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Carbiocial

Experimental C-enrichment of tropical farm soil with biomass–
litter decomposition and soil fauna

L. Vega1, K. Peña Peña1, M. Unger1, K.M. Wantzen2, U. Irmler1
1

University of Kiel

2

University of Tours

In the framework of the Carbiocial project, on-farm experiments have been performed to enrich tropical farm
soil (Red Latosol) with different types of biomass on the medium term. Here, we assess the effect of the biomass
addition on soil organic carbon, nutrients, water holding capacity and crop biomass (soy and corn biomass and
grain production). The applied biomasses are locally available and are considered either cost-efficient or waste
materials. We aim to identify of one or more types, amounts and application methods of biomasses, which improve significantly soil quality and/or crop production in the Brazilian Cerrado.
The experiments were established in two farms, Rio Engano and Sao Valentim farms in the municipalities of
Campo Verde and Sinop, respectively. In those farms the experiments were set up in areas of about 1 Km. At the
beginning of the experiments (Feb and Sep 2012, Verde and Sinop, respectively), we added three different types
and amounts of biomasses, using two disposition methods; direct on the soil or with harrow incorporation. The
biomass effects were evaluated after one, two and three years of the addition.
Our preliminary results show a positive response of soil organic carbon (SOC) contents to the biomass addition. From our outcomes; we aim to provide information for the development of SOC enrichment schemes and
carbon-friendly landscape management programs for farms, using local resources at local-regional scale in the
Brazilian Cerrado.
However, breakdown experiments under different land use showed, that the vegetation change from near-natural forests to agriculturally used sites are mainly responsible for less carbon accumulation in ecosystems. The
most effective management to avoid carbon losses is to maintain the original hard-leaved vegetation with low
decomposition rates.
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Paradigm in modelling climate change for crop productivity adaptation and GHG emission mitigation
Tobias Kawohl1, Claas Nendel2, Hermann Jungkunst3, Frank Lunkeit4, Helge Dietrich1, Markus Kilian4, Jürgen Böhner1
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In the tropics of South America, global climate change is assumed to affect both the natural dynamics of highly
vulnerable forest ecosystems and the agricultural crop production. Thus investigation of recent and projected
climate change at a regional scale is necessary. Against this background, in the research project CarBioCial a hierarchical climate model chain was developed and implemented which enables a spatio-temporal high resolution
simulation of climate data for present and future time slices, subsequently utilized as dynamical climate forcings
for a suite of agro-environmental modeling applications.

Two different approaches were used: a) the Weather and Research Forecasting model (WRF), a dynamical regional climate model (RCM) and geostatistical methods for a further refinement and b) the STatistical Analogue
Resampling scheme (STAR) (Orlowsky et al. 2008) which generates scenarios based on day-to-day mapping of
historical data. While the projected temperature increase (for the same scenario) in both models does not vary
substantially, the changes in precipitation differ strongly. While STAR projects a strong decrease in precipitation
(-40%) until 2040, WRF simulates a spatially more heterogeneous future with an overall precipitation increase
of roughly 6%. which is in good accordance with other modeling initiatives (Marengo et al. 2012). These differences in the model results, especially the distinct differences in potential future precipitation point to substantial
uncertainties concerning the modeling of potential future climatic conditions.
The implications for crop yield modelling further down the chain were quite significant. Using the WRF climate
projection, future soybean and maize yields mainly responded to the increase in temperature, showing moderate yield decline or stable yields across the region. In contrast, using the STAR climate projection, the absence of
sufficient rainfall in spring causes the crop model to project an increasing number of crop failures, and with this
significant decline in future yields. GHG Modelling showed no response to Climate change, as no reactions to
seasonal changes (dry to wet period) were measured. This is highly interesting and the underlying processes have
to be understood, but it shows the advantage of interdisciplinary reasearch.

References
Marengo, J.A., S.C. Chou, G. Kay, L.M. Alves, J.F. Pesquero, W.R. Soares, D.C. Santos, A.A. Lyra, G. Sueiro, R. Betts, D.J. Chagas,
J.L. Gomes, J.F. Bustamante, and P. Tavares, 2012: Development of regional future climate change scenarios in South America
using the Eta CPTEC/HadCM3 climate change projections: climatology and regional analyses for the Amazon, São Francisco
and the Paraná river basins. Climate Dynamics, 38,) 9 1829-1848.

Orlowsky, B., Gerstengarbe, F.-W., Werner, P. C. (2008): A resampling scheme for regional climate simulations and its performance compared to a dynamical RCM. Theoretical and Applied Climatology 92, p. 209-223.
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Drivers of land-use and –cover change (LUCC) and the efficiency of
zero-deforestation policies in Southern Amazonia
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The growing importance of globally negotiated arenas for export-driven agriculture commodities and infrastructure projects are intrinsically connected to long-term deforestation dynamics, such as along the highway CuiabáSantarém (BR-163) in Southern Amazonia. Even though the deforestation processes are considered to be highly
influenced by changes in environmental policies, exchange rates, pricing and supply chain interventions, recent
deforestation rates are on the rise again. We argue that the strong focus on command and control strategies
hampers intensification strategies to improve rural productivity and fails in consequence to further ensure a deforestation slowdown. Thus, actor-specific land use strategies in frontier development processes are crucial both
for the understanding of regional process flows and for the design of alternative development paths towards local
embeddedness. We focus on the spatial implications of dynamic cattle ranching expansion in Southwest Pará and
the socio-economic consequences of zero-deforestation agreements for blacklisted municipalities. As a result, we
discuss the contradictory existence and implications of ‘illegal’ production activities and the lack of opportunities
due to persistent situations of unresolved land tenure, environmental regulation and limited access to financial
services.
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Integrated river basin management in Southern Amazonia: Water balance components and erosion simulation for land-use change scenarios
Gabriele Lamparter1 ,Marcus Schindewolf2, , Ricardo S. S. Amorim3, Gerhard Gerold1

1 – Physical Geography, Institute of Geography, Georg-August-University of Göttingen, Goldschmidtstr. 5, 37077
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The Southern Amazon deforestation arc is one of the world most dynamically changing landscapes mainly to
The Amazonian agricultural frontier is one of the world’s areas with most rapid deforestation and agricultural
intensification. The work presented here demonstrates the effect of future land-use change on water balance
components and soil erosion. It evaluates scenario model estimates for two macro-catchments with distinct different climatic and land-use characteristics. Land-use change and climate scenarios were developed within the
Carbiocial project and applied for the period 2025-2035. The das Mortes catchment is located in the Brazilian
Savanna Biome with several decades of intensive cash cropping and cattle grazing (currently 30% natural vegetation). The Jamanxim catchment is located in the Amazonian Rainforest Biome with a high proportion of remaining
primary forest and comparatively small areas of recent clearing for cattle ranging (currently 80% natural vegetation). Water balance components were investigated with the SWAT model (Soil and Water Assessment Tool.
Erosion was estimated with the EROSION 3D soil loss and deposition model developed from experimental data
within the Carbiocial project.
Estimated land-use effects on the water balance are proportional to land-use change with higher overall discharge (Q) for continuous deforestation in both macro-catchments. Further, the change in the water balance
follows seasonal patterns with highest hydrological land-use effects during the rainy season (6-68% increase of
monthly Q for 5-24% removal of natural vegetation with the STARS climate scenario). Overall, with continuous
deforestation peak discharge increases, whereas dry season discharge is similar for all land-use change scenarios.
The highest land-use change impact on the water balance is associated with the conversion from forest to pasture. For example, monthly Q at the beginning of the rainy season increases by up to 68% for a 13% conversion of
natural vegetation into pasture in the das Mortes catchment. The seasonal increase of Q due to increased pasture
area is similar in the Jamanxim catchment, however more equally distributed over the rainy season.
With regards to erosion, land-use change effects are subordinate to climate change effects. For the WRF climate
scenario with 20% increased precipitation compared to the reference period (2000-2010) a 200% rise in erosion
is estimated, with 180% due to increased rainfall intensity and 20% land-use effect for the savanna catchment.
For the STARS climate scenario with ~40% less precipitation in the Savanna Biome a 90% decrease of soil erosion
is expected. Change in erosion for all scenarios compared to the current situation are more pronounced in the
rainforest catchment, with removal of primary forest and higher rainfall intensities. Hence, we estimate that an
increase of rainfall (WRF scenario) and ongoing deforestation will cause a quadruplication of soil losses. Also if the
STARS climate scenario with reduced rainfall is combined with a high proportion of conversion of natural vegetation, soil losses are expected to be higher than those observed to date. Additionally, erosion is most effective at
the beginning of the rainy season, which coincides with the highest increase of runoff due to land-use change.
Therefore, making this the period with the highest potential to effect mitigation.
Macro-catchment model results are confirmed by the results gathered in the three years of Carbiocial project
micro-catchment research. The micro-catchments (area <1km²) are covered by uniform but contrasting land use
and are located within the perimeter of the modelled macro-catchments. Highest effects of land-use change
were recorded for the conversion of natural vegetation to pasture, both with regards to higher peak discharge
generation and erosion vulnerability.
Our results suggest, that highest effects are related to the loss of natural vegetation cover. However, after conversion agricultural areas management is most crucial during the beginning of the rainy season. Here, cover plants
and avoidance of machine activity can potentially aid to decrease peak runoff and erosion.
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Development of LUC-scenarios for Southern Amazonia
Rüdiger Schaldach1, Regine Schönenberg2, Florian Gollnow3, Jan Göpel1,Tobia Lakes3, Katharina Meurer4
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In the last two decades the region of Southern Amazonia (the federal states of Mato Grosso and Pará) has experienced enormous land-use change dynamics. This includes urbanization processes as well as a massive intensification of agricultural production mainly in Mato Grosso but also the loss of ecosystems such as tropical rainforest
and Cerrado due to deforestation and expansion of extensive cattle farming. Land use planning can be an effective tool to reach multiple goals such as minimizing negative effects on the environment while fostering sustainable economic growth and societal development. However successful implementation depends on a complex set
of prerequisites. Assessed examples of official regulations related to land-use planning include Terra Legal, CAR,
the new forest law as well as the program for the environment regulation.
One objective of the Carbiocial project is to explore how land-use change in one of Brazil’s most dynamic region
will develop in the next 30 years and how it will be affected by the implementation of land-use planning options.
For this purpose we have created a set of scenarios that portray different plausible development pathways of the
region. Each scenario consists of a storyline which is a short narrative of the respective future world. On this level
the most important small-scale factors and agents such as farmers and institutions are considered. They were
initially developed by a group of experts in Germany and successively refined by stakeholders from the region. As
any development in Brazil – due to its size and economic potential – land-use changes have a significant impact on
global society, economy and climate. Therefore, it was necessary to link the regional scenarios to global scenarios. In order to visualize the resulting land-use change and to quantify potential environmental impacts the storylines were translated into maps by two coupled spatially explicit land-use models (LandSHIFT and alucR). Based
on these maps, we estimated the effect of land-use change on the greenhouse gas budget for each scenario. The
poster gives an overview of the scenario development process and the key elements of the different scenarios.
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CC-LandstraD
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COMTESS

Project COMTESS
Work Package 6.1- Economic Valuation of Land Management Options
MICHAEL AHLHEIM1, OLIVER FRÖR2, PETER TANNENBERGER1
University of Hohenheim, Chair of Economics, especially Environmental Economics, Regulatory and Consumer
Policy, Schloss Hohenheim 1, 70599 Stuttgart, Germany, ahlheim@uni-hohenheim.de; peter.tannenberger@
uni-hohenheim.de
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According to the predictions of climate researchers global warming will increase the probability of inundation of
coastal areas also in Germany if no countermeasures are taken. This would lead to a significant change of landuse, the overall appearance of the landscape would change as well as the local ecosystems and the ecosystem
services (ESS) they provide. Measures to preserve the landscape in its present state will be costly since they comprise coastal protection as well as protection against flooding from inside waters, including higher investments
in drainage systems like ditches, sluices and pumping stations. Therefore, the question arises if these measures
are worthwhile implementing. This decision depends on the costs, but also on the social value of such protection
measures, i.e. the social benefits they generate. Since there are no market prices for the valuation of benefits accruing from protected ecosystems special methods for the assessment of such benefits must be employed. One
of them is the Contingent Valuation method (CVM) which was used in Work Package 6.1.
The goal of this work package was to assess empirically in monetary terms the benefits accruing from a preservation of the present state of landuse and environment in the coastal regions of Lower Saxony (LowSax) and Mecklenburg-Western Pomerania (MeckPom). This status quo scenario (called “Trend” in the project) was confronted
with scenarios implying permanent flooding of parts of the land and the ensuing changes of ecosystems. In the
course of CVM interviews people living in the affected areas of LowSax and MeckPom were asked their willingness to pay (WTP) for preserving Trend. Respondents’ WTP is interpreted as the monetary expression of the utility they expect from the scenario to be valued. Adding up the WTP of all people concerned yields its social value.
Individual WTP statements were gathered via three different interview methods (face-to-face, mail and internet
surveys, N = 1,865) based on representative samples of the population in the respective regions. The survey
design as well as the formulation of the questionnaire benefitted from careful pre-testing, in-depth expert interviews and community participation techniques. Asked to rank the main characteristics of Trend according to their
importance, it showed that the most important features for respondents are agricultural production, production
of wind energy in the region, recreation for locals and a safe living environment for endangered birds. More than
half of the respondents stated a positive WTP for Trend. More than 80 per cent state that actions to fight climate
change should be taken soon. Stated average WTP over all regions and survey modes amounts to 23.27 € per
household per month. However, region-specific WTP differs markedly. Respondents from MeckPom state a lower
WTP in relation to their available household income than respondents from LowSax. They also show a stronger
belief in government responsibility for their personal well-being than respondents from LowSax. Additionally, the
data shows that available household income, marital status, altruistic motives as well as living in LowSax have a
significant positive effect on the WTP statement by the household.
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COMTESS: Relationships between water level, land use intensity, vegetation and breeding birds in coastal
landscapes
Celia Grande1, Julia Stahl2, Martin Maier3, Miguel Cebrian3, Anastasia Trenkamp4, Juliane Trinogga3, Michael Kleyer3
University of Oldenburg, Landscape Ecology Group, 26111 Oldenburg, Germany, celia.grande@uni-oldenburg.
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The German coast is threatened by climate change due to sea level rise and changes in precipitation. The collaborative research project COMTESS (Sustainable Coastal Land Management: Trade-offs in Ecosystem Services)
studies possible future changes in land management at the German coast. Different options of land use adaptation to climate change are investigated under ecological and socio-economic aspects. The scenarios involve the
construction of embanked areas in the agricultural hinterland of the dike, which could serve as water reservoirs
and prevent salt water intrusion. Depending on water level and land management decisions, large reed beds with
subsequent peat formation or a mosaic of smaller water bodies and extensively managed grasslands within the
embanked areas could develop. These changes in vegetation and soil properties could in turn lead to a shift in the
breeding bird community in the embanked areas and thus affect biodiversity in the region.
Coastal ecosystems contain significant proportions of several endangered breeding bird species, for example the
Black-tailed Godwit, Redshank or Lapwing. They will benefit from an increase in wet and extensively managed
grasslands. However, permanently waterlogged meadows that develop into reed beds would be lost as valuable
breeding habitat for farmland birds, which is one of the species groups facing the most severe population declines in Europe.
The impact of water level, land use intensity, soil and vegetation properties on breeding bird diversity and threatened breeding birds are investigated. To understand how these parameters relate to each other will help in assessing the effects of land use change on biodiversity and giving advice to decision makers in the region.
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Insurance value of land management scenarios under climate change: Trade-offs between ecosystem services
and between stakeholder groups
A.M. Tanvir Hussain1, Stefan Baumgärtner2
University of Freiburg, Environmental Economics and Resource Management, Tennenbacher Str. 4, 79106
Freiburg, Germany, tanvir.hussain@mail.ere.uni-freiburg.de
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Making efficient and equitable land use decisions in the presence of climate change requires a comparative evaluation of different land use (or management) scenarios under conditions of uncertainty. WP8 applies the concept
of “insurance value” to compare multiple land management scenarios in terms of their economic desirability
(value) for different stakeholder groups under uncertainty. Uncertainty arises from the fact that any chosen land
use scenario results in a probability distribution for the quantity of a particular ecosystem service. This uncertain
quantity of services translates to income variability for stakeholders. Assuming risk-averse stakeholders, and using concepts from decision making under uncertainty according to expected utility theory, two valuation measures, insurance value and willingness to pay, are derived.
The insurance value idea is adapted from Baumgärtner (2007) and Baumgärtner and Strunz (2014) – it measures the value of a change in risk premium that occurs between two land use scenarios. Willingness to pay, on
the other hand, measures total economic value associated with moving between two risky scenarios. The objectives, in this WP, are (1) to use the information on ecosystem services distribution to estimate the insurance
value and the total economic value for each of the COMTESS management scenarios; and (2) to investigate the
trade-offs between the management scenarios and between different stakeholder groups. Trade-offs are shown
in mean income-variance of income space, where each potential land use scenario can be readily compared
against the trend scenario (benchmark). Interesting trade-offs can also be explored in two-dimensional ecosystem services space where each scenario can be represented by a combination of expected quantities of the two
chosen services.
WP 6.2 looks at situations involving more fundamental forms of uncertainty, when the probability distribution for
the ecosystem service is unknown. This kind of uncertainty is termed Knightian uncertainty and a framework for
rational decision making under such uncertainty is developed in this part of the research.

References:
Baumgärtner, S. (2007). The insurance value of biodiversity in the provision of ecosystem services. Natural Resource Modeling, 20: 87-127
Baumgärtner, S. and S. Strunz (2014). The economic insurance value of ecosystem resilience. Ecological Economics, 101:
21-32
Engler, J.-O. and S. Baumgärtner (2015). Model choice and size distribution: a Bayequentist approach. American Journal of
Agricultural Economics, 97: 978-997
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Simulation of the groundwater balance in selected recharge areas at the German Baltic Sea
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Climate Change will have a strong influence on coastal lowland areas. Besides changing climate conditions in the
future the expected sea level rise (MSA) will probably have an impact on the water balance in those areas. Nevertheless, for German coasts a regional analysis of these effects hasn’t done yet.
Within the interdisciplinary project COMTESS (Sustainable coastal land management: Tradeoffs in ecosystem
services) supported by the Federal Ministry of Education and Research, the impacts of the climate change on
the groundwater level are analysed for two lowland areas located at the German Baltic Sea. The changing salt
concentrations in the groundwater are additionally taken into consideration. The finite element system FEFLOW
serves as a tool for the analyses. Steady groundwater flow models are generated and calibrated to a long-term
average current state with FEFLOW. Afterwards, a transient validation is performed. The simulation of future
conditions is enabled by changing the climatic and hydrological conditions in the validated model such as the
groundwater recharge and the MSA. In this project WETTREG-Scenarios, provided by Potsdam-Institute For Climate Impact Research, deliver the meteorological data basis.
This Poster presents the simulation results from both research areas. Local characteristics and differences
between the areas lead to different developments. Especially the drainage measures of the areas via pumping
stations turned out to be a decisive factor influencing the water balance and the salt concentration.
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Stakholder perceptions of, and preferences for, coastal land use strategies in the Darß-Zingst Region, German
Baltic coast
Susanne Stoll-Kleemann, A.C. de la Vega-Leinert, Marco Stadler, Birthe Frenzel, Nadine Fritz-Vietta1, Elke
Wegener
Geography and Geology Institute, Ernst-Moritz-Arndt University Greifswald, Friedrich-Ludwig-Jahn-Str. 16,
17487 Greifswald, Germany
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The poster summarises our contribution within the COMTESS project, which models ecosystem service provision
under Business-as-usual (a control scenario based on the continuation of hard coastal defence) and two mutually exclusive land use scenarios based on managed realignment: 1) the abandonment of agricultural land use
and ecological re-naturation to promote CO2 storage for climate mitigation, and 2) a mosaic of complementary
extensive land uses (incl. salt meadow, reed beds for bioenergy).
Our contribution is manyfold.
•

A matrix of key stakeholders in coastal defence and land planning policy, conservation, local policy, flood
hazard rescue and agriculture for the Darß-Zingst region (eastern German Baltic coast).

•

Assistance in the visualisation of the COMTESS scenarios for discussion with stakeholders

•

Expert interviews, world cafés and focus groups for a participatory evaluation of the COMTESS scenarios
and detailed investigations of local land use and landscape preferences.

•

Based on stakeholder recommendations, a fourth-COMTESS scenario was developed that envisages a
progressive, spatially and temporally differential adaptation / abandonment of land use as agricultural
productivity and profitability declines (de la Vega-Leinert and Stoll-Kleemann, 2015).

•

Qualitative studies of possible connections between local perceptions of, and preferences for, alternative coastal land use management strategies and:
o

ecosystem services: individual land use elements as a proxy for preferences of ecosystem services (Stadler, in prep.)

o

non-material values, such as regional identity and belonging (Fritz-Vietta et al., 2015) and sense
of safety: (Frenzel, in prep.).

•

An analysis of managed realignment and its potential in spurring conflicts or fostering consensus through
two current case studies (de la Vega-Leinert et al., submitted)

•

A podium discussion together with the Meeresmuseum in Stralsund in November 2014 between policy,
science and civil society representatives and a public of 100 participants to discuss topics related to
coastal land use and adaptation to climate change in the Baltic Sea

•

A brochure for wide distribution collects interventions and discussions during this event.

References:
de la Vega-Leinert, A.C. and Stoll-Kleemann, S. (2015): Identifying gaps between science, policy and societal perspectives on
coastal land use: The case of managed realignment in Darß – Zingst region, Mecklenburg Western Pomerania, Eastern German
Baltic coast. Greifswalder Geographische Arbeiten 51: 41-67
de la Vega-Leinert, A.C.; Stoll-Kleemann, S.; Wegener, E.(submitted): Managed realignment on the Eastern german Baltic Sea:
A catalyst of conflict or consensus. To be submitted to Journal of Coastal Research
Frenzel, B. (in prep.): Gefahrenwahrnehmung und Sicherheitsgefühl der lokalen Bevölkerung in der Ostseeregion FischlandDarß-Zingst, Mecklenburg-Vorpommern.
Fritz-Vietta, N.V.M.; de la Vega-Leinert, AC; Stoll-Kleemann, S. (2015): Landscape change in the Fischland-Darß-Zingst region
(Northern Germany) – Implications for local people’s sense of regional belonging. Greifswalder Geographische Arbeiten 51:
1-40.
Stadler, M. (in prep.): Qualitative Bewertung des Zusammenhangs von Landnutzungselementen und Ökosystemdienstleistungen: Implikationen für die Entwicklung von Küstenschutzstrategien am Beispiel der Ostseeküste.
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INNOVATE

Climate change and political action: how the water crisis affects small-scale irrigation farmers of Itaparica
region, Pernambuco – Brazil

Guilherme José Ferreira de Araújo1, Marianna Siegmund-Schultze2, Clélio Cristiano dos Santos1, Edvânia
Tôrres Aguiar Gomes1, Fernando Vinicius Lima Santos1, Wilma Gomes Souza1, Maurílio Bernardino do Nascimento Júnior1, Thaís Regina Fernandes Bulhões1
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Water is a crucial resource in sustainable land management, especially in a semiarid environment. Climate change
might even worsen the availability of water, and periods of extreme scarcity may occur more often in the future.
The present case study investigated effects of climate change and political action on water crisis at local scale. We
interviewed key persons and farmers affected by an ongoing water crisis.
In Itaparica, located in the Brazilian semi-arid region, water scarcity is currently affecting all different water uses,
for instance irrigated agriculture, domestic water supply, shipping, recreation and hydropower generation. Primarily family farmers, with often limited financial resources, suffered substantially from the drastically changed
access to water. These farmers were involuntarily dislocated about 25 years ago to pave the way for a new dam
construction. Farmers received compensation payments in form of relatively small plots in newly established
public irrigation schemes. The nowadays irrigation-farmers got accustomed to use water rather indiscriminately
since water and energy for pumping were still for free to them. This led, together with an outdated irrigation infrastructure, to new problems, such as salinization of soils. By now, however, water rationing is in place since the
three major reservoirs of the São Francisco River are at very low levels of effective capacity (3, 10, respectively
11% in November 2015). Farmers outside the public irrigation schemes face increasing difficulties in reaching water bodies with their tubes and have growing costs due to higher demand in pumping, if still possible at all. Some
farmers reduced their land area to be cultivated; others noticed a severe decrease in harvested produce per ha.
The critical situation of water becoming ever scarcer is confronted with a polemic water transfer project aiming
officially at suppling people with domestic water, and secondly boosting agricultural production elsewhere. Nevertheless, political decisions are very important to minimize the influence of climate change on water availability
in the Itaparica region. If water scarcity remains for longer, or will be repeated more frequently in the future,
family farmers might not be able to withstand hardship, give up farming and may want to move to bigger cities
where making a living is, however, not easier than in the countryside.
This setting outlines a very unsustainable land management. Steps towards a more sustainable future include
that stakeholders from different areas and sectors better coordinate their activities (such as sharing forecasts of
water demand), while farmers should take over more responsibility in resource use in order to diminish effects of
recurrent droughts. Concrete adaptation strategies may include efforts to improve irrigation infrastructure with
better water use efficiency. The responsibility for such investments is however still complex since farmers accuse
having received a mal-working system and that compensation measures from flooding the area are still to be fully
effectuated. Further adaptation strategies may include reducing risks and dependency by diversifying produce
and developing marketing strategies with a value added—for instance via cooperatives—for local resources such
as (native endangered) fruit trees, and which have at least some niche potential for being valorized by marketing.
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The São Francisco River Basin (SFRB) is an area with a very diverse climate ranging from a sub-humid climate
in the North to a semi-arid climate in the South. Although agricultural production is relevant for the region,
estimates about the size of agricultural area are uncertain. Since parts of the SFRB are very dry, irrigation is very
important and contributes to 86% of consumptive water use, while agricultural GNP in the region accounted in
2013 only for 10% (Chan et al., 2012).
Recent studies by EMBRAPA (Assad et al, 2008) have concluded that under climate change the area of sugarcane
in SFRB is expected to expand in non-traditional areas through irrigated cultivation. This is mainly because of the
higher yields due to higher temperatures and will require more irrigation water.
Herrera-Martinez et al (2013) analyzed for the year 2020 the socio-economic impact of sugarcane-derived
bioethanol production on the Northeastern Brazil. Their results indicate that significant positive socio-economic
impacts, such as increases in GDP -- both for the region and all of Brazil--can result from developing and
expanding the sugar cane sector. But there are concerns that increased production will have negative impacts on
the producing watersheds, with an increase in both the scarcity of water and its economic value (cost). (Moraes
et al, 2015)
Using a regionalized version of the global agro-economic land- and water use model MAgPIE (Biewald et al., 2014;
Lotze-Campen et al., 2008; Schmitz et al., 2012) adapted to the Sao Francisco Region (Beck 2012, Kölling 2014),
we have analysed local changes on land use patterns, water usage and agricultural production of maize, soybean,
sugarcane and fodder in the SFRB in the context of global drivers such as population and GDP growth, policy and
markets conditions, and climate change. Our analysis is based on the four SRES storylines, detailing different
socio-economic and climatic futures, described in Nakicenovic et al. (2000).
According to the simulations, the agricultural production of maize will almost cease in the SFRB over the next
decades and be shifted to other regions of Latin America. The shift of maize production outside of the SFRB is
compensated through fodder production and through a massive shift of irrigated sugarcane production to the
SFRB. The concentration of irrigated sugarcane production in the SFRB is especially high in the scenarios with the
highest global warming potentials (A1, A2) since here the availability of irrigation water from surface water is
increased in 2035 by 5%, respectively 2% compared to 2005.
We will use Positive Mathematical Programming (PMP) method (Howitt, 1995), already applied for several
irrigation projects in the SFRB (Figueiredo & Moraes, 2015) to estimate water demand curves for different climatic
and socioeconomic future scenarios. In order to specify this demand curves, we will use MAgPIE simulation
results on water usage, agricultural production and area. As the demand curves depend on the mix of crops
grown in a project (along with production costs and water availability), the PMP methodology should assess the
impact of the development of irrigated sugarcane production estimated by MAgPIE on the demand curves of the
main irrigation users in the region and on their willingness-to-pay for water.
By using these estimated demand curves for the SFRB users, it is possible to obtain the scarcity as well as the
beneficial use from water to them under current conditions and for future scenarios. These results should assist
policy makers in the design of different water management decisions.
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In Brazil, about two million people are involved with artisanal fishing, which stands out for the simplicity of the
technology, and low cost of production in order to generate income. Among the diversity of aquatic ecosystems
found in Brazil, reservoirs have a great social importance because they enable people making a living through
its direct use. The present research contributes to obtaining information for the planning and management of
fishing activities in the São Francisco River. The Itaparica reservoir measures 828 km² with an extent of about 150
km in the sub-middle São Francisco, where 870 fishermen are registered in the municipalities of Petrolândia, Floresta, Itacuruba, and Belém de São Francisco, Pernambuco state. During the period from May 2013 to December
2014, 87 fishermen were interviewed using a semi-structured questionnaire and data was collected to map 12
informal ports, four villages that are home to a total of 58 families, and 73 areas used as temporary homesteads
during fishing. The fishermen had little formal education; 55% only completed part of the primary level and 28%
can be considered functionally illiterate. Fishermen’s yields presented variations according to the season of the
year, the capturing region, the demand of the local population, the organization of groups, and investments in
infrastructure. The public services of sanitation and garbage collection showed low coverage in all municipalities,
except for the municipality of Itacuruba, which has a higher urbanization rate (89.7%). The use of the harpoon, especially during nighttime when affecting gillnets, was the main problem as pointed out in interviews, followed by
the large number of fishermen from other Brazilian states that contribute to the over-exploitation of fish stocks.
Besides the reduction in the amount of fish, 50% of the fishermen stated a reduction in the size of fish caught. The
degradation of fish stocks is also associated with the inconsistency of the closed fishing period, the introduction
of exotic species, and the change in the river flow. This shows the need of greater investment of environmental
agencies in monitoring and research on the reproductive biology of native fish populations. Against this end and
in order to mitigate environmental degradation and environmental conflicts arising from the use and occupation
of the reservoir banks and the water itself, the study can support environmental planning. The maps are currently
being used in a process to delimitate artisanal fishing areas.
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The environmental awareness of local communities about biodiversity is of subjacent importance for understanding the interrelationships between these communities and the environment, and thereby sustainability of
productive activities. Among the biodiversity of the zone of Caatinga, the amphibians are submitted directly to
the consequences of environmental impacts promoted by various activities in this semiarid region. This fact deserves special attention because the amphibians are key elements for the evaluation of environmental quality,
serving as excellent bio-indicators and biocontrol of insect vectors of disease and / or agricultural pests. In this
context and as part of INNOVATE project, specifically subproject Biodiversity and Ecosystem Services (amphibian
diversity and its importance as biocontrol of insect pests in agricultural ecosystems), this study aimed to evaluate
the perceptions of local farmers on the species of amphibians occurring in agricultural areas of the municipalities
of Petrolândia and Itacuruba/PE, their biological importance in controlling agricultural pests and relationships
between communities and these animals. In these perspectives, there have been four tours of 15 days each
(two for each community) in the period between November 2012 and April 2013, during which were carried out
direct observations about areas of study and applied semi-structured interviews with farmers. The sampling was
intentionally not random, resulting in 347 research participants. The results of the environmental awareness of
farmers were categorized, diagnosed the level of local knowledge about the species of frogs, and inferred its
ecological contribution to replace and/or reduce the intensive use of agricultural pesticides. It is noteworthy that,
despite the amphibians cause revulsion to most inhabitants of the communities studied, these holds a unique
understanding of the ecological contribution of these animals. Therefore, assess and record the biological importance of frogs in this region, besides allowing a better living in the northeastern semi-arid region, especially in
these agro-ecosystems, sensitize local communities about the importance of amphibians in biocontrol of pests
and minimize the use of agrochemicals and consequent environmental and toxicological risks that their components can trigger.

Key words: Sustainable Agroecosystems, Biocontrol of agricultural pests, Brazilian semiarid.
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Session: Integrated soil management, agriculture production: Exposure without any counterpart.
Actions against desertification should involve the local population, using techniques that are easily to perform
and materials from the region. Soil erosion is a complex phenomenon that starts with deforestation and unprotected soil, runoff, sediment transport and salinization of the soil surface. The evaluation of the agricultural
suitability of the land is based on the analysis of the favourable characteristics of the ecosystem by estimating
the limitations of land for agricultural use and possible corrections or reductions of these limitations, considering different management levels and the dominant soil classes. The water basin of Itacuruba creek is located
between the geographic coordinates 08⁰ 43’47.5” and 08⁰ 48’07,8” southern latitude and 38⁰ 40’54.3” and 38⁰
43’38.1” western longitude, covering 1,750.66 hectares. The annual average rainfall index in the region is 391
mm. The annual average temperature ranges from 22⁰ C to 24⁰ C (ITEP, 2015), and the annual evapotranspiration is 1500 mm. Geologically, there are presented Precambrian rocks and a soft-wavy relief (Araújo Filho et al.,
2000; CPRM, 2005). The soils found were classified after FAO (1994) in the following classes: Cambisols, Luvisols,
Planosols, Leptosol and Fluvisols. The methodology used for evaluation was the one proposed by Ramalho Filho
and Beek (1995), considering limiting factors that were determined by their physical, chemical and morphologic
features. For the mitigation proposal of land use, two closely spaced terraces were built with the help of braches
and planted with buffalo grass (Cenchrus ciliaris (L) (Oliveira, 2010), the dry weight of herbaceous extract were
obtained in three repetitions, and the number of plant species was obtained (Moreira et al., 2007). The terraces
were constructed in January 2013 and measured in two years, 2013 and 2014. The soils detected in the water
basin are shallow, stony, rocky, with relief ranging from flat to gently wavy and with poor drainage. They hold
good fertility but are under adverse climate, which prevents the development of agricultural activities. Thus, the
analysed area is classified as restricted to native pasture, mainly due to water shortage. However, a well managed
irrigation enables agricultural production. An adequate irrigation means an economic viable access to water as
well as to irrigation systems, and irrigation systems that avoid salinization of soils and water waste. The areas of
land that belong to the water basin of Itacuruba creek (PE) are not viable for agricultural use without irrigation,
thus they are classified as restricted to native pasture.The results of the influence of environmental quality on the
terraces show that the set of proposed measures contributed to higher biomass production, both in dry (97.5 mm
PRECIP in 2013) and wet (416.8 mm PRECIP in 2014) years.. The station 1 is before the first terrace, the station 2 is
between the terraces and the station 3 is after second terrace. The biomass produced on station 3 was 1,618.97
kg/ha in 2014, and 5 plant species were detected. The terraces improve environmental quality in short time and
support the extensive livestock forage.
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This contribution focuses on ways and possibilities for an effective and target-oriented implementation of project
findings and recommendations generated in the international research project “KULUNDA” in Kulunda steppe of
Altai Krai.
In terms of the content of implementation it focuses on innovative economic and ecologic strategies for sustainable land use management in Russian steppes as a response to climate change.
The KULUNDA project activities relied heavily on the direct participation of stakeholders during the entire life of
the project, i.e. that is an interactive planning, implementation and monitoring of the project, where the main
target group stakeholders are the players of agricultural knowledge and innovation system (AKIS) in the region.
For the identification and effective involvement of stakeholders the four steps of the guideline of GLUES hand-out
‘Stakeholder Identification and Management’, (MOLL & ZANDER 2011), was followed. Based on clarifications of
targets and objectives for the overall project (step 1), a screening study of Agricultural Knowledge and Innovation Systems (AKIS) was conducted and relevant 93 stakeholders. In the second step, this number was reduced
to those stakeholders most relevant to the beginning stage of project activities to start as soon as possible with
the practical use of the results. The 16 most relevant core stakeholders were selected and based on the results
of steps one and two appropriate instruments for stakeholder management and further involvement were developed. Regular contacts with participating groups, both internal and external, feedback and adjustments guided
each step of the project work, and ensured the successful implementation activities. Due to the existing weak
links among the actors of the AKIS network in the Altai Krai, which are education, research, consulting, and end
users KULUNDA project played a crucial role for establishing the core stakeholder network which needs to further
be developed and extended.
Based on the results of face-to-face interviews with the regional stakeholders and regular contacts with participating groups instruments and products for knowledge implementation like interactive workshops, vocational
training, field days and demonstrations, by the use of identified already existing culture of farmer to farmer learning by providing stakeholders with information materials (project flyer, project brochure, etc) in the Russian language were selected. In addition, efforts are made to develop a common Russian-German concept for advanced
education/vocational training in the field of sustainable agriculture with the Barnaul Institute of Qualification
in Agriculture. By offering lectures and demonstrations related to SLM Technologies and modern monitoring
systems we enhanced the capacity building, knowledge transfer and acceptance of the alternative ways of land
use conservation and management such as direct-seeding or minimum till. The demonstration of new conservation methods and technologies was realised during the Field Day at partner farm OOO KH Partner in Poluyamki
(Michailovsky Rayon).

A great need for the measures to improve knowledge transfer and further capacity building is identified. Therefore, efforts are made to establish a competence centre in Altai Krai which will maintain and extend established
AKIS core network and will implement the developed innovations beyond the project life time.
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Abstract:
The Kulunda steppe in southwestern Siberia, part of the “virgin land campaign” during the Soviet era, is one of
the most intensely used agricultural landscapes on earth. Today it is characterized by land use intensities and
practices that are maladjusted to the existing site conditions. To adapt to climate change, reduce greenhouse
gas emissions and for a sustainable regional development, cause-effect relationships of different land use types
and intensities are analyzed within the KULUNDA-Project. Nowadays, besides accelerated erosive processes by
water and wind, especially physical and chemical soil properties such as a decrease of soil organic carbon, reduced aggregate stability or an impaired soil texture due to preferential loss of silt and clay, as well as a dwindling
vegetal diversity result from agricultural overuse. On the other hand considerable areas of farmland were left
abandoned after the decline of the Soviet Union. We further aimed to quantify the change of soil organic carbon
(SOC) stocks after conversion of natural grassland to cropland along a climatic gradient. The results show that
independent from climate, land-use change has caused SOC losses in 0-25 cm depth of 28 ± 5% with the majority
of SOC being lost within the first 5 years after grassland to cropland conversion. Conversely, results from chronosequences showed, that the process of SOC accumulation is only moderate by transforming cropland to pasture.
Using an interdisciplinary, hierarchic and spatial multi-scale approach, local site-specific sampling results of the
typical regional Chernozems and Kastanozems are put into a larger spatial context. To identify the relationship
between land use type, vegetation composition and soil parameters, a Principal Coordinated Analysis (PCoA) was
performed, which included vegetation data and abiotic factors. Further, land use and plant community composition in the study area was determined, based on 240 vegetation descriptions and soil property analyses at 200
locations. With the help of 800 ground checks, the obtained data were evaluated and merged to vegetation and
degradation maps. Hence, the developed degradation patterns can be used to localize areas worth protecting or
deserving protection, particularly with respect to the abandoned land.
Using methods for upscaling the local findings, the study aims to support local and regional decision makers
securing agricultural production and to restore the function of soils as carbon sinks by reduced tilling intensities.
Furthermore, it will help to gain and improve knowledge about the effects of agricultural land use practices on
soil parameters and vegetation distribution.
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Since the middle of the 20th century, vast area of native land in Russia has been converted to arable land. Intensive
tillage has led to widespread soil degradation and crop yield decreases. To clarify the impact of tillage on i) fertilizer nitrogen (N) uptake by wheat and ii) the fate of N at various soil depths, two management systems in semi-arid
conditions of the Kulunda Steppe were compared using in situ 15N labeling. The Modern Adapted Canadian (MAC)
system is based on no-till (NT), whereas the Modified Soviet (MS) system includes plowing and had no-till only in
fall. Absence of plowing under MAC led to complete 15N uptake by wheat (to 50 cm depth). In contrast, less dense
topsoil under MS led to 15N losses due to leaching by high rainfall and rapid evaporation during dry periods, with
reduced N uptake and decreased N uptake and plant growth. In conclusion, MAC with NT is the favored system
for efficient N fertilizer use under dry steppe conditions.
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The Kulunda steppe in southwestern Siberia is characterized by highly continental climate with long, cold winters
and hot, dry summers. The fertile Chernozems and Kastanozems are prone to be a good base for crop production
under the prerequisite of sufficient plant available water and an adequate cultivation system. After implementing
large-scale agriculture in the region during the 1950s within the so called “Virgin Land Campaign”, the disadvantages of high intensity agriculture were revealed by deflation, which caused the loss of humic topsoil and decreasing yields, already in the first years after the transformation. Moreover, huge parts of the former steppe zone
are now affected by devastating processes of gully erosion, where fertile humic soil is denuded and qualitatively
deteriorated. Nevertheless, today the region is one of the most important grain production areas of Russia. For
cereal production with sufficient yields and less negative impact on soils, adapted soil management is required.
Hence, erosion will be reduced and adequate amounts of soil moisture can be saved. In that regard, the interdisciplinary project KULUNDA interconnects the expertise of different research groups with the aim to improve soil
quality as well as sustain the existing local agrarian economy.
Using a continuous monitoring program in an extended paired plot design, the effects of different tilling methods on soils were identified and compared to natural steppe soils. The data of steady systems, like a weighable
lysimeter station, four soil moisture monitoring stations and two weather stations were complemented by various mobile measurements, as mobile soil moisture or penetrometer measurements and appropriate laboratory
analyses. It could be determined that intense agriculture has significant negative effects on soil physical and
chemical parameters, with an impaired aggregate stability on arable land of more than 40% or a surface runoff 40
times higher than under natural vegetation cover. However, by minimizing the agricultural impacts, for example
with no-tillage practice, it is possible to decelerate soil degradation and stabilize the soils as well as the yields
moderately. Experiments showed significant differences in the soil density and structure only after two years of
reduced tilling intensity.
The project KULUNDA will not only help deepen the understanding of parameters influencing soil water balance,
but also transfer the knowledge to the relevant stakeholders as well as local and regional decision makers.
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LEGATO: Unpacking the Black Box
Cross-disciplinary research results integrated into an ecosystem service framework
Analysing agricultural production in general, and wet rice production in particular, is a wicked problem: many interacting
processes need to be understood in their interactions. The multiple influences (environmental, social and economic)
require not only an interdisciplinary, but a transdisciplinary research design.
In LEGATO, we have structured the problem in units which can be addressed with state-of-the art disciplinary science,
while remaining aware of the interactions. The project coordination challenge is then to synthesise common results from
the individual research contributions, a challenging scientific task way beyond technical project management.
The starting point has been the “Ecosystem Service Cascade” scheme (Fig. 1), a useful heuristic illustrating the links
between natural processes and their societal modification in the pursuit of more useful ecosystem services (ESS). Against
this background, LEGATO has developed a simple structural scheme for characterising the different research units (Fig. 2).

Figure 1: The ecosystem service cascade (after Potschin &
Haines-Young, 2011; modified to include social processes;
from Spangenberg et al.2014)

Figure 2: A simple model to describe the different
research components in a similar fashion; ESF =
Ecosystem Functions, ESS = Ecosystem Services

Figure 3:
The “Black
Box”

A comprehensive overview of LEGATO is provided in Fig. 3, while Fig. 4 and 5 illustrate two important subunits: the
regulating ESS of crop pollination, and the involvement of the political/institutional and the economic subsystems in the
generation of Ecosystem Benefits (ESB).

Figure 4: The Pollination system
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Figure 5: Value creation requires input from different
subsystems

The cultural dimension of ecosystem services in LEGATO: Co-benefits of a sustainable rice production in Vietnam and the Philippines
Vera Tekken & Susanne Stoll-Kleemann
EMA-University of Greifswald, Germany

Das Poster beleuchtet die Auswirkungen von Globalisierungs- und Transformationseffekten auf Ökosystemdienstleistungen und Lebensbedingungen von Subsistenz- und Kleinbauern in Südost-Asien, mit Fokus auf Risiken für Landschafts- und Kulturwerte.
In SE Asia traditional rice cultivation has shaped characteristic cultural landscapes. The tradition of rice cultivation
is not only closely linked with socio-cultural values, but also reflects a successful strategy to manage poor soils
in order to produce food. Recently, globalization effects reinforce the intensification of food production, causing
high pressures for (agro)biodiversity, the landscape scenery, and for human livelihoods. Modernized management practices partly are causing more harm than creating sustainable perspectives. Due to low incomes and
social insecurity, extremely hard work in the rice paddies, and the opportunity for other job possibilities rice
production has become unattractive for the younger generation. In order to support farmers the LEGATO project
examines opportunities to maximize rice-production relevant ecosystem services through the exploitation of natural regulation mechanisms (Ecological Engineering). For this it is necessary to include socio-cultural aspects, as
those influence decisions next to economic ratio. By the means of a qualitative data collection we assess farmers’
landscape perception, the role of cultural identity and farming strategies in (a) areas mainly shaped by traditional
farming practices, and in (b) medium-productive areas at a pre-modernization stage, and in (c) highly productive
areas compared for seven regions in Vietnam and in the Northern Philippines. We conducted interviews with
rice farmers (av. farm area 0,5 ha) in 3 different agricultural land use types. The interviews focused on traditional
farming methods and the abundance of cultural values and perceptions that support the preservation of lowinput, sustainable agricultural systems.
We found farmers age, economic situation, tacit knowledge, identity and consciousness to history and traditions
as determining variables for the acceptance of the implementation of sustainable land management strategies.
However, the rapid socioeconomic transformation confronts farmers with new risks, uncertainties but as well
off-farm opportunities. The preservation of traditional rice landscapes and their unique agrobiodiversity can only
be ensured if accompanied by the establishment of non-agricultural employment, value-added approaches for
agricultural products, and a commitment to sustainable land management techniques.
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The Vu Gia Thu Bon River Basin Information System (Vu Gia Thu Bon RBIS)(http://leutra.geogr.uni-jena.de/vgtbRBIS) is the data and information management platform of the research project LUCCi (“Land use and climate
change interactions in Central Vietnam”; www.lucci-vietnam.info). Based on open-source software and open
standards, the information system offers full read and write access to various types of environmentally related
information (e.g. time series data, spatial data, documents). It is desinged to support researchers in data management, description with metadata (e.g. spatial location), analysis, visualisation, or pre-processing (e.g. rule based
gap filling of time series data and data download). The system also serves as dissemination platform consisting of
project results and collected base data for local stakeholders, decision makers and other scientists (multilingual
support for Englisch, Vietnamese, …). While all meta-information can be accessed using a guest login, a validated
user account is required for full access to Vu Gia Thu Bon RBIS.
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The SASCHA project aims to explore pathways for a more sustainable land management in the Tyumen region
in West Siberia, Russia, in the face of climate change. To do so, the subprojects examine various dimensions of
land use from the perspectives of hydrology, climatology, agricultural sciences, spatial planning, institutional economics, etc. Intending to integrate the results obtained, we propose a set of land use scenarios for rural areas in
the Tyumen region with a time horizon up to the year 2050. Alongside bringing together insights from different
disciplines, scenario development is meant to enable intensive stakeholder involvement and knowledge dissemination.
We understand scenarios to mean “coherent, internally consistent and plausible descriptions of possible future
states, for example of land use in a region” (Hauck and Priess 2013: 397), including the paths leading to these
future states. In line with Westhoek et al. (2006), our aim is to get insight into future developments and policy
effects in the studied region and to explore “alternative worlds” of rural development.
Designed as a 2x2 matrix, a graphical representation of the scenarios builds upon two axes: economic development as the x-axis and state regulation as the y-axis. As state regulation deserves special attention in light of
Russia’s legacy of command-and-control economy, these two dimensions represent some of the key uncertainties (Westhoek et al. 2006) the region will face. The matrix thus produces four scenarios of rural development:
conventional intensification, subsistence economy, sustainable intensification and low input management.
For each scenario, the drivers of change, assumptions and implications will be elaborated and presented to the
stakeholders during a workshop scheduled to take place in March, 2016. Maps will support the proposed narratives. The idea is to stir the stakeholders’ imagination, help them assess the implications of the different alternatives, and discuss the concomitant, more and less desirable policy options. Given that the choice of workshop
participants to a large extent determines scenario quality (Hauck and Priess 2013: 400), a careful stakeholder
analysis precedes workshop planning. The participants will be district authorities and farm representatives from
five districts located along the north-south gradient of the Tyumen region, where contacts have already been
established. These districts are among the main grain-producing areas facing varying climatic conditions, with
higher average temperatures and lower precipitation levels towards the south-east. To test the approach, a scenario workshop with local students will take place prior to the stakeholder workshop, embedding sessions on
scenario methods and land management issues in the region offered by SASCHA researchers.
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The dramatic decline of agroecosystem biodiversity in many regions of the world with high land-use intensity
highlights the urgent need for finding ways to integrate both, agricultural production and biodiversity conservation. The development of such strategies relies on comprehensive, case-sensitive knowledge about regional
interactions of land use and biodiversity. For the study area of the SASCHA project, the Western Siberian grain
belt, only few is known about these interactions although it comprises c. 30 % of the Russian cropland area. We
used a stratified randomized sampling design to study grasshopper and plant diversity on arable and formerly
cultivated (ex-arable) land in the temperate forest steppe zone of Tyumen (Western Siberian grain belt). The
weed vegetation of arable land was generally species poor and most of the species were common throughout
the temperate zone. On the contrary, succession on ex-arable land led to the recovery of species-rich grassland
vegetation providing habitats for many typical ancient grassland species of high conservation value. A number of
ancient grassland species was still missing up to now, but some of them may establish in the future. Also grasshoppers of ex-arable land recovered successfully: Species richness and composition of grasshopper communities
on ex-arable land was similar to ancient grasslands. On arable land, grasshopper species numbers and densities
were much lower than in ancient grassland but species composition was specific. Interestingly, the grasshoppers
used arable land for reproduction. This was surprising because in Central Europe high plowing intensities almost
totally prohibit the occurrence of grasshoppers on arable land. There is no risk that these grasshoppers cause
damage to the crops because the densities were low and mass outbreaks are typical only for warmer and dryer
regions. In summary, our results show that the collapse of the Soviet Union has resulted in the establishment of
ex-arable grasslands of high conservational value, while the biodiversity of arable land is restricted by agricultural
management. We conclude that sustainable intensification strategies for the Western Siberian grain belt should
avoid the reclamation of ex-arable land but concentrate on optimizing management practices on arable land. One
focus should be conservational tillage practices, which are not only beneficial for agricultural production but also
allow grasshoppers as a component of biodiversity to reproduce on arable land.
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After the collapse of the soviet state farm system in 1990, land use intensities (LUI) in Russia decreased due
to declining livestock numbers and land abandonment. For the Western Siberian grain belt these downward
trends rebounded on cropland in the early 2000s: Recultivation of abandoned cropland as well as increasing
fertilizer inputs and shorter crop rotations indicate growing LUIs on arable land during the last decade. The
development of sustainable land management practices requires a profound understanding of those processes
and patterns.
We developed a method to quantify these developments by calculating a spatio-temporal LUI index on grassland and cropland, respectively. The intensity index is derived from subnational yearly statistical data (ROSSTAT)
and satellite based land-use data (GlobeLand30).
Clear spatial patterns as well as highly significant temporal trends are validated by PCA with environmental and
infrastructure variables. Against this background, the development of locally adapted strategies for sustainable
land management could be exactly spatially aligned from the LUI maps. Compared to the maximal historical LUI,
spatial planners can distinguish between areas more appropriate for sustainable agricultural intensification and
those better suited for nature conservation issues. Our method was applied for the Western Siberian grain belt,
but is readily transferable to most other former Soviet states.
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Land cover monitoring is a key element for the regional implementation of management tools and adaptation
strategies to climate change in the Western Siberian grain belt (Tyumen Oblast, Russia). Especially environmental
and agricultural monitoring duties can be ideally supported by a remote sensing monitoring system for land use
changes, that was developed, evaluated and implemented within the subproject “Analysis and monitoring of land
cover and current land use change” of the joint project SASCHA - Sustainable land management and adaptation
strategies to climate change for the Western Siberian Grain Belt.

A time series of Landsat images (~1990, ~2000 and 2011, 30 m / Pixel) was used for a supervised, object-based
classification of three test sites within the Tyumen Oblast. The results show a noticeable change of agricultural
landscape structures, in detail a decrease of cropland areas in two of the three test sites. These results are an
important step in understanding landscape transformations and its relations to climate change within the SASCHA project. For the continuation of this time series, the above-mentioned remote sensing monitoring system
was used for a supervised, pixel-based classification of RapidEye images from 2012 with a considerable higher
resolution of 5 m / Pixel.

The SASCHA monitoring system is a software with a user-friendly interface to support local environmental monitoring duties. Reference data from different sources can be imported in order to support a supervised classification of satellite images or aerial photographs for agricultural, ecological or survey-specific monitoring tasks. A
change detection module is directly integrated into the software, which enables the user to execute analyses of
land cover changes, the increase or decrease of certain land use and land cover classes can be visualized and exported. For processing large-scale monitoring tasks, a batch processing module for calculating numerous satelite
images in a row is implemented.

The final step within the project is the use-case-based evaluation of the monitoring system and its classification
results at the Research Institute of Ecology and Natural Resources Management of Tyumen State University as
a preparation for the final presentation to external stakeholders from agricultural business and administration.
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The project „Sustainable Land Management“ (SuLaMa) aims at the participatory development and implementation of alternative land-use management practices to protect the ecosystem and its biodiversity and improve the
livelihood of the local population in a sustainable manner. One critical aspect within this project is the availability
of sustainable water resources. To approach reliable estimates about the availability and dynamics of the water
resources, we studied in detail the hydrogeology of the South-West of Madagascar. As this area has an extend of
about 40000 square kilometers, the study is based on a multi-scale approach, where rough large scale estimates
are utilized to develop a general understanding of the hydrogeology in the South-West of Madagascar. At target
villages of the SuLaMa project detailed investigations combined with boundary conditions derived from the large
scale hydrogeological model allows for estimates of the local hydrogeology. Although several governmental and
nongovernmental institutions have been working on the water resources of the South-West of Madagascar in the
past, only few sources on the hydrogeology of this area can be found in literature. To improve the data base we
installed automatic loggers in the area to measure groundwater levels as function of time. Additionally during
two field campaigns we investigated in detail about hundred wells in terms of geometry, groundwater level and
electrical conductivity.
Results of the study show that the large scale hydrogeology in the South-West of Madagascar is dominated by
four major hydrogeological units: The low permeable fractured crystalline basement, the high permeable karstic
plateau including localized intermediate permeable perched aquifers on top, the intermediate permeable porous
aquifer within the paleo-channel of Itomboina and the intermediate permeable porous coastal aquifer. The semi
circled shape of the Madagascar island in the South allows the large scale hydrogeology to be effectively analyzed
under the assumption of a radial symmetric geometry. Groundwater flow is roughly directed from the center of
the radial symmetric system towards the coast, to finally discharge into the Mozambique Channel. Groundwater
levels are shallow in the crystalline basement in the center. In the area of the plateau groundwater levels in the
karstic aquifer are estimated to be 50 m – 150 m deep. On the plateau only the perched aquifers, which lay on top
the karstic aquifer, show accessiblae shallow groundwater levels. Within the channel of Itomboina, the depth to
water level dips East-West and is shallow only in the western area of Maoarivo. In the coastal sandy aquifers, the
groundwater levels are again shallow and easy to access. Large scale groundwater recharge is estimated based
on river discharge analysis and is about 40 mm/a in the crystalline basement but only about 1 mm/a in the area
of the plateau and the coastal area.
At small scale, our study shows that water resources on the plateau are scarce as the major karstic aquifer is only
accessible through deep drilling and pumping operations. Relatively small and localized, but easy accessible are
the perched aquifers. Exemplarily for the latter, we studied the aquifer at Andreamba. The annual hydrograph,
measured in one of the Andremba hand duck wells, shows that during the rainy season the aquifer is recharged.
During this time the groundwater level rises up to surface elevation, to drop successively in the dry season to a
level of about 10 m below ground surface due to extraction of up to 10 m3/d. The annual water level fluctuations
in the coastal area are studied exemplarily at Itampolo. The hydrograph, measured in a well in Itampolo shows
much less variations throughout the year. Groundwater levels rise in the rainy season to a level of 2 m and drops
within two month to a level of 4 m below ground surface. The latter groundwater level than remain almost static
until the next rainy season. Even tough easily accessible for the population, the groundwater in the coastal area
is prone to salt water intrusion and shows already electrical conductivities of 7000 μS/cm indicating high salt
concentrations.
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Livestock farmers in the Mahafaly region, where until today agropastoral groups keep large herds of extensively
farmed zebu cattle and small ruminants, have to face several constraints such as seasonal water and forage
shortage but also an enhancing number of violent conflicts related to cattle raiding. Against this background, we
aimed at getting deeper insight into the highly extensive system of animal husbandry and tried to understand
the major drivers for pastoral dynamics, land and resource use along a gradient in altitude and vegetation to
consider the area’s high spatial and temporal heterogeneity.
To investigate seasonal variations in movement and land use patterns of local cattle herds, individual animals
from four villages, equally distributed within the region’s coastal zone and inland plateau, were fitted with GPS
tracking collars. Across seasons, plateau herds covered longer distances both to pastures (13.6±0.27 km) and water holes (2.7±0.25 km) than those from the coastal plain (walking_dist: 9.5±0.35 km, dist_water: 1.1±0.13 km).
Transhumant herds were detected more vulnerable through limited access to grazing land and water resources
compared to local ones. Seasonal water shortage has been confirmed as a key constraint on the plateau while
cattle keeping along the coast is more limited by dry season forage availability. However, recent security issues
and land use conflicts with local crop farmers are gaining importance and force livestock owners to adapt their
traditional grazing management, resulting in spatio-temporal variation of cattle numbers and in the impending
risk of local overgrazing and degradation of rangelands.
In order to determine the animals’ preference for specific plant species as well as the nutritional quality of
natural rangeland vegetation, their feeding behavior was observed and important forage plants as well as fecal
samples were analyzed for nutrient concentration and diet digestibility. Among the 91 plant species consumed
by cattle, 6 were determined of major importance for the animals’ nutrition. The nutritive value and digestibility
of the natural forage, as well as its abundance in the coastal zone, substantially decreased over the course of the
dry season and emphasized the importance of supplementary forage plants, in particular Euphorbia stenoclada.
At the same time, an unsustainable utilization and overexploitation of its wild stocks may involve to raise the
pressure on nearby nature reserves.
Summarizing, this study illustrates the highly extensive and resources-driven character of the livestock system in
the Mahafaly region, with herd mobility being a central element to cope with seasonal shortages in forage and
water. But additional key drivers and external factors are gaining importance and increasingly affect migration
decisions and grazing management. This leads to an increased risk of local overgrazing and overexploitation of
natural pasture resources and thus intensifies the tension between pastoral and conservation interests. The situation therefore demonstrates the need for practical improvement suggestions and implication measures, such as
the systematic forestation of supplemental forage plant species in the coastal zone and the regulation of access
rights to these sources to minimize the pastoral impact on the area’s unique nature and environment without
compromising peoples’ livelihoods.
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The aim of the poster is to explore the importance of cultural values to Tanalana people’s wellbeing. Our research
focuses on the Tanalana people, a major ethnic group in the Mahafaly Plateau region, whose main livelihood
activities are agriculture and animal husbandry. The poster presents a synthesis of results from in-depth research
about Tanalana’s social structures, decision-making processes, cultural perceptions of natural resources, and traditional knowledge. Research is based on a qualitative social sciences approach; 1,170 semi-structured interviews
constitute the basis of analysis, next to insights from observation and group discussions conducted with local
people.

Alongside economic considerations, there are important social and cultural aspects that contribute to the achievement of wellbeing in Tanalana society. First, social affiliation to a clan, lineage, or family is central to people’s
wellbeing. The social affiliation is identified by the earmark of their cattle (vilo), led by the traditional institution
hazomanga and social rules and norms. Hazomanga is the denomination for (a) the holy pale, where rituals are
accomplished, (b) a knife used for rituals, (c) the clan or lineage origins, and (d) the clan or lineage chief. Second,
the influence and role of invisible authorities on the socio-economic and cultural life of the Tanalana is crucial.
There are different kinds of supernatural powers: God (Andriananahare), nature spirits (tambahoake and koko),
recently deceased people, and the ancestors (matoetoe or moedo). In order to achieve wellbeing, people seek
to build and keep a long-lasting relation with these divinities by honoring them through rituals. According to the
local beliefs, any non-respect of these cultural values can break up the super-natural relations, which will deeply
disturb the society. To avoid a divine punishment, people seek to respect their ancestors’ rules such as taboos,
ancestral patrimonies and respect of older relatives and parents.

These findings show a specific sense of cultural values in Tanalana society. Cultural values provide orientation to
the people and their understanding of the environment. They determine natural resource use decision-making
and shape people’s ecological knowledge. Values such as taboos and respect for ancestors also have an influence
on the sustainable use of natural resources. Their consideration in sustainable land management in the Mahafaly
Plateau region is therefore necessary so that local people’s wellbeing is fostered. Further research is recommended to promote this integration process.
Key words: cultural values, human wellbeing, Madagascar, sustainable land management, Tanalana society
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In dry, rural southwest Madagascar, livestock keeping contributes significantly to food security of the local people
who mainly base their livelihood on subsistence agriculture. In the coastal zone of the Mahafaly region, the succulent evergreen tree Euphorbia stenoclada (“Samata”) is the most important dry season fodder resource. Yet,
increasing degradation of the wild stocks and thus growing fodder shortage makes livestock keeping in this region
increasingly difficult.
Empiric evidence shows that the degradation of Samata is caused by increasing mismanagement and too intensive looping. For validating the severity of overuse, we quantified the standing biomass of Samata trees and their
mortality rates on 70 sample plots in the study region. Additionally, we conducted 111 interviews with livestock
keepers in order to understand the socio-economic reasons for and dynamics of the perceived mismanagement.
Our data show that the pressure of use varies strongly with the trees’ distance to villages, and treemortality rates
are up to 22%. The interviews revealed that livestock keepers react to increasing Samata scarcity by privatizing
this formerly open access common pool resource. The unruly privatisation process is a main trigger of the overuse of the common pool stocks and leads to constant conflicts over the resource among the villagers. While owners of private stocks carefully utilise their trees, the open access situation on common stocks lacks coordinated
management.
Another important factor contributing to overuse is a local lack of knowledge on proper multiplication techniques
for Samata. Field experiments on low input multiplication by cuttings under local conditions show good results
for tree instalment and growth. First tree nurseries established together with the local farmer communities and
primary schools proofed the high potential of this technique for practical, large-scale application.
Thus, local capacity building on Samata multiplication by cuttings can be a prospective solution for mitigating the
degradation of the fodder resource and thus to reduce conflicts and to indirectly enhance local food security.
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The dry spiny forest in south-western Madagascar harbours a unique flora and fauna with a high level of endemism. It further provides important ecosystem services (ESS) which contribute considerably to the livelihood and
cultural identity of the local population. Sustainable forest management (SFM) can be a promising approach to
promote the long-term conservation of dry forest ecosystems and their biodiversity and to generate and maintain ESS for present and future generations. However, to develop environmentally, socially and economically SFM
schemes, a better understanding of the these ecosystems is essential. The principal objective of our work was
therefore to provide sound quantitative measures for the potential utilization of forest resources in dry areas.
Based on data from continuous forest inventory plots in the Tsimanampesotse National Park on the Mahafaly
Plateau, we were able to estimate forest structure and growth rates of the dry forest ecosystem. In our results, we
differentiated between non-pachycalous and pachycaulous species, i.e. species that are characterized by a thick
stem and only few or no branches, such as the characteristic Baobabs, because the latter are not used for fuel or
construction wood due to their low wood density.
The density of trees with a diameter at breast height ≥ 5 cm was 630.0 ± 48.9 trees ha-1. Of those, 50.1 trees ha-1
belonged to pachycaulous species and 579.9 trees ha-1 to other species. The mean basal area of all sample plots
was 9.7 ± 1.7 m² ha-1, to which pachycaulous species contributed 4.5 m² ha-1 and non-pachycaulous 5.2 m² ha1
. Timber stocks and above-ground biomass amounted to 25.7 ± 5.7 m³ ha-1 and 14.4 ± 3.2 t ha-1, respectively,
which is very low compared to other forest ecosystems.
The annual radial tree growth across all species was 0.25 ± 0.06 cm a-1. This value might not seem particularly low
in comparison to other forest ecosystems, but tree growth varied strongly between different species groups and
species. Pachycaulous species showed a high growth rate of 0.51 ± 0.16 cm a-1, whereas the growth rate for other
species was only 0.16 ± 0.06 cm a-1.
The most important principle of SFM is to use only as much forest resources as will be naturally replaced by the
forest ecosystem. In that regard, the combination of low timber stocks and low growth rates of non-pachycaulous
species results in a very low potential for the sustainable harvest of wood resources and impedes the implementation of SFM plans that both contribute to the long-term conservation of the forest ecosystem and the provision
with wood and non-timber forest products for the local population. Promising approaches to improve stocks and
growth rates of dry areas through silvicultural activities include community-based forest management and forest
restoration and reforestation of abandoned farmlands. Based on our results, we discuss further research needs
for the implementation of those approaches on a larger scale in other dry areas.
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Climate impact assessments of mountainous catchments are challenged by glaciers that represent an additional
water storage component. Mountainous regions are also inherently data-scarce, complicating the implementation
of hydrological models further. Both conditions are found in the Upper Tarim River basin, a snow and glacier meltdominated river originating in the Tian Shan, Kunlun Shan and Karakoram mountain ranges. Over the past 40
years, an increase in river discharge has been observed in the headwaters, assumed to be caused by enhanced
glacier melt due to a warming climate. Rapid population growth and economic development in the region have
led to a significant expansion of irrigation agriculture in the oases along the river, resulting in a decline of river
discharge downstream and water shortage for floodplain vegetation. Hence, pressures on water availability for
agricultural land may become even more important in this water-scarce region under a warming climate. The
main aim of this study was to perform climate impact assessment on river discharge in the Upper Tarim basin.
To assess these changes, two hydrological models, WASA and SWIM were applied. The glacio-hydrological model
WASA was applied to the headwater sub-catchments of the Tarim River in order to better understand past
discharge changes and make projections for future changes. The model considers changes in glacier geometry,
and it was calibrated using discharge and glacier mass balance data, with satisfactory results. The ecohydrological
models SWIM was implemented to both the glacierised headwaters and the river oases in the Taklamakan desert
downstream, using data on irrigation management. The SWIM model was extended by a semi-distributed glacier
dynamics model to aid the implementation of the hydrological model using glaciological observations. It showed
satisfactory calibration and validation results, while accurately simulating observed glacier area shrinkage and
mass balance rates. The irrigation module of SWIM was firstly implemented in the Aksu catchment, where data
on irrigation were available, and then distributed to the whole floodplain part. The regional and global climate
model scenarios for the 21st century were used to simulate future hydrological and glacial changes.
Results of the impact assessment show an initial increase in river discharge in the first scenario period (20112040), especially in the Hotan and Yarkant headwaters. Subsequent changes are strongly scenario-dependent,
although a general decline in discharge is projected in the Aksu headwaters in the last half of the century. Glacier
area loss over the 21st century is limited to ca. 20% under the RCP-2.6 scenario but up to 60% in the higher end
scenarios. While glaciers are generally on the decline causing an eventual decrease in melt water, there is also
an indication of an increase in precipitation in the region. While this has shown to partially counterbalance melt
water losses in downstream discharge, it may also stabilise or even reverse glacier changes. The WASA and SWIM
models were able to simulate such development under the RCP-2.6 and RCP-4.5 scenarios.
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Sustainable land and water management calls for transdisciplinary research (TDR) that aims at knowledge integration among multi-disciplinary scientists and multi-sectoral stakeholders. The TDR process should lead to the
identification of implementable management measures (strategies) as well as social learning. In the real world,
performing TDR is challenging, and approaches and methods applied for enabling knowledge generation and
integration as well as communication and learning need to be adapted to the institutional and socio-cultural contexts of the specific project region. We present an adapted TDR approach and the methods applied in the SuMaRiO project (Sustainable Management of River Oases along the Tarim River) for supporting the integration of
ecosystem services (ES) into land and water management in the Tarim River Basin in Xinjiang Uyghur Autonomous
Region in northwestern China. We executed a stakeholder dialogue that comprised expert interviews and five
workshops, supported by participatory modelling methods (actor modelling and Bayesian Network modelling)
and participatory scenario development. The applied TDR approach resulted in an improved understanding on
issues related to land and water management as well as ES. Based on the combined perception graph (generated
using actor modelling) and discussion with stakeholders and scientists, gaps in the present knowledge related
to water and ES were identified and a joint problem perception of stakeholders and scientists was developed.
The combined perception graph provided a basis for the modelling of the impact of management measures on
ES using Bayesian Networks. Accoding to stakeholders and scientists participated in the participatory modelling
process, Bayesian Network modelling was a useful method for presenting the state of ES (e.g. aesthetic values of riparian forest) in a probabilistic way. In overall, Chinese stakeholders and scientists appreciated that the
participatory process facilitated cross-sectoral and multidisciplinary communication and knowledge exchange.
Based on our experience and lessons learned, we propose the design of participatory processes in Xinjiang for
addressing complex problem fields that are prone to high uncertainty and that require the engagement of various
stakeholders and scientists.
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Improvement of water use for agricultural production in the Tarim Basin (China)
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The Tarim Basin, the largest cotton production area in China, has an extreme desert environment. The advantage
is that there is water available from other environmental zones. However the climate is adverse and the hazard
of desertification and salinization is omnipresent. This asks for a wise use of water in order to optimize the yield.
A diversification of crops would allow a better stability of agroecosystem and economy. Any option of land use
must fight against salinization. Improved irrigation methods may reduce water consumption and reduce salinization. Any land use change has to take environmental aspects into account.
The influence of soil salinity on cotton yield at two experimental stations in the upper reaches (Aksu) and middle
reaches (Korla) was studied. 4 sites with various salinity degree (mS·cm−1) in the 100 cm soil profile were selected:
2 sites with 17–25 (low salinity) at Aksu and Korla, one site with 29–50 (middle) at Aksu; and one site with 52–62
(high) at Aksu.
During the cotton growth season soil chemical and physical properties, soil water content, soil total suction and
matric suction, cotton yield and water use efficiency under plastic mulched drip irrigation in different saline soils
on the 4 sites were measured.
The soil water characteristic curves in different saline soils showed that the soil water content (15%–23%) at top
40 cm soil, lower total suction power (below 3500 kPa) in low saline soil at Korla had the highest water use efficiency (10 kg·ha−1·mm−1) and highest irrigation water use efficiency (12 kg·ha−1·mm−1) and highest yield (6.64
t·ha−1). Higher water content below 30 cm in high saline soil increased the salinity risk and led to lower yield (2.39
t·ha−1). Compared to the other soils the low saline soil at Korla saved 110 mm irrigation and 103 mm total water
for each 1 t·ha−1 yield and increased water use efficiency by 5 kg·ha−1·mm−1 and 7 kg·ha−1·mm−1 for water use efficiency (WUE) and irrigation water use efficiency (IWUE) respectively.
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Urban and peri-urban green provides various ecosystem services (ESS) that directly or indirectly contribute to the
well-being of city dwellers. Public parks, peri-urban forests, and other green elements of urban environments
provide regulating services, such as reducing heat and dust stress. Our case study, the city of Aksu, in the northwest of China is situated at the northern fringe of the Taklimakan Desert and is exposed to periodic severe dust
and sand storms. In 1986, local authorities decided to establish a peri-urban shelterbelt plantation, the so-called
Kökyar Protection Forest. It was realised as a patchwork of poplar shelterbelts and orchards. The total area of the
plantation reached 3,800 ha in 2005. This endeavour was made possible by the annual mass mobilisation of Aksu
citizens, based on the Chinese regulation of the “National Compulsory Afforestation Campaigns”. Furthermore
the city with its parks, street trees, etc. has been nominated a “national forest city”.

The regulating ecosystem services provided by urban green and the Kökyar Protection Forest reduce dust and
sand storm impacts on Aksu City. The poster will show the reducing effects of urban green on the heat island effect. Furthermore the poster will show which institutional arrangements have secured the provision of key ESS:
Permanent maintenance of the plantation is facilitated by leasing orchard plots to private fruit farmers. This system ensures forest tending, reduces government expenses, and provides incomes to farmers. From the perspective of the local economy, annual farming net benefits generated by Kökyar fruit farmers more than compensate
annual government grants for maintenance. The intended regulating ecosystem services can thus be provided to
the citizens of Aksu without payments for ecosystem services or other financial burdens.

For a more complete understanding of Kökyar Protection Forest, future research should be directed towards
quantifying the effect of its regulating ecosystem services, and on investigating the negative downstream consequences of its water consumption. Our results show that there is a translocation of ecosystem services from the
natural Tugai forests (Populus euphratica) in the downstream of the Tarim river for the benefit of urban dwellers
in upstream Aksu. Our policy recommendation, based on research at our experimental demonstration site, is to
use locally adapted species, which provide key ecosystem services while using less water.
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Tarim Basin is the largest inland basin in China, with a land area of 1.05 ×106 km2. Accounts for 63.9% of the
total area in Xinjiang, about 10.9% of the whole China.
In the past 50 years, the population of Tarim Basin increased from three million to nine million, the arable land area was increased but the effectiveness was not high. In the 60’s, crops production was less than
750kg/hm2. In 2010, crops production increased to 6000kg/hm2, agriculture and industry development in these
50 years also happened. At present arable land accounts for 58. 4% of Xinjiang, grain output, cotton output, oil
output accounts for 63. 3% 、 88. 7% and 53. 5% of total Xinjiang, livestock accounts for 55. 6 %.
Due to the human activities in the past 50 years, Landscape changed a lot, desertification expanded dramatically. Area of the desertification land in the present is larger than it in the late 60’s, it is decreased compared
with the 70’s and 80’s. River runoff also increased due to the effective management. 25-30 billion cubic meter
irrigation water was introduced into Tarim Basin every year, this accounts for 70- 80 % of total runoff in Tarim
Basin, much higher than the expected which should be below 50%.
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Rubber plantations in Mainland Southeast Asia (MSEA) cover between 4 - 5 million hectares. The tremendous
expansion of recent years not only caused the replacement of diverse traditional land-use types, but also of natural forests (Fox and Castella, 2013). This has considerable impacts on biodiversity (Ahrends et al., 2015; Mang
and Brodie, 2015), especially considering the region´s status as ‘Indo-Burma Biodiversity Hotspot’ (CEPF, 2012;
Myers et al., 2000). Intercropping is an often cited option to enhance rubber plantations. But beyond an initial
planting of light demanding crops as maize or pineapple, the concept was never realized at a considerable scale.
This can be seen as the result of plant-physiological constraints of the intercrops, but also due to a considerable
change of socio-economic framework conditions (Langenberger et al., submitted).
In the framework of the SURUMER-project, we test the option to integrate native and endangered tree species in middle-aged rubber plantations and thus to establish a long-term intercropping that integrates farmers´
needs for alternative income, labor efficiency and soil sustainability, as well as biodiversity protection. Additionally, the approach might provide the option to transform rubber plantations into permanent production forests.
To that purpose, we established three demonstration sites at elevations of ca. 700, 800, and 1000 m a.s.l. We
selected three IUCN-listed tree species for the trials, two with known economic potential (Parashorea sinensis,
Taxus mairei) and one due to its conservation value (Nyssa yunnanensis). In our contribution, we will present
the criteria and considerations for species selection as well as an assessment of tree performance one and a
half year after planting.
Concerning the implementation beyond a trial stage considerable work still needs to be done. Actually, MSEA
provides a rich diversity of tree species with economic potential. Unfortunately, very little is usually known
about their ecology, let alone their growth parameters. This makes the selection of species which are suitable
for specific conditions a challenging task. Concerning the practical implementation, the mere availability of
planting material is currently not safeguarded for the majority of species.
Ahrends A, et al. Current trends of rubber plantation expansion may threaten biodiversity and livelihoods. Global Environmental Change (2015) 34:48-58.
CEPF. Indo-Burma Biodiversity Hotspot (2012): Critical Ecosystem Partnership Fund. 381.
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Mang S, Brodie J. Impacts of non-oil tree plantations on biodiversity in Southeast Asia. Biodivers Conserv (2015):1-17.
Myers N, Mittermeier RA, Mittermeier CG, da Fonseca GAB, Kent J. Biodiversity hotspots for conservation priorities. Nature
(2000) 403: 853-858.
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Rubber plantations, representing a new land use system introduced into Xishuangbanna, Southwest China, increased from 249 to 4242 km2 during the time from 1976 to 2010. Their potential impacts to ecosystem services
have been widely studied, including estimates of carbon sequestration and soil erosion. Soil degradation caused
by erosion affects the plantations’ carbon stocks (both plant and soil), tree development and latex production.
Rubber plantations in turn have positive effects on soil conservation by developing intensive root system and
closed canopy. To our knowledge, no studies have explored the interactive effects of carbon stock change and
soil erosion caused by land use conversion from forest or agriculture to rubber plantation. In order to provide a
comprehensive assessment, we conducted both plot and watershed level estimations of tree biomass and erosion. We assessed carbon stocks in rubber plantations of various stand age (from 6 to 35 year), located at different
elevations in the landscape. The maximum carbon stock was measured in old rubber plantations with 148 Mg C
ha-1 at elevations below 800 m. Surface water runoff and sediment yields were estimated at plot level with help of
Gerlach traps for rubber of different ages. Highest erosion was observed in mid-age rubber plantation (277 g m-2),
which was 3.5 times and 5 time larger than in young and old plantations respectively. The spatially explicit model
LUCIA (Land Use Change Impact Assessment) was applied to scale plot-level results up to watershed level. By this
means we (i) estimated dynamic change of carbon stock and of anti-erosive effects of rubber plantations with
its development; (ii) explored the synergetic effects of carbon stock building and anti-erosive soil conservation in
the rubber-based system; (iii) evaluated the impact of rubber plantations’ rotation length at different elevations
on an integrated assessment of ecological (carbon stock and soil conservation) and economic (latex yield) gains.
Finally, we propose an optimized land management of rubber plantations in the landscape. The results of this
study could serve for better balance in conflict between ecosystem service and economic development.
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The interdisciplinary project ‘The Future Okavango’ (TFO) gathered about 140 researchers from Angola, Botswana, Germany, and Namibia with economic, natural and social science backgrounds. One of our aims was to
produce scenarios of land use change in the Okavango River Basin (ORB) based on the integration of scientific
knowledge generated in the course of the project. We produced four scenarios outlining plausible future states
of the ORB socio-ecological system for the wider stakeholder community. They analysed the impact of water and
land use change on the ORB ecosystem and human well-being from 2014 to 2030 at the basin and local scales.
To take up this challenge, we created an interdisciplinary and international scenario team with about 25 members.
Following the Millenium Ecosystem Assessment approach, the process included three phases. In a first phase, the
scope of the exercise was set (e.g. scales, participation, focus). In a second phase, we conducted a system analysis
in order to depict the complex socio-ecological ORB system. Thereby we selected a limited number of necessary
and sufficient variables to investigate the impact of the different scenarios on TFO-selected ecosystem services.
The system analysis constituted the basis for (1) the identification of key variables of high uncertainty for the scenario logic and (2) the drafting of the storylines. In the third phase, the implications for land use and ecosystem
services were assessed using quantitative as well as qualitative and semi-qualitative indicators.
The poster provides examples of the outputs of each phase, and reflects on major lessons learnt. Although following an established methodological approach, it proved challenging to integrate different disciplinary perceptions
of the system. Knowledge integration requires learning from participants and the readiness to think beyond one’s
own discipline. Even agreeing on the scope of the scenarios took longer than expected as questions concerning
aims, desired outputs and the meaning of the very concept of scenarios had to be addressed. The resulting need
to meet face to face and discuss constrained the integration of task members outside Germany.
The impact matrix, our method of system analysis, was a key to knowledge integration and enabled us to investigate relationships between all selected variables. Yet it was considered complicated by participants as it had to reflect our understanding of the system, while our knowledge itself was increasing by engaging in the investigation.
Similarly, in the process of the drafting of the storylines, some of the assumed major driving variables manifested
as of lesser influence on the system whereas initially lower-rated variables appeared to be of higher influence.
All in all, the team perceived the scenario exercise as a valuable learning process enabling the interdisciplinary
cooperation and individual changes of perspective. However, we underestimated the time requirements and the
role research paradigms play in successful knowledge integration.
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Sustainable environmental resource management and related interdisciplinary research projects like “The Future
Okavango” (TFO) demand for integrated data management systems to store, describe, analyze and disseminate
related information. These systems should not only take account of the possibly large range of varying data types
and formats, but also have to consider different user groups and the demand for collaborative data access and
data sharing.
Within TFO these requirements are addressed with the development of the “Okavango Basin Information System” (OBIS). OBIS is designed as a web-based data management and analysis platform with full read/write access to all data, using open software and open standards whenever possible. This presentation briefly describes
the requirements that guided the OBIS development, its functions and interfaces, and gives an overview of data
stored in the system.
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Miombo woodlands are the major vegetation type in southern-central Africa, covering an estimated area of 2,7
km2. Apart from shifting cultivation, firewood extraction and selective timber harvesting, charcoal production is
the main cause of deforestation and forest degradation in the Miombo region. Due to high costs of electricity
and limited investment in alternative energy supply, charcoal is also the main source of domestic energy in most
African countries. The global charcoal production was estimated in 47 million t in 2009, with an increase of about
9 % since 2004. This trend is strongly influenced by Africa, responsible for about 63% of the global production,
and is expected to increase considerably over the next 20 years. Angola is no exception from this trend, as nearly
40 % of the population lives in rural areas where charcoal trade is often the most important source of income.
The aims of the paper are (a) to quantify the charcoal production in the study area, (b) to analyse its socioeconomic importance for local livelihoods, (c) to identify the tree species most affected by charcoal production and
(d) to analyse their population structure. The study was carried out in the municipality of Chitembo in south-central Angola. Data collection was done per kiln site and semi-structured interviews were used to obtain data from
charcoal producers on livelihood strategies, incomes derived from charcoal, use of forest resources, and species
harvested for charcoal production. Vegetation data were collected within ten nested 20 m x 50 m plots. All trees
with girth ≥ 15cm were measured at breast height, the species were identified by their local and scientific name.
A total of 30 charcoal producers were interviewed. On average the number of trees harvested was 110 ± 14 to
produce 54 ± 9 bags of charcoal. Based on expected charcoal bags produced per kiln (54 bags) multiplied by the
expected kiln operation per year (125) we estimate 6,750 bags, corresponding to 378 tons of charcoal per year
produced by the 30 entrepreneurs. Julbernardia paniculata, Brachystegia spiciformis, Cryptosepalum exfoliatum
and Burkea africana were the most sought-after species. Results showed also J. paniculata to be the most frequent species, followed by C. exfoliatum, B. africana and B. spiciformis. The population structure showed little
tree regeneration in closed stands, few individuals were found in the lowest diameter classes, with the exception
of J. paniculata. The target species showed also few individuals in the largest diameter classes.
For most producers, charcoal is the main source of income followed by agriculture. The charcoal production
meets the demand of the urban centres of Angola, Luanda being the most important destination of charcoal
produced. Over the next years, the woodlands in south-central Angola will strongly be affected by the emerging
charcoal business. Thus, alternative sources of energy in urban areas should be promoted. At the same time the
population in rural areas must be aware of problems caused by deforestation and alternative sources of income
should be developed to reduce their dependence on forest resources.
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The size and stability of large herbivore populations is dependent upon the ability to adapt to strong inter-annual
and inter-seasonal variation in forage quantity and quality, while minimizing the risk of predation. Thus, understanding seasonal variations in habitat suitability in relation to a species’ requirements at different stages in its
reproductional cycle is essential to develop strategies for large, trans-national conservation areas and to mitigate
conflicts between conservation and human land use.
The Savuti-Mababe-Linyanti region has been selected as a pilot area to study seasonal resource utilization by buffalo and zebra. GPS collars were deployed to 6 buffalos and zebras between 2011 and 2013 and allowed to track
animal movements. Based on these, two interpretation pathways were followed: a) field- and laboratory analysis
of the movement of zebras and buffalos in relation to forage quality and quantity; and b) evaluation of the potential of parameterizing habitat suitability models with dynamic variables, including collar data and remote sensing
based environmental layers.
Zebra favoured open grasslands where the visibility is high and predation risk is low, whereas buffalo favoured
both open and thick woodlands provided there is adequate forage and water for drinking. Zebra and buffalo
migrated between their seasonal ranges as an adaptive strategy to forage dynamics and water availability. During the wet season, zebra used short grasslands and woodlands at Savuti in the Mababe Depression (MD) and
woodlands in the sandveld adjacent to the depression where they obtained nutritious forage. Buffalo, however,
moved into thicker woodland habitats where taller leafy grasses were common during the wet season. Both
species relied on ephemeral water in the pans during the wet season. During the early dry season, zebra used
various woodland habitats adjacent to the Linyanti Swamp and avoided floodplains, but the buffalo used a range
of woodland habitats and floodplain grasslands around the Selinda Spillway, Linyanti Swamps and Savuti Marsh.
These patterns were found to generally correspond to results from the habitat suitability model (MaxEnt). Models were parameterized for three seasons (wet season, early dry season, late dry season) with either static or dynamic information, containing a wide range of information from land use/land cover to 16-day vegetation indices,
and different levels of climate input data. Static models performed better than the dynamic models at an overall
aggregation level and as indicated by AUC estimates; however, dynamic models better represented spatio-temporal variations, in particular concerning inter-seasonal variability due to precipitation variation, water availability, and forage quantity. Thus, combining static and dynamic input variables and using an intermediate temporal
aggregation for model generation is recommended for supporting the design of spatially explicit conservation
strategies. With respect to human-wildlife conflicts, this indicates that human disturbances (e.g. settlements,
agriculture or the creation of artificial waterholes) should be limited along migration corridors to maintain the
integrity of these corridors and enable herbivores to access their seasonally relevant resources.
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Wildland fires are an important process for the ecology of African landscapes and are even vital for the maintenance, distribution and function of savannah ecosystems. Therefore, it is indispensable to understand and describe the fire regime. Most of the fires in Northern and Southern Africa are thought to be anthropogenic. These
have been a part of the land use system for millennia and current landscape patterns are shaped by them. Fire is
used as a tool to aid cultivation, e.g. in slash and burn agriculture, hunting, honey collection, charcoal production
or pest control. Moreover, farmers burn grasslands to induce fresh growth to provide fodder for cattle. Many of
the fires in woodland ecosystems of Southern Africa have their origin in these practices.
Changing boundary conditions, e.g. decreasing rainfall and/or land use change related to population growth, may
have major implications for the fire regime and in consequence on ecosystems functioning and the provision of
ecosystem services. Increasing fire frequency may cause land degradation and the loss of biodiversity as the fire
regime has a profound impact on species composition and vegetation structure. To maintain current ecosystem
services adapted fire management is required. The understanding of the specific consequences of fire in a given
socio-ecological context offers new management perspectives to reduce ecological drawbacks. This includes insight into its components such as fire frequency, fire season, fire intensity or fire return period. For the Okavango
region the fire regime was characterized based on an extensive multi-scale compilation of the MODIS products
“Active Fire” (AF) and “Burned Area” (BA) covering the period 2000 to 2014. The integrated analysis of these mutually exclusive datasets allowed for a comprehensive spatiotemporal characterisation of important descriptors
of the large scale fire regime.
At the basin scale, the main fire season shifts from early dry season fires in the Angolan Highlands to late dry
season fires in semi-arid Northern Namibia and Botswana. Along the same gradient the percentage of fire affected areas increases and the fire return period decreases. As the seasonal fire peaks show an anticyclic pattern
to thunderstorms as the only potential natural ignition event, we conclude that vegetation specific fire dynamics
reflect the application of fire as management tool.
At local scale however, e.g. in the Angolan Highlands, a closer look at fire dynamics reveals a more complex picture with extended early season fires in grasslands while the forests in the same area are little affected and burn
late in the season.
Investigations indicate that the fire return period is a key factor of intervention. Thus, shortly returning fires
prolong grass rich juvenile stand phases for very long periods whereas prolonged return periods support fast
forest reestablishment. Management approaches may tackle this bottleneck both ways by controlling fire return
periods, e.g. to turn around further fragmentation and degradation of dry tropical forests or to prevent woody
encroachment of savannahs. Therefore, a rise in the awareness of local communities and farmers regarding the
benefits and drawbacks of fire management on ecosystems and their services would be required.
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