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Introduction
Background to the project
This study has been carried out under the EU funded NeWater project, which aims to promote
adaptive water management under uncertainty. During the early stakeholder consultation
phase of the project, it was revealed that much concern existed about the condition of
wetlands in the higher altitude areas of the Orange/Senqu basin, which were perceived as
being of great importance for water resources management. It was also suggested that a
knowledge gap existed which had prevented their adequate recognition and incorporation
into water management processes of the region. This was particularly the case in the Lesotho
Highlands. It was considered that possibly the main reason for this was that water resources
managers did not appreciate the value of these wetlands and thus had not given them priority.
In response to this, work was carried out to establish some measure of this value, and to
build an incentive for including wetland management into a more adaptive water resources
management regime. The project consulted a range of wetland experts in the region, and it
immediately became apparent that there were innumerable assumptions on which wetland
management was based, most of which were unsupported scientifically. The project thus
moved to fill some of these gaps and to provide a consolidated view on the importance and
value of wetlands. However, due to lack of adequate reliable data, it was necessary to make
the biophysical assessments based largely on qualitative estimates and expert judgments,
using a formalized framework and standardized methods. The economic valuations were
based on survey data collected from the sites coupled with information from publications
from the scientific literature and adjusted to 2006 prices.

Introduction

Aim of this work
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To describe the importance of the functions and values of the wetlands in the upper
Orange/Senqu River Basin and thus to provide the means by which the value of ecosystem
goods and services associated with these wetlands can be incorporated into management
strategies for the water resources in the basin.

What are wetlands?
The term wetland is a family name which can be applied to a range of ecosystems ranging from rivers,
springs, seeps and mires in upper catchment areas to midland marshes, pans and floodplains, to coastal
lakes, mangrove swamps and estuaries at the bottom of the catchment. These ecosystems all comprise
land which is transitional between terrestrial and aquatic environments. Water is regarded as the common
driving force with the water table usually at or near the surface or the area periodically covered with
shallow water. It is the prolonged presence of water in wetlands that is essential in determining soil
characteristics and plant and animal compositions that distinguish these areas from terrestrial sites. In
essence then, any part of the landscape where water accumulates for long enough and often enough to
influence the plants, animals and soils occurring in that area, is thus a wetland.
Wetlands are very diverse systems, and in the Orange/Senqu
basin there are many different types. Each type of wetland has
specific characteristics, and may perform different functions
within a landscape. There are marked differences in the kinds
of wetlands found in the basin, ranging from permanently
inundated areas in the Lesotho Highlands, to almost permanently
dry salt pans in the lower part of the basin, and the internationally
important bird migration habitat in the delta wetlands on the
western coast of South Africa. This project focuses on the wetlands
in the upper part of the Orange/Senqu basin (above 1000m
elevation) and seeks to highlight differences in values between
different wetland types and how these vary according to the
context or setting in which the wetland occurs. Three different
wetland types are considered in this study and include:
Floodplains: These include wetland areas characterized by a
meandering channel that overtops regularly to saturate adjacent
wetland areas. Meander cut-offs, backwater depressions and
abandoned channels are typical characteristics of these often
extensive wetland systems.

Valley bottom

Floodplain

Valley bottoms: These are wetlands located in valley bottom
areas (without floodplain features) and include wetlands with
and without defined channels.
Seeps: These wetlands are typically small and located at the
head of drainage lines, or on slopes with water inputs mainly
from subsurface flow.

Hillslope seep

Benefits of wetlands
At the heart of the need to protect wetlands, is the recognition that wetlands provide important benefits
to society. They supply a suite of resources for people such as food, fuel, fibre and water. These are
known as provisioning services. People may also obtain spiritual enrichment, aesthetic experiences or
recreational benefits from wetlands, a suite of benefits referred to as cultural services. They also provide
a wide range of indirect benefits by regulating various ecological processes which contribute to a healthy
environment. These include water purification through the assimilation of nutrients and removal of
toxicants, erosion control and the regulation of climate. Finally, wetlands provide supporting services
which are necessary for the production of other ecosystem services such as primary production, soil
formation and nutrient cycling. A list of benefits which were assessed in this study is detailed in the table
on the following page. It is important to note, however, that numerous other benefits, not listed here,
may also be derived from wetlands.
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Provisioning benefits
Cultural benefits
Regulating and supporting benefits

DIRECT BENEFITS
INDIRECT BENEFITS
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Benefits

Description

Water supply

Water is often extracted directly from wetlands for domestic, agricultural
and other purposes.

Harvestable natural resources

A wide variety of harvestable natural resources are potentially available from
wetlands. Many of these are important from a livelihood perspective and
include sedges for crafts, reeds and wood for construction and medicinal
plants.

Food for livestock

Wetland plants often provide an important source of food for livestock,
particularly in subsistence or commercial farming contexts.

Cultivated foods

Wetlands may be used for the cultivation of food crops. In this way, wetlands
contribute to food security and livelihoods.

Cultural significance

Religious, historical and/or archaeological values may be important for local
communities and contribute to their national heritage.

Tourism & recreation

Wetlands provide opportunities for a range of recreational activities
including hunting, fishing and boating, and may support a range of
tourism initiatives.

Education and research

Wetlands are unique ecosystems which contain both aquatic and terrestrial
elements. As a result, they are often of high value for education and research
particularly if they are accessible.

Flood attenuation

Some wetlands play a crucial role in flood attenuation, thereby reducing
damage to downstream infrastructure.

Stream flow regulation

Wetlands are typically conduits to water flow, storing water and releasing
it to downstream areas. The ability to regulate flows is highly variable
between wetlands and is affected by characteristics such as wetland soils,
evaporation and transpiration.

Sediment trapping

Wetlands typically reduce the velocity of water thereby encouraging the
deposition of sediments.

Phosphate trapping

Phosphates may be adsorbed to wetland soil thereby improving the quality
of water in the downstream catchment.

Nitrate removal

Wetland plants can play a significant role in removing high levels of nitrates
from the system. This is important in preventing eutrophication downstream
and improving the quality of water for drinking purposes.

Toxicant removal

A range of toxic substances introduced into waterways by industry and
agriculture, may also be removed by wetland systems, thereby improving
water quality.

Erosion control

Wetland vegetation helps to hold sediment in place thereby controlling
erosion and helping to maintain the functionality of the system.

Carbon storage

Wetlands typically contain higher levels of organic matter than terrestrial
areas, acting as carbon sinks. In this way they perform an important function
with respect to climate change.

Biodiversity maintenance

Wetlands support numerous species of wetland-dependant plants and
animals including endemic and endangered species. Some of these species
have direct economic value while others support recreational and tourism
activities.

Economic values
Wetlands are highly valuable ecosystems, both ecologically, and from a human perspective. The benefits
generated from the goods and services they provide have an economic value not only to the communities
within the immediate surroundings but also to various users downstream.
The value of any resource is determined by a combination of its availability, and the demand placed upon
it. This demand can be from both human societies, and the ecosystem itself, and, as with any resource,
its value will be higher when a greater degree of scarcity exists. Some wetlands have been classed as
unique, and have been classified as Sites of Special Scientific Interest or of particular significance to society.
Internationally, such wetlands are identified as Ramsar Sites, and are protected under the Ramsar
Convention, to which the Government of South Africa is a signatory. Some 21 wetlands in South Africa
are designated as Ramsar Sites.

Exchange value

The relation between the services provided by wetlands, and the demands placed upon them by society,
can be expressed graphically, as shown below. In this figure, we can see that some key aspects of wetland
functions and attributes, under some conditions, can be classified as critical, in that we have decided that
in the interest of the greater good of society, we will protect them from disturbance by the implementation
of appropriate legislation. In other areas, wetlands are used for many purposes, and their benefits can
be exploited and traded to support local livelihoods (Examples of this could include hunting, hay making,
water abstraction, and collection of medicinal plants and fibres). In a few cases, wetland benefits can be
seen as being so extensive that there is no perceived scarcity, and thus they are not attributed any
particular value. In such cases, it often happens that these wetlands may be drained and converted to
other forms of land use. It is the intention of this booklet to help land owners and others responsible
for land management, to understand the importance of wetlands, and the value they may have for society.
Critical natural capital
Irreplaceable wetland
services and economic value
nears infinity - legislation
needs to protect wetlands

Valuable natural capital
Wetlands have economic
value and their services can
be traded

Abundant natural capital
Easily accessible wetland
services with little market
value - wetlands get used
and converted

Demand for wetland
services

Q1
Q2
Natural capital  stock of wetlands and services
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Approach to the study
Following an extensive consultation process involving a range of scientists, government representatives
and practitioners, ten case study wetlands in the upper Orange/Senqu basin were identified. These cases
were selected to represent a range of common wetland types in various relevant landuse settings, ranging
from subsistence agriculture in Lesotho to large urban areas in Gauteng. The setting, wetland type and
location of each case study are detailed in the table and map opposite.
Once case studies had been selected, field trips were undertaken to each of the case study sites to collate
necessary information to inform an evaluation of each site. The first step in this assessment, involved
building an understanding of present wetland condition and functionality. This was done using WETHealth (Macfarlane et al, 2008) and involved mapping of the wetland and collation of relevant biophysical
information from the wetland and upstream catchment area.
A qualitative assessment of the benefits provided by each case study wetland was then undertaken by using
a modified version of the Wet-Ecoservices assessment tool (Kotze et al, 2008). The approach involves a
qualitative assessment of the 15 wetland benefits outlined on page 4 considered to be most pertinent to
the South African context. This methodology was tailored to obtain an indication of benefit availability
(informed primarily by wetland attributes) and user requirements (informed by discussions with relevant
stakeholders) for each wetland benefit. The results produced, are useful in highlighting the relationship
between benefit availability and user requirements and in so doing, highlighting those key benefits that
are likely to be most important in each wetland system assessed. Economic valuations then focused on
collating the detail required to help assess the value of each key benefit which were estimated using a range
of valuation techniques.
Quantitative economic valuation was also undertaken when data were available. For the Klip River wetland
for example, the water purification service of the wetland was assessed using water quality data and statistical
analyses and the economic valuation of this service was undertaken using both the results of the statistical
analyses on water quality data and information on costs of replacement water treatment technologies.
Various approaches to valuation are used in this report. Some of the studies are simply based on market
prices of produced goods, representing the Gross Income from sales. Others are based on Net Income, after
costs have been deducted. All valuations thus represent an indication of the additional contribution made
to the level of household and local economic expenditure, as a result of wetland use.

The results
It is important to note here that values presented in this report are indicative, reflecting partial valuations
of wetland benefits which (due to data limitations) are often based on incomplete information on wetland
functioning and user requirements. However, the information presented here is a summary of much more
detailed information which is presented in the Final Report of the NeWater Orange Basin Case Study
(Sullivan and Dickens (eds) 2008), which is available from project partners, or from the NeWater website
(www.newater.info).
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Case study

Type

Setting

Ha Tsiu

Hillslope

Subsistence agriculture

Ha Letsie

Floodplain & valley bottom

Subsistence agriculture

Rapokolane

Valley bottom

Subsistence agriculture

Ladybrand

Valley bottom

Small urban

Wilge

Floodplain

Commercial agriculture

Murphys Rust

Valley bottom

Commercial agriculture

Alida

Hillslope

Commercial agriculture

Seekoeivlei

Floodplain

Small urban

Rietspruit

Floodplain

Large urban

Klip

Valley bottom

Large urban
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Wetland type
Hillslope seep

Context

Subsistence agriculture

Size

Ha Tsiu

1.5 hectares

Ha Tsiu

Site description
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The wetland is situated within the Ha Tsiu community, located approximately three kilometers
due east of Mohale dam in Lesotho. Although located along a drainage line, water inputs
are primarily from sub-surface inputs and as such, the wetland can be regarded as a hillslope
seep. The wetland is relatively small (c.a. 1.5 hectares) and is similar in character to a number
of other hillslope seepage wetlands in the community. Most of the wetland is seasonally
wet, and dominated by Lesuoane grass, a tall, palatable grass species favored by livestock
during the winter months.
Large sections of the wetland catchment are dominated by cultivated lands, with un-cultivated
areas typically used for grazing during the winter months. Another small wetland occurs
further upstream and above an access road that links two sectors of the Ha Tsiu community.
A small section of permanent wetland is located in the upper reaches of the wetland, near
which an abstraction point has been formalized. An additional water supply point has been
formalized in the lower reaches of the wetland and supplies water to the community west
of the wetland and across the neighboring valley.

Wetland setting and user requirements
The Ha Tsiu community consists of an estimated 286 households,
with houses clumped primarily along north-facing ridge lines. The
community is overseen by a chief, with support from several headmen.
Subsistence agriculture is the main form of livelihood in Ha Tsiu, with
most communities relying heavily on locally produced crops for food
supply. Crops include corn, potatoes, beans, cabbage and wheat while
harese, a cereal crop is grown as supplementary feed for livestock.
Extensive grazing lands occur in the wider catchment area which are
used extensively during the spring and summer months.
Community members are reliant on piped water from wetlands and
drainage lines with an estimated 20 households reliant on water that
is piped from this wetland for drinking purposes. Community members
are also highly reliant on natural resources for their livelihoods with
a high demand for medicinal plants and grasses for thatching and
wood for fire. Suitable land for crop production is also in high demand
and much of the valley has been converted to crop lands. Despite
these requirements, wetlands have been largely unaffected, with
crop lands established in non-wetland areas.

Wetland condition and benefit availability
The wetland is in good condition, and reflects sound management
practices that limit impacts to wetlands in the Ha Tsiu community.
These include limiting the time cattle are allowed to utilize wetland
areas and limiting cropping to non-wetland areas. The good condition
of this wetland coupled with its proximity to the tar road makes it a
potentially good candidate site for future education and research
initiatives.
The wetland provides an important source of water, even during the
dry season. In addition, the wetland occurs in a catchment where
storm flows are likely to result in moderate run-off rates and therefore
plays an important role in erosion control at the local level. Wetland
characteristics suggest that the wetland is also able to assist in reducing
flood peaks at the local sub-catchment level. Good vegetative growth
and diffuse water flow also make this small wetland well suited to
retain phosphates and remove nitrates and toxicants from influent
sources. Perhaps the most important benefit however is the robust
growth of palatable grass species which is available for livestock
grazing.

Benefit: Ha Tsiu
Flood attenuation

User
Benefit
Requirements availability Importance Benefit

User
Benefit
Requirements availability Importance

Low

Medium

Low

Biodiversity maintenance

Low

Medium

Low

Stream flow regulation

Medium

Medium

Medium

Water supply

Sediment trapping

Low

Medium

Low

Harvestable natural resources

Medium

Medium

Medium

High

Low

Low

Phosphate trapping

Low

High

Low

Food for livestock

High

High

High

Nitrate removal

Low

High

Low

Cultivated foods

Low

Low

Low

Toxicant removal

Low

High

Low

Cultural significance

Low

Low

Low

Erosion control

Low

High

Low

Tourism & recreation

Low

Low

Low

Carbon storage

High

Medium

Medium

Education & research

Low

Medium

Low
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Wetland benefit assessment

Cultural services
Provisioning
services
Regulating and
supporting
services
Benefit availability

User requirements

Key wetland benefits
Provisioning services are most important in this community, with community members highly
reliant on natural resources for livelihoods. The most important benefits for users within this
wetland setting include:
Food for livestock: Extensive grazing lands occur in the wider catchment area which
are used during the spring and summer months. Availability of grazing is more limited
during the winter months when cattle are restricted to the area around the village. During
this time of the year, demand for wetland grasses increases, with a high demand by livestock
for wetland vegetation. Lesuoane is the dominant grass species in this wetland and is highly
palatable to livestock. The quality of this grass remains good during the winter months,
when other terrestrial grass species die off and are of low grazing value. Despite the small
size of the wetland, it is recognized by community members as an important asset for
grazing purposes.
Water supply and stream flow regulation: This hillslope seepage wetland provides the
primary source of water (through a piped system installed by the LHDA) for a section of
the community
Carbon storage: Although this wetland is small, wetlands have a high organic carbon
content and therefore contribute to carbon storage for which there is a high global demand.
Although the wetland does not contain grasses suitable for craft or thatching purposes, mice
are harvested by local herdsmen and the wetland does contain a range of medicinal plants used
for traditional medicine. Information was therefore collected on these uses to inform the
economic valuation of this wetland.

Beneficiaries
Ha Tsiu community consists of an estimated 286 households. Although this wetland is most important
for community members close to this wetland, it does provide grazing for the communitys livestock
during winter periods and medicinal plants to a wide range of users.
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Economic assessment
Food for livestock has been highlighted as a key benefit in this
community, particularly during the winter months. Discussions
with the community suggest that an estimated 1000 cattle utilize
the wetland and surrounding areas as a main source of food for
a period of 2-3 months each year. Given the small size of the
wetland it is not able to sustain high cattle numbers, but still
provides an important resource during this time of the year. Current
value for livestock grazing is estimated at M15,000 per annum
which is a significant amount in this cash poor community, although
the community suggested that half this value was lost through
between 1 and 2 animals per year getting stuck and drowning
in the wetland. This total net benefit for grazing thus can be
represented by M7,500 per annum.
The Lesotho Highlands Development Authority has formalized a system of piped water which supplies
community members with drinking water requirements. A communal abstraction point has been established
at the toe of this wetland, and this is used by several households to provide drinking water during dry
spells when other water points dry up. Another watering point has been established in the upper reaches
of the wetland, again providing a reliable abstraction point during the dry season. The value of this service
was calculated based on an estimated water use of 15 litres per person per day, an average household
size of 7 people and a value of 4.5 Maloti per 1000 litres. This results in a total estimated value of the
water provision service from the wetland of M2,156 per annum, amounting to 1,437 M per hectare.
This water provision service represents a significant contribution to household livelihood security, provided
directly by this small wetland. Through traditional management approaches limiting grazing and other
activities in the wetland, the community is helping to maintain the wetland in good condition. Given that
these values can be said to represent water provision infrastructure costs avoided, it is possible to see
how the community could be compensated by this amount, as long as they continue to manage the
wetland in this way. Such a compensation scheme could be the basis of a government funded poverty
reduction strategy, based on fiscal transfers from the funding provided by South Africa to the Kingdom
of Lesotho, as part of the Lesotho Highlands Water Development Project.
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Despite being located close to stores where modern medicine is available, most community
members still rely on traditional healers for medical problems. A range of medicinal plants
are used by the local community and include Tlhapi, Qobo and Koena. These are used to
treat a variety of ailments as described below:
Qobo: This broad leaved herb is used for multiple purposes and is commonly used for
pregnant mothers or during childbirth. It may also be used to treat stomach ailments, is
sometimes given to animals and is even used to protect houses against lightning. The roots
of the plant are typically used and often prepared together with a range of other herbs.
Kuena: This herb is commonly used by people suffering with stomach problems, period
pains or flu. The dose is prepared by boiling the leaves which are available throughout the
year.
Tlhapi: This plant is also boiled and is given to mothers during child birth and used to
strengthen sick babies. It is also sometimes used to treat cattle. Doses prepared by
traditional healers typically range from M20 to M50 each. Based on the level of use amongst
community members and perceived reliance on this wetland system, the economic benefit
from medicinal plants harvested from this wetland is estimated at M1300 per annum.
Mice are also harvested from this wetland, but while they do provide a source of protein
to peoples diet, the amount is so small as to be relatively insignificant to the overall
economic value of the wetland.
Wetland Benefit: Ha Tsiu

Total Value

Value per hectare

Value/hh*

Livestock grazing

Cattle

M7,500

M5,000

M26.2

Water supply

Domestic use

M2,156

M1,437

M7.5

Harvestable natural resources

Medicinal plants

M1,300

M867

M4.5

M10

M7

M0.1

Wheat

M158

M105

M0.6

Total

M11,124

M7,416

Meat (mice)
Wetland cropping

M39
* Value per household

Please note: These values are indicative and are only based on a partial valuation of wetland benefits

Keeping the benefits flowing & growing
Ha Tsiu is a large village, with many households. The wetland is very small, but control of
access to wetland areas is well managed in the community, with cattle only using wetland
areas during specific times of the year as instructed by the village chief. Cropping has also
been restricted to four very small plots in the wetland area, helping to ensure that natural
wetland benefits are not compromised. As long as this system of control is maintained,
benefits from the wetland are likely to be maintained into the future.
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Wetland Type

Ha Letsie

Floodplain wetland and
valley bottom without a channel

Context

Subsistence Agriculture

Size

20 hectares

The wetland complex is located a few kilometers upstream and north of Mohale dam in the
Lesotho highlands and is unusually large for this upper catchment area covering approximately
20 hectares. This attractive wetland system includes an extensive channeled floodplain and
a broad un-channeled valley bottom wetland, which together drain into the Jardene river, a
tributary of Mohale dam. A narrow meandering perennial stream flows through the incised
floodplain system and Maseea grass, a species widely used by the community, grows along
the stream banks. The floodplain system is maintained primarily by water from the upstream
catchment which typically floods the banks on an annual basis. The un-channeled valley
bottom portion of the wetland has a small catchment area, and is maintained exclusively by
direct rainfall and seepage from surrounding hill slopes. This portion is dominated by Lesuoane,
a nutritious grass species which provides an important food source for livestock during the
winter months. Cultivation and harvesting of grass for cattle feed occurs on the drier sections
of the wetland.

Ha Letsiye

Site description

13

Wetland setting and user requirements
The wetland complex is situated within the Ha Letsie community which
comprises an estimated 139 households. The community is located
primarily along spurs and on north-facing slopes in the lower reaches of
the catchment, close to this extensive wetland system. While the floodplain
is located quite close to communities, numerous hillslope seeps and small
un-channeled valley bottom wetlands also provide wetland resources for
community members.
Subsistence agriculture provides the dominant food source, with croplands
established wherever suitable sites can be located. Community members
also maintain large herds of livestock. There is therefore a high demand
for grazing, particularly during the winter months when livestock are
moved closer to the village to graze. Plant material is also commonly used
for thatching, heating and craft production. The LHDA have provided piped
water (from springs) to communities, improving access to water and
reducing the demand for water from wetland areas.
The proximity of Mohale dam downstream heightens the importance of
erosion control and sediment trapping in the upstream catchment.

Wetland condition and benefit availability
This wetland is in good condition, with few impacts affecting wetland
functionality. Sections of the floodplain have however been cleared for
cultivation which has resulted in some loss of wetland vegetation. Buffers
have however been retained along stream lines with no drainage or
cultivation in very moist areas. Large sections of largely natural
vegetation therefore remain, with low impacts to hydrological processes.
This wetland system is well suited to provide a range of benefits both
for the community and broader society. At the local level, grazing is the
most obvious benefit supplied, with large areas of highly palatable grass
species. While some medicinal and harvestable plant species are present
in the wetland, these occur in much higher abundance in other wetlands
in the area. Although not particularly well suited for agriculture, sections
of the floodplain are also suitable for the cultivation of fodder crops.
The wetland is also moderately well suited to remove pollutants and
contributes to stream flow regulation and erosion control. Organic soils
also contribute to carbon storage.

Benefit: Ha Letsie

User
Benefit
Requirements availability Importance Benefit

User
Benefit
Requirements availability Importance

Flood attenuation

Medium

Low

Low

Biodiversity maintenance

Low

Medium

Low

Stream flow regulation

Low

Medium

Low

Water supply

Low

Medium

Low

Sediment trapping

Medium

Low

Low

Harvestable natural resources

High

Low

Low

Phosphate trapping

Low

Low

Low

Food for livestock

High

High

High

Nitrate removal

Low

Medium

Low

Cultivated foods

High

Medium

Medium

Toxicant removal

Low

Medium

Low

Cultural significance

Low

Low

Low

Erosion control

Low

Medium

Low

Tourism & recreation

Low

Low

Low

Carbon storage

High

Medium

Medium

Education & research

Low

Medium

Low
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Wetland benefit assessment
Cultural services
Provisioning
services
Regulating and
supporting
services
Benefit availability

User requirements

Key wetland benefits
Communities are highly reliant on provisioning services for their livelihoods and although this
wetland is not suited to meet the full suite of user requirements, it does play an important role.
The most important wetland services provided by this wetland system include:
Food for livestock: This wetland is well suited to meet the need for grazing from the local
communitiy, being dominated by Lesuoane, a highly palatable grass for livestock. The quality of
this grass remains good during the winter months, when other terrestrial grass species die off and
are of low grazing value. Extensive grazing lands occur in the wider catchment area which are used
during the spring and summer months. Availability of grazing is more restricted during the winter
months when cattle are moved to the areas in close proximity to the village. During this time of
the year, demand for wetland grasses (and supplementary fodder grown in the wetland) is very
high.
Cultivated foods: Demand for crops and cropland is extremely high in this community, with
croplands located wherever there is sufficient soil depth. In response, large areas of the wetland
are cultivated on a regular basis. Growth of food crops is generally low however due to the high
water table most cultivation is undertaken to grow supplementary food for domestic livestock.
Carbon storage: Global demand for carbon storage is known to be high and preliminary
investigations suggest that wetland soils have a high organic content, particularly those associated
with the un-channeled valley bottom wetland area. There is still much research to be done
however, before this ecosystem service can be captured economically.
Although not regarded as a key wetland benefit, harvestable natural resources are also in high
demand in Ha Letsie community. Maseea grass is in particularly high demand, being used for a range
of activities such as thatching, combustion and craft making. Demand for plants for traditional
medicine is also high amongst the local community. These products are however obtained primarily
from seepage wetlands closer to the community, with limited availability of plants suitable for local
use. We have nevertheless attempted to quantify the benefits associated with harvestable natural
resources from this wetland system.

Beneficiaries
It is important to note that this wetland contributes to the livelihoods of an estimated 139 households
in the Ha Letsie community who either rely on the wetland for grazing, grow crops in the wetland
or periodically harvest natural products from the wetland. In addition to these direct beneficiaries,
the good quality water from Mohale dam located downstream from Ha Letsie community also benefits
millions of South Africans, who are served by the Lesotho Highlands Water Project. The maintenance
of good conditions in these wetlands will have a direct impact on this water quality, and thus there
is a case to be made for payment for good land management practices to support water quality
protection. More will be discussed on this issue in the example from the Klip wetland in Gauteng.
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Economic assessment

Few employment opportunities exist for this community of 139 households, and people are highly reliant
on natural resources for their livelihoods. This economic evaluation is designed to capture the value of the
provisioning benefits from this large wetland system which provide support for local livelihoods in Ha Letsie.
Keeping and maintaining livestock is an important livelihood strategy in Ha Letsie with the village collectively
owning an estimated 1000 cattle, 2000 sheep, 300 donkeys and 75 horses. Donkeys and horses utilize
areas around the village for an estimated 8 months of the year while cattle and sheep are more strictly
controlled by means of a rotational grazing system controlled by the chief who decides when and where
grazing is permitted. Cattle graze in highland grazing areas during the summer months, returning to the
village during the winter months where cattle utilize local wetlands as part of their diet for 2-3 months
of the year. During this period, sheep typically make little use of wetland areas while cattle utilize wetland
areas together with the hillslopes around the community. Although they graze a wide area around the
settlement, the valley bottom area is regarded as very important in winter as it contains nutritious grazing,
is not as cold and the snow disappears quickly allowing cattle to utilize available forage.
Valuation of livestock wetland use is based on the degree of life support function provided by the wetland.
This is based primarily on livestock numbers, their market price and lifespan. The period of stay and
reliance on this wetland relative to supplementary feed and alternative grazing are considered. Grazing
values have thus been estimated at a combined value of M1,042 per hectare which reflects the importance
of the wetland for livestock production. In addition, the wetland also provides a consistent source of
water for livestock, a benefit which was not specifically assessed as part of this valuation, but which is
significant, and important to household livelihood security.
Cultivation in the wetland is limited, with growth from crops less than from dryland areas. The wetland
is however used to grow wheat with an estimated annual value of M2,363 and harese, a supplementary
feed for cattle valued at M938 per annum.
The community is also highly dependant on natural resources with community members particularly
reliant on Maseea grass. More than 90% of huts in the community are thatched with this grass while it
is also reportedly dried and used extensively as fuel for cooking. This
grass is also used for producing a range of crafts including brooms and
hats while clay from the wetland is used by some community members
to make a range of clay pots and artefacts for sale locally and in Maseru.
A range of medicinal plants are also harvested from wetland areas,
with a high reliance on medicine and traditional healers. It was also
interesting to note that an estimated 1000 mice are harvested from
the wetland on an annual basis, contributing to protein intake.
Values for these benefits are difficult to assess accurately without an
anthropological study, but taking all harvestable natural resources
together, amount to some M7,374, or M369 per hectare per annum.
Such benefits are likely to be substantially more in wetlands with a higher
proportion of Maseea grass and other plants suitable for medicinal use.
When considered together, it is clear that this wetland provides a wide
suite of benefits to the Ha Letsie community, some of which we have
been able to quantify as part of this study. This valuation suggests that
the wetland provides a total benefit to the local community to the value
of more than M31,529 per annum, or M1577 per hectare. Perhaps even
more importantly, the wetland serves a large, relatively isolated
community, and provides an estimated benefit of M227 per household,
contributing significantly to local livelihoods. In money terms, this would
be equivalent to the cost of school uniform for 4 or 5 children. While
some of this estimated value is imputed from own use of the resource,
it nevertheless does also represent some source of cash income from
sold items, which can be used to purchase items like matches, salt,
thread etc.
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Wetland Benefit: Ha Letsie
Livestock grazing

Wetland cropping

Total Value

Value/hh*

Cattle

M17,950

M897.5

M129.0

Donkeys

M1,584

M79.2

M11.4

Horses

M1,320

M66.0

M9.5

Fodder (herese)

M938

M46.9

M6.7

M2,363

M118.1

M17.0

Thatching grass

M888

M44.4

M6.4

Medicinal plants

M920

M56.6

M6.6

Brooms

M375

M18.8

M2.7

Rope

M200

M10.0

M1.4

Hats

M200

M10.0

M1.4

Clay pots

M740

M37.0

M5.3

Meat (mice)

M500

M25.0

M25.6

M31,529

M1,577

Various crops
Harvestable natural resources

Value per hectare per annum

Total

M227
* Value per household

Please note: These values are indicative and are only based on a partial valuation of wetland benefits

A critical wetland plant for rural Basotho communities
Maseea: Maseea is a robust wetland grass commonly associated
with wetlands and drainage lines in the Lesotho highlands. This
grass is highly sought after by rural communities and has an
extraordinarily wide range of uses. These include:
Grazing: the grass is utilized by cattle during the winter
months, particularly after heavy snow storms where few other
grasses are accessible.
Thatching: Maseea is the most common grass used for
thatching purposes due to its strength and longevity.
Fuel: The grass is cut, dried and used for cooking purposes
where other combustible material is in short supply.
Rope: Maseea is widely used to weave rope for a variety of
purposes.
Craft production: Maseea forms an important component of
most traditional woven crafts including hats, mats, bowls and
brooms.

Keeping the benefits flowing & growing
Despite quite heavy utilization of the wetland system by the Ha Letsie
community, the wetland remains in good condition. This suggests
that current agricultural and grazing activities are managed within
sustainable limits. Examples of good practice include the maintenance
of riparian buffer zones along planted fields, regulation of grazing
periods and contour ploughing in the wetland catchment. Maintenance
of current control mechanisms should ensure that the wetland
continues to supply benefits to the community long into the future.
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Wetland type

Valley bottom with a channel

Context

Subsistence agriculture

Size

Rapokolane

13 hectares

Rapokolane

Site description
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This wetland system is located a few kilometres upstream and of Mohale Dam, although the
road linking the two is several times longer due to the steep togopgraphy. This gives rise to
alternating areas of wetland and non-wetland soils, the latter of which are used extensively
for the production of agricultural crops. Despite the high demand for crops, surprisingly few
wetland areas are cultivated, with the only encroachment associated with areas of temporary
wetness. A perennial stream flows through the length of the wetland but occurs in an incised
channel which is likely to only overtop after extremely heavy rains. Water inputs to areas of
wetland vegetation are probably driven primarily by lateral sub-surface inputs, with direct
rainfall also contributing to the creation of saturated conditions. Maseea grass occurs primarily
along the main stream line and is an important resource for local communities. Wet areas
along the valley floor are dominated by Lesuoane grass , a robust, dense grass that is used
extensively by livestock during the winter months.

Wetland setting and user
requirements

Wetland condition and
benefit availability
Despite quite heavy use, this wetland remains
largely in good condition with no signs of erosion
that could jeopardize the functioning of the
system. Current and historic agricultural activities
in temporary wetland areas have however
resulted in some transformation of natural
wetland vegetation. Despite the high demand
for cultivated lands, it was interesting to note that
there was no cultivation in seasonally or
permanently wet areas. Buffer strips have also
been maintained along the stream line to
maintain bank stability.

The wetland is situated close to settlement areas
in the Rapokolane community with a gravel road
passing along the southern border of the wetland.
The stream flowing through this wetland area
drains into the Jardene River which flows into the
Senqunyane river before entering Mohale dam. The
wetlands catchment is large and is mostly untransformed, being used primarily as grazing land for
cattle. As with most communities in this region,
agricultural crops provide the primary source of
food for local residents and croplands are scattered
across the landscape in areas with sufficient soil
depth. As a result there is an extremely high
demand for crops and crop land. Livestock are also
an essential element of local livelihood strategies
with an estimated 1000 cattle owned by the
community. In addition, community members are
highly reliant on wetland plants for their livelihoods.
Masea grass is most important, being used for a
range of activities such as thatching, combustion
and craft making. Demand for plants for traditional
medicine is also high amongst the local community.

The wetland is suited to provide a range of
benefits for local and downstream users.
Regulatory and supporting services include the
regulation of stream flow and the control of
erosion. Wetland characteristics suggest that it
is also moderately well suited to trap sediment
and nitrates and removing toxicants from influent
sources. Although the wetland is not used for
domestic water supply, it is likely to contribute to
base flows in the perennial stream during the
winter months. The wetland also provides a vital
source of food for livestock and contributes to the
maintenance of biodiversity by providing habitat
for a number of indigenous wetland species.

There is typically little demand for regulating and
supporting services, apart from sediment trapping
which is regarded as important due to the proximity
of the downstream Mohale dam, the capacity of
which could be jeopardized by high sediment
inputs.

Benefit: Rapokolane
Flood attenuation

User
Benefit
Requirements availability Importance Benefit
Low

User
Benefit
Requirements availability Importance

Low

Low

Biodiversity maintenance

Low

Medium

Low

Stream flow regulation

Low

Medium

Low

Water supply

Low

Medium

Low

Sediment trapping

Medium

Low

Low

Harvestable natural resources

Medium

Low

Low

Phosphate trapping

Low

Low

Low

Food for livestock

Medium

Medium

Medium

Nitrate removal

Low

Medium

Low

Cultivated foods

High

Low

Low

Toxicant removal

Low

Medium

Low

Cultural significance

Low

Low

Low

Erosion control

Low

High

Low

Tourism & recreation

Low

Low

Low

Carbon storage

High

Medium

Medium

Education & research

Low

Low

Low
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Wetland benefit assessment
Cultural services
Provisioning
services
Regulating and
supporting
services
Benefit availability

User requirements

Key wetland benefits
Wetland benefits are considered to be particularly important when wetland benefits are
well suited to meet user requirements. In the context of Rapokolane wetland, the following
services are considered to be important:
Food for livestock: Extensive grazing lands occur in the wider catchment area which
are used during the spring and summer months. Availability of grazing is more restricted
during the winter months when cattle are moved to the areas in close proximity to the
village. Lesuoane is the dominant grass species in this wetland and is highly palatable
for livestock. The quality of this grass remains good during the winter months, when
other terrestrial grass species die off and are of low grazing value. Cultivated areas are
also used to produce supplementary feed for livestock.
Carbon storage: Preliminary investigations suggest that there is some level of carbon
storage in the soils, though this is primarily restricted to seasonally and permanently
wet areas. This wetland therefore contributes in a small way to meeting the high global
demand for carbon storage.
Although the wetland is not particularly well suited for cultivation, croplands are in short
supply and the small areas of cultivation available from this wetland are still important in
supporting some local livelihoods. Community members are also highly reliant on natural
resources for their survival. These include grass for thatching, fuel and craft production and
mice from the wetland to supplement protein intake. These values have been accounted
for in the economic assessment despite the low availability of some of these products from
this wetland system.

Beneficiaries
This wetland provides direct benefits to community members in the Rapokolane community
(90 households). Users of Mohale dam also benefit from water regulation and water
purification services from the wetland.
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Economic assessment
Grazing is the most important benefit from this wetland system, with cattle, horses and donkeys all making
use of the wetland during different parts of the year. Due to the limited forage availability during the
winter months, cattle are largely reliant on supplementary feed such as harese although the wetland still
provides an important forage resource between June and October each year. Donkeys and horses are
more dependant on grazing, and utilize the wetland for a greater part of the year than cattle do. When
considered together, grazing value from this wetland is estimated at M19,273 per annum, amounting to
M1,482 per hectare per annum.
A range of crops are also cultivated in temporary wetland areas. Herese is most widely cultivated with
fields covering an estimated 2 hectares of the wetland. Seeds and stalks are harvested and used to
supplement cattle during the winter months. Wheat is also grown in a small area. The estimated value
from these fields is estimated at M8,363 per annum, corresponding to a value of M643 per hectare of
wetland.
As with other communities in the Lesotho highlands, demand for natural products is also high with
communities making use of a range of resources from the wetland. This includes harvesting of grass to
make ropes which are used for tethering livestock, thatching roofs and securing goods while being
transported. Mice and medicinal plants are also harvested while Maseea, a robust wetland grass is used
to create a range of crafts including brooms and Basotho hats. Some households and individuals reported
using other wetland grasses for lighting, heating (by herders while outside) and a small amount of cooking,
and a limited estimate is included for this. Overall, this wetland is not particularly well suited to meet the
communitys need for harvestable resources, with a low abundance of medicinal plants and Maseea
restricted primarily to river banks. This explains the relatively low contribution of M310 per hectare per
annum for natural resource use for this community.
In undertaking an economic valuation of this wetland, there has been a focus on a suite of provisioning
services which are important for local livelihoods. This assessment is not comprehensive however and
excludes an evaluation of benefits such as the provision of water supply for livestock, or values for
biodiversity habitats. Despite these omissions, however, it is still quite clear that the wetland contributes
significantly to local livelihoods in this rural community.
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Wetland Benefit: Rapokolane
Livestock grazing

Total Value

Harvestable natural resources

Value/hh*

Cattle

M17,500

M1,346.2

M194.4

Donkeys

M1,064

M81.8

M11.8

M709

M54.5

M7.9

Horses
Wetland cropping

Value per hectare per annum

Fodder (herese)

M6,000

M461.5

M66.7

Various crops

M2,363

M181.8

M26.3

Thatching grass

M421

M32.4

M4.7

Medicinal plants

M770

M59.2

M8.6

Brooms

M150

M11.5

M1.7

Rope

M90

M6.9

M1.0

Hats

M50

M3.8

M0.6

Meat (mice)
Fuel (lamps, fires from grass bundles, eg. in fields)
Total

M250

M19.2

M2.8

M2,300

M176.9

M25.6

M31,667

M2,436

M352
* Value per household

Please note: These values are indicative and are only based on a partial valuation of wetland benefits

Keeping the benefits flowing & growing
This wetland provides a range of benefits and livelihood support for the hundreds of people
living in the area. Utilisation of grazing and cropping are important to these people, but will
influence the ability of the wetland to deliver other benefits such water purification or the
generation of harvestable natural resources. It is important for communities to realize that
by limiting the extent of cultivation and levels of cattle grazing in the wetland,
they will be in a position to ensure that the wetland continues to deliver
maximum benefits to the community.
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Ladybrand

Wetland type
Valley bottom without
a channel
Context
Small urban
Size
200 hectares

Site description

The upper northern finger originates below
houses of Manyatseng, with the wetland
occurring in a shallow, poorly drained valley.
Houses are located close to the wetland, some of
which are apparently affected by flooding during
heavy rains. The upper central finger occurs
downstream of a heavily eroded catchment, with
wetland vegetation (primarily Phragmites) lining
the floor of an incised drainage line. The lower
central finger passes between the residential and
industrial areas and has been drained to prevent
flooding of adjoining properties. The southern
finger originates alongside a residential/industrial
area on the outskirts of Ladybrand town and

Ladybrand

This wetland system covers some 200 hectares
along the drainage lines in and around the towns
of Ladybrand and Manyatseng. The catchment
for this wetland extends up the slopes behind
Ladybrand, with land being used primarily for
grazing, with some crop production and
plantations established in the catchment. The
wetland system is typically unchannelled
although defined channels are visible along
sections of the valley bottom.

flows north towards the main wetland
body. The wetland then extends below the
wastewater works towards Cathcart Dam.
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Wetland setting and user requirements
Ladybrand town obtains its water primarily from the Caledon River but
when water levels subside, water is abstracted from Cathcart dam,
constructed some 8km below Ladybrand town and downstream from the
wetland system. Given the reliance of Ladybrand town on water from this
system, there is a high demand for regular water supply and good quality
water from this reservoir and the Caledon River. Unfortunately the
wastewater treatment works is located on the stream above Cathcart dam.
A lack of plant capacity and maintenance problems have resulted in regular
raw effluent discharges into the wetland system which have considerably
reduced the drinking water quality in the downstream abstraction points.
Demand for nutrient assimilation is therefore very high in this wetland.
Erosion in the upper catchment area suggests that the wetland also has
an important role to play in erosion control and sediment trapping. While
some grazing takes place in the wetland, the wetlands contribution is low
relative to neighboring grazing lands. Demand for harvestable natural
products is generally low but some community members do harvest reeds to make trellises for gardening.
A small group of ladies also obtain a significant portion of their income from brooms manufactured from
wetland grasses.

Wetland condition and benefit availability
Although large sections of the wetland remain in reasonably good condition,
localized impacts have affected the hydrological functioning and vegetation
characteristics of the site. Drainage of sections of the wetland has lead to
encroachment by terrestrial species and grazing livestock have caused the
erosion of channel banks. Poor management of wastewater infrastructure
has resulted in considerable contamination of wetland areas and garbage
and building rubble has been disposed of in sections of the wetland and
buffer zone. The lower reaches of the wetland below the wastewater works
have been particularly degraded through the construction of a small dam
which has focused outflows, resulting in an incised channel running for
some distance below the wastewater works. This drastically reduces the
potential of the wetland to assimilate nutrients discharged from the waster
water treatment works.
Despite these impacts, the wetland still does supply a range of benefits.
These include stream flow regulation and water supply as well as some reduction in nutrient and toxicant
levels in the upper wetland area. Given the proximity of the downstream dam, sediment trapping is also
important to ensure the storage capacity of the dam is not compromised. While direct uses of the wetland
are limited, the wetland does contribute to livestock grazing and local communities do make use of some
products for craft production and personal use.

Benefit: Ladybrand
Flood attenuation

User
Benefit
Requirements availability Importance Benefit
Low

Medium

Low

Biodiversity maintenance

User
Benefit
Requirements availability Importance
Low

Low

Low

Stream flow regulation

High

Medium

Medium

Water supply

High

Medium

Medium

Sediment trapping

Medium

Medium

Medium

Harvestable natural resources

Low

Low

Low

Phosphate trapping

High

High

High

Food for livestock

Low

Medium

Low

Nitrate removal

High

Medium

Medium

Cultivated foods

Low

Low

Low

Toxicant removal

Medium

Medium

Medium

Cultural significance

Low

Low

Low

Erosion control

Medium

Medium

Medium

Tourism & recreation

Low

Low

Low

Carbon storage

High

Medium

Medium

Education & research

Low

Low

Low
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Wetland benefit assessment
Cultural services
Provisioning
services
Regulating and
supporting
services
Benefit availability

User requirements

Key wetland benefits
This wetland offers an extensive range of benefits to the Ladybrand community. These include:
Water supply and stream flow regulation: Availability of water is limited during winter months
when flow in the Caledon river declines. During this season, water abstracted from the Cathcart dam
(directly downstream of the wetland) forms an extremely important water resource for Ladybrand
town. Thus, although Ladybrand residents are not entirely reliant on water from this wetland (and
associated catchment), it does play an important role in meeting local water supply requirements.
Phosphate trapping: Despite degradation in the lower reaches, diffuse patterns of low flows,
ability to trap sediment and good vegetation cover make the upper section of the wetland well suited
for phosphate retention. The highest source of phosphate pollution is however likely to occur from
effluent spillages from the sewage lines and wastewater works. The lower reaches of the wetland
are less well suited to deal with these spillages, which has led to frequent contamination of the
downstream system, blooms of algae in Cathcart dam and increased water treatment costs.
Nitrate and toxicant removal: Poor management of wastewater infrastructure is also likely to
significantly contribute to nitrate levels entering the wetland system. Algal blooms in open water
in the wetland, and in Cathcart dam suggest that this is a major concern which has consequences
for water quality management at the water purification works. While some assimilation may take
place in the upper reaches, degradation of the wetland below the wastewater treatment works
detracts from the potential role the wetland could play in this regard.
Sediment trapping and erosion control: Land use activities such as grazing and erosion from road
networks are likely to contribute significantly to sediment inputs into this system. While these inputs
are attenuated to some extent by erosion control structures in the catchment areas, the upper reaches
of the wetland also help to trap sediment. Erosion in the lower reaches of the wetland does detract
from the potential value of the wetland in providing these services however. These services are of
particular importance given the location of the downstream Cathcart dam, the capacity of which
would be reduced through sediment buildup.

Beneficiaries
The primary beneficiary from this wetland is the local municipality who bears the brunt of water
purification costs for domestic water supply. Although there is a relatively low level of direct use,
at least 15 women obtain a considerable part of their incomes from brooms constructed from wetland
grasses. The local grazing association also benefits from additional grazing provided by wetland areas,
particularly during spring when wetlands green up earlier than dryland areas.
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Economic assessment
A partial economic valuation has been undertaken for this wetland
system based on information collected during a survey carried out in
2008 for the NeWater Project, and other available data. This includes
an assessment of some of the provisioning services and consideration
of the lost benefits associated with wetland degradation below the
waste water treatment works. In this particular wetland, pollution and
other disruptions have degraded the functionality of the eco-system,
and have consequently lost those water purification benefits.
A local Cattle Farmers Association makes use of grazing lands around
the Town which are owned by the Local Municipality. Reliance on the
wetland is limited but these cattle owners do benefit from both grazing
production (R23 per hectare per year) and stock access to water (R136
per hectare per year) with an estimated annual value of more than
R31,843 for those two benefits alone.
Although the reliance on the wetland by local communities is generally
low, there is some reliance on wetland products amongst communities
living in Manyetseng. Products harvested include grass for brooms and
reeds for thatching and for making garden lattices for tomatoes. This
generates a combined estimated annual income of R9,500 per year.
The total value of these combined benefits from provisioning services
supplied by the wetland are R207 per hectare per year, a total of R41,000
per year. Currently, these benefits are being distributed to users who
are largely from the local communities who use the wetlands as a
commons for natural resources use.
However, the Ladybrand wetland has been seriously degraded, so while
supplying a range of benefits, the Ladybrand community also faces
some serious costs because the wetland no longer functions properly.
While the upper reaches of the wetland certainly contribute towards
pollutant removal, the wetlands ability to assimilate phosphates and
nitrates has been significantly reduced, especially below the waste
water works where this service is most needed. Given the problems
with the waste water works and poor functioning of the wetland,
Ladybrand town has had to incur costs in cleaning up the water abstracted
from the Cathcart Drift dam which receives the return flows from the
Ladybrand waste water works. It has not been possible to ascertain the
exact costs incurred but they range between R45 000 to R90 000 per
year. At the low cost estimate, the costs are likely to be R225 per hectare
of wetland, which implies that the net present value is negative, that
is, the losses from a partially functioning wetland are larger than the
benefits. Should the wetland be restored, however, then the wetland
could supply benefits to the value of R429 per hectare per year, or
R86,000 per year for the wetland as a whole.
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Wetland Benefit: Ladybrand

Total Value

Value per hectare per annum

Livestock grazing

R4,613

R23.1

Water supply (livestock)

R27,230

R136.2

Brooms (grass)

R5,000

R25.0

Thatching grass

R3,750

R18.8

Garden lattices (reeds)
Total
Benefits lost

Water purification costs

R750

R3.8

R41,343

R207

Due to the extent of wetland degradation in the area,
the ability of the wetland to assimilate pollutants is
reduced. Local experts suggest that this creates an
increase in the operational costs of the water
purification plant, and increases the pressure on that
already overstressed system. The value of this disbenefit is estimated at between R50,000 to 90,000.

NOTE: A full assessment of this water quality benefit would require significant work. An
example of how this can be done can be seen in relation to the Klip water quality study shown
in this volume. The simple estimate above can be taken here to represent the benefits forgone,
although in reality, these lost benefits are likely to be much more valuable (costly).

Net Present Value

If the value of the benefit forgone is included, the net
benefit from the use of the wetland becomes negative.
If this information is considered in the context of an
investment appraisal, the application of Net Present
Values would magnify that negative value, indicating
that it is certainly in the interest of the town to remediate
the wetland condition to receive the water purification
benefit.

Total net benefit including values forgone
Net Present Value of that Total

-R3658.0

-R18.3

-R20,319.0

-R101.6

Please note: These values are indicative and are only based on a partial valuation
of wetland benefits. Habitat, aesthetic and spiritual values are not included
so the overall wetland benefit will be greater than the figures shown here.

Keeping the benefits flowing & growing
The erosion gully which runs through the lower
reaches of this wetland has significantly reduced the
potential of this wetland to deliver benefits to society.
Measures to upgrade the wastewater treatment works
(currently underway) will undoubtedly address some
of the water quality concerns faced by local residents.
Rehabilitation of the wetland area could however
provide a more reliable stream of wetland values, as
it would act to trap sediment, and provide an
important buffer if spillages do occur. It would certainly
be in the interests of the municipality to examine the
condition of the wetlands, and reinstate them with
the help of the relevant authorities. In future,
managing development and grazing impacts to this
system will be essential, to ensure that wetland
benefits are not further jeopardized. With careful
management, it may even be possible to reinstate a
healthy condition to the wetland thus providing more
sustainable wetland benefits.
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Wetland type

Floodplain wetland

Context

Commercial agriculture

Size

Wilge

360 hectares

Site description
The floodplain occupies a wide valley floor extending over some 360 hectares and is located
near Swinburne, just east of the N3 between Ladysmith and Harrismith in the Free State
Province. It is situated in the mid-reaches of the Wilge catchment, which comprises largely
untransformed grassland habitat used primarily for livestock farming. Upstream abstraction
is very limited with very little cropping taking place on farms in the upstream catchment. The
Wilge River is perennial, with flow decreasing significantly during winter months.

Wilge

The low gradient of the valley leads to significant meandering, particularly in the upper and
lower reaches of the wetland. Flooding typically takes place at least once a year, with water
overtopping the main channel and filling the numerous oxbow lakes and backwater depressions.
Floodplain flats remain dry for most of the year, with seasonal and permanently wet areas
confined to depressions which hold water for most of the year. Wetland vegetation is primarily
grass, with sedges and rushes established along the edges of depressions where water
accumulates. The main channel is incised (c.a. 2m deep) and typically 3-6m in width with
some large pools providing refugia for carp and barbel even during winter months.
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Wetland setting and user requirements
Water from the wetland flows from the floodplain
and through the town of Swinburne, a few kilometres
downstream after which it meanders through farmland
on its way towards Harrismith town. Water is
abstracted from the Wilge river at Harrismith and
purified to supply the town of Harrismith and nearby
Cibini with a combined population of close to 100 000
people. Stream flow regulation is therefore important
for downstream users, particularly during the winter
months when water levels fall.
The floodplain itself spans across a number of
commercial farms where livestock production is the
primary form of land use. Livestock utilize both the
wetland and the surrounding grassland areas with the
wetland contributing significantly to grazing availability.
Water supply is also important for livestock and the
wetland performs an important function in this regard,

providing a reliable source of water for cattle
for most of the year. Demand for other local
services are quite limited but do include services
such as erosion control and sediment trapping
within a region characterized by intense storm
events with high erosive potential.

Wetland condition and benefit availability
This wetland has been largely unaffected by human
activities and remains in near natural condition.
Although, there is little evidence of active erosion some
sections of the catchment have been overgrazed in the
past resulting in a reduction in basal cover. This
reduction is likely to have reduced infiltration rates,
slightly elevating runoff rates and flood peaks,
particularly during the wet season. Water inputs to
this wetland are also affected to some extent by the
many small dams in the upstream catchment areas.
This wetland is one of few extensive floodplain
wetlands on the upper Wilge River, containing a range
of features which provides habitat for a potentially
diverse array of wetland species including the crowned
crane. The good condition of the wetland, interesting
features and proximity to a provincial road also make

Benefit: Wilge

this a suitable site for research and education
activities. While the floodplain certainly plays
a role in flood attenuation, the wetland is less
well suited to provide other supporting and
regulatory services such as nutrient assimilation
and stream flow regulation.

User
Benefit
Requirements availability Importance Benefit

Flood attenuation

Low

Medium

Low

Biodiversity maintenance

User
Benefit
Requirements availability Importance
Low

High

Low

Stream flow regulation

Medium

Low

Low

Water supply

Medium

Medium

Medium

Sediment trapping

Medium

Low

Low

Harvestable natural resources

Low

Low

Low

Phosphate trapping

Low

Low

Low

Food for livestock

Medium

Medium

Medium

Nitrate removal

Low

Low

Low

Cultivated foods

Low

Low

Low

Toxicant removal

Low

Low

Low

Cultural significance

Low

Low

Low

Erosion control

Low

Medium

Low

Tourism & recreation

Low

Medium

Low

Carbon storage

High

Low

Low

Education & research

Low

High

Low
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Wetland benefit assessment
Cultural services
Provisioning
services
Regulating and
supporting
services
Benefit availability

User requirements

Key wetland benefits
The most important local user requirements are associated with the provision of water and
forage for the livestock farming enterprises who run cattle on the wetland and surrounding
grassland areas. The floodplain wetland contributes significantly in this regard, providing
food and water for livestock for much of the year. These benefits are therefore considered
to be particularly important in the local context and are discussed in more detail below.
Water supply: Water is available in the Wilge River year-round, providing an important
source of water for livestock. Grazing camps have been designed to maximize this
benefit, with many camps abutting onto the Wilge River, negating the need for alternative
water provision.
Food for livestock: This floodplain system contributes significantly to grazing
availability on Jansdeel, La France and Campen farms. It provides a large area for
grazing,with wetland vegetation which is highly palatable, particularly during early
summer after the spring rains. Forage quality declines in winter however and is not
very suitable for grazing over this period.

Beneficiaries
Owners of the three farms that utilize this wetland area for grazing are the primary beneficiaries.
Some farm workers fish in the Wilge River but this is more for recreational purposes than
to meet subsistence needs. Although there is limited downstream infrastructure, flood
attenuation does reduce the potential for damage to road crossings and farm lands in
downstream areas. Residents in Harrismith town also benefit from any water quality
improvements attributed to the wetland.
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Economic assessment
The Wilge wetlands provides high quality grazing, which enables
the farmers to increase the number of cattle on the farms. For the
purposes of this evaluation, economic evaluations were based on
an understanding of the cattle farming enterprise on Jansdeel farm
and extrapolated for the wetland as a whole. On Jansdeel, as a
result of the wetland, the carrying capacity for cattle has effectively
increased from 2.6 hectares per livestock unit to 1.9 hectares per
livestock unit, generating an additional R782 per hectare per annum
of wetland, or an additional R110 000 for the farm enterprise.
Grazing value is estimated at R1387 per hectare per annum and
when extrapolated over the entire wetland area, has an estimated
value of close to R500,000 per annum.
Importantly, the wetland also provides an all-year round water
source, making a savings of R133 per hectare per annum of wetland
for the farmer on Jansdeel farm, or an annual savings of R18 600
for the farm enterprise due to the large number of cattle using the
water. When extrapolated across the entire floodplain system, the
estimated saving is close to R 50,000 per annum
The total value of these benefits generated by each hectare of the
wetland is currently estimated at R1520 per hectare per year, with
a net present value of R8 445 per hectare. The wetland as a whole
generates benefits with an estimated value of R547 232 per year
for the farming enterprises that make use of the wetland system.
Wetland Benefit: Wilge

Total Value

Livestock grazing

R499,258

Value per hectare per annum
R1,387

Water supply (livestock)

R47,974

R133

Total

R547,232

R1,520

R3,040,179

R8,445

Net present value

Please note: These values are indicative and are only based on a
partial valuation of wetland benefits

Keeping the benefits flowing & growing
At present, there is no cultivation of wetland areas and current stocking rates do not appear
to be having a detrimental effect on the wetland system. Maintaining sound grazing practices
and burning regimes should ensure that benefits derived from this system are sustained.
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Wetland type

Valley bottom without a channel

Context

Commercial agriculture

Size

Murphys Rust

Murphys Rust

55 hectares
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Site description
The wetland is situated on an ephemeral tributary of the Wilge River on the farm Murphys
Rust, some 8km north of Van Reenen town. The large wetland (c.a. 55 hectares) can be broadly
described as an extensive unchanneled valley bottom wetland system. The primary water
source is from the upstream catchment, with supplementary flow from an adjoining tributary
and seepage from adjacent hill slopes. The influent stream soon loses confinement, spilling
water diffusely over a wide wetland basin some 500m wide and 3km in length.
Vegetation is variable but is dominated by Typha (bull rushes), sedge and grass species, with
localized but quite extensive patches of Phragmites reeds, particularly in the upper reaches
of the wetland. The valley floor is very flat, with a low slope that helps to slow water movement
through the system. An interesting feature of this wetland is areas of grassy tussocks, which
provide habitat to some terrestrial species.
The valley is constricted by two spurs towards its lower reaches where increased flow rates
have stimulated the creation of meandering channels. This channeled flow continues to the
toe of the wetland where a dolerite sill acts as a control point a few hundred metres above
the confluence with the Wilge River.

Wetland setting and user
requirements

Wetland condition and
benefit availability
The condition of this wetland system is largely
natural, with only a few minor modifications,
reflecting good wetland management practices.
There has probably been a slight increase in the
magnitude of flood events due to grazing and past
agricultural activities which have probably
resulted in a slight reduction in basal cover. An
earthen dam constructed across the toe of the
wetland also restricts flow after heavy rains,
causing back-flooding across the lower portion of
the wetland.
Services supplied include local benefits such as
water supply, food for livestock and reeds for
thatching. The attractive wetland system also
provides opportunities for bird watching and lowkey tourism activities and its accessibility and
condition makes it an ideal reference site for
researchers. The wetland is also well suited to
improve water quality by assimilating nutrients,
reducing flood peaks, trapping sediment and
regulating stream flows for downstream users. In
addition, the wetland plays an important role in
trapping sediment and preventing soil loss during
intense rainfall events.

Livestock grazing is the dominant land use in the
wetlands catchment, with limited crop production taking place. The main wetland body falls
within a single large camp, leased for grazing by
the owner. There is a moderate demand for food
for livestock with cattle typically grazing here
during the summer months. The animals are
generally moved to farms in KwaZulu-Natal to
weather the harsher winter months when grazing
becomes less nutritious. While no water is abstracted from the wetland for domestic purposes,
the wetland does provide an important water
resource for cattle utilizing this area.
The wetland area is also situated directly downstream of the upmarket Oaklands Polo & Country
Club who have a beautiful view down this largely
unspoilt valley. This tourist venue hopes to attract
holiday makers and polo players to a country
retreat. Rustic staff accommodation is situated
closer to the wetland, with a soccer field extending
over a section of temporary wetland area below
their dwellings. These employees graze their own
cattle around the field and associated wetland
areas. There is also a high demand for thatching
material for roofing amongst local community
members.
User
Benefit
Benefit: Murphys Rust Requirements availability Importance Benefit

User
Benefit
Requirements availability Importance

Flood attenuation

Low

High

Low

Biodiversity maintenance

Low

High

Low

Stream flow regulation

Low

High

Low

Water supply

Medium

High

Medium

Sediment trapping

Low

Medium

Low

Harvestable natural resources

Medium

Low

Low

Phosphate trapping

Low

High

Low

Food for livestock

Medium

Medium

Medium

Nitrate removal

Low

High

Low

Cultivated foods

Low

Low

Low

Toxicant removal

Low

High

Low

Cultural significance

Low

Low

Low

Erosion control

Low

High

Low

Tourism & recreation

High

Medium

Medium

Carbon storage

High

Medium

Medium

Education & research

Low

High

Low
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Wetland benefit assessment
Cultural services
Provisioning
services
Regulating and
supporting
services
Benefit availability

User requirements

Key wetland benefits
This wetland system is well suited to provide a range of regulating and supporting services such
as nutrient assimilation and flood control. Given the lack of infrastructure or downstream
communities demand for these benefits are low. The most important benefits are therefore
regarded as those that meet local user requirements and include:
Water supply: Water is generally available from this wetland system, even during winter
months. While no water is abstracted from the wetland for domestic purposes, the wetland
does provide an important water resource for cattle utilizing this area.
Food for livestock: The farmer indicated that this wetland is worth more than gold
during dry years when grazing and water is limited but is far less useful during wet years
when the wetland remains flooded and inaccessible for much of the year. Despite this
variability, this wetland does provide an important grazing resource during certain times of
the year. Plant species are very palatable early in spring after the wetland is burnt. Grasses
and sedges in seasonal and temporary zones are highly palatable but Phragmites becomes
unpalatable as it matures. It is also worth noting that wetland vegetation greens up much
earlier than dry land areas, thus providing a particularly important resource during late
winter/early spring period when grazing is typically in short supply.
Tourism and recreation: This is a very scenic wetland which provides habitat to some
important bird species such as the crowned crane. It is situated close to the town of Van
Reenen along the N3 highway and accessibility is good, being located close to a well maintained
gravel road. The wetland is also regarded as highly important by the owners of Oaklands Polo
& Country Club who have a direct view over this attractive valley system. Guests at this resort
enjoy walks and horse rides around the wetland, which is an attractive feature in the landscape.
Carbon storage: The wetland does not have significant peat deposits but soils do contain
high levels of carbon, contributing to carbon storage. This small contribution is considered
significant given the perceived high global demand for carbon storage.

Beneficiaries
A wide range of users benefit from this attractive wetland system. The local farmer and farm
workers utilize the wetland for grazing purposes while seven women from the local community
harvest reeds to supplement their incomes. Visitors to Oaklands Polo & Country Club also enjoy
walking, riding and birding around the wetland system. Revenue from these tourists contributes
to revenues from the resort which in turn provides jobs for a number of local community members.
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Economic assessment
Sections of Murphys Rust wetland are harvested for reeds by local community members with an estimated
350 bundles harvested on an annual basis. Based on the number of bundles harvested and sale price of
R30/bundle, the wetland generates benefits with an estimated value of R12 000. This is split amongst
the seven households who harvest reeds from the system.
High quality grazing is available in the wetland, enabling the farmer to increase the cattle carrying capacity
from 2.6 hectares per livestock unit to an estimated 1.4 hectares per livestock unit. This has the effect
of generating an additional R617 per hectare of wetland, totaling R34 000 for the land owning farm
enterprise. Grazing value is estimated at R914 per hectare and when extrapolated over the entire wetland
area, has an estimated value of just more than R50,000 per annum.
The wetlands also provide an all-year round water source, negating the need for alternative water provision
in the grazing camp. This effectively saves the farmer an estimated R151 per hectare of wetland, or a
savings of R8,300 for the farm enterprise.
For the Oaklands Polo & Country Club, this wetland is also regarded as an extremely important resource
to support the tourism activities they are promoting upstream from the wetland. Discussions with the
resort manager highlighted the importance of the wetland due to the aesthetic value of the view, the
wetlands contribution to a sense of place in this largely untransformed valley, and the diversity that this
system adds to walks and horse rides taken by visitors. If the wetland was destroyed, it was estimated
that there would be as much as a 40% reduction on occupancy rates. This could result in a reduction in
tourism income of R50,000 per annum. This implies that each hectare of wetland effectively supports the
generation of R909 of tourism revenues per year.
When all these things are considered, the total value of benefits generated by each hectare of Murphys
Rust wetland is estimated to be R2,165 per year, resulting in a net present value of R12,025 per hectare.
This represents the sum of money required to generate an income
of that magnitude in the future1. While this represents an estimate
of the potential income flows from that land, the actual price
of the land will be determined by the prevailing conditions of
supply and demand in the local agricultural land market.
Wetland Benefit: Murphys Rust

Total Value

Value per hectare per annum

Livestock grazing

R50,250

R914

Water supply (livestock)

R8,300

R151

Tourism income

R50,000

R909

Reed harvesting

R10,500

R191

Total

R119,050

R2,165

Net Present Value

R661,389

R12,025

Please note: These values are indicative and are only based on a partial
valuation of wetland benefits
1Determined by the length of the time period and the discount rate applied
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Keeping the benefits flowing & growing
This wetland represents an important resource not only to the
local farmer but also for tourism activities and local communities.
The current attitude of the landowner is exemplary in this regard,
with open lines of communication and a commitment to allow a
range of other stakeholders to benefit from this attractive wetland
system. By the development of trust between communities,
economic benefits can be maximized and more fairly distributed.
It would be interesting to understand more about the institutional
development that would be needed to achieve this trust in other
communities. Furthermore, this example has demonstrated that
use of wetlands and other natural systems can contribute to the
national policies of inclusion being currently promoted across the
whole of Africa.
In order to maintain the current level of benefits, it will be important
that sound grazing management practices (maintaining cattle
numbers within acceptable grazing capacities) continue to be
practiced to maintain the quality of wetland habitat. Development
and operation of tourism activities up-stream will also need to
be done in such a manner that limits potential impacts to this
wetland system. Tourism can provide the opportunity for both
employment and sale of goods, providing an additional dimension
to rural livelihoods, in particular. It is important however to try
and use as much local production as possible, using local skills,
in order to maximize overall economic impact of the tourism
spending. It will also be important to develop appropriate monitoring and quality control
mechanisms to ensure viability in the international tourism market. Not only will such tourism
support local economies, but wetland based tourism can also provide support for the national
effort towards the commitments to international biodiversity conventions to which the
Government of South Africa is a signatory.
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Wetland type

Alida

Hillslope seep feeding a
stream

Context

Commercial agriculture

Size

27.8 hectares

This wetland is located on the western foot slopes of Nelsons Kop, a prominent mountain in
the Harrismith area and includes three seepage lines that drain west towards the Langspruit
River and then south towards the Wilge River. The wetland is fed by small streams draining
from the mountain behind and from a number of springs where ground water rises to the
surface. As such, they are not typical hillslope seeps, which are generally fed almost entirely
by groundwater but receive significant water inputs from ephemeral streams, particularly after
heavy rains. During such periods, water flows strongly across the surface of the wetland
whereas water flow is typically subsurface for most of the year. Soils are of heavy clay and
typically temporarily to seasonally saturated.
The wetland supports a wet grassland community dominated by short, tufted grass species,
with occasional rank, tufted grass and sedge clumps occurring in wetter areas. The catchment
comprises largely natural grassland areas, with some signs of erosion suggesting that historic
overgrazing may have occurred in this area.

Alida

Site description
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Wetland setting and user
requirements

Wetland condition and benefit
availability

The wetland is located on a commercial farm
which is managed for beef production. Demand
for livestock food and water is therefore high
with cattle using both the wetland and the
surrounding grassland areas particularly during
winter and early spring. Grasslands are regarded
as sour, with the nutritional value dropping off
significantly during the winter months. Supplementary feeding, in the form of licks and hay
is required to see the cattle through this critical
winter period.
While many of the local benefits are well
recognized and utilized, there is little demand
for services such as nutrient and toxicant
absorption that are typically important in more
developed areas. Demand for some services such
as erosion control and sediment trapping is
moderately high with the wetland occurring on
a slope and within a region characterized by
intense storm events with high erosive potential.

Although still in reasonably good condition, this
wetland system has been moderately modified,
which has affected the ability of the wetland to
deliver certain benefits. Notable impacts include
two erosion channels which have affected water
distribution and retention in portions of the
wetland and deposited sediment in the lower
parts of the system. Historic cultivation and
grazing practices have also resulted in a reduction
in the abundance of plant species sensitive to
regular utilization.
Despite the impacts alluded to above, vegetation
growth is good and provides an important food
source for livestock in the form of grazing and
hay material. The wetland also provides a reliable
source of water for cattle for most of the year
and wetland characteristics suggest that it is
reasonably well suited to assimilate nutrients
and toxicants from influent sources. Although
not particularly important for biodiversity, it is
worth noting that crowned cranes and bald ibis
regularly forage in this wetland.

Benefit: Alida

User
Benefit
Requirements availability Importance Benefit

User
Benefit
Requirements availability Importance

Flood attenuation

Low

Medium

Low

Biodiversity maintenance

Low

Medium

Low

Stream flow regulation

Low

Medium

Low

Water supply

Medium

Medium

Medium

Sediment trapping

Low

Medium

Low

Harvestable natural resources

Low

Low

Low

Phosphate trapping

Low

Medium

Low

Food for livestock

High

High

High

Nitrate removal

Low

Medium

Low

Cultivated foods

Low

Low

Low

Toxicant removal

Low

High

Low

Cultural significance

Low

Low

Low

Erosion control

Medium

Medium

Medium

Tourism & recreation

Low

Low

Low

Carbon storage

High

Low

Low

Education & research

Low

Low

Low
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Wetland benefit assessment
Cultural services
Provisioning
services
Regulating and
supporting
services
Benefit availability

User requirements

Key wetland benefits
It is clear that some wetland benefits are more important than others in the given context. The
most important of these include:
Food for livestock: This wetland provides a highly nutritious grazing resource for cattle
in the form of hay during winter and new growth, particularly during late winter/early
spring when the quality of forage in dry land areas is generally poor. Given that the wetland
is located on a commercial beef farm there is also very high demand for high quality forage,
particularly during the winter and early spring period.
Water supply: Although there is no domestic use from the wetland or downstream
watercourse, cattle are highly reliant on the wetland for water supply. Water flow is
typically sub-surface but has been concentrated in a few small dams within the wetland
system, providing suitable drinking points. Water is also consistently available at the outlet
of the wetland, only drying up for a short period at the end of the dry season before the
first spring rains.
Erosion control: The wetland occurs in a steep incline, with water entering the system
with high runoff intensities from the upstream catchment. Despite the low level of current
disturbance, soils are susceptible to erosion, suggesting a need for erosion control at a
local level. There is some evidence of erosion in the wetland which, together with relatively
low surface roughness suggests that this wetland does play a moderately important role
in preventing further erosion.

Beneficiaries
The farmer is the primary beneficiary from this wetland system. Secondary beneficiaries include
a small group of woman who harvest thatching grass from the wetland and surrounding
grassland areas and farmers downstream who benefit from improved water security.
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Economic assessment
The economic assessment for this wetland was based on information collected from Alida Farm, on which
about 80% of the wetland is located. A small section of the wetland extends onto an adjoining farm,
which is also used for grazing, so the grazing and water supply data has been extrapolated from Alida to
provide indicative values for the wetland as a whole. Hay baling does not take place on the adjoining
farm, so this value is based only on the wetland area on Alida farm.
The Alida wetland generates hay to the value of R1,758 per hectare per year with an estimated value of
R37,800. This is some R1,491 per hectare more than grasslands on the same farm, saving the farmer
some R32,000 per year in hay purchases.
The wetland produces high quality grazing, which enables the farmer to increase the farms cattle carrying
capacity from 2.6 hectares per livestock unit to an estimated 1.7 hectares per livestock unit, generating
some R743 per hectare of wetland, or an additional R90,000 for the farm enterprise. Grazing value is
estimated at R1,525 per hectare and when extrapolated over the entire wetland area, has an estimated
value of R 42,389 per annum.
The wetlands also provide an all-year round water source, negating the need for alternative water supply.
When compared with costs for drilling and maintaining a borehole and ancillary infrastructure
(storage reservoir, pump, pipe and troughs) water from the wetland effectively saves an
estimated R8,300 or R386 per hectare of wetland on Alida farm. When extrapolated
across the entire wetland, the estimated saving is just over R10,000 per annum.
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The total value of selected benefits generated by each hectare of
wetland amounts to some R3,669 per year, and the Net Present
Value of this amount is R23,494. This indicates the importance of
the wetland for the local farming enterprise and highlights the
importance of preventing erosion and managing the wetland in
a sustainable manner to maintain the stream of benefits from this
system.
Wetland Benefit: Alida

Total Value

Value per hectare per annum

Livestock grazing

R42,389

1,525

Haybale production

R37,800

R1,758

Water supply (livestock)

R10,732

R386

Total

R90,921

R3,669

Net present value

R505,119

R23,494

Please note: These values are indicative and are only based on a
partial valuation of wetland benefits

Keeping the benefits flowing & growing
Current grazing practices which ensure that wetland camps receive appropriate periods
of rest are helping to prevent degradation of the system. A head cut is however threatening
the southern arm of the wetland and needs to be stabilized to prevent further loss of
wetland habitat. There is potential for the development of bird based tourism and other
niche tourism opportunities in this area. The values associated with these potentials for
development represent the option value of the wetland. This is difficult to calculate in
money terms, but most entrepreneurs and farmers will recognise what it means to a
business. By keeping the wetland healthy we can not only gain both real and imputed
income, but also gain the benefit of having more choice in the future.
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Wetland type

Floodplain wetland

Context

Small urban setting

Size

Seekoeivlei

1654 hectares

Seekoeivlei

Site description
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Seekoeivlei is situated in the north-eastern corner of the Free State Province. It forms part
of one of the largest floodplain wetlands in South Africa with the entire wetland system
extending approximately 20 km in a northerly direction from its inlet near the town of Memel
and covering in the region of 3000 hectares. The wetland is a registered Ramsar site and
managed as a nature reserve. This Reserve is named after hippopotamus (Hippopatamus
amphibius -seekoei) that occurred naturally in the wetland and have recently been reintroduced back into the system.
The wetland is fed by a number of streams including the Klip River which eventually flows
south-west of Standerton into the Vaal River. Wetland width varies from 200 m to 1 000 m
and is highly variable in nature, comprising areas of riverine floodplain, river flats and
seasonally flooded grassland. The area is also characterized by numerous seasonal and
intermittent freshwater marshes and pools with an estimated 220 oxbow lakes occurring
along the length of the wetland system.
This study focussed on the section of wetland below Memel town to where it exits Seekoeivlei
Nature Reserve.

Wetland setting and user#
requirements

Wetland condition and
benefit availability
Prior to the wetland being purchased by the
provincial conservation authority, it was used for
grazing and to a limited extent for arable agriculture. During this period, farmers constructed a
number of drains through the system which
significantly altered the natural dynamics of the
floodplain. This resulted in a substantial redirection of flows and caused scouring of the
main channel, lowering of the water table and a
loss of wetland habitat. Rand Water and subsequently Working for Wetlands have invested
significant funds into raising the water level in
this incised channel and re-instating natural
wetland processes. Although these initiatives
have helped significantly to address erosion
problems and re-instate wetland areas, natural
floodplain dynamics have been jeopardized and
are likely to require ongoing human intervention
to maintain the biodiversity value of the system.

Memel town is situated directly above the
wetland with a human population of ca. 7000.
There are no industrial activities in the town
however, with low anticipated impacts on water
quality. The wetland provides the foundation for
tourism initiatives, with a wide range of important bird species recorded. The location of the
wetland away from important tourism routes and
limited infrastructure does detract from its
current tourism potential. Plans are however
underway to improve infrastructure and provide
accommodation in the reserve for overnight
visitors.

This wetland system is particularly well suited to
attenuate floods and provides important habitat
for a range of important species that are currently
well protected within the Seekoeivlei reserve.
Gentle slope, diffuse water flow and good vegetation cover also make the wetland well suited to
trap sediments, phosphates, nitrates and other
toxicants. The wetland also fulfills an important
role in providing food for livestock and game,
particularly during winter months when food
availability declines.

Livestock grazing is the most common form of
landuse in the area with a high demand for hay
as supplementary feed during the winter months.
Communities from the Zamani currently make
little use of the wetland and there appears to be
little demand for natural resources amongst local
community members. Downstream user requirements are also limited, with little infrastructure
that could be damaged by flood events.
Although water from this catchment drains into
the Vaal system where there are high water
demands, demand for clean water amongst local
downstream users is limited.
Benefit: Seekoeivlei

User
Benefit
Requirements availability Importance Benefit

User
Benefit
Requirements availability Importance

Flood attenuation

Low

High

Low

Biodiversity maintenance

Medium

High

Medium

Stream flow regulation

Low

Medium

Low

Water supply

Medium

Medium

Medium

Sediment trapping

Low

High

Low

Harvestable natural resources

Low

Medium

Low

Phosphate trapping

Low

High

Low

Food for livestock

High

Medium

Medium

Nitrate removal

Low

High

Low

Cultivated foods

Low

Low

Low

Toxicant removal

Low

Medium

Low

Cultural significance

Low

Low

Low

Erosion control

Low

Medium

Low

Tourism & recreation

Medium

High

Medium

Carbon storage

High

Medium

Medium

Education & research

Medium

Medium

Medium
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Wetland benefit assessment
Cultural services
Provisioning
services
Regulating and
supporting
services
Benefit availability

User requirements

Key wetland benefits
The importance of wetland benefits is directly correlated to user requirements and the availability
of these services. As both user requirements for a service and the availability of this benefit increase,
so does the importance. The following benefits were considered to be important in the context of
the Seekoeivlei wetland:
Biodiversity maintenance: Seekoeivlei is one of very few large floodplain wetlands in the
Vaal catchment and has been recognized as a Ramsar site. This largely intact wetland system
provides an important habitat for a wide variety of aquatic birds, including a number of red
data species. In addition, 2 Red data animal species (Serval & Roan Antelope) and 4 Red Data
plant species (Nerine bowdenii, Nerine platypetala, Gladiolus robertsoniae & Crassula tuberella)
are associated with or dependent on the wetland. Seekoeivlei therefore plays an important
role in safeguarding these biodiversity elements.
Tourism and recreation: The wetland is located close to Memel town which receives
substantial economic benefits from tourism that takes place in the nearby Seekoeivlei nature
reserve. The rich bird diversity and presence of charismatic species such as the hippo and
buffalo are the main attractions to people visiting the reserve. While current infrastructure
is limited, plans are afoot to improve trails, build additional bird hides and provide accommodation for visitors to the reserve. This is likely tofurther boost tourism activities in the area.
Education and research: The large size of the floodplain system, reasonable condition of
the wetland and good accessibility makes the site suitable for research and education purposes.
Although there is little use of the area by schools, a number of research initiatives have already
taken place on this interesting floodplain system, contributing to management of the wetland
and our understanding of floodplain systems.
Food for livestock: Livestock farming is the dominant landuse in the surrounding area.
Forage quality from grassland areas declines sharply during the winter months, with a high
demand for supplementary feed for livestock in this period. Although sections of the wetland
are too wet for mechanical harvesting, large areas of the wetland are baled for hay and sold
to other reserves and local farmers requiring supplementary feed.
Water supply: Although the municipality currently supplies water to Memel and Zamani
residents, downstream users below Seekoeivlei are somewhat reliant on water for agricultural
purposes. There is therefore some reliance on water flowing through the wetland for local
downstream users. Perhaps more importantly, the wetland falls within the Vaal catchment
which supplies water to the highly industrialized and densely populated Gauteng Province.
Water supply from this catchment as a whole is therefore important in that it contributes water
to an area where water availability is in high demand.
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Beneficiaries
The main beneficieries from this wetland are the estimated 600 tourists who enjoy the use of Seekoeivlei
on an annual basis, and the businesses in the Memel area that serve them. These businesses gain from
the tourism revenue through receipts for accommodation, meals and other services. Local residents from
both Memel and Zamani are employed in tourism ventures, and local farmers also benefit from hay sales.
In addition, the costs of park management are supplemented by the sale of surplus game.

Economic assessment
The town of Memel is located directly above this extremely attractive wetland system and provides an ideal
base for people wanting to explore the area. It is a particularly attractive location for those interested in
exploring Seekoeivlei Nature Reserve and enjoying the rich wildlife and birdlife that this nature reserve has
on offer. An average of 600 visitors visited the reserve annually between 2003 and 2006 and the number
is still rising. While there is a steady stream of visitors to the wetland, most people visit during the summer
holidays, December to January, or Easter break, March to April (Figure 1). Bird viewing is less rewarding
in winter, with fewer visitors to the reserve during this period.
Figure 1. Average visitor numbers to Seekoeivlei Nature
Reserve per month between 2003 and 2006.

100

R2, 500
Value (R thousands)

80
60
40
20

R2, 000
R1, 500
R1, 000
R 500

t
or
sp
Tra
n

ea
ls
M

Ac
co
m
m
od
at
ion

ly
Au
gu
st
Se
pt
em
be
r
Oc
to
be
r
No
ve
m
be
r
De
ce
m
be
r

Ju

Ju
ne

M
ay

Ap
ril

y

ru

ar

Fe
b

nu
Ja

y
M
ar
ch

R0

0

ar

Number of visitors

Figure 2. Tourism receipts,
Memel town, 2006.

Figure 2 above provides a breakdown of tourism receipts for Memel Town in 2006 and indicates that tourism
accounts for an estimated gross income of more than R3.5 million per annum for businesses in the area.
In addition to the direct values presented here, tourism, like all other expenditures, has an economic
multiplier representing the impact of that spending has on other businesses in the area. If this is taken into
account, the total value of tourism to Memel would amount to an estimated R4,698,982 for 2006.
A survey undertaken of tourism in Memel, undertaken in 2008 for the NeWater project revealed that an
estimated 59% of tourists visit Seekoeivlei during their stay suggesting that this wetland system contributes
significantly to tourism revenue generated. If we take this figure for revenue generated by wetland related
tourism, as representative of the contribution of the wetland to tourism income, this would mean that the
gross value of the wetland as a whole for tourism specifically, could be assessed as R2,132,547 per annum,
or R1,289 per hectare of wetland.
As previously highlighted, the wetland provides a range of other benefits. This includes revenue generated
from the wetland to cover reserve management costs, which is associated primarily with game and hay
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sales. In this regard, an estimated 1200 bales of hay are harvested from the reserve on an annual
basis and either sold to local farmers, used for supplementary feeding of game in the reserve
or transported to other reserves where supplementary feed is required. An estimated 70% of
this hay comes from wetland areas relative to dryland areas, indicating the importance of the
wetland in this regard. This off take has an estimated value of R151,200 per annum or R91.41
per hectare per annum.
The reserve also contains a range of wildlife, some of which are harvested on an annual basis
to maintain game numbers at the recommended carrying capacity for the system. Most game
is captured live and transported to other game farms or reserves. Limited trophy hunting of roan
antelope and zebra also occurs while some animals are culled for sale or provided free as a
benefit to local communities. The table below provides an indication of the species harvested
and the annual value of game harvested from the wetland.

Species

Culled

Annual Value
Hunted
Translocated

Buffalo
Zebra
Black Wildebeest

R9,667

Value per annum
from wetland

R61,667

90%

R55,500

R36,667

30%

R13,900

R6,834

Roan
Red Hartebeest

Reliance on wetland

R40, 000
R9,080

While only representing a partial
valuation, it is clear that this is
an important wetland system.
The total value of benefits
generated by each hectare of the
wetland is currently estimated at
R1,451 per hectare per year.

R83,500

10%

R 683

70%

R28,000

20%

R18,516

Total

R116,599

Wetland Benefit: Seekoeivlei Total Value Value per hectare per annum
Tourism revenue*

R2,132,547

R1,289.3

Haybale production

R151,200

R91.4

Game sales

R116,599

R70.0

R3,400,373

R1,451

Total

* No tourism multiplier applied

Please note: These values are indicative and are only based on a partial
valuation of wetland benefits

Keeping the benefits flowing & growing
A range of rehabilitation initiatives have already served to improve wetland functionality and
improve habitat for wetland species. Monitoring and continual management of these structures
will be necessary to ensure that the floodwaters do not undermine these structures and affect
the vitality of the system. It will also be important to ensure that sound management practices
and interventions continue to be implemented to maintain and enhance the biodiversity value
of the wetland system. Improving infrastructure and accessibility for tourists will also be
important to ensure that the contribution of the wetland to the local economy of Memel
continues to increase.
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Wetland type

Rietspruit

Floodplain

Context

Subsistence/commercial
agriculture

Size

796 hectares

The Rietspruit River wetland is situated within a relatively large catchment within the Midrand
region, approximately 25 kilometers south of Johannesburg. The Rietspruit forms an important
tributary river to the Klip River. The wetland assessed occupies an area of approximately 796
hectares, and is affected mainly by agricultural activities and human disturbance, altering
wetland vegetation and hydrological condition. Elevated concentrations of dissolved nitrogen,
phosphorus and bacteriological contaminants have been documented in the Rietspruit and
that could lead to potential eutrophication and health risks. These water quality changes are
the likely result of point and non-point source pollution attributed to urban-industrial activities,
discharges from wastewater treatment works as well as mining and agricultural runoffs.
Underlying sedimentary lithologies and a dolomitic basement complex suggest that some
subsurface inputs also contribute to water flows in the system, but at this stage no complete
assessment was performed to confirm or inform this.

Rietspruit

Site description
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Wetland setting and user requirements
The Rietspruit wetland can be classified as a floodplain
wetland system with a single meandering channel.
Topography is generally flat with the wetland occupying
a broad east-west valley bottom within a catchment
dominated by agriculture and urbanisation. Water
inputs into the wetland system arise from two primary
sources: the Rietspruit and the Natalspruit Rivers which
drain into the Klip River some distance upstream of the
Vaal Barrage.
The demand for services such as nutrient and toxicant
removal, are considered to be high, in light of the numer-ous contaminant sources derived from urban,
industrial, mining and agricultural activities in the upstream catchment, and the importance of downstream
aquatic resources. Water supply for subsistence and commercial agriculture appears to be high, supported
by the large number of water pumps situated along the Rietspruit used to abstract water for crop irrigation.
In addition, the demand for flood control is also high especially when considering the presence of
considerable downstream infrastructure which could be damaged during flood events.

Wetland condition and benefit availability
Intact sections of the reed beds are confined to the
lower wetland, with agricultural land and grassland
utilized for grazing, replacing much of the original
wetland vegetation in the upper areas. The hydrological
regime has been largely modified, with the strong
seasonality of rainfall in the area becoming overshadowed by more constant contributions from urban
and agricultural runoff, changing water inputs and the
pattern of flood peaks considerably. It is estimated that
nearly 70% of the Rietspruits water originates from
urban sources and treated effluent discharged from upstream wastewater treatment works.
Despite signs of significant degradation, the floodplain-wetland system still provides many benefits, both
directly and indirectly. The wetland plays a role in purifying water and providing fertile soils for agriculture.
The wetland also provides benefits to its many surrounding formal and informal communities, including
the provision of land and water for agriculture as well as subsistence fishing. In addition, the floodplain
plays a role in attenuating floodwaters, thus buffering downstream infrastructure from flood-damage.

Benefit: Rietspruit

User
Benefit
Requirements availability Importance Benefit

User
Benefit
Requirements availability Importance

Flood attenuation

Medium

High

Medium

Biodiversity maintenance

Low

Low

Low

Stream flow regulation

Medium

Medium

Medium

Water supply

Medium

High

Medium

Sediment trapping

Low

Medium

Low

Harvestable natural resources

Medium

Low

Low

Phosphate trapping

Low

Medium

Low

Food for livestock

Low

Medium

Low

Nitrate removal

Medium

High

Medium

Cultivated foods

Medium

Medium

Medium

Toxicant removal

Medium

High

Medium

Cultural significance

Low

Low

Low

Erosion control

Low

Low

Low

Tourism & recreation

Low

Low

Low

Carbon storage

Medium

High

Medium

Education & research

Low

Low

Low
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Wetland benefit assessment
Cultural services
Provisioning
services
Regulating and
supporting
services
Benefit availability

User requirements

Key wetland benefits
The importance of the goods and services offered by this wetland system is related to the demand
for these services by the community. From a human perspective, the most important wetland
services include:
Water purification: In light of point and non-point sources of water contaminants within
the catchment, the Rietspruit River wetlands act as a nutrient and toxicant sink for specific
chemicals. However, degradation in the upper and lower wetland does reduce the capacity
of the system to purify inflows. For a more detailed analysis of this, please see below.
Water supply: While most of the domestic water users are supplied with potable water
treated to a high standard by Rand Water, a number of direct users have been identified.
These include local community members that abstract water from the Rietspruit mainly to
irrigate croplands and private gardens (estimated to be approximately 11% of available water
from the Rietspruit), and for use in domestic activities including cooking and the washing
of clothes.
Carbon storage: Peat is thought to be relatively abundant within the wetland, potentially
contributing to carbon storage.
Flood attenuation: Flood attenuation in the Rietspruit is considered to be an important
service considering the extent of downstream infrastructure (industry, farms and major
roads/freeways) that would be vulnerable to flood-related damage during major storm events.

Beneficiaries
The main users of the wetland and river channel are commercial farmers who grow crops in the
wetland and abstract water from the Rietspruit system for irrigation purposes. These activities
provide employment opportunities for local communities. Some grazing also takes place by local
community members, particularly in grass-dominated sections of the wetland. Downstream
beneficiaries include various industries that extract water from the Klip/Rietspruit, as well as the
Vaal Barrage - an important recreational resource for Johannesburg residents and a potentially
important tourist destination.
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Economic assessment
Unfortunately there was insufficient information to inform a thorough economic assessment of the
benefits provided by this wetland system. Using best available data however, some points are worth
noting about the potential economic value of some of these services:
Water purification: Statistical analyses were performed for water quality determinant concentrations
(provided by DWAF) for the period September 1994 to May 1996.
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Figure 1: Water quality determinants showing a significant
improvement (95% confidence interval) between the Rietspruit
wetlands upstream input and downstream output points for
09/1994 to 05/1996, the period for which data was available for
this site.

Ammonium, Phosphate

The analyses showed that determinants improving significantly (95% confidence interval) for this period
between the upstream input and downstream output sites of the Rietspruit wetland were ammonium,
phosphate, and sulphate (see Figure 1).
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According to the results of the statistical tests carried out in this study, ammonium shows a significant
improvement (95% confidence interval) and nitrite and nitrite+nitrate show a significant deterioration
(95% confidence interval) between the upstream input and downstream output points for the study
period. In wetlands, ammonium can be absorbed by plants through their root systems or by anaerobic
microorganisms, and converted back to organic matter. The positively charged ammonium can also be
immobilized through ion exchange onto negatively charged soil particles. Ammonium can also be oxidized
through the process of nitrification and transformed first into nitrite (by the Nitrosomonas sp. bacteria)
and then to nitrate (by the Nitrobacter sp. bacteria). These transformations can partially explain the
significant improvement of the ammonium concentrations, and the deterioration of the nitrite+nitrate
concentrations. However, it is probably not sufficient to explain the difference observed in nitrite+nitrate
concentrations between the upstream input and downstream output sites of the wetland. Some additional
inputs of nitrate, through agricultural runoff for example, are likely to be taking place.
Phosphorus retention is considered one of the most important attributes of natural wetlands especially
for these, like the Rietspruit, receiving non-point sources of pollution or wastewater. In wetlands, at any
one time, a major proportion of the phosphorus is tied up in organic litter and peat and in inorganic
sediments. Phosphate in wetlands can be taken up by plants and microorganisms, form complexes with
calcium, aluminum and iron under aerobic conditions, or adsorbed onto clay particles or peat for example,
thus being removed from the water column.
Sulphate in wetlands can be adsorbed onto clay particles or peat, or can be reduced and then taken up
by plants. The release of the reduced form of sulphur, sulphide, when wetland sediments are disturbed
cause the smell of rotten egg, and this can serve as an indicator for wetland management. The removal
of sulphate from the water column by the wetland processes in the Rietspruit is clearly of major importance,
and this alone indicates the importance of functioning wetlands for pollutant removal. In the detailed
analysis carried out in our final wetland, the Klip in Gauteng, figures for the cost of sulphate removal by
the wetland in that case represented a potential cost of removal of over 800,000 rand. While this cannot
be taken as definitive for this site, it does give an idea of the order of magnitude of the costs which can
be saved through the use of wetlands as part of a water purification process. This figure however relates
to only one of the water quality determinants which is reducing significantly as it passes through the
wetland. However, the overall value of all the chemicals removed by the Rietspruit cannot be assessed
rigorously at this time, but it is possible to suggest that the removal of each of these chemicals, by artificial
means, will incur a cost of hundreds of thousands of Rand, and this indicates the importance of maintaining
and protecting these wetlands.
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Water supply: A number of direct users have been identified.
These include local farmers that abstract water from the river
to irrigate commercial vegetable farms, private gardens and for
use in domestic activities including cooking and the washing of
clothes.
Without detailed data on how much water is abstracted, or how
often this service is used, it is impossible to identify these values
specifically. More detailedwork would be needed if this were to
be achieved.
Flood attenuation: Services such as flood attenuation and
sediment trapping are difficult to attach monetary value to. In
light of the potential economic costs attributed to flood-related
damage to downstream infrastructure, the role the floodplain
plays in reducing flood magnitude is likely to be significant.
In order to calculate any monetary value of a flood attenuation
function, it would be necessary to carry out detailed hydrological
and hydraulic assessments to identify both the likelihood and extent of potential flooding.
This would then have to be analysed further to identify specific structures or communities
at risk, and at this point economic assessments could be made on the basis of the anticipated
risks. Such analysis goes beyond the scope of this work.

Keeping the benefits flowing
& growing
As long as contaminated runoff and discharges continue to enter
the wetlands, the integrity of the ecosystem will continue to be
compromised, and water quality issues will continue to impact
negatively on downstream users.
Rehabilitation of sections of the wetland that have been disturbed
Will be necessary to avoid any further degradation, and those
areas being colonised by terrestrial and invasive plant species
will need to be monitored and controlled to ensure the recovery
of the natural wetland vegetation. This will help to ensure that
ecosystem services and benefits from the Rietspruit wetland can
continue to be supplied into the future, and, with careful
management, may even be enhanced. The benefit of doing this
will be the fact that expensive man-made water purification
options can be avoided.
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Wetland type

Unchannelled Valley Bottom
(channelised downstream)

Context

Large urban, commercial
agriculture

Klip

Size

2780 hectares

Klip

Site description
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The Klip River wetland is situated within a highly developed catchment, in the southern
Witwatersrand region, below Johannesburg and Soweto, and occupies an area of approximately
2780 hectares within a flat valley bottom. The Klip River runs past heavy urbanization and
high-impact activities including gold mining operations and wastewater treatment works the consequence being that the Klip River is possibly one of the most abused river systems
in Gauteng. Water inputs into the wetland were in the past, primarily via subsurface flow
through the underlying Malmani Group dolomite aquifers, however rapid urbanization in
the area, contributed to excessive groundwater abstraction and led to increasing point source
discharges into the Klip River from the various wastewater works. Increasing volumes of
treated sewage water released into the wetland were shown to contribute to the formation
of channels led flow in the lower parts of the wetland, where large incised gullies have
exploited existing furrows and irrigation drains. Peat fires are quite common in the lower
sections of the wetland, where burnt peat forms highly erodible soils.

Wetland setting and user requirements
The Klip River wetland is naturally an unchanneled valley
bottom wetland within a flat valley bottom setting.
Urban development and increased water input into the
system has resulted in the lower wetland becoming
channelized, with large erosion gullies dominant.
Commercial agricultural areas are located within the
lower wetland areas, where farmers abstract water from
the Klip River for the irrigation of instant lawn, maize
and a variety of vegetables. Marginal wetland areas
are also used for the grazing of cattle.
A cluster of wastewater treatment works currently discharge treated effluents into the wetland system,
and a variety of other point and non-point sources of nutrients and toxicants exists from residential and
industrial/mining areas in the northern catchment. The Klip River is a major source of water for the Vaal
Barrage, and a significant tourism and recreational area situated downstream, which heightens the
importance of the Klip River wetland in trapping pollutants that enter the system.

Wetland condition and benefit availability
Although large intact sections of Phragmites australis reed beds remain in the upper wetland, the wetland
below the wastewater works has largely been degraded, with the concomitant desiccation of large sections
of wetland vegetation. The natural hydrological regime has been significantly altered, and it is estimated
that at present, almost 80% of inflow into the Klip River is attributed to anthropogenic sources, with treated
effluent from various wastewater treatment works accounting for over 60% of water inputs into the system
(Rand Waters Scientific Services, 1998).
The wetland system however still continues to provide a
range of benefits both directly and indirectly. At the local
level, water supply for agriculture on the floodplain and
other downstream users is considered important. Grazing
is less important, as is the contribution of harvestable
natural resources that include plant species for medicinal
use and subsistence as well as recreational fishing for Carp.
The system contributes to stream flow regulation during
the dry season and the presence of deep and extensive
peat beds highlights the wetlands contribution to carbon storage. The flat valley bottom wetland setting
comprising extensive peat beds and wetland reeds which play a crucial role in water purification, improving
it by reducing nutrient concentrations such as nitrates and phosphates, as well as various toxicant pollutants
including heavy metals (e.g. copper, mercury and zinc) which are leaching into the wetland from numerous
influent sources. This functionality has however been significantly compromised through degradation of
the wetland in the lower reaches.

Benefit: Klip

User
Benefit
Requirements availability Importance Benefit

User
Benefit
Requirements availability Importance

Flood attenuation

High

Medium

Medium

Biodiversity maintenance

Low

Low

Low

Stream flow regulation

Medium

High

Medium

Water supply

Medium

High

Medium

Sediment trapping

Medium

Medium

Medium

Harvestable natural resources

Medium

Medium

Medium

Phosphate trapping

High

Medium

Medium

Food for livestock

Medium

Low

Low

Nitrate removal

High

Medium

Medium

Cultivated foods

Medium

Low

Low

Toxicant removal

High

High

High

Cultural significance

Medium

Medium

Medium

Erosion control

Medium

Low

Low

Tourism & recreation

Medium

Medium

Medium

Carbon storage

High

High

High

Education & research

High

Medium

Medium
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Wetland benefit assessment
Cultural services
Provisioning
services
Regulating and
supporting
services
Benefit availability

User requirements

Key wetland benefits
The importance of the goods and services offered by this wetland system to people, is related to
the demand for these goods and services by the community. The most important of these include:
Water purification: The wetlands associated with the Klip River play a crucial role in
sequestering some of the nutrients and pollutants arising in influent water from various sources.
These sources include mine dumps, wastewater treatment facilities and other urban-industrial
toxicant sources. The flat nature of the river valley, relatively large size of the wetland, presence
of peat (important in storing pollutants) and extensive reed beds are all important factors
influencing the availability of this water purification benefit. Degradation of the wetland
however, may negate the water purification service offered by it, as erosion threatens to rerelease pollutants stored in the peat into the downstream environment, and reduce the ability
of the wetland to remove pollutants from the Klip River. This is critical in light of the importance
of the Vaal Barrage, downstream of the wetland.
Water supply: While most of the domestic water users in the Klip River catchment are
supplied with potable water treated to a high standard by Rand Water, a number of direct
users have been identified. These include some locals and some residents in informal
settlements who abstract water from the Klip River to irrigate croplands, private gardens and
for use in domestic activities including cooking and the washing of clothes.
Carbon storage: Extensive peat deposits (over 4 metres deep in places), emphasize the
level of carbon storage within the wetland. Evidence of former peat mining and the role of
peat in trapping nutrients and toxicants highlights the importance of peat, in addition to its
carbon storage function within the system. Globally, carbon storage is known to be high in
demand.
Although not regarded as a key wetland benefit, harvestable natural resources are also a relatively
important good provided by the wetland. Areas of open water and channelized flow are used by
subsistence and recreational fishermen. Small mammals including rabbit/hare as well as small buck
(Duiker) are also caught and used for food or sold. Locals frequent the wetlands in order to harvest
various medicinal plants that are used by traditional healers to treat high blood pressure, HIV/AIDS
and to provide good luck. Local people also harvest wood from nearby wetland areas for use as
firewood and for the building of fences, and reeds and grasses are also used in some instances for
thatching of roofs and other uses.
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Beneficiaries
Identifying beneficiaries from a wetland like this is not simple, as there are a whole range of potential
groups of people who are likely to benefit from it. If the wetland does provide a water purification function
which reduces purification costs downstream, then the main indirect beneficiaries are those recipients
of that purified water who will have lower water bills as a result. Perhaps the most important direct
beneficiaries from this system are local people along the Klip River (including local subsistence farmers
and fishermen) and recreational users around the Vaal Barrage, who are all affected by water quality
issues.

Economic assessment
Given the clear need for water quality purification, economic valuations were focused on assessing the
value of the Klip wetland in improving water quality . This assessment followed a step-wise process which
is briefly summarized below:
Step 1: Statistical analyses of water quality data provided by Rand Water, to identify those water quality
determinants showing changes between the upstream input point and the downstream output point of
the wetland, which prove to be statistically significant.
Step 2: Assessment of all fixed and variable costs associated with water treatment technologies
Step 3: Determination of the relative efficiency of the Klip River wetland in determinant removal, to the
water treatment technologies ability to remove the determinants showing a statistically significant
improvement over the study period
Step 4: Economic valuation calculations based on the costs of this replacement technologies
For readers interested in further detailed information on the assessments, this is available in Bonjean and
Sullivan (2008). Details of the assessment used to inform the economic evaluation are outlined overleaf.
Changes in water quality through the Klip River
The geographical progression of water quality determinants between the upstream input and downstream
output points of the Klip river wetland (Gauteng) have been examined and are presented below (Figure
1). Some water quality determinants show a significant improvement (electrical conductivity, calcium,
magnesium, manganese, sulphates and dissolved oxygen), while others show a significant deterioration
along the wetland (e.g chlorine, sodium, nitrate and phosphate).
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Figure 1: Geographical progression of water quality determinants through the Klip River wetland: Determinants showing
(a, above) a significant improvement and (b, below) a significant deterioration between the upstream input and
downstream output sites of the Klip River wetland *(90% confidence interval).
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From this assessment it is clear that concentrations of chlorine, sodium, nitrates and phosphates actually
increase as one moves through the system. This is probably attributable to the significant discharges of
treated effluent from waste water works along the Klip River, and industrial and agricultural runoff from
the surrounding area. In the case of these chemicals, we have not attempted to value this change, as it
is not possible to assign this to the wetland, but it is important to note that this suggests that a wellfunctioning wetland would have a higher value for water quality improvement than is reflected by the
figures shown here.
Other determinants however do show an improvement in concentrations, in spite of these additional
pollutants entering the system. These improvements relate to the concentrations of calcium, magnesium,
manganese and sulphate, and an improvement in the concentration of dissolved oxygen, essential for
the health of all wetland species. Due to lack of accurate flow data from this site, full analysis of changes
in chemical loads is not available at this time, but work is ongoing to determine the specific contributions
made by the dilution effects from these inflows, and further studies will aim to better understand the
effects of these inflows on chemical concentrations and wetland functioning.
Taking the data on water quality determinants currently available from this site, we are therefore basing
our valuations on the costs that would be incurred to replace the level of pollutant removal currently
observed in the wetland. This replacement costs approach is a standardized valuation methodology, and
it provides a measure of the value of the wetland on the basis of what it would cost to achieve the same
level of pollutant removal, if a man-made technology was to be used instead.
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On the basis of the monitoring data collected over a period of years at both the input and output points
of the wetland, it would appear that the wetland functionality does have the effect of contributing to
the achievement of some of the DWAF water quality guidelines for domestic use. Taking the most recent
complete year of data available at the beginning of the research (July 18th 2006 to July 16th 2007) the
contributions to these guidelines are shown in Table 1. The water quality improvements observed during
this period also relate to the DWAF guidelines for ecosystem water quality, but these are less demanding
than for human use, so the wetland functionality is also contributing to the standard for downstream
ecosystems.
At the ouput site of the wetland, it has been possible to assess the extent of annual mass loads of certain
pollutants, as shown in Table 2. These figures indicate the level of certain pollutants currently reaching
the Vaal Reservoir downstream. As this is an important recreational area and an abstraction point for
the preparation of drinking water, pollution loads reaching it would have to be treated to comply with
the water quality standards. Any degree of pollutant removal achieved by the water flowing through the
Klip River wetland will therefore contribute to a reduction in the costs of necessary water treatment.
Work on this water quality data and the calculation of pollutant loads across the wetland is currently
ongoing.
Table 1: Examples of contribution (in %) of the Klip wetland to reach the DWAF water quality guideline for domestic use1
Determinant

Possible effects on domestic use

Contribution by the wetland chemical attenuation process (in %)
to the achievement of the DWAF water quality guideline for
domestic use (DWAF, 1996)

Calcium

Scaling of water heating appliances

69.17%

Manganese

Unpleasant taste and turbidity
problem in drinking water,
anaemia, neurotoxic effects

87.03%

Sulphate

Salty and bitter taste of drinking
water, diarrhoea

>100%
(improvement below the guideline)

1Domestic water includes water used for drinking, food and beverage preparation, hot water systems, bathing and personal hygiene, washing (e.g. dishes), laundry and
gardening which may include water for fish ponds (DWAF, 1996)

Table 2: Examples of annual mass loads (in tonnes) discharged upstream of the Vaal Reservoir (July 2006 to July 2007)
Water quality
Determinant

Estimated annual mass load
(tonnes)

Possible consequences for the Vaal Resevoir

Sulphate

22297

Calcium

10227

Possible scaling of water abstraction pipes and water treatment
device

Magnesium

3116

Iron

24

Copper

2.6

Short and long term health effects induced by deteriorating water
quality
Toxicity to aquatic ecosystems

It is important to note that data presented here does have limitations: The values shown here represent only partial analyses on concentrations relating to those chemicals
showing a significant change over the length of the wetland. Since flow data were not available for the study period, it was not possible at this stage to present pollution
load values for the upper section of the Klip wetland study site. This is however work in progress and will be forthcoming.
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Economic valuation
The economic valuation of the water quality
improvement function of the Klip river wetland is
presented in the table below (Table 3). The value
associated with the Klip River wetland water quality
improvement can be broken down by the cost of
the improvement in each individual chemical whose
concentrations were significantly improved (as
shown in Figure 1).*
Electrical conductivity of water is highly dependent
on its concentration of salts and other chemicals
which ionize the solution. The purer the water, the
lower the conductivity. This measure is included
in the economic estimation as it serves as a proxy
for an indication of the extent of pollution removed,
where data on specific pollutants are not available
or adequate.
As indicated above, the economic valuation
illustrated here is based on a Replacement Cost
Methodology, using prices calculated from the
published literature on water quality improvement technologies, updated to 2006 prices. It is to be born
in mind that the calculations are based on information available from the relevant literature, and as such
the replacement cost estimated here is indicative. It is clearly possible that other technologies may be
available, but costs for these were not robust. All the costs presented here are the total annual costs of
the technology including capital and operation and maintenance costs. Following this process, the total
economic value estimated for this wetland is R4,265,342 per annum or R1,534 per hectare per annum
(2006) (Table 3).
This valuation only takes into account the determinants that have showed a significant improvement
according to the statistical analyses run on the water quality data from Rand Water and for the study
period considered (July 2006-July 2007). The breakdown of the total value of the Klip River wetlands
water quality improvement function (by determinant improved) can be seen in Figure 2.
Conductivity (mS/m)
3%
Calcium (mg/L)
9%
Magnesium (mg/L)
11%

Figure 2: Breakdown of the total value of the
Klip River wetlands water quality improvement
function by determinant improved.

Dissolved Oxygen (mgO2/L)
47%

Sulphate (mg/L)
19%

Manganese (mg/L)
11%

In addition to these values shown, it is important to note that there are other values which have not been
included here, some of these being the value of those chemicals which have improved, but which are not
shown here to be statistically significant. Furthermore, other values could be added, to represent the
value of improvements which could have been made, had the wetland being functioning fully. As indicated
in other studies, this wetland has been degraded by excessive pollution over many years, so some of the
functions to absorb other chemicals are not working as efficiently as they may have been. Indeed, it is
possible that pollutants captured in sediments are being released back into the wetland in areas affected
by erosion and ground fires.
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* In the case of electrical conductivity, this serves as a general measure of water quality (Das et al., 2006).

Table 3: Economic valuation of the water improvement services of the Klip River wetland

Water quality
determinant

Percentage cost of
Individual annual Individual annual
costs (2006 RAND)
removal (%) in the Ratios of the Klip
costs (2006
removal to the RAND) for each
for each relevant
SPARRO planta
based on the plant SPARRO removal relevant pollutant pollutant removed
for the relevant
efficiency for the
removed by
relevant pollutants pollutants (in %)
SPARRO

Electrical
conductivity (ms/m)

18.91

13.84

865,596

119,798

Calcium (mg/L)

20.15

40.73

922,485

375,711

Magnesium (mg/L)

20.27

51.47

928,088

477,697

Sulphate (mg/L)

20.31

89.33

929,839

830,652

Manganese (mg/L)

20.37

50.78

932,476

473,553

Dissolved oxygen
(mg O2/L)

Aeration
Sidestream Elevated Discharge and
technology
Dissolved Oxygen
Pool Aearation
annual cost
improvement
(SEPA) station n.5b
ratios of the Klip based on SEPA
specifications
n.5 annual costs
river to the
Calumet River (%) (2006 RAND)
Discharge of the
SEPA station: 16
cumecs

47.25

Dissolved Oxygen
water concentration
increase by SEPA:
2.4 mg O2/L
2

These data are based on values from:

G.J.G. et al. 1996

Total per
hectare/y
(2006
RAND)2

2,277,410

819

Total/y

Total per
hectare/y

Costs of Dissolved
Oxgen
improvement
(2006 RAND) for
the Klip River
wetland (Gauteng)

2,103,632

40

a Juby,

Total/y
(2006
RAND)

993,966

(2006
RAND)

397,586

Total
Value
(2006
RAND)2

4,265,3
42
or
1,534/ha

(2006
RAND)

143

397,586
b Mueller,

James A. et al. 2002

The cost of SEPA technology for aeration was recognized to be one of the most expensive options
available but was the only one that provided the information needed to estimate the costs of
aeration. It is clear that other options will be available to achieve this aeration process, but any
method involving artificial aeration will inevitably be costly. This emphasizes the fact that the
achievement of aeration though the introduction of weirs etc. would be a cost-effective solution.
This verifies the validity of wetland remediation efforts such as that carried out by the Working
for Wetlands programme in South Africa, which implements construction of gabians etc. as one
of the remedial options.
Valuation of environmental resources is a difficult task, and the complexity of this work cannot
be underestimated. There are of course uncertainties in the data, the assumptions, and the method
of analysis, but it is important to note that this work has been done to the highest degree of rigor
possible, and the numbers presented here represent the costs that would be incurred if man-made
technologies were to be used in place of the wetlands. These high costs can however be avoided,
by taking action to stop further degradation of the wetlands, and to remediate degradation that
has already occurred.

Keeping the benefits flowing & growing
In order to maximise the benefits from these important wetlands, it will be necessary to develop
more control over the problem of pollutant runoff into the system. While the identification of point
sources of these pollutants is possible, the impact of non-point sources is more difficult to deal
with. It is clear that rehabilitation of the lower wetland is also required, including extensive erosion
control in order to stabilize erosion gullies that are eroding headwards. This is vital in terms of the
current degradation of the lower wetland system and the desiccation of the flanking reed beds.
Furthermore, the threat of release of heavy metals or other toxicants currently bound up in the
peat is a serious risk if further degradation occurs. This would endanger downstream resources
and users, and would give rise to the need for huge remediation expenditure which would have
to be borne by tax payers. As long as untreated waste water continues to be pumped into the
wetlands in such great volumes as at present, the integrity of the ecosystem will continue to be
compromised, and water quality issues will continue to impact negatively on downstream users.
Measures must be taken to control this, and enforcement of such measures would be necessary
if they are to be effective.
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And finally...
Why are wetlands important?
Wetlands supply a diversity of services to society. Each different type of wetland has many
diverse functions and uses, and each delivers a different suite of services. For example,
floodplain wetlands generally provide excellent quality grazing, and can help to reduce
flooding. They are less effective however, at improving the quality of polluted water. On the
other hand, valley bottom wetlands often provide a water purification service, while hillslope
seeps provide valuable grazing and water for livestock or human use.
Having a diversity of wetlands in a catchment means that society is supplied with a wide
range of wetland services. The fewer the wetlands remaining in a catchment, the more
limited the range and magnitude of services we can use. Society, with its great diversity of
land-use and settlement forms, demands a diversity of services, and a range of wetland types
can to some degree help to meet these needs. For example, wetland grazing is very beneficial
to both commercial and subsistence stock farmers, while birdwatchers enjoy the beauty of
nature provided by the wetland habitat. At the same time, city residents gain from water
purification services and visual amenity, as well as the potential for various forms of recreational
activity. The growing pressure from modern societies is leading towards an increased rate
of wetland degradation across the world. This is an irony since these very wetlands actually
can provide useful services, and their degradation only serves to increase pressure on other
resources. It is time that society and its leaders take greater notice of what is happening
around them. As in many other places, when resources are not highly valued, they are
neglected and abused, and if we are to take full advantage of what wetland resources have
to offer, it will be important to demonstrate their value to those that have influence over
their use. It is interesting to note that in some of the examples included here, those who
control the land effectively (either as private landowners or as village chiefs), often have
some kind of traditional land management strategy which recognizes the need to avoid overuse.

Who benefits from wetland use?
There is no doubt that society at large gains immensely from healthy wetlands. They provide
us with a whole range of goods and services which add quality to our lives. Some of these
benefits can be important for economic reasons, while others may be more important for
the cultural or spiritual values attached to them. From an ecological perspective, wetlands
are crucial for the range of habitats they provide, and the range of species that they house.
This diversity itself is also a key to the human value that they hold, as illustrated by the use
of wetland plants for medicinal use. A tiny, even as yet unknown plant or insect species may
well hold the key to a cure for important illnesses, and if this proves to be the case, the
wetland containing it will have a value beyond measure.
While farmers use the wetlands for grazing and water, others use resources from them for
house building materials, craft materials, medicinal plants and fuel. Wetlands may also
contribute significantly to tourism activities, with Seekoeivlei and Murphys Rust both
contributing significantly in this regard. In addition, Seekoeivlei, as a Ramsar site, contributes
to the South African commitment to the International Convention on the Protection of
Biodiversity. In the Klip wetlands, in Gauteng, a detailed analysis of available water quality
data has helped to highlight the positive role this wetland plays in water purification, while
in Ladybrand, some of these water purification benefits have already been lost. In this case,
the town itself has had to bear the significant costs involved in cleaning up pollutants which
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the wetland could no longer assimilate. From a human perspective, the value of water quality improvement
achieved by healthy wetlands is one of the most significant financial values that can be ascribed to these
ecosystems. If this can be recognized by decision makers, it will be easier to bring about the establishment
of legislation and monitoring needed to ensure their more effective protection.
It is often the case that the people who benefit most from any ecosystem are not always those who have
responsibility or ownership of it. This is illustrated in the table below.
Wetlands

Major uses

Management Authority

Benefits included in the valuation

Ha Tsiu

Local subsistence households and downstream water
users

Local community and
households

Grazing, water supply, harvestable natural
resources

Ha Letsie

Local subsistence households and downstream water
users

Local community and
households

Grazing, cultivated crops, harvestable natural
resources

Rapokolane

Local subsistence households and downstream water
users

Local community and
households

Grazing, cultivated crops, harvestable natural
resources

Alida

Commercial farmers and downstream water users

Private landowner

Grazing, hay production, livestock watering

Wilge

Commercial farmers and downstream water users

Private landowner

Grazing, livestock watering

Murphy's Rust

Commercial farmers, tourists, businesses,
downstream users

Private landowner

Grazing, livestock watering, tourism income
and reed harvesting

Ladybrand

Town dwellers, local communities and downstream
water users

Urban rate payers,
municipality

Grazing, livestock watering, harvestable
natural resources, water purification

Seekoeivlei

Town dwellers, tourists, local communities
downstream users

National tax payers,
municipality

Tourism income, hay production, game sales

Klip

Town dwellers, local communities and downstream
water users

Urban rate payers,
municipality

Water purification

Town dwellers, local communities and downstream
water users

Urban rate payers,
municipality

Water purification

Values summarized in the table above are indicative and based only on partial valuations.
* Note that the above table uses South African Rands and assumes them to equal the Lesotho Maloti

What is happening to wetlands and why?
In commercial farming areas, land providing high quality forage for livestock is regarded as extremely
important, and wetlands providing good quality grazing are therefore often highly valued by local farmers.
In such cases, these are typically managed to maintain the viability of the system, and good farmers take
advantage of the benefits to be gained. This is not true in all cases however, and many wetlands are not
suitable for grazing due to their high level of wetness, or vegetation growth which is unsuitable for grazing
or cropping. In these cases, the wetlands are not seen as a benefit, and are often identified as targets for
drainage or other transformation, for example into small dams. This is considered by such land users to
be a way of improving the productive potential of their land. These actions, however, have the effect of
reducing the flow of wetland services for downstream users, and removing all potential habitat or option
value benefits. Other consequences could include a reduction in flood protection and the security of supply,
along with increased turbidity and sedimentation.
Lesotho is one of the poorest countries in the world with high levels of poverty persisting across much of
the country. Rural communities there, and in many areas of Southern Africa, are highly reliant on natural
resources and subsistence agriculture for their livelihoods. Demand for direct provisioning benefits from
wetlands are high, with a great reliance on wetlands for grazing, medicinal plants, energy, water supply
and crop production. In such cases, communities often recognize the value of wetlands, and indeed have
traditional customary practices which serve to control resource use, by limiting the duration of stay of
livestock in wetland areas, limiting cropping to temporary wetland areas with lower grazing value, and
maintaining buffers along stream lines. It is interesting to note that these measures are also the kinds of
measures which are promoted in modern sustainable land management practices. It is clear however in
some areas of the country, such practices are not being maintained, and as a result, very severe cases of
erosion can be seen.
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Population growth and climatic variability is likely to see increased pressure on wetlands and other
natural resources in these communities. Over exploitation of rangelands and wetland degradation
will not only affect local livelihoods, but escalating levels of soil loss and a reduction in low flows
during winter months will also affect downstream users. These impacts include a reduction in storage
capacity of dams and in assurance of supply for water users. This will negatively affect the supply
of water to South Africa, and could threaten the stream of payments to the Lesotho government
for water supplied by the Lesotho Highlands Water Project (LHWP). Perhaps through better
recognition of the values of such wetlands at the current time, mechanisms can be put in place to
allow greater benefit sharing from the project revenues of the LHWP, to the upstream wetlandbased communities. This benefit sharing could be funded from the catchment management
component of these international financial transfers, and if effective monitoring were put in place,
communities could be rewarded for good wetland management practices. This would secure the
healthy flow of water from the wetlands, and maintain downstream water quality. In return, cash
poor communities in the Lesotho Highlands could use these transfer payments to support the
development of local businesses, handicraft ventures or capacity building programmes and
scholarships.
Economic development and migration around urban centers is placing growing demands on
remaining natural resources in these areas. In many instances, natural systems such as wetlands
have not been adequately catered for, with a resultant loss in functionality and in the ability of these
systems to provide benefits to society. This was clearly apparent in both the Klip and Ladybrand
case studies where wetland degradation has dramatically reduced the ability of wetlands to provide
much needed services. Local and national taxpayers may now have to bear the consequences of
this loss, in the form of clean-up costs, and higher water charges, which could have been avoided
by better management of the wetland resource. There is now however a growing understanding
of the potential benefits that wetlands can play in reducing the impacts of urban development on
water resources, and hopefully this booklet will help to strengthen this view.
Wetlands are frequently converted because the incentives to manage them for multiple services
are poorly understood. As individual land owners try to maximize the benefits from their land
holdings, they may only appreciate single benefits such as grazing or cropping. If there are no
mechanisms in place to reward land owners for wise management of wetlands, securing the range
of services they can generate, it is inevitable that wetlands will continue to be converted. On the
other hand, in cases where the benefits are appreciated and valued, wetlands throughout the world
have been protected, and indeed have in some instances, been reinstated. In South Africa, the
innovative approach of Working for Wetlands has the effect of reinstating some of the
characteristics of the natural wetlands, and as a result these now are beginning to continue to
generate a range of valuable wetland services.

What are the future trends in wetland use?
Growing international attention on the condition and importance of wetlands is having an impact
world wide. In many countries, specific wetlands are being protected as Ramsar sites, and in
South Africa, over 20 of these exist. While this has served to raise the profile of the importance
of these ecosystems, there is still much to be done in terms of building management strategies
and political commitment to protect them. Furthermore, trends in climate change predict that
commercial farmers will increasingly face more extreme events, and as such they may wish to
create more water storage options to offset increased rainfall variability. While some may do this
by attempting to dam their wetlands, others may see the value of protecting and promoting the
use of wetlands for this very storage function. In places where poverty prevails and access to
resources declines, remaining open access wetlands may become heavily degraded through over
use. The implications of this is that there are likely to be heavier demands of the services of
wetlands in the future, while at the same time, the extent of these wetlands may be in decline.
By realizing the value of these wetlands before it is too late, it is possible to address this situation
and bring about the development of mechanisms to promote better wetland protection.
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How can wetlands be valued?
The value of wetlands is effectively immeasurable, but it is essential that some estimation of their
worth be identified as a means of ensuring their continued conservation. In this work, we have
attempted not to value the wetlands as a whole, but to provide some insights into how the benefits
generated from wetlands can be valued in monetary terms.
The process of valuing wetland benefits is not an easy task. Much knowledge is needed about the
biophysical conditions of the wetlands before they can be effectively assessed. In addition, greater
understanding of the socio-economic pressures on wetland resources will be a key to developing better
management options, as without this, ineffective techniques are likely to result in policy failure, and
further wetland degradation. In an attempt to provide some insight into the value of the various wetland
benefits included in this study, a number of environmental valuation methods have been used. These are
summarized in the table below, and the values are presented per hectare. The suitability of the methods
used to elicit these values are variable, and care must be taken in their interpretation. In the case of
Replacement Cost methodology (RCM), for example, the approach is based on the theoretical concept
of opportunity cost where the price or value of something is based on the next best alternative (what
it would have cost to gain this benefit, if the wetland were not in place). This does not imply that this
next best alternative will actually be utilized. For example, it is unlikely that a complex and expensive
water purification plant would be developed in the Klip, but more likely that other, cheaper remediation
measures could be taken to achieve the same goal. Such measures were not used in this valuation
assessment as no information about the chemical efficiency of these measures is available.
Estimated benefit value
per hectare (2008 prices)

Wetlands

Selected key benefits from this example

Valuation method used

Ha Tsiu

Domestic water supply

Replacement Cost Method

R1,437

Ha Letsie

Livelihood support, multiple benefits

Market pricing, Replacement Cost Method

R1,577

Rapokolane

Harvestable Natural resources

Market pricing, Replacement Cost Method

R310

Alida

Haybale production

Market Pricing

R1,758

Wilge

Commercial grazing

Replacement Cost Method

R1.387

Murphy's Rust

Livestock watering

Replacement Cost Method

R151

Seekoeivlei

Tourism income

Market pricing, Occupancy Rates, Travel costs

R1,289

Klip*

Water purification

Replacement Cost Method

R1,534

Note: Rand & Maloti (Lesotho currency) are equivalent in value so for simplicity,all values are shown here in South African Rand.
* Values for the Klip water purification process are given in 2006 prices.

At this stage, it is important to point out again that in reality, a complex system such as a wetland and
how it is used by humans is impossible to value accurately. Values are constantly changing, and are
subjective, depending on who is doing the valuing, and what their preferences and priorities are. Just
because it is difficult therefore to place a value on these resources, it is important that they are not
forgotten. The challenge is to identify some specific values which can be measured, and use these, or a
combination of these, as a proxy for what may be considered as a useful measure for the purpose of
environmental management.
We have not converted these values to Net Present Values as this would require unreliable assumptions
regarding the future level of interest rates, and the anticipated life of the wetland in question. These
assumptions would only serve to increase the uncertainty in our knowledge. Since our goal is to achieve
sustainable development, which implies that these benefits should be maintained into perpetuity, the
calculation of Net Present Value with an infinite time period is meaningless. As a result, the values shown
here are simply the values that are generated by the use of the wetlands for the various benefits shown.
We suggest therefore that these are taken as the values of the benefit flows that can be generated on
an annual basis from the wetland, as long as the wetland functionality is maintained.
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How can wetlands be better managed?
In the light of population growth, increased development and pollution of the environment, coupled with
increasing water scarcity, demand for wetland services will continue to escalate into the future. Climate
change and the uncertainties this brings mean that communities are likely to be more vulnerable to water
shortages, while extreme climatic events such as flooding are likely to become more commonplace in the
years ahead. Wetlands essentially provide society with a buffer against many of these impacts, and as such,
it is imperative that every effort be made to protect these valuable resources.
On the basis of the findings from our reports, certain measures can be taken to secure these benefits, and
these are suggested here for consideration.
Building our understanding of wetlands and wetland values: While it is encouraging to note the increased
interest in wetland science, wetland systems are still not well understood and there is very little detailed
robust information on wetland functionality. Research aimed at filling this gap and building our
understanding of the role wetlands play in regulating stream flows, assimilating pollutants and attenuating
floods are all areas requiring further attention.
Strengthening legal mechanisms: South Africa has a range of legislation encouraging the protection and
rehabilitation of wetland systems. These include the Conservation of Agricultural Resources Act (CARA),
National Environmental Management Act (NEMA), National Water Act (NWA) as well as international
agreements such as the Ramsar convention on wetlands. Lesotho on the other hand (and many other
countries, not only in the region, but in the world) have no national legal or policy framework that specifically
deals with the development and management of wetlands (National Wetland Programme, 2005). This gap
should be urgently addressed to better secure wetland services into the future. The need for more reliable
monitoring and enforcement is also clearly apparent, to ensure that policies and laws are adequately
reflected in land management decisions for the benefit of all. New computer and satellite technologies
do place such effective monitoring within our reach, but more work is needed before these can be fully
implemented to support wetland management.
Incentivizing sound management practices: It is important to recognize that wetland management in
general resides with local land owners. At present, it is dis-incentives in the form of legislation rather than
incentives that are used to try and protect wetland systems. Perhaps it is time to look at other measures
to promote the sustainable management of these systems. One option is to develop schemes that provide
payments for the provision of goods and services from wetland systems. Such approaches provide incentives
for good management, so as to secure the benefit of wetland systems.
Such an approach is potentially most viable in areas where downstream demands for good quality water
are high, such as is the case in the upper reaches of the Vaal catchment and in catchments above Mohale
and Katse dams in Lesotho. Another option is to consider the provision of rate rebates for landowners with
wetlands on their properties, thus reducing the pressure to make productive use of these areas to cover
expenses. There are now several examples round the world to demonstrate how Payments for Ecosystem
Services (PES) can work. In recent work these have been suggested for the hydrological services from the
Maloti Drakensberg, and there is increasing interest in this from a number of relevant institutions. It is
however important to recognize that detailed information is needed in order to implement such programmes,
and more work needs to be done before this can be achieved.
Securing key wetland benefits: This study has shown that wetlands vary in their ability to provide wetland
benefits. Where demand for a particular benefit is high, the option exists to identify key wetlands that are
best able to provide the benefit required, and to secure these benefits through appropriate management
agreements. Working for Wetlands are already fulfilling this role to some degree and are making a significant
contribution by rehabilitating degraded wetland systems. This is however not guided by specific sector
needs, and further opportunities exist to incorporate user needs more strongly into wetland prioritization
processes. Options also exist to enhance desired wetland attributes in critical situations (e.g. by damming
a section of wetland to improve flood attenuation or improving habitat for threatened species) . Decisions
of this nature should however be taken with due consideration of the full suite of potential users, some
of whom could be negatively affected by such modifications. Here again the issue of stakeholder consultation
and involvement is crucial to the effectiveness of any measure.
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In conclusion
In this collection of accounts, we have tried to pull together a number of messages for landowners,
government departments and wetland users. This information is also useful for students, scientists
and practitioners interested in the management of natural resources. As with the management
of any resource, it is important to understand as much as possible about how things can be used,
what their functions are, and how we can combine them with other resources to maximise the
benefits from their use. In this booklet, we aim to contribute to the understanding of wetlands
and their functions and values, and to highlight the fact that there is still much which is poorly
understood about these systems, and yet much to be gained though better management of them.
The values illustrated here are the actual values (in 2008 prices*) of selected benefits gained
from the use of these wetlands at the current time. These are partial values, and it must be
recognized that in every wetland there are other values which have not been addressed. These
may include the value of habitat provision to protect biodiversity, or the potential (option)
value of the development of commercially viable medicinal wetland plants. No attempt is
being made to convert the values shown here to Net Present Values, due to the uncertainty
associated with future levels of economic growth. These values therefore represent the current
value of the flow of benefits from these wetlands, and the objective of this booklet is to
contribute to sustainable development through the promotion of management strategies which
maintain (or even increase) these values into the future.
This study was funded by the EU funded project NeWater. NeWater had as its prime aim to
investigate Adaptive Water Resources Management particularly when faced with uncertainty.
In the Orange/Senqu basin, wetand resources are extremely important, and their management
is faced with great uncertainty, mainly due to the lack of information and understanding of how
wetlands operate, and what they really mean to society. The management of wetlands does not
achieve high priority in the Orange/Senqu basin because there is little understanding of just how
important these wetlands are. Not only is there little empirical evidence of their value, but the
understanding of wetlands is generally based on assumptions that have never been adequately
tested. This project has highlighted these problems while dealing with them by making use of
a combination of tools that rely both on expert judgment and on detailed quantitative research
into data collected over several years. While this work has contributed to a strengthening of this
knowledge base, there is a need to further test some of the assumptions about wetlands, and
this remains a priority for the future, in order to reduce the uncertainty associated with wetland
management.
The project has also brought together several disciplines, including wetland ecology, hydrology,
geography, economics and sociology, and this has proved to be invaluable in gaining
understandings that are appropriate to sustainable management of natural resources. A key issue
in this work has been the level of stakeholder engagement which has been achieved. From the
start of the project, many different types of stakeholder have been involved in discussions, and
have had input into the design of the work. This is a crucial aspect of adaptive water management,
and in this project, stakeholders have had inputs all the way through, not only being involved
in the planning and consultation stages, but also in the process of information sharing and
evaluation. During this process, it has become clear that not only do stakeholders of all types
hold vital information relevant to resource management, but also there is an important need
to develop a systematic process of monitoring of wetlands, to better understand the biophysical
and socio-economic conditions underpinning more sustainable management practices. If this
process of adaptive water management is to be achieved in this context, it will be important that
the insights provided here are considered by the various responsible agencies, and incorporated
into regulations and practices.
This collection of information on the 10 wetlands discussed here is supported by a number of
detailed reports which will be available on completion of the work. These provide detail on
methods and relevant literature used to support the various findings. It is hoped that this
information will have stimulated discussion on the subject of wetlands and their importance,
and this will in turn stimulate a way forward for the better management of wetlands in the Basin.
* In the case of the Klip water quality valuation 2006 prices are used
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