertainties.
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Summary of key issues identified from workshop in Lesotho where BRAVA method was attempted,
based on discussion on threats and uncertainties.
Table 11
Threats
Soil erosion
Inequitable access to water
Poor land management
Conflicting resource use
Pollution
Siltation
Ignorance of water mgt and
poor communication
Industrialisation

Uncertainty
Variable Rainfall
Lack of modelling
Political regimes - internal and
transboundary
Monitoring and data availability
Understanding land and water
relationships
Climate change

Priorities
Efficiency of water use
Water Governance
Inequitable access to water
Variable rainfall
Variable stakeholder
perceptions
Conflicting resource uses

Comments on BRAVA process
•
Took far too long
•
Impractical to use in time available
•
Forms didn’t relate to social issues, not designed well and not appropriate, hadn’t been
tested properly
•
Useful to have the notes area more than the tables
•
Not clear how they follow through from one table to the next
•
Does help to get thinking started but not helpful
•
More explanation needed of terms used

Research issues identified through interviews and meetings with key
stakeholders (BRAVA not applied in these other locations)
Sheli village
In a meeting held with village council members in Sheli village in Lesotho, concern was raised
about the lack of provision of water for domestic use, while more importance was given to
industrial water use. This was a perfect example of how adaptive management could be useful, and
as a result of our discussions, a letter was sent to Mr. Lesoma, Water Commissioner of Lesotho, to
raise the points made. This is shown in Annex 3.
Community Meeting with Chief Mr. M. Shelole, and representatives of the Sheli
Community and representatives of the NeWater Project, June 2005
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Figure 10. Threats and vulnerabilities identified from stakeholder inputs from South
Africa

Figure 11. Threats and vulnerabilities identified from stakeholder inputs from Lesotho
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feedback

on

NeWater

During the consultation process, selected stakeholders from the list shown in section 2 were
interviewed in groups or as individuals. This section reports on the knowledge accumulated from
that process, supported by information gained from literature searches.
General information on the Case Study
Discussions and interviews took place in Lesotho and South Africa. A range of groups where
engaged, and include
•
Rural communities in Lesotho
•
Government departments dealing with water in Lesotho
•
Several NGOs in Lesotho
•
The Department of Water Affairs in South Africa
•
The Water Research Commission and Council for Scientific Research (CSIR) in South Africa
•
Rand Water (the biggest utility in the basin)
•
The multinational Orange basin water management commission – ORASECOM – the Orange
Senqu Commission (the Senqu is the Lesotho name for the Orange river) consisting of
Lesotho, Botswana, Namibia and South Africa governments
•
The European Union Office in South Africa
The Namibian interests in the basin have been articulated to the project team via ORASECOM as
the Namibian Department of Water Affairs did not feel it necessary to meet with the project team
in Windhoek. The Botswana interests in the basin have also been received via ORASECOM as the
project team were not able to generate the necessary interest from Botswana consultants to
undertake work in Gaberone.
There has been a strong focus on government in the initial stakeholder consultation process. Given
the sensitivities of the basin governments with regard to water resources and water allocation, the
project team felt that it was critical to establish communication at a strategic level before dealing
with a broader stakeholder consultation process. Essentially, the buy-in of the basin governments
into NeWater was critical before any further stakeholders were involved. The implementation of
the NeWater project within the Orange-Senqu basin has been endorsed by ORASECOM – the
Orange Senqu Commission.
The scope of work being undertaken in the basin
A wide range of actions is being implemented throughout the whole water cycle in the basin, with
most issues in water cycle management being addressed fairly comprehensively. The needs
assessment identifies which elements of water cycle management are not being adequately
addressed. Furthermore, in both South Africa and Namibia, the Water laws are particularly
sophisticated, with many observers stating that South Africa has one of the most progressive
Water Acts in the world. However, this legislation is not matched in Lesotho, which several
Lesotho stakeholders have labelled as weak. Consequently, there are both strong and weak
foundations for effective water management in the Orange basin.
Suffice is say that there is a very wide range of work being undertaken in the basin. What does
emerge as a clear trend with regard to research in the basin, are the capacity and financial
resource disparities between the four countries, with South African resources and capacity several
orders of magnitude greater than the other basin countries.
The major gap emerging in water management is the lack of long term scenarios for the basin
under variable key drivers (such as: climate change with yield variability, population growth
variability, global trade in agricultural commodities with concomitant water demand changes, and
degradation (wetlands and grasslands) in the key water production areas in Lesotho.
Perceptions of the project
There is a wide range of perceptions regarding the NeWater project. On one hand, it is seen by
some stakeholders as an opportunity to support some real needs that they cannot address
themselves. This is the case for Lesotho and South Africa. On the other hand, the Namibian
perception of NeWater is negative.
In all the countries, stakeholders expressed concern regarding the quantity of research being
undertaken and planned for the basin. There was particular concern regarding the possible
implementation of ‘another EU project’ (NeWater) that was not coordinated with current and
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planned activities. In addition, there were concerns of stakeholder fatigue, project overlap, project
partiality to South African interests and applicability of skills from water abundant region to a water
scarce region.
The project needs to be cautious in engaging with stakeholders and in its research activities.
Overall, the project team feels that the NeWater initiative would be welcome in the Orange basin
provided it supports the current (and perhaps future) activities of the established water
management systems.
Objectives
The stakeholders have not been asked to define their objectives for the NeWater project. The
stakeholder involvement process focussed on identifying threats to and needs for adaptive water
resources management under uncertainty. The involvement process did not identify any clear
deliverables given the need to integrate stakeholder needs and NeWater obligations before any
research focus can be established.
Desired role of the NeWater people
Following discussions and workshops with a range of stakeholders, it was clear that the NeWater
project should either support ongoing management activities or undertake work that the
stakeholders require. It was clear that water management agencies were largely over-committed
in terms of work programmes, and therefore any work that supported them, and reduced the
pressures on them, would be welcome. The sense was that the more NeWater could support their
already stretched capacity, the better. Importantly however, was the view that NeWater needed to
address real issues in a manner that was supportive of the water management agencies, and that
‘irrelevant’ research was not welcome in the basin.
In summary, the NeWater people should support basin management needs. There is significant
commonality of needs expressed in both South Africa and Lesotho. However, there are a wide
range of needs expressed and it may be difficult to coordinate the interventions of NeWater across
a wide range of basin management actions, especially given the need for NeWater to play a
supporting but often independent role (given the limited staff capacity to participate). It may be
strategic for the NeWater people to focus on a narrow cluster of activities that can be effectively
coordinated, such as long term scenario generation using key uncertainties (which have not been
undertaken and for which there is little information available).
Desired tasks of the stakeholders
In terms of the three key focus areas, research needs, tools development and building capacity,
there appears to be disparate levels of desired participation.
Our sense is that the more data collection and analysis that NeWater can do without needing
management agency staff the better.
In terms of tools development, the greatest need appears to be in the area of allocation trade-offs
and management incentives, and here the local agencies would not appreciate any foreign project
interacting with ‘their’ basin stakeholders. The basin management agencies would have to be
intimately involved here. However, given the current levels of capacity, this practice area is likely
to be difficult to implement due to the time constraints and schedules of water management
officials. It may therefore be appropriate to focus any work on tools development at the strategic
stakeholder level (national and international interests) rather than water users per se.
All the basin water management interests would like to be involved in effective capacity building.
Again, the lack of current capacity makes this task difficult, as time constraints of existing
understaffed agencies restricts the amount to time available for capacity building. So it will be a
challenge to design capacity building that can indeed build capacity in a situation of overcommitted staff.
Desired input from NeWater project
A number of needs and threats were identified during the stakeholder involvement process.
However, as much of the research identified needs to be built into capacity building activities, a
table has been created that integrates all the needs identified. This is however a preliminary list
as most stakeholders have been canvassed regarding how they would like to participate in the
NeWater activities. We need to avoid building up expectations under uncertainty! Once there has
been a clearer indication by the NeWater project of what activities it would like to engage in, then
it would be more appropriate to discuss this with stakeholders to identify how NeWater activities
could be implemented. The actions listed below include suggestions and anticipated modes of
participation.
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The Need

Research

Tool
Developme
nt

How have stakeholder perceptions contributed to
optimal or sub-optimal outcomes in water or
catchment management?
What stakeholder capacity building programmes
have led to the effective politicisation of adaptive
water management?

NeWater
do

to

NeWater
publication

NeWater
do

to

What processes promote the integration
government action around water management?

of

NeWater
do

to

How do water management institutions become
adaptive institutions, and importantly how do they
become responsive to stakeholder and other
contextual changes?

NeWater
do

to

NeWater
publication,
training course
and
stakeholders to
train
NeWater
publication,
training course
NeWater
publication,
training course
and
stakeholders to
train
NeWater
publication,
training course
and
stakeholders to
train

What systems/mechanisms have been successful in
promoting stakeholder consensus and in achieving
a
balance
between
equity,
efficiency
and
sustainability?

NeWater
and
stakeholde
rs to do

Capacity
building

What mechanisms have been successfully employed
by state water management departments in
securing and maintaining human and capital
resources?

NeWater
do

to

NeWater
publication

What water user education programmes have led to
effective and sustained water management actions?

NeWater
do

to

NeWater
publication,
training course
and
stakeholders to
train

What systems/mechanisms have been successful in
achieving an acceptable balance between local,
national and international water demands?

What
are
the
key
drivers
of
successful
transboundary cooperation in water management?

NeWater
and
stakeholde
rs to do

NeWater
do

to

How are uncertainties in access to reliable water
data going to impact on planning, allocation and
vulnerability in water and catchment management?

NeWater
publication,
training course
and
stakeholders to
train
NeWater to
do

How can water management be effectively
integrated into spatial planning, and what are the
implications of good and poor spatial planning for
water management?
NeWater
do

to

NeWater
publication,
training course
and
stakeholders to
train

NeWater
publication

NeWater
publication

45

NeWater_Orange River Basin_RAP_4.11.05 (Pre-GA Draft)

Incomplete, please do not quote
NeWater to
do

What practical mechanisms could be employed in
Lesotho to incentivise and effectively implement
adaptive water management?
Identify a range of future rainfall and water yield
scenarios based on climate change predictions

NeWater
do

to

NeWater
publication
NeWater to
do

What tools have been successful in achieving a
balance between catchment land uses and water
management?

NeWater
publication

NeWater
publication

What opportunities exist for adaptive water
management and poverty alleviation to be
positively reinforcing?

NeWater
do

to

NeWater
publication

Identify a range of future water demand scenarios
based on population, technology and global trade
change predictions?

NeWater and
stakeholders
to do

NeWater
publication

The evapo-transpiration rate used in modelling is
considered to be inadequately validated and hence
fundamental estimates could be based on
inappropriate assumptions.

NeWater
do

to

NeWater
publication

What are the implications of a reduction in the
ecosystem services supplied by the Orange river
system as a result of changes in water flow?

NeWater
do

to

NeWater
publication

What are the implications of water pollution
(industrial, urban, mining (including radio-active
elements) and agricultural) in a changing or
uncertain flow regimes?

NeWater
do

to

NeWater
publication

What is the role of river ecosystem services
(excluding water abstraction) in quality of life of
neighbouring communities? And what are the
implications of changes in water flow?

NeWater
do

to

NeWater
publication

What
are
the
implications
of
sedimentation for the Orange estuary?

accelerated

NeWater
do

to

NeWater
publication

What
are
the
implications
of
accelerated
desertification in the Lesotho highlands for OrangeSenqu basin?

NeWater
do

to

NeWater
publication

What are the long term social, economic and
ecological
scenarios
for
the
basin
under
uncertainty?

NeWater and
stakeholders
to do

NeWater
publication
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1.6 Participatory definition of research needs
Process to derive the Orange Research Action Plan
During the course of workshops and meetings in Lesotho and South Africa, stakeholders identified
a range of issues they felt where threats or vulnerabilities in regard to adaptive water
management. (For more information on these, see Section 1.4) The points raised have been
synthesized into a number of research questions under the key work packages. Furthermore,
some additional research needs have been identified from the literature. While a wide range of
research needs, tools and capacity building have been identified during the course of stakeholder
interviews, it has become clear that there is potential for NeWater to address one large gap in the
basin management process (which has not been addressed), and which many of the individual
needs identified are associated with.
The lengthy and comprehensive process which has been carried out to identify potential research
for NeWater in the Orange basin is summarised in Figure 12. We have also considered other
projects which are being carried out in the basin, and these are listed in the next section.
Figure 12. Deriving the Research Action Plan

Note: In the derivation of this research plan, long term basin scenarios have not been generated
which consider a synthesis of variations associated with global climate change, global trade
changes (with changes to agriculture production), the impacts of HIV on population (and hence
demand), technology changes, agriculture trade changes and the impacts of changes in aquatic
ecosystem services. We are basing our recommendations on the current status quo.
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Other current research in the Orange basin.

Importantly the basin has numerous research projects going on, with water management agencies
(local, national and international institutions) relatively confident that they are competently
managing the basin. These are illustrated in Figure 13. Consequently, there are concerns (within
basin water management institutions) regarding the implementation of an additional internationally
funded research project – NeWater. It is therefore critical that NeWater takes a strategic
perspective of already existing activities and proposed research in the basin. This strategy may be
useful in the situation where there is already conflict over scarce water resources and where a
focus on current allocation and uses is fraught with suspicion and non-cooperation. The possibility
of presenting an illustration of future scenarios could promote the establishment of a common
vision for future water resources management and provide a motivation to work towards greater
cooperative and adaptive water resources management systems is worth considering.
NOTE:
It is our contention that NeWater should consider focusing in on one strategic gap rather
than intervene in a plethora of already active projects where it may be difficult to
coordinate actions.
Figure 13. Existing and planned current research in the Orange basin2

On the basis of the stakeholder consultation process, literature searches and interviews with key
policy makers and water professionals, we have derived a list of potential research projects which
are suitable for NeWater involvement. We have made an effort to link these directly to work
packages, and some suggested research questions are identified in the next section.

2

For more detail on these projects, see Annex 1
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Linking research needs with Work Packages

Figure 14 illustrates the key research issues, as identified from literature reviews, interviews and
workshops. In order to assist with interlinkages between research work packages and the Orange
case study, we have identified potential research questions from the information in these two
figures, and have allocated these according to relevance to specific work packages. It is for
individual work packages to consider these questions and decide it they wish to be involved in
addressing them. Of course, alternative questions are always possible.
Figure 14. Issues identified from literature, interviews and workshops.

Suggested research questions for NeWater Work Packages in the Orange
Work Package 1.2 Adaptive Management: Governance, institutions and participation
How have stakeholder perceptions contributed to optimal or sub-optimal outcomes in
water or catchment management?
There are concerns that unrealistic expectations from the stakeholders in water or catchment
management programmes will generate suboptimal outcomes in management programmes. There
is a need to identify how water management programmes are either positively or negatively
impacted by stakeholder perceptions, so that management can become adaptive or proactive in
this regard: e.g. intransigence of politicians and officials; ignorance of farmers and land holders
about water issues; alternative agendas amongst officials interfere with delivery; perceptions of
water rights; perceptions of industrialists who see water as a fixed input - also as a short term
development imperative.
What stakeholder capacity building programmes have led to the effective politicisation of
adaptive water management?
While water problems are politicised in the basin, there appears to be little positive politicisation of
adaptive water management. In Lesotho, a number of points were raised indicating the need for:
•
Enabling legislation
•
National policy changes
•
Limiting local politics’ negative impacts on effective management
•
Political will to implement adaptive water management
•
Addressing international conventions
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Thus, there is a need to highlight the successes and opportunities for effective IWRM. This is not
just necessary for Lesotho but for the whole basin. In a water-scarce environment, water
management needs public and informed debate, and the debate needs to become part of the
political debate: e.g. success of incorporation of the Environmental Reserve into the Water Act in
South Africa was lobbied for by aquatic scientists.
What processes promote the integration of government action around water
management?
The need for integrated government action in order to achieve effective (and hence adaptive)
water management was identified in both Lesotho and South Africa.
As many different
departments (and other government institutions) at different scales (local, district, provincial,
national and international) impact on effective water management, there is a need to identify
processes and mechanisms that promote interdepartmental cooperation and coordination between
various tiers of government in regard to water management: e.g The inordinate power of
Department of Minerals and Energy in SA allows them to dispense with cooperative governance
around the environment. What do other countries do to promote cooperative governance around
water resources management? A good example of this may be the PNA (Parallel National Action)
as developed by Scandinavian countries. This avoids the erosion of sovereign integrity which is
very important, and strengthens institutions. It favours cooperation by building in redundancy so
that individuals cannot obstruct cooperation and development. There is some work on this in the
Okavango basin and it is due to roll out to the Mekong.
How do water management institutions become adaptive institutions, and importantly
how do they become responsive to stakeholder and other contextual changes?
A number of issues where raised which alluded to the need for water management institutions to
become adaptive, particularly in the context of changing water demands, changing revenue
streams, conflicts over ‘turf’, lengthy processes of institutional development, inward-looking local
government and variable stakeholder perceptions. Identifying institutional systems which allows
water management to be dynamic and responsive while still being directed by central government
is a key requirement.
An example of this failing is E.coli monitoring by DWAF which was not done despite
acknowledgement of problems.
Water releases from Phongola Dam - despite all the knowledge they are not responding correctly they are being adaptive but to the political drivers.
DWAF control of CMA formation processes have demonstrated lack of adaptability. On the positive
side, the rewriting of the South African Water Act due to changing politics. It is important to get
individuals out of the equation to ensure long-term stability.
What systems/mechanisms have been successful in promoting stakeholder consensus
and in achieving a balance between equity, efficiency and sustainability?
A number of issues where raised which indicated the need for government to satisfying many
conflicting demands in terms of social equity, economic efficiency and environment sustainability.
This was a pervasive issue in both Lesotho and South Africa. A suite of tools are required that can
assist government in making sustainable trade-offs and especially in building stakeholder
consensus around the trade-offs. There is a need for practical systems for creating transparency
and useful information that can support stakeholders in achieving consensus around water
allocation and management.
In addition, the question arises in terms of how much information is needed to effectively make
these decisions using tools? The CSIR is doing a project on sharing of benefits. This is all about
how to measure and compare the benefits of ecosystem goods and services so that they can be
optimally shared. The CSIR developed a model called Eco2 which does this for water quality issues.
This will be available in December 2005.
What mechanisms have been successfully employed by state water management
departments in securing and maintaining human and capital resources?
Securing and maintaining the necessary skills for effective water resources management was an
issue in both Lesotho and South Africa. Securing the necessary funds was also a key issue. There
is a need understand the drivers which lead to effective resourcing of water management
institutions. How have other countries been able to secure better budgets and staff in the face of
competing budget demands? How can politicians be motivated to champion water resources
management? Importantly this issue needs to be dealt with at all tiers of government. How did
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Working for Water become so successful? There are no good examples in SA of securing human
capital.
What water user education programmes have led to effective and sustained water
management actions?
There is a need to identify water management education processes which change user behaviour.
Again, what are effective tools in motivating users to implement water management? This is also
necessary for management institutions.
ShareNet water testing kits are great success. Water
demand management education by Rand Water has also proved successful in places.
Work Package 1.3 Transboundary regimes
What systems/mechanisms have been successful in achieving an acceptable balance
between local, national and international water demands?
Lesotho faces a considerable challenge in achieving a balance between local, national and
international demands, particularly where the trade of water to South Africa is a significant
component of Lesotho Government revenue.
We need to overturn conventional thinking. This is already much better in SA than in Europe. E.g.
In SA the basin agreements quantify the issues for management (e.g. the quantity of water to be
supplied cross border) whereas in Europe they do not. The Orange is the most sophisticated basin
in this regard with two fully functional bilateral agreements that slot into a single multilateral
agreement (ORASECOM).
What are the key drivers of successful transboundary cooperation in water
management?
Transboundary cooperation around water management in a region with generally scarce and
spatially disparate rainfall is a serious challenge in the Orange basin. Furthermore, the partners
have vastly different economic power, divergent policies and unequal institutional capacity.
Identifying the drivers of effective cooperation in such a context would be useful to empower all
partners and promote effective cooperation in water management.
Symmetry of power is
essential. A new term being used is ‘Hydro Hegemony’ which is based on the assumption that the
victor ‘calls the shots’, writes the text book and writes the history on the subject. SA has the most
fascinating success example in that Botswana, which plays a minor role in the basin hydrologically,
has equal political and management responsibility in ORASECOM. This is unique and is the basis
for wonderful freedom in management. Witness the USA’s attitude to world treaties to see the
opposite.
Work Package 1.4 Integration of IWRM and spatial planning
How can water management be effectively integrated into spatial planning, and what are
the implications of good and poor spatial planning for water management?
Spatial planning in the region is seldom integrated with water management. This is a particular
concern in South Africa where local government planning governs most of the land transformation
activities in the basin. It is necessary to show the implications of good and poor integration, and to
provide a model/s for effective spatial planning and water resources management in a water scarce
country. E.g classification system of rivers for Resource protection is a useful example. The
Actions of Ethekwini Municipality incorporating catchment conditions and river health issues into
determining strategic spatial frameworks is also a good example.
There is a need for clear and concise information showing the implications of:
• Poor water resources and catchment management
• Good water resources and catchment management
With regard to the supply of ecosystem goods and services in terms of social equity, economic
efficiency and ecological sustainability. Planning and land transformation are occurring within the
basin with little regard of the implications for water resources management. Planning and land
use controls are largely uninformed of the relationship between land uses and water resources
management. Furthermore, land use decision makers are not motivated to integrate IWRM and
land use planning or controls.
There is a need to generate clear and simple information that can inform decision makers of the
consequences of either poor or good planning and land use control.
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Work Package 1.5 New methods for buffering capacity
How is groundwater integrated into buffering planning?
There is a need for buffering capacity knowledge in terms of the role that groundwater plays in
buffering. New work on groundwater recharge is very exciting as it shows that recharge in dry
climates is exponentially less than in wet areas – which has the result that groundwater in areas
such as the Orange could become critically short in climate change conditions. The CSIR presented
this to ORASECOM but they rejected this notion.
Work Package 2.1 Vulnerability to shocks and stresses
How are uncertainties in access to reliable water data going to impact on planning,
allocation and vulnerability in water and catchment management?
While the region has sophisticated policies with regard to water management, the resources and
capacity for regular intensive long-term monitoring are not available.
Consequently, the
management system is vulnerable to changes, as these changes may not be measured in a manner
that allows timely and focussed responses. A number of key factors were identified in South Africa
that were not being adequately measured and these include:
•
Leakages
•
Water balance data
•
Water use
•
Agricultural use
•
Weather monitoring
•
Ground water
•
Ecological impacts
•
Low flows
Furthermore, the evapo-transpiration rate that is used in modelling is considered to be
inadequately validated and hence fundamental estimates could be based on inappropriate
assumptions.
What practical mechanisms could be employed to incentivise and effectively implement
adaptive water management?
A number of key issues around implementation of water management where identified in Lesotho.
These include:
•
Demand management
•
Agricultural water use efficiency
•
Recycling water
•
Domestic water use
•
Supply management
•
Rainwater harvesting
•
Benefits of upstream management
Stakeholders felt the need to identify practical mechanisms for water management and
importantly, incentives to implement the mechanisms identified. A key challenge is to incentivise
upper catchment management in a remote countryside. A number of projects are developing in
the region which are looking at the trade in catchment services.
How to reduce the transaction costs in the trade of water entitlements in South Africa?
New legislation has emerged in South Africa that attempts to improve the efficiency of water
allocation by permitting the trade in water entitlements. This is largely unexplored territory in this
region.
The CSIR are now doing a WRC project on the impact of trade regimes on water management.
Wageningen University has done excellent work on this – Arjen Hoek and others.
What are the implications of the Lesotho Lowlands Water Scheme on the water balance
in the Orange River?
A new water scheme is being proposed for the Caledon River (shared by both Lesotho and South
Africa) to supply water to low land areas in Lesotho. Such a development could have significant
impacts on the water balance in the Orange River, given that the Caledon River is an important
water supply catchment.
There are currently feasibility studies being developed for an analysis of the scheme.
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What are the implications of accelerated sedimentation for the Orange estuary?
Studies have shown that significant sedimentation of the Orange estuary has already resulted in a
decline in the bird biodiversity. There are questions of what other ecological processes are being
impacted by sedimentation.
Work Package 2.2 Understanding the consequences of climate change
Identify a range of future rainfall and water yield scenarios based on climate change
predictions
In both Lesotho and South Africa, it was felt that there was insufficient information regarding the
potential impacts of various climate change scenarios. This is a key issue in a water scarce region
where much of the water resources have been fully allocated, either presently or in the future.
Scenarios would be useful to inform and prepare stakeholders of potential risks.
A report by the CSIR which suggests that the Orange basin in particular is going to become more
vulnerable. As the basin is a dry area, with large volumes of groundwater abstraction, recharge
will be reduced, with increased salinisation and loss of water abstraction. This will have significant
impacts on river ecosystem services which will threaten rural livelihoods.
Work Package 2.3 Resolving conflicts between environment and water use
What tools have been successful in achieving a balance between catchment land uses
and water management?
The high levels of dependence of the regional population (particularly rural people) on natural
resources and agricultural activities leads to relatively high pressure (land transformation and
harvesting intensity) on vegetation resources throughout the basin. This creates a number of
threats to water management (aquatic ecosystems, water storage and supply infrastructure, water
supply regulation). As both water resources and productive land (and their natural resources) are
in high demand in the basin, there is a clear need to find tools that can balance the demands
placed on both, due to their interconnected relationship and the need to create coordinated
management between different responsible agencies.
The new Water Resources Classification system that is being designed for SA is a good example of
how this should work (not functional yet – which highlights the problem). It is critical that services
and benefits are quantified in order to inform trade-off which are being made.
Work Package 2.4 Social dimensions of IWRM - poverty, gender and health
What opportunities exist for adaptive water management and poverty alleviation to be
positively reinforcing?
The major regional focus on job creation and poverty alleviation (materials, basic services and
monetary) leads governments to look for linkages to or support from all other government
activities. A challenge exists to identify adaptive water resources management activities that will
reduce poverty in the region – in whatever form.
The positive relationship between water abstraction and water borne disease is a good example the more abstraction, the lower the flows and the greater the incidence of disease. How can this
be reversed?
What is the role of river ecosystem services (excluding water abstraction) in quality of
life of neighbouring communities?
Decisions are being taken regarding the allocation of water and the effluent discharges being
permitted into the river systems of the Orange. Likewise, land transformation and water storage
systems are continuing to be developed in the basin. However, there is very little knowledge of the
ecosystem services being supplied to user communities, the magnitude of the services used, the
value of the services to users, or the dependence of the communities on the river ecosystem
services. Consequently, decision making regarding water allocations and land use are uninformed
of the consequences for ecosystem service users, usually the poorest sector of the community.
Work Package 2.6 Scenarios and future trends in IWRM
Identify a range of future rainfall and water yield scenarios based on climate change
predictions? This becomes a foundation set of information that would enable several
other studies.
As most tools employed in planning water resources allocation and management use fixed rainfall
yields, there is a critical need to generate scenarios with variable rainfall. Furthermore, a number
of other factors are unknown which could be incorporated into scenarios such as:
•
Manipulation of weather (such as cloud seeding)
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Identify a range of future water demand scenarios based on population, technology and
global trade change predictions?
The demand for water is likely to change due to changes in:
•
Population sizes (especially given the uncertainties of the impact of HIV).
•
Technological advances in energy generation, agriculture and manufacturing.
Global trade patterns, particularly with respect to agriculture, which is the greatest consumer of
water in the basin.
There is some work emerging on scenario development for the basin. Steve Mallory is doing a PhD
on this.
What are the implications of a change in the ecosystem services supplied by the Orange
River system as a result of changes in water flow?
In the event of climate change, changes in water allocation or additional water impoundments,
there is little information and understanding in place to predict possible changes to ecosystem
services, and to predict the consequences for dependent communities – urban and rural. The dire
consequences of water borne disease being elevated through flow reduction activities is a case in
point. For example, some 80% of school children in the lower Crocodile River have bilharzias.
There is a need to develop greater understanding of the relationship between flows and services
supply, and the potential for changes to these services under climate change.
What are the implications of water pollution (industrial, urban, mining (including radioactive elements) and agricultural) in a changing or an uncertain flow regime?
Key ecosystem serviced supplied by the rivers in the basin are waste assimilation and waste
dilution. Both of these services are strongly influenced by the flow regimes. In low flows, pollution
levels may exceed accepted standards. There is a real need to understand the implications of
changes in flow regimes, especially in view of the ongoing urbanisation, industrialisation and
decommissioning of mines in the basin – all of which are generating large and growing volumes of
pollution.
A hot issue emerging is the radioactivity of river sediments in rivers. As these sediments are
located in the upper reaches of the Vaal, there are implications for the many downstream users.
The CSIR has recently done a WRC report in this regard.
The issue of increased sewage pollution is also a key issue requiring further attention. Increased
urbanisation in the basin together with greater levels of water and sanitation supply is increasing
point source pollution in often lower water levels. This is going to become a bigger issue as
urbanisation grows in a water scarce region with a potentially diminishing water supply. These
issues also need to be informing strategic spatial planning at the highest level as increased
urbanisation in water scarce regions is going to lead to progressively higher supply and water
quality management costs.
What are the implications of accelerated desertification in the Lesotho highlands for
Orange-Senqu basin?
The Lesotho highlands are unquestionably the key supplier of water for the entire basin and for
several other major basins in the subregion (as a result of inter-catchment transfers – even within
the Orange itself). However, the habitat in this region is fragile and already with intensive
resource use and land transformation. Wetlands are being converted or lost at a rapid rate. Soil
erosion is a serious problem. What are the implications of current situation for the future water
supply, especially under conditions of population growth, increased transport access to upland
areas, and climate change?
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2 Activities to Month 18
2.1 Research Activity Tree, Orange River Basin

Figure 15. Outline of potential areas of research in the Orange basin

2.2 Original NeWater work plan (from DoW)
CEH and INR will be joint lead scientific partners.
The work in the Orange basin will follow a procedure which is broadly common across all case
study basins. It will consist of co-ordination, data collection and synthesis, stakeholder processes
and interactions, and evaluation and synthesis of the results. There will be three phases, of which
two are in the first 18 months of the project. The first is an inception phase in which an assessment
of the current situation is carried out, leading to definition of the issues where improved
understanding and methods are needed. This will be carried out by synthesis of the existing
information, combined with the stakeholder process. Based on this, the research agenda for the
activities within WBs 1 and 2 to be carried out in the Orange basin will be defined, and the needs
for tools and capacity building will be determined.
In the next phase, improved management strategies and tools will be developed and applied
practically in the basin. These activities are described under WBs 1, 2 and 4, but the co-ordination
of the work in the basin is considered as part of this work package. The application of the new
methodologies and approaches will be carried out via an interaction between the researchers and
stakeholders and practical managers in the basin. This will be vital in order to monitor and redirect
some of the research priorities within each topic as needed.
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The tasks under the work package (for the first 18 months only) can be broken down as follows:
3.2.1 Initiation. Contacts will be made with all relevant actors (researchers, stakeholders,
practitioners, managers, etc), and the activities will be planned and co-ordinated, including the
development of a protocol for baseline data collection and assimilation.
3.2.2 Baseline data collection and assimilation. A knowledge base on the wide range of issues
relevant to IWRM in the basin will be developed by interviews and by synthesis of the existing
research and consultancy reports.
3.2.3 Adaptation of stakeholder approach to needs of basin. The generic stakeholder process
(WP3.1) will be adapted to the needs and culture of the basin.
3.2.4 Initial stakeholder workshop in the basin. This will have participation from all relevant
stakeholders; it will include presentation of the possibilities for research in the basin (from WBs 1
and 2) and obtain feedback on the needs for research, tools and capacity building.
3.2.5 Report on current status in the basin. Based on the output of tasks 3.2.2 and 3.2.4, a report
on the current status of the basin in relation to water and IWRM issues in particular will be
prepared. It will cover all the relevant issues, providing a baseline against which progress during
the project, and beyond, can be measured.
3.2.6 Define needs for research, tools and capacity building. A common workshop with participants
from key stakeholders in all NeWater case study basins will be held (organised as part of WB6,
Project platform). It will include: discussion and interaction on updated NeWater ideas on possible
new methodologies, tools and capacity building; a review of results on scientific status and current
practice; and discussion and conclusions on needs and barriers for new approaches. This will help
to define needs which are in common across the different basins, and to derive benefits from
synergies and inter-comparisons. Based on this, a research agenda will be defined for the work
packages which are going to carry out research in each basin. The needs for tools and capacity
building will also be determined.
3.2.7 Applied research in the basin and existing tool enhancement. Following the research agenda
and needs assessment in Task 3.2.7, the research activities and tool enhancement will be carried
out (work under relevant parts of WBs 1, 2 and 4).
3.2.8 Stakeholder interaction and evaluation, as required for individual research themes. The
applied research activities will be co-ordinated, reviewed and evaluated as part of a process of
frequent interaction between the researchers, stakeholders and practical managers in the basin.
This process is to ensure there is sufficient and continuous interaction between research and
stakeholders and the adaptation of ongoing activities; the approach will be flexible, and will be
worked out according to the needs of each research activity as it proceeds.
Deliverables
D 3.2.1
Report Baseline assessment of the Orange basin. (now incorporated with D3.2.3
under the title Research Action Plan (RAP))
D 3.2.2

Report Stakeholder report defining needs for research, tools and capacity building.

D 3.2.3

Report Research agenda for the thematic work packages (in WBs 1 and 2) defining
the research to be carried out in the Rhine basin.

Milestones and expected result
Month 2: Generic design of stakeholder process available (WP3.1)
Month 2: Materials on research methods available for presentation to stakeholders (from WBs 1,2)
Month 11: Research agenda for the thematic work packages (in WBs 1 and 2) defining the research
to be carried out in the Orange basin, and needs for tools and capacity building (link to WB 1,2,4)
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2.3 Involved work packages and NeWater partners
Work packages planning to work in the basin:
• Work Package 1.2 Adaptive Management : Governance, institutions and participation √
• Work Package 1.3 Transboundary regimes √
• Work Package 1.4 Integration of IWRM and spatial planning ?
• Work Package 1.5 New methods for buffering capacity ?
• Work Package 2.1 Vulnerability to shocks and stresses √
• Work Package 2.2 Understanding the consequences of climate change √
• Work Package 2.3 Resolving conflicts between environment and water use ?
• Work Package 2.4 Social dimensions of IWRM - poverty, gender and health √
• Work Package 2.6 Scenarios and future trends in IWRM √

2.4 Case Study Teams
Dr. Caroline Sullivan, Case Study coordinator - contacts to regional stakeholders, access to
information and data and models/tools developed for the basin in other research projects.
Dr. Chris Dickens, Case Study coordinator, responsible person for stakeholder process (design of
process, analysis of each meeting, interviews).
Myles Mander, responsible person for participatory model development and knowledge integration,
stakeholder liaison. field work coordination.
Myles Mander, Chris Dickens, Caroline Sullivan, Dermot O’Regan, and Jeremy Meigh are all project
partners who will be working in work packages in the Orange case study.
Case study team member contacts for vulnerability: Dr. Caroline Sullivan and Dermot O’Regan.

Major representatives of stakeholders:
Mr Emanuel Lesoma (Lesotho Commissioner of Water)
Mr. Peter Pyke (South Africa Representative of ORASCOM)
Mr. Othusitse Katai (Botswana Representative of ORASCOM)
Mr. Liphapang Potloane (CEO of the Lesotho Highlands Development Authority)

2.5 Preliminary identification of tool needs
Owing to the fact that the Orange River basin is an international river basin with 4 national
stakeholders, it is critical that all decisions made around water resource allocation, use and
management are made on the basis of sound data and other tools. Disputes and conflict around
the accuracy of data can (and has) caused significant obstacles to development, positive
engagement and cooperation in the basin. While much progress has been made, there is still need
for further development of effective tools for IWRM, and for their more widespread utilisation.

Some suggestions for tool development are as follows:
South Africa
Water Resource Planning and the Water Resource Yield model: The most important model applied
is the Water Resource Planning and the Water Resource Yield models which are systems analysis
techniques. These are re-run on an annual basis and used to consider a five-year time horizon.
They are also used for scenario generation. These models include some aspects of water quality.
Groundwater: A major information gap in the Orange basin is ground water. While some
information is incorporated at a large scale it really only takes into account the impact of ground
water on surface flows. Even then, the relationship of ground water with surface water at the
basin level is tenuous. Ground water information is very fragmented. Ground water also tends to
be badly managed as it is often in the control of individuals, and thus tends to have a bad name.
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Yield models: The locally developed ACRU model has been widely used across the country including
the Orange basin. This simulates flows based on rainfall and incorporates land use and condition
etc.
Water quality models: These are generally standard off the shelf models for reservoirs and rivers.
They have been used in the past, but not commonly.
Crop requirements: The SAPWAT model is used to calculate and forecast crop water requirements.
Environmental Flow Requirements: The requirements for environmental flow are calculated using
the locally developed Building Block Methodology, and the DRIFT method. Both these techniques
have been widely used including for the setting of flows requirements for the river downstream of
the Highlands project, albeit not without controversy.
Ecological Reserve: As required by the South African Water Act, the Ecological Reserve has to be
established for all major water resources. This has not yet been done at a detailed level for the
entire Orange although the Vaal tributary is currently under investigation. A superficial “desktop”
Reserve Assessment has been done for the entire basin within SA. The models that are used were
developed by DWAF and are under constant revision.
Social models: The Millennium Development Goals are taken very seriously and are the driving
force for many activities in the basin, with firm commitments to achieve their aims. Tools to
address poverty reduction in the water sector are needed, and tools to monitor progress towards
the MDGs.
Entire basin
An IWRM management plan for the entire basin that is currently being developed for ORASECOM
by a GTZ funded project. The ORASECOM organisation itself is based on the principles set out in
the Protocol on Shared Watercourse Systems (1995, 2000).
Note that one of the three main objectives of ORASECOM is the “development of capacity building
and integrated river basin management tools”. They list the key types of tools:
•

River basin “key indicators”

•

Common monitoring and information systems to facilitate decision making

•

Basin wide water resources master plan

•

Communication and awareness building tools

For this, there are several donor-funded projects under way in the basin (which have been
summarised in Annex 1).
Namibia - has the models used by South Africa available but tends not to use them much.
Lesotho - the modelling of the Highlands project is done integrally with South Africa.

2.6 The NeWater approach to vulnerability: based on
case study experiences
During the next phase of the project, it is anticipated that work will be carried out to further
develop vulnerability assessment methods. It is hoped that in the Orange basin, one of these
methods to be developed will include the rapid appraisal method referred to as the Water
Vulnerability Matrix. This is illustrated in Figure 16.
Decisions on this will be made after the GA meeting.
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Figure 16. The Water Vulnerability Matrix
Mozambique floods, 2000. Rapid appraisal
techniques could help to avoid this sort of
situation …

Water Vulnerability

New Methods to assess vulnerablity
to climate and other global changes
Objectives of work:
Development of a rapid appraisal approach to
human vulnerability assessment

S o m e p la c e s a n d p e o p le a re m o r e
v u ln e r a b le th a n o th e r s

Vulnerability is a multidimentional concept, the
assessment of which must be approached
through a comprehensive interdisciplinary
perspective
Natural Baseline Endowment

h o w c a n w e id e n tify th e m in o rd e r to p rio ritis e
a c tio n o n v u ln e ra b ility ?

Location classification according to natural hydrological regimes
Quantity of water in the
natural water cycle

FOOD

HEALTH

•Rate of
malnourished
children;
•Food deficit;
•Vulnerability ie
1. climate (CV
flow)
2. Dependence on
irrigation (Food from
irrigated ag.,
3. Political
vulnerability -gini,
mobile phones

•Access to
sanitation
•Under 5
Mortality
•Access to
safe domestic
water

PRODUCTIVITY

•Domestic water
use per cap with
cut off
•Ind water use (
jobs per Km3 by
province)
•Ag water use
(jobs per Km3 by
province)
[combine revenue
generated per Km3
with jobs data]

INSTITUTIONAL CAPACITY

ENVIRONMENT

•Participation (mobile
phones/water rights)
•Gender: Female labour
force participation rate
•Expenditure on
investment in the water
sector as a proportion of
total fixed capital formation
(annual, per capita)
•Education (literacy,
enrolment rates)
•Infrastructure, proxy by
access to electricity
•Institutional capacity
•Effectiveness of water
mgt (leakage or
unaccounted water)

•Flow change
(modified RWSI)
•Fragmentation
(population on
floodplain)
•Water quality
(land use reuse)
•ag pressure
(crowding on crop
lands)
•N loading?
•Biodiversity Endangered fish?

Equally weighted and summed across

reports of crop loss
during last 5 years

Distance from
nearest staple food
supply

Access to
water for
domestic
use

Number of
trained water
professionals
per 1000 of
population

Average loss of tree
cover per hectare

Etc….

Etc….

Water use
by industry,
expressed
as financial
return on
water use
Etc….

Etc….

Etc….

Preliminary Water Vulnerability Index scores for the Mekong Basin
Multiple variables provide
input to final index, and GIS
enables meaningful
representation to stakeholders
Cropland in
floodplain

Water Vulnerability Matrix
Major benefits of using and index or Matrix approach:
•Based on exisiting data
•Involves participatory consultation
•Easy to understand results
•Acceptable to policy makers

Human impacts vary in time & space
Impact of population growth on water required for food
production, 2000 - 2030
Latin America
& Caribbean
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2030
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ACCESS
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INSTITUTIONS
& CAPACITY
TO MANAGE

agricultural
reports of
Average slope of
land over every half conflict over water use,
expressed
degree grind square water use
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proportion
of irrigated
land to total
cultivated
land

Estimated daily water requirement for foo
production, billion litres

Dimensions of water vulnerability
GEOSPATIAL
CHARATERISTICS

Contribution to Case studies
At present, the case studies are
only in a position to express
general interest. This alternative
approach to vulnerabilty
assessent is an example of a
tool which can be used for IWRM
and adaptive managment, at
various scales. Interest already
expressed from Guadiana,
Orange, Nile, and possibly
Amudarya

Sullivan et al, 2003

Land cover impacts vary
in both time and space

South Asia,
reduced meat
scenario
Sub Saharan
Africa, reduced
meat scenario

Changes in land use,
industrialisation, urbanisation, and
human population size will all
create both an immediate, and a
long term impact in every country.
How can we capture such
variability in our models?
City impact
severity
Severe
Moderate
Negligible
distant

district

municipal

local

Organic Pollution[
Sewer overflow
Estuarine nitrification
Metals
Habitat degradation
Atmopsheric pollutants
Upstream landuse

municipal

district

distant

coast

]
After Meybeck, 2002

Spatial impact
Pielke et al., (2001) Ecol. Appl. 7

Plans for next 18-month period
Industrial
use/Km3/Yr
Nitrogen load/Km2

NeWater partner involved:
CEH has been the leader in work to develop The Climate Vulnerability
Index, and in the Newater Project, we hope to work with partners from
other Newater institutions to refine and develop this and other
Indicator based ‚‘bottom up‘ approaches to capture human vulnerabilty
to global change impacts on water resources. This will provide a new
tool for adaptive water managment.
Contact Persons: Caroline Sullivan, csu@ceh.ac.uk
Dermot O‘Regan, dpo@ceh.ac.uk or Jeremy Meigh, jrm@ceh.ac.uk

1.Conceptual definition and development of framework
2.Selection of appropriate variables for local application
3.Data collection in selected case study basins
4.Development of appropriate scenarios (with inputs from
WP2.6)
5.Calculation of index values for present state
6.Application of scenarios for application to derive future
states
7.Calculation of values of future states
8.Interpretation workshops held in case study locations
9.Handbook of guidelines on matrix application based on
case study
experiences
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Table 13: Stakeholder and participation actions
Activity (& tasks)
Kick-off
meeting
in
Osnabrück;
make
preliminary matching of thematic WPs and
cases
Develop stakeholder protocol – initial version
(T3.1.1)
Planning
case
study
process;
initial
stakeholder selection and contacts (different
stakeholders for different WPs if needed)
(T3.x.1)
Develop guidance on baseline assessment in
the case studies (also covering tools, capacity
building, and vulnerability assessment) – initial
version (T3.1.2)

Main responsibility

Timing

Inputs needed

Month 1
(17-19 Jan 2005)
Cemagref
CS leaders

Months 1-3
(Jan-Mar 2005)
Months 1-4
(Jan-Apr 2005)

CEH

Months 2-4
(Feb-Apr 2005)

Interactions between CS leaders and thematic
WP leaders on introductory materials on
research methods to adapt them to the needs
of individual basins

CS leaders, other WP
leaders, with participation
of WB3 coordinators

Months 2-4
(Feb-Apr 2005)

Planning & preparation of training workshop in
Montpellier
WB3 workshop in Montpellier to be attended
by all case study teams – training on
stakeholder process, development of final
versions of stakeholder protocol and guidance
on baseline assessment (T3.1.3)
Adaptation of stakeholder approach to the
needs of the individual basins (T3.x.3)
Series of interactive stakeholder contacts &
stakeholder workshop in each basin (T3.x.4) –
combined activity with data collection (next
step)

Cemagref

Months 2-4
(Feb-Apr 2005)
Month 4
(25-29 Apr 2005)

Cemagref, CEH

CS leaders (& Cemagref)
CS leaders

Month 5
(May 2005)
Months 5-10
(May-Oct 2005)

Outputs
(plus deliverables &
deadlines)
Preliminary matching
WPs and cases
Initial
protocol
processes

of

on

thematic

stakeholder

Preliminary matching of thematic
WPs and cases

Typology of tools to be used (from
WB4)
Needs
for
rapid
vulnerability
assessment (from WP2.1)
Inputs from other WP leaders on
data requirements
Advice from WP1.2 (Governance)
Initial versions of introductory
materials on research methods
from WP leaders in WBs 1 & 2

Initial
guidance
assessment

Initial stakeholder protocol
Initial
guidance
on
baseline
assessment
Introductory materials on research
methods
Final protocol on stakeholder
processes
Final stakeholder protocol
Adaptation of stakeholder protocol
to needs of basin
Introductory materials on research
methods

Final
protocol
on
stakeholder
processes (D3.1.1)
Final
guidance
on
baseline
assessment

on

baseline

Final
versions
of
introductory
materials on research methods,
adapted to needs of individual basins
– defining research outputs and what
value it adds

Stakeholder approach adapted to
needs of individual basins
Stakeholder report for each basin,
defining stakeholders’ needs for
research, tools and capacity building
(D3.x.2)

60

NeWater_Orange River Basin_RAP_4.11.05 (Pre-GA Draft)

Incomplete, please do not quote
Outputs
(plus deliverables &
deadlines)
Relevant data & information

Activity (& tasks)

Main responsibility

Timing

Inputs needed

Data collection in each case study basin for
baseline assessment (including tools, capacity
building, vulnerability) (T3.x.2) – combined
activity with stakeholder interaction (previous
step)
Produce report on current status in each basin
= baseline assessment report (T3.x.5)
Support training & methodological advice for
case study teams (T3.1.4)
Planning for WB3 meeting in Nov 2005

CS leaders

Months 5-9
(May-Sep 2005)

Final
guidance
assessment

CS leaders

Month 9
(Sep 2005)
From month 5
(May 2005)
Months 5-10
(May-Oct 2005)
Month 11
(7-11 Nov 2005)

Data collection (previous step)

Baseline assessment reports for each
basin (D3.x.1)

All the above

Research agenda for each basin
(D3.x.3)
–
i.e.,
the
project’s
response to D3.x.2
[this material (and D3.x.1, D3.x.2)
will also feed into WP4.1: Initial
compendium of best practices from
case
studies,
and
users’
requirements for enhancement of
existing tools]
Report on context for participation –
all case studies (D3.1.2)

Cemagref, CEH
CEH, Cemagref

on

baseline

Project general assembly and WB3 workshop –
bringing together CS teams, representatives of
stakeholders and researchers from WBs 1, 2 &
4. This will define the research programme,
requirements for tools and capacity building
needs for each basin (T3.x.6)

WB coordinators & CS
leaders, with participation
of selected stake-holders,
other WP leaders

Develop baseline assessments in each basin
into “Regional reports on context for
participation”.
Applied research in case study basins and
existing tool enhancement (T3.x.7)

CEH

Months 9-12
(Sep-Dec 2005)

Baseline assessment reports for
each basin

Other WP leaders, working
in cooperation with CS
leaders
CS leaders, relevant WP
teams, local partners

Starting month 12
(Dec 2005)

Research agenda

Stakeholder interaction and evaluation as
required for individual research themes
(T3.x.8)

Starting month 12
(Dec 2005)
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2.7 First version of tool plan
In NeWater a tool is defined as something – either tangible or intangible – used to support
operational actions in performing IWRM. This definition is broad with the intention that it should be
able to embrace the different uses of the term in different scientific and professional subcommunities dealing with IWRM. We consider a tool not only to be a computer system, an
apparatus, a device or an artefact, but we also include methods, protocols, procedures and
guidelines.
Key lessons learned for integrated management of the Orange basin.


In the past there have been numerous examples in the Orange basin of special interest
groups lobbying government for increased water allocations, favourable pricing and the
development of new and costly water infrastructures. In many areas of life in South Africa,
the government has historically made its presence felt, using its power to reach outcomes
that it has felt desirable. Government’s involvement in water allocation has been no
different, with central government deciding who can use water, how much they can use
and the purpose for which it can be used. This led not only to injustice and inequity, but
also in the case of water, to the widespread misuse and misallocation of the resource. The
application of IWRM principles (equity, sustainability and efficiency of water use) is now
recognized to be the best way forward for the management of water resources.



Effluent from gold mines along the Vaal River has led to pollution of the lower reaches of
the Orange. Most of this polluted water is carried downstream during flood events. Pollution
is leading to the development of toxic cyanobacterial bloom events in the central reaches of
the Orange. The need for proper treatment and disposal of waste from the mining areas
has now been recognized.



Groundwater resources should be better exploited to supply areas not served by surface
water than they have in the past. Although the importance of groundwater as part of the
total resource is small compared to surface supplies, it is vital in areas remote from the
main channel where no surface water resources are available.



The monitoring systems in the basin have not been developed and maintained to the level
necessary to provide the information for an accurate and reliable estimate of water
resources in the basin. A priority is for this system to be updated and expanded.

New types of tools perceived to be required for transition towards Adaptive Management
The above observations suggest that the following areas are those where there is need for
attention on the issue of tools for IWRM, Adaptive Management and Sustainable Development:
•

Properly structured water tariffs to enable funding of the water supply infrastructure
and maintenance. The application of a pricing policy is expected to curtail the future use of
water where the full cost of water will be charged.

•

Better control of groundwater abstraction is required, to enable more accurate
predictions of water resources assessment and availability.

•

Improved irrigation efficiency and provision of water for rural community development
is required to help reduce total consumption

•

Better prediction and management of extreme events (floods and droughts) is
required.

•

Development of dam operational rules taking account of potential changes in water
quality in upper Orange

•

Improvement of institutional and management aspects of water resources

•

Problems of point and regional pollution need to be addressed

•

Greater participation in monitoring and management

•

More effective ways to address basic needs of subsistence communities

For existing tools in the basin see section 1.3
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Research until Month 48

To be done after the General Assembly meeting.

3.1 Main NeWater outputs from this case study
In order to contribute towards a move towards a more adaptive management strategy in the
Orange basin, the NeWater project will be involved in a selection of activities as deemed important
by stakeholders during the consultation process. The activities will by applied at a variety of scales,
depending on their focus. For example, the whole basin will be the focus of work to examine
transboundary issues, or climate change impacts, a meso scale will be used to look at specific
issues such as an examination of environmental flow requirements, while smaller scale activities
will be carried out to look at issues such as poverty and gender. This is illustrated in figure 16.
Figure16. How research and cases study activities fit together in the Orange basin

Case study

3

Adaptive managem.
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Checking /
exchange of
experience

2
Baseline
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current regime

1

transition
adaptive management regime
regional / scale
national / scale
Transbound / scale

3

5

4
Policies

managem strat /
projects

indicators
risk/
vulnerab./
adaptive cap

Information / data

local / scale

Evaluation & effectiveness
Scenarios

6
Tools / Models

Expected outputs, as illustrated in Figure 17.
1. A database of information on policy, water management strategies and governance structure
and physical water system and socio-economic factors of relevance in the basin.
2. A description of the current management regime and the degree of adaptive capacity, which
includes an analysis of the importance of key factors and their interdependence.
3. A description of how to transit towards an adaptive management regime for the NeWater basin,
at different scales. This includes an analysis of possible future management regime(s) and their
performance under different scenarios and the identification and partial implementation of
actions at different levels
– Individual stakeholder groups and members (e.g.
farmers association and
individual farmer)
– Collective action of different groups
– Action at higher levels – European, trans-boundary commission
4. A set of concrete projects and management examples that strengthen adaptive management.
5. A set of indicators and tools that enable to measure the vulnerability and adaptive capacity of
such regime
6. A set of pre operational tools to support adaptive management
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3.2 Relation between main outputs and WP activities
Rationale
It is impossible in a three-year project to move towards a complete change in water management
strategies in any basin. However, it is hoped that the NeWater Orange case study will reveal key
issues of importance and relevance to water management in the Orange basin, and provide this
information for consideration by policy makers and other decision-making stakeholders. How the
various NeWater Work Packages and Case study activities may fit together are shown in Figure 17.
Figure 17. Illustrative example of how NeWater work packages can deliver the main
products/activities of the NeWater project.
The specific work packages to be carried out by
NeWater in the Orange basin will be finalised after the General Assembly meeting.

Case study activities
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WB3 WB1
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Environment
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wp11
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wp14 wp15

Evaluation & effectiveness

WB4

wp17
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WB2
risk/
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adaptive cap
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Information / data

local / scale

wp25

Tools / Models

Description of activities
In the Orange Basin, the NeWater team will first deliver baseline information on the current status
of the case study area. This includes all relevant data and information on policies and stakeholders
will be collected. For the Orange basin, a Baseline Assessment Report has been drawn up, and a
metadata checklist has been generated.
The information contains both general data on the basin (water system, stakeholder processes,
policies, etc) but also specific data that provides some indication of the current degree of adaptive
management and some assessment of the potential for a transition process in the basin.
A crucial link in the project must be established by connecting WB 1 and WB2. This can be done
by:
1. From a WB1 perspective: work will be done to look at specific existing efforts that are
targeted at strengthening adaptive management. This may include detailed stakeholder
processes, models for analyzing and supporting the transition to AM, and potentially useful
performance indicators.
2. From WB2 perspective: This will develop links to both vulnerability and adaptive
management indicators; only concrete measures or strategies can be used for a qualitative
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in quantitative evaluation of the efficacy of the ‘new adaptive management regime’ (in
terms of vulnerability and adaptive capacity).
Note: These activities will involve researchers from both WB1 and WB2, as well as inputs
from the case study team and stakeholders.
3. Tools and models will be further developed (in WB 4) for use by practitioners in the basins
(both at policy and operational management level). These will:
•

support the simulation of changes in the physical water system

•

support design and implementation of stakeholder processes

•

support the development of indicators for the performance of new management
regimes

•

support conceptual development of transition process towards adaptive regimes

•

support decisions to be taken during the stepwise process of implementation of a
new management regime

In particular, this tool development process must be responsive to the needs expressed during the
stakeholder process.
Table 14 illustrates the likely activities in cases of the NeWater project.
Desired tasks of the stakeholders
In terms of the three key focus areas, research needs; tools development and building capacity,
there appears to be disparate levels of desired participation.
Our sense is that the more data collection and analysis that NeWater can do without needing
management agency staff the better.
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Overview of activities in the different phases of the NeWater Project

Emphasis
Problem Analysis
Characterization
of Current State
(A1, 2)

Meeting Month 11
Analyse need for
change –
desirable future
states (A3,4,5)
Options for
Transition (A3,5)

Implementation
of
Transition
(A3,5,6)

Stakeholder Process

Work in Cases of WBs 1,2,4

Representatives from Key Stakeholder Groups
to analyse:
Problem Perception
Management Paradigms
Using: Workshops
Individual interviews, questionnaires
Establish a “loose platform” of about 10-20
key stakeholders
Identify need to involve individual groups in
more depth (e.g. focus groups with individual
citizens, farmers)
Feedback on research priorities given,
commitment for future steps
Identification of need for change and potential
future states for the basin (management
regime, development scenarios)

Baseline Characterization
Vulnerability
Management Regime
Baseline data collection by case study
teams and joint analysis in workshop
Stakeholder analysis to refine choice of
stakeholders and improve stakeholder
process itself

Learning process to identify potential for
action at regional scale
Participatory model development
Workshops
Individual interviews
Gaming sessions
Implementation of actions identified and/or
agreement on plan for future action
Minimum assessment of options that have
been identified
Workshops, individual interviews

Methodological Development in WBs
1,2,4
State of the art reports and first data
collection in selected basins to set research
priorities
Prototypes (at least conceptual) for
integrated models and decision support tools
– links between WPs improved
Integrated indicators/indices developed

Research protocol for in depth
analyses in cases
In depth analyses with different
emphasis for each WP for the
individual basins
Data for development of integrated
models / DSS
Analyse options
Development of models to support
transition process (WP 1.7, 2,5)

Research priorities identified due to
stakeholder
Work on indicators - refinement
Integration and analysis of
interdependencies of factors
Integrated models/DSS further developed
Scenario development
Results from integrated analyses and for
scenarios available. Integrated models
operational to be used in the stakeholder
settings. Further refinement of analyses and
models.

Training on tools/practices
Evaluation of options, agreement on
joint actions

Final tool development and guidance for use
of tools (A6)
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3.3 Description of activities in the NeWater basin
In some cases, WPs are already clear about what they plan to do in the basin. This is not true with
all and it is anticipated that in the GA meeting this will become clearer. To illustrate the type of
plans which will be implemented, an example is provided here from WB 1.3
Summary of 1.3.1 CS report
The NeWater deliverable 1.3.1 “Orange basin report” was finalised in July 2005. The report
provides an overview of the water management regime(s) of the Orange River basin. The approx. 1
million sq. km. large basin is characterised by strongly varying hydrometeorological conditions,
which produce an extremely uneven distribution of the water resources within the basin. Of the
four countries within which the basin lies, only Lesotho can be said not to face water stress; the
other three face different problems related to water resources scarcity (Chapter 1). Due to this
situation large-scale water infrastructure (including inter basin transfers (IBTs)) has been built, and
more projects, particularly IBTs, are currently under review.
In view of this situation, and in line with the growing importance given internationally to integrated
approaches to river basin management, the four countries initiated co-operation on transboundary
water management, resulting in the creation of the Orange-Senqu River Commission (ORASECOM)
in the year 2000. This river basin organisation was created in a highly favourable political climate,
in the aftermath of a process of political union (which had as result the creation of the Southern
African Development Community) and of widely-praised international policy- and law-making. Due
in large part to its post-apartheid political process, South Africa has seen wide-sweeping reforms of
the national water legislation, which as well as being based on different principles (e.g. equitable
access), incorporates best-practice knowledge regarding resource management. The basin’s other
countries have also undergone or are currently undergoing processes of modernisation of their
water legislation (Chapter 2). Both the national and international evolution in the region present a
highly favourable scenario for designing and implementing governance systems with an integrated
water resources management approach.
The changes responsible for the positive outlooks for the river basin organisation are,
paradoxically, also hampering its effective implementation. The basin’s countries are still in the
midst of restructuring their water sectors, and progress in the development of the ORASECOM has
accordingly been slow. The window of opportunity for the development of this river basin
organisation has been recognised by the international donor community, and a large variety of
efforts have been realised or are currently being initiated. These target subjects as diverse as the
structure of the organisation, the development of a strategic action programme for it, capacity
building, generation of hydro-meteorological information, etc. (Chapter 2).
Information production and communication is central for the management of transboundary
resources. The current production of information relevant to water resources management has
serious shortfalls, but this area is also showing considerable development. The generation of more
hydro-meteorological data, for instance, has been the focus of various efforts. A commitment to
information exchange between the countries can be found in both international and national
legislation, and the ORASECOM agreement commits member countries to information exchange of
relevant information (Chapter 3). Although still in its early stages, the governance system that is
emerging in the basin also shows promise in this subject.
WP 1.3 in the Orange basin: Stakeholder Interactions
The interaction with stakeholders in the Orange basin was initiated through preliminary stakeholder
consultations in South Africa, carried out by the case study leaders in June 2005 in Lesotho and
South Africa. These meetings served to establish a first contact to the stakeholder community in
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the Orange basin, and to map out main issues, existing connections among the different
stakeholder groups and their degree of interest.
With water issues on a transboundary scale being a very sensitive issue, stakeholder processes
need to be initiated in a considerate and careful way. The initial round of consultations will serve as
a basis for further rounds of interaction with stakeholders.
The stakeholders consulted in the first round have confirmed the high level of interest in
transboundary issues in the basin. However, the scoping also indicated that further specification of
the direction and the specific thrust of the research focus would be needed in order to better
address the challenges existing in the basin.
In addition to the interaction with local stakeholders, an initial exchange with the donor community
in the region was started in late October, which will be expanded throughout the next months
based on the results of the GA. The groups of donors contacted mainly involved the EU
Commission, the UNDP as well as the GTZ.
Discussion of relevant research topics for WP 1.3
In the context of these initial consultations and contacts, various issues were identified as
interesting and appealing for NeWater research on adaptive water management and specifically for
transboundary work.
More specifically, work performed in the context of NeWater WP 1.3 could provide knowledge
support for the challenges to emerge in relation to the further development of the ORASECOM
secretariat through:
•

providing possibilities for exchange with other river basin authorities throughout the
world/represented in the NeWater project (learning from peers),

•

provide impulses to the development of ORASECOM policies and practices to be developed from
the perspective of adaptive water management, thus broadening the scope of the current
approach, which encompasses all dimensions of IWRM through a stronger focus on the
transitory nature of the process,

•

stimulating a fruitful debate among the research conducted in the NeWater project and the
initiatives undertaken with regards to the ORASECOM to enable a beneficial exchange and
transfer of information,

•

using the participatory approach followed by the NeWater project to introduce this issue to the
international level, and contributing to its stronger integration in the future ORASECOM
governance structure,

•

investigate the key implications of the ORASECOM on the adaptiveness of water management
practices throughout the region.

This work would have to be performed in close collaboration with:
•

the ORASECOM secretariat,

•

the Case Study partners of WB 3 – Caroline Sullivan, Jeremy Meigh, Chris Dickens, Myles
Mander and associated institutions and local partners,

•

the donor community active in the area, with the clear goal of providing an added value to the
work already performed without duplicating work,

in consultation with the main stakeholders involved at the international, national and where
possible also regional level, in order to avoid the notion of omniscient consultants from Europe.
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3.4 Future Agenda
Overall research activities of WP 1.3
The following recommendation for further research on the general level were derived from the
synthesis report of the individual basin reports prepared in the context of WP 1.3.
Further development of the evaluative framework for adaptive water management in
transboundary regimes
The analysis underlying the synthesis report brought to light a lot of questions. Future NeWater
activities should play an important role in answering these questions. A major topic requiring more
attention is the evaluation framework for adaptive water management in transboundary regimes.
Although the list of criteria and indicators did not prove to be incomplete or to contain too much
overlap with the performed analysis, it is open to improvements based on growing insight in the
concept of adaptive management. A major improvement would be to include the interactions
between the criteria and the order in which changes towards more adaptive management occur. To
obtain this type of knowledge it is recommended to perform a more detailed analysis of occurred
regime changes in the past, in a limited number of basins. This type of analysis can also create
more insight into the relative importance of the various criteria and indicators. A limitation to this
approach is that only the part of the transition can be researched that has already occurred, which
is only a minor part.
More detailed analysis of regime elements and information management
Furthermore, it is recommended to perform a more detailed analysis of relevant regime elements
and information management in the basins studied. The current report includes only a basic
analysis of transboundary regimes and the results of this analysis might be biased by the
somewhat fragmented information that was available. By paying more attention to specific
elements of the regime, more valid insights and more recommendations for specific activities
supporting the transition towards more adaptive management in a basin could be developed.
Efforts in this respect would probably have to be focused on the selected case study basins for
further investigation – Rhine, Amudarya and Orange – in preparation for the activities proposed in
here. Research in case studies can be aimed not only at analysis, but at the same time at
stimulating the transition towards more adaptive management. Thus, it is recommended to focus
the research on the regime elements that are mentioned for each basin in the previous section.
Recommendation for the individual basins
Based on the results of the analysis, some recommendation for the development of the regimes
and for additional research can be made. Two main principles need to be considered in this
respect:
•
the activities that could be undertaken to stimulate the transition to more adaptive
management differ from basin to basin, a ‘one size fits all approach’ is not feasible
•
the transition has to be executed step-by-step and might take decades. Goals and ambitions
have to be adjusted to the current situation to make sure they are feasible:
(1) The Rhine3 regime is already well-developed, therefore the transitions towards more adaptive
management can be focused on activities like stimulating cooperation with other sectors and
disciplines and critical reflection on uncertainties, assumptions and mental models, using informal
networks in order to overcome political deadlocks.
(2) The Orange regime has seen the emergence of new institutional arrangements through a
practical strengthening of the ORASECOM. The key process here is rendering the transition from

3

The situation here is comparable to the Elbe regime.
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‘theory to practice’ for this young institution. In this context further emphasis could be placed on
intensifying information exchange and the utilisation of information, and also on developing a
stronger, more suitable legal and financial structure. Assessing the role of international donors vs.
national government in the area of IWRM could be an additional key area for research.
(3) In the Amu Darya basin it might be useful to utilise information exchange based on the needs
and experiences of the research communities; other actions could include directing donor
involvement towards more adaptive transboundary cooperation, and start focussing on the
development of technical exchange cooperation in order to create adequate technical capacities
and mutual confidence.
Exploring opportunities for learning through experience
The activities conducted in the context of WP 1.3 will feed into the collation of a pool of knowledge
and exemplary cases on transboundary river basin management based on the experiences made in
the three selected case studies and evidence drawn from other NeWater river basins.
This collection will comprise best practices as well as challenges faced and problems encountered in
the course of IWRM. This pool of knowledge, on the one hand, will help to better understand the
specific situation in the case study area, and on the other, offer a selection of approaches to take
and strategies to employ. In this sense, the knowledge pool, rather than representing a defined set
of universally applicable tools, will provide a source for learning from and through experience.
Approaches represented in this pool of knowledge will address different stages of river basin
management development, as well as different contexts by responding to the requirements
established by an adaptive water management agenda. At the same time already existing
approaches will be incorporated and further developed to provide for a truly thorough and
innovative thrust.

3.5 Activities in the Case Study basins
Two main areas for a potential involvement in the Orange basin have been identified following the
initial consultations with the stakeholders in the region:
•
Organisational development of the ORASECOM
•
Safeguarding adaptive donor involvement in IWRM in the Orange basin
Both research strands will address the initial research foci on institutional analysis as well as
information management.
Organisational development of the ORASECOM
While bilateral agreements have tradition in the region and have been used to clarify the relations
of individual states in the context of water management, a multi-lateral institution, the ORASECOM,
has only been established very recently. This young organisation aims to provide a platform for
negotiations on water quality and quantity issues as well as the sharing of knowledge and
experiences. The establishment of this joint body marks a step in the right direction. Whether it will
contribute to more transparency in decision-making, better stakeholder involvement at the national
and international level and the sustainable management of the water resources in the region in an
equitable manner will only emerge in the years to come.
Without doubt, the ORASECOM constitutes a major step forward in sustainable water management
in the entire region.
The contribution of NeWater and specifically work package 1.3 could provide for a tangible
assessment of the current and the future institution-building process from the perspective of
adaptive water management. This activity would provide ORASECOM with a strong link to current
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research undertaken on several aspects of IWRM, and on the other hand ensure the direct transfer
of experiences among all actors involved.
Safeguarding adaptive donor involvement in IWRM in the Orange basin
The second research focus is directly linked to the previous one as it investigates a side aspect of
the institution-building process for ORASECOM.
Currently, there is considerable donor activity in the Orange basin, which focuses on strengthening
the institutional set-up of the newly created river basin organisation – ORASECOM.
The main actors, which are currently very active in this respect are the following organisations:
•
German GTZ
•
French GEF
•
European Union, through several initiatives
•
UNDP
These organisations made available or intend to make available significant funds for supporting the
institutional development of the ORASECOM from an institutional perspective. For example, the
German GTZ plans to provide advice on the organisational development of the Commission as well
as maintaining the process at the international level in the Framework of the SADC community and
the AMCOW. Emphasis has been placed on information management, networking across national
borders and co-operation. Finally, the harmonisation of African water policies in the SADC region is
promoted as an important pre-condition for transboundary collaboration.
The EU, through its Water Initiative, intends to carry this positive development further by placing
an emphasis on delivering concrete results with view to achieving the MDGs by 2015. An important
issue discussed in this context is the decision on concrete investment in infrastructure and other
projects.
There seems to be a current need to assess the current level of donor co-ordination in the region
as well as the extent to which their activities will be conducive to effecting the transition to a more
adaptive water management regime. WP 1.3 activities could evolve around the identification of the
potential and of the opportunities for harmonising different funding and support schemes so as to
facilitate and enhance the further development of the ORASECOM secretariat in the light of
adaptive water management.
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4. Budget
Table 15. Proposed budget allocations in the Orange basin
Step / Action

Training
(100.000,- EUR)

Research
(65.000,- EUR)

Explanation

Research on issues not
yet defined.

15.000

15.000,-

We intend to involve local scientists
as often as possible to develop an
inclusive approach to the NeWater
activities.

10.000

10.000

A subcontract may also be needed
for manpower to support work
package 1 and 2 involvement in
the basin

Research on
stakeholder
perceptions in Lesotho

2.500

Lesotho is a small community of
people involved in water. It was
expedient to contract a consultant
to organise to meet with the
relevant people and to organise a
workshop.

Reference material
and metadata in
Lesotho, Botswana
and Namibia

4.500

Local people in ¾ of the basin
countries contracted to gather
relevant literature and metadata.

Basin country
information

7.000

Travel to Mallorca and
other meetings for
Stakeholders

10.000

Workshops

15.000

Post graduate degrees

25.000

18.000

Three stakeholders to attend the
Mallorca meeting as requested by
the project leaders.
15.000

Sum

18.000
100.000,-

Stakeholder engagement will be a
major issue and will require
funding. Includes cost of venues,
meals etc as well as payment for
certain VIPs to be there.
To fund three MSc or PhD students
working on projects for NeWater.

(trying to find
out real costs)
Not allocated yet

It is necessary to engage local
experts to collect local information
for the project.

-

Still unallocated

65.000,-
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Annex 1. Current Water Management Projects in the
Orange River Basin
Summary of Relevant Projects for the NeWater Project: Work in Progress
October 2005
Institutional Overview of the Orange River Basin
The Orange River (known as the Senqu River in Lesotho) is a large water system that goes through
four countries: Lesotho, South Africa, Botswana and Namibia. Some of the relevant transboundary
and national institutions that exist are:
•

SADC Water Sector Co-ordinating Unit: This unit was established in 1996 and is responsible
for co-ordinating the water sector in SADC. In particular the unit has prepared a Regional
Strategic Action Plan (RSAP) that has identified and prioritised 31 projects for the water
sector.

•

The Orange-Senqu River Commission (ORASECOM): This commission was established by
Lesotho, South Africa, Botswana and Namibia to formulate policy for the Orange River Basin.

•

Permanent Water Commission (PWC): This is a bi-lateral commission between South Africa
and Namibia dealing with the lower Orange River.

•

Permanent Joint Technical Committee (PJTC): This is a bi-lateral committee between
Lesotho and South Africa that focuses on the Lesotho Highlands Water Project (LHWP).

Summary Orange River Basin Projects
Project Reflected in this Report
Title

Status

Funder

The Case of the Orange-Senqu River Basin:
EU-Africa Partnership for Water Affairs

Pre-implementation

EU

Integrated Water Resources Management Plan
for the Orange River

In
progress
to
completed in 2007.

Development and Implementation of the
Strategic Action Programme for the OrangeSenqu River Basin

Pre-implementation

UNDP/GEF

Support To ORASECOM

Start imminent

FGEF

IRD Contribution to “Support to ORASECOM”

In progress, 12 months

FGEF

be

GTZ

Other projects
Project Identified by FGEF
The projects and information in the table below was extracted from the Brlingénierie report (2002)
entitled “Support To The Orange - Senqu River Commission: Draft Presentation Report”
Title

Status

Funder

Regional Project to
Control Infestation
and Translocation of
Aquatic weeds

GEF preparation phase – Being piloted on the
Upper reaches of Orange-Senqu River Project

World Bank / GEF

Maloti/Drakensberg
Transfrontier
Conservation
and
Development
Project

Appraisal Document issued in 08/2001 – Expand
protected
areas
and
establishment
of
Sehlabathebe National Park in Lesotho

World Bank / GEF

Conserving
Mountain

On-going (2001-2004) – Network of Protected
Areas and improve resources Management

UNDP / GEF
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Biodiversity
in
Southern Lesotho

System – Focus on Quthing District

Water
Sector
Reform Project in
Lesotho

Identification mission in 2000 – Project starting –
Focussing in water services

World Bank

Maseru
Supply

Investment - Support to short-term augmentation
of water supply – Study also sanitation aspects

World Bank

Feasibility study start in 2002

EU

Water

Lesotho
Lowlands
Water
Supply
Scheme (LLWSS)

Linkages with Protection of the Sources / Sponges
should be researched for these 2 GEF Biodiversity
projects

Interest for project
of regional interest
– including support
to ORASECOM (PCN
8)

EU

Feasibility study for
constructing
an
effluent
treatment
plant for the wet
textile
industries
(Thetsane Industrial
Estate)

No treatment of the textile effluents is still taking
place and the effluent is discharged into the
Mokohare/Caledon river

EU/EIB

Natural
Resources
Accounting

Project at SADC level, but Orange – Senqu River
Basin should be a pilot case – A preliminary study
has already been done on the Orange river.
USAID is mainly involved in the Limpopo river
basin

USAID

Support
to
the
implementation
of
the SADC Protocol
on
Shared
Watercourse
Systems

See details above

GTZ

Planned and Current GEF Projects
The projects and information in the table below was extracted from the GEF report for Project
Development Facility Request For Pipeline Entry: Development and Implementation of the Strategic
Action Programme for the Orange-Senqu River Basin.
Project Title

Description

Linkages

Benguela Current
LME (UNDP-GEF):
Namibia,
South
Africa, Angola

The Benguela Current runs parallel to the
coastline of South West Africa, from the Cape of
Good Hope in the South to Northern Angola, and
comprises one of four major coastal upwelling
systems globally.

As
meteorological
processes
in
the
Orange River Basin
are influenced by
Oceanographic
influences
in
the
Benguela
current
and
cool
Southwestern
Atlantic
airmass
there are close ties
to the adaptation/
vulnerability
work
planned
for
the
Orange River Basin.
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Project Title

Description

Linkages

Groundwater
&
Drought
Management
in
SADC
(WB-GEF):
Botswana,
Mozambique,
South
Africa,
Zimbabwe

The project is providing support for the
development
of
a
groundwater
drought
management plan for the Limpopo River Basin;
and to strengthen technical capacities for regional
groundwater drought management support (e.g
through establishment of a regional Groundwater
Management Institute).

Close links will be
maintained with the
SADC
regional
waters programme.
[ORASECOM
is
established
under
provisions of the
SADC
Water
Protocol.] Site based
work in the Limpopo
basin
may
yield
lessons for potential
application in the
Orange River Basin.

IWRM
Planning
(UNDP-GEF):
2
Projects 1] IWRM
component
of
Namibia
Country
Partnership
on
SLM;
2]
MSP:
IWRM Planning for
Southern
Africa:
Botswana,
Namibia, Tanzania

These initiatives are supporting the development
of national IWRM plans for IWRM plans for water
resources management, water sector reforms and
investments in Botswana and Namibia.

The
GEF
Orange
River Basin project
will be linked to
national
IWRM
planning work in the
riparian countries.

Protected
Areas
Projects
(WB/
UNDP-GEF):
Namibia,
South
Africa

GEF is funding efforts to strengthen management
effectiveness in three terrestrial PAs in the ORB,
including the Richertersveld PA in SA (WB-GEF),
and Ais Ais and Spergebiet PAs in Namibia (UNDPGEF).

The PA programmes
in Richtersveld and
Ais Ais PAs will
coordinate
anti
poaching
efforts
against illegal fishing
in the portion of the
Orange River within
and buffering these
sites.

Namib
Coast
Biodiversity
Conservation and
Management
Project (WB-GEF):
Namibia

The project is strengthening capacities for
Integrated Coastal Zone Management within
Namibia. This will include interventions to address
direct threats to the Orange River Mouth.

The
GEF
Orange
River Basin project
will address indirect
threats
to
the
Orange River Mouth
RAMSAR site, arising
from
upstream
water
abstraction
and sedimentation.

Namibia
Country
Partnership on SLM
(UNDP-GEF
led):
Namibia

The CPP aims at building capacity and know how
to mainstream Integrated Sustainable Land
Management activities in development, in support
of Namibia’s Vision 2030 and the National
Development Plan.

The CPP will install
core capacities and
know
how
to
address
land
degradation
in
Namibia,
including
within the Orange
River Basin.

Botswana
Sustainable
Land
Management
Project - Land Care
Policy
(UNDPGEF): Botswana

The objectives of the project are to develop a
national land care policy that will inform and guide
sustainable land management activities.

The
project
will
provide information
on land degradation
processes for the
GEF Orange River
Basin Project.
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Project Title

Description

Linkages

Kalahari-Namib
Project: enhancing
decision-making
through Interactive
Environmental
Learning
and
Action in MolopoNossob River Basin
(UNEP-GEF):
Botswana, Namibia
and South Africa

The project aims at containing land degradation
and desertification marginal dryland areas in the
Molopo – Nossob River Basin.

The
ephemeral
Nossob/
Molopo
rivers, though part
of the larger Orange
River
Basin
are
endoreic
downstream of the
confluence on the
South
Africa,
Botswana
border
with no outflow into
the Orange River.

Further Details Orange River Basin Projects
a. The Case of the Orange-Senqu River Basin: EU-Africa Partnership for
Water Affairs
Sources of Information
Information in this section has been extracted from:
Pierre F. Tenière-Buchot, 2004. EU-Africa Strategic Partnership For Water Affairs: Final Report.
International Office for Water.
Description
The purpose of this project is to support improved trans-boundary basin management in Africa.
The project is still in a conceptualisation phase so an accurate description is not possible. However
the main activities that are recommended for the project are:
•

An inception report

•

Support to an ORASECOM Secretariat in the fields of management, communication,
participation in international conferences, etc., with the aim of stepping up lobbying activities
and improving ORASECOM’s staff capacities.

•

Data collection, information access and project management (preparation, committee
steering, follow-up to financing decisions, etc.)

•

Creation of two partial River Basin Organisations (Lesotho and Namibia borders)

•

Recruitment of new experts, who are not hydrologists or water specialists but could provide
all the currently lacking skills.

•

Pilot projects to investigate investments needs - These projects will be limited to the two
selected areas of Lesotho and Namibia borders. The main objective is to adapt ORASECOM
and related River Basin Organisations to finance water infrastructures and various waterrelated operations addressed to them.

Implementing Organisations
It does not appear that implementing organisations have been selected.
Duration
Five years.
Funding
2.5 million euros from the EU. A local funding component may also be necessary.
Contact Details
European Commission, Office for Water
Alexandre Serres
alexandre.serres@cec.eu.int
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b. Integrated Water Resources Management Plan for the Orange River
Sources of Information
Information in this section has been extracted from:
Jeffares & Green, undated. Integrated Water Resources Management Plan for the Orange River –
Summary of Tasks.
Description
A full description of this project is not available.
However the activities identified in the
implementation plan are:
•
Development of information database
•
Review of existing infrastructure
•
Review of surface hydrology
•
Flood management evaluation
•
Review of groundwater resources
•
Environmental considerations
•
Summary of water requirements
•
Water quality issues
•
Demographics and economic activity
•
Current analytical methods and technical capacity
•
Institutional structures
•
Legislation and legal issues
•
Preparation of scope of work for Phase 2
•
Preparation of preliminary Water Resources Management Plan and Status Quo Assessment
•
Organisation and presentation of workshops
Implementing Organisations
Jeffares & Green
Duration
In progress to be complete in 2007.
Funding
R2,497,200 funded by GTZ.
Contact Details
Robyn Tompkins
Jeffares & Green (Pty) Ltd, Consulting Engineers
P.O. Box 13009, Cascades 3202
Phone: +27 (33) 347 1841, Fax: +27 (33) 347 1845, Cell: +27 (82) 828 0526
Website: www.jgi.co.za, e mail: tompkinsr@jgi.co.za
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c. Development and Implementation of the Strategic Action Programme
for the Orange-Senqu River Basin
Information Sources
Information in this section has been extracted from:
•

United National Development Programme, undated. Development and Implementation of
the Strategic Action Programme for the Orange-Senqu River Basin.

•

GEF, undated. Project Development Facility Request For Pipeline Entry: Development and
Implementation of the Strategic Action Programme for the Orange-Senqu River Basin.

Description
The overall goal of the Project is to improve the management of the Orange Basin’s trans-boundary
water resources through Integrated Water Resource Management (IWRM) approaches that
remediate threats and root causes. In the pre-implementation phase the project will:
•

Consolidated Mechanisms for consultation and co-ordination among the participating
countries through creation of a Project Management Unit (PMU), a Project Steering
Committee (PSC) and Country Inter-ministerial Committees (IMCs).

•

A Transboundary Diagnostic Analysis containing sufficient details to form the basis for the
completion of a Strategic Action Program which would start implementation during Full
Project Phase, and retention of the necessary regional and international expertise for
completion of the TDA.

•

Initial Stakeholder Consultations and a detailed Stakeholder Involvement Plan

•

A fully-costed GEF Executive Summary and UNDP Project Document and donor consultations.

Following the pre-implementation phase a comprehensive programme will be implemented with the
following activities:
•

Increased institutional capacity for ORASECOM

•

Preparation of a Strategic Action Program.

•

Successful Undertaking of Pre-SAP Demonstration Projects and Pre-SAP Studies of a
Transboundary Nature

•

A Basin wide, effective program of Stakeholder Involvement for the full range of Outcomes
and Activities envisaged in this Project

•

Facilitate long-term program and ecosystem monitoring, evaluation and reporting based
upon, among other things, initial GEF International Waters indicators.

Implementing Organisations
The UNDP will be the Implementing Agency for this Project, and UNOPS will be the Executing
Agency. The ORASECOM is expected to play an increasingly important role in Project execution as
it moves to create a permanent secretariat function.
Duration
5.5 years.
Funding
The pre-implementation phase is costed at US$ 3.57 million. A funding request of US$ 700,000 is
sought from the GEF. The implemented phase is estimated to be US$ 39 million: GEF funding will
be in the amount of US$ 6 million and co-finance is expected to be US$ 33 million.
Contact Details
Unknown
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d. Support To ORASECOM
Information Sources
Information in this section has been extracted from:
•
Brlingénierie, 2002. Support To The Orange - Senqu River Commission: Draft Presentation
Report.
•
Troy B, 2005. Email Communication.
Description
The overall aim of the programme is to provide support to ORASECOM. The project intends to
provide support in ten action areas:
•
Study of a mechanism for mobilising funds for protection of the river basin
•
Training / Development of capacities of members of the Commission, experts and technical
teams
•
Definition and establishment of indicators for management of the basin
•
Analysis and quality control of the existing data bases in each country, with the view to
exchanging data and possible future integration
•
Protection of the sources of the Orange-Senqu
•
Review of the situation of underground waters in the Molopo sub-basin (South Africa and
Botswana) with regard to the needs of the rural communities
•
Feasibility study of the potential for sustainable development of water resources in the
Molopo-Nossob sub-basin ;
•
Improvement of irrigation and drainage in the lower Orange Valley (South Africa and
Namibia) and evaluation of the impact on water quality;
•
Evaluation of the development potential of utilizing “marginal” water
•
Definition of a management programme and environmental issues.
Implementing Organisations
Unknown
Duration
3 years. Still to be initiated.
Funding
Preliminary budget of 1 911 950 Euros for funding by the French Global Environment Facility
(FGEF). It should be noted that this project is designed to be complemented by funding from other
Donor Agencies and the Relevant Countries.
Contact Details
Unknown

e. IRD Contribution to “Support to ORASECOM”
Sources of Information
Information in this section has been extracted from:
•

IRD, 2005. Powerpoint Presentation of Proposal of IRD contribution to the project “Support
to ORASECOM”.

Description
There is a broader FGEF project to provide support to ORASECOM through 10 action areas.
IRD will contribute to this broader initiative by:

The

Supporting the constitution of the Project Implementing Unit:
•

Drafting of the invitation document for consultants,

•

Evaluation of the received proposals,

•

Drafting of the report of the tender assessment committee,

79

NeWater_Orange River Basin_RAP_4.11.05 (Pre-GA Draft) Incomplete, please do not quote
•
Drafting of the contract and of the other documents of the procedure.
Input in the technical study: Sustainable development of water resources in the Molopo Nossob
Basin
•

Practicalities to be discussed:

•

Assessment study on the basis of the ToR already written and transfer of the results to
ORASECOM

•

Take part of a joint venture with local institutions/ consultants in charge of the whole
study

Implementing Organisations
IRD: French Research Institute for Development
Duration
12 Months
Funding
15,000 Euros from FGEF
Contact Details
Billy Troy
Institut de Recherche pour le Développement/
French Research Institute for Development
French Institute of South Africa (IFAS)
66 Wolhuter Street P.O. Box 542 Newtown 2113
Johannesburg, South Africa
Tel: (+27) 11 836 0561/4
Cell: (+27) 82 294 9430
Fax: (+27) 11 838 6220
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Annex 2. Research activity tree and metadata checklist
The data requirements of the NeWater project have been identified by inputs from the various
Work Blocks. Due to the wide range of activities in the project, there is a need for many different
types of data.

Research Activity Tree
The Research Activity Tree has been developed on the basis of inputs from several stakeholder
consultation activities including group workshops in South Africa and Lesotho, plus numerous
individual and group interviews and discussions between different stakeholders and the NeWater
Orange research team.

Figure 18. Research Activity Tree

Metadata checklist
Contact person: Dr. Chris Dickens, INR, South Africa
This Metadata Checklist is based on the data requirements from other WBs. It includes information
about data on:

principal geographical features should be provided. This should include a map indicating the
key features

Hydrology and water resources

Basic social, economic and cultural data

Water demands



Environmental issues
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Metadata to be collected for the whole Orange Basin
Data requirement

Availability

Cost?

Source of data

Quality of
data

(provide contact details)

Description of database
e.g. hardcopy, software, years coverage, frequency, content

1=reliable
5=unreliable

Hydrology and water resources
Location, area and capacity of
dams and impoundments

YES

YES

Free

Charge?

Department of Water Affairs and Forestry
http://www-dwaf.pwv.gov.za/hydrology/
(See above)

Food and Agriculture Organization of

(See above)

(See above)
?

CD Rom. The SADC Water Resource Database (WRD) holds
information on surface water resources and related issues in the
SADC region. It is composed of a number of interlinked
databases on Surface Water Bodies (SWB), Watersheds (WS),
Rivers (RIV), Aquatic Species Distribution (ASD), bibliographic
databases (BIB), the Aquatic Mailing List (AML) and other
specialised databases on fish and fisheries. The first four
database components (SWB, WS, RIV and ASD) are now
available on CD-ROM with all necessary software.

?

Online data list of dams in the Vaal catchment. Details dam
levels, contents, percentage full, flow and rainfall per day

4

Online databases containing earth observation data since the

the
United

Nations:

Aquatic

On-line database.

Resource

Management Program (ALCOM)
http://www.fao.org/fi/alcom/wrd_dl.htm
Log on and complete the download form.

Enquiries can be directed to:
YES

Free

The Programme Coordinator, ALCOM
Mail: PO Box 3730, Harare, Zimbabwe
Location : Fisheries Research Unit, National
Parks Complex,
Sandringham Drive, Harare, Zimbabwe
Telephone: 263-4-734797, 724985
Fax: 263-4-736847
Telex: 260-40 FAO ZW
E-mail: ALCOM@Harare.iafrica.com
Rand Water
http://www.randwater.co.za/Education/Edu_Det
ails.asp?ArticleId=48

Basic social, economic and
cultural data
Land cover and land use

YES

Free

Council for Scientific and Industrial
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Availability

Cost?
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Source of data

Quality of
data

(provide contact details)

Description of database
e.g. hardcopy, software, years coverage, frequency, content

1=reliable
5=unreliable

Research (CSIR)

1980’s through to present. Three catalogues are maintained: The
Main SAC Catalogue is for Landsat 4,5 MSS; Landsat 5 TM;
Landsat 7 ETM; SPOT 1,2,4; ERS 1,2 and NOAA sensors; The
EROS Catalogue (ImageNet South Africa) is presently for the
high resolution (1.8m) EROS-1A sensor only and The MSS
Catalogue is a separate interface for viewing 'quick looks' of early
MSS scenes between 1972 and 1979.

http://www.csir.co.za/plsql/ptl0002/PTL0002_P
GE100_LOOSE_CONTENT?LOOSE_PAGE_N
O=7139636

Also available telephonically on:
(012) 334 5000
or email: customerSAC@csir.co.za
YES

Charge?

YES

YES

Pricing
varies
(see
website
for details)
Free

Land Affairs: Surveys and Mapping
Contact Janine Absolom for hard copies
021-6584494 or email: sales@sli.wk.gov.za
or contact Pamela/Michelle for digital copies
021-658 4495
dsales@sli.wk.gov.za

?

House a large range of historic and current aerial
photographs, for most areas in South Africa. Available in
hard copy or digital format.

Council for GeoScience
http://www.geoscience.org.za/samindaba/
E-mail Cornelis Vorster
Tel +27 12 841-1131
Fax +27 12 841-1148

?

South African Mineral Deposits Database
GEODE
Geology and Mineral Data

?

A digital geographic database. Includes maps per
province for each of the following: Catchments;
Conservation; Geology; Land cover; Land use;
Morphology; Rainfall; Ramsar; Run-off; Sensitivity; Soils;
Veld type

Department of Environmental Affairs
& Tourism: Environmental Potential

Possibly?

Atals Project (ENPAT)

?

Geomorphology data relating to the Orange River.

Negotiable?
http://www.environment.gov.za/EnviroInfo/prov/intro.htm

Possibly?
Negotiable?

Evan Dollar
CSIR Environmentek
PO Box 320
Stellenbosch
7599
SOUTH AFRICA

?
Fluvial history. He may be able to provide details of other
researches with data.
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Data requirement

Availability

Cost?

Incomplete, please do not quote

Source of data
(provide contact details)

Quality of
data

Description of database
e.g. hardcopy, software, years coverage, frequency, content

1=reliable
5=unreliable
+27 21 8882598 (tel)
+27 21 8882682 (fax)
+27 72 968 0640 (cell)

Possibly?

Geomorphology of the Orange River.
Negotiable?

Possibly?
Negotiable
?
Possibly?

Negotiable?

University Of Witwatersrand
Prof. Tim Partridge
tcp@iafrica.com
0833784073
University of Witwatersrand
Prof. Spike McCarthy
mccarthy@geosciences.wits.ac.za
011-7176558

Geomorphology data of the Orange River.

University of Wales
Dr Stephen Tooth
set@aber.ac.uk
+44 1970 622659

Sediment yield.

Prof. Albert Roooseboom
(Retired from Stellenbosch University
Engineering Department)
ep2@ing.sun.ac.za
021 8084353.

Number of inhabitants and
population density

YES

Basic social, economic and
cultural data – characteristics of
different groups in society (ethnic,

YES

Free

Stats SA (Census 2001 data)
http://www.statssa.gov.za/census01/Census/di
alog/statfile.asp
Can also be requested telephonically from:
User Information Services
Tel: (012) 310-8600
Fax: (012) 310-8500
Email: info@statssa.gov.za

Free

Stats SA (Census 2001 data)
http://www.statssa.gov.za/census01/Census/di
alog/statfile.asp

Can also be requested telephonically

5 (95%
confidence
limits)

5 (95%
confidence
limits)

Contains data per district council, municipality or province.
Lists data for gender, age, population group, employment
status, marital status, religion and disability for 2001. 1996
data and population estimates for other years are also
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Data requirement

Availability

Cost?
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Source of data

Quality of
data

(provide contact details)

Description of database
e.g. hardcopy, software, years coverage, frequency, content

1=reliable
5=unreliable

religious, social, economic).

from: User Information Services

available.

Tel: (012) 310-8600
Fax: (012) 310-8500
Email: info@statssa.gov.za
YES

Free

Municipal Demarcation Board
http://www.saexplorer.org.za/

SA Explorer contains all the maps determined by the Municipal
Demarcation Board over the past two years, together with a wide
variety of geographical, electoral, demographic much of which is
obtained from Stats SA.

http://www.demarcation.org.za/index.aspx

Distribution of wealth (income,
land ownership)

YES

Free

Stats SA (Census 2001 data)
http://www.statssa.gov.za/census01/Census/di
alog/statfile.asp
Can also be requested telephonically from:
User Information Services
Tel: (012) 310-8600
Fax: (012) 310-8500
Email: info@statssa.gov.za

YES

Free

Department of Water Affairs and Forestry
http://www.dwaf.gov.za/Projects/WARMS/

5 (95%
confidence
limits)

Contains data per district council, municipality or province. Lists
data for income category.

Water demands
Main water uses (domestic,
industry, irrigation, tourism,
fishing, etc)

Water Pricing. PDF documents for all provinces (2002 –2006).
Guideline documents per sector (Agriculture, Forestry, Industry,
Mines & Energy)

Water uses is listed on permits. See water
allocation section.

Environment
Water quality data (indicative of
water pollution)

YES

YES

Free

R342.00
excl.
Shipping

Department of Water Affairs and Forestry
http://www.dwaf.gov.za/IWQS/wms/data/000ke
y.htm

?

Rand Water
www.randwater.co.za

?

Centre for Scientific and Industrial
Research: Division of Water, Environment
and Forestry
http://dbn.csir.co.za/water/wqcd/wqcd_over.htm

?

Online Database of Water Quality (per station)
Available data varies per station.
Hold information on microbiological quality of the Vaal Barrage
catchment and health risk areas
National Surface Water Quality Database available on CD. About
2000 gauging stations at many rivers across the country are
monitored for the following water quality parameters:
EC, TDS, pH, Na, Mg, Ca, F, Cl, NO3+NO2, SO4 dis, PO4-P,
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Data requirement

Availability

Cost?
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Source of data

Quality of
data

(provide contact details)

Description of database
e.g. hardcopy, software, years coverage, frequency, content

1=reliable
5=unreliable
TAL ,Si, K, NH4-N , Kjel N, Total P
The interface supplied with the CD-ROM allows users to quickly
identify sampling stations, examine data in summary or graphical
form and export data selectively for further analysis. It is a
particularly useful tool for identifying historical trends and
variations in the data.

l
Technical Enquiries
Derek Hohls
E-mail: dhohls@csir.co.za
+27 31 261 8161
Orders
Nellis Boshoff
E-mail: nboshoff@csir.co.za
+27 12 841 4896

Natural habitats within basin
(habitat types and spatial
distribution).

YES

No

Bloem Water
http://www.bloemwater.co.za/quality/quality.php

?

YES

Free

Ramsar Sites Information Service
http://www.wetlands.org/RSDB/default.htm

?

YES

Free

Detailed Chemical Analysis for Bloemspruit from the 13 Jan
2004.
Wetlands. Provides general and geographical site information;
information on conservational issues; ecological data; uses and
threats and physical information. Also gives information sheets
on hydrology, water quality, depth, tidal variations and ecological
features.
South African National Wetland Inventory. Data is
available with respect to wetland type, coverage,
drainage region and river system. In addition there
is a list of all inventories regarding wetland
information. Includes info on Estuaries.

South African Wetlands Conservation
Programme
http://www.environment.gov.za/copy of
soer/nsoer/resource/wetland/inventory.htm
Department of Environmental Affairs & Tourism
John Dini
tel (012) 310-3789; nat_jd@ozone.pwv.gov.za

Ecosystem goods and services
available in the basin.

YES

?

Centre for Scientific and Industrial Research
Dr Bob Scholes
CSIR Environmentek
PO Box 395
Pretoria
0001
South Africa
Tel: +27 12 841 2045
Fax: +27 12 841 2689
bscholes@csir.co.za

?

A substantial amount of including sanitation, hydropower,
irrigation, tourism and changes in water demand is available.
Much of this data has been published in a CSIR Report:
Ecosystem Services in Southern Africa – a regional Assessment
(Scholes and Biggs (eds.))
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Data requirement

Availability

Cost?

Incomplete, please do not quote

Source of data

Quality of
data

(provide contact details)

Description of database
e.g. hardcopy, software, years coverage, frequency, content

1=reliable
5=unreliable
YES

Free

Biodiversity, especially aquatic

YES

Charge?

Department of Water Affairs and Forestry
http://www.dwaf.gov.za/Dir_WS/WaterServices/
WSIndex.asp?curRes=1024

Aquatic Species Distribution Database
(Forms part of the Water Resource
Database)

Provides future requirements regarding basic water supply and
sanitation per province as well as free basic services statistics.
Also provides various prediction models and status graphs per
municipality across South Africa.

?

CD-Rom

?

Fish species. Electronic database and possibly some hardcopy
data too. Collections at mouth, along the Orange and at in
various tributaries thereof. Surveys have also been conducted in
Lesotho. Data includes both historic and current data. A variety of
data is available and may include date caught, species caught,
location, size of fish and fishing method.

?

Aquatic Invertebrates of Southern Africa. Various
species collections are available including collections by
Rob Palmer, CSIR and Ferdy deeMoor. Much of this
material has been synthesised and published in reports
which can also be obtained.

http://www.fao.org/fi/alcom/wrd.htm

YES

YES

YES

Unlikely to
charge

Charge for
time

The Programme Co-ordinator, ALCOM
Mail: PO Box 3730, Harare, Zimbabwe
Telephone: 263-4-734797, 724985
Fax:
263-4-736847
E-mail: ALCOM@Harare.iafrica.com
South African Institute of Aquatic
Biodiversity (Fish)
Willem Coetzer: w.coetzer@ru.ac.za

Albany Museum
Dr. Ferdy deMoor 046 6222 397
?

?
Southern African Plant Invaders Atlas
Ms Lesley Henderson, E-mail:
henderson@sanbi.ac.za

Weeds and Invasive Plants. The Southern African Plant
Invaders Atlas (SAPIA) is a mapping project that aims to collect
information on the distribution, abundance and habitat types of
alien invasive plants in Southern Africa. The SAPIA Database is
computerised and includes 48 000 locality records, covering 500
naturalised alien plant species. During the first phase (1994 –
1998), information was collected on only South Africa, Swaziland
and Lesotho. The second phase (2000+) is now in progress, and
involves extending the project to Angola, Botswana, Malawi,
Mozambique, Namibia, Zambia and Zimbabwe as part of the
Southern African Biodiversity Network (SABONET).

87

NeWater_Orange River Basin_RAP_4.11.05 (Pre-GA Draft)
Data requirement
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Source of data

Quality of
data

(provide contact details)

Description of database
e.g. hardcopy, software, years coverage, frequency, content

1=reliable
YES

5=unreliable
?

?

AGIS
YES

Free

database

on

weeds

Online database of weeds and invasive plants

and

invasive plants

?
Custodians of reptile and bird data.

http://www.agis.agric.za/agisw
eb/IDc73a2eb4361064/?MIval=
YES

Negotiable

?

/wip_n.html

Phytoplankton data over several years from the Vaal River.

YES

?

Transvaal Museum
http://www.nfi.org.za/tmpage.html
Contact information available for each
department (see website)

?
Phytoplankton data for +/- 20 years primarily for Vaal catchments
in Gauteng and Vaal dam

North West University
Professor AJ Pieterse/ Sannette Janse van
Vuuren
018-2992500

Rand Water (Vereeniging)
Annelie Swanepoel
016-4215150

Water allocation
Record of allocated water,

YES

Free

Department of Water
Forestry (Head Office)

Affairs

and

?

Current and historic permits for water use. Current data in
electronic database, historic data is in hardcopy.
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Availability
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Source of data

Quality of
data

(provide contact details)

Description of database
e.g. hardcopy, software, years coverage, frequency, content

1=reliable
5=unreliable

licences, quantities and
distribution.

Johan Joubert
012-336 8540
JohannJ@dwaf.gov.za

Main actors in water
management (incl. decision
makers, users, other
stakeholders at all levels)
List of stakeholders in water
management

YES

Free

Water Research Commission
http://www.wrc.org.za/links_databases.htm#

?

Links to other major water institutions in South Africa.

YES

Free

Department of Water Affairs and Forestry
http://www.dwaf.gov.za/dir_ws/wsdp/index.asp
?curRes=1024

?

Lists all the Water Services Authorities across South Africa.

YES

Free

Department of Water Affairs and Forestry
Internal Strategic Perspectives
http://www.dwaf.gov.za/Documents/

?

YES

Free

Integrated Development Plans are available.
See: http://www.idp.org.za/

?

Internal strategic perspectives (ISPs) have been
developed for all 19 water-management areas. These are
the forerunners of the Catchment Management Strategies
that will be prepared by the CMAs when they are
established. They describe the water availability and
water requirements in each area, and outline the
approaches to be adopted for managing water resources.
In particular, they provide general principles for the CMAs
to authorise water-use.

?

Every municipality in South Africa is required to produce an
Integrated Development Plan, in which the city's future is mapped
over the short, medium and long term. Issues that are considered
include spatial planning, disaster management, finances,
performance targets and economic development. This website
contains a complete list off all IDP’s

River basin management plans
Are plans available at basin or
local scale?

YES

Free

Systematic

Conservation

for Rivers

Planning

Development of policy and a planning framework tool for the
systematic conservation of rivers. This web page details the
project and provides downloadable PDF files.

http://www.csir.co.za/rivercons/
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Source of data

Quality of
data

(provide contact details)

Description of database
e.g. hardcopy, software, years coverage, frequency, content

1=reliable
5=unreliable

Monitoring / information
management
Current Water Schemes

YES

Free

Department of Water Affairs and Forestry
http://www.dwaf.gov.za/dir_ws/WaterServices/r
eports/pg_reports.asp?cid=4&curReportID=14&
TreeNodeID=24&p_intLevel=0&chkblnSectionD
etailText=True&Prov=ALL&cursecAuthorityCod
e=&curLinkID=&curYear=8&curLevelID=0

?

Online list of all Water Schemes throughout South Africa.
Includes the scheme name, owner, district and local municipality
and whether the scheme involves water or sewage.

Capacity building
Levels of general education

YES

No

Stats SA (Census 2001 data)
http://www.statssa.gov.za/census01/Census/di
alog/statfile.asp

5 (95%
confidence
limits)

Contains data per district council, municipality or province. Lists
data regarding the level of education for 2001. 1996 data also
available.

YES

No

?

Provides a list of international water organisations.

YES

No

Environmental Expert Directory
http://www.environmentalexpert.com/directory/waterorganization.ht
m

?

Provides a list of all earth science professionals (geohydrology,
groundwater, hydrology etc.) exploration and mining companies,
associations and products in Africa, listed by category.

Numbers of water resource
specialists

Geo Africa: Directory of Earth Science
Resources
http://www.geoafrica.co.za/
OTHER?
Legislation
Bibliographies
Documents

YES

Free

Department of Water Affairs and Forestry
http://www-dwaf.pwv.gov.za/documents/

Downloadable versions of the National Water Act, the Water
services Act, the relevant White Papers and other water related
legislation.

WATERLIT
http://biblioline.nisc.com/scripts/login.dll?BiblioL
ine

A combination of water resources databases from different
countries (including South Africa) provides more than 640,890
citations and abstracts published since 1970.

Department of Water Affairs and Forestry
http://www-dwaf.pwv.gov.za/documents/

A variety of useful water related documentation.

Water Research Commission
http://www.wrc.org.za/publications_reports.htm

All WRC Reports are detailed. Some are downlaodable for free
while others stipulate a charge.
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Incomplete, please do not quote

Source of data
(provide contact details)

Quality of
data

Description of database
e.g. hardcopy, software, years coverage, frequency, content

1=reliable
5=unreliable

Other useful websites

World Commission on Dams
http://www.dams.org/
International Rivers Network
http://www.irn.org/
Google Earth
http://earth.google.com/
Fish Base
http://www.fishbase.com/search.php
River Health Programme
http://www.csir.co.za/rhp/
The African Water Page
http://www.thewaterpage.com/
Water Institute of South Africa
http://www.wisa.org.za/Home/Home.htm
Johannesburg Water
http://www.johannesburgwater.co.za/
Bloem Water
www.bloemwater.co.za
Rand Water
www.randwater.co.za
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Annex 3. Letter sent to Water Commissioner in Lesotho,
on behalf of village community of SHeli

Maclean Building,
Crowmarsh Gifford,
WALLINGFORD,
Oxfordshire, OX10 8BB
Tel: +44-1491-692457
7th September, 2005
Mr. E. Lesoma,
Commissioner of Water,
Dept of Water Affairs,
Maseru
LESOTHO

Dear Mr Lesoma,

You may remember our visit at the end of June, when we conducted a consultation exercise in
Maseru. During that time we met with you in your office, and had much discussion about the
NeWater Project.

Our work in the project is continuing, and since we met you, we have had similar meetings with
many different stakeholders in South Africa. You may remember that the NeWater project is
concerned with the development of techniques of adaptive management for the water sector, and
one of the case studies for the NeWater project is the Orange Basin, which of course includes the
Senqu, and is highly relevant to your country. I am attaching for your reference an outline of the
project and the leaflet we may have left with you before.

During our visit, we also had a consultation meeting with the Chief (Mr.Shelole) and 26
representatives of the Sheli community. During that meeting, we were shown excavations of the
development of a concrete reservoir which is being built for WASA to serve the Tikoe industrial
area. This reservoir is located adjacent to the village, and the pipes linking it to the industrial area
the area run through Sheli village itself. People in the community said that they hoped that this
new industrial area will provide them with employment opportunities, and were appreciative of the
prospects of economic development.

Another issue they discussed with us during our visit was the fact that the households in the village
do not have direct access to water for domestic use. They currently collect it from the river below
the village, or from the spring up above on the hillside. The group estimated that it takes a total of
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5 man-hours per day to get adequate water for the household from either of these sources, and no
single house has a piped supply. Other water points which were previously available were no longer
functioning, and all households have to allocate a significant part of their resources to this water
collection duty. As a result, they obviously have fewer resources with which to generate income
than they would have done if a better water supply was available.

In the spirit of ‘adaptive water management’, the theme of the NeWater project, I am writing to tell
you about this issue in particular, as I felt it may be within your power to influence the situation. It
seems logical to think that if a reservoir is being built in that location, it would be reasonable, and
equitable, for the people to have some benefit from that construction, as it impacts directly upon
them. It may be possible for example, to introduce some water point along the pipeline in some
accessible locations for the community. A water committee could be set up to oversee appropriate
behaviour and management of this common resource within the village. For a more comprehensive
solution, water points could be set up across the whole community zone, whereby individual
households could either have ‘stand-pipe’ access or they could provide a connection from their
household to that point, paid for by themselves. Due to the very small amount of water used for
domestic purposes (relative to the larger volumes used for industry), the cost of this provision for
the community is likely to be relatively small. This cost could be covered in two ways:
a. by a cross-subsidisation scheme whereby these costs were borne by the industrial units
in Tikoe
b. by the community themselves developing a communal payment scheme

In this way, the many households in the community would feel a direct benefit from the new
scheme which crosses the land where they live. In adition, this would also be a clear contribution
to the commitment which your government and the international community have to the
achievement of the Millennium Development Goals, (especially that which is concerned with
reducing by half the number of people currently lacking access to safe water).

I do hope you don’t mind me bringing this to your attention. In order to ensure that the people of
the Sheli village know that we have taken their points into account in our consultation, I am
copying this letter to Mr Shelole at the Chief’s College. We feel that there is a real opportunity here
to move from theory to practice in more integrated and adaptive water management, and this
would be a marvellous example for the people of Lesotho to demonstrate to the world.

It was a real pleasure to meet you again, and your insights provided a real degree of enrichment to
our understanding of the situation in Lesotho. You may have already received our report on the
June visit, but if not, it will be with you soon. I will also be contacting you further about specific
NeWater research activities which may be of interest to you, and about which we would value your
inputs.

Best wishes
Dr. Caroline Sullivan
Head of Water Policy and Management
Centre for Ecology and Hydrology
Wallingford UK
Email: csu@ceh.ac.uk
Website: www.ceh.ac.uk

Enclosures: NeWater Literature
Copy of letter to Mr Shelole, Chief of Shile community
Copied to: Mr. M. Shelole, Chief of Sheli Village
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The area of Shile Village and the future industrial area of Tikoe

94

NeWater_Orange River Basin_RAP_4.11.05 (Pre-GA Draft)

Incomplete, please do not quote

Annex 4. Posters on the Orange for the GA meeting

Orange River Basin Case
Study : Research Maps

New Approaches to Adaptive Water Management under Uncertainty
Integrated Project in the 6th EU Framework Programme

www.newater.info
New Approaches to Adaptive Water Management under Uncertainty

Participatory definition of research needs as per work block

A preferred integrated research option

An implementation
process for
adapting the
Newater action to
the basin needs
and environment
context

For further information contact
Dr Chris Dickens at
DickensC@ukzn.ac.za,
Dr. Caroline Sullivan at
csu@ceh.ac.uk or
Dermot O’Regan at dpo@ceh.ac.uk
Or Myles Mander at

CONTRACT No 511179 (GOCE)
PRIORITY 6.3 Global Change and Ecosystems
Project duration: 01.01.2005 - 31.12.2008

myles@futureworks.co.za
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Annex 5. BRAVA guidance and processing
BRAVA Task 1: Supplementary information on the system description
This task develops basic information on:
;

Geographic location, climatic zones, elevation, etc.

;

Elements of the water resource system: rivers, aquifers, water infrastructure, demand nodes, population

;

Current management and public issues in the basin, such as conflicts over environmental flows, plans to build new reservoirs

;

Case study team: members, skills, links to major stakeholders

;

Additional supporting material and data available (link to WB3)

TASKS

GUIDANCE

1.1 Location

Description of geographic location and resources such as climatic
zone, elevation, etc. helps to locate the case study in a larger context;
maps are useful

1.2 Water system
elements

An inventory and description of the components of the water system,
such as the surface and groundwater resources, nodes of abstraction
and return, major uses and levels of demand, an overview of the
stakeholders responsible for managing the system

1.3 Current issues

A synopsis of management issues in the basin that are recurrent
(e.g., periodic regulatory reviews), apparent in public debates (e.g.,
water metering and pricing), or often mentioned by stakeholders
(e.g., in public meetings); these will help identify conflicts and
management issues related to different views of vulnerability

1.4 Case study team

Short briefs on the team, indicate who will take the lead in the
vulnerability assessment and other WPs in WB2; check with WB3
reporting

BRAVA Task 2: Scoping of threats and exposure units
The inventory of threats and exposure units involves:
; Inventory of threats
; Major impacts of threats, significant historical events
; Inventory of the exposure units that will be used for subsequent analysis
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An inventory of the threats and exposure units found in the case study region is the first requirement of a vulnerability assessment. This is largely qualitative
information that can be derived from existing documents, expert judgements and stakeholder knowledge in the region. However, more structured techniques
may be desirable in subsequent work.
Inventories of hazards, threats and stresses are fairly common, although they generate considerable discussion as to the relative importance of each threat in
reality.
Characterising exposure units is more difficult—that is, it is more of a judgement among the stakeholders and experts as to who or what should be the unit of
analysis in a vulnerability assessment. A formal definition of exposure unit is ‘an activity, group, region, or resource that is subjected to an external hazard,
threat or stress’ (in the case of the IPCC this is limited to climatic stimuli). Exposure units might be a mixture of:


Socio-economic classes of people, such as a typology of water users based on income and consumption patterns, relative poverty,



Demographic classes, such as women, children or the elderly, or ethnic groups



Environmental components of the catchment, such as groundwater, groundwater recharge zones, wetlands, or endangered habitats



Public infrastructure, such as bridges, roads, and reservoirs may also be considered as exposure units—in the sense that they are vulnerable to specific
hazards

At the same time, assessment teams must decide the geographic scope and resolution of the assessment. It is beyond this protocol to offer specific advice
here. However, do not confuse geographic resolution (e.g., a GIS based on 50km pixels) with the notion of an exposure unit—those populations and elements
the system that are subject to different hazards, threats and stresses.
Clearly, this rapid appraisal need not cover all of the exposure units in a basin! The case study teams might:


Adopt a multi-level perspective, with some aspects considered at the basin level and higher resolution case studies of specific exposure units in subcatchments



Use a representative exposure unit in this rapid assessment. For example, the range of threats and characteristics of different water users in the lower
basin might be compared with those in the upper basin, using aggregated data and typical profiles rather than household or individual data.

TASKS

GUIDANCE

2.1 Identification
of threats
(historical
episodes, present
risks)

This is an inventory of the main threats affecting the basin
INEQUITABLE ACCESS TO WATER

(1 -

Table 10.1). It begins with an inventory of historical episodes (focus on the
event of record or the past 30 years or so), for example:
•
Climatic hazards such as drought, floods, high temperature events,
windstorms
•
Environmental pollution events
•
Economic and financial crises
•
Regulatory and institutional changes
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These can be drawn from:
•
Existing documents and reviews: most of the serious risks are likely
to have been assessed in some form
•
Brainstorming sessions with stakeholders (useful as part of a
participatory approach, see below)
•
Expert knowledge among the case study team and consultants
This list may be sufficient as background at this point. However, it would
also be helpful to provide subsequent information. For example, in Table
10.2:
•
Year and month (if the episode was within a year)
•
Water system effects: description of the major effects on the water
system
•
Significance of the episode in management of water resources and
social and institutional responses to risk. For example, the 1995
drought in England was seen as a consequence of the privatisation of
the water industry in 1989 and shaped the current regulatory
approach. This will be only a qualitative notation, maybe just a
rating of High for those events that were most important.
2.1 Identification
of threats
(participatory)

A supplemental activity is a participatory brainstorming exercise or
structured elicitation of threats.
This links to WB1 (and could be
incorporated in a stakeholder meeting along with other steps in the
protocol). The result is further rows in Table 10.2 (and subsequent tables).
A brainstorming exercise is a suitable method:
•
Assemble a range of participants: if the group is too large, cluster
them according to different sectors, levels of stakeholders or
thematic risks; if only experts are used, they might be asked to play
the role of different stakeholders or populations at-risk
•
Everyone writes down different threats on cards or post-it notes;
different colours can be used for different groups
•
The cards are posted on a large white board or flip charts
•
Clusters of similar cards are grouped together, often forming a
hierarch of threats, for instance drought might be a general category
encompassing winter or summer drought, short term operational
losses or multi-year low flows, etc.

2.1 Identification
of threats (trends)

Using the same threats as above, fill in Table 10.2:
•
Estimates of the likelihood, for example a 1% event is rainfall
intensity greater than X mm/hr
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Trends in the likelihood: is the event becoming more or less
common?
Trends in magnitude: e.g., are storms more intense?
Trend in spatial location: e.g., are droughts covering a larger area,
or are new areas affected by storms
Other trends

For each risk, provide as much information on impacts in

Table 10.3 as is readily available (remember, this is a rapid appraisal,
further details can be filled in later)
•
Lives lost: total and as a percentage of the population affected
•
Population affected: total and as a percentage of the population in
the basin at the time
•
Gender, age or social vulnerability if specific population groups were
affected more than others: qualitative notes on whether the impacts
affected one group more than another
•
Economic impacts and costs: quantified if available, otherwise a
description of the kinds of impacts and relative severity
•
Ecosystem and environmental effects: likely to be descriptive unless
formal surveys were carried out
In the process of collecting information on past and current threats, the
teams are likely to uncover a wealth of information about adaptation
strategies (or coping strategies). It is worthwhile collating this experience at
the same time, although it is somewhat beyond what is essential for a rapid
baseline vulnerability appraisal. The SEI (and other NeWater partners) can
provide assistance on how to evaluate coping strategies.
2.3 Exposure units

This task is an initial inventory of who is exposed to the range of threats
identified above. At this stage, the task is simply to list the exposure units
and describe their characteristics in general terms (
Table 10.4). If more information is readily available, feel free to provide it,
but the minimum inventory might be:
•
Who is exposed?
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What is the nature of their exposure? For example, direct impacts of
floods or indirect exposure due to increased water charges
Where are they located, at what scale?
What is their water use (amount and sector)?
What is the source of their water?
Any other useful information

BRAVA Task 3: An exposure matrix and narrative
The threats and exposure units are brought together:
; Matrix of vulnerable groups and their relative exposure to different threats
; Narrative of vulnerability
The third task brings together information on the social, economic and institutional aspects of vulnerability. It is a description of the structure of vulnerability,
which can be further developed with quantitative indicators later in the NeWater project.

TASKS

GUIDANCE

3.1 Exposure matrix

The sensitivity of vulnerable groups (or exposure units) identified in the
previous step to different threats is collected in a simple impact matrix).
This is usually done as a guided exercise among experts, but can also be
built up from focus groups and interviews with vulnerable populations
themselves. The steps are:
•

List the exposure units as rows in a matrix

•

List the threats as columns

•

For each intersection of exposure unit and threat, judge the
sensitivity of the exposure unit on a scale of 1 to 5 (other scales can
be used, but this is the most convenient)

•

Review the ratings to see if they make sense: is there consistency for
each exposure group across the range of threats? Are the effects of
each threat consistent across the range of exposure units?

This matrix can be further developed—additional guidance is available from
the SEI.
3.2
Narrative
summary

&

Use the exposure matrix to provide a concise narrative or summary of
vulnerability. Common questions are:
•
Which exposure units are most vulnerable? Does this depend on the
nature of their exposure, e.g., loss of life, economic livelihood,
property and assets?
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Which hazards are most dangerous?
What is the relative stress at present?
Which stresses are likely to become serious in the future? For which
exposure units?

BRAVA Task 4: Subjective profile of vulnerability
The final analysis will help compare the case studies:
; Comparison of vulnerability for different exposure units and basins

TASKS
4.1
Compare
vulnerability
along
common attributes

GUIDANCE
This task compiles a subjective, relative scoring, on a scale of 1 to 5, for a
set of common vulnerabilities (Error! Reference source not found.).
The scores will be reviewed among the case studies and used in the
project synthesis to compare the relative importance of different factors.
The scores are relative, so provide an explanation as to the reasons for
the score. This will be an iterative task and we may come back to the
case study teams for clarification.
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Annex 6. Responsibilities and time plan for RAP processing
What

e.

Action

who

until

Develop draft of RAP

Chapter

1

Basin description summary

(starting from material in Annex for the
proposal, further expend it along the
main
categories
of
the
NeWater
subjects/WPs)

1.1

First Characterization of Water Management Regimes in the NeWater
Basins – Questionnaire (D)

Answering questionnaire, send back to
CPW and integrate it in CS RAP

CS-L

10/06/2005

1.2

Spatial scales / Geographical focus / socio-economic (D)

Writing in CS RAP

CS-L

10/06/2005

1.3

Current use of tools for IWRM (D)

1.4

Baseline Rapid Vulnerability Assessment (D)

(quick – using the material in Annex for
the proposal), have workshop for four –
perhaps 7, supported by WB 2

CS-L
WB 2

1.5

Stakeholder roles and feedback

Work in CS and writing in RAP

CS-L

10/06/2005

1.6

Participatory definition of research needs

Based on 1.1 – 1.3 a first draft that
names CS specific research/concern
issues, writing in CS RAP

CS-L

10/06/2005

2

Activities to Month 18

From DoW

2.1

Research Activity tree

Writing in CS RAP

CS-L

10/06/2005

2.2

NeWater work plan (from DoW for the Rhine)

2.3

Involved work packages and NeWater partners

2.4

Case Study Teams

2.5

Preliminary identification of tool needs

2.5.1

The NeWater
experiences

Writing in CS RAP

CS-L

10/06/2005

approach

to

vulnerability:

10/06/2005

WP 4.1

based

on

case

study
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Research plan to month 48 – to be done after GA

g.

3

Research until Month 48 (D)

3.1

Main NeWater outputs from this case study

10/06/2005

3.2

Relation main outputs and WP activities

10/06/2005

3.2.1

Rationale for NeWater outputs

10/06/2005

3.2.2

Description of activities to month 48

10/06/2005

Parallel actions
WBs ÍÎ WPs discussion of concept

h.

Discuss
partner
related
research
interests and research capacity. Shall
lead to the final research agenda with CS
teams (2.)

Stakeholder meetings with flyers and drafted concept of research/concern issues

CS-L

i.

CS-L

j.

Feedback from stakeholder meetings on RAP

k.

revision

l.

10/06/200

of

RAP

Approval of revised RAP by PICP during GA with final input from GA at the
beginning og GA meeting

(moderated by the project coordinators if
conflicts occur)

CS-L

before
November
meeting

CS-L

before
November
meeting

WB-L
CO

At
general
assembly
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Annex 7. Stakeholder action and participation (original dates shown)
Activity (& tasks)
Kick-off meeting in Osnabrück; make
preliminary matching of thematic WPs
and cases
Develop stakeholder protocol – initial
version (T3.1.1)
Planning case study process; initial
stakeholder
selection
and
contacts
(different stakeholders for different WPs
if needed) (T3.x.1)
Develop
guidance
on
baseline
assessment in the case studies (also
covering tools, capacity building, and
vulnerability assessment) – initial version
(T3.1.2)

Main responsibility

Timing

Outputs
(plus
deliverables & deadlines)
Preliminary
matching
of
thematic WPs and cases

Inputs needed

Month 1
(17-19 Jan 2005)
Cemagref

Months 1-3
(Jan-Mar 2005)
Months 1-4
(Jan-Apr 2005)

CS leaders

CEH

Months 2-4
(Feb-Apr 2005)

Interactions between CS leaders and
thematic WP leaders on introductory
materials on research methods to adapt
them to the needs of individual basins

CS leaders, other WP
leaders,
with
participation of WB3
coordinators

Months 2-4
(Feb-Apr 2005)

Planning & preparation of training
workshop in Montpellier
WB3 workshop in Montpellier to be
attended by all case study teams –
training
on
stakeholder
process,
development
of
final
versions
of
stakeholder protocol and guidance on
baseline assessment (T3.1.3)
Adaptation of stakeholder approach to
the needs of the individual basins
(T3.x.3)

Cemagref

Months 2-4
(Feb-Apr 2005)
Month 4
(25-29 Apr 2005)

Cemagref, CEH

CS
leaders
Cemagref)

(&

Month 5
(May 2005)

Initial
protocol
stakeholder processes

on

Preliminary matching of thematic
WPs and cases
Typology of tools to be used (from
WB4)
Needs
for
rapid
vulnerability
assessment (from WP2.1)
Inputs from other WP leaders on
data requirements
Advice from WP1.2 (Governance)
Initial versions of introductory
materials on research methods
from WP leaders in WBs 1 & 2

Initial guidance on baseline
assessment

Initial stakeholder protocol
Initial
guidance
on
baseline
assessment
Introductory materials on research
methods

Final protocol on stakeholder
processes (D3.1.1)
Final guidance on baseline
assessment

Final protocol
processes

Stakeholder
approach
adapted
to
needs
of
individual basins

on

stakeholder

Final versions of introductory
materials
on
research
methods, adapted to needs
of
individual
basins
–
defining research outputs
and what value it adds
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Annex 5
Activity (& tasks)

Main responsibility

Timing

Inputs needed

Series of interactive stakeholder contacts
& stakeholder workshop in each basin
(T3.x.4) – combined activity with data
collection (next step)

CS leaders

Months 5-10
(May-Oct 2005)

Data collection in each case study basin
for baseline assessment (including tools,
capacity building, vulnerability) (T3.x.2)
– combined activity with stakeholder
interaction (previous step)
Produce report on current status in each
basin = baseline assessment report
(T3.x.5)
Support training & methodological advice
for case study teams (T3.1.4)
Planning for WB3 meeting in Nov 2005

CS leaders

Months 5-9
(May-Sep 2005)

Final stakeholder protocol
Adaptation of stakeholder protocol
to needs of basin
Introductory materials on research
methods
Final
guidance
on
baseline
assessment

CS leaders

Month 9
(Sep 2005)

Cemagref, CEH

Project general assembly and WB3
workshop – bringing together CS teams,
representatives of stakeholders and
researchers from WBs 1, 2 & 4. This will
define
the
research
programme,
requirements for tools and capacity
building needs for each basin (T3.x.6)

WB coordinators & CS
leaders,
with
participation
of
selected stake-holders,
other WP leaders

From month 5
(May 2005)
Months 5-10
(May-Oct 2005)
Month 11
(7-11 Nov 2005)

Develop baseline assessments in each
basin into “Regional reports on context
for participation”.
Applied research in case study basins and
existing tool enhancement (T3.x.7)

CEH

Months 9-12
(Sep-Dec 2005)

Baseline assessment reports for
each basin

Other
WP
leaders,
working in cooperation
with CS leaders
CS leaders, relevant
WP
teams,
local
partners

Starting month 12
(Dec 2005)

Research agenda

Stakeholder interaction and evaluation as
required for individual research themes
(T3.x.8)

CEH, Cemagref
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Outputs
(plus
deliverables & deadlines)
Stakeholder report for each
basin, defining stakeholders’
needs for research, tools and
capacity building (D3.x.2)
Relevant data & information

Data collection (previous step)

Baseline assessment reports
for each basin (D3.x.1)

All the above

Research agenda for each
basin (D3.x.3) – i.e., the
project’s response to D3.x.2
[this material (and D3.x.1,
D3.x.2) will also feed into
WP4.1: Initial compendium
of best practices from case
studies, and users’ requirements for enhancement of
existing tools]
Report
on
context
for
participation
–
all
case
studies (D3.1.2)

Starting month 12
(Dec 2005)
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