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ATACC Semi-Annual Progress Report

Project AF-14: Environmental Strategies for Increasing Human Resilience to
Climate Change in Sudan

A) A brief summary of activities during reporting period

During the period July 15™.2003 and January 15" 2004 the ATACC AF-14 project team
at the Higher Council for Environment and Natural Resources (HCENR) and the
Stockholm Environment Institute —Boston (SEI-B) — performed a number of the project
activities, focused mainly on the execution and finalization of the three case studies in
addition to the activities reflected in the July 2003 — April 2004 workplan :

1. Case study data analysis

1.1 Bara

1.2 Arbaat

2. Report writing

2.1 Bara

2.2 Arbaat

3. Execution of the third CS (Darfur)

4. Participation in relevant international events

B) Description of tasks performed and outputs produced:

1. Case study data analysis (Bara & Arbaat):

The excel template file for data entry and analysis developed by SEI B was to introduced
and discussed with case study researchers.

Moreover, it is agreed that case study researchers conducting other case studies can use other
available statistical package, provided that they will be able to produce the same data sets and
tables required.

1.1. Bara case study (Pilot)

Data was collected from the case study "Bara Project - Community-Based Rangeland
Rehabilitation for Carbon Sequestration and Biodiversity" area by means of interviews and
assessment sheets.

Initial data assessment was conducted to check for completeness, relevance and accuracy.
Necessary links and formula developed and added to complete the excel file by the CSRs
conducting pilot case study. Data contained in the assessment sheets were then entered into
the excel file. Results generated presented in the form of tables and histograms.
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1.2 2" case study ( Arbaat)
Initial assessment of collected data was conducted to check for relevance, consistency and
accuracy. Data entry and analysed was conducted using SPSS (Statistical Package for Social
Science) and results were displayed in the form of tables and histograms

2. Case study reports

The standard reporting format introduced in the project methodology document was further
reviewed and discussed with case study researchers. It was initially developed to provide for
consistency and comparability between the three case studies and assist in the preparation of
the synthesis report.

2.1 Bara Case Study

A zero-order draft of Bara case study report was developed by the case study researchers,
Copies of the report were then communicated to the national and international project
coordinators and advisors for review and comments.

A revised copy of the draft (1% order) was produced after the CSRs incorporated the
comments and made the necessary amendments. A conference meeting was conducted
between the CSRs and international and National Principle Investigators (NPI) to further
discuss the report, address gaps and set a workplan for the production of the final draft (by
the end of January).

2.2 Arbaat Case Study

A zero- order draft report was prepared following the same reporting format used in the
Pilot Case study. The report was reviewed by PIs and the work is going on in the
preparation of the first order draft.

3. Execution of the 3".case study (Darfur)
The third case study selected was the “Water Harvesting in Central Darfur, Western Sudan "
This is the only case study that is exploring an experience of a coping mechanisms which is
autonomously developed by the local communities and evolved over long periods of times.
This case study was initially delayed because of security reason. However a first site visit
was successfully conducted . The objectives of the first site visit were the same for previous
case studies mainly:
- Garner community trust, cooperation and support
- Introduce the project to the different stakeholders (mainly community groups and
NGOs)
- To confirm the success of the experience from stakeholders view point
- To identify areas (parameters) of success
- To see why local community sees those as a success and what enabling factors do
they relate that to.
- Scheduling and perpetration for second visit.
- Identification of preliminary list of locally-derived indicators for SL assessment
(mostly qualitative indicators)
- Nomination of local informant
- (Darfur first site visit report attached)
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4. Representation of AIACC —AF14 Project in relevant international events:

e Nagmeldin Goutbi ( PI) Participated in Adaptation Research Workshop held in Delhi
9-12 November, 2003- Sponsored by UNEP , hosted by Teri and Indian Ministry of
Environment & Forest — organized by Stockholm Environment Institute and
International Institutive for environment and development and Co-sponsored by
World Bank- SIDA , AIACC project and Tyndell Centre. He made a presentation
on Livelihood Assessment.

¢ Nagmeldin Goutbi ( PI) Participated in a UNFCCC Expert Workshop on Local Coping
Strategies and Technologies for Adaptation , Delhi -12-13 Nov.2003. He took part in
a panel forum.

o Balgis Elasha Participated in the energy Modelling Forum (EMF) on Climate Change
Impacts and Integrated Assessment (CCI/IA) Workshop IX July 28 - August 7 at Top
of the Village in Snowmass, Colorado. This meeting was organized by the
Energy Modelling Forum (EMF) at Stanford University. Presented a paper on
Sustainable Livelihood approach for assessing community’s resilience to climate
change

C. Description of difficulties encountered and lessons learned.
o Key challenges during the report period are:

e Many of the planned activities during the reporting period depended on the
finalization of the three case study reports. The third case study ( Darfur) has not
been completed as scheduled and delayed due to security problems in the study
area

o Data analysis and report writing of the pilot and 2™. case studies took longer than
anticipated (

e a) Analysis and incorporation in the report of macro and micro level policies and
legislations related to sustainable livelihood in the pilot case study.

D. Connections with National Communications under UNFCCC:
No new developments to be reported.

E. Description of tasks to be performed in the next eight-month period:
Please refer to the attached workplan table.
F. Anticipated difficulties in the next eight-month period:
Key difficulties in the coming period are likely to include:
o Ensuring consistency in reporting the outcome of the different case studies.
e Maintaining third case study execution and reporting schedules

o Synthesizing useful lessons from the case study process
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G. Attachments
a) Third CS initial site visit report
b) Eight month work plan for the project activities
¢ ) Bara case study

Cc ) expense report

January 15, 2004



Annex 1: AIACC Project AF14

Environmental Strategies for Increasing Human Resilience in Sudan:
lessons for Climate Change Adaptation in Northern and Eastern Africa.

Water Harvesting in Central Darfur, Sudan

Background

Sudan’s arid and semi-arid ecology is mainly influenced by climatic factors including the
total amount and distribution of rainfall. Drought is a chronic problem that undermined food
production. In the dry lands fragile ecosystems like Central Darfur (study area),
overcultivation and overgrazing weaken the land particularly during spells of drought.
Climate change induces land degradation, which in turn exacerbates climate change.
Problems of climate change will translate into over exploitation of water, land, forests and
pasture resources through overcultivation, overgrazing, deforestation and other human
activities leading to erosion and degradation of productive land and food insecurity. Thus
climate change can impact, possibly adversely, on the natural resources, land use and

vegetation leading ultimately to change in the quality of life of people in the affected areas.

The central research element of the AIACC Sudan project — is to enable the project to show
that certain sustainable livelihoods (SL) measures operate as climate change adaptation
options and that such measures can be integrated into the planning of national adaptation
strategies. In this study water harvesting technique through bond traps run off is used as a
drought-proofing tool to increase water available and consequently led to increase

community resilience to today’s climate-related shocks (drought) in Central Darfur.

In the study area the problem of drought is not a new one. The people remember at least five
drought disasters that have occurred in the last century. Another factor that always
overlooked is the distribution of rainfall during the season. Rainfall is unpredictable, highly
variable and extended periods of drought are more the rule than the exception. Drought
situation in Darfur Region had devastating effects on the natural environment and has led to a
considerable reduction of food production, fall of livestock number, migration of countless
numbers of people and above all caused great human suffering. To safeguard satisfactory
agricultural production farmers tend to expand their cultivable lands due to the deterioration

of the yield. Rain fed farming on sandy soils has become increasingly risky due to



decreasing and erratic nature of rainfall, hence farmers unable to produce enough food.
ITDG reported that in the sixties the farmer is capable of producing 7-8 sacks of subsistent
crops from four mukhamas (mukhamas is equivalent to 1.75 feddan) while in the seventies
the farmer could harvest 4-5 sacks from eight mukhamas. In the eighties, the farmer could
harvest 1-2 sacks from ten mukhamas. In year 1964 the first local attempt to construct a
large trus embankment across the Wadi EL Ku (Golo) succeeded and gave wonderful
production. Gradually farmers followed the techniques of construction of earth embankment
while continuing their cultivation in the sandy soils. With time farmers become confident on
the cultivation on clay soils and started to abandon cultivation in sandy soils. Focusing in
cultivation on clay soils using trus system farmers started to develop the techniques.
Different types of trus are used, for the mechanized farming (land holdings greater than 30
feddans) used to construct trus of up to 2m in height, while for the traditional farmers (small
land holdings) a trus of 50cm in height is used. Some traditional farmers use earth-filled
sacks for trus construction. The main risk in following this method is the annual maintenance
of the trus particularly in years of strong floods. To avoid the breakage of the trus farmers
use different techniques like pipes as gates to avoid dilapidation of the trus. For well-to-do
farmers, concrete gates with portable particleboards are use to control sweeping of the
surplus water. ITDG introduced the crescent shape trus instead of rectangular t7us which is

not liable to breakage.

2. Initial site visit

Prior to the commencement of the initial site visit to the study area, local informants were
identified and contracted. A resource person from the study area nominated some key
informants with the provision of their telephone numbers a process that facilitate the

communication with the key informants.

At the study area, three meetings were organized with the members of the Mechanized
Farmers Union (MFU), Traditional Farmers Union (TFU) and some of the staff of the
Intermediate Technology Development Group (ITMG). The focal points of the meetings
were: to familiarize the target groups about the nature of the project; to explore the concept of
sustainable livelihood approach, special emphasis was given to the capital assets (natural,
physical, financial, human and community); and test the pre-hand indicators matrixes for

validation.



The researcher was subjected to series of questions that gave the sign of interest of the
different bodies to cooperate significantly in the project. At the end of the meetings the
target groups were asked to identify some of possible sites to be visited due to the insecurity
state in Darfur state and to facilitate the process of meeting representative farmers from the
identified village to enhance the process of testing the wvalidity of the indicators.
Accordingly, tour schedule was settled to cover some sites. Three trips were made to villages
east, west and south of EL Fasher city (capital of North Darfur State). A fourth trip was
made with ITMG staff to their site (north El Fasher). Moreover, during the visit to the
mechanized Farmers Union office, the head of the union introduced the researcher to
considerable number of farmers from different sites who come to collect their loans from the
Agricultural Bank. It was a golden chance and perfectly exploited to introduce the project

and the concept of SL.

In any visited site the information about the project was spread among farmers and some start
to dream with glorious future. Within community meeting the climate extreme (drought) was
discuss intensively for sake of establishing the project objectives. Moreover, the derived
qualitative indicators were revised according to the views of the farmers using brainstorming
exercise to arrive to qualitative indicators to better represent drought circumstances. To
confirm success of the story, respondents were taken through the process of choosing
qualitative indicators that best describe circumstances pre and post adoption of the Suitable
Livelihood activity to confirm project success. Finally, the impacts of SL activities on the

developed indicators were informally assessed.

3. Communities’ feedback and results
The assessment of the communities’ feedback and results after meetings showed that:

e Cultivation in clay soils following frus system offered the chance of practicing
agricultural activities all the year around (summer and winter crops) a case that is
impossible under the sandy soils.

e There is a tremendous increase in the agricultural production under the frus system
compared to sandy soils. The productivity of the feddan under the trus system varies
between 6 —10 sacks compared to 2-3 sacks in sandy soils.

e Reduction of the cultivable land under #rus system helped the farmers to concentrate

their efforts and save money and time.



Adoption of trus system enhanced the process of creation of local institutions
(Mechanized Farmers Union, Traditional Farmers Union, Gum Arabic Union, Fruits
and Vegetables Union and Tobacco Union) to run the agricultural activities.
Moreover, with the help of ITDG, Village Development Committees (VDC) were
created in the selected villages of the project led to the organization of local
communities.

Abandonment of cultivation in the sandy soil favored the growth of Hashab tree
(Acacia senegal), which is known with gum Arabic production. The growth of this
tree provided an additional source of income for the farmers. Before the adoption of
the trus system Hashab trees have to sacrifice to offer a vacant lot for subsistent crops.
Farmers become acknowledgeable about the importance of forage production. The
agricultural residues, particularly of sorghum, if harvested and collected before
desiccation allow the farmer to cover all the expenses of land preparations.
Cultivation under trus system eliminated the phenomenon of migration. In years of
low rainfall the system can produce satisfactory production. Moreover, even of years
of no rainfall preceded with good rainy season, farmers developed their own
techniques to cultivate their lands through cultivations in small holes.

Ample agricultural production offered the chance of creation of storing techniques.
In the past, farmers were able to store their grains for one year, recently farmers
through certain techniques using sacks and barring the grains in mills (Sawmaa) are
capable of storing the grains to 3-4 years. ITDG also contribute to the development
of storage capacity through constructing (Central Grain Bank). Moreover, the project
introduced agroprocessing techniques like dehydration of vegetables in a new fashion
to store surplus production of vegetables. For watermelon and sweat melon, jam
production was introduce as a mean to exploit the surplus production.

Through the technique of revolving fund, ITDG was able to sustain the agricultural
production. Agricultural tools (plough and agricultural hand tools) are offered at
reasonable installment. The collected money is used to manufacture new tools for
new sites.

Creation of job opportunities of agriculture related sectors like blacksmith. This
category was organized by ITDG for manufacturing of agricultural tools and linked

this activity with the revolving fund.



4. Original indicators matrix for sustainable livelihood system

The original indicators criteria were formulated based on secondary data and consultation

with some resource persons from the study area.

The draft matrix was subjected to

discussion with the project task force members and accordingly the matrix was revised

were some criteria were cancelled and others were substituted with new criteria.

Moreover, the indicator matrixes were organized bearing in mind the consistency in the

order of indicators ranges (from worse case to best case). The indicators matrixes for the

five capital assets are shown in the tables below.

Natural Capital

Indicators Worse case 2 3 Best case
Productivity Crop land | Availability 1-2 acre 3-4 acre 5-6 acre >6 acre
resources Soil type Sandy Silt Loam Clay alluvial deposit
Ownership Owner-like Partnership Hakura Possession
possession
Yield 1-4 sacks/acre 5-8 sacks/acre | 8-13 > 13 sacks/acre
sacks/acre
Soil slope Undulating Steep Gentle Flat
Surface Availability Scarce Short Long Abundant
water intervals intervals
Other Forest No wild forests Few wild | Reserved Private forests
resources forests forests
Livestock No livestock No herds but | Small herd Big herd
few livestock
Grazing On reserved forests | On  natural | From markets | agricultural residues
vegetation
Equity Access to | Access to | Difficult Customary Easy
natural land land tenure
resources Access to | Difficult Easy
crop land
Access to | Easy Restricted Restricted Access through
forest forest laws tribal  local | license from local
products decrees institution
Sustainability | Manageme | Maintenance Several during the | Few  during | Annually Every 2-3 years
nt of the season the season
system Effectiveness | Reasonable Good Excellent
of the system
Risk Land tenure Uncertainty of | Gallery Sand
ownership erosion accumulation
Weeds Heavy infestation Moderate No noxious weeds

infestation




Physical capital

Worse case 2 3 Best case
Productivity | Equipment | Type High  capital | Earth moving | Hand
inputs machinery tools
Irrigation Type Irrigation Sheet  flow | Wells Flood irrigation
system (rainfall) from wadi
Efficiency No coverage Limited Moderate | Extensive
coverage coverage | coverage
Equity Access to | Earth Randomly Organized to
surface embankment | constructed allow water flow
run- off to others
Sustainability | Supervision | On an | Through  the Through farmers
of the earth | individual Sheikh union
bank basis
Financial capital
Dimension Worse case 2 3 Best
case
Productivity | Income security | Stability Highly Seasonal Stable Highly
unstable fluctuation stable
Income from the | Amount Extremely Low Moderate High
system poor
Additional Diversity No income | Few income | Adequate income | Animal
source of generating generation generating options | rearing
income options options
Financial saving | Savings None Low Moderate High
Labor Cost High Moderate Reasonable Low
Equity Access to credit | Possibility | Difficult Easy
Sustainability | Management of On an | Through nafir | Village committee | Farmers
the system individual union
basis
Risk Debt level High Moderate Low
Prices of | Satisfaction | Poor Low Moderate High
agricultural
products
Human capital
Dimension Worse case | 2 3 Best case
Productivity Labor Availability Scarce Only family Abundant
members
Skill Poor Moderate Good
Equity Access  to No access to | Limited access to Is available to
technology technology | technology all the
and know- members
how
Sustainability | Migration Migration level | High Moderate Low | No migration




Social capital

Dimensions Criteria Indicators | Worse case 2 3 Best case
Productivity | Local Existence | None Few Adequate Diverse
institutions
Transparency None Low Adequate High
Equity Access to local | Decision No Limited Adequate Direct
decision making representation | representation | representation | vote/voice
making
Sustainability | Social relations | Traditional | Not exist Few Many types
relations of social
relations

5. Revised indicators matrix for sustainable livelihood system

After the initial site visit and checking of the original indicators matrix for sustainable

livelihood system, some amendments were made in the matrix according to the results

and feedback of the target group. The revised indicator matrix are shown the following

tables.

Physical capital

Dimension Criteria Indicators Worse case 2 3 Best case
Productivity | Equipment | Type High capital | Earth moving | Hand Animals (horses
inputs machinery tools and donkeys)
Irrigation Type Irrigation Sheet flow | Wells Flood irrigation
system (rainfall) from wadi
Efficiency No coverage Limited Moderate | Extensive
coverage coverage | coverage
Storage Capacity No stores Traditional Improved | Sophisticated
stores stores stores
Equity Access to | Earth Poorly Moderately Fairly Well Organized
surface embankment | organized trus | organized trus | organized | trus to allow
run- off trus water flow to
others
Sustainability | Supervision | On an | Through the Through farmers
of the earth | individual Sheikh union
bank basis




Financial capital

Dimension Criteria Indicators Worse case 2 3 Best
case
Productivity | Income security | Stability Highly Seasonal Stable Highly
unstable fluctuation stable
Income from the | Amount Extremely Low Moderate High
system poor
Additional Diversity No  income | Few income | Adequate income | Animal
source of generating generation generating options | rearing
income options options
Financial saving | Savings None Low Moderate High
Labor Cost High Moderate Reasonable Low
Equity Access to credit | Possibility | Difficult Complicated Long procedures Easy
Sustainability | Management of On an | Through nafir | Village committee | Farmers
the system individual union
basis
Risk Debt level High Moderate Low
Trus Cost High Moderate Reasonable Low
construction and
maintenance
Prices of | Satisfaction | Poor Low Moderate High
agricultural
products
Human capital
Dimension Worse case | 2 3 Best case
Productivity Labor Availability | Scarce Only  family | Abunda | Nafir
members nt
Skill Poor Moderate Good
Equity Access to No access to | Limited access Is available
technology and technology | to technology to all the
know-how members
Gender Women Rare Common
involvement
Sustainability | Migration Migration High Moderate Low No
level migration
Social capital
Dimensions | Criteria Indicators | Worse case 2 3 Best case
Productivit | Local institutions | Existence | None Few Adequate Diverse
y Transparency None Low Adequate High
Equity Access to local | Decision No Limited Adequate Direct
decision making | making representation | representation | representation vote/voice
Sustainabili | Social relations Traditional | Not exist Few Many types of
ty relations social relations




Natural Capital

Indicators Worse case 2 3 Best case
Productivity Crop land | Availability 1-15 feddan 16-30 feddan 30-45 feddan | >45 feddan
resources Soil condition | Dry Humid Moist
Soil type Sandy Silt Loam Clay alluvial
deposit
Ownership Owner-like Partnership Hakura Possession
possession
Productivity 1-4 sacks/feddan 5-8 sacks/feddan | 8-13 > 13 sacks/feddan
level sacks/feddan
Soil slope Undulating Steep Gentle Flat
Surface Availability Scarce Fluctuating Long Abundant
water intervals
Fertilizers Need High need Moderate need Low need No need
Pesticides Types Powder and liquid Traditional
pesticides methods
Other Forest No forest products | Poor forest | Good  gum | Excellent gum
resources products Arabic Arabic production
production
Livestock No livestock No herds but | Small herd Big herd
numbers few livestock
Herds Poorly fed Moderately fed Well fed
condition
Grazing On reserved forests | On natural | Fodder from | Agricultural
vegetation markets residues
Households | Agroprocessi- | No households | Moderate Fair Good  household
food ng (dairy and | production household household production
production | jam) production production
Production | Seasonality 3-4 months 5-6 months 7-9 months
Equity Access to | Access to | Difficult Customary Easy
natural land land tenure
resources Access to | Difficult Rent Partnership Easy
crop land
Access to | Easy Restricted forest | Restricted Access through
forest laws tribal  local | license from local
products decrees institution
Sustainability | Manageme | Maintenance Several during the | Few during the | Annually Every 2-3 years
nt of the season season
system Effectiveness | Reasonable Moderate Good Excellent
of the system
Risk Land tenure Uncertainty of | Gallery erosion | Sand
ownership accumulation
Nomads Lack of animal Existence of clear
route routes
Weeds Heavy infestation Moderate No noxious weeds
infestation

6. Suitability of the case to further study

According to the feedback and results obtained from the initial site visit, a sound and

effective existing resilience-building strategies to cope with and adapt to drought impacts is

existing in the study area. Therefore the case is suitable for further study.

Dr. El Amin Sanjak Mohamed

Faculty of Forestry, University of Khartoum
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8-Month Work plan (January-June 2004)

AF-14 Environmental Strategies for Increasing Human Resilience to Climate Change in Sudan

Activity January | Febru | March April May June. July August
1. Execution of the third CS R
2. Final Drafting of CSs Reports e ————
3. Preparation of synthesis report *
3.1 Participation in the Africa Regional Workshop |
3.2 Circulation of synthesis reports to national and
international TF members for review &
comment
3.3 Editing of syntheses reports and incorporation )
of review comments
4. Training material development
5. Final Draft of synthesis Reports EEEEEEEE———
6. Preparation and web page development L e
8. Final workshop EE——
9. Dissemination of the syntheses reports to
stakeholders at the national , regional and #
international levels
8. Final report —
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