Enhancing sustainable Agriculture-Wetland I nteractions
in the small inland wetland systems of Malawi.

A GAWI case study of Simlemba, Malawi.



Enhancing sustainable Agriculture-Wetland I nteractions
in the small inland wetland systems of Malawi.

A GAWI case study of Simlemba, Malawi.

Adrian Wood
Wetland Action
January 2011

Acknowledgements:

The participation and contributions of the FAO office in Malawi in facilitating the workshop
in Malawi is greatly acknowledged and appreciated.

Guidance, contributions and review to the repoviehaeen received from Gerardo E.
van Halsema of WUR.

This work has been financed by the Netherlands Ministry of Economic Affairs, Agriculture
and Innovation, through the BO-10-011-114 project.

The views expressed in this document are those of the authors and do not necessarily
reflect the views of the Netherlands Government.



Guidelines on Agriculture and Wetland Interactions(GAWI)

MALAWI| ANALYSIS AND REPORT

1. Introduction

Increased use of wetlands for agriculture has eedun most parts of the world over
the last 60 years. The pressure to further increagecultural production from
wetlands is only set to increase as the Comprehen8issessment on Water
Management in Agriculture (CA) points out (CA, 200Ih contrast, the Millennium
Ecosystems Assessment (MA) identified agricultusettee major cause of wetland
degradation and loss, both in the past and at pr¢s®\, 2005). However, increased
loss of wetlands will have serious impacts as tla@eas have critical roles to play in
the future with respect to climate change, fooddpobion, water storage and
biodiversity habitat maintenance.

To help understand this situation in 2005 FAO araiBar developed an initiative
called GAWI — Guideline on Agriculture and Wetlalmderactions. With the support
of various other agencies, including the InternaloWater Management Institute,
Wetland Action and Wetlands International, thistiative has been analysing
agriculture and wetland situation around the warldrder to identify ways in which
benefits can be maximised and risks of wetland éossdegradation minimised.

In its work GAWI has applied the Millennium Ecosgst Assessment’'s (MA)
ecosystem services (ESS) concept (MA, 2005) whiemtifies five main groups of
services or benefits from wetlands. These are:

* Provisioning — crop production, fish, grazing, desthewater, reeds etc.

* Regulating — flood control, water infiltration, gnodwater recharge, etc

* Cultural —religious, recreational, tourism, etc

» Support — soil formation, cycling of nutrients, lsan storage, etc.

* Biodiversity — natural habitats for plants, animatgl insects.
The study also applied the DPSIR (Drivers, Pressus¢ate changes, Impacts and
Responses) methodology to try to explore the dyoarof agriculture’s interactions
with wetlands.

Of particular note in this work has been the un@deding from the MA that wetlands
are fragile areas which are subject to degradafionisused. The MA shows that
over-dependency and over-exploitation of one serwvidor instance intensive crop
cultivation — may easily, and suddenly, lead to wadermining of the wetland

ecosystem’s capacity to provide other functionsrvises (e.g. water storage, flood
regulation and water supply), as well as to sustaénwetland itself. Ultimately this

will lead to the collapse of its capacity to prawitbr intensive crop cultivation. Hence
it is argued that an imbalance in ESS leads to aediuresilience of wetland

ecosystems and their ability to function and copéh vehocks, such as extreme
weather events due to climate change.

However, the MA also points towards a way to adslthese challenges. It states that
a sustainable management and exploitation regimevéiland ecosystems can be



achieved more easily if a balance is maintainedreysiothe five ecosystem services,
and also within services types. This need for ariizd in ESS is general guidance and
a specific configuration of services is not ideetif as providing the “perfect
balance”. Rather, the implication of the MA’s stant is that more of a ‘balance’ in
general needs to be sought through practical measuch as the diversification of
ESS and the facilitation of multiple ESS explotati The precise choice and
configuration of ESS in diversification and mul@plse is then context specific — both
in terms of ecosystem capacity (biophysical reses)rcand in terms of socio-
economic characteristics including society’s nedds revealed in the DPSIR
analysis).

While such action will help to maintain the functing of wetland ESS in the long
term, the challenge is to identify how this balarean be achieved. How can
diversified ESS be maintained in a wetland, so thaccommodates the multiple
demands for, and uses of, the full range of ESS8iffigrent interest groups in society
but at the same time minimising ecological stresaed also minimising conflicts?

2 GAWI Study

The GAWI study of agriculture in wetlands around tiorld was undertaken between
2006 and 2008 and explored 92 cases from six camtn(FAO 2008). From this
analysis it was shown that there has been a growmbglance in ESS in wetlands as
a result of agricultural development in these ar@ad that in order to sustain the
benefits from wetlands a re-balancing of ecosystervices is needed as suggested by
the MA. It was recommended that this process shmydive putting to fruitful use
all of the ESS, provisioning and non-provisioninges. This rebalancing of ESS may
involve a number of interventions which could iragu

» redirecting the drivers of change so that the $peweeds of society (which
lead to drivers) can be met in other ways — thrauate, employment, non-
wetland farming development, (which do not creatbalances in ESS and
negative state changes in wetlands or elsewhdhiriver basin system;

» diversifying the wetland provisioning services usékrough the addition of
fishing, crafts etc, as so as to still meet houkkheeds while reducing the
pressures from mono-agriculture upon the wetlandstlae negative state
changes and impacts due to cultivation,

» diversifying the demands on wetlands so that difieecosystem services can
generate income through non-provisioning serviespecially through
payment for environmental services for regulatarpiodiversity conservation
services,

* managing basin level land use in ways to facilitaeemaintenance of a
balance of ecosystem services overall, with diffeEeESS provided at different
points in the river / stream system, including\atineasures to build
“wetness” in some wetlands to enhance the ran@S& which can be
provided (see the figures in this paper), and

* improving agricultural practices so that they a@rensensitive to other
ecosystems services and their requirements ane ¢essalteration of the
wetland ESS, e.g. irrigated rice as opposed todga for cultivation of
maize.



Figure 1 provides a schematic example of wherectivgerventions may fit in a river
basin system with its wetlands.

Figure 1: GAWI Principles applied across a River System

Principles / Proposals

1. Redirect Drivers -
upland agriculture development,
trade, employment, etc

2. Diversify Wetland Provisioning -

fish ponds, craft materials,
medicinal plants, etc

3. Diversify Demands on
Wetlands —

e.g. payments for environmental
services, such as bird watching

4. Basin Management
maintain balance of ESS across
basin, not just in one wetland

5. Improve Wetland Agriculture
Practices

to help keep multiple ESS and
minimise transformation

From this work it has become clear that acrosglbiee there is the need for a change
of thinking about wetlands. This should involve eowa from a situation of
competition amongst stakeholders who each seekchievee mono-ESS use of
wetlands to meet their own specific interest, teitaation where stakeholders work
together to achieve a mix of ESS in wetlands witltually advantageous multiple
benefits which are sustainable in the long termis Twill require the setting of
priorities for the different ESS to be developeahdintained in different parts of a
wetland or along a stream valley wetland systemasdo help accommodate the
multiple demands made on wetland ecosystems. THal®Rnalysis helps achieve
this by mapping out the socio-economic demandssficific ESS and the state
changes and impacts which result from the developrieese ESS, along with their
consequences for the balance of services in ameegstem. Overall a congruent /
harmonious and functional management strategy imeisieveloped that links each
demand to a specific ecosystem service to be attdmt also maintains the balance
of ESS overall.

Building on the GAWI Report (FAO, 2008), it was dked to undertake a series of
case studies in different countries to test ifrtiethodology developed can help bring
stakeholders together to engage in a mutually stippoand consensual way to
achieve a balance of ESS in wetlands. This regaxdrds the analysis of one type of
wetland situation in Malawi — dambo and streameyakeasonal wetlands, and the
subsequent discussions from a round table stakehwaldrkshop held in Kasungu on
11" and 13 November 2010.



3. Malawi Context

The majority of the population in Malawi live inghrural areas on very low incomes.
Drought and food shortage in the 1990s and agathrize of first six years of 21
century have led to great concern over food secufihe Malawi Growth and
Development Strategy (MGDS) 2006-2011, revised @9 focuses on poverty
reduction through sustainable economic growth afrdstructure development (MG,
2009). It identifies nine key priority areas whitte country intends to address in
order to achieve its goals. Of these three clegelgite to wetland issues, namely:
agriculture and food security; green belt irrigat{@f one million hectares) and water
development; and climate change, natural resoacg®nvironmental management.

Wetlands are diverse in Malawi. At least four majovups can be identified:

* Lake Malawi margin wetlands — where several irigaschemes have been
developed and more are planned, especially thrthegksreen Belt initiative;

» Lake Chilwa, a very shallow, but extensive lake3(6§ km), and a Ramsar
site of international importance for migratory rdmportant for fishing and
irrigation activities, and also affected by catcimtngegradation;

* Lower Shire floodplain where recent in-migratiorsts@en a major expansion
in cultivation;

* Dambo and stream valley seasonal wetlands, whemne government
irrigation schemes have been developed, but alsih mimnall scale to micro
scale irrigation has been development by indivislaad communities. (Note:
Dambos are streamless valleys or depressions wahéckeasonally flooded.)

There are a number of recent policy initiatives achhielate to the role of wetlands in
Malawi’'s development. Of particular note is theeneicDraft Irrigation Policy (MG,
2010) which stresses the important role which atimn has to play in a number of
development areas including:

» the "socio-economic advancement of the population”,

* enhancing of agricultural production and extendirgpping opportunities,

» diversifying cropping,

* improving the nutritional status of the populatiespecially vulnerable

groups, and
* promoting a business culture.

This policy is important because of the recogniitoalso gives to catchment linkages
for irrigation and the need to ensure that all emwinental factors and natural
resource management issues are taken into consihena irrigation development.
Especially noteworthy for this GAWI initiative aréhe ideas of river basin
coordination and the linkages with other ministriisalso stresses the need for a
mutually supporting and coherent policy framewodsdxd on the linkages with other
government agencies.

With respect to the case study in this paper, thé dolicy specifically recognises the
smallholders undertaking micro-scale irrigation aminformal / self-help basis and
the need to review policy about dambo use, whiclprasent officially prevents
cultivation of these areas.



The 2005 Water Policy is also important becausgsoémphasis upon participatory
and integrated approaches, recognition of the ilnplaenvironmental degradation on
water supplies and on how river systems fail toecoyth flooding due to catchment
degradation (MG, 2005). The policy is also importé#ecause it points out the
conflicts which exist amongst some natural resomme@agement legislation and the
need for these to be resolved. Overall the emplsigon Integrated Water Resource
Management and the way in which an understandinthefcountry’s ecosystems
must inform water development. There is however magr area of conflict created
because of the regulation which prevents developmeciuding agriculture, taking
place below the 100 year flood level, without spegdermission. This would
effectively require much of the irrigation developmt, formal or informal, which has
occurred to date to seek this permission or elsebbedoned.

What these policies and other recent developmemisates show is that in Malawi
there is growing recognition of the link betweervelepment and the environment,
the need to give due consideration to the funatignof ecosystems, and the
importance of coordinating policies. The GAWI amxb is one analytical and
practical method which can help achieve this wghcsal reference to wetlands and
their catchments.

4. Simlemba Case Study

4.1 Setting and Origins

The GAWI case study in Malawi was undertaken inl8mba TA in the central part
of the country, some 180km north of Lilongwe. Areault it focuses on the situation
in seasonal wetlands found in the dambos and stnsdlays, where wet season
flooding may exceed 1m, while in the dry seasonwhager table may be up to 4m
below the surface. There is a long history of tiadal use of dimba gardens in these
dambos and stream valleys for supplementary farnesgecially after poor rainfed
harvests, while these wetlands also provide a rarigether ESS benefits for the
communities, including grazing for livestock, dorieswater, wild plants for
medicinal, craft, relish and thatching use, andtéohsupplies of fish.

In the 1990s, increased use of these areas begaesponse to food shortages
following poor upland harvests. This has acceleraiace 2000, especially with the
introduction of treadle pumps which has replacedkbti or can irrigation from
shallow wells for some farmers. There is plentyevidence of the success of these
developments and the growing importance of seassatéhnds for food production
and income generation. One example is the moundseg@étables for sale by the
roadside from July onwards, and especially in Saeper and October.

The case study is based on five years of work takien in collaboration with
MALEZA, a Malawian NGO which has been working iretlsimlemba area since
2003. That work has focused on improving food secum general and building up
community institutions to engage in developmentiatives. Specifically work on
wetlands was developed in response to communityestg to improve the use of
these areas and the concern of MALEZA to ensur® Was done in a sustainable
manner (Wood, 2005; Kotze, 2008).



The valleys originally had a mix of wetland vegetat sedges and reeds and
bulrushes, around permanent ponds, but also somaadigryland vegetation, even
trees, in the drier areas. While the stream at Widdaflows all year, the Mthabua
river and the dambos studied have only seasonasfénd limited stream channels.
Flooding in the rains can reach between one anoch Bbove the surface of these
valleys/ dambos, while in the dry season the wtdble can be up to four metres
below the surface. The Mthabua valley has a fewlgpeamanent wetland patches in
the form of ponds, while the Malawila stream hadeatensive core of reeds before
cultivation developed. The dambos are natural taadsareas with variations in the
grass reflecting water availability. In a few pladbere are the remains of reed beds.

The catchments of these wetlands also vary phygieald this is reflected in the
variable occurrence of gravel deposits in the weltaas a result of upland erosion,
and also the availability of water storage in tleeisients and seepage supplies of
water from the uplands. In most parts of theseeyallthe catchments are degraded
and as a result there appears to have been aimductwater infiltration and water
storage in the catchment. This seriously reducesdity season recharge of the
wetland water table. The wetlands also vary in seohtheir development potential
depending on their location relative to markets @adsport facilities.

4.2 GAWI Analysis of the Present Situation
The GAWI project has developed a dedicated anallyframework which combines
the MA ecosystem services (ESS) framework with dheer-pressure-state-impact-
response (DPSIR) framework. This was applied to shasonal wetlands in the
Simlemba area with the following findings.

4.2.1 Drivers

Drivers are in essence society’s articulation afi@@conomic needs in the form of
demands for deriving benefits from ESS. Traditipnahese are strongly geared
towards reaping the benefits of provisioning sessic

In the case study, the drivers identified are:

a) Seasonal food shortages related to rainfall variability and land shortagésnd
degradation in the uplands.

b) Population pressure on land and water resources due to in-migratiomfr
neighbouring districts.

c) Local and wider markets for vegetables and food staples (green maize).

d) Government policies and measures in support of wetland cultivatiorehaeluded
subsidies for “winter” farming and projects by NG&sl government agencies,
including subsidised treadle pumps.

4.2.2 Pressures

Pressures are the means by which ecosystem sefii6&3 are exploited and through
which the needs and demands from the drivers drsfisd — e.g. irrigation, crop
intensification, aquaculture, water extraction,rism, gazetting of a protected area.
Pressures identified in the Simlemba seasonal naglare:



a) Dry season agriculture, using residual moisture and irrigation.

b) Clearance of natural vegetation in the wetlands to create gardens, thereby
removing the plant cover which protects the saihfrerosion.

¢) Soil disturbance for cultivation which damages the soil structuné &ncreases the
risks of erosion during the annual flood.

d) Wellsin the centre of the valley which can become potential focal points for
erosion and gulley formation.

€) Reduced water infiltration/ seepage in the dry season due to upslope catchment
degradation which leads to less water storagedrcaéitichment.

f) Planting of moisture loving plants, such as eucalyptus and sugar cane, along edges
of the valleys and within the wetland in the caksugar cane.

g) Grazing of goats and cattle in wetland sites (and uplands) which leads to cadn
in the vegetation cover and may cause soil compacti

4.2.3 State Changes
The state of the ecosystem is defined in termb@MA ESS framework, using three
constituent levels of analysis:
(1) The overall state or ‘balance’ of the five ESS grau
(i) The balance of the sub-types of ESS, within thenrB&S groups, that are
being utilized — e.q. irrigated vegetables, fiskgrwild plant collection
and domestic water supply, within provisioning $e&g; water retention
and flood protection within regulating services,. et
(i)  The overall situation of how the pressures intesgcin the biophysical
resources/ processes that constitute the ecosystérso change the
biophysical state of the wetland. This includesouas feedback
mechanisms as outline in Table 1.

In the study area the situation is as follows:

i) The overall balance of ESS shows a bias towardggioming services,
with a reduction in regulating and biodiversity\sees.
i) Agricultural provisioning is becoming dominant witkher provisioning

services reduced — notably domestic water at tdeoéthe dry season and
wild plants and craft materials,

i) Wetlands are changing in terms of their physicalrabteristics, becoming
drier and having less natural vegetation with gufemation occurring in
places, especially in the larger ones where thdawe flow in the wet
season is faster.

Specific state changes in these seasonal wetlaads a
a. Loss of biodiversity due to wetland vegetation removal and with thss lof any

functions by the vegetation to slow the flood araintain the wetland habitat. Water
now flows faster down the valleys, so farmers say.




b. Soil compaction by grazing cattle compacts soils and may redudenifiltration
and encourage runoff and erosion both in the uglamnd in the wetlands.

c. Sail structure damage due to cultivation, especially when this is prajed and
intensified, with the result that the likelihoodebsion is increased.

d. Gulley formation in centre of wetlands due to increased runoff fthe
catchments, less natural vegetation in the wetlamdtabilise the soil and slow the
flood, with more centrally located wells actingtagbulence points.

e. Dessication of the valley/dambo floor, with the water table in sediments going
down more quickly and to a lower level due to tiegump extraction, less recharge
from seepage due to catchment degradation andgbpssiluced infiltration of water
into the sediments during the flood.

f. Sediment deposition along edge of wetlands from upslope erosion am fand
leading to poorer quality farming land in the wata

4.2.4 Socio-Economic | mpacts
Impacts describe the ways in which state chandestdfuman well-being. Here, the
emphasis is on the socio-economic characteristissaety in terms of:
0] who derives which benefits from which ESS; and
(i) whose / which benefits (whether private or pubdi affected through
the ensuing state (changes) of the ecosystem.

In Simlemba, the main impacts identified are:

a. Food security is improved directly for producers and indiredtdy many others
through local sales — vegetables and maize. (Besdhta show that the intensive
users of wetlands for cultivation are concentrates$t amongst poorer female headed
households - for domestic food security, and tbleest male headed households - for
market sales) (Msukwa, 2007).

b. Inequality / differentiation is increased with some households benefiting e
others due to differential access to stream valtgmbo land, and to the resources
needed to use these areas (labour, cans and pumps).

c. Increased tensions within and between communities, with the potential for conflict
growing as interest in formerly open access wetkited develops and competition
occurs between households and communities fordaddvater in the wetlands. This
can cause increased difficulties in coordinatimgllase within a community and also
between communities on either side of a streaneyall

d. Dependence on wetlands increased with growing involvement by communities in
using these areas leading to wetlands becoming@telement in the livelihood
strategies of some/many households.
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4.2.5 Responses

Responses refer to the actions already being wdaTito achieve desirable changes
in the socio-economic impacts and the state (clgrajehe ecosystem. In the
Simlemba area responses identified included:

a. Communities have some recognition of the changes in wetlands- especially the
increased aridity in wetlands during the dry seaswhthe threats from gulley
formation, but have not identified agreed responsesept for controlling the use of
treadle pumps at the height of the dry season.

b. Government support for winter farming and dambo use continues, although there
are growing concerns amongst government staff abeuteed to control erosion,
and the importance of organic manure developingnbuevelopment of a response
to concerns about increased aridity in the wetlarakno active support for
controlling gulleys.

¢. NGO discussions with communities identified issues to address, notably
coordination of communities to address naturalussmmanagement issues related to
catchments and wetlands.

d. NGO Project to explore technological and institution responses, especially in the
form of community land management coordination byelaws, as well as
discussions with the District Development Committesupport the development of
guidance.

4.2.6 Overview of Present State

Clearly agriculture is the major pressure in bdth tiplands and the stream valleys /
dambos, and this has negative effects on many BS&all, the most critical state
change is the loss of regulating services in thiégawds which greatly diminishes their
capacity to retain and regulate the water resourdasth in the wet, and in particular,
the dry season. As a result, the wetlands are pssirely ‘loosing’ their wetland, or
‘wetness’, characteristics. This not only negativelffects their ecological state,
leading to a general loss in biodiversity, but léocathreatens to undermine their
capacity to support the present provisioning sewvizvhich depend on the water
retention and water regulation services. The sesvimmder threat include dry season
cultivation, harvesting of wild plants for food isfl and craft use, dry season grazing,
water - for domestic use and livestock, and fishing

The regulating services of the wetlands are beadgiced by a number of interrelated
processes which are created by the agriculturakpres. The main ones are:

« land degradation in the catchments which redudédsation within the
catchment thereby diminishing ‘delayed’ ground wagecharge and seepage
inflow;

e increased surface water runoff from the catchmemige to land degradation,
which leads to greater peak rain storm surfacedlatvich in turn increase
erosion in the wetlands; and

e erosion and gully formation within the wetlands,iethundermine their water
retention and regulation capacity.
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The overall result is that less water is retainéithivv the wetland for shorter periods
of time and there is less recharge of wetland a®salt of seepage from the
catchment. This situation is further aggravatecibyncreased use of groundwater in
the dry season for irrigated agriculture and dormesater supply, which leads to a
further drying out of the wetland during the drasen.

The present agricultural provisioning services e ttatchments and wetlands in
Simlemba are creating a web of negative conseqsamuen the state of these areas
and the ESS provided by them. The situation inwedand is especially complex
with many process of state change and feedbacidetk Table 1 identifies the major
mechanisms of state change and the ESS which fexeatf, while Table 2 identifies
how the resulting changes in ESS have further fegldbffects.

Table 1: Direct Consequences of Ecosystem Service\uglopment in Catchment
and Wetlands upon State Changes and Ecosystem Sees in Wetlands

Provisioning Services State Change Processes / ESS Affected
Mechanisms
Catchment Rainfed
Agriculture .
-- soil erosion Regulating & Supporting
-- increased runoff Regulating
@ low yields and increased pressuresProvisioning, Impact,
on dambo, including dambo erosion | Regulating
Intensive Grazing in
Catchment
-- soil compaction Supporting
-- increased runoff Regulating
@ increased pressure on dambo
grazing
-- loss of dambo vegetation BioDiversity
-- dambo erosion Regulating
Dambo Irrigated Agriculture
-- water depletion Regulating
@ depleted water supply Provisioning
-- drainage Regulating
@ dry season desiccation of wetland| BioDiversity
vegetation Supporting
Water Extraction
-- water depletion Regulating
Dambo Cultivation (Sugar
Cane & Eucalyptus
-- dry season water depletion Regulating
? possible increased water retention
Overall Socio-Economic increased competition for dwindling wetland & (drason) water
Impacts of the State Changes | resources, with poorer households suffering growiater
from Provisioning Service shortages due to the increased use of treadle poynipe better-
Development off.

Note: @ = leading to
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Table 2: Indirect / Feedback Consequences of Ecosgs Service Development in
Catchment and Wetlands upon State Changes and oth&tosysetm Services in
Wetlands

State Change Effects on | State Change Processes | ESS Affected
Other ESS Mechanisms

Regulating Services

----- reduced water retention BD & Provisioning
----- water infiltration BD & Provisioning
(catchment)

--- ground water recharge BD & Provisioning

Supporting Services

reduced soil nutrients & fertility  Provisioning

reduced soil moisture holding | Provisioning & Regulating
capacity

BioDiversity & Ecological
State

less wetland vegetation & Cultural
BioDiversity

less provisioning services: Provisioning
fish/fowl
gathering

Cultural Services

Less resources and site for
traditional ceremonies for some
ethnic groups

4.3 Key Elements of a Desired Future State — Redut&rosion leading to
Improved Water Retention / Storage

4.3.1 Desired Future State

The above analysis of the way the presently deeelopcosystem provisioning
services impact upon other ESS, along with the BP&ialysis of the situation in
Simlemba, show that the situation is not sustamabhere is a negative progression
in terms of both ecological conditions and alsoE$S which are provided, including
provisioning services. It is also clear, from the®R analysis, that agriculture cannot
be removed from either the catchments or the wes$lamhe desired future that needs
to have productive provisioning services in thelarets and the catchments. Hence,
rather than removing agriculture, there is a neadhdertake agriculture in a different
way. This should involve reducing the present negaiffects upon state changes and
ESS — especially in the wetlands, and, where plessdeveloping positive state
changes which will improve the mix and balance $8Eavailable.

Recognising this situation, the key requirementoinhance and foster the water
regulating services as this will not only restonel secure the seasonal wetness in the
dambos and stream valleys, but will also improwartbapacity to provide water for
provisioning services, and the support serviceslwhre necessary to maintain them.
This requires responses on multiple fronts, in botdichments and wetlands,
specifically targeted at addressing the pressustste change mechanisms and
feedback linkages outlined in Tables 1 and 2 thaprasent cause the ESS to
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deteriorate. In particular, the following state mhes are needed to redress the
situation:
» enhance regulating services through -
0 increasing and fostering the water infiltration @aipy of the
catchments (with reduced runoff and enhance groatetwecharge
and sub-surface recharge of wetlands);
0 increase water storage capacity in the wetlands; an
* reduce land degradation through -
0 reducing catchment soil erosion and wetland sediatien;
o halting wetland erosion.

4.3.2 Specific Measures in a Multiple Response Strategy

These desirable state changes may be achievedgtheuumber of interventions.

These should be seen as linked elements of a furattiandscape planning approach
which tries to improve the way the wetlands andloaients function together and
enhance the ESS they provide (Wood, 2008).

The measures proposed here are based on extenside discussions with
communities in Simlemba through transect walks &ocls group meetings, a
workshop with several communities and governmegit fstaff, and a review of the
MA and the GAWI global study. Field testing of teesieasures has been on-going
for up to four years in three sites in Simlembaj #rat experience was discussed at
the roundtable workshop in Kasungu. However, thesasures should be seen as
only partially tested proposals and in plans tdesc@ this work they should be used
initially as a basis for discussion and consideraby communities.

a) Catchment: Understanding of the functional system of wetlamisst start with the
catchment from where much of the water presentwe#and is derived. Hence, the
key is to improve infiltration so that more wateravailable through seepage into the
wetland over the year. Improved catchment managemdmnch should benefit
wetlands can include a wide range of measuresdiragju

» conservation farming and land husbandry measuressuch as soil and water
conservation measures, use of cover crops, orgagantre and agro-forestry:

» crop diversification and intercropping, to increase food security and
possibly add some higher value crops — such askaamrhich will increase
income from new markets;

» afforestation of non-farmland, especially hills, and

» development of a cordon of natural vegetation on #lower slopesaround
the wetland edge.

Overall these measures will improve the regulatseyvices in the catchment —
through reduced runoff, improved infiltration anéter retention / storage. This will
benefit the wetlands through prolonged and incréageundwater recharge, as well
as by reducing the potential for gulley erosiontlirese areas initiated by flash
flooding. Improved infiltration in the catchment carchanges in crops in the
catchment will lead to better harvests, and impdof@od security which should
encourage further improved land management in thesas. There should also be
positive impacts, or socio-economic benefits, wimtgroved upland farming should
reduce demand to expand cultivation in the wetlaadsl and nutrient conservation
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in the catchment, as a result of improved land mament and maintenance of
natural vegetation, will also lead to better ectays support services which may
benefit the wetlands through the reduced deposdfacoarse material in those areas,
as well as through increased infiltration of wdtarseepage recharge of the wetlands.

b) Wetland: Within the wetlands specific measures can betifieth to help achieve
the key goals of maximising water storage and reduwetland erosion, while at the
same time helping ensure that the diversity of EESBaintained and sustainable use
of the wetlands is facilitated. The following meeesuwill help achieve this:

* maintaining natural vegetation in the centre of thewetland, and around
any streams and water bodies;

* locating hand dug wells away from the centre of wénds;

* maintaining and enhancing pondsand reed bedsn the centre of dambos
and stream valleys to store water;

* enhancing provisioning services in wetlands by delaping fish ponds /
micro dams,

» using areas of natural vegetation in wetland$o provide opportunities for
generating other benefits related to biodiversttigservation which could
generatgayments for environmental (conservation) serviceBom nature
conservation groups or provide benefits in terms@igrated pest
management when habitats of pest predators ardairegd. Such sites may
also provide a cultural service for some commusitie

In the wetlands these measures can be seen asoalsibuting towards a functional
landscape approach by creating a pattern of laedansl natural vegetation in the
wetland which maximizes the surface and sub-suneater storage capacity in and
along the stream valleys and dambos. The meashoe® avill help to slow floods,
reduce the risk of erosion, prevent wells beconsiagrces of turbulence and gulley
formation, and enhance both regulating and prowrisgp services through fishing and
reeds for crafts people, as well as water for tvels These measures not only have
the potential to improve food security and genermademe but can also help enhance
the water storage in the wetland, maintain the er@vironment, and thereby build
nature, especially regulatory services and biogiterAll these measures are in line
with the functional priority service assigned te thetlands of water retention.

c) Wetland Farming: At the micro-scale the functional landscape aggpino for
maintaining ESS can be applied to wetland farmimghst the state changes caused
are minimised and the cultivation “goes with naturather than against it. Specific
measures for this wetland agriculture might include

» avoiding drainageand the loss of watey by creating raised beds, rather than
drains, to make land suitable for cultivation ie thetter areas and after the
annual flood;

» controlling water extraction for both domestic consumption and crop
irrigation;

» restricting cultivation to limited plots outside the core of the wetland
where water storage and flood regulation are theipsed ESS;

* minimising the disturbance of the soilthrough minimum tillage in the
cultivated sites;
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* using organic manure and mulches where apprognodtelp tomaintain the
soil structure;

» improving the quality of the produce and diversityicrops towards higher
value crops to improve the income from using thesas; and

* minimising the areas where natural vegetation is n@moved for cultivation;

The agricultural activities foreseen within the deomand use plan, and in alignment
with the water regulating services, are two-fold:

1. Irrigated cultivation of vegetable and green mainadedicated plots that lie
outside the demarcated water retention areas iodieeof the wetland, and are
supplied with water from the seasonally retainetewstored in ponds or the
wetland groundwater.

2. Flood retention / draw down agriculture of greerizeafodder, or short leafy
vegetables, along the outer edges of the watarntretearea, along strips of
land subject to seasonal water recession (e.gg uesidual soil moisture for
cultivation, supplemented with capillary groundwate

As a result of these measures wetland agricultare lie practised in ways which
ensure that water retention is increased in théawet and the water table retained at
a level in the dry season that does not impactromigioning or biodiversity ESS.
Further soil disturbance and the risks of erosi@minimised, with cultivation kept
to small areas and removed from the centre of tbigand. Critically these practices
do not diminish the capacity for the peak/flood evatetention capacity, while they
avoid drainage.

d) Grazing: Given that uncontrolled grazing can have negag¥ects on land
degradation and soil erosion. Specific measuregeddawards reducing the negative
consequences of grazing may need to be considéhedge could include optimizing
fodder cultivation and grazing management throughtrolled grazing and the
development of pasture areas along the dambo esig@sorted by seasonal flooding
for water and nutrient replenishment. This can Xgaaded by broader agro-forestry
measures.

This would support the positive effects on ESS imilar ways to other measures
outlined above with increased infiltration, improgiregulatory services and reduced
erosion leading to improved soil and nutrient covesgon and so enhanced
ecosystem support services.

4.4 Implementing the Measures to Achieve the Desild-uture State

The technical measures discussed in the previat®sgeiave sought to address the
negative state changes in the wetlands broughttddyaine pressures from agriculture
in the wetlands and the catchments. However, fesghmeasures to be implemented
successfully it is necessary to ensure there igop@tive economic, institutional and
policy/ regulatory environment at the community amational levels. This means
exploring the DPSIR analysis further to identifyrreunt negative drivers of change
which need to be reduced or redirected, and irgatnog the technical proposals from
the perspective of the farmers to identify econoamd institutional constraints which
need to be addressed
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With respect to the technical measures, while thay be desirable in order to sustain
a balance in the ESS of the wetlands, they nedoketeconomically attractive for
farmers. One way in which this may be achievedhi®ugh the development of
improved market linkages and value chains, putiregglucers in contact with specific
buyers so that farmers develop their production fleese opportunities. The
production of good quality produce for high valuarkets should increase the income
received and so more than compensate for additiefiatts involved with these
innovations. This improved income from provisionisgrvices should also enhance
the value of wetlands to farmers and thereby im@rtheir motivation to manage
these areas sustainably.

The linkages between catchments and wetlands aagmesed in the functional
landscape approach which is proposed as the frarkefep the technical measures
outlined above. In particular it is clear that thlanning of land use needs to be
coordinated amongst farmers and natural resourees ut just in the village lands,
but also across the stream or river valley in othetlands and the catchments which
comprise the functioning landscape unit. As a testiéntion needs to be given to the
development of community level institutions andertommunity institutions to
address these issues and coordination.

To some extent these responsibilities for contiglhatural resource management are
already located with the Village Development Contegitand the Village Headman.
However, these responsibilities are often not welleloped, nor are measures firmly
applied. Hence it appears necessary to build osetheral organisations through the
development of sub-committees to undertake actismsh as coordinating land and
water use. In the Simlemba area, Village NaturadRece Management Committees
(VNRMC) have been established in the last few y@aradvisory groups to Village
Headmen and the Village Development Committeestlagyl have the responsibilities
for the pilot land management measures introdugeMALEZA in three catchment
and wetland sites (Dixon, 2008). These institutitate a number of challenges, not
least exploring how reductions in the presenceatkwloving plants — sugar cane and
eucalyptus, in and around wetlands can be achieVas will require a major
awareness raising programme so that the majoritjgeoEommunity become aware of
the way these crops appropriate a large shareeof/#tter resources.

The responsibility of these institutions are ndtjto restore and optimise the ESS in
the wetlands but also to address socio-economiresssuch as access to wetlands,
thereby ensuring that these areas remain an effestifety net for society at large and
not just the lucky few who appropriate them. Suastitutional development is also
needed at a higher level, the Traditional Authority coordinate natural resource
management over all the villages in the TA so thihble stream valley and their
catchments can benefit from the functional landeapproach.

From the DPSIR analysis, it is clear that thereretonal level drivers of wetland
degradation which also need to be addressed thrpoigly measures, rather than the
land management techniques outlined above. In codati there is a need for
development policies to be coordinated amongstdifferent agencies so that the
view is inculcated that wetlands should be develojoe multiple ESS uses creating
symbiotic and mutually beneficial linkages. Througordination of the goals of the
various agencies involved their policies should ende recognise the value of
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working towards a common goal of maintaining mugigSS in wetlands and thereby
increasing the sustainability and value of wetléedefits. Another related issues is
the need to further strengthen the recognition emetbpment policies of the links
between uplands and catchments, and particularfppsti measures, such as
conservation farming, which have wide reaching egichl benefits, including ones
which benefit wetlands through enhanced infiltnatio

With the policy framework fine-tuned to recogniske tlandscape linkages in
development, it will be possible for a coordinatggproach to be made which will
create cumulative socio-economic and ecologicakfisn which will see wetlands
recover their role as a key landscape feature ants of a full range of ESS.

4.5 Overall Results of the Multiple Response

The overall results of these proposals may be seEigure 2 for a single wetland and
catchment. When applied more extensively down deyafFigure 3 provides an
indication of what might be achieved showing howe ttlevelopment of ESS at
different points along the wetland valley systenyrogeate a pattern of development
with enhanced ESS which meet more needs and is sustainable.
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Figure 2: A functional landscape approach to wetlad and catchment
management for sustaining multiple ecosystem senas

These two diagrams show the potential for enhamaimjsustaining ESS in wetlands
in situations such as Simlemba, especially whemitéands and catchments are
managed together as a functional landscape. licplart, the diagrams show that
multiple ESS can be developed in wetlands andthiegt can be mutually supporting,
rather than in conflict. Developing such a balaaed mix of ESS in turn can enhance
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resilience and improve sustainability of these ises; and so improve livelihoods and
well-being of communities.

Figure 3: Applying GAWI Principles to enhance ESS in a Dambo/Stream Valley

e Uplaad

FP = Fish Ponds G = Garden / Small Field MD = Micro Dam NV = Natural Vegetation

Swamp areas and natural vegetation - contribute to all ESS through flood control, ground water recharge, craft materials,
biodiversity refuges, water storage and support to integrated pest management

5. Ways Ahead

5.1 Relevance of GAWI for Malawi

Building on the workshop deliberations, the fiekperience in Simlemba, and other
discussions, key ways in which the GAWI work hdsvance for Malawi have been
identified. They are seen as the following:

Applying ESS and DPSIR concepts into wetland mamege and thereby
giving Integrated Water Resource Management a ihetaled functional
perspective of wetlands and their catchments,

Using a functional landscape approach to explogeehationship of
catchments and wetlands in a linked managemenéegsoghich can enhance
and sustain ESS in wetlands,

Recognising the need to maintain a mix of ESSwe#and in order to ensure
sustainability and understanding the value / réldifferent ecosystem
services and their inter-relations as the basisvigdtand sustainability,
Enhancing the “wetness” of wetlands through addélavater retention /
storage, so as to increase the range of wetlandaB& $enefits that can be
developed / obtained, as well as improving theasnability of these wetland
systems — singly or as part of a stream / rivetesys
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- Using the DPSIR framework in order to identify dnig of change and also
points for intervention in order to address negatievelopments reducing the
sustainability of wetland and the benefits fronmthe

- Exploring the ways to achieve mutually supportigther than competitive
approaches to wetland management amongst diffagamicies as a basis for
improved coordination of agencies at different lseom policy to the field,

- ldentifying key elements of the desirable futurgiemnmental state for
sustainable wetland management — with reducedogr@sid degradation and
enhanced water storage in these areas.

5.2 Areas of Proposed Action

Several areas for immediate action were identifrech the deliberations. They are
discussed under the following headings: awarendssponstration, policy and
regulation development, planning and technical mmessand institutional capacity.

5.2.1. Awareness and Dissemination

In the first instance it is clear that understagdaf the GAWI ideas need to be made
accessible to a wider audience in the policy makingd planning circles in Malawi,
both at national and local levels.

This should be done through the development ofliaypbriefing note which will be
circulated by FAO as a follow up to the Kasungu kstwop. To ensure that these
ideas are picked up and applied where relevangifgpdollow up measures are
needed, especially through within agency discussamthe value of the approach to
each organisation and field demonstration actwifsee 5.2.2 and 5.2.3).

5.2.2. Demonstration of the Value of the GAWI Analysis
The GAWI analysis would benefit from application ather wetland situations,
besides Simlemba, in order to confirm its releveaamoe utility.

The Simlemba analysis covers the small upper valleiyands with seasonal flooding
and mostly seasonal streams. Lake Chilwa is suggjest a case study of a large lake
wetland, while the Chia Lagoon is proposed as geldiakeside lagoon which would
be particularly relevant to the Green Belt Inittati In addition, a stream / river valley
with an irrigation scheme should be analysed. Stages study analyses could be
undertaken as a capacity building process to mageness of the ESS and DPSIR
concepts as applied by GAWI. These case studietd calso be a means of
developing inter-institution cooperation at natibaad regional / district levels. The
studies could be developed through guided field@ses led by the Department for
Environmental Affairs (DEA) as the agency with aaderresponsibility for
environmental matters, including wetlands

5.2.3 Pilot Implementation in Simlemba

Field implementation of the GAWI multiple resporsteategy, based on the analysis
paper presented at Kasungu, should be scaled-8priremba Traditional Authority
(TA) to cover the whole TA. This would help confirttne cumulative benefits of the
multiple response strategy measures once appli@dbadscape scale.

This work should be led by MALEZA, the NGO whichshied the work to date, but
there should be closer coordination with governmegencies. In particular, at the
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Traditional Authority level the Area Developmentr@mittee (ADC), made up of the
group village headpersons, is the body through kvHield actions should be
coordinated. The Area Executive Committee, madefuihe government and NGO
extension workers, should provide technical advime the fieldwork through its
guidance provided to the ADC.

As well, at the TA level there should be good camation of the pilot action between
the political decision making groups and the tecainadvisory ones. Respectively
these are the Village Development Committee and\filege Natural Resource
Management Committee at the village level, anddistrict Development Committee
and the District Executive Committee. Hence a nstrategic and joint NGO / GO
approach should be explored with active coordimatirough the various existing
institutional arrangements.

Specific funding should be sought by MALEZA andiitgernational partners for this
work.

5.2.4. Harmonisation of Policies, Regulations and Technical Guidance

As pointed out above, there are several areas witdicy harmonisation is needed to
ensure that the policy environment supports ecod@dlyi sustainable wetland

management, while meeting livelihood needs. Foacifig areas have been identified
where the GAWI work could be informative and supiver

a) Wetland Regulations

At present a draft of the Wetland Regulations uriderEnvironmental Management
Act has been produced. These are being develoghdspecific inputs from the Land
Resources Conservation Department of the MinistfyAgriculture and Food
Security. Ideas from GAWI should be incorporatet ithese regulations, especially
the measures identified in the multiple responsatesyy and the role which
maintaining and enhancing a mix of ESS can plagnisuring sustainable use of these
areas. As a result additions to these regulatioag be identified, adding a new
approach and dimension to wetland management.

b) Water Policy and Wildlife

While the Water Policy was enacted in 2005, muchaias to be done to implement
this legislation, especially its focus on Integcad/ater Resource Management. In
particular, it has been noted that there is a needview where this policy interacts
with others agencies, specifically with respecth® regulation which does not allow
the use of land below the 100 year flood level withspecific permission.

The priority concern of the Department of Water ®eses is that wetlands and
floodplains must continue to store water and tha tapacity should be enhanced,
and never reduced. This is similar to the interekthe Department of National Parks
about restricting development in wetlands and flptains. However, these views are
not in line with the Department of Irrigation andhet Malawi Growth and
Development Strategy which both seek secure inece&sod through irrigation in
these areas.

In addressing this “debate” the GAWI work may offeay for working together
through the multiple land use regime which it reaoends should be maintained
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within a wetland or a river system to support susisle use and to enhance ESS
which are under particular pressure, such as regylaervices (see Figures 2 and 3).
This land use plan provides the basis for a disonssf “trade offs” between the
different viewpoints, especially if there is ex@ton of how to enhance water
storage in wetlands / flood plains with micro deemsl fish ponds and areas of natural
vegetation to diversify and increase the rangecaradity of ESS available.

c) Decentralised Environmental Management Guidelingfor Districts -

At present there is on-going work to develop dewedised environmental
management guidelines for use at the district ldwelthe Ministry of Local

Government with support from UNDP. The district deus where development
interventions are coordinated and where environatemanagement guidance is
applied through the DEC and DDC to coordinate diffié agencies.

The landscape perspective in GAWI, which goes beybe wetlands and takes a
holistic view of wetlands and their catchmentsamsimportant concept which could
be relevant in these guidelines, especially asamédwork for considering how to
further develop and apply the IWRM approach underddions of increasing water
shortage and rainfall variability. A specific unimodule based on GAWI might be
developed for use either in these guidelines anftrm their development.

d) Draft Irrigation Policy and Landscape Water Storage

The new draft Irrigation Policy seeks to suppoe tlevelopment of private initiatives
in this area, rather than have the state contimdsild irrigation schemes. This policy
also recognises the role of small-scale infornredation.

In all types or irrigation, sustainability will benhanced if the GAWI principles are
applied so that regulatory services, especiallyewatorage and flood control, are
enhanced within catchments and wetlands. In pdatician improvement in the
functioning of catchments for water storage willpmove and stabilise river flow,
reduce the need for dams and for flood control mwess and thereby reduce
maintenance and operating costs of irrigation &s/

The system-wide multiple ESS perspective which GAsivésses as being vital for
sustainability has the potential to provide a tecéinaddition into this policy and the
regulations which are subsequently developed.

5.2.5. Coordination of Different Agencies
A specific characteristic of wetland issues isway in which they are multi-sectoral.
This makes the issue of coordination vital.

Coordination of field activities of the differenfgencies is achieved in practice
through the District Development Committee of cdllois, with advice from the
technical departments in the District Executive Guttee (DEC) and its
environmental sub-committee. Ensuring that all DD&gsl DECs understand the
GAWI principles would be a major step in gettingpimoved coordination and
progress towards more sustainable use of wetlatdbe Traditional Authority level
the equivalent are the Area Development Committ@leieh coordinate field staff
while at the community level there are Village NatuResource Management
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Committees which report to the Village Developm@ammittees and the village
headmen.

Piloting the use of GAWI analysis and principlesrttorm such coordination should
be explored in the development of pilot implemantatof the multiple response
strategy in Simlemba.

5.2.6 Technical Coordination

One area of particular concern where coordinatiesnneeded is where land
management measures have hydrological benefitshvdaioc impact in multiple ways
on water storage, flood control, irrigation, donestater supply, natural vegetation
and wildlife. Hence there is a special need forrdoation between the Land
Resources Conservation Department and other ageimsielved in wetlands. All of

these interested departments should realise thyecviéical need for the development
of economically attractive conservation agricultared soil and water conservation
measures which farmers will adopt spontaneouslyhase measures will improve
water infiltration and regulatory ESS. The GAWI enstanding of the links between
different ESS in a river system and between a oa¢ch and wetland are important
for helping make clear the need for such measures.

5.2.7 Redirecting of Driversthrough Development Approaches

The DPSIR analysis also helps identify how spedifiwvers are encouraging over-
development of the agricultural provisioning seegdn Malawi’'s wetlands. In the

Simlemba case, and most cases in Malawi, the kggrdis the search for increased
food production and food security. Given the dangeat over-development of

agriculture in wetlands can lead to increased rafkescological collapse in wetlands,

including provisioning services such as agricultutels important that alternative

ways are found to achieve these development gdalsous improvements in upland

farming to improve security of harvests have beeggested, as mentioned above.
However, more radical ideas related to changesweldpment strategy and support
for urban employment development might be propobkethce, one of the element of
the GAWI multiple response strategy should be tserguestions about development
approaches and policies at a high level so asdititéée a more ecologically sound

balance in the country’s development strategies.
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6. Conclusions

Given the importance of wetlands in Malawi, it mportant to ensure that these
resources are used sustainably and that they lootgrin increasing ways to the
welfare of communities and the development of tagon. In many cases a negative
scenario is developing at present where land degoadin the uplands and poor
management of wetlands is reducing the mix of ESfichvthese areas provide,
especially reducing regulatory services overall #mdatening provisioning services
in the wetlands. The GAWI analysis in Simlemba iuentified these trends clearly,
and this is not a unique part of the country. A tiplé response strategy has been
developed and proposals made about how to appdy éimd so turn this negative
scenario into a positive one. It is suggested #&hain-win situation can be achieved
whereby increased ecosystem benefits are obtaimech fwetlands through
maintaining a balance of ESS which will help engtiee sustainability of these areas.
However, this will require increased cooperatiord asoordination amongst the
various stakeholders, as well as policy, governaaice technical developments.
Specific initial measures to bring about these gearhave been proposed and it is
hoped that the GAWI initiative can be brought intge in Malawi to support such
developments.

Certainly Malawi needs to ensure that its wetlacaistinue to function and enhance
the ESS in these areas. In this way they can asmt@md increase their contribution to
the country’s development so as to reduce poveadpport sustainable economic
growth, and also address the challenge of climaémge. The alternative of degraded
wetlands and loss of critical resources for the ntits development is not
conscionable.

24



REFERENCES

CA (2007) Comprehensive assessment of water mareagemagriculture. IWMI,
Colombo.

Dixon, A. (2008)_Local institutions and wetland rmgementWetland Action,
Huddersfield. (Policy Briefing Note 2, Striking aBnce Project).

FAO (2008) Scoping agriculture-wetland interacticiosvard a sutainable multiple
response strategy. FAO, Rome. (Water ResourcesrR&p)o

Kotze, D. (2008) A baseline description of the egadal state and sustainability of
use of three selected dambos in the Kasungu Didutalawi. Wetland Action,
Huddersfield.

MA (2005) Ecosystems and human well-being: wetlaama$ water (synthesis).
Millennium Ecosystem AssessmelitRI, Washington DC.

MG (Malawi Government) (2005) National Water Polidjinistry of Irrigation and
Water Development, Lilongwe.

MG (Malawi Government) (2009) Malawi Growth and B&pment Strateqgy.
Ministry of Development Planning and Cooperatiomphgwe.

MG (Malawi Government) (2010) National Irrigatiowlley and Development
Strategy Department of Irrigation, Ministry of Irrigaticeind Water Development,
Lilongwe.

Msukwa, C. (2007) Baseline study, Simlemba pilte#ssfor the Striking a Balance
Project.Wetland Action, Huddersfield.

Thawe, P. (2008) Function Landscape Approach ttefsble Wetland
Management: Integrating Wetland and Catchment Memagt in Simlemba TA,
Kasunqu District, MalawiWetland Action, Huddersfield.

Wood, A. (2005) Sustainable wetland managemerivelihood security, Simlemba
TA, Kasungu District, Malawi. An Environmental & 8o-Economic Impact and
Development AssessmefVetland Action, Huddersfield.

Wood, A. (2008) Valuing wetlands for livelihoodsthg basis for sustainable
management: the Striking a Balance Approatletland Action, Huddersfield.
(Policy Briefing Note 1, Striking a Balance Project

25



