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9.1

Bioenergy in Africa:
Opportunities and threats of Jatropha and related crops

Ehrensperger Albrecht’

! Centre for Development and Environment, Universitit Bern (albrecht.ehrensperger@cde.unibe.ch)

The development of the bioenergy sector is pushed worldwide in face of climate change and the expected shortage of fossil
fuels. Biofuels have the potential to raise export revenues, to create new jobs and to develop industries in developing coun-
tries, but also to reduce dependency on oil imports (KOJIMA and JOHNSON 2005, SIMS, HASTINGS et al. 2006). More biofuel
also means less use of fossil fuels. Models show that this would help reduce the price of oil, to the benefit of other developing
countries that cannot grow biofuel feedstock. As a consequence of these environmental and economic opportunities, pro-
duction of bio-ethanol from corn and sugar cane and production of biodiesel from rape and soy oil rapidly grew over the last
years. However, current research unveiled significant impacts of bioenergy on the environment (ZAH, HISCHIER,GAUCH,
LEHMANN, BONI and WAGER 2007; SCHARLEMANN and LAURANCE 2008), on land use competition between energy and food
crops (REINHARD and ZAH 2008; SEARCHINGER, HEIMLICH et al. 2008), as well as a strong dependence of the biofuels market
on subsidies (STEENBLIK 2007).

This Bioenergy in Africa (BIA) project addresses important issues of sustainable development in connection to the production
of biofuels, like food security, poverty alleviation, rural development and natural resources. By using a systemic approach,
the project will provide pathways towards realistic and sustainable production of bioenergy in Eastern Africa. The ap-
proaches by which the opportunities of biofuel production can be maximised and its threats minimised are at the core of
this approach. They include land use, livelihood strategies, natural resources management and policies. Specifically, the
project looks at four aspects of biofuel production (see figure next page):

1. Crop growth and processing: Assessing sustainable bioenergy production potentials and processing of Jatropha bio-
mass in different production systems and under different environmental and cultural settings.

2. Impacts of biofuel production: Assessing the socio-economic and environmental impacts of biofuel production in
local contexts with a focus on local livelihoods and natural resources dynamics.

3. Global policy, trade and certification: Assessing the influence of external socio-political and economic decision-
making processes on the regional and local biofuel production processes in Eastern AfTrica.

4. Potentials of biofuel in Eastern Africa: Upscaling findings in view of providing relevant decision-making and plan-
ning tools at the national and regional levels in Eastern Aftica.

The integration of project results at a regional scale will provide highly relevant baseline information for a broad range of
potential users. Concrete impacts are expected as follows:

e At the local scale: Enhanced capacity of farmers in crop production and biofuel processing.

e At the sub-national scale: Enhanced capacity of concerned governmental offices at district and provincial levels, to
be achieved again via support to the extension services.

e At the national and regional scales: Better and more sustainable planning and policy making in relation to bioenergy
production. Strengthening of the Eastern African Region through advocacy of its needs, priorities and potentials.

e At the global level: Impact on the global discourse on biofuel

REFERENCES

Kojima, M. and T. Johnson (2005). Potential for Biofuels for Transport in Developing Countries. Washington, World Bank: 150

Reinhard, J. and R. Zah (2008). "Consequential Life Cycle Assessment of the Environmental Impacts of an Increased
Rapemethylester (RME) Production in Switzerland." Biomass & Bioenergy.

Scharlemann, J. P. W. and W. F. Laurance (2008). "How green are biofuels?" Science 319: 43-44.

Searchinger, T., R. Heimlich, R. A. Houghton, F. Dong, A. Elobeid, J. Fabiosa, S. Tokgoz, D. Hayes and T.-H. Yu (2008). "Use of U.
S. Croplands for Biofuels Increases Greenhouse Gases Through Emissions from Land Use Change." Science 319 (5867):
1238 - 1240.

Steenblik, R. (2007). Government support for ethanol and biodiesel in selected OECD countries - A synthesis of reports
addressing subsidies for biofuels in Australia, Canada, the European Union, Switzerland and the United States, GSI -
Global Subsidies Initiative: 82.

Sims, R., A. Hastings, B. Schlamadinger, G. Taylor and P. Smith (2006). Energy crops: current status and future prospects.
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Zah, R., R. Hischier, M. Gauch, M. Lehmann, H. Béni and P. Wiger (2007). Life Cycle Assessment of Energy Products:
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9.2

Water Governance as a tool to ensure sustainable and secure human
development, in the Middle East

Exarchou Joanna', Salim Nidal?

! Global Institute for Water Environment and Health (GIWEH), Geneva- Switzerland.www.giweh.ch
2 Global Institute for Water Environment and Health (GIWEH), Geneva- Switzerland.www.giweh.ch

A large proportion of the water resources in the Middle East is trans-boundary and final arrangements on water allocation
between different countries in the region are not yet in place for “fair and equitable apportionment”. The Middle East
region’s natural water is not only threatened, it is also threatening!

Water quality and quantity are the main challenges of the region. Beyond the challenges related to the management of re-
source scarcity there are hydro-political and trans-boundary considerations. The majority of the water resources in the regi-
on is rivers and aquifers that cut across borders. Other than the fact that this often hinders the efficient and equitable
management of this water, the prospect of witnessing serious water conflicts in different parts of the region is very real.

When water resources in one community become scarce or threatened, the economic, social and environmental risks incre-
ase for everyone. Thus, a proactive integrated management approach is needed to balance the competing needs for this li-
mited resource. “Water Sustainability” is a collaborative community-driven initiative, which requires the active participati-
on of all members in the community. It seeks to establish new creative and coordinated water management strategies based
on value addition and security for all stakeholders in the community.

The key aspects to be considered for the future prospective are the role of governance, while governance is considered as a
process, so it is important to know 'how' it is done. Rules are brought in and decisions are made. From the other side, gover-
nance is a product (e.g. good governance, good decision making, bad governance).

One of the aims of the region is to improve sustainability through better water use efficiency and conservation. Water effi-
ciency can be improved by adopting structural measures like improving technologies and non-structural measures such as
water pricing, awareness raising, etc.

The second level of efficiency is related to the allocation and re-allocation of water resources to specific, higher-value uses
and more equitable use by all stakeholders.

The highest level of efficiency is related to the inter-basin trade of water. As water is quite a bulky item to transport, trading
water in its real form is costly, which is the reason why the concept of virtual water might comes into picture.

Governance in its several contexts such as (corporate governance, international governance, national governance and local
governance) is needed in the area.

Cooperation in the management of scarcity and quality does not only occur at the government level but also that of corpo-
rations. The CEO Water Mandate within the Global Compact is an opportunity at the highest levels of management to com-
mit to the improvement of water use efficiency.
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9.3
Conflicts and Natural Resources. Research Results and Outlook
Laurent Goetschel?, Didier Péclard!

! Swisspeace Foundation, Sonnenbergstrasse 17, CH-3000 Bern 7 (laurent.goetschel@unibas.ch)

The relations between natural resources and conflicts have a long history. For centuries, societies have used certain natural
resources to pursue their interests and political goals. Until the end of the 18™ century, for example, wood was of crucial
importance to the sea powers. Today, oil is in the headlines of the media worldwide as an indispensable component of su-
perpower politics, but also as a cause of conflict. This situation is referred to as geopolitics of conflicts connected with na-
tural resources (so-called resource conflicts; see Le Billon 2005). However, states do not have the monopoly over appropriation
of natural resources for political or military purposes. Control over natural resources or their use is also a significant factor
with regard to tensions and even conflicts between societal groups — independently of whether the resources at stake are
non-renewable (such as diamonds) or renewable (such as water or soil). Despite their long existence, the relations between
natural resources and conflicts remain problematic and must be critically scrutinised. Based on various case studies we de-
monstrate that the notion of a direct causal link between the environment and conflicts, although widespread in the scien-
tific literature, has no real empirical basis. Likewise, it is necessary to question the heuristic significance of this classical
perspective: concentrating on ecological causal relations bears the risk of not paying due attention to the real historical,
political and economic dimensions of these conflicts.

REFERENCES
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Institute of Geography, University of Bern.

Brock L. 1998. Umwelt und Konflikt im internationalen Forschungskontext. In: Carius A, Lietzmann KM, editors. Umwelt und
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Le Billon P. 2005. The geopolitical economy of ‘resource wars’. In: Le Billon P, editor. Geopolitics of Resource Wars. London and
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9.4

Local and regional sustainable land management options based on
assessed experiences

Liniger Hanspeter!, Schwilch Gudrun', Rima Mekdaschi Studer!

! Centre for Development and Environment, University of Bern, Hallerstrasse 10, 3012 Bern, Switzerland (hanspeter.liniger@cde.unibe.ch;
gudrun.schwilch@cde.unibe.ch; rima.mekdaschi_studer@cde.unibe.ch)

Sustainable Land Management (SLM) uses all types of land resources (soils, water, animals and plants) for the production of
goods to meet changing human needs, while simultaneously ensuring the long-term productive potential of these resources
and ensuring their environmental functions. Water management cannot be separated from land use, thus all SLM technolo-
gies are related to water, by controlling surface runoff and increasing infiltration, and as a result, store more water in the
soil. Without conservation measures the combined water loss through runoff and evaporation often leaves less than half of
the rainfall - or irrigated water — available for crops or other vegetation.



Depending on the climate, two major categories can be differentiated: In humid environments soil erosion and soil fertility
decline are common causes of land degradation. The implication is that conservation measures have to solve the problem of
excess water and its safe drainage either through the soil profile or on the surface. Here, the main aim is to reduce the
rapid runoff that causes sheet, rill and gully erosion on-site and flooding, sedimentation and pollution of rivers and water
reservoirs off-site (downstream). Potential SLM technologies include vegetative measures such as grass strips, green cover,
agroforestry systems or structural measures such as terraces, gully rehabilitation, etc. In sub-humid, semi-arid and arid re-
gions, the same problems may occur through erratic rainfall, but the main focus is on water conservation and improved
water use efficiency, e.g. through in situ accumulation of soil moisture and reduction of the water losses by runoff and direct
evaporation from the soil, or through water harvesting. Examples here include conservation agriculture, improved cover,
stone lines, planting pits and basins, area enclosure and assisted natural regeneration, etc. Successful SLM technologies often
involve combined measures, for example structures to collect water as well as agronomic measures to reduce runoff and
evaporation losses.

Worldwide, there are numerous positive experiences of sustainable land management. These counter the prevailing and
pessimistic view that land and environmental degradation is inevitable and continuous. WOCAT has developed an interna-
tionally recognized, standardised methodology involving a set of three questionnaires to document relevant aspects of SLM
technologies and approaches, including area coverage. A computer-based database system facilitates data entry, retrieval and
evaluation. Apart from the cases documented through WOCAT (www.wocat.org) and elsewhere, the vast body of knowledge
and wealth of experience in SLM made either by projects or through innovations and initiatives by the land users themselves
remains scattered and localised. There is still a rich untapped SLM diversity that is not readily available to land users, those
who advise them, or planners and decision makers. Thus the basis for sound decision making (for up-scaling) is lacking and
mistakes are being repeated. The WOCAT tools provide a unique method for the comprehensive documentation, monitoring,
evaluation and dissemination of SLM knowledge from land users, SLM specialists and researchers from different disci-
plines.

A new methodology has been developed for the selection of SLM strategies, combining a collective learning and decision
approach with evaluated practices documented by WOCAT. A concise process of three parts involving all stakeholders starts
with identifying land degradation and locally applied solutions in a stakeholder workshop. In the second part local solutions
are assessed with the standardised WOCAT evaluation tool, and in the third part promising strategies for implementation
are jointly selected with the help of a decision support tool. Facilitated by a moderator, participants conduct multi-criteria
evaluation to rank existing and potential SLM strategies for field trials. This involves stakeholders identifying and weighing
relevant criteria (e.g. technical requirements, costs and benefits, social acceptability, etc.). An option can only be considered
sustainable if its evaluation is (more or less) positive with respect to all three dimensions of sustainability: economic, eco-
logical, and socio-cultural. Thus, the negotiated SLM option has to pay off for land users implementing it, has to have positive
impacts on land resources (including soil, water, vegetation, fauna), and has to be acceptable to local actors by fitting into
their socio-cultural context and practices.

However, SLM is often beyond the means, responsibility and decision-making power of individual land users. Proper plan-
ning includes both local participation (by the stakeholders) and regional overall planning where on-site and off-site impacts
and their interactions are considered and regulated. This is most important with regard to watersheds, where it can involve
distant communities and affect their local land use planning. Too little consideration has been given to proper assessment
of on-site and off-site land use interactions that lead to regional and global damage or benefits. Areas with land degradation
and good SLM practices need to be identified and the impacts assessed, for which the WOCAT mapping tool was developed.
It provides key information for decision making at local, regional and national level, about where investments can best be
made, and about which SLM practices have the best potential to spread.

REFERENCES
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9.5

From a Technocratic to a Custodianship Approach: Putting Herders at the
Centre of Pasture Management in Kyrgyzstan

Daniel Maselli', Inam-ur-Rahim 2

! Centre for Development and Environment, Universitdt Bern, Hallerstrasse 10, CH-3012 Bern and University of Central Asia, Bishkek
Kyrgyzstan, and Swiss Agency for Development and Cooperation, Bern (daniel.maselli@deza.admin.ch)

2 Centre for Development and Environment, Universitdt Bern, Hallerstrasse 10,

CH-3012 Bern, University of Central Asia, Bishkek Kyrgyzstan (irahim33@yahoo.com)

In the context of research led by the NCCR North-South and the TPP ‘Pastoral Production Systems’ in Central Asia, a new
participatory approach and methodology has been tested where local herders are actively involved in assessing, monitoring
and managing pastures. So far the assessment of pasture conditions in Central Asia has been carried out by specialists em-
ployed by state entities. Based on periodic field visits, maps indicating the potential fodder production and carrying capac-
ity have been established and were meant to be kept up-to-date. However, these maps appear to be hardly ever used by herd-
ers and village administrations and up-dating is being hampered by lack of financial and human resources since indepen-
dence.

Based on experiences from northern Pakistan, a new approach has been tested in three different villages in Kyrgyzstan. The
fundamental change is linked to the recognition of local herders as the real managers and future custodians of the pastures.
The innovative methodology integrates biophysical, socio-economic and institutional elements into a participatory pasture
management planning system. As these elements interact in a highly dynamic and interdependent manner, change in any
one is bound to modify the resulting land-use strategy. This fact leads to a need for more appropriate context specific ap-
proaches for pasture management to secure the appropriate use of pastoral resources.

After an exploratory integrated survey meant to identify the appropriate planning units, the local herders are guided in se-
lecting appropriate indicator species for pasture monitoring. In parallel the current seasonal occupation and utilization
pattern is assessed. Herders are trained to evaluate grazing land conditions. During this process, the trained herders assess
the relative availability of key indicator species, the calculated stocking capacity of different management units, and the
current stocking. Based on this understanding a joint rehabilitation or sustainable management strategy can be devised us-
ing a multi-stakeholder process in which local authorities are integrated.

The main innovation resides in simplifying and modifying the classical conservation monitoring tools to a herder-monitor-
ing tool in a transition context based on participation and taking into consideration local [ traditional knowledge.

REFERENCES
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Repartition Et Hydrochimie Des Aquiferes De L'extremite Nord
Occidentales Flysch Numidien, (Tunisie Septentrionale)

MEJRI Zouhaier', BEN HAMZA Chedhly, HATIRA Nouri* et ABIDI Riadh ;

Unité de Recherche — Géologie des Ressources Naturelles, Département des sciences de la terre, Faculté des sciences de Bizerte, Jarzouna-
Bizerte.7021. Tunisie. 'mejrizouhair@yahoo.fr; *nouri_hatira@yahoo.fr

La region de Kromerie, située en rive gauche de I’Oued Mejerda, se carcterise par un réseau hydrographique dense et ramifié,
une topographie treés accidentée et une pluviométrie annuelle 1500mm

La série Numidienne de la région de Kroumerie (Tunisie septentrionale) est subdivisée en trois termes lithologiques distincts
(Rouvier, 1977). Cette série représente un potentiel réservoir hydrogéologique important essentiellement dans le membre
médian gréseux (Kroumerie).

La zone naturelle de la Kroumerie est découpée par un réseau d’accidents majeurs disposées en décrochements- chevauche-
ments de direction NE-SW a NNE-SSW senestre et sub E-W dextre (Ben Ayed, 1994). Cette structuration est a I’origine, d’une
part, de la compartimentation des gres et de I'isolement différentiel des réservoirs gréseux et d’autre part, de la création
d’une fracturation multidirectionnelle tardive entrainant une augmentation préférentielle de la porosité et de la perméa-
bilité des grés consolidés des flyschs numidiens du Maghreb (Johansson et al., 1998) (Fig.1).

Les réservoirs gréseux sont caractérisés par une dynamique sédimentaire représentée par des corps lenticulaires, des chen-
aux, slumps. Avec des bioturbations, des filons ; ont été perturbé par le replissement d’age quaternaire ancien et d’extrusion
de Trias salifere (Rouvier, 1977).

Lalimentation de réservoirs se fait par les filons gréseux qui assurent la jonction des différentes sills parcourant les grés
de Kroumerie.

Les eaux souterraines issus de réservoir gréseux des Mogods montrent des facies hydrochimiques de type chloruré et sulfaté
calci-magnésien et de type chloruré et sulfaté sodique et potassique. des concentration élevais en sulfates et en sodium, avec
un dégagement d’odeur fétides,a été manquées au niveau de certains captages implantés suivant une direction préférenti-
elle orientée NNE-SSW.

Toutefois, la composition chimique des eau souterraines, mémoire des échanges eau-roches. Constitué un support fiable de
lessivage et de dissolution des lithos faciés réservoirs. La richesse en chlorure et en sodium est difficile a expliquer sans ad-
mettre que set aquifere gréseux est connecté a des facies évaporitique du Trias., notamment dus que un accident profond
est injecté par un endroit par des pointements volcaniques.
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Ben Ayed, N. 1994. Les décrochements - chevauchements EW et NS convergents de la Tunisie septentrionale: Géométrie et
essai de reconstitution des condition de deformations. Proceedings of the 4™ Tunisian petroleum Exploration
conference. E.T.A.P, Tunisie, 25-35.

Johansson, M., Braakenburg, N.E,, Stow AV.D. and Faugeéres J. Cl. 1998. Deep-water massive sands: facies, processes and
channel geometry in the Numidian Flysch, Sicily. Sedimentary geology .115, 233-265.

Rouvier, H. 1977. Géologie de ’extréme tunisien: tectoniques et paléogéographies superposes a I’extrémité orientale de la
chaine maghrébine, these Doctorat es Sc., Univ. P et M. Curie, Paris, France.

Anticlinal
Babouch d'Ain Draham Synclinal de = des écailles” Diapir de
. o h . one f
Synclinal de Babou . Ben Metir Plis des Amdouns Trias de Thibar
4 S 4 .
(S > o Y S el % ’I < f A/ :
N / (@ =D RS y Af
e

Fig .1. Coupe géologique simplifiée la structure des réservoirs hydrogéologiques de la région des Kroumerie (Rouvier, 1977)
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9.7

Using the SWAT hydrological model to quantify water-related ecosystem
services in a large East African watershed

Notter Benedikt!, Hurni Hans', Abbaspour Karim?

! Centre for Development and Environment, Universitit Bern, Hallerstrasse 10, CH-3012 Bern (benedikt.notter@cde.unibe.ch)
? Eawag, Uberlandstrasse 133, Postfach 611, CH-8600 Diibendorf

The East African Pangani Basin, a watershed of about 43,000 km? located in Tanzania and straddling the border to Kenya, is
characterized by an increasing demand for water-related ecosystem services. These include domestic use, agriculture, and
hydropower production. The final aim of the study is to assess water availability to sustain ecosystem services for the current
situation as well as possible future scenarios in the basin. We start from the assumption that an ecosystem service is realized
if the availability of a resource (like water) matches an existing demand of any stakeholder in terms of quantity, quality, ti-
ming and location (Notter et al. [submitted]).

The SWAT model (Arnold et al. 1998) can be used to estimate water availability for unmeasured locations and for hypotheti-
cal situations, but under the given assumption needs to produce outputs for spatial and temporal units within which the
ecosystem services of interest are transferrable. In the case of Pangani Basin, a monthly temporal resolution and spatial units
corresponding to the intersection of climatic zones, subbasin boundaries, and administrative units at the Ward level is ne-
cessary. An additional challenge in our study was the lack of high quality data on climate, discharge, and water use, which
makes uncertainty assessment an imperative. The mentioned challenges were met with a combination of five strategies:

a) Reducing data limitations by combining datasets from different sources, e.g. by using GIS tools to determine and imple-
ment the best possible technique for pre-processing climatic data taking into account elevation effects;

b) Implementing minor modifications to the SWAT2005 model code (corrections in the irrigation and dormancy routines,
writing additional output variables, introduction of parameters that allow varying measured time-series inputs);

c) Developing a subbasin configuration procedure that takes into account administrative units and elevation zones while
minimizing the number of subbasins created;

d) Applying the SUFI-2 algorithm (Abbaspour et al. 2007) for model calibration and uncertainty assessment, and additional-
ly including uncertainty in measured time-series inputs like rainfall, temperature, point sources, and maximum allowed
diversions in the uncertainty analysis;

e) Deriving proxies for water-related ecosystem services from SWAT outputs, e.g. water availability at the 95% reliability level
as a proxy for domestic water, number of months per year without water stress as a proxy for agriculturally suitable land,
or discharge at 75% and 95% reliability levels at topographically suitable locations as a proxy for hydropower production.

Calibration and validation of monthly discharge yields satisfactory results, with Nash-Sutcliffe coefficients of >= 0.5 reached
at 8 of 12 stations, on average about 70% of measured data bracketed in the 95% prediction uncertainty, and an average width
of this uncertainty range of about 1.13 standard deviations of measured data. Water quality parameters could not be calibra-
ted for a lack of measured data, but uncertainty bands can be calculated based on the physically plausible ranges of parame-
ters sensitive to water quality.

The calibrated model produces outputs for any required administrative unit, climatic zone, or subbasin, or any combination
of these units. Preliminary results from ecosystem service quantification for the "current situation" (weather conditions
from 1981-2005, land use and socio-economic data from 1997-2002) indicate that domestic, and to a lesser extent also indus-
trial and livestock water demands are near satisfied at the 95% reliability level in those Districts that are better accessible by
roads, probably because water infrastructure can be built and water rights can be obtained more easily in these areas. On
agricultural land in the lowlands, where there is potential for expansion, periods without water stress are greatly prolonged
where irrigation is applied, and productivity thus enhanced; however, irrigation directly impacts on hydropower potential
by significantly reducing dry season discharge.

Evaluation of possible future scenarios and alternative management options has not been carried out yet but is planned for
the coming months.
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Caribbean Water Monitor: Small island states, water resources and
climate change
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The sufficient availability of water resources is a key factor of success for any community. This project addresses the changes
in the availability of water resources in the Caribbean today, and the impact of climate change. An internet-based monitoring
tool - the Caribbean Water Monitor - is being developed, which indicates the current situation regarding the availability of
water on two island states of the Caribbean (Barbados and Trinidad & Tobago). Based on the input of climate data - mainly
precipitation and temperature - the tool assesses automatically the current situation and displays it in a comprehensive
form, such as maps or trend graphs, as developed in a former project for the Caribbean island Saint Lucia (Figure 1).
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Figure 1. The usage of drought indices, such as Standard Precipitation Index or Deviation from Normal are used as support information in

water resources management (www.droughtinfo.org).

The Caribbean Water Monitor is an essential tool for water resources management, and offers a help for decision support for
planning and managing water resources. Climate change will require adaptation strategies. These strategies will have to be
guided by assessment and monitoring tools, such as the proposed Caribbean Water Monitor.

This one-year project is developed in cooperation by a Swiss and Caribbean research partner with complementary compe-
tences, and financed by KFH-DEZA.

In our poster we show the current status of the project on the development of map based drought and water indices and the
identification of climate change signatures in rainfall records of Barbados.
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9.9
GIS-based Decision Support for Soil Conservation Planning in Tajikistan
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Soil erosion on sloping agricultural land poses a serious problem for the environment as well as for production. In areas with
highly erodible soils, such as those in loess zones, application of soil and water conservation measures is crucial to sustain-
ing agricultural yields and preventing/reducing land degradation.

The present study, carried out in Faizabad, Tajikistan, was designed to evaluate the potential of local conservation measures
on cropland to provide decision support for planning sustainable land use in a spatially explicit manner. A sampling design
to support relative comparative analysis between well-conserved units and other field units was established in order to esti-
mate factors that determine water erosion, according to the Revised Universal Soil Loss Equation (RUSLE). Such factor-based
approaches allow ready application in a geographic information system (GIS) environment. Furthermore, the factor-based
RUSLE model facilitates straightforward scenario modelling. High-resolution Quickbird satellite imagery was used to assess
canopy cover — a major erosion control factor in the model. Standardised questionnaires designed by WOCAT (World
Overview of Conservation Approaches and Technologies) were used to document local conservation measures.

The study showed first that assessment of erosion and conservation in an area with inhomogeneous vegetation cover neces-
sitates the integration of plot-based cover derived from high-resolution satellite imagery in order to enable plot-wise conser-
vation planning.

Furthermore, thorough field assessments showed that 25.7% of current total cropland is covered by conservation measures
(terracing, agroforestry and perennial herbaceous fodder). Assessment of the effectiveness of these local measures, combined
with the RUSLE calculations, revealed that current average soil loss could be reduced by low-cost measures such as contour-
ing (by 11%), fodder plants (by 16%), and drainage ditches (by 55%). More expensive measures such as terracing and agrofor-
estry can reduce erosion by as much as 63% (for terracing) and 93% (for agroforestry combined with terracing).

Indeed, scenario runs for different levels of tolerable erosion rates showed that more cost-intensive and technologically ad-
vanced measures would lead to greater reduction of soil loss. However, given the economic conditions in Tajikistan, it seems
more advisable to support the spread of low-cost and labour-extensive measures.

REFERENCES

Bithlmann, E. 2006: Assessing Soil Erosion and Conservation in the Loess Area of Faizabad, Western Tajikistan. MSc, Centre
of Development and Environment, University of Bern.

Liniger, H.P.,, and W. Critchley. 2007: Where the Land is Greener. Case studies and analysis of soil and water conservation
initiatives worldwide. Wageningen: Technical Centre for Agricultural and Rural Cooperation.

Renard, K.G., G.R. Foster, G.A. Weesies, D.K. McCool, and D.C. Yoder. 1997: Predicting soil erosion by water: A guide to
conservation planning with the Revised Universal Soil Loss Equation (RUSLE). Agriculture Handbook 703. Washington,
DC: USDA.

Shi, Z.H., C.F. Cai, SW. Ding, TW. Wang, and T.L. Cho. 2004: Soil conservation planning at the small watershed level using
RUSLE with GIS: A case study in the Three Gorge Area of China. Catena 55(1): 33-48.



oM
~N
N | sa13unod buido|ansp Ul $324N0SaJ pue| pue Ialep\ (6 wnisodwAs



	9. Water and land resources in developing countries:towards innovative management and governance
	9.1 Ehrensperger
	9.2 Exarchou
	9.3 Gotschel
	9.4 Liniger
	9.5 Maselli
	9.6 Mejri
	9.7 Notter
	9.8 Thüring
	9.9 Wolfgramm


