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Report: Dr. Cornelia Paulsch 
 
The UNCCD 2nd Scientific Conference (2nd SC) was held in Bonn (09.-12. April 2013), 
Germany, during the 3rd special session of the Committee for Science and Technology (CST 
S-3) of the UNCCD (United Nations Convention to Combat Desertification). The Global Risk 
Forum GRF Davos was mandated with the organization of the UNCCD 2nd SC, which was 
followed by the Committee for the Review of the Implementation of the Convention (CRIC) 
from 15.-19. April 2013. 

The main conference theme was "Economic assessment of desertification, sustainable land 
management and resilience of arid, semi-arid and dry sub-humid areas", divided into the 
following two sub-topics: „Economic and social impact of DLDD (Desertification, Land 
Degradation and Drought)“ and „Cost and benefits of policies and practices addressing 
DLDD".  

The aim of the conference was to produce scientific outputs and policy-oriented 
recommendations based on the analysis and compilation of peer reviewed and published 
literature that informs policy formulation and dialogue. These recommendations shall be 
submitted to the CST and COP for their consideration.  

The conference laid a clear focus on the different aspects of land degradation and forms of 
sustainable land management to combat these degradation processes. The new UNCCD 
initiative Zero Net Land Degradation (ZNLD) launched in the context of Rio+20 also played 
a major role in the discussions. As the funding measure "Sustainable Land Management" in 
its entirety seeks scientific and practical solutions for the sustainable management of land and 
as several regional projects of Module A explicitly take place in dry and subhumid regions 
there were a lot links to the main conference topics. Based on the contacts provided by ibn the 
regional projects SuLaMa, SuMaRio and INNOVATE as well as the coordination project 
GLUES took actively part in 2nd SC and did send 10 participants in total. The following list 
gives an overview on the posters, presentations and side events of Module A projects during 
the course of the meeting: 
 
10. April: presentation Christian Rumbaur (SuMaRio), in Session Wed 5.3: Water and 
sustainable land management, 16:40-18:00 (Pumpenhaus) 
 
10. April: poster Daniel Plugge (SuLaMa), in Session Wed 6.4: Tools and methods to  
assess DLDD, 18:15-19:15 
 
10. April: side event “Land use and land neutrality – examples from Central Asia” Niels 
Theves (SuMaRio); 18:00-20:00 (Room 10) 
 
11. April: presentation Ralf Seppelt (GLUES), in Session Thu 1.3: Good practices in SLM  
and lessons learned, 8:30-9:45 (Pumpenhaus) 
 
11. April: poster Marianna Siegmund-Schultze (Innovate), in Session Thu 6.4: Governance 
and policy analysis, 18:15-19:15 
 
The program of the UNCCD 2nd Scientific Conference, participation list, extended abstracts 
and posters are available under http://2sc.unccd.int/home/ 
 
At the margins of the conference ibn organized a meeting of GLUES and SuMaRio with the 
UNCCD Secretariat, represented by Louise Baker and Wagaki Mwangi (who already had 



 

attended the common side event at CBD COP 11). The meeting was used to inform again 
about the funding measure and to start a discussion about possible synergies between the 
"Sustainable Land Management" of BMBF and the recently planned fellowship programme of 
UNCCD. This programme wants to support capacity building by fostering internships into 
applied projects of land management in dry regions. Several of our regional projects might be 
suitable for such cooperation. 
The meeting with the Secretariat was also used to already plan a side event at the eleventh 
meeting of the Conference of the Parties to UNCCD, which will probably be held in Namibia 
in September 2013. This again would be an opportunity to link regional projects to 
international policy processes. 
 
Another meeting was held with Mark Schauer, the programme officer of the ELD Initiative 
(The Ecomomics of Land degradation) to discuss the options of using some of our regional 
projects as case studies for the ELD Initiative. Other forms of cooperation were also discussed 
and Mark Schauer followed the invitation to present ELD in the Status Conference in Berlin 
(in session 32 chaired by ibn). 
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Sustainable Land Management - a solution oriented funding measure 
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ABSTRACT: The funding measure 'Sustainable Land Management' of the German Federal Ministry of Research and Education 
(BMBF) supports twelve collaborative regional scientific projects in different ecosystems. The projects are designed for a five 
years period (mainly started in 2011) and try to find applied solutions for problems caused by non-sustainable land management 
practices. Stakeholder participation and partnerships with local scientific institutions are required parts of each project. Several 
projects explicitly deal with arid or semi-arid ecosystems. 

Keywords: land management, sustainable use, applied research, stakeholder involvement 

1. INTRODUCTION 

Natural landscapes and ecosystems as well as areas under agricultural use are under increasing pressure from growing demands 
for food production, for the production of biofuels and from changing climate conditions (Butchart et al.2010). This pressure can 
result in conflicts about decreasing resources like fresh water, arable land, forest products or services provided by intact 
ecosystems. The management of land in order to solve conflicting interests therefore becomes an ever more demanding tasks, 
especially if resources and ecosystem services are to be managed in a sustainable way in a long term perspective. 

As a consequence, research projects that try to develop solutions for sustainable land management have to be multidisciplinary 
from the beginning, including natural and social science, and have to foresee an intense stakeholder participation in order to 
create outcomes which are applicable under local circumstances. 

2. THE FUNDING MEASUREFOR RESEARCH ON SUSTAINABLE LAND MANAGEMENT 

The funding measure “Sustainable Land Management” of the German Federal Ministry of Research and Education (BMBF) is 
based on multidisciplinary approaches and stakeholder involvement from the very beginning. It was launched in November 2010 
and comprises of twelve five-years regional projects in 13 countries around the world.There is also a coordinating project, Global 
Assessment of Land Use Dynamics, Greenhouse Gas Emissions and Ecosystem Services (GLUES), that aims to develop scientific 
methodologies and synthesis with respect to all projects in the funding measure. It will both improve the transferability of results 
and the assessment of cross-border effects (Eppink et al. 2012).All twelve projects are performed in close cooperation with 
research partners in the respective countries and try to address drivers of  land use change, such as population growth, 
developments of economic markets and climate change. Several projects explicitly deal with arid or semi-arid ecosystems. 

2.1 SuMaRiO 

The central question of the Sino-German research project SuMaRiO (Sustainable management of river oases along the Tarim 
River / China) is how to manage land use in a way that ecosystem services and economic benefits are maintained in best balance 
for a sustainable development. This mainly concerns irrigation agriculture and utilization of the natural ecosystems, and water 
use in a very water-scarce region, with changing water availability due to climate change.. The overall goal of the project in 
Northwest China is to support oasis management along the Tarim River under conditions of climatic and societal changes by:  

developing methods for analysing ecosystem functions/ecosystem services (ESS/F), and integrating them into land and water 
management of river oases and riparian forests;  

involving stakeholders in the research process to integrate their knowledge and problem perceptions into the scientific process;  

developing tools (decision support system) with Chinese decision makers that demonstrate the ecological and socio-economic 
consequences of their decisions in a changing world. 

2.2 SuLaMa 

SuLaMa (Participatory research to support sustainable land management on the Mahafaly Plateau in South-Western Madagascar) 
focuses on the development and application of stakeholder-based solutions to replace non-sustainable land use practices under the 
scenario of global change (a growing human population, the impact of climate change) and prospective land transformation 
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programs associated with mining and export oriented agriculture. Using a participatory approach, a management plan for a 
sustainable land use will be developed, which is environmentally sound, socially acceptable, and economically viable. The 
objectives to be achieved by the project are:  

Development of robust methods for the qualitative and quantitative analysis and evaluation of ecosystem functions and services 
and for determining the resilience of the given ecosystems: 

 Functions and services of ecosystem components are identified and assessed for their importance in natural and 
anthropogenic systems (plants, animals, interactions, processes);  

 A robust standard indicator system for ecosystem health (water conditions, soil conditions, diseases, vegetation 
structure, and biodiversity) is developed and implemented with local stakeholders.  

Functional and quantitative studies dealing with the dependence of ecosystem functions and services on biodiversity, climate 
change and land management: Interactions and effects of existing and promising alternative forms of land use and production on 
ESS/F are assessed, and the most suitable to maintain natural ESS/F in an anthropogenic landscape and under different scenarios 
of global change are identified and promoted. 

Analysis of cumulative effects in terms of space and time and recording of transregional secondary and substitution effects: 
Based on the implementation of a hierarchical assessment system, spatial and time series analysis techniques including modeling 
approaches will be developed that facilitate the evaluation of existing relationships and dependencies of ESS/F and land use and 
allow for upscaling of the project findings beyond the area of the test site. 

Trade-offs and synergies between land management that takes special account of ESS/F and other goals of land use (e.g. food 
production, climate and biodiversity protection, etc.): 

 Small scale irrigation projects using both surface and subterranean water resources and intensification of vegetable 
gardening through better integration of animal husbandry and agriculture combined with the use of biocharcoal 
(BioChar) and tannins are tested under field conditions; 

 Local and regional human resource and institutional capacities are developed and accessible for promoting alternative 
livelihoods and production practices that are favorable to ESS/F restoration and maintenance; 

 A landscape management plan for the Mahafaly Plateau is completed and implemented based on an understanding of 
past and present tendencies and future models of land use that integrate traditional knowledge and customs of local 
communities. 

Development of socio-economic tools for consideration of ESS/F in land management: 

 Evaluation of ESS/F through payment schemes and elaboration of alternative income sources (local labeling); 

Participative measures for a concerted integration of proposed land management and practices as well as knowledge transfer are 
determined. 

2.3 INNOVATE 

The core objective of the project INNOVATE (Interplay between the multiple uses of water reservoirs via innovative coupling of 
substance cycles in aquatic and terrestrial ecosystems) is designing an innovative coupling of substance cycles, evaluated on 
macro, meso and local scales, and embedded in societal structures. The project covers the São Francisco River catchment up to 
the Itaparica dam, with empirical research in the surroundings of the Itaparica reservoir under smallholder conditions. Main 
lessons will be depicted, which are potentially transferrable to other watersheds. Measures to reduce the nutrient content of the 
reservoir will be tested and assessed economically. The Green Liver System will be further developed to purify contaminated 
lake water. The impact of see sediment and biochar application on soil fertility and crop yields in mixed smallholder systems will 
be evaluated. Changes of biodiversity and C sequestration accruing from management alterations will be monitored. Land use 
and hydrology will be modeled, accounting for climate change. Governance options for a sustainable aquatic and terrestrial 
management will be developed, based on constellation analysis. 

2.3 KULUNDA 

KULUNDA deals with the problem of Russian steppe ecosystems which run the risk to turn into global dust bowls under 
changing climate conditions.The main goal of the interdisciplinary project is to mitigate degradation and desertification 
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processes, to stabilize and in the long run, to enhance carbon sequestration in soils. Likewise,  it aims to increase crop yield by 
development and implementation of sustainable land management practices for agricultural used areas and by that to contribute 
to the rural and regional development. The gained knowledge and the results of the KULUNDA project will largely contribute to 

the research on climate change, sustainable land management and rural and regional development.The project is organized in 
four work tasks which will focus on: 

 Analyzing the effects of agricultural management practices on soil properties and other ecosystem properties with 
regard to climate conditions, 

 Development and implementation of adopted land use practices and steppe restoration measures,  
 Analyzing the effects of a natural and social framework on land use decisions, 
 Development and implementation of a stakeholder driven planning and consulting platform which allows the 

application of sustainable land use strategies. 

3. POLICY ORIENTED RECOMMENDATIONS 

All projects explicitly referred to in this extended abstract aim at providing decision support for actors on different decision 
making levels, including local users of biodiversity (such as  small scale farmers), local decision makers (such as local 
administrations or farmers cooperatives), as well assub-regional and regional political decision makers (such as regional 
governments or councils). The projects try to develop science based applicable solutions for problems arising from non-
sustainable use in order to prevent further desertification, degradation or overexploitation of resources in arid or semi-arid 
environments. With their research the projects try to foster the implementation of the strategic plan of the Convention on 
Biological Diversity, including the Aichi targets, as well as the aims of the United Nations Convention to Combat Desertification 
with the aim to secure human wellbeing by sustainable land management. 

4. REFERENCES 

Butchart, S.H.M et al. (2010). Global biodiversity: indicators of recent declines, Science, 328, 1164-1168. 
Eppink, Florian; Werntze, Andreas; Maes, Stephan; Popp, Alexander; Seppelt, Ralf (2012). GAIA, 21/1(2012), 55-63. 
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Picture sources:  V Rodorff, M Siegmund-Schultze 

Which governance options promote sustainable landscapes and 

economic viability in a semi-arid reservoir area? 

M Siegmund-Schultze1, GJF Araújo2, RMCMO Carvalho3, ETA Gomes2, J Köppel1, V Rodorff1  
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Preliminary results show that compensation infrastructure for the dam’s construction takes long to be realized due to 
external political challenges. The experience from the existing irrigation schemes is controversial. Some farmers make 
their living from the irrigated plots (between 1.5 and 8 ha per farm). Others stopped cultivation after massive salinization 
of the shallow soils. None of the farms is operating under full cost coverage as water and energy for pumping are for free.  

The Itaparica Reservoir has been concluded in 1988. It 
dams the São Francisco River in the semi-arid portion of the 

watershed. About 40,000 people were resettled. The 
current resource use suggests unsustainability. The 

comprehensive Brazilian-German collaborative research 
project INNOVATE addresses the complex follow-up 

situation by an inter- and transdisciplinary approach, 
employing constellation analysis as a bridging concept.  
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Economic assessment of desertification, sustainable land 
management and resilience of arid, semi-arid  

and dry sub-humid areas 
9-12 Apr 2013, Bonn, Germany 

 

First, a common understanding of the current situation (= constellation) is made explicit by visualization with 
researchers and stakeholders. The constellation analysis differentiates regulations, natural and technical elements and 
actors, and arranges them by their interrelationships. Afterwards, opportunities for innovations, put forward by co-
workers, will be analyzed as modified constellations.  

Descendants and 
new farmers also 
request access to 
water. Part of the al-
lotted native dry-
forest areas 
(Caatinga), only 
meant for animal-
browsing or bee-
keeping, has been 
cleared and irriga-
tion infrastructure 
extended, bearing 
own costs. Absolute 
reserve areas of 
Caatinga are simi-
larly invaded.  

 

 

Livestock keeping on 
natural range suffers 
from irregular feed 
supply. Severe 
droughts, like in 2012, 
cause emergency sales 
of animals at low price 
preventing total loss 
by starvation. Pater-
nalistic thinking, the 
partial absence of the 
state, unclear compe-
tencies and knowledge 
gaps complicate sus-
tainable adaptation to 
the present condi-
tions. 

 
 

 

Fig:  Constellation of land management (as of 23 Oct 2012) 

Legend:  

http://2sc.unccd.int/


Developing strategies against land degradation and desertification: 

Stefan Holzmann, Daniel Plugge, Michael Köhl;  

Institute for World Forestry, University of Hamburg, Germany 

Contact e-mail: daniel.plugge@uni-hamburg.de 

 

www. worldforestry.de 

www.sulama.de  

a heat-map for priority intervention areas in sub-Sahara Africa 

Deploying input data on climate change (IPCC SRES Scenarios, 
IPCC 2000), biomass distribution (Ruesch et al. 2008), soil 
properties (FAO et al. 2012) and land cover (JRC 2000), we 
developed a model to identify areas which will be prime targets 
to the effects of land degradation, climate change and resulting 
poverty. Data on soil and biomass have been coalesced into one 
single class. This class is used as a proxy for the capability of an 
ecosystem to provide goods and services. Reductions of available 
biomass are posing a thread to the communities that depend on 
these goods and services for their livelihood and fuel the self 
energizing circle of land degradation and poverty. 

Our model shows a medium to high risk for biomass reductions in 
the land cover class forest. For forest mosaics and shrubs low risks 
for reductions of biomass are displayed. Accordingly, biomass in 
this land cover class is not solely limited by the amount of 
available water but also by human intervention. Furthermore, 
these ecosystems are oftentimes well adapted to dry climatic 
conditions. A shift towards higher temperatures would have less 
effect on the ecosystem as such, but certainly on the local 
communities that use these landscapes. To avoid major impacts 
on the livelihood of the communities in drylands, priority of 
intervention  should focus on currently forested areas. 

For the moderate IPCC SRES scenario B1 our model already 
displays large areas in sub-Sahara Africa that have a risk for lower 
biomass levels. However, current publications from UNEP and the 
World Bank point to the risk of much higher mean annual 
temperatures than expected under moderate scenarios if 
mankind fails on immediate actions. The IPCC SRES Scenario A1FI 
reflects the magnitude of impact to be expected under severe 
global warming.  

Human pressure and climate change exacerbate already existing 
threads to dryland forest ecosystems and their services and 
functions. Operating in one of the driest and economically least 
developed areas in Madagascar – the Mahafaly Plateau – the 
Institute for World Forestry develops management strategies for 
alleviating pressures from these ecosystems, thus sustaining 
their services and functions and enhancing the livelihood of the 
local community. 

Source: Ruesch et al. 2008 Source: FAO et al. 2012 Source: JRC 2003 
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Heat map for the spatial extent of the hot semi-arid climate type „BSh“ according to 
Köppen-Geiger classification (Rubel and Kottek 2010)  
   

Heat Map for IPCC SRES Scenario A1FI Heat Map for IPCC SRES Scenario B1 

Heat map for the spatial extent of the hot semi-arid climate type „BSh“ according to 
Köppen-Geiger classification (Rubel and Kottek 2010)  
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Please fill this form and send it before 15 March 2013 to: E-mail: sideevents@unccd.int or Fax: + 
49 228 815 2898 / 99  
Title of event:  Land use and land neutrality – examples from Central Asia 
Indicate whether a Side 
Event or Special Event:  

Side event 

Promoting 
organization(s) (please 
provide names, telephone, 
fax and e-mail addresses)  

First contact: 
Dr. Niels Thevs 
University of Greifswald, Germany 
Phone +49-3834-864131 
thevs@uni-greifswald.de 
Alternate contact: 
Dr. Christian Rumbaur 
The Universität der Bundeswehr München 
Phone: +49-89-6004-4132 
christian.rumbaur@unibw.de 

Give a short description of the event (300-350 words) indicating thematic focus, objectives, 
and potential contribution to the session of the COP or its subsidiary bodies.  
 
Land degradation is a major issue in drylands of Central Asia, including Northwest China and 
Mongolia. Especially, natural and man-made ecosystems along the rivers, e.g. Amu Darya and Syr 
Darya in the Aral Sea Basin, Chu, Ili, Tarim, or Heihe are affected. Productive natural ecosystems, 
e.g. wetland and forest, have been converted into arable land, which often is degraded due to soil 
salinization now. The water consumption for irrigation has been increased dramatically resulting in 
land degradation due to water shortage.  

Thus, economic benefits from irrigation agriculture have been increased at the cost of land and 
water bodies along downstream river ssections. The most prominent example is the Aral Sea, 
which dessicated due to over-exploitation of water for cotton irrigation further upstream at the Amu 
Darya and Syr Darya. Along the Tarim River in China, the downstream section and the end-lakes 
fell dry, too. Now, a limited amount of water is given into this river stretch.  

Against the background of the concept of land neutrality, we will present ongoing project activities 
from the project Sustainable Management of River Oases at the Tarim, China (SuMaRiO), in which 
a decision support system is developed, in order to balance land use and ecosystem protection as 
well as water consumption between irrigation and environmental flow. This decision support 
system may act as a tool for planning towards land neutrality. Furthermore, we will introduce the 
concepts of strong and weak sustainability and their relationships to land neutrality taking an 
example from the Heihe in China. Finally, we will introduce research results on utilization options of 
plants of the natural riparian ecosystems in Central Asia, which may be used to restore degraded 
lands and provide income as medicinal, fiber, and fodder plants.   
 
Expected number of participants  20-30 
Do you envisage inviting Ministers or other 
VIPs to the side event?  

no 

Would you need any equipment for the side 
event? If yes, indicate the needed 
equipment  

Beamer, microphone 

Is interpretation required?  no 
Preferred date and timing of event  April 10th noon or evening, April 11th 

Date on which event request is sent out to 
UNCCD Secretariat  

2013/03/14 

Any other supporting information   
Any other supporting information   
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Sustainable Management of River Oases along the Tarim River, P.R. 

China (SuMaRiO) and the implementation of targets of the Convention to 
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ABSTRACT: In north-western China, the endorheic Tarim River is running along the northern rim of the Taklamakan desert. It 

is the solely water source for the whole region as precipitation is low. The river is mainly fed from water of snow and glacier 

melt, causing floods in the summer months. Due to global climate change the annual water discharge is increasing. However, not 

sufficient water flows downstream, as the region is the main production area of cotton in China. A conflict arises between water 

users of the upper reaches and water users of the lower reaches of the Tarim River as well as with the natural vegetation. The 

central question of the Sino-German SuMaRiO project is how to manage land use, i.e. irrigation agriculture and utilization of the 

natural ecosystems, and water use in a very water-scarce region, with changing water availability due to climate change, such that 

ecosystem services and economic benefits are maintained in the best balance for a sustainable development. The overall goal of 

the project is to support oasis management along the Tarim River under conditions of climatic and societal changes by: i) 

developing methods for analysing ecosystem functions/ecosystem services, and integrating them into land and water management 

of oases and riparian forests; ii) Involving stakeholders in the research process to integrate their knowledge and problem 

perceptions into the scientific process; iii) Developing tools (Decision support system) with Chinese decision makers that 

demonstrate the ecological and socio-economic consequences of their decisions in a changing world. Additionally the SuMaRiO 

research area is a target region of the Chinese National Biodiversity Strategy and Action Plan. Therefore the project’s scientific 

findings will help to implement the UN Convention on Biological Diversity and the Convention to Combat Desertification. 

Keywords: Convention to Combat Desertification, Convention on Biological Diversity, Tarim, cotton, sustainable management 

1. INTRODUCTION 

The Tarim River Basin is located in the northern rim of the Taklamakan desert in the Xinjiang Uyghur Autonomous Region in 

the Northwest of P.R. China. The region is inhabited since several hundreds of years. The Silk Road led through this region 

making it a centre of exchange and commerce in those days. During the last decades the Chinese government promotes the 

development of the western provinces of China and encourages people to move to the “West”. The on-going settlement in this 

region is causing conflicts between human needs and nature. The water supply in this region is solely depending on river water. 

Thus, water management is crucial to keep human and nature needs in balance. Most of the water is used by agriculture, 

especially the water intensive production of cotton. Additionally, it uses most of the agricultural land. Due to the overuse of 

fertilizers and pesticides, water and land are prone to salinization. This leads to land grabbing and desertification. 

The SuMaRiO project is doing research on climate change, agricultural impacts on the environment, ecosystem services and 

socio-economics in the region. The results of the project will be used to set up a decision support system. This decision support 

system will support a sustainable water and land use management in the region. On an international level the Convention of 

Biodiversity and the Convention to Combat Desertification are implemented by the project.  

1.1 Study Area 

The Tarim River Basin is located in the Xinjiang Uyghur Autonomous Region in the Northwest of P.R. China. The basin is 

bounded by the Tian Shan in the North (up to 7000 m asl.), by the Kunlun Mountains in the South (up to 6000 m asl.), by the 

Pamir Mountains in the West (up to 7000 m asl.) and is at an altitude of 1000 Meters above sea level in average. The Taklamakan 

desert dominates the basin with the Tarim River flowing along its northern rim. The Tarim River is the longest endorheic river in 

China flowing eastward ending in the Taitema Lake. The Tarim River forms at Aksu City through the confluence of the Yarkant 

River from the West, Hotan River from the South and Aksu River from the North. The latter river contributes about 70% to the 

Tarim River’s discharge. 

The climate in the Tarim River Basin is a cold arid desert (Kottek et al. 2006) with average monthly temperatures of -7°C in 

January and 26°C in July and 50 mm precipitation in average per year and in the surrounding mountains the average precipitation 

is 400 mm. The average evaporation rate for the entire basin is about 1600 mm per year. Additionally, the region has a high 

duration of sunshine hours per year (2500 hours of sunshine). 
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Southern Xinjiang is rich in various ecosystems. There are the desert, the natural vegetation (Tugai vegetation) with Euphrat 

Poplar (populus euphratica), shrubs and reed, the oases with cotton and orchards, the river, and the cities with their peri-urban 

and urban vegetation. These ecosystems provide various ecosystem services. Provisioning services like water supply, food and 

fodder, fibre and raw material, natural medicine; regulating services like water purification, soil fertility, air quality, local 

climate; supporting services like genetic resources, biomass production, nutrient cycling, water cycling; and cultural services like 

recreation, aesthetic appreciation, scientific discovery are the most important ecosystem services in the region. 

 Xinjiang’s primary sector (natural resources) has a share of 16%, whereas the secondary sector (industry) has a share of 50% on 

the provincial’s gross domestic product. Farming, besides forestry and fishing, had a share of 67% of the agricultural production 

in 2008 (China Statistic Press 2009). The main agricultural product is cotton. In Xinjiang 40% of the total Chinese cotton is 

produced (Chadhuri 2005), that is about 15% of the worldwide produced cotton. In 2011 the cotton production area was 

1,129,700 ha. Cotton production is very water intensive. In China 3000 to 5000 cubic meters of water are used per hectare. 

1.1 Problem description 

Human activities have been taken place in the Tarim River Basin since several thousand years. The Tarim River provided a 

corridor for the ancient Silk Road along which settlements were founded in the oases. Starting in the 1950’s, a rapid development 

of the region puts growing pressure to the land and water resources of the Basin. 

In figure 1 the regional problem is sketched. Due to the low precipitation and the high evaporation rates, the region’s water 

supply depends solely on the river water. Fresh water flows mainly in summer into the Tarim River. This glacier and snow melt 

water causes floods and fills the reservoirs and channels. In the last five decades the annual average temperature rose by 0.4°C. 

The global climate models predict a continuation of this trend in the next fifty years, probably causing a surplus of water and thus 

the expansion of cotton fields in the upper reaches in the next years. 

 

Fig. 1: Sketch of the regional problem on Land and water management 

 Besides irrigation, the water is used for industrial production, households and is needed by the natural vegetation – the Tugai 

vegetation. However, the biggest water user is the agriculture. The Chinese government promoted cotton production in Xinjiang 

starting in the 1980’s. The dry climate and the high duration of sunshine hours make the region potentially suitable to produce 

cotton with high quality. But the cotton in Xinjiang requires an average of 4000 cubic meters of water per hectare. High yields 

can only be reached on the poor silty soil with a high input of fertilizers and pesticides. The fertilizer and pesticide residues are 

washed deeper into the soil by the irrigation water. On a field with an existing drainage system, the polluted water is drained into 

the drainage channel. This highly saline water is led back into the Tarim River causing an increase of salinity of the river water 

towards the lower reaches of the Tarim River. The salinization of the Tarim River water is increasing even more, as the already 

saline water is used along the Tarim River for irrigation and thus more and more fertilizer residues are added to the water. The 

biggest area of cotton production along the Tarim River is on the upper reaches, with the freshest water, using and storing most of 

the water coming from the Aksu River. The lower reaches are falling dry in spring and winter. Farmers in that region are 

pumping groundwater to produce cotton or to irrigate their orchards. This causes the drop of the groundwater level on which the 
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natural vegetation is depending. Which in turn are the reasons for desertification and the encroachment of the Taklamakan desert 

damaging the region’s infrastructure and threaten the natural vegetation. 

Cotton is the major crop and source of income in Xinjiang. Cotton production helps the farmers to increase their income and their 

standard of living in the rural areas. Family farmers who do not have installed a drainage system in their fields leave the saline 

fields behind and grab new land for their cotton production to secure their livelihood. In fields with no drainage system, the 

groundwater table is rising due to heavily irrigation. With capillary rise of the shallow groundwater, salts are brought to the soil 

surface and make the field unsuitable for cotton production. This causes a vicious cycle of land grabbing, expansion of the desert 

threatening the ecosystems and the livelihoods of the farmers. 

In the study region, two major conflicts do exist: First, the conflict of water use between human needs and natural vegetation; 

second, the conflict of land use between cotton production and unspoiled land. The effects of these conflicts are land degradation 

and desertification. 

2. THE SuMaRiO PROJECT 

The SuMaRiO project is a project funded by the Federal Ministry of Education and Research of Germany in the Sustainable Land 

management funding measure. The project consortium comprises eleven German and nine Chinese Universities and Research 

Institutions and various Chinese Stakeholders. The project started in March 2011 and has a duration of five years. 

The central question is how to manage land use, i.e. irrigation agriculture and utilization of the natural ecosystems, and water use 

in a very water-scarce region, with changing water availability due to climate change, such that ecosystem services and economic 

benefits are maintained in the best balance for a sustainable development. The overall goal of SuMaRiO is to support oasis 

management along the Tarim River under conditions of climatic and societal changes by: 

 Developing methods for analysing ecosystem functions/ecosystem services, and integrating them into land and water 

management of oases areas and floodplain forests; 

 Involving stakeholders in the research process to integrate their knowledge and problem perceptions into the scientific 

process; 

 Developing tools with Chinese decision makers that demonstrate the ecological and socio-economic consequences of 

their decisions in a changing world; 

 Jointly identifying options for optimizing economic, ecological, and societal utilities; 

2.1 Project structure, ecosystems and ecosystem services 

The project comprises five work blocks (see figure 2). Work block 1 is organizing and coordinating the project. Work block 2 is 

dealing with the regional climate change and the discharge of Tarim tributaries. This work block includes the modelling and 

monitoring of glaciers and snow melt.  

 

Fig. 2: SuMaRiO project structure 
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Work block 3 is working on sustainable water and land use management from plot scale (farmer’s field) via farm scale to 

regional scale (Tarim Basin) on agricultural ecosystems. On plot scale studies on water use and evaporation of cotton plant is 

carried out. On the regional scale plant parameters like biomass and leaf area index is taken from satellite images. Along the 

length of the Tarim River a model with water users is set up. 

Work block 4 is studying the ecosystem services and ecosystem functions in the following ecosystems: i) riparian ecosystem 

(Tugai vegetation), ii) non-irrigated land use systems, iii) urban and peri-urban ecosystems. The mainly investigated ecosystem 

services in the project are: a) provisioning services with water supply, food and fodder, fibre and raw material and natural 

medicine; b) regulating services with water purification, soil fertility, air quality and local climate; c) supporting services with 

genetic resources, biomass production, nutrient cycling and water cycling; d) cultural services with recreation, aesthetic 

appreciation and scientific discovery.  

Work block 5 assesses on several levels the socio-economic situation of the region. With contingent valuation method the social 

value of a more sustainable water management program (willingness to pay) and thus water pricing is assessed. Family farms, 

large scale farms and farms of the Xinjiang Production and Construction Corps (state farms) are analysed. The utilization 

potential of native plants, like Apocynum pictum and Phragmites australis (reed) is estimated. A transdisciplinary assessment is 

conducted of the ecosystem services for urban areas regarding dust and heat stress.  

2.2 Outcome of the project – Decision Support System 

The outcome of the project will be a decision support system. This tool will enable the stakeholders to see the consequences of 

their actions in terms of water and land management. 

 On the way to develop the decision support system, the multi-level stakeholder dialogue is an important tool for the 

implementation of the project results. The dialogue involves the local farmers earning their livelihood mainly from agriculture. 

There are family farmers from the Uyghur minority and from the Han Chinese being interviewed on their livelihoods. 

Stakeholders on county level, city level and provincial level are being interviewed. The feedback on the scientific work in 

SuMaRiO and the needs from the different stakeholder levels will provide input to the decision support system.  

The decision support system (figure 3) will combine the Integrated River Basin Management and ecosystem services. The 

decision support system is based on two external scenarios. There will be a scenario dealing with the regional economy and 

ecology. In this scenario “business as usual” and “regional sustainable management” with its consequences on the ecosystems 

will be implemented. The scenario on climate and hydrology will comprise the trends in climate change in the region and their 

impact on the hydrology in the region.  

 

Fig. 3: Outline of the decision support system of the SuMaRiO project. Source: Marie Hinnenthal, Universitaet der Bundeswehr 

Muenchen 

The step “Alternatives” will give the user the possibility to implement measures (e.g. policy measures), other options or the 

combination of several measures. In the Step “Consequences/Effects” first the status quo is indicated. The changes based on the 
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observations of past and future scenarios (e.g. climate change) according to the prompted measures will be illustrated. According 

to the results of the decision support system the user can see the consequences of her/his action, for example an implemented 

policy measure. 

3. IMPLEMENTED GOALS OF THE CONVENTION OF BIOLOGICAL DIVERSITY, THE CHINESE 

NATIONAL BIODIVERSITY STRATEGY AND ACTION PLAN AND THE CONVENTION TO COMBAT 

DESERTIFICATION   

On an international level the SuMaRiO project implements goals stated in the Convention of Biological Diversity and the 

Convention to Combat Desertification. 

Under the Convention on Biological Diversity the international community adopted the Strategic Plan of the Convention on 

Biological Diversity (CBD) or the so called Aichi Targets in 2010. The Aichi targets are 20 headline targets, organized under five 

strategic goals that address the underlying causes of biodiversity loss, reduce pressure on biodiversity, safeguard biodiversity at 

all levels, enhance the benefits provided by biodiversity, and provide for capacity building (Secretary of CBD, 2010).  

Under the strategic goal to address the causes of biodiversity loss by mainstreaming biodiversity across government and society, 

the SuMaRiO-project contributes to the Aichi targets 2, 3 and 4 by reaching out to stakeholders at all levels and taking steps to 

implement sustainable production and to integrate ecosystem services into planning in the region. The reduction of the direct 

pressures on biodiversity and promotion of sustainable use is the second strategic goal of the Convention of Biological Diversity 

and is implemented by the SuMaRiO-project under the Aichi targets 5, 7 and 8. The project is assessing the status quo of natural 

habitats, especially forests, agriculture and studies the impact of land use on degradation (soil salinization) and vice versa. The 

third goal of the CBD is to improve the status of biodiversity by safeguarding ecosystems, species and genetic diversity. Under 

the Aichi Target 11, the study along the Tarim River assesses the extinction risk of the Tugai vegetation and evaluates the 

ecosystem services and benefits from protected areas. The benefits from biodiversity and ecosystem services to all should be 

enhanced, as stated in the fourth strategic goal of the CBD. SuMaRiO evaluates ecosystem services which are related to water, 

health (dust transport), well-being and the function of the urban vegetation. It also analyzes ecosystems supporting livelihoods 

and the well-being of local communities and will provide a tool to manage natural resources conflicts. These tasks are under the 

Aichi Targets 14 and 15. In the project the implementation through participatory planning, knowledge management and capacity 

building, the fifth strategic goal of the CBD, is a major part. With the stakeholder dialogue, representatives from all levels are 

involved in the creation of the decision support system. The projects’ decision support system will meet the postulation of Aichi 

Target 19. 

To implement the Convention on Biological Diversity, each country has its own National Biodiversity Strategy and Action Plan 

(NBSAP). The Chinese NBSAP promotes large-scale projects on biodiversity with international capital and to strengthen the 

international exchanges and cooperation with the focus on capacity building in biodiversity. The project, furthermore, promotes 

the harmony between man and nature and has the strategy to strengthen the ecosystems. The SuMaRiO project, having a focus on 

land use, is carried out in the national priority area 2 (the northwestern ecologically fragile territories) a typical desert ecosystem. 

The impact of climate change on biodiversity is assessed and the conservation of biodiversity and wetlands is integrated into 

sectoral and regional planning. The project investigates, assesses and monitors biodiversity in different ecosystems in the region 

(action field 3) and aims to improve sustainable use policies (action field 1). In the stakeholder dialogue the project encourages 

stakeholders to actively participate in biodiversity conservation and sustainable use to improve the implementation capacity.  

Objectives of the Convention to Combat Desertification (CCD) are also implemented by SuMaRiO. The project aims to improve 

the living conditions of the local populations by assessing the socio-economic and environmental vulnerability to climate change. 

The focus of SuMaRiO is sustainable land management and the sustainable use of biodiversity which generates a global benefit 

via the production of sustainable produced cotton. Awareness raising on land degradation and education is promoted in the 

stakeholder dialogues and the exchange with students. In the process of developing a decision support system, policy, 

institutional and socio-economic drivers of land degradation and barriers to sustainable land management are assessed. With the 

help of the decision support system recommendations to remove these barriers are developed. The results of the project will 

improve knowledge of interactions between climate change adaption and restoration of degraded land in an ecological fragile 

area. 

4. POLICY ORIENTED RECOMMENDATIONS 

In the SuMaRiO project the Convention of Biological Diversity and the Convention to Combat Desertification are considered in 

one large region. The project’s results will contribute to the Convention of Biological Diversity and the Convention to Combat 

Desertification and the Chinese national biodiversity strategy and action plan. The recommendations are found in a rational 

discussion between various stakeholders. The decision support system is a crucial tool for finding quantifiable results of the 

planned measures and supports the stakeholder’s discussion. The implemented policies are described in point 3 of this extended 

abstract. 
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