
PROJECT PROPOSAL FOR THE WATER-FOR-FOOD CHALLENGE PROGRAM 

STRENGTHENING LIVELIHOOD RESILIENCE  

IN UPPER CATCHMENTS OF DRY AREASBY INTEGRATED 
NATURAL RESOURCES MANAGEMENT 

Brief Title: �Livelihood resilience in dry areas� 

Executive summary 
The challenges for the rural households in the upper catchments of the Karkheh river basin (KRB) 
are similar to the ones in other dry areas.  As agricultural options are limited, wheat and extensive 
sheep rearing dominate the landscape.  Agricultural output is unstable and usually low, due to 
resource degradation and unpredictable droughts (e.g. the severe drought during 1999-2001).  
Irregular rainfall on poor-vegetated hill slopes results in severe soil erosion, downstream flooding 
and sedimentation.  Consequently, the lifetime of the Karkheh dam reservoir is dwindling rapidly.  
These environmental constraints combined with their economic remoteness make this southwest 
corner of Iran one of the poorest of the country with a very high outmigration rate. 

The overall goal of this research-for-development project is to strengthen livelihood resilience of the 
rural poor and to improve environmental integrity in upper catchments of the dry areas.  Due to the 
complex combination of biophysical and economic constraints, it is not an easy task to strengthen 
farmers� livelihoods.  Besides the usual technical skills, this also requires participatory skills, 
livelihood analysis and strong inter-disciplinary and inter-institutional cooperation.  Most of these 
�soft skills� are underdeveloped in the region.  Therefore, two main objectives are envisioned for this 
project.  Firstly, in the course of the project we aim to improve the adaptive capacity of the involved 
stakeholders to strengthen their livelihoods in these marginal dry environments in a sustainable 
way.  Secondly, we aim at developing an appropriate methodology which will combine livelihood-
enhancing strategies with watershed management, and which can be used beyond the study sites 
in a wide spectrum of dry environments.  The specific objectives are:  

1. Develop a framework for evaluating livelihood vulnerability and resilience in dry upper 
catchments. 

2. Identify and evaluate watershed management principles for upper catchments in dry areas. 

3. Build the capacity of communities in two upper catchments to strengthen their livelihood 
resilience and to manage their catchments in a sustainable way. 

4. Develop an effective strategy for outscaling and upscaling of research results and lessons 
learned. 

5. Improve coordination and process skills. 

The research process will be guided by the �Integrated Natural resources Management� (INRM) 
framework.  This will be operationalised by a number of strategies and a well-balanced effort 
between diagnostic, problem solving and process tools.  The research work will combine a large-
scale analysis of the KRB by GIS and RRA�s, with a detailed study at two contrasting sub-
catchments.  This project is only possible by a concerted effort of Iranian research institutes, a 
Iranian development agency and local community organisations.  ICARDA, CIAT and Leuven 
University will assist the Iranian partners with coordination, networking in dry areas, INRM 
framework, participatory approaches, specific technologies for drylands and land degradation 
assessments. 

At the end of the project, we expect local communities at the benchmark sites to have capacity to 
improve their own livelihoods, an increased understanding on rural livelihoods in dry upper 
catchments and watershed management principles, improved organisation and research capacity 
for integrated projects, and a methodology and toolbox to facilitate research and development in 
these areas. 
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Participating institutions 

NAME INSTITUTION POSTAL ADDRESS E-MAIL & WEBSITE TYPE OF 

INST. 

ICARDA P.O. Box 5466, Aleppo, 
Syria 

ICARDA@cgiar.org 

http://www.icarda.cgiar.org/ 

CGIAR 

Agricultural Research and Education 
Organisation (AREO), including: 

P.O. Box 111, Tabnak 
Ave., Evin, Tehran 
19835, Iran  

AREEO@areeo.or.ir 

http://www.areeo.or.ir 

NARES 

� Soil Conservation and 
Watershed Management 
Research Institute (SCWMRI) 

P. O. Box 13445-1136, 
Tehran, Iran 

info@scwmri.ac.ir 

http://www.scwmri.ac.ir/ 

 

� Dry Land Agricultural  Research 
Institute (DARI) 

P.O. Box: 119, 
Maraghe 56136, Iran 

dari@areeo.or.ir  

� Forest and Rangeland Research 
Institute (FRRI) 

P. O. Box 13185-116, 
Tehran, Iran 

rifr@rifr-ac.org 

www.rifr-ac.ir 

 

� Soil and Water Research 
Institute (SWRI) 

P. O. Box 6185, N. 
Kargar Ave.,Tehran 
14155, Iran 

swri@areeo.or.ir  

Forests, Ranges and Watershed 
Management Organisation (FRWO) 

Lashgarak Rd., Tehran, 
Iran 

Fax: +98-21-2446503 

www.frw.org.ir 

NARES 

CIAT A.A. 6713, Cali, 
Colombia 

CIAT@cgiar.org 

http://www.ciat.cgiar.org/ipra/ing/in
dex.htm 

CGIAR 

Laboratory of Experimental 
Geomorphology (LEG), Catholic 
University of Leuven (KULeuven) 

Redingenstraat 16, 
3000 Leuven, Belgium 

Jean.Poesen@geo.kuleuven.ac.be 

http://www.kuleuven.ac.be/geograp
hy/frg/leg/ 

ARI 

 

Project leader 

� Name:  Dr. Francis Turkelboom  

� Professional disciplines: Land degradation assessment, Land management, Integrated natural 
resources management (INRM)  

� Institution: ICARDA 

� Title: Research project manager for soil conservation and land management in dry areas 
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Principal investigators 

NO NAME  PROFESSIONAL DISCIPLINE TITLE INSTITUTION 

1 Dr. Mohsen Mohsenin Economics Head, International 
Agricultural Research 
Institutions Department  

AREO (Iran) 

2 Dr. Aden Aw-Hassan Agricultural economics Research project manager for 
socio-economics of 
agricultural production 
systems in dry areas 

ICARDA 
(Syria) 

3 Dr. Susan Kaaria Economics, farmer 
participatory research 

Senior research fellow, 
Participatory research 
approaches 

CIAT 
(Colombia) 

4 Dr. Yaghoub Norouzi 
Banis 

Water resources Head of the Research 
Planning and Supervision 

SCWMRI 
(Iran) 

5 Dr. Adriana Bruggeman Agricultural hydrologist Senior scientist ICARDA 
(Syria) 

6 Prof. Dr. Jean Poesen Soil erosion, soil and 
water conservation 

Head of Physical and 
Regional Geography Section 

LEG 
(Belgium) 

7 Dr. Abdolali Ghaffari Agronomy Director General DARI DARI (Iran) 

8 Dr. Shahmoradi Rangeland management Senior Research Scientist RIFR (Iran) 

9 Abolfazl Mirghasemi GIS  FRWO (Iran) 

 

Total cost of project:  1,510,380 $ (CP requested: 950,000 $) 

Duration of project: 4 years 

Coverage of basin: Karkheh river basin (KRB), Iran. 

Coverage of themes: 

� Theme 1 20% 

� Theme 2 65% 

� Theme 3   0% 

� Theme 4   5% 

� Theme 5 10% 
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1. BACKGROUND AND JUSTIFICATION 
In the upper catchments of drylands, the options for agriculture are limited and usually dominated 
by rainfed agriculture and extensive livestock.  Agricultural output is generally low and strongly 
depends on the whims of the climate.  Communities are usually economically remote, which means 
that they have high transaction and input costs and that they are far away from information sources 
(Campbell et al., 2002).  When shocks and stresses occur in these areas, livelihoods can become 
very vulnerable, especially for the poor (Glavovic et al., 2002).  Furthermore, when ecological 
integrity and biological diversity are reduced, natural systems become more vulnerable to sudden 
changes (Carpenter et al., 2001).  This often leads to the downward spiral relationship between 
poverty and natural resources, as human and natural systems are strongly coupled and co-evolve 
(Norgaard, 1994). 

On the other hand, households in dry areas are resourceful to cope with this unreliable environment 
(Campbell et al., 2002).  Resilience of livelihoods is the ability to cope with and recover from 
stresses and shocks (Ellis, 1999), and is a key component of �adaptive capacity�.  Main strategies to 
cope with a crisis, such as an economic shock or a drought, are livelihood diversification, 
agricultural intensification, and/or migration (Geran, 2000).  Resilience capacity of rural livelihoods 
depends on several components, such as ecological, social and cultural resilience (Glavovic et al., 
2002).  However, strengthening livelihood resilience in dry upper catchments in practise is a very 
challenging task. 

As water is the most limiting natural resource in these areas, any increase in water productivity will 
almost certainly benefit rural livelihoods.  However, as water availability depends on landscape, 
land-use type and stakeholders, an integrated and participatory watershed management approach 
is needed.  Research on past watershed management experiences has indicated that there are 
often losers and winners, and that it is not easy to spread the costs and benefits equally (Kerr et al., 
2002).  In addition, research on water dynamics in dry upper catchments is particularly difficult, due 
to the difficulty to assess groundwater resources in mountainous environments and the irregular 
and intense overland flow (Bergkamp, 1998). 

The following research hypothesis is put forward:  Strengthening of livelihood resilience in upper 
catchments of dry areas can only be achieved in a sustainable way by a combination of 
interventions at multiple levels (i.e. field, household, watershed, community, markets, institutions, 
policy). 

A suitable location to test this hypothesis is the upper KRB.  75% of the forests and about 90% of 
the rangelands are degraded (Ashrafi, 2003). Poor vegetation cover, degraded soils and a 
disturbed water balance can be clearly observed.  Consequently, surface runoff is high, causing 
widespread erosion, regular downstream flooding and high sediment yields (920 ton/km2/year; 
Karkheh Office, 2002) in the reservoir of the Karkheh dam.  As result, the expected lifetime of the 
Karkheh dam has been more than halved.  The major causes for land degradation are conversion 
of rangelands to rainfed agriculture, ploughing up-and-down the slope, bare fallow land on steep 
slopes, irrigation on sloping land, overgrazing and poor drainage of roads.  In addition, the area 
experienced a severe drought over a period of 3 years (1999-2001), which highlights the need for 
improved water productivity.  The estimated overall crop water productivity in the basin is 0.55 
kg/m3 (Ashrafi, 2003).  Erosion assessments and soil conservation are being carried out by 
SCWMRI and FRWO in various sites at Kermanshah and Lorestan province, while basin-level 
hydrology has been studied in the neighbouring Karoon basin.  However, research on participatory 
approaches for soil conservation and watershed management have been very limited in Iran. 

The degradation of the resource base certainly contributed to the relative poverty of the rural 
communities in the region (estimated at an average of 230 US$/capita from agricultural activities) 
and to the high rural-urban migration rate (Ashrafi, 2003).  However, migration and growth are not 
evenly distributed.  Villages with sufficient water continue to expand, whereas areas with water 
shortage tend to become ghost villages.  There is however limited knowledge about the household 
livelihood portfolios and their coping strategies with environmental and economic risks.  On the 
other hand, the government has ambitious plans to stimulate rural development: Iran intends to 
increase GDP/rural capita, consolidate scattered land holdings, increase cereal yields, and reduce 
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the small ruminants population with 50% by 2020 (Ministry of Agriculture, 1997).  There are also 
growing concerns regarding environmental degradation.  In other words, this is a critical time for 
Iran to simultaneously address environmental resilience and livelihood resilience. 

The focused target groups for this project are: 

1. Farmers and herders at the two selected sub-catchments (and to a lesser extent in the 
complete upper KRB). 

2. Iranian and international scientists concerned with livelihood resilience and watershed 
management in dry areas. 

3. Development projects, executing agencies and NGO�s, which are active in KRB. Local and 
national policy makers. 2. GOAL 

The higher-order development goal of this proposal is strengthened livelihood resilience and 
environmental integrity in upper catchments of dry areas. 

3. OBJECTIVES 
The general objectives of this project are two-fold: 

� Improve the adaptive capacity of involved stakeholders to strengthen livelihoods in marginal dry 
environments in a sustainable way. 

� Develop an appropriate methodology to improve livelihood strategies and watershed 
management in dry upper catchments, which can be used beyond the benchmark sites in a 
spectrum of dry environments. 

The specific objectives are: 

1. Develop a framework for evaluating livelihood vulnerability and resilience in dry upper 
catchments. 

2. Identify and evaluate watershed management principles for upper catchments in dry areas. 

3. Build the capacity of communities in two upper catchments to strengthen their livelihood 
resilience and to manage their catchments in a sustainable way. 

4. Develop an effective strategy for outscaling and upscaling of research results and lessons 
learned. 

5. Improve coordination and process skills. 

The first two objectives are diagnostic and are aimed at increasing our scientific knowledge on the 
socio-economic and biophysical dynamics at two strategically selected sub-catchments in the upper 
KRB.  Indicators or thresholds related to livelihood vulnerability and resilience will be developed.  
The combined knowledge generated by objective 1 and 2 are considered essential to identify the 
more development-oriented solutions of objective 3 and 4.  Objective 5 will enable to facilitate the 
whole project.  Figure 1 provides a flow chart of the planned activities. 

The innovative features of this proposal are: 

� Operationalisation of the INRM framework in a dry upper catchment environment. 

� Linking livelihood resilience with local capacity building and watershed management. 

� Research on outscaling and upscaling processes. 
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Figure 1: Simple flow diagram of project strategy. 
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4. ACTIVITIES AND METHODOLOGY 

4.1. General approach 

The integrated natural; resources management (INRM) ramework and cornerstones 
(http://www.inrm.cgiar.org/) will be used as guiding principles for the project.  In short, INRM aims to 
help to solve complex real-world problems affecting natural resources in agro-ecosystems by 
fostering and improving adaptive capacity and learning of all involved stakeholders. 

The following INRM cornerstones (Campbell et al., 2002) will be implemented by the project: 

� Merging research and development: This project aims to combine quality science with 
development impact at the field level.  The project will give special emphasis in forging effective 
cooperation between research agencies, development organisations, policy makers, community 
organisations and land-users. 

� Creating a system for adapting and learning:  For sustainable impact, it is essential that the 
involved stakeholders will improve their own adaptive capacity to cope with the challenges in 
dry upper catchments.  Proper approaches for capacity building and communication between 
stakeholders will be established. 

� Balancing bio-physical and socio-economic sciences: As livelihood resilience and natural 
resource regeneration are interrelated, there is a need for a holistic approach.  All needed 
disciplines are available among the participating organisations.  ICARDA�s experience with 
inter-disciplinary cooperation will be useful to facilitate this process. 

� Focusing the right type of science at the right level: We selected a mix of in-depth studies of 
contrasting catchments with a more general analysis of the upper Karkheh basin. 

ICARDA�s operationalisation of INRM at the Khanasser Valley Integrated Research Site (KVIRS) in 
NW Syria resulted in a toolbox, which is sub-divided into diagnostic, process and problem-solving 
tools (Annex 6.1).  As the environment of Khanasser is similar as upper KRB, this toolbox will be 
further tested and developed in this project. 

It was agreed upon with the other approved Karkheh-focused project (Water productivity in KRB - 
No. 8) to select overlapping benchmark sites and to join certain activities (marked in activity list by 
*). 

 

4.2. Specific outputs and activities 

1. Upper basin characterisation, site selection and outscaling strategy 

- Coordination: FRWO. 

- Location: Upper KRB. 

- A broad-brush characterisation of the whole upper basin is necessary in order to detect large 
scale patterns, to select relevant benchmark sites and to outscale success stories.  This activity 
will include: agro-ecological zonation, assessment of upper basin hydrology, land-use change 
and land degradation mapping, and drought risk mapping. 

- An in-depth understanding of livelihood and natural resource dynamics can only be achieved in 
a few benchmark sites.  As water resources are central in this project, catchments will be 
chosen as benchmark sites, and each catchment will contain about 10-15 villages.  To cover a 
large variability within a limited number of sites, the selection procedure will focus on one major 
biophysical variable and one major socio-economic variable (Table 1).  As the most relevant 
biophysical parameter, agro-ecological zoning (AEZ) was selected, which is mainly determined 
by elevation.  The level of diversification was chosen as the most relevant socio-economic 
parameter.  The traditional farming system is dominated by wheat, barley and extensive sheep 
rearing, while some farmers have started to experiment with new farm practices and/or farm 
enterprises, such as walnut trees and intensive chicken farming.  In total two catchments will be 
chosen representing 2 major AEZ�s, and both will have traditional and diversified farming 
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systems in the catchment.  This selection approach provides an analytical framework and is 
expected to provide useful opportunities for farmer-to-farmer interaction.  Other considerations 
in the selection procedure will be poverty, occurrence of resource degradation, presence of 
community cooperative spirit, reasonable accessibility and availability of background data.  
There will be many other variables, but as long as these are not unique, they will not disqualify 
a site. 

- With outscaling, we refer to the application and dissemination of benchmark site results to other 
catchments in the upper basin of Karkheh and in other dry areas.  Application domains will be 
identified via similarity analysis mapping. 

Table 1: Selection criteria for sub-catchments in the upper Karkheh river basin. 

  Socio-economic variable 

  Traditional farming system Diversified farming systems 

AEZ 1: Arid / semi-arid  

(1000-1700 m a.s.l.) 
SUB-CATCHMENT 1A SUB-CATCHMENT 1B 

B
io

-p
hy

si
ca

l 
va

ria
bl

e 

AEZ 2: Semi-arid / semi-humid 

(1700-2200 m a.s.l.) 
SUB-CATCHMENT 2A SUB-CATCHMENT 2B 

 

 

No RESEARCH ACTIVITY METHODOLOGY 

1.1 Zoning of upper KRB * Compiling thematic layers of bio-physical and socio-economic 
parameters. 

Agro-ecological zonation (De Pauw et al., 2003). 

Link agro-eco zones to poverty and land degradation. 

1.2 Upper basin hydrology Assessment of the effect of land use and land use changes from 
available medium-term runoff and sediment records for KRB, 
satellite images, ground-truthing, and climate analysis. 

1.3 Land use and land use change mapping 
* 

�Hot-spot� delineation of land use change using low-resolution 
imagery (Celis and De Pauw, 2003). 

Image analysis of 2 different times using medium-resolution 
platforms, supervised land use classification by �intelligent� image 
analysis software, ground-truthing. 

1.4 Drought risk mapping * Computation of monthly water balance for dry, normal, wet years. 

Drought intensity and risk mapping using standardized precipitation 
index (Guttman, 1999). 

1.5 Site selection * Review available secondary information. 

Interdisciplinary field visits and RRA. 

1.6 Identifying application domains in upper 
Karkheh * 

GIS similarity mapping of environments and production systems. 

*: Joint activity with CP project No. 8 (Water productivity in KRB). 
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2. Watershed management principles for upper catchments in dry areas 

- Coordination: SCWMRI. 

- Location: Two catchments in upper KRB. 

- The second output aims to define and evaluate principles and indicators for watershed 
management and water productivity in dry upper catchments.  For that purpose, status of the 
water resources and the spatial and temporal dynamics of water flows in the two catchments 
will be studied.  In upper catchments, improved water productivity cannot be achieved in 
isolation from other natural resources.  Therefore, resource interactions (soil, water, biomass) in 
relation to land-use and land management will be studied.  For dry upper catchments of 
Karkheh, a typical agri-scape transect encompasses (forest), rangeland, rainfed land and some 
limited amount of irrigated land.  It is not the purpose to generate a super-detailed information 
on the natural resource base, but to develop a methodology and a basic data-set that will give 
sufficient information to support outputs 3, 4, and 5.  We will use simple and rapid tools, such 
as: field survey methods, field indicators, traditional knowledge and GIS. 

No RESEARCH ACTIVITY METHODOLOGY 

2.1 Water resources assessment and use Delineation of sub-catchments and drainage patterns from DEMs. 

Participatory assessment and mapping of water resources, water quality 
and their use. 

Basic assessment of groundwater resources, based on existing 
information and local knowledge. 

Monitoring rainfall and climatic parameters by climate station, and water 
stage at outlets of sub-catchments. 

Estimation of peak runoff events for different return periods, using a 
simple GIS-based watershed model. 

Evaluation of model results using observed data and local knowledge of 
flood levels from extreme events. 

Assessing water balance and water productivity. 

2.2 Soil survey and land degradation map Soil reconnaissance survey. 

GLASOD framework & local knowledge (Cools et al., 2003). 

2.3 Simple methods to assess soil erosion 
and nutrient flows 

Local knowledge. 

GPS-based erosion survey. 

Nutrient flow mapping. 

Analysis of water and nutrient interactions between land use types 
(LUTs). 

2.4 Assessment of rangeland and forest 
vegetation 

Field survey based on indicator plants, indigenous knowledge and 
remote sensing. 

GIS based comparison between 1954 national topographic map (which 
includes land cover - 1:50,000) with the 2002 vegetation map.  

2.5 Detailed agro-ecological zonation of 
benchmark sites * 

Detailed mapping of land uses by high-resolution imagery and ground 
truthing together with land users. 

Establishment of agro-ecological units based on above information. 

2.6 Survey of local innovations and 
innovators 

PRA survey. 

2.7 Defining principles for watershed 
management (incl. watershed functions, 
productivity, interaction between 
different LUTs)  

Integration and opertionalisation of results of above activities. 

 

 




