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INTRODUCTION

A decade after the implementation of the 1997 White Paper on Water Policy, and nine years
since the promulgation of the National Water Act, the distribution of water in South Africa remains
unequal across class, race and gender.

Farm dwellers and small-scale farmers in the West and Northern Cape Provinces report that the
process of water allocation reform is slow in their areas and that mere representation on the
committees and boards of the local water institutions does not equal effective participation.  In
order to gain information that could be used to address this situation, SPP commissioned an
assessment of the status quo of Water User Associations (WUAs) in the Olifants-Doorn Water
Management Area (WMA).  The WMA comprises some 56 745 km•and is the least populated
WMA in the country.  The central, western and southern portions of the Olifants-Doorn WMA
are situated in the Western Cape Province, while the north-eastern part lies in the Northern
Cape Province.

The assessment was conducted in October and November 2007.  In particular, the situation of
resource poor small-scale farmers, farm dwellers, and females was assessed.
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OBJECTIVES AND METHODOLOG Y

The objectives of the study were:
· To assess the level of participation of previously disadvantaged individuals in water institutions
  in terms of actual decision making
· To assess the current access-to-water needs
· To assess how much water is being allocated to previously disadvantaged small-scale farmers,
  and whether they are able to access it
· To assess how many additional licenses are being awarded to commercial farms
· To assess whether previously disadvantaged small-scale farmers and their
  communities actually benefit from water reform

In the light of possible changes in the climate and environment due to global warming, the
report also includes a discussion on this subject and how it can influence the future of resource-
poor farmers in the Olifants-Doorn WMA.

The methodology used included face-to-face interviews with a variety of stakeholders, as well
as a wide source of secondary documentation.

The depth of the study was limited by the short time-frame of the study.  Although all efforts were
made to assess the actual participation of previously disadvantaged members of the WUA
boards and committees through interviews, it must be kept in mind that responses are subjective.
Minutes of the meetings would confirm statements made by members of the WUA about
active participation.  Unfortunately even though requested, only one1 of the WUAs made the
minutes of their meetings available to form part of the study.

INSTITUTIONAL AND ENVIRONMENTAL CONTEXT

The National Water Act (NWA) promotes integrated and decentralized water resource management
in South Africa’s new institutional environment.  The management of water is decentralised through
the establishment of catchment level water management institutions, such as Catchment
Management Agencies (CMA) and at a more local level, the Water User Associations (WUA).

The purpose of WUAs is to transform existing irrigation boards, subterranean water control boards
and water boards established for stock watering purposes.  There are two types of water user
associations. The first type operates a water scheme, such as an irrigation canal, while the second
type controls the water use from a specific resource, such as groundwater use as is the case in
the Vanrhynsdorp area.

1 Noordelike Sandveld WUA
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The latter type of WUA helps to manage the abstraction from the water resource correctly and
creates awareness around issues of water.  Government policy documents subsequent to
the NWA place at the core of the transformation process the aim of securing true involvement
of historically disadvantaged individuals in the functioning of the WUAs (DWAF, 2000, 2002a).
In terms of schedule 4 of the NWA, the WUAs should draft their business plans with, among
others, the aim of redressing past inequalities.

The WUAs are further obliged to ensure continuity of operations within the new legislative and
policy environment; to decentralize water resource management to local level structures to
ensure effective regulation; to empower historically disadvantaged water users through support;
and to promote integration of localized water resource management.  WUAs should also provide
input into the Integrated Development Plans (IDP) and the Water Services Development Plans
(WSDP) of municipalities.  There is no clear evidence that the Olifants-Doorn Water Management
Area WUAs played a role in the development of either the IDP or the WSDP within their municipal
areas, except in so far as that the WUA usually has a representative from the local authority on
its management board.

In 1999, the Raw Water Strategy was introduced.  It aims not only to attach real economic value
to raw water, but also to achieve social equity in terms of equitable access to water supply
services and direct access to raw water. The result has been increased charges to water users
and WUAs.  A Water User Association may recover the costs of its operation from its members.
Fees are based on the costs to provide an efficient service to the farmers and communities.
These costs include operation and management of publicly provided schemes; capital costs;
overheads, such as administration and support required to operate; an allowance to provide
for depreciation; replacement or refurbishment; catchment management costs; and social and
environmental costs.

Previously disadvantaged farmers and communities, such as Elandskloof and Algeria, are
supported with their WUA fees through specific measures for beneficiaries of land distribution,
land restitution and other programmes of corrective action.



4

OLIFANTS-DOORN WATER MANAGEMENT AREA

In the Olifants-Doorn WMA the process to establish the Olifants-Doorn Catchment Management
Agency (CMA) is ongoing, and as of November 2007, seven WUAs had been established.

The main river in the area is the Olifants River, of which the Doring River is the main tributary,
as well as a number of small coastal rivers or water-courses to the north and south of the Olifants
River estuary.

The Water Management Area’s sub-areas are as follows:
· The Upper Olifants sub-area, which extends from the source of the Olifants River to the
  Clanwilliam Dam
· The Koue Bokkeveld sub-area
· The Doring sub-area
· The Knersvlakte sub-area
· The Lower Olifants (downstream from the Clanwilliam dam)
· The Sandveld sub-area

The largest towns in the Olifants-Doorn WMA are Vredendal in the Matzikama municipal area,
followed by Calvinia in the Hantam municipal area.  Other major towns in this area are Citrusdal,
Clanwilliam, Klawer, Vanrhynsdorp and Lutzville.

The area is predominantly a winter rainfall region, with only the south-eastern region receiving
more than 300mm of rain annually.  Land along the Olifants River is intensely cultivated with
deciduous fruit and vegetable crops in the Witzenberg Valley; citrus along the upper Olifants;
and wine and table grapes along the lower Olifants.  Significant irrigation also takes place in
the Koue Bokkeveld and the Sandveld sub-areas.  Wine and dried fruit are value-added products
of the area.  However, more than 90% of the land in the WMA is used for livestock, predominantly
sheep and goats.

Ownership of the land is dominated by white farmers.  Resource-poor farmers have limited
access to good quality agricultural land and have historically been sidelined in terms of access
to water.  Although local authorities and provincial departments of land and agriculture have
programmes in place to transform the ownership patterns, progress has been slow (DWAF, 2005).

The communities continue to struggle with a lack of skills and capital to change these aspects
of their lives.  Within the WMA gender discrimination is evident in both the previously advantaged
and disadvantaged communities.
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This has limited the opportunities for women to participate in water management institutions and
women remain under-represented in decision-making structures, although through the pressure
from Department of Water and Forestry (DWAF) this is changing slowly within water institutions.

Currently eleven of the nineteen catchment-based water management areas, including the
Olifants-Doorn Water Management Area, are facing a water deficit.  A water deficit occurs when
the needs for water exceeds its availability, whilst a surplus still exists for the country as a whole.
Water in the catchment is over-allocated2 and there is full utilization of the water resources (CSIR,
2005).  DWAF estimates that over 75% of the main river ecosystems of the Olifants-Doorn WMA
are critically threatened.  This means that the river ecosystems run the risk of irreversibly losing
the ability to support their biodiversity heritage.

Climate change is expected to alter the present hydrological resources in Southern Africa and
add pressure on the adaptability of future water resources.  The 2000 South African study on
climate change predicted that West Coast estuaries would experience the greatest reductions
in flow in South Africa – up to 84% (Clarke et al, 2000).  Climate models further predicted the
future climate of the Western Cape to be warmer and drier than present (Midgley, 2001;
Mukheibir and Sparks, 2003; CSIR, 2005).  Climate change will primarily affect livelihoods in
the agriculture, forestry and fishing sectors (CSIR, 2005).

2 In 1996, the Olifants-Doorn Comprehensive Reserve Determination Study was completed and compulsory licensing

   in the Olifants-Doorn WMA started in 2006.
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The Olifants River estuary is one of less than 30% of South Africa’s estuaries that are permanently
open to the sea, and one of only three on the west coast of the country.  These estuaries generally
have large catchments and relatively high runoff throughout much of the year.  The possible
impact of global warming on such an estuary includes the reduction of fluvial flow into the estuary
that will affect the salinity regime.  In a large system such as the Olifants, it will initially reduce
the extent of the estuarine mixed zone, while continued negative influence will result in a further
reduction in stream flow resulting in the complete elimination of this mixed zone.  The result of
this will be that the estuary becomes as salty as the sea and effectively becomes an arm of the
sea.  The final worst-case scenario will be when there is no inflow at all and the salinity at the
head of the estuary exceeds that of seawater.

The evaporative demand in the Olifants-Doorn WMA is very high (CSIR, 2005) and this is likely
to get worse with an increase in temperature, resulting in a negative impact on precipitation.
The possibility that deciduous fruit-growing in the Western Cape might not be viable in the future
also exists.  Further, the quality of both the surface and groundwater in the Olifants-Doorn WMA
is generally low (CSIR, 2005) and any further degradation will have an additional negative
effect on other livelihood options.  The first persons who will suffer these consequences are the
poorest of the poor in society.  Thus, any changes in the climate and quality of the water
sources could impact negatively on resource-poor farmers.

Thus the potential impacts of climate change on the Olifants estuary include the following:
· Significant increase in the seawater penetration due to a reduction in runoff and sea level rise
· Significant loss of estuarine productivity
· Potential closure of the Olifant small-scale commercial fishery near Ebenheazer
· If run-off is reduced by more than 80%, mouth closure could occur.

The groundwater in the WMA, particularly in the Sandveld, is over-exploited and unsustainable
and the implementation of the Reserve will affect all the WMA users (CSIR, 2005).

RAISING THE CLANWILLIAM DAM

The Clanwilliam Dam is the major dam in the Olifants-Doorn WMA.  The latest dam safety report
indicated that the dam wall requires strengthening to meet national safety requirements.  Taking
into consideration the magnitude of the repairs required to be carried out on the dam wall,
DWAF has also commissioned a feasibility study to investigate the viability of raising the dam
wall simultaneously.  This feasibility study has been in progress since 2005.  As part of its brief,
it has also studied the current over-allocation of water in the WMA.
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The resulting reports have so far recommended that the most favourable development options
for the water management area are:
· The development of off-channel farm dams
· The development of groundwater schemes
· The raising of the Clanwilliam Dam
· A combination of the above three options

Access to land and water are key limiting factors to the improvement of previously disadvantaged
individuals and their communities’ livelihoods. All key informants felt that the raising of the dam
wall would benefit all, but especially the resource poor farmers and their communities.

Should the dam wall not be raised, the over-allocation will not be resolved and the situation
will result in compulsory licensing.  Compulsory licensing will subject all current users, including
resource-poor communities, to reductions in water use allocations.  More available water will
not only lead to improved assurance for those with existing water licenses, but it will also result
in improved assurance for previously disadvantaged individuals and communities who are
hoping to access water for farming. Many key informants also suggested that since availability
of land for distribution is a problem in the area, that part of the water that will become available
once the dam wall is raised, be kept in a trust for previously disadvantaged individuals and
communities for future use.



8

OLIFANTS-DOORN WATER USER ASSOCIATIONS

This study looked at all the water user associations within the Olifants-Doorn WMA, and where
possible, catchment forums were included.  The findings are briefly discussed below.

INCLUSION
DWAF policy documents identify four categories of previously disadvantaged water users:
· The emerging farmers – they are small-scale farmers who already have a water license, or
  who are supposed to obtain one soon;
· The upcoming farmers - they are persons who would like to start farming but are compelled
  to wait for access to land, or who might have land, but do not have a water license yet;
· The farm workers living on the commercial farms;
· Rural communities, which encompass domestic water users as well as the micro-scale users
  who under Schedule 1 of the National Water Act do not need a formal water license, thus
  people who need water for “reasonable domestic use, small gardening not for commercial
  purposes and the watering of animals”.

All the above groups are represented on the Olifants-Doorn WMA, although the first category
can be divided into two main groups:
· Emerging farmers who live within a settlement.  The settlement, which operates as a Communal
  Property Association (CPA), holds a water license as a group, as opposed to an individual
  holding a water license.  There are several such settlements in the WMA: Ebenhaezer, Algeria,
  Elandskloof and the Wuperthal settlements.  Within this category, one must also place those
  previously disadvantaged emerging farmers who now operate under an equity scheme or
  Black Economic Empowerment (BEE) initiative.  The equity scheme, or the BEE initiative, operates
  as a business, which like the CPA is a legal entity, and the water use license is issued to the
  legal entity and not to the individual persons involved.
· There are also groups of emerging farmers who form part of an emerging farmer group that
  utilizes municipal land either for stock or for small-scale crop production.  These persons generally
  operate under the municipal water use license.

The membership of previously disadvantaged individuals on the WUA board alone would not
ensure their meaningful inclusion.  Various levels of previously disadvantaged user involvement
are found in the Olifant-Doorn Water Management Area WUAs, although there is at this time
no real evidence of true equality.  The reason for this is multi-fold:  most WUAs are still in their
infancy and relationships within the institution must still develop; there is still a lack of WUA-
related knowledge amongst previously disadvantaged members and more importantly, there
still exists a lack of confidence, within both groups, in the previously disadvantaged members’
true abilities and rights.
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PARTICIP ATION
It is unclear how active previously disadvantaged board members are in most Olifant-Doorn
WUAs.  Previously disadvantaged board members who were interviewed for this study indicated
that they participated fully and that they were given the opportunity to speak at meetings.
However, during these interviews it was clear that some of the key informants do not understand
the WUA proceedings and do not yet have a firm knowledge of water issues.            .

All Olifants-Doorn WUAs reported that they prefer to conclude decisions by reaching a consensus.
In a situation such as this, previously disadvantaged board members may be subtly forced to
accept decisions for which the board voted even though the decisions may not benefit them,
or their communities. This acceptance of, or compliance with, a decision may then appear to
an external observer as if a consensus had been reached among stakeholders when it is not
actually the case (Faysse, 2004).

The presence of previously disadvantaged representatives on the WUA board does not necessarily
mean that real decisions and actions will be taken to tackle the problems of their constituencies.
It is also clear that very few, if any, of the previously disadvantaged board members regularly
report back to their constituencies about WUA issues.  Some emerging farmers and ordinary
household users complained that they are not kept informed by their representatives on water
management matters.
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Even though each WUA indicated that all previously disadvantaged representatives were
nominated and elected by their constituency, it is doubtful if this is actually always the case.  An
example is the recent appointment of a representative from Petersfield on to the Citrusdal WUA
board.  This member’s nomination only came from the Petersfield group and not the entire
constituency that he will represent at the board.

A further concern is an increase in arrogance, and a growing elitism, among previously
disadvantaged board members.  There appears to be a lack of understanding that persons
present at board meetings can no longer be there as individuals or representing their own
community, but that they are there to represent their entire constituency.  This tendency can have
a negative effect on their constituencies.  Some water users due to their perceived lower social
status, may thus not access the management of the WUA and therefore may not access the
information they need, and/or receive the water they are entitled to according to their water
rights, and/or be a part of the decision-making process.

COMMITMENT
It is also evident that some previously disadvantaged board members are not committed fully
and some of these board members either have been dismissed from various boards or have
been asked to resign.  The main reason for this is non-attendance.

Faysse (2004) found that when the WUA pays the board members for attending the meetings,
the attendance increases 100%.  This has been confirmed by LORWUA, which is the only Olifants-
Doorn WUA that pays for attendance and provides transport to and from meetings.

GENDER REPRESENTATION
Gender representation remains poor in the Olifants-Doorn WUA.  There are very few female
farmers and there is no specific female organization dealing with water at the WUA level in the
Olifants-Doorn WMA, which results in token representation on most WUA boards.

Water user associations are supposed to ensure that women are represented on the board but
commercial farmers in the Olifants-Doorn WMA are almost always male, and so female representa-
tives are mostly representing household users.

The exception of this is the Noordelike Sandveld WUA.  This WUA has two female commercial
farmers who are very active on the board, and approximately 42% of the board members are
female.  This WUA is however in its infancy and had only had convened one meeting at the
time of the study.
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Capacity building remains a critical issue.  Training is needed for all members of the WUA and
not just for the previously disadvantaged.  Many experienced commercial farmers are too busy
to participate fully in the WUA, thus leaving the less experienced commercial farmers to be
elected on to the board.  These farmers might have the advantage of being more knowledgeable
about water management issues because they have been exposed to it for a longer period,
but their knowledge is limited.  They frequently do not understand the new rules and regulations
guiding access to water and many of them do not understand meeting procedures.  This is also
the case for forum members.

The presence of previously disadvantaged members at WUA board level, irrespective of how
slow the progress, nevertheless helps build capacity in terms of the management of the WUA,
operation of the waterworks, knowledge about restrictions, and WUA financial issues.  This
knowledge can improve their capacity in the long term to defend their constituency’s rights, as
well as their ability to propose their own initiatives, not only to other water users, but also to other
organizations.

Lack of access to land is the major constraint to opportunities in the Olifants-Doorn catchment.
Many emerging farmers on municipal commonage are not getting access to water due to lack
of permanent access to land.  In the Olifants-Doorn WMA there are several food gardens or
limited cash crop farming initiatives being implemented on municipal commonage.
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Although these initiatives help a great deal towards food security, the reality is that it is not much
of a step towards creating previously disadvantaged commercial farmers. Often the amount of
land available is so small that it is not possible to make a profit from it – for example, when
seven individuals share a 2.5 ha plot.  This type of farming is essentially subsistence farming.
There are also some other problems associated with farming on municipal commonages:

· Most of the emerging farmer groups that are accessing land through the municipality commonage
  do not have proper leases;
· Some of the local municipalities, such as Lamberts Bay, Vredendal, Citrusdal and Vanrhynsdorp
  provide potable (drinking quality) water to be used for irrigation to groups using the commonage;
· Lack of funds is a major constraint for farming activities.  Beneficiaries frequently have no funding
  for farming inputs.  The support provided by municipalities is often stopped just before a viable
  harvest.
· It is not financially viable or sustainable to cultivate grapes on less than 30 ha, yet the
  municipalities are endorsing and funding vine growing projects on as small an area as five
  hectares, as is the case of the Vredendal Samewerk Boerdery.  There are several problems with
  a project that requires such a high financial lay-out:

o The main problem is that at some stage funding will end and support will
    be withdrawn, as has been the case when the Matzikama Municipality withdrew

   its support after five years.
o The project is not making a profit and is financially unstable, and it is uncertain whether
   it has any future without more funding.

THE IMPORTANCE OF IRRIGATION
The amount of water used for irrigation in the Olifants-Doorn WMA is significant even when
compared to the other three water management areas in the Western Cape Province.  Yet, even
though there is such a significant amount of irrigation farming happening in the WMA, only a
very negligible amount of this irrigation farming is practiced by resource-poor or emerging
farmers.

Where water and land is available to previously disadvantaged communities, as is the case in
Ebenhaezer and Algeria, poor and outdated irrigation practices limit the benefit to the community
and can lead to the degradation of fertile soil.  Efficient use of water is critically dependent on
advanced irrigation technology.  Flood and furrow-irrigation, as is practiced in the Wupperthal
villages, Ebenhaezer, Algeria and Elandskloof, lead to severe loss of water by evaporation and
by percolation beyond the plants’ root system.  This exposes not only the crops to stress, but also
the soil. Flood irrigation also causes more erosion than sprinklers or drip irrigation.
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In arid and semi-arid climate conditions flood and furrow irrigation can result in soil salinization.
 The soil gradually becomes unfit for cultivation.  Another problem associated with excessive
irrigation on poorly drained soils is water-logging.  Both water-logging and salinization can be
reduced if the efficiency of irrigation systems could be improved.

Improving the irrigation technology used by resource-poor farmers and communities will also
contribute a great deal towards climate change mitigation.  Micro-level irrigation is at the cutting
edge of emerging water management technologies and has enormous potential for resource-
poor farmers and communities.  It uses less water than surface irrigation, deliver the water directly
to the crop and so reduce salinization and water-logging.  A new, modified drip irrigation system
has been developed for small-scale farmers.  A simple water container is filled with water and
positioned about one meter above the ground.  By opening a valve, the water flows by gravitation
into the drip system.  Fertilizer may be added to the water as in the conventional drip system.
This system is already in use in the Olifants-Doorn WMA.  It is primarily used in vegetable garden
projects implemented on municipal commonages, such as the in Doringbaai, Lamberts Bay and
Vanrhynsdorp.  This type of irrigation system should be more widely introduced to other communities,
such as Wuperthal, Algeria and Ebenhaezer, in the WMA.             .

With the groundwater table dropping due to reduced recharge as a result of global warming,
groundwater is likely to be more severely affected than surface water.  Schulze and Perks (2000)
recommend that strict groundwater management systems be put in place with early warning
mechanisms to report depleted groundwater reserves.
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CONCLUSION

The study found that previously disadvantaged groups are well represented on the WUAs in
the Olifants-Doorn WMA.  However, at this time the level of inclusion and participation remains
low, although constantly improving. Some reasons for the current low level of inclusion is lack
of experience, limited knowledge of the issues and limited understanding of the functioning
of WUAs.  Another important reason for the current state of inclusion is the relatively high turn-
over of previously disadvantaged board members compared to their previously advantaged
counterparts.  A lack of commitment is evident by some previously disadvantaged WUA board
members, and a notable lack of feed-back by board members to their constituents is of great
concern.

It is not possible to say to what extent previously disadvantaged board members have influence
over actual decision making, as all Olifants-Doorn WUA boards reach decisions through consensus.
 However, old power relations have proven highly resilient, and commercial farmers still dominate
most WUAs.

Another aspect that requires attention is the male domination (irrespective of race) of the water
sector in the Olifants-Doorn WMA.  Public meetings are still male dominated and there is a
noticeable low level of participation by women in WUAs.  Their male counterparts (irrespective
of race) often describe these women as just a ‘warm body’ on the board.                       .

The access-to-water needs in the Olifants-Doorn remain high, but the main constraint remains
access to land.  Land is a key requirement for poor households to increase their share of water
use in agriculture.

Even though it is a slow process, efforts are being made in the Olifants-Doorn WMA to improve
the livelihoods of historically disadvantaged communities through water reform.  Water is available
through innovative strategies, such as the LORWUA trust, but without secure access to land, the
water remains inaccessible to the beginner farmers.

What is also very evident is that some of the commercial farmers do act as mentors to emerging
farmers, and frequently will assist physically with tasks, such as ploughing, without charging for
their services.  These farmers are often not acknowledged for their contribution towards reform
in the sector.
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As far as can be established, all previously disadvantaged settlements – Elandskloof, Algeria,
Wuperthal and Ebenhaezer, are receiving their quotas of water. Ebenhaezer remains the
community with the highest amount of water allocation in the Olifants-Doorn catchment, even
though most of its plots lie fallow and most of the area is underdeveloped.  Apart from the few
settlements and the handful joint venture equity schemes, most of the beginner farmers’ access
to water, used for agriculture is through projects initiated through municipalities on municipal
commonage.

Future gains and actual benefiting from access to water depend on increasing water use efficiency
within communities, rather than increasing water supply.  Effective and timely maintenance on
irrigation schemes can improve the efficiency of water distribution and help to manage demand.
Further savings require using more efficient, low-cost and locally-adapted technologies to reduce
water loss.  Small-scale irrigation can help farmers to increase yields.  Drip irrigation, for example,
can cut water use by 70% on high-value fruit and vegetable crops.

In a future that is warmer and drier, the competition for fresh water will increase sharply in the
Olifants-Doorn WMA and the equitable sharing of the water resources even more important
than now.
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RECOMMENDATIONS

· Capacity building within WUAs remains a critical issue that should be addressed on a
  continuous basis rather than through short-term programmes that do not provide long-term
  support to sustain and further develop the knowledge obtained through these programmes.

Much more should be done to capacitate women (irrespective of race) within communities about
water resource management.

· Regular monitoring of WUAs is necessary to further assess the reasons for the lack of commitment
  by some of the previously disadvantaged board members, as well as the level of feedback
  to their constituencies.

· The pace of land reform in the area requires attention.

· An evaluation of farming projects on municipal commonages should be conducted to highlight
  successes, problems, and lessons learned.

· In terms of climate change, irrigation efficiencies must increase dramatically.  Currently more
  than half of the water diverted to Ebenhaezer for agriculture never yields any food.  Farmers
  who still use very low-efficiency methods for irrigation, such as in Ebenhaezer, and those using
  flood irrigation from common canals, need to be assisted with investment in more efficient
  systems. Investment in water resource management should focus on increases in efficiency
  rather than trying to increase the quantity of the water supplied.  For these communities efficiency
  can be driven by changes that include investment in technology, for example, a drip irrigation
  system; and for Ebenhaezer also combating the salination and implementation of soil-moisture
  conservation practices.

· It is predicted that the WMA will have increasingly drier and warmer weather.  It is important
  to establish at this early stage, which strategies enable long-term resilience to these conditions.
  An investigation into the adaptive capacity of the resource-poor communities of the WMA to
  these conditions should be conducted.  Such an investigation should particularly pay attention
  to the existing coping strategies in times of drought or other climate variability such as too
  much rain; as well as propose long-term strategies for dealing with the impacts of predicted
  climate change in these communities.
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