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About LaSyS
”Danish Network for Land System Science” (LaSyS) is a multidisciplinary research
network addressing the challenge of bringing together leading Danish research groups
who work with human dimensions of global change, specifically issues related to the
use of land. It receives funding for a set of workshops 2005-2007 from the Danish re-
search councils (SJVF). The following Danish institutions are the responsible organiz-
ers (Parentheses indicate contact person at various institutions; IGUC is coordinating
institution):

1. Institute of Geography, University of Copenhagen (professor Anette Reenberg)

2. Department of Agricultural sciences, KVL (professor John Porter, Lektor Jakob
Magid)

3. Department of development and planning (professor Per Christensen, lektor Finn
Arler)

4. Department of Earth Sciences, University of Aarhus, AU (professor Bent Odgård)

5. GEUS (seniorresearcher Richard Bradshaw)

6. Department of Agroecology, DJF (professor Jørgen E. Olesen)

More information about the network can be found at: http://www.lasys.dk
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Wednesday the 25th 
10-11 Arrival, check-in and coffee with cookies 

 
11.00-11.15 Introduction to workshop 

The organizers 
 

11.15-12-15 Introduction to The Global Land Project (GLP). GLP is an international scientific 
effort which addresses the issue of the interactions of people, biota, and natural resources 
of terrestrial and aquatic systems. GLP emphasizes and conceptualizes the study of 
changes in the coupled human-environmental system at local to regional scales. 
Richard Aspinall & Anette Reenberg  
 

12.15-13.30 Lunch buffet – with one beer or soda for each, coffee and tea 
 

Afternoon 
session 

Discussion of presented cases of land systems dynamics - with the aim of getting to 
grips with the ways in which we can cope with the challenges related to the study of 
human-environmental systems (key issues: conceptualization, analytical approaches, 
disciplinary mix, scales, economics, ecological services).  
 

13.30-14.15 Brief presentations of cases in plenary  
 

14.15-16.15 Parallel session discussing 4 cases (including coffee break)  
• How will climate change impact European agriculture and land use - J E Olesen, 

J Porter, B Odgaard  
• How will urbanization globally and locally impact land use, ecological services 

and climate - J Primdahl, J Magid  
• Adaptation to climate change and land system dynamics in Sub-Saharan Africa - 

A Reenberg, I Sandholt, Ole Mertz  
• Forest dynamics and climate change mitigation in Southeast Asia - K Rasmussen, 

L.Isager 
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16.15-18.30 

 
Contemporary progress in land system science 

 
16.20-16.40 Kristensen, S. P. & Kristensen L.: Evidence of a post-productivist transition of 

agriculture in Denmark between 1989 and 1999 - what does the statistics tell us? 
Presenter: Søren Pilgaard Kristensen and Lone Kristensen 
 

16.40-17.00 Llewellyn, R., D'Emden, F. and Burton, M.: Sustaining the shift to soil-conserving 
farming systems in Australia. Presenter: Rick Llewellyn 
 

17.00-18:30 Poster session 
 

 Frederiksen, P.: Planning for Water - new challenges in the Water Framework 
Directive. Presenter: Pia Frederiksen 
 

 Caspersen, O. H., Olafsson, A. S. and Nissen, M.: Landscape Character Assessment at 
the municipality level in Denmark. Presenter: Ole Hjorth Caspersen. 
 

 Agergaard, J. and Birch-Thomsen, T.: New territorial logics - Urban expansion into 
former homelands in Durban Metropolis, South Africa. Presenter: Torben Birch-
Thomsen 
 

18.30-20.00 Dinner – two course dinner with one beer or soda for each, wine is also provided 
 

20.00-21.00 Reports from group sessions – discussion 
Coffee 
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Thursday the 26th 

  
Conceptual frameworks - coping with interdisciplinarity 

 
7.45 Breakfast buffet 

 
9.00-10.00 Key note by Dr. Charles Redmann, Global Institute of Sustainabiltiy Arizona State 

University 
 

10.00-10.15 Coffee 
10.15-10.35 Christensen, P. & Schmidt, J: Life cycle assessment – a fruitful methodology for land 

use studies. Presenter: Per Christensen 
 

10.35-10.55 Vejre, H: Stakeholder guided landscape scenarios for groundwater protection areas 
in Denmark. Presenter: Henrik Vejre 
 

10.55-11.05 Jensen, H. H., Myaka, F. A., Kamalongo, D., Ngwira, A. and Odgaard, R: Innovative 
land systems changes may boost food quality and family health. Presenter: Henning 
Høgh Jensen 
 

11.05-11.25 Arler, F.: Biodiversity – an ethical-cultural view. Presenter: Finn Arler 
 

11.25-11.45 Hidding, M.: Regionally based strategies for rural-urban areas in the Netherlands - 
'red for green strategies'. Presenter: Marjan Hidding 
 

12-13 Lunch buffet – with one beer or soda for each, coffee and tea 
 

  
Modelling in land systems science 

 
13.00-14.00 Key note by Drs. Pytrik Reidsma, Wageningen University 

 
14.00-14.30 Coffee with cookies 

 
14.30-14.50 Olesen, J. E., Hutchings, N. J., Petersen, B. M. and Krstensen, I. S.: Understanding and 

predicting nitrogen fluxes at the farm scale. Presenter: Jørgen E. Olesen 
 

14.50-15.10 
 

Levin, G., Brandt, J. and Olsen, M.: Overcoming discrepancies in scale between 
stratified sampling based landscape monitoring and CORINE land cover 
registration. Presenter: Gregor Levin 
 

15.10-15.30 Nørgaard, A., Sandholt, I., Stisen, S, Fensholt, R.: Environmental modelling in time 
and space. Presenter: Anette Nørgaard 
 

15.30-16.15 Conclusions 
Organization of communication beyond LaSyS funding. 
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1 How will climate change impact European agricul-
ture and land use
J. E. Olesen, J. Porter, B. Odgaard

Paper in pdf-format has been distributed:

Jørgen E. Olesen and Marco Bindi (2002): Consequences of climate change for Euro-
pean agricultural productivity, land use and policy. European Journal of Agronomy
16 (2002) 239-262.

17
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Jacob Magid and Jørgen Primdahl. 
LaSys-workshop 2, Group discussion issues, October 25, 2006 
 
 
How will urbanization globally and locally impact land use and environment 
and climate change? (and vice versa) 
 
During the twentieth century the world population increased fourfold to 6 billion in 2000. The 
population living in urban areas experienced a thirteen fold rise, however to about 3 billion. 
Although most of this increase in urban populations has occurred in less developed regions, these 
regions are still less urbanized with about 40 percent of their populations living in urban areas in 
2000 compared to 75 percent of the population in more developed regions (Zlotnik 2004). Over the 
next 25 years the world population is expected to rise to a level of 8 billion, a rise that will 
exclusively take place in urban areas of the less developed countries, and at the same time the rural 
populations are expected to diminish in size (UN, 2004). During the same time-period it is expected 
that the climate will considerably increase its variability, leading to less predictable food security in 
some regions, and thus increasing the need for global exchange of goods and services, or 
alternatively leading to increased instability in the social systems in some regions. 
 
It may be uncertain if climate change and instability will prove to be a substantial stressor compared 
to population increase, but without doubt it will require attention and adaptations of the service 
provisioning systems in larger parts of the world.  
 
Despite the fact that globalization seemingly makes human development more detached from the 
limitations of local ecosystems and their capacities for provision of services, we maintain that such 
a detachment cannot go on indefinitely. In the future we will increasingly have to recognize urban 
areas as part of the ecosystem and the service provisioning system, rather than seeing them as 
separate receiving entities. A number of indicators would bear out this statement. 
 
Futhermore, urbanization is affecting the remaining rural areas as well – through direct impacts and 
through processes related to depopulation and abandonment of agriculture 
 
A great and increasing part of the 25 percent living in rural parts of the more developed regions live 
of urban incomes and are linked to urban networks of various kinds. Urbanization therefore is one 
of the characteristics of what has been termed ‘globalization’ with profound effects on land-use and 
environment in a broad sense.  
    
The questions raised here are for discussion purposes. We would like to be able to rephrase these 
questions into researchable issues, as a result of the workshop. 
 
 
 
1. The urban-rural relationship is changing. Rural driving forces and rural dynamics are no 
longer the primary factors affecting urban development – increasingly it is urbanization (in a wide 
sense) which control rural land use – economically, social-culturally and environmentally. (Eurpean 
consultative Forum 1999,  This is particularly clear in the developed world, but in some cases also 
apparent in less developed areas in Asia and Africa  although it is unclear to what extend.  
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What are the land use implications of these new urban-rural relationships – regionally and locally? 
What is the future role of rural areas – in developed countries as well as in less developed ones?  
 
Research issues ?.. 
 
2. Depopulation and abandonment of farming 
 
Traditionally, urbanization means that rural people move to work and live in urban areas. Such 
movements together with changes in food markets and technology have lead to depopulation of 
large rural regions – for example in many Mediterranean parts of postwar Europe (Grove and 
Rackham 2001). Agriculture has been abandoned  and land-uses have changed dramatically – 
sometimes with huge impacts on biodiversity and environmental issues such as hydrology, erosion 
and increased risk of fire.  
 
How do global urbanisation affect rural land uses? In what types of regions is agriculture likely to 
be abandoned and with what effects on land-uses?  
Research issues?.. 
 
3. Regions and local areas will increasingly be “competing” in attracting enterprices, residents, 
and tourists. Attractive landscapes, environmentally well functioning urban and rural places, and the 
linkages to global  networks will be important development factors in the future.  
 
What does such competition mean to differentiation in rural land-uses? What does it mean to urban 
land-uses? 
 
What will characterize winning (in socio-economic terms) regions and local areas in terms of land-
use, landscape and ecological services? What will characterize the loosing regions and local 
areas? 
 
Would property prices on land for housing, farming and enterprice – and temporal and special 
variations of these – be useful indicators of how different regions and local areas are “competitive” 
in terms of land use demands?  
 
Researchs issues?... 
 
 4. Global (Environmental) Change affect (and is affected) by the interplay between Rural and 
Urban Areas. 
 
In some adversely affected areas (e.g. sub-Saharan Africa, the Indo-Gangetic Plain) the 
environment will become increasingly more hostile to human habitation, at least during longer 
periods of time. The provisioning of resources from such areas could become less predictable due to 
periods of prolonged drought / or flooding – and upholding human habitation in these parts would 
increasingly imply support from other areas with metropolitan areas as gateways.  
 
Presently the general assumption seems to be that the current wave of globalization is unstoppable, 
and that the lengthening of the supply chains we have experiences since the fall of the Berlin wall is 
not a serious problem. Yet it is possible to imagine a number of scenarios where these conditions 
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will rapidly change and where regional development will be given a much higher priority than the 
global orchestration approach (MA Scenarios, 2006). 
 
How would local land use be affected in periods with collapsing supply chains?  
 
What ecological service provisioning from urban to rural areas would be needed for 
repair/restorations of collapsing global supply chains – seen from a scientific/technical solution 
point of view?  What is needed for getting such problems on the policy agendas of relevance to their 
solutions?  
 
Research issues? 
----  
 
 
References 
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Figure 3. Land cover map based on Landsat TM, 2000. 

 

Burkina Faso – Yomboli 

Yomboli is located in Oudalan Province, which is in the Northern part of Burkina Faso. The region 
belongs to the Sahelian zone, which is characterised by large temporal and spatial variations in 
biophysical conditions. 
 
The climate is semi-arid with an average annual precipitation of 400 mm (1955-1981) out of which 
75% is received during the months July-September. High potential evapotranspiration and large 
surface run-off in general contribute to limit available water for crop production further. 
 
Two generations of longitudinal east-west oriented fixed dune systems dominate the landscape. 
They correspond to the more arid time periods approximately 16.000 and 40.000 years ago. These 
dune systems are superimposed on an ancient pedi plain, which is cut by temporary river valleys. 
The dunes occasionally make barriers across natural drainage structures and give raise to creation of 
more or less temporal lakes.  
 
The main means of subsistence in the region are millet cultivation and livestock or various 
combinations thereof. The land use patterns are closely related to the main landscape elements. The 
cultivation of millet is more or less restricted to the sandy soils on the dunes. The older dunes have 
traditional been preferred for cultivation, because of the finer soil texture, but also parts of the 
younger dunes are cultivated, yet not to the same extent as the old ones. The hard and clayish soils 
on the pedi plain are mainly used as pastures for livestock grazing. 
 
Oudalan is a diverse region from an ethnical point of view. Several ethnic groups are living 
together, e.g. Tuaregs, Fulani, Songhay and the former serfs of Tuaregs and Fulani. The priorities 
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given to various components of the agricultural strategies and the utilization of the natural resources 
may vary considerable between the different ethnic groups.  
 
The village of Yomboli is located approximate 40 km northwest of Gorom Gorom, the province 
capital of Oudalan. It is situated at the foot of one of the young, east-west orientated dunes. Mare 
Yomboli, a temporary lake, is located 2 km east of the village. It is the primary water resource for 
people as well as livestock in Yomboli and the surrounding villages. The territory of Yomboli is 
6174 ha. The inhabitants of Yomboli cultivate and herd their livestock mainly within this territory. 
The dominant landscape unit is the pedi plain which is covered with sparse grass vegetation and 
scattered shrubs. It is mainly used for livestock grazing. The dune is the second most important 
landscape unit. It is partly covered with natural vegetation and partly used for continuous 
cultivation. 
 
The village consists of 106 households, which are divided into 27 compounds. The number of 
households within each compound varies from 1 to 9 with an average of 4. The mean household 
size is 7.8 persons.  The majority of Yomboli’s inhabitants belong to the ethnic group Fulani 
Bambabé. They have moved to the region from Mali and originate from the ethnic groups Fulani 
and Songhay. Three Bella families have recently settled in the village and a single household (the 
blacksmith’s household) belongs to a Tuareg cast group. 
 
Agriculture is the most important activity, yet the majority of the households supplement their 
economy with off-farm earnings, especially from wage work in Abidjan. Millet is the most 
important crop and constitutes the basic food supply. The majority of the households keep livestock, 
which plays an important role as a saving and security system, especially in years with crop failure.  
 
Figures 4 and 5 depict the land use changes in Yomboli between 1945 and 1995. 
 
 



4 Forest dynamics and climate change mitigation in South-
east Asia
K. Rasmussen, L.Isager

Land use/cover has been rapidly changing in SE-Asia over the last decades. The most
prominent trend is generally believed to be the reduction in the area of humid rain-
or monsoon-forests, and the major mechanisms are normally claimed to be logging,
shifting cultivation, the use of fire, expansion of intensive, permanent farming and the
establishment of oil palm plantations and other tree monocrops. Among the driving fac-
tors, population growth, economic development and globalization are often mentioned.
Undesired effects of this trend are often listed: Threats to the livelihood of the popula-
tions, often ethnic minorities, living in the areas in question, loss of biological diversity
and ecosystem services as well as emission of large amounts of greenhouse gases. Poli-
cies and regulation differ greatly between countries, depending on the weights attached
to the benefits and costs and on power structures which often, but not always, do not
favour the population groups directly affected.

Related to these general trends, a number of questions may be raised:
As regards the problem at the regional scale:

• Are humid tropical forests in SE-Asia, on aggregate, disappearing?

• What exactly happens? Is forest disappearing or degrading?

• What are the consequences?

– Loss of bio-diversity: Are rainforests actually important in this respect?

– Loss of ”ecological services”: Which?

∗ Increased erosion, loss of fertile top-soil and nutrients
∗ Hydrological services

– Loss of economic value: What about opportunity costs?

– Emissions of GHG gases: Are they really affected?

• What are the causes/drivers?

– What is the exact meaning of the concepts of ”drivers” and ”causes”?

– Population growth?

– Expansion of shifting cultivation and/or permanent cultivation?

– Timber extraction?

– Climate change?

– Forest fire?

• Should it and can it be controlled?

– Opportunity costs

– Problems of valuing ecosystem services

– The interests of future generations: Sustainability
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While the generalized picture painted above does reflect realities to some extent,
the reality on the ground is far more complex. The case presentation will include two
examples:

1. Agricultural transformation, forest change and climate change mitigation in the
uplands of Nghe An Province, SE-Asia.

2. Forest dynamics in northern Thailand.

Ad 1) In the uplands of Nghe An there is conflicting evidence as regards the trend
in forest cover. Government efforts to reduce/eliminate shifting cultivation may be suc-
cessful to the extent that forest cover may actually be increasing. Yet this takes place at
the expense of reductions in food production and increasing poverty. This trend may be
further strengthened, if the Vietnamese government should take advantage of the op-
tion to sell ”carbon credits”, associated with the carbon sequestration in former fallow
areas, now turning into forest.

Ad 2)
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5 Evidence of a post-productivist transition of agricul-
ture in Denmark between 1989 and 1999 - what does
the statistics tell us?
S. P. Kristensen and L. Kristensen
By Søren Pilgaard Kristensen and Lone Kristensen

The restructuring of the agricultural sector in Western Europe has drastically al-
tered the composition of the farm sector in the past three to four decades. In general,
the number of full time farms has decreased and the remaining farms have increased in
size and productivity. In contrast, a large number of small part-time and hobby farms
now form a substantial proportion of the farm sector in the EU countries or even the
majority, as is the case in Denmark. This drive towards an increase in scale of produc-
tion and productivity has been termed the productivist phase of European agriculture.
Key characteristics are an increased specialisation, intensification and concentration of
production. During the past decade, it has been debated whether this pattern has been
succeeded by a post-productivist transition of agriculture (PPT), supposedly leading to
a more environment-friendly and less intensive form of agriculture, characterised by a
diversification of production. Key characteristics of the PPT are a diversification, exten-
sification and dispersal of production. This paper investigates the recent changes of the
agricultural sector in Denmark in the light of the concepts of PPT based on agricultural
census data at municipal level. The analysis is based on changes in the three bi-polar
characteristics between 1989 and 1999. The results indicate that the agricultural sector
in the Danish municipalities experienced a very differentiated development during the
period. Methodological challenges associated with the concepts of productivism and
PPT may influence the results and are discussed.
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6 Sustaining the shift to soil-conserving cropping prac-
tices in Australian agriculture
R. Llewellyn et al.
By Rick Llewellyn1, Frank D’Emden2, Michael Burton2

1 CSIRO Sustainable Ecosystems, Australia, E-mail rick.llewellyn@csiro.au
2 School of Agricultural and Resource Economics, University of Western
Australia.

In this study, the socio-economic and agronomic factors that are driving widespread
adoption of a soil-conserving cropping system in Australia have been evaluated with
the aim of identifying opportunities to promote further land use change. One of the ma-
jor environmental costs of the Australian grains industry of southern Australia has been
wind and water erosion. Declining returns from livestock-based industries in the 1990’s
led to a general intensification of cropping, including in low rainfall regions (<350mm
annual rainfall) where wind erosion risks are high. The shift from multiple tillage pass-
es to adoption of no-tillage systems has increased rapidly in many Australian grain
growing regions but remains low in others. In some major grain growing regions 90%
of growers are now adopters, with most having adopted in the past decade. Farmer-led
groups continue to play a substantial role in the development of localised conservation
farming systems. In regions where adoption is now high, satellite-derived and other
data has provided evidence of the reduced wind erosion and associated costs. Based on
a socio-economic framework for the decision to shift from traditional cultivation-based
cropping to a no-till farming system, a survey of 380 growers across various south-
ern Australian cropping regions was conducted to identify opportunities for policy,
research and extension to increase and sustain the use of no-tillage and crop residue-
retention systems.

Trends in sowing system use were identified along with grower perceptions of the
relative effects of no-till on a range of agronomic and soil conservation factors. Person-
al, social, farm specific and additional economic and climatic variables were used in
regression analyses to identify the factors influencing no-till adoption, with models cor-
rectly predicting up to 86% of adoption decisions. Duration (hazard) analysis was used
to also incorporate time-dependent factors, such as the price of complementary inputs,
environmental conditions, and involvement in environment-focused community groups
as possible determinants of the timing of growers’ decisions to adopt no-till. Further
qualitative analyses examined reasons for any subsequent reductions in the extent of
no-till use by no-till users.

The results demonstrate the trade-off between a soil conserving practice and poten-
tially unsustainable levels of herbicide reliance. The real and perceived cost-effectiveness
of key herbicides are shown to be influential in the initial decision to adopt no-till.
However, weed management problems, including forms of herbicide resistance with
the potential to move across the landscape, were leading many adopters to later re-
introduce use of higher erosion-risk practices of cultivation and residue burning. The
locally-specific and information/learning-intensive nature of the no-till adoption pro-
cess is demonstrated by the importance of variables associated with use of various
sources of information and the availability of opportunities for local field observation of
the technology. The study demonstrated the effective use of an analysis method (dura-
tion analysis) that is well-suited to understanding complex land use innovations where
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diffusion is likely to take place over a longer time period with substantial changes in
exogenous and local influences. It has also highlighted that policy or evaluation aimed
at only initial adoption decisions may not be adequate where threats to the sustainable
use of the ”conservation innovation” exist.
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7 Planning for Water - new challenges in the Water
Framework Directive
P. Frederiksen
By Pia Frederiksen
Department of Policy Analysis, National Environmental Research Insti-
tute, Frederiksborgvej 399, DK-4000 Roskilde. E-mail Pfr@dmu.dk

The Water Framework Directive (Directive 2000/60/EC of 23 October 2000 estab-
lishing a framework for Community action in the field of water policy) came into force
on 22 December 2000. The Directive (WFD) provides a framework for EU water policy
aiming to establish an integrated approach to the protection, improvement and sustain-
able use of water in Europe. The WFD rationalises and updates existing water legis-
lation and introduces a holistic approach to water management based on the concept
of river basin planning. A central objective of the Water Framework Directive (WFD)
is to improve integration between environmental, economic and social aspects of wa-
ter management, striking a balance between the often competing claims. This requires
more effective coordination between water management institutions and other institu-
tions such as for spatial planning, nature protection and land use. This new approach to
water management is a challenge to spatial planning systems and institutions in Mem-
ber States. In this paper we discuss the barriers and possibilities of putting integrated
river basin management into practice, especially, in terms of legislative framework and
land use planning perspectives. Issues to be explored are the integrative perspectives in
the WFD, how they are supported by water -and other legislation. Moreover, we will
discuss how water management may interact with management of other environmental
issues, and if Strategic Environmental Assessment may play a role in this respect.
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tural University, E-mail ohc@kvl.dk
2 M.Sc. students Department of Geography, University of Copenhagen,
Øster Voldgade 10: DK-1350 Copenhagen K, Denmark.

The Landscape Character method (LCM) is currently being implemented in the
Danish planning system. So far the main focus has been on a regional scale as a natural
consequence of the counties (the regional planning body) having the main responsi-
bility for the open land planning. This however is to be changed from 2007 when ap-
proximately 100 new Danish municipalities have to carry out landscape plans as they
take over open land planning. An obvious solution to this challenge is to implement the
relatively newly developed /adopted Landscape Character.

The new Roskilde and Frederikssund municipalities situated in the outskirt of Greater
Copenhagen are among the first to implement the LCM into the new open land planning
at the municipal planning level due to a corporation between the two municipalities and
several universities in the region. The conclusions so far are that the LCM is well suited
to be implemented at municipal level in Denmark. The link between the delineation of
natural regions (based on terrain, soil and geomorphology) and landscape character ar-
eas seems to be more clear and logic as a consequence of decrease in scale from county
level to municipal level.
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9 New territorial logics - Urban expansion into former
homelands in Durban Metropolis, South Africa
J. Agergaard and T. Birch-Thomsen
By Jytte Agergaard and Torben Birch-Thomsen
Department of Geography, University of Copenhagen, Øster Voldgade 10,
DK-1350 Copenhagen K. E-mail tbt@geogr.ku.dk

The overall aim of this poster is to attract attention towards important dimensions
of emerging ’new territorial logics’ within South Africa; firstly, the need for expanding
urban areas, and secondly, the need for dismantling the Apartheid through non-racial
demarcations. The poster focuses on spatial restructuring in South Africa with spe-
cial attention to urban expansion in the Durban Metropolis. It demonstrates how the
implementation of the non-segregation demarcation reforms affect former homelands
that have been divided and consequently become peripheral areas within new district
centres. The poster builds on an analysis of the demarcation process and its spatial ex-
pression, and selected socio-economic indicators of spatial inequality. It is argued that
the practice of other socio-political reforms (e.g. decentralization of service provision)
and land reforms, may further lead to social marginalization of the peripheral locations.
Furthermore, it is argued that the potentially disadvantaged role of the inhabitants of the
former homelands needs to be considered: Firstly, because the 16 tribal areas originate
from different homelands, hence do not have a common political base, and secondly,
because the dissolution process of tribal authority, challenges the political power of
’traditional leaders’ without a clear replacement. Both issues are pertinent for future
sustainable livelihoods and environmental management within the former homelands
now included in the Durban Metropolis.
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10 Life cycle assessment - a fruitful methodology for
land use studies
P. Christensen and J. Schmidt

By Per Christensen and Jannick Schmidt
Department of Development and Planning Aalborg University.
E-mail pc@plan.aau.dk

The global impacts from agricultural production have been widely discussed lately
emphasising the links between high consumption rates in the western countries and
negative impacts on food security and the protection of biodiversity. This is the case
for the debate on how Danish pork production interacts with soybean production in
Argentina and Brazil as well as the debate on ”how much land is needed” in order to
provide sufficient biofuel for our growing stock of cars. In both instances it has been
difficult to draw conclusions as the models used are not focussed on the interlinkages
between the production systems of say Denmark and Latin America but mainly on de-
scribing the production systems in the two regions independently only being related
by the world market. In this article we will offer some more concrete models for de-
scribing such interlinkages more realistic as well as from a broader perspective. We
introduce the tools and methodologies of life cycle assessment (LCA) and with a refer-
ence to some studies made on Danish pork production and production of rapeseed oil
we demonstrate how such analysis can be carried out. Fundamentally this methodology
offers a framework for describing the total environmental costs of a production in a life
cycle perspective, i.e. including resource extraction, production, transportation, con-
sumption and waste disposal. Already at the outset this methodology is ”geographic”
in nature as it interlinks and assesses impacts across countries and regions. Second-
ly it offers a framework for assessing a multitude of impacts as it focus on impact
categories as climate change, ozone depletion, eutrophication and resource depletion.
Thirdly, new theoretical developments underline that in order to make such an analysis
properly it should focus on the production systems being affected by the changes. If
Danish pork production is increased we should find out where the extra protein comes
from. If it comes from Danish rapeseed production, we would normally change barley
fields to rapeseed fields and thus have to import barley from wherever in the world this
production is the marginal, i.e it could be from Ukraine or Canada, or if soybean is
imported the marginal production hereof would be found in Brazil or Argentina. Will
increased production in Denmark in other words affect land use in Ukraine or on the
Pampas or rainforest? The answer to that question is highly relevant for all land use dis-
cussions! The way Danish production interlinks with production in other countries and
regions thus becomes a question of following the actual affected goods in the systems
analysed. By this line of reasoning the actual ”domino effects” of increased production
can be described providing a tool for describing the impacts from actual productions
system and their market conditions. In other words we argue that land use studies can
be highly influenced by the LCA methodology and its line of reasoning.
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By Henrik Vejre
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Scenarios have been used in depicting future development of cultural landscapes.
Besides from providing insight into the drivers behind and trends in the development,
scenarios may be powerful tools for creating debate, given that the scenarios are based
on solid data and presented in a clear manner. We used landscape scenarios to provide
insight into the possible development of a Danish agricultural landscape designated
as a groundwater protection area. The scenarios were based on both local stakehold-
er’s views and preferences and expert views. Scenarios were formulated combining
several landscape functions, e.g. production, ecosystem services, aesthetics, and res-
idence. Scenarios are presented as reductions in nitrate leaching and pesticide free
areas, maps of future land cover, and photo manipulations. Conclusively, the scenar-
ios demonstrate alternative pathways to groundwater protection in terms of land use
change, and demonstrate how different landscape functions may be combined in the
future.
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Hunger is a prevailing condition in rural areas of Sub-Saharan Africa. Therefore it
is also one of the MMD goals. However, hunger is a complex problem that to some
extent is caused by social phenomena and to some extent by land use systems. Maize
is a major staple food in Sub-Saharan Africa but low soil fertility, limited resources
and droughts keep yields low. By integrating the leguminous semi-perennial shrub pi-
geonpea (Cajanus cajan L. Millsp.) into the maize, the combined yield from the sys-
tem increased significantly compared to sole maize in terms of biomass, nitrogen and
phosphorus accumulation. Pigeonpea planted in maize did not reduce the accumula-
tion of dry matter, nitrogen and phosphorus in the maize grain. The harvest indices
of maize, calculated on basis dry matter, nitrogen and phosphorus did not differ ei-
ther (P<0.05). However, besides the added grain yield of pigeonpea in the intercropped
systems, pigeonpea increased the recirculation of dry matter, nitrogen and phospho-
rus which may have a long-term effect on soil fertility. Furthermore, the stems from
pigeonpea contributed to household fuel wood consumption. The intercropped system
thus had multiple benefits that gave significant increase in combined yield per unit area
without additional labour requirements. Thus innovations in the land systems changes
productivity and soil fertility. The effects on the combined diet has been analysed and
summarized in Table 1.

Element content in the grain of crops commonly cultivated and consumed in eastern
and southern Africa. The samples were collected under a range of environmental and
biophysical conditions but the crops were always cultivated under farmers’ conditions.

Comparing the element content in grains from the legumes and the de-hulled maize
grains demonstrate that innovations in land systems have dramatic consequences on the
diet of resource poor farmers and thus on the whole health of the farming families. It
is demonstrated in a number of studies in the developed as well as underdeveloped
world that an undersupply of micronutrients may give severe damages on in particular
children and affects their ability to learn and develop intellectually. In addition, newly
published results demonstrate that improved supply of minerals may counteract hunger
and the AIDS/HIV pandemic than inclusion of adapted and appropriate leguminous
crops.
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Tabel 1: Element content in the grain of crops commonly cultivated and consumed
in eastern and southern Africa. The samples were collected under a range of environ-
mental and biophysical conditions but the crops were always cultivated under farmers’
conditions.

Element Unit Pigeonpea Field bean Majze (whole grain) Maize flour)
Protein (%) 23.6 25 8.4 na

Mg (0/00) 1.57 1.71 1.22 0.02
P (0/00) 3.7 3.96 3.8 0.24
S (0/00) 1.26 1.78 2.06 1.13
K (0/00) 17.1 14.5 4.3 0.15
Ca (0/00) 1.1 1.77 0.05 0.11
B (ppm) 11.4 11 na 0

Na (ppm) 10.1 23 na 96.3
Cr (ppm) 0.14 0 na 0.4
Mn (ppm) 14 18 7.9 0.15
Fe (ppm) 29.9 65 33.2 3.58
Ni (ppm) 3.69 1 0.43 0.29
Cu (ppm) 11.8 3 2.84 0.18
Zn (ppm) 23.2 38 29 0.9
Mo (ppm) 1.22 28 0.34 0.02
Cd (ppm) 0 1 0.21 0
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All over the world, ”biodiversity” has become a key concept in nature conservation
and in the various discourses related to conservation and preservation. This way, it has
become not only a useful scientific concept, but a political and legal-administrative
concept as well, and questions concerning the value and significance of biodiversity
have become central ethical-cultural issues.

Concern for biological diversity is much older than the concept ”biodiversity”,
however. This concern is not only related to the usefulness of organisms as material
or as basis for helpful ecological services. Biological diversity has had a much broader
set of cultural connotation, as can be seen in books on natural history, collections and
museums, gardening as well as textual and pictorial representations from voyages of
research and discovery. This broad variety of cultural expressions is in itself a clear
indication of the wide appeal that biological diversity has.

I shall give a short presentation of some of the main issues in a project that I have
been working on for some years. The project consists of two parts. In the first part
I examine the various ways human beings have systematized biodiversity, from pre-
scientific systems to modern taxonomy. In the second part I examine the various reasons
given for the protection of biological diversity, from den direct and indirect usefulness
over aesthetic, ”identificational” and scientific values to arguments related to intrinsic
value.
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14 Regionally based strategies for rural-urban areas in
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By Marjan Hidding
Land Use Planning Group, Wageningen University, Generaal Foulkesweg
13, 6703 BJ, The Netherlands. E-mail marjan.hidding@wur.nl

From a spatial planning point of view the relationship between ”globalisation” and
local/regional landuse changes can be considered from two different perspectives at
least. On the one hand processes that manifest themselves at a global scale, like climate
change or flows of goods and persons, have an impact on aspects of land and landuse
at a local/regional scale. On the other hand the growing awareness of ”globalisation”
as a multidimensional phenomenon influences how we think and act in relation to the
local/regional spatial situation. In today’s Dutch spatial planning this is illustrated by
leading plan concepts like ”mainports”, ”water as an organizing principle” and ”cultur-
al landscapes”. In this contribution it is tried to explore the global-regional nexus from
the latter perspective. The focus is on trials to strengthen the cultural landscape in rural-
urban areas through ”red for green strategies”, that means that urban development pays
for improving and/or restoring landscape qualities. This strategy is illustrated through
a casus, ”The Duivenvoorde Corridor” near The Hague. It is questioned whether this
neoliberal approach can be a valuable strategy for improving spatial qualities in areas
like this.
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Centre Foulum, Denmark. E-mail JorgenE.Olesen@agrsci.dk

When attempting to understand and predict N fluxes in agriculture, it is important
to consider that the interactions between N losses occur over a range of scales and
vary considerably, depending upon the type of farming. Likewise, the opportunities
for management to affect N flows vary between farm types. On arable farms with no
livestock, the interactions are mainly at the field scale but as livestock density increases,
the farm scale becomes increasingly important. Much N is transferred from field to
animal housing in plant products used as animal feed. Most of this is excreted as dung
and urine, which passes as manure through a collection and storage system, before
being returned to the fields. At each point along this route, there are opportunities for
N to be lost to the environment. The interactive nature of N flows is particularly true
for cattle farms; the range of management options is large, a large proportion of the
animal feed is normally home-grown and the N content of forage crops varies more
widely than for grain crops.

Losses of N from agriculture to the environment have traditionally tended to be
considered in isolation. However, current EU legislation and international agreements
mean that member states must now control losses of several N compounds simulta-
neously. Legislation relating to specific N compounds includes the Nitrate Directive
(NO3), the National Emission Ceilings Directive (NH3) and the Kyoto Agreement
(N2O). When considering abatement measures to control one or more N compounds,
it is important to take account of the interactions between the N flows that underlie
the losses. For example, adopting a new manure application technique to reduce NH3

volatilisation will increase the amount of mobile N in the soil and could increase both
NO3 leaching and the emission of N2O, unless other management changes are also
made. Management of N in agriculture can also impact on other policy areas such as
emission of CO2 and CH4, while N losses themselves can be affected by policy mea-
sures implemented in other areas (e.g. animal welfare).

Models can be used to describe the interactions of N on a farm and predict the
likely consequences of the implementation of a particular abatement measure. Complex
dynamic models can describe the underlying processes in some detail but require data
that are often difficult to obtain on commercial farms. Simpler, static models using an
emission factor approach can operate with fewer data but necessarily compromise the
description of the processes. There a both advantages and disadvantages of the two
approaches. However, when applying the models in a specific context there is also a
need to evaluate how the farm scale processes interact with landscape scale processes,
such a atmospheric dispersion and deposition, and nitrogen flows in groundwater and
streams.
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By Gregor Levin, Jesper Brandt, Martin Olsen
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As recent agricultural change profoundly affects landscape patterns, a need to mea-
sure changes in agricultural landscapes exists. Important changes are the establishment
and removal of small uncultivated and semi-cultural landscape elements, dynamics in
field structure as well as extension and abandonment of agricultural land use. These
changes are considerable, but generally characterised by small spatial scales. Detailed
landscape monitoring like the Danish small biotope programme (SMBP) is adequate to
measure these changes. However, the SMBP is limited to 32 sample areas, covering <
0.4 % of all agricultural land in Denmark, from which it can be difficult to generalise
to the national level. The CORINE land cover (CLC) database is a covering land cov-
er registration for 1990 and 2000 embracing all countries in the EU 25. However, the
minimum mappable unit is 25 ha, which is by far too large to capture most changes in
Danish agricultural landscapes. In order to overcome this discrepancy in scale between
the two databases, we developed a system, where information from the SMBP is added
to the CLC-database in the form of additional attributes to the existing CLC land cover
classes. These attributes or ”tessera” specifications, add information on densities and
spatial properties of different landscape elements and on indicators for spatial hetero-
geneity. Results show that with these tessera specifications, the CLC-database is able
to capture most changes in the agricultural landscape, without altering the general CLC
classification system.
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Modelling the soil, vegetation and atmospheric interactions is essential in both
learning about the individual environmental factors of the land surface as well as con-
trolling these. Evapotranspiration is a core variable in soil-vegetation-atmosphere sys-
tems at both small and large scales.

The challenge in modelling the processes at the land surface is the need for both
spatially and temporally high resolution data. Various data sources offer different pos-
sibilities. In situ measured data offer a good temporal coverage (minute or hourly in-
tervals) of almost all variables needed in a land surface model. Such an example is
provided from the Dahra test site in the northern part of Senegal. But in situ data does
not cover the spatial variability. This is provided by satellite imagery such as Modis,
Meteosat or other satellites. But everything is obtainable from space

The use of the results varies at different scales. At the plot scale (point or field
scale) the results can be used in controlling the eco-system components e.g. in con-
nection with modelling crop growth, at the regional scale, e.g. entire West Africa, the
results may be used for studying the influence of environmental changes on the African
Monsoon. Future climate changes can therefore be studied with land surface models.
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