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The current GLP NEWS is available in a printed version
as well as in the usual electronic version. In order to
acknowledge that a number of our colleagues in the
global south appreciate the opportunity to receive the
updates from GLP in paper format, we seek to provide a
yearly copy in print. While we do not automatically mail
a copy to our network members, we will be happy to send
you a limited number of copies to share with interested
colleagues.
This volume is dominated by contributions concerning dryland issues, inspired by a GLP workshop hosted in
Copenhagen in January 2008. This workshop aimed at
exploring recent, satellite based documentation of
changes in dryland regions. The workshop focused on
the robustness of these identified trends, but an equally
strong emphasis was put into a joint effort of interpreting the observed changes in vegetation productivity.
Taking point of departure in a list of possible causes of
the observed regional trends (relating biomass changes
to e.g. climate change, CO2-fertilization, or anthropogenic changes in land use/cover and land management) we discussed to which extent these causal
hypotheses correspond with the observed patterns. The
outcome from the workshop is still in the process of
being finalized as a joint paper, but a small number of
the participants share some of their previous insight and
ideas with us in this GLP NEWS.
In addition you will find short communications about
other GLP research activities as well as a few announcements. We will especially like to draw your attention to
the news from the GLP Aberdeen Nodal Office. The executive officer, Eleanor Milne, is leaving GLP in order to
work with her research project closer to her family. We
have greatly appreciated working with Eleanor. She has
been a tremendous asset to GLP leading a number of
successful workshops on land use modeling. We wish her
all the best in the future.
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Wind erosion and ecosystem consequences following
vegetation removal in a Chihuahuan Desert grassland
Howard E. Epstein1, Gregory S. Okin2, Junran Li3, Lorelei J. Alvarez1
1Department

of Environmental Sciences, University of Virginia, Charlottesville, USA

2Department

of Geography, University of California, Los Angeles, USA

3Department

of Biological and Environmental Engineering, Cornell University, Ithaca, USA

E-mail: hee2b@virginia.edu (Howard E. Epstein), okin@geog.ucla.edu (Gregory S. Okin), jl2428@cornell.edu (Junran Li),
ljh3x@virginia.edu (Lorelei J. Alvarez)

Desert grasslands of the southwestern United States have experienced increasing shrub abundance over the past 150 years
(Gibbens et al. 2005). This change has led to the development of “resource islands,” whereby nutrients concentrate beneath the
shrubs canopies, facilitating their persistence (Schlesinger et al. 1996). In addition to precipitation runoff, wind erosion is a likely
culprit in the movement of soil resources and the alteration of ecosystem characteristics in deserts (Schlesinger et al. 2000). We
conducted a field experiment in the Chihuahuan Desert of New Mexico to examine the effects of wind erosion on various
ecosystem properties and processes.
Our field sites were located at the Jornada Experimental Range
and Long Term Ecological Research site operated by the USDA
Agricultural Research Service and New Mexico State
University. This desert grassland site is dominated by the C4grass genera Bouteloua and Sporobolus, and the C3-shrub
Prosopis glandulosa. For the experimental unit, we constructed five, 25 m wide x 100 m long plots, oriented parallel to the
prevailing wind direction. On the windward 50 m of each plot,
we implemented one of five vegetation-removal treatment
levels: control (no vegetation removal), removal of 25% of the
herbaceous vegetation (shrubs were always left in place), 50%
removal, 75% removal, and 100% removal. This experimental
unit was replicated three times. Over a 4-year time span, we
monitored: 1) wind erosion of soil material, 2) the spatial patterning of soil properties, 3) vegetation photosynthesis, and 4)
spatial patterns of vegetation, on both upwind (removed vegetation – increased erosion) and downwind (no vegetation
removal – increased deposition) portions of the plots.

environments. For the 100% removal plots, wind erosion transported 25% of the soil organic carbon and soil nitrogen from the
top 5 cm of soil over three years, and approximately 60% of this
loss occurred during the first year. Inputs of vegetation litter to
soil organic matter are not likely to make up for the erosion losses, and these systems could be drained of surface nutrients within 10 years (Li et al. 2007).
Because of the relatively light mass of organic-matter rich
particles compared to mineral particles, the organic matter
content of dust (transported over long distances) is much
greater than the organic matter content of saltating particles
moving along the surface. This loss of organic-rich material,
and downwind deposition of sediment with lower organic
matter content, led to a reduction in the average nutrient concentrations of the soils in the downwind plots, particularly

Effects of vegetation removal on wind erosion
and soil properties
Horizontal mass flux of wind-eroded soils increased exponentially with increased vegetation removal (Fig. 1). In general, the wind
erosion flux was not significantly different among control, 25%
removal, and 50% removal plots. However, wind erosion on the
75% removal plots was significantly greater than on the plots
with more vegetation, and the flux from 100% removal plots was
3-5 times greater than from the 75% removal plots. Clearly, the
reduction of vegetation (essentially grasses) and the resultant
wind erosion can lead to a major loss of soil nutrients in these

Fig. 1: Mean horizontal mass flux (g m-1 d-1) between March and July for
three years (2004-2006) across the various vegetation removal treatments.
Numbers on the x-axis represent the percentage of herbaceous vegetation
removed (T4: 100%, T3: 75%, T2: 50%, T1: 25%, C: no removal). Error bars
are one standard deviation. Significantly different values (p<0.05) are indicated by different letters.
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with respect to nitrogen (Li et al. 2008a). The reduced nutrient
concentrations may have an effect on vegetation growth in
deposition-dominated areas. Additionally, wind erosion
changed the spatial variance of soil properties from fine-scale
variability (associated with grasses) to coarser-scale variability
(associated with shrubs) (Li et al. 2008b).

Effects of wind erosion on vegetation structure
and function
We examined photosynthesis rates of both grasses and shrubs
on upwind and downwind plots, as well as in control areas, to
determine if changes in competition and wind erosion (i.e. loss
of material from upwind plots or deposition of material in downwind plots) affected plant function. Contrary to our expectations,
grasses did not exhibit any significant alterations in photosynthesis rates in response to either removal of other grasses, or to
being potentially bombarded with eroding soil particles. In addition, grasses buried up to 10 cm in sand did not show reduced
photosynthesis, suggesting that erosion-related damage may
not be the mechanism for grass mortality in the changing desert
environment. Shrubs on the other hand, responded positively
with increased photosynthesis in deposition-dominated plots
compared to controls, and even to a greater extent in the grassremoval areas (Fig. 2, Alvarez et al., in review). This indicates that
the removal of grasses, either through grazing or other mechanisms, can enhance shrub photosynthesis, even in areas where
grasses were not initially disturbed.
The vegetation in our desert grassland plots exhibits a distinct spatial pattern, with grass individuals being clumped in
their distribution and shrubs being randomly distributed.
Grass clumps are distributed further from individual shrubs
than likely under a random scenario, and therefore there is a
clear indication of competitive effects. Four years after the ini-

tiation of enhanced wind erosion, both grasses and shrubs
exhibited more even spatial distribution, suggesting a relaxation of competition between the two plant functional types
(Alvarez et al., in prep.)

Conclusions
We found a threshold of vegetation removal (between 50%
and 75%) beyond which substantial horizontal flux of soil
occurs. This has obvious management implications for grazing and the sustainability of dryland ecosystems. While some
mortality of downwind grasses was observed, the mechanisms
for such were not apparent, as grasses did not exhibit reduced
photosynthesis rates. Shrubs however responded positively to
the removal of grasses and the resultant wind erosion, due to
reduced competition and nutrient redistribution. Long term
effects of wind erosion on plant community composition will
require more than a four-year window to observe.

References
Alvarez, L.J., Epstein, H.E., Li, J. and Okin, G.S. (in review). The effects
of grass reduction and increased wind erosion on photosynthesis
rates of desert grassland plants.
Alvarez, L.J., Epstein, H.E., Li, J. and Okin, G.S. (in preparation). The spatial distribution of vegetation in an arid grassland environment.
Gibbins, R.P., McNeely, R.P., Havstad, K.M., Beck, R.F. and Nolen, B.
(2005). Vegetation changes in the Jornada Basin from 1858 to 1998.
Journal of Arid Environments 61: 651-668.
Li, J., Okin, G., Alvarez, L. and Epstein, H. (2007). Quantitative effects of
vegetation cover on wind erosion and soil nutrient loss in a desert
grassland of southern New Mexico, USA. Biogeochemistry 85: 317-332.
Li, J., Okin, G.S., Alvarez, L.J. and Epstein, H.E. (2008a). Sediment deposition and soil nutrient heterogeneity in two desert grassland
ecosystems, southern New Mexico. Plant and Soil. doi:
10.1007/s11104-008-9850-7.
Li, J., Okin, G.S., Alvarez, L.J. and Epstein, H.E. (2008b). Effects of wind
erosion on the spatial heterogeneity of soil nutrients in two desert
grassland communities. Biogeochemistry 88: 73-88.
Schlesinger, W.H., Hartley, A.E. and Cross, A.E. (1996). On the spatial
pattern of soil nutrients in desert ecosystems. Ecology 77: 364-374.
Schlesinger, W.H., Ward, T.J. and Anderson, J. (2000). Nutrient losses
in runoff from grassland and shrubland habitats in southern New
Mexico: II. Field plots. Biogeochemistry 49: 69-86.

Acknowledgements
Fig. 2: Leaf-level photosynthesis rates (µmol CO2 m-2 s-1) for shrubs
(Prosopis glandulosa) on control, upwind (vegetation removal) and downwind (not manipulated) plots across replicates and years of measurement.
Error bars are one standard error. Significantly different values (p<0.05)
are indicated by different letters.

4

GLP NEWS – NO. 5

JUNE 2009

Numerous undergraduate and graduate students from the University
of Virginia and New Mexico State University provided assistance in
the field and laboratory. We additionally thank the personnel at the
Jornada Experimental Research station and the Jornada Long-Term
Ecological Research program. This research was funded by the NSFEcosystems Studies grant DEB-0316320.

GLP
P

WS
W
S

GLP05_32SIDER:GLP_NY 6/16/09 1:04 PM Page 5

GLP
PN
NEWS
WS

NEWSLETTER OF THE GLOBAL LAND PROJECT INTERNATIONAL PROJECT OFFICE

Climate, land-use/land-cover change and institutional
response: A multi-scalar approach to humanenvironment interactions in southern Africa
Andrea E. Gaughan1, Forrest R. Stevens1, Cerian Gibbes1, Jane Southworth1, Eric Keys1, Brian Child1, Peter Waylen1,
Greg Kiker2, Rafael Muñoz-Carpena2, Michael W. Binford1
1Geography

Department, Land Use Environmental Change Institute, University of Florida, USA

2Agricultural

and Biological Engineering Department, University of Florida, USA

Corresponding author: aeb416@ufl.edu (Andrea E. Gaughan)

Climate variability and climate change will influence land use and land cover through the institutional decisions and adaptations
humans make which is reflected in visible, physical patterns on the landscape. Through an interdisciplinary conceptual framework, this project investigates the multi-scalar dynamics of different social-ecological systems to current and past climate variability to understand and predict implications of future climate change within a highly vulnerable region of southern Africa.
Describing and explaining natural climate variability enables us to match this variability with social processes, livelihoods and
economics and link these to past changes in land use and land cover, and climate.
Local and regional changes in socio-ecological systems affect
the global flows of energy and biota and cycling of water and
elements, and in response global-scale changes influence smaller scale biophysical and social components of the system.
Documents such as Grand Challenges in the Environmental
Sciences (NRC 2001) and the Global Land Project (GLP 2005)
emphasize the need to develop strategies that incorporate the
range of the sciences from the biophysical to the social to
address the complex and multi-scalar relationships found in
socio-ecological systems. This research is an interdisciplinary
collaboration that investigates socio-ecological relationships
at multiple scales in a highly vulnerable region - southern Africa.
The primary hypothesis is that socio-ecological institutions
provide the main instrument for human adaptation to climate
change and variability in southern Africa, and that institutional actions are manifested as land-use and land-cover changes.
In southern Africa the nonequilibrium characteristics of
socio-ecological systems are evident. Arid and semi-arid
savannas of southern Africa rely on soil-water and nutrient
availability with herbivory and fire acting as modifiers for
maintenance of ecological functions and resource availability
for local societies (Dougill et al. 1999). The controlling effects
of variable rainfall patterns dominate the modifying disturbance effects and other limiting resources (Nemani et al.
2003). We examine regional climate variability in relation to
land use and land cover, to generate an increased understanding of how natural variability affects socio-ecological systems
in southern African savannas.
Regional focus within Kavango-Zambezi Transboundary
Conservation Area is on the Okavango-Kwandu-Zambezi (OKZ)

catchment that spans four countries in southern Africa
(693,000 km2): Namibia, Botswana, Angola, and Zambia (Fig. 1).
The lower part of OKZ catchment is a semi-arid region defined
by scarce and typically unpredictable patterns of precipitation
while the upper part of the region has a higher average annual
precipitation. We conceptualize regions (medium-sized subcatchments with people) as coupled “social-ecological systems,”

Fig. 1: Study region showing the three sub-catchments that comprise the
Okavango-Kwandu-Zambezi (OKZ) catchment in sub-tropical, southern
Africa.
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and suggest a strategy for identifying key system variables for
measurement over time and space in order to observe complex
change dynamics on multiple spatial and temporal scales.
The methodological approaches needed for such a highly
interdisciplinary and integrated study of human-environment
interactions are diverse. These approaches can be summarized
with four interrelated objectives:
1) We will develop an understanding of past climate variability and the main drivers of climate change across the last 80
years. Time series analyses of inter- and intra-annual variability using modelled and satellite-derived rainfall estimates will contribute to a greater understanding of how the
El Niño Southern Oscillation (ENSO) phenomenon potentially influences the interaction of longer-term climatic
variability on shorter-term changes on the landscape. The
periodic warming of sea-surface temperatures in the Pacific
Ocean known as El Niño (cooling effect - La Niña) interacts
with changes in atmospheric pressure over the South
Pacific Ocean (the Southern Oscillation). This interaction
impacts climate globally and strongly influences the
regional inter-annual variation in southern Africa (Nash
and Endfield, 2008, Mason, 2001).
2) Long-term satellite-derived measurements of land cover
change and rainfall data will be coupled with in situ biophysical and socio-ecological information. We will then
determine the spatial and temporal characteristics of landcover change as it correlates with climate variability across
the past 40 years.

A

3) From detailed interview and case studies, we will develop
an understanding of land use history, change and institutional dynamics across the region and then develop linkages between spatial and temporal characteristics of land
use as it relates to climate variability, and
4) by using results of the previous three research objectives
we will test future scenarios using the SAVANNA and QnD
object oriented models with Global Sensitivity and
Uncertainty methods.
With initial data collection and analyses completed, we
address the first two research objectives about climate variability and land-cover change. After identifying long-run trends in
precipitation and potential regional effects of precipitation
changes, we are modelling monthly vegetation responses to
precipitation events at the regional scale of the OKZ watershed (Fig. 2). Though our work is still preliminary, an approach
using satellite-derived estimates of rainfall (Tropical Rainfall
Monitoring Mission) and proxies for vegetation productivity
(MODIS-derived NDVI) has shown promise. The relationship
is closely coupled across some of the landscape and lagged in
other areas. The next step will be to compare these coupled
relationships to vegetation types using ground-verified satellite imagery at multiple scales.
The overall focus of this research ultimately will answer the
question: How does climate variability and climate change
influence land use and land cover change as it works through
socio-economic institutions? Necessitated by the scope and
many facets of our research, we invoke the much discussed yet

B

Fig. 2: A) 20 Class land cover classifications based on 96 months of MODIS monthly NDVI data, 2000-2007, and B) 20 class precipitation clusters based
on TRMM monthly precipitation data, 1998-2007, for the study region, with associated spectral graphs of each class. These images show clear clustering and spatial groupings within the datasets which will provide some basis for the proposed research approach.
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under-specified processes of interdisciplinary and collaborative research. Its necessity for studying human-environment
interactions across varied landscapes through time is clear.
However, negotiating the realities of undertaking such
research and threading the pieces together remains one of the
research group’s largest challenges. We will focus both on a
multidisciplinary approach, with contributions from several
social and biophysical science disciplines, but also an interdisciplinary conceptual framework that integrates social and ecological changes and their iterative feedbacks. Coordination of
the larger, interdisciplinary project and research activities will
be based at the University of Florida with existing institutional relationships with the University of Namibia, University of
Botswana, and other governmental and non-governmental
organizations providing the necessary facilities to conduct
field work. While still in the initial stages, we have several publications in preparation that we expect to be published in
2009-2010 which focus on: 1) describing the spatial and temporal inter-annual precipitation patterns within the OKZ
catchment area of southern Africa, 2) explaining the seasonal
variation in vegetation response to intra-annual precipitation
variation, 3) determining how well we can describe precipitation influences on vegetation dynamics in a semi-arid dryland
environment, and 4) multiple technical papers comparing
remote sensing methods and precipitation datasets respectively to determine the most effective means of examining

dryland environments. With a better understanding of climate-land interactions we will move forward to address the
larger scope of work's interrelated objectives. The ongoing
research will be funded by a NASA Land-Cover/Land-Use
Change Program Earth Systems Program Grant and will contribute to a body of research on the socio-ecological nature
and function of dryland environments.
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The Grass is Greener in the Sahel - The View from Lund
Jonathan W. Seaquist, Jonas Ardö, Lars Eklundh, Thomas Hickler, Martin Sjöström
Department of Physical Geography and Ecosystems Analysis, Lund University, Sweden
Corresponding author: Jonathan.Seaquist@nateko.lu.se

The mechanisms behind, and the consequences of Sahel greening are not completely understood. Researchers at the
Department of Physical Geography and Ecosystems Analysis at Lund University, Sweden, continue to build on a long tradition of scholarship with respect to the characterization and understanding of ecosystem change in the region. Here we outline recent innovations from Lund that are contributing to a deeper comprehension of Sahel ecosystems.
The Sahel has been marked as a ‘hotspot’ for land cover change.
Satellite data show that the area has been greening since the
mid-1980s, challenging the desertification paradigm. Here we
describe current, innovative research that focuses on three
aspects of ecosystem change; reducing the uncertainties in satellite data for mapping change, analyzing patterns and mechanisms
that underpin change, and characterization of carbon dynamics.

A critical aspect in using large volumes of satellite data for
understanding change is reducing uncertainty. Use of these
data is often undermined by the atmosphere, variations in
view and illumination geometry, and orbital drift of the satellite
platform. To enable data smoothing and extraction of growing
season information, the software TIMESAT was developed
(Jönsson and Eklundh 2002). TIMESAT fits smooth functions
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Fig. 1: Earth observation, ground measurements, and ecosystem process modelling are combined by the Lund group to address questions regarding
ecosystem change in the Sahel.

to time series of satellite data, facilitates the extraction of phenological metrics (beginning, end, length of growing season,
etc.), allows for the weighting of observations by data quality
labels, and adjusts the envelope of the data series to compensate for negatively biased noise. TIMESAT enabled the
Eklundh and Olsson (2003) study that reported the first results
about increasing trends in vegetation greenness in the Sahel.
Confidence in mapping these trends has been bolstered by a
demonstrated lack of relationship between satellite-derived
greenness measures and solar illumination (Lindström et al. 2006)
while more robust tools for trend analysis that exploit the spatiotemporal context of greenness observations were developed by
Bolin et al. (2009). They showed that changes are more spatially
consistent and statistically certain than originally thought.
Olsson et al. (2005) inspired research that seeks to explain
the causes of change. Heumann et al. (2007) examined the
causes of greening in the region and concluded that two types
of greening had occurred. While the south experienced a
lengthening of the growing season, greening in the north was
attributed increases in the amplitude of the seasonal greenness curve. These two patterns are associated with distinct climatic and ecological processes operating in different parts of
the Sahel. Hickler et al. (2005) exploited the synergy between
satellite data and an ecosystem model (LPJ-GUESS) for identifying rainfall as the dominant agent of vegetation change for
1982-1999. As the model (potential vegetation) mimicked the
satellite-observed long-term changes in vegetation growth in
the Sahel (actual vegetation), see Fig. 1, it was just a matter of
testing the extent to which each of the model’s driving variables contributed to vegetation increase.
Seaquist et al. (2009) sought to identify a human ‘footprint’
on the vegetation signal for the period 1982-2002 by mapping
a data-model agreement metric across space (using similar
data as above) and relating this metric to state-of-the-art data
on land use and population. Correlations between potential
and actual vegetation were highest for grasslands, indicating
that overgrazing has been overstated. Instead of driving
change, people react to it, possibly by directing their livestock
to high-productivity areas.
Confident in the ability of the their ecosystem model for
realistically capturing ecosystem processes in the Sahel,
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Hickler et al. (2005) concluded that though the carbon sink
strength of the Sahel had increased between 1982 and 1999, it
was predicted to be a net source of carbon. Seaquist et al.
(2006) applied the Lund University Light Use Efficiency Model
for the Sahel, showing that carbon sequestration rate for the
vegetative pool over the same period was 3% of the total
sequestration rate for the tropics. Most recently, the use of
satellite estimates of the area burned together with ecosystem
modelling led Lehsten et al. (2009) to identify strong relationships between precipitation, net primary productivity, biomass
burned and carbon emission, despite the fact that the majority of
wild fires are ignited by humans. Additionally, new work is
focusing on testing different greenness indices derived from
MODIS, together with flux tower estimates of productivity in
a light-use efficiency framework (Ardö et al. 2008, Sjöström et
al. 2009). It has come to light that spectral water stress data are
ineffective for deriving productivity information for semi-arid
landscapes because vegetation density is too low.
Future work will involve studying the abiotic, biotic and
anthropogenic drivers of the carbon cycle in the Sahel by integrating in situ measurements, remote sensing, and ancillary
data into a process-based modelling framework.
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Modelling land-use and land-cover change and the impact
on water resources in northern Mongolia
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Mongolia's transition towards a market economy is still an ongoing process. In the last two decades almost every economic
sector has undergone reorganisation consequently facing new challenges of globalisation. Rural to urban migration and
sedentism of herding families are ongoing processes driven by incentives of living closer to attractive new markets, promising job and trade opportunities and the benefits of social services. The resulting concentration of human population and livestock is causing environmental and socio-economic pressures. In involved regions, water availability and usability becomes
increasingly limited. Reasons could be related to climate change, deforestation, changing patterns of consumption behaviour
and mining activities, less coercive for production and agricultural companies, but fundamental for herding families and small
farmers forced to cover their water demand from surface-, or through laborious extraction of groundwater.

Project background
Within the framework of the project ‘Integrated water
resources management in Central Asia, Model region
Mongolia’ (MoMo) a representative basin was selected, to
identify and implement strategies and future pathways for
sustainable water management. MoMo covers and links the
fields of hydrology of surface- and groundwater, land use,
nutrient dynamics, river ecology, drinking water extraction
and supply, waste water treatment. Scientific cooperation,
capacity building and knowledge transfer is successfully
implemented in all thematic fields.
The main tasks of our sub-project (land-use modelling) are:
(i) To develop a land-use model to address relevant current and
future terrestrial processes, (ii) estimate water use in major
economic sectors (agriculture, industry, households), and (iii)

quantify the impact on water resources. The major research
objectives are:
• To study and simulate current and future land-use and
land-cover dynamics
• To study the linked terrestrial and hydrological processes
via an integrated modelling approach
• To apply the integrated model to quantify future scenarios
and identify robust strategies and potential water use conflicts

Study region and problem characterisation
The Kharaa river basin is situated north of the Mongolian capitol
Ulaanbaatar, embedded in the northern forest-steppe. The total
catchment area is 14,500 km² with a mean elevation of 1,200 m
(600–2,500 m). The major land-covers are grasslands (60%),
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Traditional yurt in the Kharaa river catchment. In
recent years more and more families turn away from
traditional lifestyle and resettle in urban centres in
order to benefit from urban infrastructure and social
services (Photo: Christian Schweitzer).

forests (26%) and croplands (11%). Annual precipitation sums up
to 320 mm of which almost 90% is lost via evapo-transpiration.
Like in most other parts of Mongolia, land-use is dominated
by livestock keeping, mainly cattle and sheep.
Livestock production today comprises the largest share of
GDP of agricultural commodities and is one of the primary
income sources of the rural population. The traditional form
of nomadism, which supported the ecological use of the
Mongolian steppe for centuries, has disappeared. During the
communist period (1960-1992) livestock management such as
size and type of livestock, migration distance and frequency
was organised by the government. Nowadays, livestock management is partly driven by access to infrastructure and domestic markets, prices and the availability of watering points. The
common ‘open access’ to land encourages the increase of livestock numbers and tends to result in overgrazing and land
degradation.
Regarding the forestry sector, inefficient management strategies and the lack of law enforcement is omnipresent. The rate of
successful reforestation is far too low. Furthermore, forests are
threatened by forest fires and in recent years increasingly by
pests and diseases. Between 1981 and 1999 on an average 160
forest and steppe fires occurred annually in Mongolia.
The agricultural sector faced an increasing abandonment of
land after the communist period. Formerly state-managed
farms were no longer profitable for private farmers and had to
be given up. Yields are constrained by climate, and extreme climate events (very cold winters and hot summers), water availability and the lack of resources to apply agro-chemicals
including fertilizers. Most farmers cannot afford to buy expensive irrigation equipment, advanced machinery or fertilizers.
Presently a re-intensification of agricultural land is on the
national agenda, aiming towards the independence of food
imports. Supported by credits from Russia and the Asian
Development Bank it is planned to achieve this goal via cheap
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loans and subsidies for irrigation equipment, machinery, fertilisers and a new composition of adapted species. All of the
processes mentioned above either decrease water availability
or increase water demands or both, resulting in challenging
scientific, political and management tasks.

Modelling approach
We employ the generic modelling framework SITE
(SImulation of Terrestrial Environments model) developed at
the University of Kassel, Germany. This framework provides a
generic platform for spatially explicit multi-scale land-use
modelling, including additional functionality for model calibration and map comparison. Land use decisions are based on
a cellular automata approach. SITE integrates an interface to
link new components or third party models, (e.g. biodiversity,
crop production, hydrology, migration) including the possibility to represent feedbacks between system components via
enabling communication between component models (Fig. 1).
Within this framework the modules of the ‘SITE-Mongolia’
land use model are being developed. All sub-modules (e.g. crop,
forest, grassland, settlement) include a representation of relevant decisions and processes. Land-use decisions are simulated
once a year in a three step process. First, a multi-criteria analysis is performed on the grid cell level resulting in normalised
dynamic suitability maps for simulating competition of different
land-use categories. In the second step, land is allocated based
on sets of decision rules and driven by the demand for commodities, such as food, space for housing, industrial or forest
products and others. In the final step, crop growth and productivity are simulated with the embedded ecosystem model
DayCent (the daily version of the CENTURY model). The latest
version of SITE-Mongolia additionally includes a hydrological
model and a routing component to link water availability and
water consumption on a sub-catchment scale. Simulations for
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Fig. 1: Snapshot of the SITE graphical user interface.
The left view shows the land-use map for the year
1989. In the right view the biophysical suitability for
wheat is presented (red colour indicates higher suitability).

the Mongolia case study are performed on a 1 km x 1 km grid
i.e. 14,500 cells. Beyond the grid scale various overlapping
spatial scales are represented, including administrative boundaries, sub-catchments, soil and vegetation clusters, etc.

Results and conclusions
The modelling approach links land and water related processes with human activities, thus providing a platform relevant
for simulating integrated water management strategies. Water
availability is calculated on a daily basis, allowing dynamic estimates of sustainable water use.

Scenario simulations focussing on agricultural re-intensification via irrigation showed that potential future irrigation water
demand is beyond the region’s water availability. The expected
increase of water demands in other sectors will probably increase
the competition for already scarce water resources in the region.
Model simulations can be used to identify sustainable pathways
and potential water limitations of expected / planned economic
and political developments under climate change conditions.
Furthermore, this approach provides the possibility to identify
water conflicts between different sub-regions and between different water user groups (e.g. upstream vs. downstream; agricultural regions vs. urban and industrial centres).

Open pit mining in northern
Mongolia. Both legal and illegal
extraction has been intensified in
the last years. Environmental
impacts are diverse affecting land
and water resources (Photo: Ralf
Ibisch).
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Currently, we evaluate and integrate results from the stakeholder dialog into regional scenarios, which will be available
later this year.
One of our research foci is to study the dynamics and the
utilisation of the natural vegetation as a common resource,
mainly in the context of livestock grazing, forest use and land
conversion for agriculture. In this context, the gradual
changes in land use and natural vegetation are the largest
challenge and need the highest attention, because modifications of grasslands and forests are difficult to assess and simulate, but may accumulate to large and potentially irreversible
ecological changes within a few years or decades. On the other
hand, many changes in the socio-environmental system e.g. in
agriculture, life style, industry or mining are not necessarily
causing large changes in land cover, but may cause significant
changes in land- and water use, calling for integrated water
management in the region. Simultaneously, many gradual
changes in the natural vegetation such as (slow) degradation
of grasslands or changes in forest vegetation are even less
obvious, but can be of the same relevance for the hydrological
cycle and thus water availability.
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Al Jabal Al Akhdar Initiative – Conservation
and Sustainable Development in a fragile
arid mountain ecosystem in northern Oman
Reginald Victor, Director
Centre for Environmental Studies and Research (CESAR), Sultan Qaboos University, Sultanate of Oman
E-mail: rvictor@squ.edu.om

Al Jabal Al Akhdar Initiative was a strategic research project that addressed a major issue of natural resource utilization and
sustainable development under the guiding principle of the National Biodiversity Strategy and Action Plan Oman. This project that commenced in 2004 and concluded in 2008, was made up of nine different subprojects that dealt with climate, biodiversity inventory, flora and vegetation, water resources, soil resources, livestock diet and range conditions, goat husbandry
systems, ecotourism development and socioeconomic impact assessment of tourism development. The most important findings of this study are summarized here.
Al Jabal al Akhdar lies at the heart of Al Hajar, the mountains of
northern Oman. Jabal Akhdar climate has been perceptibly
changing for the last 30 years. Meteorological data, mainly
atmospheric pressure, temperature, rainfall and relative humid-

ity were collated for the period 1987 to 2004 and analyzed for
trends and changes in pattern. During this period the temperature has increased and the precipitation has decreased. Models
are now being developed for some of these parameters.

Wadi Bani Habib in Al Jabal Al Akhdar - an abdoned village which is now a tourist attraction (Photo: R. Victor).
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Terrace cultivation around
Shuraijah on Saiq Plateau, Jabal Al
Akhdar (Photo: R. Victor).

Biodiversity inventory of the Jabal Akhdar region showed the
presence of 437 species excluding the flora and birds. There is an
urgent need for taxonomic research on invertebrate fauna. The
project also made inventories of birds and recorded 77 species
including 9 new to the area, bringing the total known to 129
species. The number of potential breeding species of birds in
the area is 35 whereas the number of species with probable or
confirmed breeding status is 23. Moreover, the minimum
breeding populations were estimated for each species. Oman is
floristically rich with a high degree of endemism. About onefourth of the total flora of the country is found in Jabal Akhdar
above 1,500 m in the Olive-Juniper woodlands. Jabal Akhdar is a
national center for floristic richness, and is a biodiversity hotspot
in the country and in the Arabian Peninsula. The conservation
status of all range-restricted and threatened plant species in the
mountain woodlands were also evaluated by the project.
Human activities in Jabal Akhdar exert a severe stress on
water resources. Two major issues, the water quality and water
use efficiency were addressed in this study. Surface water samples were analyzed for water quality parameters, trace elements, pesticides, coliform bacteria and Escherichia coli.
Eutrophication is ubiquitous in reservoirs. All surface waters
failed to satisfy the world drinking water standards, and the
groundwater resources in the mountains are overexploited for
drinking and domestic use. Management strategies for water
use efficiency have been developed to relieve the pressure on
groundwater extraction.
Jabal Akhdar range that has provided large amounts of
arable soils through runoff is now under pressure from
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human activities. Soil types and their properties were
assessed. Forty-five sites categorized as agricultural, natural,
dam, and wadi, which is the Arabic term traditionally referring
to a valley, were sampled and analyzed. Canopy cover is generally low and did not exceed 38%. Bare ground frequently
occupies between 32% and 55%. Many soils are highly erosive
with little or no structural integrity. Organic matter is generally low and the mean soil water holding capacity is 37%. These
results together with other observations on vegetation, and
the fact that livestock require supplemental feeding indicate
high grazing intensity beyond sustainable levels.
Livestock diets and range conditions in Jabal Akhdar were
evaluated, and the degree of plant resource sharing among
goats, sheep and donkeys was quantified. These animals commonly eat the foliage of two trees, several shrubs and a variety
of grasses. Diet composition of these animals was similar
between seasons and among localities with very high dietary
overlap. Grazing pressure on the shared diet plants is great,
and feral donkeys may be reducing small stock productivity
through asymmetrical resource competition. Goat husbandry
systems in the mountains were also evaluated. Experiments
were conducted to compare goats fed and managed in pens
against those free ranging with supplemental feeding. The
results indicated that pen feeding may result in greater animal
productivity. Several farmers have stopped grazing goats
because the range no longer provides sufficient forage. It is
recommended that farmers rely primarily on pen feeding, and
allow open grazing for short periods. This could reduce grazing pressure considerably and improve range productivity.
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Northern Oman mountain range, especially Jabal Akhdar
has a strong potential for tourism development. Since Oman
is also committed to sustainable development and conservation of biodiversity, this study focused on optimizing the benefits of ecotourism that would go beyond the prevailing
notions of overlapping nature tourism with sustainable
tourism. Linear programming models are used for the purpose and the results provide general guidelines to the decision
makers in enhancing the ecotourism activities.
The results of the socio-economic impact assessment due
to tourism development showed that the majority of mountain people felt that they would reap the benefits of tourism
such as increased employment opportunities, revenue generation, business opportunities, and improvement in local infrastructure like transportation, communication, schools and
hospitals. The ill-effects perceived are, threat to the environment and local tradition and culture, further pressure on the

existing infrastructure and non accrual of benefits to the
locals. This study has identified several socio-economic costs
and benefits and quantitatively estimated the impacts in some
cases. A comprehensive Socioeconomic Environment
Management Plan is proposed.
A synthesis of results obtained from all subprojects led to
an environmental evaluation to answer the question, “Are we
losing Al Jabal Akhdar?”. All arguments indicate that developmental initiatives in these mountains are overwhelming the
dire need for biodiversity conservation. The development does
not seem to favour sustainability at present.
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Integrated assessment of carbon in Austria 1830-2000
reveals strong feedbacks between socioeconomic and
ecological drivers
Karl-Heinz Erb, Helmut Haberl (GLP SSC), Simone Gingrich, Fridolin Krausmann
Institute of Social Ecology, Alpen-Adria University Klagenfurt, Vienna Austria
Corresponding author: karlheinz.erb@uni-klu.ac.at

We here present a long time-series of stocks and flows of carbon in Austria’s society and ecosystems. We find strong linkages between changes in socioeconomic metabolism, in this case the transition from solar-based agrarian society to the
current fossil-fuel based industrial society, and the carbon balance of terrestrial ecosystems. We show that the industrialization
of agriculture was the main driver behind the emergence of Austria’s terrestrial carbon sink. This research underlines the
need for integrated socio-ecological analyses of stocks and flows of carbon in socioeconomic and ecological systems.
Human-induced changes in the global carbon cycle are a major
driver of global climate change. Through the combustion of fossil fuels, humanity currently adds c.7 GtC/yr (1 Gt = 1 Gigaton =
1 billion metric tons) to the atmosphere. Land systems play a
central role in the global carbon cycle. In the global average,
human-induced changes in terrestrial ecosystems are estimated
to cause a net flow of 1.6 GtC/yr into the atmosphere. There are
distinct regional patterns, however: While land-use change in
tropical regions results in large flows of C into the atmosphere,
biota and soils are absorbing significant amounts of C each year
in the northern hemisphere (Canadell et al. 2007).
The sociometabolic transition from agrarian to industrial
society fundamentally alters socioeconomic material and
energy flows, including those of carbon. Agrarian societies
basically tap into the yearly flow of biomass created by green
plants through photosynthesis in the process of net primary
production (NPP), and land use (agriculture, forestry) supplies
almost all net energy. The situation changes fundamentally
during transitions to industrial metabolism: Area-independent sources of energy, above all fossil fuels, become dominant
sources of net energy. The role of land use changes from
being the dominant source of net energy to a source of materials for human or animal nutrition, fibre and bio-energy
(Fischer-Kowalski and Haberl 2007, Sieferle et al. 2006).
In order to better understand how the agrarian-industrial
transition affects the socio-ecological C flows, we launched a
project on Austria’s carbon balance for the 170 year period
between 1830 and 2000, a period that encompasses most of
Austria’s industrialization process. Austria is a small, mountaneous, highly industrialized central European country (8 million inhabitants, area 83,000 km2). Forest cover is high (47%)
and the mountaneous terrain results in a considerable heterogeneity in climate, soil, terrain, land cover and land use.
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We established a comprehensive database on C-stocks in
Austria’s terrestrial ecosystems as well as the C flows through
the Austrian national economy. This assessment was based on
an analysis of historical sources, above all the so-called
Franciscean cadastre, combined with historical and recent statistical sources (Erb et al. 2008, Gingrich et al. 2007).
Our assessment of C stocks in Austria’s biota and soils
yielded a fascinating result: In 1830, the amount of C stored in
soils and vegetation was approximately 50% lower than the
amount that would be expected to be present in the potential
vegetation, i.e. the vegetation that would be assumed to prevail without land use. As Fig. 1 shows, the C stock in biota and
soils was approximately 1 GtC lower in 1830 than in the potential vegetation. We may assume that this enormous amount of
C was released on Austria’s territory through land use in the
millenia between the Neolithic beginning of forest clearing for
agriculture and 1830. This is almost one-seventh of current
global fossil-energy related C emissions.

Fig. 1: Carbon Stocks in Austria’s potential and actual vegetation between
1830 and 2000. Source: Redrawn after Gingrich et al. (2007).
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From 1830 onwards, we find that the C stock in biota and
soils recovers, first slowly throughout the 19th century, and
faster afterwards. In good accordance with our expectations,
Austria’s biota and soils act as a carbon sink that sequesters
around 2.6 MtC/yr (1 Mt = 1 Megaton = 1 million metric tons),
which is mainly due to two factors: 1) increasing area of
forests, and 2) increased stocking density, i.e. an increasing
amount of standing biomass per unit of forested area.
The main driver behind this trajectory is the industrialization of agriculture which took off after World War II: Yields of
most crops increased about fivefold, and the efficiency of the
livestock system rose considerably as well. Therefore it was
possible to obtain higher harvests on shrinking farmland
areas. The substitution of fossil energy for wood as an energy
source contributed to rising biomass stocks in forests. Of course
all of this was only possible because of large-scale inputs of fossil energy, directly or through machinery or fertilizers.
Figure 2 shows the integrated picture. Its right-hand side
shows that growing availability of fossil fuels results in largescale C emissions into the atmosphere, as expected. Biomassrelated flows grow as well due to growing biomass throughput
that results from population growth. The stunning finding is
on the pictures left-hand side: We find that fossil fuels massively boost the C throughput of Austria’s ecosystems, helping
to drive up NPP by 34%, thereby helping to create a yearly C
sink of sizeable magnitude – a fossil-fuel powered C sink
indeed!
We conclude that integrated long-term assessments of
socio-ecological metabolism can help to better understand
feedbacks between socioeconomic trajectories and changes in
the land system. Only integrated land-change research can

A

help to disentangle these complex interactions and thereby
provide a basis for sustainability science.
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Fig. 2: An integrated picture of average annual C flows and C stocks in Austria (A) in the period 1830-1880 and (B) in the period 1986-2000. Arrow sizes
are roughly proportional to the magnitude of flows. Flows are reported as MtC/yr, stocks as MtC. Dashed arrows: flows not considered. DE…domestic
extraction/harvest, GPP…Gross primary production, Ra…autotrophic respiration, NPP…net primary production. Subsriptsb…biomass, f…fossil fuels.
Source: Reprinted from Erb et al. (2008) with permission from Wiley/Blackwell, color added.
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The potential of Fuzzy Cognitive Maps to study
land dynamics
Kasper Kok, Tom Veldkamp (GLP SSC), Mathijs Van Vliet
Land Dynamics, Department of Environmental Sciences, Wageningen University, the Netherlands
Corresponding author: kasper.kok@wur.nl

The Land Dynamics group of Wageningen University has set out to measure, model and understand the coupled human-environmental system at the landscape scale. The starting point of this integrated approach is systems theory, describing the
world as a highly dynamic and connected complex system. We specifically acknowledge the necessity to cover multiple spatial and temporal scales and multiple scientific disciplines, but moreover to embark upon a process of involving a much wider
range of societal stakeholders. Here we introduce a conceptual modelling tool – Fuzzy Cognitive Mapping – that has the
potential to contribute towards all of these goals.

What is a Fuzzy Cognitive Map?

Potential applications to study land dynamics

A Fuzzy Cognitive Map comprises of concepts representing key
drivers of the system, joined by causal relationships. Each connection is assigned a weight which quantifies the strength of the
relationship (Kosko 1986). In its graphical form, a Fuzzy Cognitive
Map provides domain knowledge as a collection of ‘boxes’ and
‘arrows’ that is easy to visualise and manipulate (Fig. 1A). Key to
the tool is its potential to allow feedbacks, enabling the simulation of dynamics over time (Fig. 1B). The tool is said to be semiquantitative, because the quantification of drivers and relationships can be interpreted in relative terms only. Axelrod (1976)
introduced cognitive maps in the 1970s which were later extended by the groundbreaking work of Kosko (1986).

Fuzzy Cognitive Maps have a number of strong points, a discussion of which serves to highlight a number of current
applications of the tool:

A

High level of integration – multi-scale and interdisciplinary use
One of the key aspects of a Fuzzy Cognitive Map is its semiquantitative character, which gives the tool an almost limitless
flexibility. All types of factors at any scale can be integrated in
one system description. Kok (2009) shows how a variety of different factors can be brought together in one Fuzzy Cognitive Map
to understand the issue of deforestation in the Brazilian Amazon.

B

Fig. 1: Fuzzy Cognitive Map as constructed during a stakeholder workshop in the Candelaro basin in Italy. Figure 1A is the graphic representation of the
relationships between factors related to water quality and quantity. Black arrows are positive; red arrow negative. Thickness of the arrow indicates its
strength. Figure 1B shows the development of the values of all concepts over 15 iteration steps. Colours of Fig. 1A and 1B correspond. This is an example of
a scenario where water quality and availability both increase because of a decrease in groundwater exploitation and activities in the grey economy.
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Focus on feedbacks – complex system understanding &
resilience
The value of Fuzzy Cognitive Maps goes beyond mere system
understanding. Kok (2009) also shows that the incorporation
of multiple feedbacks allow the simulation of multiple steady
states. This can be linked to the theories of resilience and
adaptive capacity as are being elaborated by e.g. the Resilience
Alliance. Similarly, they have suggested the development of
simple, transparent, and easy to replicate systems models
(Bennett et al. 2005), of which Fuzzy Cognitive Maps can be
regarded an example.
(Semi)-dynamics output – Scenario development
Fuzzy Cognitive Maps combine the strong points from quantitative models – highly structured, reproducible, numbers,
and from qualitative approaches – mapping diversity, comparing worldviews. As such it can serve as an addition to the current state-of-the-art of scenario development, the Story-AndSimulation approach (Alcamo 2008). This approach sets out to
develop participatory storylines which are subsequently translated to quantitative models in an iterative manner. The first
attempts to use Fuzzy Cognitive Maps in our group were in
the realm of scenario development (see van Vliet et al. in press).
Easy to develop and apply – Stakeholder participation
One of the more apparent advantages of Fuzzy Cognitive
Maps is the speed with which they can be developed and
applied. Either individuals or groups of stakeholders can construct a Fuzzy Cognitive Map within a single day (see Fig. 2).
It is thus an excellent tool to use in a workshop setting to
describe and discuss the current situation or future outlook of
a landscape. In particular, the tool is highly complementary
with the largely qualitative outputs of a scenario development
workshop, namely narrative storylines, collages and/or lists of
main uncertainties. We have successfully developed Fuzzy
Cognitive Maps during a large number of participatory workshops across Europe (see van Vliet et al. in press) and in Latin
America (see Kok et al. in prep.) covering a range of issues and
scales.

Limitations and future research
It cannot be stressed enough that Fuzzy Cognitive Mapping is
a simple tool with a number of important limitations. Perhaps
most important is the semi-quantitative character of the input
and output, both in terms of relationships and in terms of
temporal dynamics. The fact that all ‘data’ can only be regarded relative to other numbers can limit the applicability of the
tool, particularly when system information is partially known

Fig. 2: Example of a Fuzzy Cognitive Map created during a stakeholder
workshop in Manaus, Brazil (Photo: Haron Xaud).

and quantified. Additionally, the highly integrative character of
the tool can backfire as it entails the risk of comparing apples
and oranges. And when applied in a participatory setting, the
focus on weighing factors of relationships might hamper the
creative process, while being concrete requires a rather high
level of understanding of all participants. However, these limitations are only partly fundamental to the tool’s architecture,
and should thus mostly be regarded as opportunities for
future research. Key aspects that can and will be studied in
more detail are: 1) the poor representation of temporal
dynamics, 2) the limits for use in a participatory setting, and 3)
the potential of linking Fuzzy Cognitive Maps and quantitative
models.

Conclusions
Fuzzy Cognitive Maps have a number of strengths that relate
to fundamental outstanding research questions within land
science (see Veldkamp 2009, Giller et al. 2008). The tool is,
however, transparent and simple leading to a number of
potential limitations. These can partly be tackled in current
and future research, but should partly lead to the formation of
a larger toolbox of methods. Rather than attempting to perfect
Fuzzy Cognitive Maps improvements should be made in the
light hereof.

Acknowledgements
This research was funded partly by WOTRO/NWO (W.01.65.217.00)
and partly by SCENES (EC-funded FP6, Contract number 036822). We
furthermore acknowledge the input of the Mediterranean Agronomic
Institute of Bari, EMBRAPA, and stakeholders in the Candelaro basin
and Manaus.

NO. 5

JUNE 2009 – GLP NEWS

19

GLP05_32SIDER:GLP_NY 6/16/09 1:04 PM Page 20

G PN
GLP
NEW
EW
EWS
WS
S

NEWSLETTER OF THE GLOBAL LAND PROJECT INTERNATIONAL PROJECT OFFICE

References
Alcamo, J. (2008). The SAS approach: Combining qualitative and
quantitative knowledge in environmental scenarios. Pp. 123-150 in
Alcamo, J. (ed.). Environmental futures: the practice of environmental scenario analysis. Developments in Integrated
Environmental Assessment – Volume 2. Elsevier, Amsterdam.
Axelrod, R. (1976). The structure of decision: Cognitive Maps of political elites. Princeton University Press, Princeton.
Bennett, E.M., Cumming, G.S. and Peterson, G.D. (2005). A systems
model approach to determining resilience surrogates for case
studies. Ecosystems 8: 945-957.
Giller, K.E., Leeuwis, C., Andersson, J.A., Andriesse, W., Brouwer, A.,
Frost, P., Hebinck, P., Heitkönig, I., van Ittersum, M.K., Koning, N.,
Ruben, R., Slingerland, M., Udo, H., Veldkamp, T., van de Vijver, C.,
van Wijk, M.T. and Windmeijer, P. (2008). Competing claims on

natural resources: what role for science? Ecology and Society 13(2):
34. [online] URL:
http://www.ecologyandsociety.org/vol13/iss2/art34/
Kok, K., Slingerland, M., Veldkamp, A. and Giller, K. (in prep.). Fuzzy
Cognitive Maps as a tool to operationalise Competing Claims. To
be submitted to Ecology and Society.
Kok. K. (2009). The potential of Fuzzy Cognitive Maps for semi-quantitative scenario development, with an example from Brazil. Global
Environmental Change 19: 122-133.
Kosko, B. (1986). Fuzzy cognitive maps. International Journal of ManMachine Studies 24: 65-75.
Van Vliet, M., Kok, K. and Veldkamp, T. (in press). Advancing participatory scenario development; effectively linking storylines and
models with Fuzzy Cognitive Maps. Futures 42(1): 000-000.
Veldkamp, A. (2009). Investigating land dynamics: future research
perspectives. Journal of Land Use Science 4: 5–14.

Could carbon buy food? The stakes of mitigation versus
adaptation to climate change in African Countries
Cheikh Mbow (GLP SSC)
Institut des Sciences de l'Environnement, Université Cheikh Anta Diop de Dakar, Sénégal
E-mail: cmbow@ucad.sn

Under the United Nations Framework Convention on Climate Change (UNFCCC), the climate change debate has raised several stakes and responsibilities that append both mitigation and adaptation, all of which are addressed by the Kyoto Protocol
(1997) and follow up Conference of the Parties (COPs). The concept of ‘mitigation’ of global warming involves actions initiated to reduce greenhouse gas (GHG) emissions and to improve sinks in order to reduce the concentration of GHG; and ‘adaptation’ is the actions taken to minimize the impacts of global warming. The African continent has an important role to play on
these two fields because of its potential to lock large quantities of atmospheric carbon and its high vulnerability to climate
change (Adejuwon et al. 2001, Burton et al. 2002, Adger et al. 2003, Tieszen et al. 2004, Vincent 2004, Ziervogel et al. 2006,
Mbow et al. 2008).
Farmers in the Sahel have always been facing recurrent climatic variability issues raising some tipping points such as the
severe changes in rainfall (drought), food supply, livestock
management, environmental degradation, and household
coping capabilities (Mortimore and Adams 2001). Population
resilience to these changes are related to several coping and
adaptive strategies including crop diversification, mobility,
livelihood diversification, and migration (Mertz et al. 2008).
While adaptation to climate change is seen by most
observers as the most preeminent issue for African countries,
there is a strong parallel development of initiatives that aim at
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stabilizing GHG concentrations in the atmosphere (mitigation). In reality, mitigation and adaptation should not be pursued independently as they are complementary. Most mitigation options will reduce impacts of climate change and several adaptation strategies will lead to reduction of GHG disposal in the atmosphere. The question is how to make a viable balance between the two considerations in an African context,
according to their development priorities and their responsibilities as part of the UNFCCC.
With the slow progress in achieving mitigation, Nyong et
al. (2007) suggested to thoroughly develop adaptation as a
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viable option to prevent the anticipated negative impacts of
global change. A recent study by Rosenzweig and Tubiello
(2007) states that, climate change might increase existing
regional disparities with a strong reduction of crop yields
mostly in developing countries. At the same time with the current orientation toward biofuel, a large part of the world food
production will be used as bioenergy.
The current climate change debate shows that despite the
fact that adaptation is seen as a necessity, a lot of initiatives are
taken towards mitigation which is an option for Africa. The
question addressed in this paper is to look in more detail into
the incentives to develop carbon sequestration projects versus
adaptation initiatives. Can we improve population wealth via
the carbon business?

Could cash from Carbon and biofuel buy food?
Some of the issues, which need to be addressed, include identifying the GHG mitigation activities in Land Use, Land Use
Change and Forestry (LULUCF), which could be undertaken as
clean development mechanism (CDM) projects. Other issues
involve evaluating the comparative benefit of mitigation
potential and cost effectiveness of the activities, as well as their
likely socio-economic impacts and their influence on the
national carbon (C) stock. Three broad categories of mitigation
activities in LULUCF are among others managing C storage, C
conservation, and C substitution (Boer 2001). The C sequestration has been addressed as a good opportunity for underdeveloped countries to both contribute to climate change mitigation and improvement of the income of rural communities.
While CDM projects are useful there are a number of problems that can be synthesized as follow:
• competition with food crops (loss of ecosystem services and
requirement of permanence that stops the possibility to
extend cultivated lands)
• dependence to the international market
• low price of C (the best price turns around 20 USD per metric ton)
• very difficult to get Certified Emission Reductions (CERs)
• project cycle very complex and requires large capacity that
is not always available
Another potential of mitigation options in Africa is the development of biofuel with cultivation of Jatropha as a way to generate
enough oil to produce biodiesel. Private European real estate
developers have now set their sights on this ‘green gold’ because
Europe does not have enough land to satisfy its biofuel needs to
fulfill its objective of 10% of the total energy consumption by
2020 based on sustainable energy. The possibilities to develop
Jatropha on ‘marginal’ lands in tropical areas have some known

limitations:
• competition with food crops
• single cropping that prevent ecological equilibrium and
biodiversity
• low productivity of Jatropha (technological needs)
• dependence on exportation and the international market
(the same problem as cash crops in the past)
While the carbon and biofuel has driven strong commitment
and money to help developed countries to achieve their target
in terms of mitigation, relatively small efforts are dedicated to
adaptation which requires some investment in sustainable
development of underdeveloped countries. The incentive to
develop mitigation will depend to the comparative benefits
with adaptation and the following section uses a carbon storage example to demonstrate the importance of an equal
attention to the two pathways.

Comparative advantages of adaptation versus
mitigation
For this comparison we used the figures of carbon sequestration by the most productive plants of savanna ecosystems in
Senegal. The first level of analysis is to use permanent plot
data to calculate the average increment of various species.
Figure 1 shows that Detarium senegalense, Bombax costatum
and Anogeissus leiocarpus are the fastest growing trees.
Based on the diameter average growth, we simulated the
biomass increment using the linear increase of the diameter
at breast height (DBH). This shows the low increase in tree
diameter over 30 years passing from 5 cm to 27 cm (Fig. 2).
The use of the diameter increment over 30 years to simulate biomass production is based on new allometric models
published by FAO (Brown 1997). The results showed a total

Fig. 1: Average yearly increment of DBH of savanna species. Source: Mbow
(2009, unpublished).
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production of biomass of about 400 kg – equal to about 200
kg of carbon (0.2 metric ton).
If we apply the highest price of carbon in the international
market (average 20 USD per metric ton), the value of an individual tree is 4 USD after 30 years of conservation. We argue
based on this rapid calculation that using the services from
this single tree (fire wood, soil conservation, construction
wood, fruits, barks, medicines, etc.) would result in a much
higher value for the poor population than its conservation for
carbon benefits.
As for the biofuel market, we are concerned that a new focus
on biofuel production will suffer from the same drawbacks as
many of the past attempts to focus on cash crops (e.g. related to
the hegemony of multinational corporations). Some studies have
already shown a higher demand from increased consumption in
emerging economies. The strong link between the vegetable oil
market and diesel fuel market make the prices instable and
not always beneficial to the producer. The issue may raise the
ethical question of producing biofuel while food excess is used
for animal breeding or ethanol production (example with corn
in USA). Moreover, the idea of exporting the biofuel from
Africa came from the lack of land to cultivate biofuel crops in
Europe in particular, caused by the 10% biofuel target of the
EU. On this particular point we need to reconsider the concept
of problem/benefits sharing within the climate change debate.
Until or unless food production is not in the upfront of adaptation to climate change, we can have only limited expectations with regard to the future of mitigation in Africa

much more profitable for polluting corporations, it could
increase the gap between industrialized countries and the
developing countries.
The challenge is to make sure that while the African continent is significantly contributing to climate change mitigation, enough incentives are given to invest in food production.
According to Hardner et al. (2000) there is balance to achieve
between: cost-effective reductions in carbon emissions and
sequestration of atmospheric carbon; conservation and
restoration of forests and their biological diversity; and, the
assistance of host countries and communities in their socioeconomic development.
The main idea is therefore to improve the linkages between
sustainable development and climate change (Huq et al. 2003)
with a big concern on equity. Africa may sell carbon until or
unless the price is good enough to produce food.

Fig. 2: Projection of tree DBH increment of 6 rapid growth species in
Savanna ecosystem.

Conclusion
Adaptation has recently gained importance, but adaptation is
much less developed than mitigation as a policy response.
Burton et al. (2002) stressed that adaptation research has been
used to help answer to what extent adaptation can reduce
impacts of climate change. To answer this question one has to
consider the priorities of African countries for a better balance
between mitigation and adaptation. Therefore, strategies to
enhance local adaptation capacity in Africa become paramount
to minimize climatic impacts through a regional stability of
food production and absorption of markets stressors.
Although the potentials are real for C storage in savanna
and forest ecosystems, the primary challenge posed at both
the scale of local natural resource management and at the
scale of international agreements and actions, is to promote
adaptive capacity in the context of competing sustainable
development objectives (Adger et al. 2003). Among the challenges raised by Ogunseitan (2008) is the fair trade issue in
relation to carbon and biofuel. As carbon trading has become
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GLP Nodal Office on Land Use and Ecosystem
Interactions, Beijing
Institute of Geographical Sciences and Natural Resources Research (IGSNRR), Chinese Academy of Sciences, Beijing, China
Executive Officer: Dr. He-qing Huang; E-mail: huanghq@igsnrr.ac.cn
Deputy Director: Dr. Lin Zhen; E-mail: zhenl@igsnrr.ac.cn
Internet: http://www.glp-beijing.org.cn

The Beijing Nodal Office assists GLP IPO in promoting and coordinating research on Land Use and Ecosystem Interactions.
The Beijing Nodal Office is based in the Institute of Geographical Sciences and Natural Resources Research of the Chinese
Academy of Sciences. To address the complex interactions at local to global scales in an efficient and coherent manner, this
office aims to set up a platform for scientists across the world to collaborate, communicate, and coordinate research projects
on land system dynamics, impacts of land change on ecosystems induced by human activities, feedbacks of ecosystem changes
in human-environment coupled Earth systems, and response options for developing a harmonized man-nature relationship.

Update September 2008-March 2009
Research projects
Following GLP related projects have been launched in collaboration with international partners:

Multi-functionality of Land Use and Decision Support
System of China

Interactive Changes of Ecosystems and Societies on the
Mongolian Plateau: From Coupled Regulations of Land
Use and Changing Climate to Adaptation

Coordinator: Dr. Lin Zhen, GLP Beijing Nodal Office
Participants from Beijing Nodal Office: Prof. He Qing Huang, Dr.
Luguang Jiang, Dr. Huimin Yan, A/Prof. Xiangzheng Deng, A/Prof.
Yushu Zhang, Mr. Xuelin Liu, Dr. Fen Li, Ms. Yunjie Wei, Mr. Peng
Han, Mr. Lihu Pan, Mr. Rui Peng, Ms. Li Yang

PI: Prof. Jiquan Chen, University of Toledo
Co-PI: Dr. Lin Zhen, GLP Beijing Nodal Office
Participants from Beijing Nodal Office: Prof. He Qing Huang, Dr.
Luguang Jiang, Dr. Huimin Yan, A/Prof. Xiangzheng Deng, A/Prof.
Yushu Zhang, Mr. Xuelin Liu, Dr. Fen Li, Ms. Yunjie Wei, Mr. Peng
Han, Mr. Lihu Pan, Mr. Rui Peng, Ms. Li Yang

Other institutions involved include the Mongolian Academy of
Sciences, Colorado State University and the H. John Heinz III
Center for Science, Economics and the Environment, USA. It is a
three-year project sponsored by NASA of USA. The objective of
this study is to examine and model the interactive changes of the
Human System (HS) and Natural System (NS) at different temporal and spatial scales for use in recommending plans to
increase the success of ecosystems and human adaptation to the
changing climate and land use on the Mongolian plateau. Four
tasks are assigned for ensuring successful implementation of the
project: 1) Compiling a comprehensive database on the NS and
HS; 2) Customizing the biophysical and socioeconomic models
with land use and land cover as the intermediaries for projecting
future landscapes by biome, county, and country; 3) Exploring the
interactive changes in the two systems in the past and present
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through various empirical analyses of the elements between the
HS and NS matrices; and 4) Developing adaptation recommendations under alternative climate and land use scenarios.
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Cooperating institutions include Leibniz-Centre for Agricultural
Landscape Research (ZALF) in Germany and the Wageningen
University in the Netherlands. This is a three-year project sponsored by the Ministry of Science of Technology of China. The
objective of this study is to investigate ex-post land use changes
under major natural and socio-economic drivers, and ex-ante
changes under the baseline and policy scenarios; to develop a
concept of land use functions (LUFs) for China and explore the
coupled changes between land use and LUFs; to make spatially
differentiating developmental zones of China based on LUFs and
formulate developmental plans for each of the spatial zones. A
decision support system for monitoring land use change and associated LUFs change will be developed for sustainable management
of land resources. The project will also include exchange programs like trainings, workshops, meetings and joint publications.

Workshops, meetings
• On the third working meeting between Sapporo and
Beijing nodal offices held in Beijing on Sep. 13, 2008, the
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possibility of co-organizing an international workshop on
the vulnerability and resilience of land systems in Asia was
discussed.

Beijing GLP Nodal Office staff visiting the Sapporo GLP Nodal Office for
a discussion of future collaboration.

• Prof. Jiyuan Liu (GLP SSC) and Dr. Luguang Jiang represented Beijing Nodal Office at the ‘4th International conference on the natural resources and sustainable development
in surrounding regions of the Mongolian Plateau’ in
Ulaanbaatar, Mongolia, Sep. 12-16, 2008.

• The fourth working meeting between Sapporo and Beijing
nodal offices was held in Sapporo, Japan on Jan. 7, 2009,
discussing the schedule and framework of co-organizing
an international workshop on the vulnerability and
resilience of land systems in Asia.
• Prof. He-Qing Huang presented a Sustainability Governance
Project lecture on ‘Sustainable land use and economic
compensation for ecosystems services’. Moreover, Prof.
He-Qing Huang had a meeting with researchers from the
Integrated Research System for Sustainability Science (IR3S)
of the University of Tokyo for future cooperation at
Hokkaido University, Sapporo, Japan on Jan. 8, 2009.
• Organized by Beijing Nodal Office, a joint field survey was
conducted during Jan. 7-11, 2009 in the downstream reach
of Jinghe watershed in Shaanxi Province of western China.
Participants from IGSNRR, ZALF, Wageningen University
and local institutions had the possibility to experience how
land use policy affects land use patterns of the region,
which provides very good basic information for analyzing
the coupled ecosystem service changes.
• Prof. Xiubin Li, representing GLP Beijing Nodal Office, presented a special introduction about the activities of Beijing
Nodal Office at the joint meeting of CNC-IGBP and CNCIHDP on Jan. 11, 2009.
• Prof. Jiyuan Liu (GLP SSC) and Dr. Huimin Yan, representing GLP Beijing Nodal Office, presented a special introduction about the activities of Beijing Nodal Office at GEO
workshop on ‘Developing an Agricultural Monitoring
System of Systems’ in Beijing on Feb. 11, 2009.

Planned activities
Future activities include;
• A joint field survey on the Mongolian plateau.
• A joint field survey in the headwater area of the three rivers
in the Qinghai-Tibet Plateau of China.
• An international workshop for exchange of research
progress.

Field survey on land use and cover change in Mongolia organized by
Beijing GLP Nodal Office.
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GLP Nodal Office on Integration and Modelling, Aberdeen
Macaulay Institute, Craigiebuckler, Aberdeen, UK
Chief Executive: Richard Aspinall; E-mail: r.aspinall@macaulay.ac.uk
Executive Officer: Eleanor Milne, E-mail: e.milne@macaulay.ac.uk
Internet: http://glp.macaulay.ac.uk/index.php

The Nodal Office in Aberdeen assists GLP IPO in promoting and coordinating research on Integration and Modelling, and is
a joint initiative between The Macaulay Institute and The University of Aberdeen. The office will achieve integration and modelling through focused international workshops and conferences (as GLP community research initiatives), by acting as a clearing house for relevant initiatives and activities, through the publication of scientific and policy-related material and through
the development of funding proposals that address the GLP scientific agenda.

Update September 2008–March 2009

found on the FRESH website:
http://www.nottingham.ac.uk/~lgzmp/seminarthree.html

Workshops
The GLP Aberdeen Nodal Office is part of the ‘Framing
Ecosystem Services and Human Wellbeing – FRESH’ seminar
series. As such it hosted the 3rd seminar on Oct. 28–29, 2008.
The purpose of the seminar was to understand how the
importance of ecosystem goods and services can be embedded into current approaches to policy development and
appraisal at the community level and what new kinds of
methodological tools are needed to support future decision
making in this context. The seminar also aimed better to
understand the links between Ecosystem Services and
Sustainable Communities. Thirty participants took part in the
seminar which included walking field trips led by members of
local community groups. A short report of the seminar can be

Representation at Meetings and Conferences
A poster showing findings from the GLP endorsed project
‘Environmental impact of agricultural expansion in southwestern Amazonia’ was presented on behalf of Eleanor Milne,
Carlos Cerri and João Luis Nunes Carvalho at the International
Scientific Conference on Tropical Rainforests and Agroforests
Under Global Change, Oct. 5-9, 2008 on Bali, Indonesia.
The GLP was represented by both the Aberdeen Nodal
Office Executive Officer (Eleanor Milne) and GLP SSC member
Tom Veldkamp at a European Environment Agency (EEA)
workshop on developing a ‘Land modelling toolbox and interface’. The workshop was held at the EEA offices in Copenhagen
on Dec. 1-2, 2008.

FRESH Workshop participants outside Douneside
House, Tarland (Photo: K. Blackstock).
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Eleanor Milne attended the UNFCCC 14th COP meeting in
Poznan, Poland from Dec. 5-9, 2008 and also took part in the
Alternatives to Slash and Burn annual network meeting held
during the same week.
Richard Aspinall and Eleanor Milne gave a presentation at the
Copenhagen Climate Conference held Mar. 10-12, 2009. The
presentation ‘Mapping and modelling ecosystem services in land
systems’ was given in the ‘Adapting Human Land Use to Climate
Change’ session chaired by the GLP chair Anette Reenberg.

Funded Projects
In the period Sep. 2008–Mar. 2009 the Aberdeen Nodal Office
successfully won funding for two projects of relevance to the
GLP science plan:
The first of these, ‘The Model Ecosystem Framework
Project’, has a central goal to develop, test and refine the concept of an ecosystem framework, based on an ecosystem
approach, into a workable methodology for Scottish conditions. The project is funded by the Scottish Government.
Phase I of the project covered the period Oct. 2008 to Mar.
2009 and had two stakeholder consultation workshops, one on
Feb. 10 with national level stakeholders and one on Feb. 16
with local level stakeholders. This project received GLP
endorsement in Nov. 2008.
The second project is related to the GLP endorsed project
‘REDD-ALERT’ and was funded by the UK government department DEFRA. This project is reviewing methodologies to support

the implementation of reduced emissions from deforestation
and forest degradation (REDD) in developing countries.

Planned Activities
Future activities include:
• The Nodal Office is organising a symposium at the 2009
meeting of the US regional association of the International
Association of Landscape Ecologists, in Snowbird, Utah in
Apr. 2009.
• Prof. Richard Aspinall (GLP SSC) will be chairing a session
at the IHDP Congress in Bonn at the end of April entitled
‘Integrative models of human and environmental systems
in land change science’. This will include presentations by
GLP SSC members and the Aberdeen Nodal Office
Executive Officer. Further details are available at
http://www.openmeeting2009.org/papers-resources.html
• A Land Market Modelling Workshop, to be hosted by the
Nodal Office, which will be held from May 29–31, 2009. The
workshop will focus on ABMs of land markets, abstract and
empirical, rural and urban and is funded by a new NSF
CNH grant to Dan Brown (University of Michigan) and GLP
SSC Member Dawn Parker.
• The Model Ecosystem Framework project will start Phase II
in Apr. 2009 and complete in Nov. 2009.
• Links with INTA in Argentina will be developed and joint
funding proposals around GLP themes put together.
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GLP Nodal Office on Vulnerability, Resilience
and Sustainability of Land Systems, Sapporo
Hokkaido University, Sapporo, Japan
Executive Officer: Dr. Ademola Braimoh
Internet: http://www.glp.hokudai.ac.jp; E-mail: info@glp.hokudai.ac.jp
The GLP Sapporo Nodal Office is financial Supported by MEXT Japan, through the Special Funds for Promoting Science and Technology

The Sapporo Nodal Office assists GLP IPO in promoting and coordinating research on Vulnerability, Resilience and
Sustainability of Land Systems. The vulnerability of coupled human-environment systems is a major element of sustainability research. Vulnerability results not only from exposure to biophysical and social perturbations, but also resides in the sensitivity and adaptive capacity of the system experiencing such stresses. Thus, land system vulnerability is studied from an integrated perspective. The overall goal is to improve the understanding of the causal processes of vulnerability, the quality of
coping capacity linked to different perturbations, and the role of governance in bolstering resilience.

New staff
In Apr. 2009, Dr. Julius Agboola joined the
Sapporo Nodal Office as a Postdoctoral
Fellow. Julius obtained a Ph.D. Degree in
Environmental Science from Hokkaido
University. His research interest includes
the analyses of human impacts on ecosys- Dr. Julius Agboola.
tem structures and functions. Julius will
provide inputs to the Nodal Office’s research projects on vulnerability assessment and ecosystem services management.

Update September 2008-March 2009
The ‘Ecosystem Services Management’ (ECOSMAG) project
led by the Sapporo Nodal Office aims to develop a framework
for analyzing ecosystem services, analyze governance structure
vis-à-vis the delivery of the services and identify trade-offs and
incentives for ecosystem services conservation (see:
http://www.glp.hokudai.ac.jp/ecosmag). We recently completed stakeholder workshops in Indonesia and Thailand as part of
the initial preparatory activities. The Thai stakeholder meeting
was held in the Upper Mae Hae Watershed in northern
Thailand’s Chiang Mai province in Sep. 2008. The roles and
functions of water-use and water–conservation institutions
were discussed at the meeting attended by representatives of
the 15 predominantly ethnic Karen and Hmong villages that
form the Mae Hae Network Committee. Water consumption
for households and irrigation has multiplied over the last 20
years because of expansion in the farming of cash crops and
the increased use of water supply and distribution technolo-
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gies including sprinkler systems.
This has resulted in water scarcity, conflict over resource
access, and tension among communities peaking during the
dry season. Our engagement with stakeholders is continuing
with more local “stream-level” forums and mapping exercises.
Most in-depth interviews have been taped and fully transcribed and then transferred to qualitative analysis software
(NVIVO) for coding and further analysis. This research has
expanded and deepened our understanding of local institutions involved in management of watershed services as well as
practices guided by formal, national policies, procedures and
rules. We have also got an improved understanding of the different actors involved, the roles they play, and how they use
and respond to various management institutions.
The Indonesian stakeholder workshop held at Center for
International Cooperation in Sustainable Management of
Tropical Peatland (CIMTROP), Palangka Raya University in
Dec. 2008 identified intrinsic geomorphology that predisposes Central Kalimantan to erosion, flooding and dryness, poor
coordination of land use and forest concessions, and inconsistent and weak enforcement of conservation regulations as
major watershed management problems. A Participatory
Rapid Appraisal (PAR) was conducted in Bhawan Village on
Mar. 1, 2009. Volunteers from Lembaga Ilmu Pengetahuan
Indonesia (The Indonesian Institute of Sciences - LIPI) and
CIMTROP assisted in conducting group discussions.
The PRA was carried out in 5 activity groups including mapping the biophysical assets of the community, tracing the
main livelihood activities, the different income flows into the
community, the main expenditure items, and the different
institutions influencing decisions and issues related to gover-
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Expansion of cash crops and the increased use of
irrigation technology in Upper Mae Hae watershed, Thailand (Photo: Louis Lebel).

nance of resources. An exhaustive resource map, supply chain
and expenditure statement was obtained. More importantly,
constructive discussions on issues related to the community
and resource assets were made. Follow up discussions will
most likely be easier to conduct, and could result in a planning
process for the region.
The Chinese case study is located at the Supa River
Watershed, in Central Longling County of Yunnan Province.
Here, our study focuses on the upper part of the watershed
that includes a reservoir used by Hydro Power Company. This
natural reserve is managed by the Forestry Bureau for biodiversity conservation. The forest and agricultural lands are
managed by the communities to provide diverse services.
Recently completed satellite image analyses showed that
national government conservation policies have led to an
increase in forest cover in the area under study. Preliminary
data gathering in Sep. and Oct. 2008 indicated that the communities do have conventional rules to protect forests; they
also contribute substantially to the costs of forest maintenance. However, their access to watershed services is limited
due to insufficient power to negotiate, absence of a legal
framework to support payment and compensation for watershed services, and ambiguous property rights. Based on suggestions from the whole project team, but also reflecting on
ground realities, Chinese team members developed and finalized questionnaires for household surveys. Fieldwork is ongoing to cover 120 households, 4 focus group discussions and 4
village social-economic surveys respectively.
The Sumitomo Foundation recently awarded the Sapporo
Nodal Office a research grant to study the ‘Impact of Land
Change on Ecosystem Services Values of Kushiro Wetlands’ in

Northern Japan. Kushiro is a biodiversity hotspot and one of
Japan’s most important natural assets. Designated a Ramsar site
in the 1980s, the wetland is habitat to 600 plants, 26 mammals,
4 amphibians, 5 reptiles and 170 bird species amongst others.
Human impact led to a decrease of the marshland from about
290 km2 in the 1960s to 180 km2 presently. Our project integrates spatial tools with socioeconomic data and multi-stakeholder participatory analysis for ecosystem services assessment
and valuation. Respondents for the multi-stakeholder assessment include farmers, government officials, conservation
organizations, and research institutes. Primary data is being collected and analyzed to derive valuation coefficients for specific
ecosystem services. The project will also assess constraints to
biodiversity conservation and identify policies for equitable
access to ecosystem services by different stakeholders.

Dr. Joeni Rahajoe assisting with resource flow mapping (Photo: Suneetha
Subramanian).

NO. 5

JUNE 2009 – GLP NEWS

29

GLP05_32SIDER:GLP_NY 6/16/09 1:04 PM Page 30

G PN
GLP
NEW
EW
EWS
WS
S

NEWSLETTER OF THE GLOBAL LAND PROJECT INTERNATIONAL PROJECT OFFICE

Planned activities
Future activities include;
• From June 15-17, 2009, Beijing and Sapporo Nodal Offices
will host a Workshop on ‘Vulnerability and Resilience of
Land Systems in Asia’ at the Chinese Academy of Sciences
in Beijing. The workshop will integrate knowledge on the
vulnerability of land systems to multiple stressors. Papers
ranging from models and metrics of land system vulnerability to social systems resilience and institutional change
will be presented. An edited volume comprising selected
articles from the meeting will be published.
• On Oct. 3, 2009, a symposium on ‘Land Systems Sustainability’ will be held at the Science Council of Japan in Tokyo.
The goal of the meeting is to promote GLP research agenda and discuss findings of diverse contemporary research
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that expands our understanding of complex sustainable
development issues such as carbon dioxide emissions and
biodiversity conservation. GLP endorsed-projects that will
feature in the meeting include ‘Wild fire and carbon management in peat forest in Indonesia’, ‘Human impacts on
biological productivity in North Pacific Ocean’, and
‘Environmental valuation project’; see:
http://www.globallandproject.org/Research_projects.shtml

Acknowledgement
We gratefully acknowledge the invaluable contributions of all
our project partners including Louis Lebel, Xing Lu, Joenis
Rahajoe and Suneetha Subramanian.
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Noticeboard
Farewell to Eleanor Milne
The Executive Officer of the GLP Nodal Office in Aberdeen is
leaving GLP.
GLP thanks Eleanor for her great contribution in implementing the GLP science plan.

Executive Officer for GLP's Nodal Office
Aberdeen on Integration and Modelling
The Nodal Office is based at the Macaulay Land Use Research
Institute in Aberdeen. The activities of the Nodal Office are to:
run international workshops and conferences; publish relevant
scientific and policy-related material; facilitate collaborative
and integrative activities; and develop funding proposals to
support the GLP scientific agenda focussed on integration and
synthesis in land-use systems. Past activities can be seen at:
http://glp.macaulay.ac.uk/
We are seeking to recruit an Executive Officer for the
Aberdeen Office to play a key part in the delivery of these
objectives. Applicants should have a doctorate in a relevant
subject, an appreciation of land-use systems as socio-ecological systems, and a specific interest in some aspect of modelling their dynamics which can be developed within their personal research programme. The post would particularly suit a
postdoctoral researcher wishing to develop his or her career in
an international context. Starting salary within the range
£26,088. More information:
http://www.macaulay.ac.uk/jobs/jobdetails.php?MA16/09

Austria, USA, Europe, Latin America, and the transition
economies. The special issue is available at http://www3.interscience.wiley.com/journal/121581908/issue
The Journal of Industrial Ecology is an international, multidisciplinary, peer-reviewed bimonthly published by WileyBlackwell, owned by Yale University, and headquartered at the
Yale School of Forestry & Environmental Studies. The special
issue is edited by Helga Weisz, of Klagenfurt University,
Austria, and Heinz Schandl, of the Commonwealth Scientific
and Industrial Research Organisation (CSIRO), Australia.

Second edition of the Mountain Research
Initiative (MRI) Newsletter!
56 pages of global change science from mountain regions
around the world, news from MRI's regional networks, meeting reports, interview and book review. The MRI News will
appear twice a year and the next edition is planned for Oct.
2009 (deadline Aug. 4). Second edition can be downloaded
from:
http://mri.scnatweb.ch/dmdocuments/MRI_News_no2April2009.pdf

IHDP open meeting
GLP SSC chair and members convened four sessions at the
IHDP OM in Bonn late April 2009. Moreover, GLP hosted a
small networking ‘meet and greet’ reception. For presentations from the four GLP sessions please see: http://www.globallandproject.org/IHDP_OM_April_2009.shtml

Journal of Industrial Ecology special issue
The Journal of Industrial Ecology has recently published a special issue on ‘Materials Use Across World Regions: Inevitable
Pasts and Possible Futures’. The special issue examines
resource use on a global scale focusing on materials use at
national and world regional levels, detailed analysis of metals
cycles within this context, and assessment of existing governmental policies that are based on material flow analysis (MFA).
Countries and regions examined include Australia, Japan,
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GLP Calendar 2009
These activities are endorsed, organized or co-organized by
GLP or its Nodal Offices. Please see the ‘Events Calendar’ section on our webpage for a complete list of activities that might
be of interest (including many activities not organized by
GLP).

To join the GLP network and receive the GLP NEWS
please see: http://asp.geogr.ku.dk/glp/

May
GLP SSC meeting, Wageningen, the Netherlands, May 25-27.
Hosted by Tom Veldkamp (GLP SSC).
‘Agent-based land market models’. Macaulay Institute, Aberdeen,
Scotland, May 29-31.
The Aberdeen GLP nodal office on integration and modeling, and the
US NSF-sponsored SLUCE 2 project will co-sponsor a small, interactive workshop on agent-based land market models, organized by
Dawn Parker (GLP SSC), Tatiana Filatova, and Eleanor Milne (GLP
Aberdeen).

June
‘Frontier of Ecosystem Ecology in Northern Forest’. GCOE-INeT
International Summer School, Hokkaido University, Japan, June 14-20.
Co-organized by the Sapporo Nodal Office of GLP.
‘Vulnerability and Resilience of Land Systems in Asia’. Beijing, China,
June 15-17.
The GLP Nodal Offices in Beijing, China and Sapporo, Japan coorganise this workshop. An edited volume comprising selected articles from
the meeting will be published.
‘Human Ecology for an urbanising world’. Manchester, UK, June 29July 3.
Society for Human Ecology Conference. Session on "Urbanization
and land-system change" organized by Helmut Haberl (GLP-SSC).

Oktober
‘Land Systems Sustainability’ symposium. Science Council of Japan,
Tokyo, Oct. 3.
The goal of the meeting is to promote GLP research agenda and discuss findings of diverse contemporary research that expands our
understanding of complex sustainable development issues.

Short scientific reports, workshop reports or other GLP
relevant contributions are welcome. Please contact Lars
Jorgensen (lj@geo.ku.dk).
GLP International Project Office
Geocenter
Oster Voldgade 10
DK-1350 Copenhagen K.

Tel.: +45 35322508
Fax.: +45 35322501
Internet: www.globallandproject.org
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GLP is a joint research agenda of the International
Geosphere-Biosphere Programme (IGBP) and the
International Human Dimensions Programme on
Global Environmental Change (IHDP).

November
‘Forest-agriculture frontiers: Impacts of land-use transitions on
livelihoods and environment in the humid tropics’. Vientiane, Laos,
Nov. 2-3.
Workshop co-organised and co-funded by GLP IPO.
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