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1. Introduction 
 
Within the framework of the second phase of the Project “Sustainable Management of Marginal 
Drylands (SUMAMAD-2)”, the 11th International SUMAMAD Project Workshop was held on 19 
June 2013 in conjunction with the international DESERTLAND Conference (17 – 18 June 2013) 
in Ghent (Belgium) with a view to observe World Day to Combat Desertification on 17 June. 
 
The SUMAMAD Project is implemented by UNESCO’s Division of Ecological and Earth 
Sciences within the Man and the Biosphere (MAB) Programme in direct collaboration with the 
United Nations University - Institute for Water, Environment & Health (UNU-INWEH), thanks to 
funding provided by the Flemish Government of Belgium. 
 
The workshop participants included representatives from the partner research institutions, as 
follows: 
 
 Bolivia:  Universidad Mayor de San Andrés 
 Burkina Faso: Institut de Recherche en Science de la Santé (IRSS) 

Centre Nationale pour la Recherche Scientifique et Technologique 
(CNRST) 

China:  National Committee for UNESCO-MAB Programme at the Chinese 
 Academy of Sciences  
Egypt:   University of Alexandria and Omayed Biosphere Reserve 
India:  Central Arid Zone Research Institute (CAZRI) 

 Iran:  Research Society for Sustainable Rehabilitation of Drylands  
   (REaSSURED) 
 Jordan:  The Royal Society for the Conservation of Nature (RSCN) 

Pakistan:         Pakistan Council of Research in Water Resources (National 
Committee for UNESCO-IHP Programme) and National Committee of  
UNESCO-MAB Programme 

Tunisia:  Institut des Régions Arides (IRA), Medénine 
 
Previous international SUMAMAD workshops have been held as follows:  

 1st workshop: Cairo and Alexandria (Egypt), September 2002 
 2nd workshop: Shiraz (Islamic Republic of Iran), November 2003 
 3rd workshop: Djerba (Tunisia), December 2004 
 4th workshop: Islamabad (Pakistan), January 2006 
 5th workshop: Aleppo (Syria), November 2006 
 6th workshop: Xilinhot City (China), September 2007 
 Planning workshop for the second phase of SUMAMAD: Amman (Jordan), June 2008 
 7th workshop: Jodhpur (India), November 2009 
 8th workshop: Alexandria (Egypt), November 2010, and 
 9th workshop: Bobo Dioulasso (Burkina Faso), December 2011 
 10th workshop: La Paz (Bolivia): November 2012 

 
 
2. Objectives 
 
The 11th international SUMAMAD workshop brought together all designated national project 
coordinators from the above-mentioned project partner research institutions and members of the 
project core management group. The workshop’s objectives were to assess the 
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accomplishments of the SUMAMAD-II Project, and to officially close the second phase of the 
SUMAMAD Project.  
 
 
3. Proceedings 
 
3.1. Opening Session 
 
The workshop opened with welcome addresses from the following representatives: 
 

 Dr Thomas Schaaf, former representative of UNESCO  
 Dr Richard Thomas, UNU-INWEH 

 
Dr Thomas Schaaf, Director a.i. emeritus, of the Division of Ecological and Earth Sciences at 
UNESCO, wished a warm welcome to all project participants. He underlined that international 
scientific cooperation is a core mandate of UNESCO, and when the SUMAMAD project was 
designed 10 years ago, he had no idea how successful it would be. Dr Schaaf was proud of the 
work that has been accomplished and the achievements fulfilled by the team leaders. He 
expressed his gratitude to the Flemish Government of Belgium for entrusting funds to UNESCO 
for the SUMAMAD Project, and highlighted the excellent collaboration between UNESCO and 
UNU-INWEH in the implementation of the project. 
 
Dr Richard Thomas remarked upon the success of the project, and highlighted that the 
SUMAMAD project has brought together a group of researchers working in the field with local 
communities, addressing major issues in drylands where land degradation impoverishes people. 
Further, it has succeeded in bridging the gap between science and policy, and in creating new 
markets, and acted as a unique interdisciplinary programme that facilitated exchanges between 
the countries. Dr Thomas emphasized that the funding from the Flemish Government has acted 
a catalyst for further funding which has leveraged a high rate of return (between 5- and 11-fold 
for each 1 Euro spent). He noted that the country partners are in a strong position to build the 
next set of project proposals. 
 
3.2. Session 1: Presentation of Project Activities by National Team Leaders 
 
The national project coordinators presented the overall SUMAMAD achievements of the project 
activities carried out between 2009-2013 within the overall aims stated in the SUMAMAD-2 
Project Document, through funding provided by the SUMAMAD project. Presentations were 
followed by a question and discussion period. 
 
a) Dr Magali Garcia Cardenas, Bolivian Highlands, Bolivia 
 
Dr Garcia‘s presentation is provided in Annex 3 to this report. 
 
Dr Garcia highlighted that the SUMAMAD project provided the opportunity to further understand 
the quinoa crop based on its unique properties: it provides good nutrition and can help to fight 
malnutrition, it can be produced at unique agricultural climates, and is an option for local 
Bolivian farmers. 
 
The activities in the Bolivian site focused on: studying soil-water climate relationships, mainly 
related to deficit irrigation because of water scarcity in the region; fertility requirements for the 
crop and optimal fertilization of the soil, including alternatives to manure; identifying the optimal 
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time for fertilizer application. The project team also looked at different climate change scenarios 
and their effects on quinoa production. The project organized a number of national workshops 
that brought together different stakeholders including researchers, local producers, and 
decision-makers. 
 
Dr Garcia indicated that the project was successful in raising awareness among both producers 
and the government on transforming the current quinoa production systems into sustainable 
ones by introducing changes in fertilization and irrigation that would make the system more 
sustainable, also in the face of climate change impacts. 
 
b) Dr Jean-Noel Poda, Mare aux Hippopotames Biosphere Reserve, Burkina Faso 
 
Dr Poda’s presentation is provided in Annex 4 to this report 
 
Dr Poda reminded that the Mare aux Hippopotames is the site inscribed by UNESCO on the list 
of the World Network of Biosphere Reserves (WNBR). He noted that the local populations faced 
a number of challenges, including the deterioration of natural resources and biodiversity and a 
high level of poverty. The work in situ focused on improving dryland agriculture, such as through 
the introduction of ecological orchards to replace cotton production; and the diversification of 
incomes to reduce dependency on the natural resources, such as apiculture or cultivation of 
medicinal plants.  
 
Dr Poda underlined the importance of working together with local communities to promote 
solidarity and empowerment, and particularly noted the success of inter-village and socio-
professional associations. He highlighted the significance of formalizing a partnership with 
primary schools in order to raise awareness and cultivate sensitivity on environmental issues of 
concern to local populations. Dr Poda emphasized the fact that national seminars are helpful 
within the framework of planning activities and coordinating with the inter-village associations. 
 
c) Prof Gaoming Jiang, Hunshandake Sandlands, China 
 
Prof Jiang’s presentation is provided in Annex 5 to this report. 
 
Prof Jiang introduced his presentation by noting that sandstorms present a big threat for 
environmental and social sustainability, and that restoration of grasslands through traditional 
methods such as tree planting and cattle rearing have proven to be ineffective. The project 
therefore focused on testing the feasibility of introducing chicken farming as a natural way to 
mitigate degradation while at the same time benefiting local populations and increasing 
livelihoods through alternative income sources such as organic food products.  
 
While evaluating the work undertaken, Prof Jiang stressed that farmers were trained in chicken 
farming and organic food production, and were helped to develop a suitable market for their 
products, pointing to the ecological and economic benefits of chicken farming. As one of the 
policy impacts of the project, Dr Jiang highlighted that the central government will provide a 
large investment in controlling wind-dust storms and the natural restoration of degraded 
grasslands. In addition, the project has garnered lots of media attention and was a semi-finalist 
in the UNCCD “Land for Life” award. 
 
d) Prof Boshra Salem, Omayed Biosphere Reserve, Egypt 
 
Prof. Salem’s presentation is provided in Annex 6 to this report. 
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Prof Salem stressed the major ecosystem transformations taking place in the western coastal 
desert, the strategic importance of OBR for its contribution to the national economy, and the 
need for the involvement and participation of local community in the management of OBR. She 
highlighted that through the geodatabase, they were able to assess the transformed habitats 
and identify management scenarios as a way to mitigate the impacts on the region. 
 
The project also focused on water conservation strategies, including improvement of the solar 
desalinization unit, water monitoring, and rehabilitation of water cisterns. Additionally, the project 
considered strategies for the conservation of soil and vegetation, including the propagation of 
endangered species through a herbarium and seed bank. Finally, Prof Salem stressed the 
significance of raising awareness in and working with the local populations through project 
activities that would also benefits communities. As the most important impact of the SUMAMAD 
Project, Prof Salem indicated the influence of the project at the academic level and at the local 
and national government levels. 
 
e) Dr M. M. Roy, Arid Western Plain Zone (Thar Desert), India 
 
Dr Roy’s presentation is provided in Annex 7 to this report. 
 
Dr Roy identified alternative income generation strategies, ensuring individual farmer/community 
participation, and the measurement and documentation of outputs as the major issues that 
needed to be addressed. As part of the alternative livelihoods, he presented: the gum tapping 
technique which has been accepted by the State Forest Department; the participatory field 
nurseries, which has been established based on strong demand from farmers and benefitting 
from government subsidies; and, the composting of farm waste, particularly beneficial in the 
empowerment of women in wastewater use. 
 . 
Dr Roy reported that other activities, such as the promotion of renewable energy and the use of 
supplemental multi-nutrient feed mixture, either generated alternative livelihoods or contributed 
to ecological sustainability. Dr Roy stated that these activities could be continued under the 
institutional banner after the SUMAMAD project, and named the CGIAR system as interested in 
working in dryland areas. 
 
f) Dr Mehrdad Mohammadnia, Gareh Bygone Plain, I.R. of Iran 
 
Dr Mohammadnia‘ s presentation is provided in Annex 8 to this report. 
 
Dr Mohammadnia highlighted one of the major areas of focus of the project as aquifer 
management through the development of a floodwater management system in order to utilize 
the natural and regularly-occurring floods and droughts in Iran to recharge aquifers naturally. 
Additionally, he indicated that the project team had identified groundwater recharge to be 76% 
in GBP. Some of the other main activities conducted include monitoring biomass improvement 
and introducing jojoba, a drought-tolerant plant introduced to farmers and desert dwellers with 
the additional benefit of providing income generation for local people. The use of sowbugs and 
their by-products was investigated as a way to stabilize dryland areas. 
 
Dr Mohammadnia stressed the importance of community empowerment. Thanks to the 
SUMAMAD project, there are now 4-5 NGOs registered in the area that interact with private and 
governmental actors, whereas before there were none at all.  
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g) Mr Ma’en Al-Smadi, Dana Biosphere Reserve, Jordan 
 
Mr Al-Smadi‘ s presentation is provided in Annex 9 to this report. 
 
Mr Al-Smadi noted that with the SUMAMAD project in the DBR, they worked towards 
developing a sustainable management plan for grazing resources in DBR. This included 
developing scenarios based on collected and analysed information and a baseline study of the 
targeted pastoral communities, and integrating traditional knowledge into the management plan. 
 
An important part of the SUMAMAD activities was engaging with the local communities who are 
key players in the management plan. Many meetings took place with the local stockowners in 
DBR to discuss their needs and the gaps in a community grazing management plan. They 
further organized themselves into a local cooperative for the use of the DBR resources, and an 
MOU was signed with the community Cooperative which succeeded in changing the 
government’s management system of the area by giving it back to the local community. 
 
Finally, Mr Al-Smadi noted the capacity-building activities that took place as part of the project 
activities for the local communities. Training was given in developing products and in marketing 
the products, such as olive oil soap, particularly for local women, which will help to improve the 
socio-economic development of local families. Beyond SUMAMAD, they will look to replicate the 
SUMAMAD model in other poor and remote areas in Jordan. 
 
h) Mr Zamir Soomro, Lal Sohanra Biosphere Reserve, Cholistan Desert, Pakistan 
 
Mr Soomro’s presentation is provided in Annex 10 to this report. 
 
Mr Soomro identified the major issues in the Cholistan desert to be water scarcity, poor 
rangeland capacity, a hyper climate, and a lack of basic facilities. As such, the project focused 
on continuing to develop and improve a rainwater harvesting system by establishing ponds in 
the Cholistan desert, and selected a site for the rehabilitation of rangelands. Part of these latter 
activities included a controlled grazing system, and introducing free range chicken farming, 
based on the experiences from the SUMAMAD partner site in China.  
 
The project also focused on promoting alternative livelihoods for the local people, through 
activities such as handicraft production and marketing of the products. Going forward, Mr 
Soomro noted that areas for further investigation included using solar energy as an alternative 
to the traditional use of fossil fuels. 
 
i) Dr Mohamed Ouessar, Zeuss-Koutine Watershed, Bou Hedma Biosphere Reserve, 

Tunisia 
 
Dr Ouessar’s presentation is provided in Annex 11 to this report. 
 
Dr Ouessar noted that the SUMAMAD project benefitted from a wide network of collaboration 
and synergies, includes exchanges with researchers from the University of Ghent. The main 
project activities focused on assessing techniques that are already being used to combat 
desertification in the area, including assessing recharge wells for groundwater and examining 
the preservation of the Acacia tree for its significant ecological benefits.  
 
Many efforts were made to promote alternative income-generating activities in the region 
through the promotion of eco-tourism in the area. An NGO was created to help develop eco-
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tourism and to integrate the local eco-tourism area into international alternative tourism websites 
and marketing. It is expected that in the future, opportunities exist to continue exploiting the 
huge potential of the park and integrating neighbouring communities, such as carbon credits 
and organized ecological tourism. 
 
3.3. Session 2: Open Plenary Discussion on SUMAMAD Project Results and 

Achievements 
 
Following the country presentations, a short discussion took place. In response to a question on 
how the research and outcomes from this project will impact Flanders, it was noted that these 
types of projects provide a lot of practical examples that are important in the teaching and 
training of Flemish students. 
 
It was noted that the cooperation between the project partner and local and national authorities 
(e.g. the State Council) in China seemed to be quite successful. In response to a question on 
whether there would also be opportunities for the national authorities of other country partners 
to become more involved or invest in these types of projects in the future, Dr Mohammadnia 
noted that implementing a small-scale project in a developing country is important as such, and 
that there is potential for scaling up the project not only to the national level but to other dryland 
areas of the world. Prof Salem noted that the project has helped to set up local NGOs and that 
the project’s work would continue through them. Prof Jiang noted that SUMAMAD provided the 
important seed money, and that they hope to scale up the project’s achievements in other areas 
of China and possibly internationally. He indicated that further efforts are needed to involve 
experts from different disciplines who work together in the interest of mutual benefits. Mr Al-
Smadi indicated that they are exploring partnerships with the private sector to develop 
technologies which will benefit the local communities, while Dr Poda insisted on collaboration 
and cooperation with local populations. Dr Garcia pointed out that as a public university, they 
are compelled to respond to national priorities and so their relationship with the government is 
very strong, also because quinoa is a national priority crop. 
 
In response to a question on how to make the results of the SUMAMAD projects more visible for 
national governments, Mr Al-Smadi suggested bringing together different levels of government 
representatives, such as local and national, and developing policy briefs together with the local 
community. He indicated that his government showed appreciation for a more integrative 
approach that links the government with local communities, and appreciated the efforts and new 
approaches to improving the livelihoods of people in drylands. Mr Soomro indicated that they 
have been working with the Cholistan Development Authority on a proposal for rangeland 
improvement and development, of which the former President was very supportive. They hope 
this proposal will move forward as a mega-project in the whole region.  
 
The Ambassador from Pakistan suggested the involvement of embassies as a way to improve 
the dissemination of results at regional and national levels. The Ambassador of Bolivia noted 
the large success of these projects in terms of responding to the needs of local populations that 
are the most vulnerable, and recognized the tangible deliverables and impacts that can be 
measured as a result of this research. He saw many linkages among the projects as they have 
been conceived, between researchers, academics, NGOs, local communities at risk, local 
governments and civil society. He appreciated the multi-disciplinary approach that has been 
taken and the examples of cross-pollination between country sites, which he hopes to see more 
of in the future. 
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In summary, Dr Herman emphasized that the SUMAMAD project is an important demonstration 
in scaling: in terms of funding, activities, collaboration and cooperation. In terms of funding, the 
small amounts of funding provided have been able to catalyze larger amounts of funding which 
has enabled to scale up activities accordingly. In terms of activities, it is interesting to note that 
the activities that are conducted on a small scale also prove their validity on thousands of 
hectares. In terms of collaboration, the SUMAMAD team is a very small community, but thanks 
to the collaboration with UNESCO, they have been successful in reaching a global dimension 
with visibility in 150 countries. This project has also fostered South-South cooperation through 
North-South cooperation, and was achieved through a multi-disciplinary approach. 
 
3.4. Session 3: Assessment of Project Impacts 
 
Dr Thomas’ presentation is provided in Annex 12 to this report. 
 
Dr Richard Thomas, UNU-INWEH presented on the impact analysis of the project’s activities 
and results. This was done within a research framework that assesses the critical processes of 
change through an impact chain model in order to determine the level of impact beyond project 
results and outputs. This analysis involves identifying a range of  constraints that prevent 
adoption of appropriate practices and behaviours from the local to sub-national to the national 
levels.  
 
Overall, Dr Thomas indicated that while all countries were able to demonstrate good outcomes, 
few were seen to have had broad impact. He suggested that any continuation of activities or 
follow-on projects should include an impact pathways assessment in order to identify key 
constraints and barriers. 
 
3.5. Session 4: Open Plenary Discussion on Follow-up Activities to the SUMAMAD 

Project 
 
Dr Herman informed project partners that the UNESCO Trust Funds evaluation by the Flemish 
Government of Belgium is currently ongoing, which will aim to assess the impact of the Flemish-
funded projects at UNESCO, including the SUMAMAD project. Following the final evaluation 
report due at the end of the month, recommendations will be made as to what opportunities 
exist for future continuation of project funding.  
 
Dr Herman noted the achievements of the SUMAMAD project and recognized that a longer 
timescale is needed in order to properly measure the impacts of projects, and any long-term 
cooperation would need to take this into consideration. Dr Herman expressed hope that 
cooperation could be extended for another 5-year phase, in which the project could focus more 
on building capacity, cooperation, and training. 
 
Dr Herman noted UNESCO’s role as a facilitator of projects, and indicated that ultimately 
UNESCO must decide what types of project proposals they will submit to Flanders under their 
cooperation scheme. Dr Herman indicated that there is a future for what has been achieved 
within the SUMAMAD project under the next call for proposals, and expressed hope that 
UNESCO continues to include drylands on its priority agenda and will consider a project that 
address land degradation and natural resources management in drylands, given the importance 
of the issue. 
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3.6. Closing Session 
 
Dr Schaaf expressed his thanks to Dr Herman for his active engagement and involvement in the 
project, and his thanks for the entire SUMAMAD family for all the years of collaboration. 
 
Dr Clüsener-Godt was impressed by the level of technological innovation and exchange that 
took place under the SUMAMAD project. He suggested that a SUMAMAD delegation could 
participate in the global South-South expo being organized at the end of the year at the UN 
General Assembly to showcase the results of the project. 
 
Dr Thomas remembered Prof Kobori as a pioneer in drylands management and Dr Khatteli as a 
strong supporter of the SUMAMAD project. He expressed thanks to Ms Harriet Bigas for her 
management of the project and regrets from Dr Zafar Adeel that he was not able to attend the 
workshop to celebrate the achievements of the project. Dr Thomas expressed thanks to 
UNESCO and Dr Thomas Schaaf, and to the Flemish Government of Belgium and Dr Rudy 
Herman as well as Belgian colleagues Dr Donald Gabriels and Dr Dirk Raes as partners to the 
project. Dr Thomas noted that UNU-INWEH would continue to explore possibilities for follow-up 
activities with the project teams. 
 
Dr Gabriels was grateful to have worked with the SUMAMAD family. On behalf of all SUMAMAD 
partners, Prof Salem expressed her thanks to UNESCO, UNU and the Flemish Government of 
Belgium, and particularly to Dr Herman for taking a keen interest in this project. She noted that  
the SUMAMAD family will not disappear even though the project has come to its conclusion. 
 
Dr Herman concluded by thanking everyone involved in the SUMAMAD project for all the years 
of cooperation, and expressed particular thanks to Ms Natasha Lazic who has facilitated the 
project over the last ten years, and to Dr Gabriels for organizing this final workshop. 
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Annex I. Workshop Agenda 
 
 

HOURS ACTIVITY
 
8:45-9:00 
 
9:00-9:30 
 
 
 
 
9:30-11:30 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
11:30-12:00 
 
12:00-13:45 
 
13:45-14:15 
 
 
14:15-14:30 
 
14:30-15:00 
 
15:00-15:30 
 
15:30-17:00 
 
 
 
19:00 

 
Registration 
 
Opening Session: Representatives of Flemish Government of Belgium, 
Flemish Commission for UNESCO, Universities of Ghent and Leuven, 
UNESCO, UNU-INWEH, Representatives of Embassies of the SUMAMAD 
partner countries 
 
Session 1: Short presentations from each SUMAMAD study site 
 

 Magali Garcia Cardenas:(Bolivia): Bolivian highlands 
 Jean-Noel Poda (Burkina Faso): Mare aux Hippopotames Biosphere 

Reserve 
 Jiang Gaoming (China): Hunshandake Sandlands 
 Boshra B. Salem (Egypt): Omayed Biosphere Reserve  
 M.M. Roy (India): Arid Western Plain Zone, Thar Desert 
 Mehrdad Mohammadnia (I.R. of Iran): Gareh Bygone Plain 
 Maen Smadi (Jordan): Dana Biosphere Reserve 
 Zameer Ahmed Soomro (Pakistan): Lal Sohanra Biosphere Reserve 

Desert 
 Mohamed Ouessar (Tunisia): Zeuss-Koutine Watershed 

 
 
Session 2: Discussion of presentations 
 
Lunch break 
 
Session 3: Assessment of Project Impacts 

 Richard Thomas (UNU-INWEH)  
 
Session 4: Open discussion on follow-up activities to SUMAMAD Project 
 
Closing session 
 
Coffee Break 
 
Guided tour by Donald Gabriels through parts of City of Ghent and short visit to 
the Wind/rainfall simulation tunnel of ICE (International Centre for Eremology) 
of Ghent University 
 
Closing dinner 
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Annex 2: List of Participants 
 
1) SUMAMAD Country Participants: 
 
Belgium 
Prof. Donald Gabriels 
Research Group Soil Erosion 

and Soil Conservation 
Department Soil Management 
Ghent University 
Coupure links 653 
B-9000 Ghent, Belgium 
Tel: (+32 9) 264 60 50 
Fax: (+32 9) 264 62 47 
E-mail: Donald.Gabriels@UGent.be 
 
Prof. Dirk Raes 
K.U. Leuven 
Faculty of Agricultural & Applied Biological 

Sciences 
Institute for Land and Water Management 
Vital Decosterstraat 102 
B-3000 Leuven, Belgium 
Tel: (+32-16) 32.97.43 
Fax: (+32-16) 32.97.60 
E-mail: dirk.raes@agr.kuleuven.ac.be  and 
dirk.raes@biw.kuleuven.be  
 
Bolivia 
Mr Jorge Cusicanqui 
Institute of Agricultural Research 

and Natural Resources  
Faculty of Agronomy 
Universidad Mayor de San Andres  
Calle Abdon Saavedra esq. Landaeta 
La Paz, Bolivia 
Tel. /Fax (+591-2) 2491485 
Mobile: (+591-7)7518784 
E-mail: acusican@gmail.com 
 
Ms Magali Garcia Cardenas 
Institute of Agricultural Research 

and Natural Resources  
Faculty of Agronomy 
Universidad Mayor de San Andres  
Calle Abdon Saavedra esq. Landaeta 
La Paz, Bolivia 
Work: (+591-2) 2491485 
Mobile: (+591-7)3013955 
Email: magalygc1@yahoo.es 
 

 
 
 
 
Burkina Faso 
Dr Jean-Noel Poda  
Institut de Recherche en Science de la 

Santé 
Centre Nationale pour la Recherche 

Scientifique et Technologique 
IRSS / CNRST 
03 B.P.7047 
Ouagadougou 03, Burkina Faso 
Tel: (+226) 50 36 32 15 
Fax: (+226) 50 36 03 94 
E-mail: podajnl@yahoo.fr 
 
China 
Prof. Gaoming Jiang 
Institute of Botany 
The Chinese Academy of Sciences 
China-MAB Committee 
20 Nanxincun, Xiangshan 
Beijing 100093 
People’s Republic of China 
Tel: (+86-10) 62591431 ext 6286, 6287 
Fax: (+86-10) 62590843 
E-mail: jianggm@126.com 
 
Egypt 
Prof Boshra Salem 
Department of Environmental Sciences 
Faculty of Science 
University of Alexandria 
Moharram Bey 21511 
Alexandria, Egypt 
Tel: (+2010)1449645 
Fax: (+203) 3911794 
E-mail: Boshra.Salem@dr.com or 
boshra.salem@yahoo.com  
 
India 
Dr M. M. Roy 
Central Arid Zone Research Institute 
(CAZRI) 
Jodhpur 342 003, India 
Tel: (+91 2992) 252412  
Fax: (+91-291) 2788706 
E-mail: mmroyster@gmail.com 
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Islamic Republic of Iran 
Dr Mehrdad Mohammadnia 
Deputy Director of REaSSURED 
Modarres Blvd., Janbazan Blvd. 
Beathat Centre 
P.O. Box 71555-617 
Shiraz 
I.R. Iran 
Tel: (+98711) 2296091 or 6316506 
Fax: (+98711) 7205107 
E-mail: mohammadnia@farsagres.ir or 
mohammadnia40@hotmail.com  
 
Jordan 
Mr Ahmad Mustafa Al Smadi Ma’en 
The Royal Society for the Conservation 

of Nature (RSCN) 
P.O. Box 1215 
Jubeiha 11941, Jordan 
Tel: (+962 6) 5337931 / 2 
Fax: (+962 6) 5357618, 5347411 
E-mail: maen@rscn.org.jo 
 
Pakistan 
Mr Zamir Ahmed Soomro 
Regional Office of Pakistan Council 

of Research in Water Resources 
6 km, Tokhar Niaz Baig, Main Raiwind Rd 
Lahore, Pakistan 
Tel: (+92 423) 92 5320484 / 
Mobile: (+92 301) 8686 765 
E-mail: engrsaz@gmail.com 
 
Tunisia 
Dr Mohamed Ouessar  
Institut des Régions Arides (IRA) 
4119 – Medenine, Tunisia 
Tel: (+216-75) 633005 
Fax: (+216-75) 633006 
E-mail: Med.Ouessar@ira.agrinet.tn 
 
2) Core Management Group: 
 
Flemish Government of Belgium 
Dr Rudy Herman 
Ministry of Flanders 
Science and Policy Administration 
Boudewijnlaan, 30 
B-1000 Brussels, Belgium 
Tel: (+32 2) 553 6001 
Fax: (+32 2) 553 5981 
E-mail: rudy.herman@ewi.vlaanderen.be 

UNESCO-Headquarters, Paris 
Dr. Miguel Clüsener-Godt 
Division of Ecological and Earth Sciences 
UNESCO-MAB Programme 
1, rue Miollis 
75732 Paris, Cedex 15, France 
Tel: (+33-1) 45.68.41.46  
Fax: (+33-1) 45.68.58.04 
E-mail:  M.Clusener-Godt@unesco.org 
 
Ms Natasha Lazic 
Division of Ecological and Earth Sciences 
UNESCO-MAB Programme 
1, rue Miollis 
75732 Paris, Cedex 15, France 
Tel: (+33-1) 45.68.40.36 
Fax: (+33-1) 45.68.58.04 
E-mail: n.lazic@unesco.org  
 
UNU-INWEH, Canada 
Dr Richard Thomas 
United Nations University 
Institute for Water, Environment & Health 
(UNU-INWEH) 
175 Longwood Rd. South, Suite 204 
Hamilton, Ontario L8P 0A1, Canada 
Tel: (+1-905) 667-5490 
Fax: (+1-905) 667-5510 
E-mail: richard.thomas@unu.edu  
 
Ms Harriet Bigas 
United Nations University 
Institute for Water, Environment & Health 
(UNU-INWEH) 
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75007 Paris 
France 
Tel: (+33-1) 43.06.14.91 
E-mail: tschaaf22@hotmail.fr 
 



SUMAMAD PROGRAM ESTABLISHMENT  
IN BOLIVIA  

Managing sustainability of new quinoa production systems through 
controlled fertilization and irrigation 

Ing. Dr. Magali Garcia Cardenas
FACULTY OF AGRICULTURE-UMSA-LA PAZ

WHY THE PROJECT SUMAMAD IN BOLIVIA AND FOR 
QUINOA? 

• Because quinoa is an underutilized crop not well understood and 
rapidly growing in popularity and even considered a great option to 
fight world hunger thanks to its special protein contents. 

• Because it grows under very marginal superficial soils with reduced 
rainfall (less than 300 mm) with high radiation rates (around 4000 
m.a.s.l.) where no other crop could produce. 

• Because it could be the only cropping option for farmers in the area.  
• Because the cropping sustainability is being highly threatened and it is 

necessary to provide the decision makers with adequate guidelines on 
cropping alternatives, previously almost not studied. 

• Because quinoa sacrifices yields to rusticity and therefore yields are 
always marginal. Under the present soil water management yields will 
never be increased. 
 

SUMAMAD PROGRAM ESTABLISHMENT  
IN BOLIVIA (Problem addressed) 

SUMAMAD PROGRAM ESTABLISHMENT  
IN BOLIVIA: WHAT WE DID? 

• We studied the soil-water climate relationships and elaborated a deficit 
irrigation suitability map based on the calibration of the AQUACROP model 
and climatically described the Altiplano to define precisely its climatic 
limitations. 
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SUMAMAD PROGRAM ESTABLISHMENT  
IN BOLIVIA: WHAT WE DID? 

• We worked on the fertility (mainly Nitrogen) requirements of the crop 
(around 16 Kg N/Kg of grain), and determined that only (deficit) irrigation or 
only fertilization will not suffice for at least an average yield. 

• We also determined for altiplano soils that at least 15 Tn/ha but not more 
than 20 Tn/ha of manure should be applied. 

• Alternatives for manure were identified because its availability is reducing 
rapidly, looking now for composting of urban residues. 
 
 

SUMAMAD PROGRAM 
IN BOLIVIA: WHAT WE DID? 

We determined in field and laboratory the rate and mineralization and got to the
conclusion that an early manure application will strongly improve Nitrogen uptake

and efficiency and not as it is done at present when the application occurs just befo
sowing

SUMAMAD PROGRAM ESTABLISHMENT  
IN BOLIVIA: WHAT WE DID? 

• We also determined a calendar for fertilization and (deficit) irrigation for 
both being combined as the best timing and quantity for highest water and 
nutrient use efficiency. 
 
 

SUMAMAD PROGRAM ESTABLISHMENT  
IN BOLIVIA  

We also evaluated the posible impact of climate change on quinoa
production especially under the guidelines for water and fertilization that
we advise.
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Frost risk:

Frost risk reduces but does not disappear and
this is specially true for the South where the
frost risk does not change strongly.

STATION 
Type of 

year 
HISTORIC 2050 HISTORIC 2050 

O-D O-D E-M E-M 

PATACAMAYA 
Dry 21,4 32,1 23,8 21,4 

Normal 48,2 44,6 45,2 51,2 
Wet 30,4 23,2 31,0 27,4 

RIO MULATOS 
Dry 14,3 21,4 25,0 29,1 

Normal 60,7 35,7 50,0 51,7 
Wet 25,0 42,9 25,0 19,2 
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SUMAMAD PROGRAM ESTABLISHMENT  
IN BOLIVIA  

We organized several National workshops being the most important the last
one, which had more than 300 participants form Ministries, Producers, and 
Scientists who discussed all potentials and problems and limitations for quinoa
sutainability.

IMPACTS 

•Both, producers and government started to consider the possibility and at the
end the need for adding enough production inputs for quinoa in order to get
sustainability in the systems, especially regarding fertilization and irrigation
constraints.

•There is the awareness that although quinoa is very rustic, yields are
extremely marginal and have a high risk for desertification if this is not well
managed especially now when the production pressure is very high.

•Climate change impacts might imposse new challenges that could be faced
applying a small quantity of water and manure.

SUMAMAD PROGRAM 
IN BOLIVIA 

 
 

THANKS FOR YOUR ATTENTION 
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SUMAMAD-2; Burkina Faso, 
17 and 19 June 2013, Gent, Belgique 

SUMAMAD project activities in the 
Mare aux Hippopotames Biosphere 

Reserve in Burkina Faso
Authors: PODA J.N.* , BELEM M*, DIBLONI O*.

Adresse : *MAB/CNRST B.P.7047 Ouagadougou Burkina Faso

Introduction: Burkina Faso, sahelian 
and landlocked country

• Gross Domestic 
Product (GDP) US$ 240 
per capita (1997),

• 45% of the general 
poverty incidence.

• The economy is based 
on agriculture and 
breeding. 

Introduction:Deterioration of natural 
resources an biodiversity

• The temporal and  
irregularity of rains, 

• The increase in 
erosion factors (strong 
winds, inundations, increase of 
temperature),

• The expansion of 
vectorial-
transmitted tropical 
diseases

How to conciliate 
the conservation 
of the 
ecosystems and  
resources with 
their sustainable 
use ?

Introduction: diversification of incomes 
and the additional resources

• Control of poverty, 
as a survival 
alternative, depend 
on the 
diversification of the 
incomes and the 
additional resources 
from the vegetation 
and the wildlife.
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Opportunity of SUMAMAD Projet

• The experience of 
the biosphere 
reserve concept,  

• Site of sustainable 
development and 
observation of the 
climate change and 
durability indicators 
with SUMAMAD 
Projet

On-going activities of the SUMAMAD project

• The on-going actions in the area was 
strongly promoted with need for 
consultation and solidarity with 
populations.

• The synergy with SUMAMAD Project 
actors and their activities: Researchers, 
agriculture workers, livestock, 
environment, education and NGOs field 
workers, MAB Committee 

Improved dryland agriculture 

• The endogenous 
experiments were 
documented, expl: 

• economy of water 
and its optimization 
for the plant (dry 
season crops),  

• adoption of 
agricultural 
innovations (short 
cycle, crops diversification). 

Rehabilitation of degraded areas

• The fight against 
erosion and the 
protection of soils 
(case of protecting valves with 

stone, plants or both), 
• the adaptation of 

farming methods 
(agroforestry, organic 
manure), 
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Resumption of the ecological 
orchard initiative

- The ecological 
orchards made of 
fruit trees  are 
agroforestry 
activities 
demonstration sites. 
The success 
explains the 
reproductibility in 
the villages. 

-

Ecological orchard initiative

• This helped to 
reduce the impact 
of cotton crops 
using fertilizers 
and pesticides 
with adverse 
impacts on 
biodiversity and 
ecosystems

Impact of agricultural pesticides 

• SUMAMAD project focused on insects 
diversity in connection to the spreading 
of pesticides by farmers, mainly cotton 
producers. 

• This concept of effective pollinating 
has strong consequences on the 
reproduction of flowering plants 
including food crops, food and 
medicinal plants.

Alternative income-generating activities

• To alleviate poverty, 
depend on the 
diversification of the 
incomes resources 
as a survival 
alternative (non wood 
forest products (NWFP): 
fishing, apiculture, and 
tourism)
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Demonstration and training 

• The plantations of food and medicinal 
plants, useful local species (Mango tree, 
Acajou, Néré, Tamarinier, Baobab, Karité, etc.). 

• These plantations not only allow to 
make up the deficit in micronutrients 
and medicinal plants, but also increase 
the opportunities of income generating 
activities.  

Collaboration with the ongoing studies 

• To consider (i) the 
aspect of flora and 
fauna biodiversity, 
(ii) the impact of 
high agricultural 
pressure (cotton ) 
on the other 
resources may 
create a situation of 
resource/population 
imbalance.

Scenarios for future : Environmental 
education with SUMAMAD Project

• To formalize a 
partnership with 
primary schools 
from bordering 
villages. 

• These activities 
have a strong 
sensitizing impact 
with plays, ballets, 
sketches.

Scenarios for future: Inter-
village association (AGEREF)

• AGEREF a local 
socio-professional 
organisation which 
includes farmers, 
breeders, fishers, 
hunters, women, 
mutual aid 
associations…) is 
recognized by the 
administration.
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Scenarios for future: Inter-
village association (AGEREF)

• The find a solution 
to the problem of 
lack of exchange 
with the other 
institutions and 
which acts as an 
interface for 
conducting the 
SUMAMAD activities

(Carried out in partnership with the 
scientific and technical, 
training) 

Impacts of national seminars

• (i) to include the SUMAMAD Project in 
the annual activities planning in the BR

• (ii) to co-fund the planned activities 
with projects and programmes in the 
area,

• (iii) to test participative and co-
construction approach with AGEREF 
helping carry out activities (local viable know-
how, experimental sites and local initiatives)

Impacts of national seminars
• (iv) to plan the activities 

in connection with 
poverty alleviation, soil 
restoration, 
agroforestry, better 
cattle breeding system,  

• (v) to do convergence 
co-fund the planned 
activities

CONCLUSIONS
The learnt lessons as follows

• The appropriation of SUMAMAD project 
was translated into 

• (i) adoption of the activities planning, 
• (ii) synergy of on-going projects and 

programmes in the zone for the 
cofinancings of some activities;

• (iii)The co-construction approach 
should take more into consideration 
the land use practices
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CONCLUSIONS
The learnt lessons are as follows

• (iv) the experimental sites for 
demonstrations from local initiatives,

• (v)The implementation consensus 
activities connecting with poverty 
alleviation with AGEREF,

• (vi)The environmental education as   
the basis of the sustainability for the 
undertaken actions; 

CONCLUSIONS
The learnt lessons are as follows

• (vii)The development aspect of the data 
with MAB Committee website, 

• (viii) The Museum of the BR
• (ix) the visits to other sites, 
• (ix) The dissemination of the research 

results partake of the visibility of 
actions and interface with decision 
makers, technical partners and other 
programmes and projects. 

CONCLUSIONS
Difficulties and constraints

• Difficult and constraints are:
• 1-Multiplicity and diversity of the needs 

expressed by bordering populations; 
• 2-Contradictory approaches (case of 

high cotton productivity) and our 
approaches of sustainable;

• 4-The high request for internship and 
training Technicians, Students, ) with limited 
resources. 

CONCLUSIONS
Suggested solutions 

• MAB committee and the SUMAMAD 
project are used as interface with the 
projects and programs ongoing in the 
areas. 

• SUMAMAD empower local players, 
especially the technicians of 
engineering departments from the 
studies sites, etc

• Responsibility of (population organization) AGEREF. 
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Final International Workshop Sustainable Management of  Marginal Drylands 
16-19 June 2013, Ghent, Belgium

Chicken farming in grassland increased 
environmental sustainability and economic 
efficiency: main findings from a ten-year 
demonstration SUMAMAD project in China

Jiang Gaoming, PhD
Professor of Institute of Botany
Chinese Academy of Science

1 Introduction and objectives

1.1 Main ecological problems

1) Sandstorm ranks among the most serious environmental 
calamity, posing threats to both husbandry and social 
sustainability;

2) Government-allocated funding for the restoration of degraded 
grassland (tree planting, fencing grassland, or rearing dairy 
milk cows) has been tested to be short-lived and ineffective 

3) In the SUMAMAD project, we utilize natural grasslands for 
chicken farming instead of the traditional cows and sheep.

.

� Sandland is easily degraded however also easily restored through natural 
process (Normile et al. 2007

2001

2005

2007
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1.2 Objective of the project

1) A demonstration project has been established to show the local people how 
our proposed solution can generate higher incomes, while having little 
damaging to their lands; 

2) The objective of the project was designed to test whether chicken farming 
in grassland can mitigate degradation and yield more profit than traditional 
sheep raising

3) It illustrates the feasibility and advantages of chicken farming in grasslands, 
offering a new perspective for maintaining future grassland sustainability.

.

2 Materials and methods 

Figure 1:  Sketch of Zhenglan Banner, with a point view on the location of Bayinhushu Gacha 
(Village) where the SUMAMAD Hunshandake Sandland project is located. 

Material and Methods

� The SUMAMAD team coordinated and helped Bayinhushu 
Gacha (the project village) to establish a Company to produce 
and market the grassland chicken

� Farmers have been trained in carrying out the new income 
generation activities

� Eleven household farmers participated, and 22,000 chickens 
were rented, with chicken houses being built in the grassland
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      Organic food productions in the project area
� Alternative income-generating activities such as forages, 

chicken farming and ecotourism
� Development and certification of organic foods (chicken and 

milk) in Hunshandake Sandland
� Use the liquid and solid wastes from the biogas plants to 

fertilizer the green house, solving the vegetables shortage 
problem

� Plant community, soil features, and underground water 
movement were compared under different land use patterns

3 Result and Discussion

3.1  Environmental sustainability

1) Free-range chicken in grassland significantly reduced above
ground biomass (in dry weight) by 32% without statistical
difference between different supplementation treatments.

2) The above ground biomass in chicken grazed plots was 3.1
times that in sheep grazed plots

3) It is possible that under the stocking rate of this experiment,
chicken grazed less than sheep.

4) The allocation of biomass (root: shoot ratio) was also
significantly changed by sheep grazing, while chicken grazed
plots showed no significant difference from the control
group.
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Figure 2  Effects of grazing treatment on the importance value index 
of species belonging to four plant families: Asteraceae, 
Chenopodiaceae, Poaceae and Brassicaceae. Values are mean � SE 
(n=4). Abbreviations for treatments are defined in Figure 1. Columns 

with different letters indicate significant differences at P < 0.05.
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Figure 3. Effects of grazing treatment on aboveground 
and belowground plant biomass (A) and root: shoot ratio 
(R : S) (B). Values are mean � SE (n=4). Abbreviations 
T1: chickens fed with corn, T2: chickens fed with both 
corn and insects, T3: traditional sheep grazing, CK: the 
control without grazing. Columns with different letters 
indicate significant differences at P < 0.05.
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Figure 5. Effects of grazing treatment on soil water content (0-20cm)(A) and soil bulk density (B). Values are
mean � SE (n=4). Abbreviations T1: chickens fed with corn, T2: chickens fed with both corn and insects, T3:

traditional sheep grazing, CK: the control without grazing. Columns with different letters indicate significant
differences at P < 0.05.
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3.2  Economical beneficence 

1) The new land-use patterns of chicken farming, baby cattle
breeding and organic tofu production have tested successful
in the demonstration households of Bayinhushu Gacha
(village), Zhenglan Banner (County)

2) One family earned some 50 000 CHY in selling free-range
chicken, and 30 000 CHY in selling organic eggs, and
another 30 000CHY in selling the harvested hays

3) The economic income of local herdsmen has been raised
about six times compared with the traditional practice of
raising sheep;

4) In the last year of the SUMAMAD project, farmers from 10
household have raised 28000 free range chickens per year.
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3.2 Impact to police makers

� The SUMAMAD project yielded great impacts both home and abroad, China 
Daily, Daizhong Daily, Xinhua News Agency made several reports

� The State Council decides to continually support another 87.9 billion CYN 
in controlling the wind-dust resource upper Beijing-Tianjin regions (2013-
2023).  Some 30 billion will be spent for natural restoration of the degraded 
ecosystem. 10 years ago, before our project, there was nearly no funding for 
natural restoration

� Xilingol League, has bought and distributed 400 thousands chickens to its 10
Banners or Counties to control grasshoppers

6 Conclusions

6 Conclusion remarks-1

�Our hypothesis has been tested successful by a ten year
SUMAMAD project that utilizing natural grasslands as both
habitat and feed resources for free range chicken.

�Replacing the traditional husbandry system with chicken
farming would increase environmental sustainability and raise
income of the local family.

�Aboveground biomass elevated from 25 g m-2 for grazing sheep
to 84 g m-2 for chicken farming.

�In contrast to the fenced grassland, chicken farming did not
significantly decrease aboveground biomass, but increase the
root biomass by 60%.
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6 Conclusion remarks-2

�Compared with traditional sheep grazing, chicken farming
significantly improved soil surface water content (0-10 cm),
from 5% to 15%. Chicken farming did not affect the soil bulk
density in the 0-10 cm.

�Grasslands provided a high quality organic poultry product
which could be marketed in big cities.

�In terms of economic efficiency, chicken farming yielded a six-
time greater return than that of traditional sheep grazing, as both
chicken and hay could be sold.

�Chicken farming is an innovative alternative strategy in
increasing environmental sustainability and economic income.

Thank you !
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SUMAMAD
"Omayed Biosphere Reserve and its Hinterland"

SUMAMAD
Sustainable Management of  Marginal Drylands 

"Omayed Biosphere Reserve
And Its Hinterland"

by

Boshra Salem

SUMAMAD
"Omayed Biosphere Reserve and its Hinterland"

• Based on the results of several project
• Major ecosystem transformations
• Importance of the western coastal desert
• Contribution to the national economy

SUMAMAD
"Omayed Biosphere Reserve and its Hinterland"

Geodatabases:
Satellite image analysis
Vulnerable ecosystems
Detection of transformed ecosystems 

Changes in land cover /use:
climate change due to 
Population growth,
climate change, urbanization, intensive irrigated 
agricultural practices

direct influence on the social and 
biophysical vulnerability of traditional and 
indigenous communities

Ecosystem degradation and fragmentation
Decline in ecosystem services

SUMAMAD
"Omayed Biosphere Reserve and its Hinterland"

SUMAMAD 2009-2013
Best Practices

1. Local participation and awareness
a) Participatory Geodatabase
b) Income generating activities (men and Women)
c) Working with a local NGO for community development
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SUMAMAD
"Omayed Biosphere Reserve and its Hinterland"

Local participation and 
awareness

SUMAMAD
"Omayed Biosphere Reserve and its Hinterland"

Local Community

SUMAMAD
"Omayed Biosphere Reserve and its Hinterland"

Members of the Local  NGO 
and the manager of OBR

Local Community Workshop

SUMAMAD
"Omayed Biosphere Reserve and its Hinterland"

Participatory GIS
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SUMAMAD
"Omayed Biosphere Reserve and its Hinterland"

a) Geo Database and Assessments of Transformed Habitats
b) valuation assessments
c) Climate change Impacts
d) management scenarios of OBR
e) Moghra –a potential BR

2. Land use/ cover Monitoring and  
Management options

SUMAMAD
"Omayed Biosphere Reserve and its Hinterland"

SUMAMAD
"Omayed Biosphere Reserve and its Hinterland"

• North Coastal 
Sector: for the sea 
shore to Khashim El 
Eish Ridge with  5 
core areas, with 3 
alternative areas 
(7km2) 

Area: 300km2
• Southern Sector: 

From Khashim El 
Eish to the southern 
area of the 
Biosphere reserve

Area: 400 km2

 

SUMAMAD
"Omayed Biosphere Reserve and its Hinterland"

Assessments of Transformed 
Habitats  
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SUMAMAD
"Omayed Biosphere Reserve and its Hinterland"

• Satellite Image Analysis:
Input Data:
SPOT Maps 2011
Spot5 10m  image dated Jun2009
Landsat 30m image dated 2001
Landsat 30m image dated Nov1984

SUMAMAD
"Omayed Biosphere Reserve and its Hinterland"

2011

SUMAMAD
"Omayed Biosphere Reserve and its Hinterland"

1984

2001

2009

2011

SUMAMAD
"Omayed Biosphere Reserve and its Hinterland"

24 years 
difference !!

2011

1984
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SUMAMAD
"Omayed Biosphere Reserve and its Hinterland"
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"Omayed Biosphere Reserve and its Hinterland"
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SUMAMAD
"Omayed Biosphere Reserve and its Hinterland"

Ecosystem services in the transformed habitats
Provisional 
services 

1. Food and Fiber e.g. cereal and legumes, rangelands 

1. Fuel wood e.g. shrubs and sub-shrubs 
1. Biochemical e.g. medicinal plants  
1. Freshwater  Ground water 

Regulating 
services 

1. Water regulation e.g.  determines allocation of rainfall, 
soil moisture, location of roman cisterns 

1. Climate regulation e.g. surface reflectance , carbon 
sequestration, evapotranspiration 

1. Nutrient cycling e.g. soil development and primary 
production 

Cultural services Cultural diversity Creation of unique  inspired cultural 
ecosystems . e.g. nomadic culture, 
heritage values, traditional knowledge 

Spiritual services Recreation and tourism   Summer resorts 
Protected areas 
Desert safari 

SUMAMAD
"Omayed Biosphere Reserve and its Hinterland"

3. Water conservation

a) Monitoring water resources
b) Solar desalination for provision of drinking water
c) Rehabilitation of water cisterns
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SUMAMAD
"Omayed Biosphere Reserve and its Hinterland"

Water 
Resources

Type  Usage

Roman cistern Storage then 
Direct use

Deep water wells 
(1000-3000 ppm)

Direct use

Shallow water wells 
( 8000-30,000ppm)

Needs 
desalination

Nile water form the 
new extension  of 
Hamman Canal

Direct use

Water form the  
Agricultural  Drainage    

Direct use

Transferred water by 
trucks

Storage then 
Direct use

SUMAMAD
"Omayed Biosphere Reserve and its Hinterland"

Type Usage

Karm system 
(water 
Catchement)

Direct use

Inland water 
bodies

MOghra

SUMAMAD
"Omayed Biosphere Reserve and its Hinterland"

Solar desalination unit  

SUMAMAD
"Omayed Biosphere Reserve and its Hinterland"

Solar desalination unit version1 (reminder)

Insulation Material

Fleece

Wick

Glass Cover

Condensation
Channel

Solar Power

Feed Channel

Waste Water
Channel

Any raw water 100%

50% distilled
water

50% rest
raw water

Evaporation

Condensation

Design Implementation
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Solar desalination unit version2:design

SUMAMAD
"Omayed Biosphere Reserve and its Hinterland"

Specs:

- Production: 650ml from 1 lit in 10 mins after fine tuning expected to 
be 800ml

approx. 4lit/hr in autumn/spring 

Equiv. 20-22 lit/day winter
32 - 34 lit/day summer

Improvement over previous version

V2 area is equal to 1.2 V1 units
Winter improvement 21/(12*1.2) = 145%
Summer improvement 33/(18*1.2) = 152%

Average Improvement = 148.5%

Solar desalination unit version2:design

SUMAMAD
"Omayed Biosphere Reserve and its Hinterland"

Existing Inhabitants Traditional Knowledge
for Managing Water Resources

Surface runoff water is collected by two main methods:
•  Roman cisterns. 

Direction of water flow
Direction of water flow

Direction of water flow

SUMAMAD
"Omayed Biosphere Reserve and its Hinterland"

4. Conservation of soil and 
vegetation

a) Propagation of endangered species  in the Conservation garden of 
the OBR

b) To Enhance the Productivity of Annual Crops Grown in the Desert in 
Degraded Soil
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Propagation of endangered 
species  in the Conservation 

garden of the OBR

Joined activity with the  Egyptian Academy 
of science- Ministry of scientific Research 

and development.

SUMAMAD
"Omayed Biosphere Reserve and its Hinterland"

• Herbarium
• Germination and transplantation
• Seed Bank

SUMAMAD
"Omayed Biosphere Reserve and its Hinterland"

Herbarium

SUMAMAD
"Omayed Biosphere Reserve and its Hinterland"

Propagation and 
Transplantation
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Seed Bank

SUMAMAD
"Omayed Biosphere Reserve and its Hinterland"

Published papers

SUMAMAD
"Omayed Biosphere Reserve and its Hinterland"

• Paper (1)  ESD as a Means to Strengthen the Sustainable 
Management of Marginal Drylands in Egypt. Published in the 
International Journal of education for sustainable development.

• Joined work with a TEMPUS project  “Education Outside The 
Campus)”for producing an educational school kits on 
Biodiversity, water. Energy and Agriculture. 

• The Journal of Education for Sustainable Development (JESD) is a 
forum for academics and practitioners to share and critique innovations 
in thinking and practice in the emerging field of Education for 
Sustainable Development (ESD). A peer-reviewed international journal, 
JESD aims at global readership and is published twice a year. The 
journal seeks articles from the fields of environmental education, which 
pioneered much of the work in ESD, as well as from economics 
education, social sciences and the humanities.

SUMAMAD
"Omayed Biosphere Reserve and its Hinterland"

ESD as a Means to Strengthen the Sustainable Management of 
Marginal Drylands in Egypt

Boshra B. Salem
Department of Environmental Sciences - Faculty of Science

University of Alexandria - Egypt
Abstract

The objective of this article is to present results of and lessons learnt from implementing 
Education for Sustainable Development (ESD) in marginal drylands, based on 
experiences from the TEMPUS IV project Education for Sustainable Development 
beyond the Campus (EDUCAMP) in Egypt and the multinational project Sustainable 
Development of Marginal Drylands (SUMAMAD). The article tracks the development 
of innovative education resource kits to complement the Egyptian school curriculum. 
The ESD education kits aim to enhance the quality of education and to introduce 
more innovative and participatory teaching and learning practices within the 
education system.  
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• Paper  (2) Assessing Suitability Practices in 
Marginal drylands  using the Compass Tool. 
Case Study: Western Coastal Desert of 
Egypt. 

• This paper is under preparation using the ISIS Academy 
tools . Details of the paper content the the ISIS tools will 
be provided in the workshop. Such tools will be used to 
evaluate the sustainability practices carried out in 
SUMAMAD activities in uts two phases. 

•

Published papers

SUMAMAD
"Omayed Biosphere Reserve and its Hinterland"

Impacts of SUMAMAD
At the Academic level:
• Involvement in a multidisciplnary work

• Capacity building (training courses, M.sc  and Ph.D degrees)

• Sharing of cross fertilization of information (University of Alexandria, Mubarak city, MAB 
national Committee)

• Provision of a hybrid spatial information system as a product of PGIS

At the local government level
• Influence  and support the local government to and enabling women in local community to 

have their legal rights  (ID cards).

• Involving the local government with health issues particularly children health due to bad 
water quality.

AT the national level
• Providing a detailed study on Moghra Oasis which is planned to be declared as a protected 

area

• Demonstrating a successful working example on water desalination which led to 
manufacturing on the national level by one of the presidential advanced factories

SUMAMAD
"Omayed Biosphere Reserve and its Hinterland"

At the local community level:
• Capacity building

• Provision of fresh healthy drinking water

• Income generating activities

• Provision of drought tolerant species

SUMAMAD
"Omayed Biosphere Reserve and its Hinterland"

Future work
A   sustainable land management (SLM) Plan  

to ensure the availability of water resource 
required. This would include among others:

• Water harvesting
• Use of drought tolerant crops
• Water deficit irrigation techniques
• Use of soil conditional in sandy soils
• Improving crop architecture
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Bridging  the  Gulf Between Knowledge and 
Action: SUMAMAD Approach in India

N

Arid Western 
Rajasthan

� In the Indian Thar Desert
(19.08 m ha) major
constraints are inhospitable
climate and marginal
holdings.
� A great deal of knowledge
exists in this region for
improving land productivity
from economic and
environmental
considerations.
� In SUMAMAD project in
order to bridge the gap
between knowledge and
action specific impact
oriented livelihood
programmes were executed.

Target Villages:
• Bhramsar, Jaisalmer    
• Bujawar, Jodhpur
• Rohilla Kallan, Jodhpur

� Identification of alternative 
income generation strategies, in
the region/sub regions. 

�Ensuring individual farmer/ 
community participation.

� Measurement and 
documentation of outputs.

Major Issues Village 
Economy

Household 
Economy

Existing 
Farming 
Systems

Income Generating 
Activities

SUMAMAD Approach of direct income 
generation activities 

Alternative Income generating 
Technologies executed

� Gum Arabic Production

�Farmers’ Nurseries 

�Composting

�Improved Farming

� Promoting Solar Energy Devices

� Livestock Centric Improvements 
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Gum Tapping Technique
Bore in the trunk 

Manually/ Drill machine

Injecting gum
inducer 

Patch work

Gum tears from
tree

After 10-15 
Days

Target households = 50
Additional income = INR 1400/ 
household

Participatory field nurseries 
Adds hope for greening and sustainable livelihood

Nursery area identification Lay out Polybag filling

Seed sowing Over view of nurseries  

N iidd tififii ttii PPPPPPPPoPoPolllllllllllllyllllllylyllybbbbbbbbbbbbbbbbbbbaabababaggggg fiifffifiifififffiififfifififfififilllllllllllllllllllllllllllllllllllllllllllllllliiiiiiiinii g

10000 seedlings of Prosopis sp., Cordia sp., Ziziphus Sp., Emblica sp., Pongamia
Sp., Azadirachta indica, Eugenia sp., etc are propagated by two farmer in village
Bujawar, which provided  net additional income Rs. 15,000 to each.

yy

Step 1: Compost pit of 15x5x3’  Step 2: Filling the pit with farm waste

Step 4: Ready to use compostStep 3: Mixing dung and moistening 

Composting  Activities using Farm Waste in Village 
Bhujawar & Rohilla Kalan

� Demonstration of composting process resulted in 200 %  increase in compost pits.
� Some farmers having  tube wells started organic farming.
� Women folk rapidly adopted  technique of waste utilize in form of compost.

Adoption of improved farming techniques: yield increment 
through HYV & RDF in target villages 

Crop Yield
(t/ha)

Iincrease in net return over 
farmers’ practice (%)

Wheat (Raj 4037) 4.30 17.26
Mustard (Pusa Jai Kisan) 2.05 29.40
Cumin (GC 4) 0.87 18.18

� Improved farming technologies demonstrated in SUMAMAD villages resulted
in appreciable increase in crop, vegetable and fodder production, thus have fair
chances of large scale replication in coming years.
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Other important action programme in 
SUMAMAD village Bhujawar & Rohilla Kallan

�Promotion of renewable
energy devises: Two house
holds (one each) at Bhujawar and
Rohilla Kallan) two houses were
provided solar cooker which resulted
in saving of about 1.0 ton fuel wood
per house hold/year. Three animal
feed cookers (Bhujawar-1 and Rohilla
Kallan-2) were installed. A solar wax
melter with a capacity of 10 kg wax
melting/ day was installed in
Bhujawar village for making candles,
a small scale enterprise emerged.

Other important action programme in 
SUMAMAD village Bhujawar & Rohilla Kallan

Use of supplemental

multi-nutrient feed

blocks/ mixture: 38 house

holds were provided these blocks  

for cows and buffaloes & 28 house

holds for goats as multi- nutrient

mineral mixture. Buffaloes and

cows recorded 10-15% increase in

milk yield, while the same for goats

was 23%.

Summing up of Experiences

�The technologies generated at research institutes (CAZRI based
techniques like Gum Arabic Production, Nursery Raising,
Composting through Farm wastes, Improved Feeding Systems,
Package of Practices for Improved Crop Productivity, Use of Solar
Appliances in meeting Domestic Energy Requirements) deliver
direct benefits to farmers through income generation.

�Involving local communities in planning and implementation in
participatory mode coupled with capacity building ensures
sustainability and continuity.

�The future efforts should be based on participation of the whole
set of actors, materials, activities and institutions ecological
benefits.

CAZRI Team:
Dr MM Roy
Dr JP Singh
Dr JC Tewari
Dr Raj Singh
Dr AK Patel
Dr Mahesh Kumar
Dr P Santra
Dr RK Goyal
Dr NM Nahar
Dr P Rathakrishnan
Dr P Raja
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Eleventh International Project Workshop

Sustainable Management of Marginal Drylands
(SUMAMAD-Phase 2, 2009-2013)

Ghent (Belgium)

19 June 2013

I.R.Iran case

1 

(AQUATOPIA)
Aquifer management-based

utopia

 

2 

Main activities
� Quantification of groundwater recharge 
� Monitoring biomass improvement 
� Producing organic honey 
� Introducing Jojoba plants 
� Sand stabilization by Sowbug’s bio-products 
� Local communities empowerment 
� Introducing income generating alternatives 
� Barley spate irrigation 
� National workshops 

 
 3 4 

Quantification of groundwater recharge
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Monitoring biomass improvement

5 

Introducing Jojoba plants

6 

7 

Local communities empowerment Sand stabilization by Sowbug’s bio-products

� Octacosanol

� Ursolic acid

8 
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Barley spate irrigation

�  
 

9 

National workshops

10 

 

UNESCO- MAB, 
Flemish Government of Belgium

    UNU- INWEH, 
ICARDA, 
for establishment, scientific supports and funding of the SUMAMAD

I.R.Iranian Government for its’ supports

Local communities for their participation

Our colleagues in the FRCNAR & REaSSURED for their great 
contributions 

Acknowledgment
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Thank you 
12 
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Sustainable Management of Marginal Dry 
lands  

Dana MB Reserve 

The Royal Society for the 
conservation of nature 

RSCN - Jordan 

Development of Community-based grazing 
management Plan at Al-Barrah area 

Throguh SUMAMAD we worked for the sustainable 
management of grazing resources in Dana Bioshere 
reserve: 

1. Collection, compilation and analysis of available 
information. 

2. Baseline study of the targeted pastoral communities and 
the biophysical aspects of Al Barrah. 

3. Development of community-based grazing 
management. 

4. Development of a Socio-Economic projects. 

1. Characterization and the organization of Stockowners 
Grazing at Dana Biosphere Reserve 
 Meeting community 
conducted deferent meetings with the key players of the targeted 
community in Al Qadesyyeh village to agree on the needs and the 
management scenario. 

Sign memorandum of understanding with local 
community Cooperative for the co-management 

2. Development of scenarios for grazing management with full consultation
with the local community. 

1. Rest rotational grazing between Khragah and Alguenis (good rainy years). 
2. Expansion of grazing area Down to the lower areas (Wadi Dana). 
3. Reduced grazing pressure (Grazing share). 
4. Maintain the current status and usage. 
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3. Regulating and managing grazing in DBR through 
preparation an integrated rangeland and livestock 
management plan based on the traditional knowledge. 

3. Application of water-harvesting techniques in Al-Barrah 
area :- 

Rapid assessment of 
the natural watering 
points to be 
renovated. 

111 

Renovation 
process 

Water 
harvesting 

5. capacity-building of Dana Biosphere Reserve staff 
and the local communities. 

Socio economic development
Organic Olive 
soap workshop:-

Capacity building 
of the local women 
on the production
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•This helped the community to market the extra olive oil.
•To create continues source of income for the local women.
•Create an iconic product for the area.
•Improve the living condition of the local families.

Future priority:-
•Restoration and rehabilitation of the degraded area by
planting grazing plants.
•The continues development of the socio economic
initiatives and projects for the local community.
•Replicate the model in another poor and remote areas.
•And to develop the Eco-Tourism products in the area.

Thank you 

Thank you all 
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Eleventh International Project Workshop 
Sustainable Management of Marginal Drylands (SUMAMAD) – Phase -2

Management Practices 
for Rehabilitation of 

Degraded Rangelands,  
Lal Sohanra Biosphere 

Reserve, Pakistan
 

By 
 

Zamir Ahmed Soomro  
Regional Director 

Regional Office, PCRWR
LAHORE – PAKISTAN

  
Ghent (Belgium)
19 June, 2013.

DESERT LANDS IN PAKISTAN 
 

� Area under Deserts     =  11.0 Mha out of 79.6 Mha
� Average Rainfall          = 100 - 250 mm

� Water Sources:
1. Rainwater Harvesting in natural depressions and man made ponds
2. Ground water (mostly saline, unfit for drinking purpose. 

Traditionally exploited through dug wells, but in recent years some 
tube wells have also been installed

Major Deserts 

  

Deserts Extent (mh) Population (million)
Human Livestock

Cholistan 2.6 0.15 2.0
Thar 4.3 1.00 4.0
Thal 2.3 3.00 3.0
Chagi Kharan 1.8 0.50 1.7
Total 11.0 4.65 10.7

CHOLISTAN DESERT
 

Major Issues
• Water scarcity
• Poor rangelands
• Hyper climate
• Lack of basic facilities (health, communication, education and 

electricity etc.
 

4 

 
 
 

RAINWATER HARVESTING IN CHOLISTAN

Average harvesting Potential: 350 M. m3

Available Harvesting Capacity 4 M. m3

Annual Requirement : 10 M.m3
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Ponds Constructed by PCRWR

Activities Under SUMAMAD Project
 

   Restoration and rehabilitation of degraded rangelands
The rangelands could not potentialize biomass due to low intensity of rainfall.

Without supplement of irrigation, the goal for rangeland development could
not be achieved.

Facilities at Site
a. Rainwater harvesting facility: During the year 2012, about 64,000 m3 of    

rainwater was harvested in the vicinity of study site.
b. Groundwater: The groundwater quality in most of the parts of Cholistan

is poor. However, the water quality in the abundant bed of the old
Hakra River is within safe limits; the selected site lies in the vicinity of
old river bed. PCRWR has installed a tube well at the site.

Activities
• Control grazing system
• Irrigation supplement and reseeding of grasses
• Replacing livestock with free range Chicken

Site Selected:  
 Hydewali near Lal Sohanra Biosphere Reserve 

Activities of  SUMAMAD Project (Reseeding)
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Activities of  SUMAMAD Project (Irrigation) Rainfall and Irrigation (mm) Supplement 
S
#

Source Year Months Total
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 Rainfall 
    

2010 - - - - - 6 41 60 10 - - - 117
2011 - 9 4 - - - 15 89 28 - - - 145
2012 - - - - - - - 30 67 - - - 97

2 Irrigation
2010 30 30 - - - - - - 30 30 - 120
2011 - 30 30 - - - - - - 30 30 - 120
2012 - 30 30 - - - - - - 30 30 - 120

Canopy cover of the Vegetation and Biomass Production

Location
Vegetation Cover (percentage)

Feb, 
2009

Oct 
2009

March
2010

Oct 
2010

March 
2011

Oct, 
2011

Mar 
2012

Oct 
2012

Site 1(controlled grazing) 18 31 35 58 41 62 56 66
Site 2(controlled grazing) 19 28 33 52 39 59 55 60
Site 3 (un-controlled 
grazing) 16 12 14 21 15 19

16 20

Site 
No. 

Biomass (kg/hectare)  

Palatable Brows able Unpalatable Total

Year 2010 2011 2012 2010 2011 2012 2010 2011 2012 2010 2011 2012

1 7275 7675 7380 7061 8099 8725 1348 945 1070 15684 16719 17175

2 5055 7006 7510 10392 9032 9675 1600 1340 1280 17047 17378 18465

3 960 1015 990 8447 7995 8015 569 975 848 9976 9985 9853

Rangeland Development 
Rangeland under control grazing system
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Free Range Chicken.
No of birds Species Average Weight (gms) Overall Survival  

Male Female Chicks 
(04 weeks) 

Mature  
(24 weeks) 

57 343 Fayaumi 335 1741  
89 % Black Australorp 357 1748 

Naked-Necked,  346 1712 

Rhode-Island-Red 389 1740 

Introduction of dryland crops:
• Under the activities of SUMAMAD project, the experiment was

conducted to grow fodder crops at study site.
•     The cluster bean (Guar) and Millet (Bajra) crops were grown .
•     Irrigation supplement of 75 mm was applied through sprinkler

system in addition to 132 mm of rainfall occurred during crop
season.

•     Average yields of mixed fodder from both the crops obtained
was 19.03 ton/ha).

Promotion of Livelihood for Local People. Conclusions:
• With the SUMAMAD activities, the rangelands carrying capacity have

been increased by more than 700 percent.

• Yield of fodder crops (Millet and Guara) obtained was 19.03 tons/ha.
Water productivity with application of irrigation with rain gun on
fodder crops was obtained 12.77 kg/m3 of green fodder.

• Use of sprinkler irrigation system (rain gun) should be encouraged
in desert area for fodder crops to increase the livestock production
to meet the milk and meat requirement of the country

• People have been courage to prepare maximum handicrafts, they
will get their proper value in SUMAMAD Exhibitions

• Free range Chickens is best alternative of livestock with least
adverse effect on rangelands
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Summary of obtained results 
from the Tunisian research 

study sites

M. Ouessar1, M. Sghaier1, M. De Boever2, D. Gabriels2

1Institut des Régions Arides (IRA) – Médenine – Tunisia
2UNESCO Chair for Eremology, University of Gent, Belgium

CClosing  International Workshop of SUMAMAD project 
Ghent, Belgium: 19 June 2013

Objectives

• Assessment of some already used combating 
desertification techniques,

• Promoting alternative income generation activities

•Training and capacity building

Arid zone 
Observatory 

(IRA, Tunisia)

Study sites

WAHARA/WADIS-
MAR

EU

SUMAMAD

DESURVEY/DES
IRE, Nat. 
programs

EU

Synergies
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SUMAMAD 
Tunisia

Research

IRA U. Gent

Development

CRDA –
Park BH NGOs Farmers

Partners

Main outputs & future 
prospects 

After less than 20 years after installation, gabion Check 
dams which had for objective to retain runoff water for 
groundwater recharge, tend to be silted up especially in 
the upstream areas (80 to 100%).  

The regional department of the ministry of agriculture is 
reconsidering this policy and it has just decided to stop 
this type of measures in order to draft new guidelines

Development of a methodology for recharge well site 
selection and assessment of performances. We found that 
only 20% of the already installed wells are functioning 
properly due to various reasons.

This methodology is being adopted by another project 
aiming at the expansion of the this technique to other 
areas in the province of Médenine.
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The coming step is to further exploit the huge potential of 
the park: Carbon credits, organized ecological tourism, 
participation and integration of neighboring communities, 
..

In addition to the preservation of the treatned Acacia 
raddiana tree, the installation of the UNESCO biosphere 
reserve of Bou Hedma had significant ecological effects 
(plant biodiversity, microclimate, soils, wild habitats, etc.)  

PPromoting  alternative  income generation 
activities 

IIntegration of the Zammour site in some international alternative 
ttourism circuits

DDevelopment of ecological tourism around the mountain oasis of Ksar 
HHallouf
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Illustration 
of the 
main steps 
of the 
installation 
of the Mint 
sector in 
the 
governorat
e of 
Tataouine

TTraining and capacity building 

Thank you
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1

Impact chain

Planning Result Purpose Goal

Achievements Output Impact chain

Utilisation

Effect

Benefit/drawback

Impact

Attribution gap

Attribution to project

Impact assessment

• Needs to go beyond usual results and outputs 
approach

• This involves establishing a research framework 
to examine critical processes of change that 
projects need to enhance their probability of 
impact

• That shifts attention from results to innovation 
processes

• A range of research and non‐research agents 
need to be involved where collaboration occurs 
with other partners, alliances and coalitions

Impact assessment

• General strategy
• 1‐ prevent land degradation
• 2 ‐ rehabilitate degraded lands

• Usually results from policy development &
• implementation, new market opportunities and 
land intensification

• BUT most projects focus on research 
interventions, capacity building, institutional  
strengthening and policy support

Use of impact analysis framework for 
project design, M&E

Step 1 – Identify key environmental and human 
wellbeing issues

Step 2 – determine appropriate land use practice 
and behaviour for SLM

Step 3 – Identify constraints that prevent land users 
select and apply appropriate practices/behaviour

Step 4 – Identify constraints at sub‐national and 
higher levels that need addressing to alleviate 
local constraints
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Use of impact analysis framework for 
project design, M&E

• Step 5 – Identify desired outputs at supra‐
national to local level

• Step 6 – Select project activities for each 
desired output

• Step 7 – Develop an intervention logic

• Step 8 – revisit steps 1‐7 during start up

• Step 9 – project evaluation

Strategy Project output
OutcomeIntermediary

outcome
Impact

Generic theory of change approach to measure impacts of work

New 
technologies
eg, Soil 
erosion 
barriers,
Flood water 
spreading 
methods,
Artesanal, 
value added 
production

Field 
experiments
Participatory 
multi‐
stakeholder
meetings

Avoided
degradation
or erosion
Alternatives
to overgrazing
applied
Water used
efficiently
Alternative
Income 
Generating
activities

Decreased
overgrazing or
deforestation
Reduction in 
water
wastage
Provision of
planting 
materials
Household 
income increase
etc

Land functions
restored in 
large areas;
Local envrnmtl
Benefits,
Reduction in 
Poverty,
Increased
Human/
Institutional
capacities

Strategy:
Develop 
climate 
maps
Recommd
ns for 
irrigation 
& fertilizn

Project output:

Climate 
probability map
Guides 
for optimizing 
irrigation
and fertilizer

Outcome:
Widespread 
adoption of 
calendar 
maps and 
guides
Water user
Assocns
formed

Intermediary
Outcome:
Farmers at 2 
sites 
Use map and 
guides to 
intensify 
production

Impact:
Increased 
sustainable 
quinoa 
production, 
diversified 
farming 
systems
More water 
available for 
other uses

Theory of change approach to measure impacts of work ‐ Bolivia

Strategy:
Establish 
agro‐
forestry  
(AgF) 
demonstr
ations
Manage
ment 
plan
Land use 
scenarios
+ climate 
change

Project output: 
gudielines for 
AgF
Increased 
fodder for 
cattle
More 
sustainable 
fishing & 
farming 
methods

Outcome:
Zoning plan for 
biosphere 
reserve
Strengthening 
of AGEREF
Empowerment 
of 
stakeholders

Intermediary
Outcome
Soil 
restoration 
thru AgF
Guidelines 
for land 
ownership
Knowledge 
of indicators
CGF, fisher 
groups and 
AGEREF 
show 
behavioural 
change

Impact

Outputs 
included in 
document 
Min. Of tech. 
Sci. Res. & 
innovation

Theory of change approach to measure impacts of work – Burkina Faso
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Strategy Project output Outcome
Intermediary
outcome Impact

Ecological 
and 
economic 
feasibility 
studies for 
chicken 
rearing

Guidelines 
for chicken 
rearing
Grasslands 
restored

Local 
farmers 
establish 
chicken 
rearing 
facilities
Grasslands 
re‐
vegetated

Practice 
replicated 
over 
several 
banners

Government 
Replicates 
Eco‐
husbandry
on with $ 14 
billion finance
Improvement 
in status of 
grasslands
Income 
increased 6 
fold

Theory of change approach to measure impacts of work ‐ China

Strategy Project output Outcome
Intermediary
outcome Impact

Assessment 
of envnmtl
changes on 
ecosystem 
services
Rehabilitn of 
grazed lands
Land map
Assess 
groundwater 
resources
Solar 
desalinztn

Negative water 
balance,
Added value 
activities for 
women
Restoration 
methods
Demonstration 
of solar desaln

5 scenarios 
for  BR 
management 
plan
Recommend
ations for 
SLM

Village 
women 
have 
alternative 
income 
generating 
activities
Policy 
makers 
aware of 
effects on 
ecosystem 
services

Women have 
ID cards
Principles of 
biosphere 
management 
replicated

Theory of change approach to measure impacts of work ‐ Egypt

Strategy Project output Outcome
Intermediary
outcome Impact

Change 
grazing 
strategy
Introduce 
new crops, 
forages & 
trees
Develop agri‐
silvi‐horti‐
pastoral 
systems

Successful 
plant 
introductions, 
nurseries
New 
production 
systems and 
better water 
use
Gum arabic
collection
Animal health
guidelines

Farmers 
aware of 
new options
Marketing of 
new 
products?
Awareness 
raised with 
farmers & 
policy 
makers
Land use 
scenarios

Participatory 
nursery 
establishment 
and other 
successful 
interventions

?

Theory of change approach to measure impacts of work ‐ India

Strategy Project output Outcome
Intermediary
outcome Impact

Increase 
water supply
Manage 
rangelands
Create 
livelihood 
options

Flood water 
spreading 
structures
Introduction 
rangeland 
plants & trees
Improved 
understanding 
of NRM
Community‐
based 
organizations 
with capacity 
for S&W 
conservation

Aquitopia 4 
cooperatives 
+NGO  
Policy relevant 
analyses
Demonstrated 
value of FWS 
for recharge
+ assessment 
of approach

Government 
funding of 
FWS

Water 
harvested
Agriculture 
viability 
improved
Replicated in 
other 
watersheds 
run by locals

Theory of change approach to measure impacts of work ‐ Iran
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Strategy Project output Outcome
Intermediary
outcome Impact

Identify 
grazing 
patterns
Review ppty
approaches
Review and 
plan better 
grazing 
management 
& monitoring
Raise 
awareness of 
NRM

Local people as 
guards
Baselines & 
constraints 
established for 
grazing
Dams and wells 
for water
Selection of 
facilitators
Estimates of 
grazing 
capacity

Grazing better
Controlled
Clarification of 
project aims 
with locals
Water made 
available
Locals trained 
in grazing and 
dairy products

Community 
action plan 
for grazing
Cooperative 
for livestock 
owners
Grazing 
regulating 
committee
Added value 
to olive soap
production

Less 
rangeland 
degradation
30% saving in 
water costs
Income for 
women from 
soap

Theory of change approach to measure impacts of work ‐ Jordan

Strategy Project output Outcome
Intermediary
outcome Impact

Introduce 
rotational 
grazing
Use 
supplementary 
irrigation
Re‐seed 
grasses & 
bushes 
(fodders)

Increased 
fodder yields
Ruminant 
livestock 
replaced with 
chickens
Vegetation 
cover improved
Ponds 
constructed

Strategy for 
better 
rangeland 
management 
publicised
Some restored 
land
Rangeland 
decision forum 
established
Handicraft 
exhibitions
Group to 
formulate 
policy

New GEF 
funded 
project?
Planned 
extension of 
alternatives

Migration 
reduced?
Rangeland 
capacity 
increased 7‐
fold

Theory of change approach to measure impacts of work ‐ Pakistan

Strategy Project output Outcome
Intermediary
outcome Impact

Groundwater 
recharge
Reforestation 
effects on 
biophysical 
conditions
Alternative 
incomes thru 
medicinals
etc
Eco‐tourism

Vegetation and 
tree dynamics 
characterised
Sustainable 
livelihood 
capitals and 
land use 
characterised
Assessment of 
recharge wells
Eco‐tourism 
capacity built

Recognition of 
importance of 
social capital 
building
Value chain for 
mint increased
Ecotourism 
linked 
internationally

Methods for 
recharge 
incorporated 
into new 
project
New focus 
on park for 
ecosystem 
services

Min. Of Ag. 
new 
guidelines for  
groundwater 
recharge

Theory of change approach to measure impacts of work ‐ Tunisia
Evidence that knowledge, attitude & 

skills have changed
Bolivia Burkina

Faso
China Egypt India Iran Jordan Pakistan Tunisia

Users of 
project 
output

√ √ √ √ √ √ √ √ √

End users 
with whom 
next users 
work

√ √ √ ?− − − ? √ √

Politically 
important 
people/org
anizations

√ √ √ ? − √ √ √ √

Project 
implement
ers

− − √ √ √ √ √ √ √



Annex 12: Presentation from Dr Richard Thomas 16/10/2013

5

Conclusion

• All projects had good outcomes

• Few projects had broad impact

• Impact pathways and their barriers need 
elaborating for continuation and next phases

• The IA helps identify key constraints to SLM 
(towards policies, new markets and 
intensification)
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