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3rd GLP OSM – SESSIONS 

T1 - Land systems and the water, food, 
energy nexus 
T1  P01  -  Land systems and the water, food, energy nexus - POSTER SESSION 
 
T1  S01  -  Competition for land-based ecosystem services at multiple geographic 
scales 

The growing demand for land-based ecosystem services and the growing scarcity of 
existing land resources results in increasing competition over land. Competition over 
resources connected to land use can lead to an efficient allocation of scarce 
resources. However, resource scarcity can also trigger increasing inequality, social 
unrest, and international conflicts, and this trend is likely to continue in light of the 
growing demands for land-based products. Thus, the identification and 
understanding where competition for land-based ecosystem services increases, 
which actors are competing, and which resources are in the center of land 
competition is important for identifying land management strategies to steer land 
systems to sustainable and socially equitable futures. Land competition can manifest 
itself in different ways depending on the resources that are competed for, the nature 
and strength of the involved actors, the resource availability and quality, and the 
spatio-temporal scale at which competition plays out. Particularly the spatial scale is 
essential for the understanding of how competition over land-based ecosystem 
services, as the spatial scale determines the outcomes of trade-offs and synergies 
of two or more competing land uses. Thus, to better steer competition over land and 
to avoid unwanted outcomes such as an unsustainable use of land there is a need 
for a better understanding of land competition at multiple spatial scales 

We invite contributions that use qualitative as well as quantitative approaches to 
identify different types and degrees of competition, involved actors, and how their 
interplay with exogenous factors shape the outcomes of competition for society and 
nature." Organizers: Matthias Baumann, Christian Levers, Helmut Haberl 
 
T1  S02  -  Global Changes and the Water -Energy-Food Nexus in the MENA 
Region 
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Interactions and feedbacks between rapidly increasing multiple pressures on water, 
energy and food security drive social-ecological systems at multiple scales towards 
critical thresholds in countries of the Eastern Mediterranean, the Middle East and 
North Africa (i.e., the MENA region). These pressures threaten water-, energy- and 
food-security and drive social-ecological systems to critical thresholds so that they 
cannot buffer any more shocks such as droughts or waves of refugees. In addition, 
far-reaching political and societal changes have resulted in additional challenges for 
governments and populations in the MENA region, exacerbating the aforementioned 
problems. 

The MENA region being home to a combined population of approximately 350 
million people is characterized by strong environmental gradients, climate extremes 
and diverse economic, social and cultural identities. From a global perspective, the 
region is a climate change “hot spot”. Adverse impacts of climate change throughout 
the 21st century are expected and major challenges in energy, water, food security 
and threats to environmental integrity are anticipated. 

Given these facts, the session aims at shedding light on some of the current and 
possible future pressures on the water-energy-food nexus and related changes in 
land use practices. Particular emphasis should be placed on the provision of 
effective adaptation strategies to anticipated changes in climate conditions and 
pathways towards sustainable development in the region. Papers taking a holistic 
view on these issues, including environmental and societal transformations are 
particularly welcome. 

Organizers: Manfred Lange, Holger Hoff 
 
T1  S03  -  GLOBE Training: Global Representativeness Analysis for Meta-Study 
Research 

Metastudies are an essential tool for investigating local land change processes at 
regional and global scales using sets of case studies of these processes conducted 
at local scales. One major barrier to reliable metastudy results is that sets of 
published case studies are generally biased towards locations that are more 
accessible, ""interesting"", or otherwise atypical across regions of interest. To 
assess and remedy this bias, Global Representativeness Analysis quantifies the 
degree to which a given sample of study sites (collection) resembles a random 
sample across any specified global extent in terms of its coverage of a global 
variable across this extent. This workshop will provide basic training in GLOBE's free 
online tools for Global Representativeness Analysis using sample metastudy 
collections and/or collections of case studies prepared by participants. More 
information on GLOBE is available here: http://globe.umbc.edu. 



Updated	March	1,	2016	

	 3	

The workshop will last 3 hours, with the first hour dedicated to basic training in 
GLOBE's online tools, and the second two hours will involve a guided help session 
in which participants will be assisted in conducting their own Global 
Representativeness Analyses. 

Participants interested in conducting analyses on their own collections of case 
studies should bring a laptop to the training, and ideally, email the GLOBE 
project <globe@umbc.edu> at least one month before the session to get our 
help with uploading their case study collections into GLOBE. 

Organizers: Erle Ellis, Nicholas Magliocca 
 
T1  S04  -  Grazing, Livestock, Land-use change and the Sustainability Nexus 

Grazing and livestock production plays a key role in the Earth system. It is supplying 
one-third of humanity’s protein intake, and livestock grazing is among the largest 
land uses at the global scale. In the near future, the importance of livestock is bound 
to increase, due to anticipated economic developments and the interlinked changes 
of human diets in many parts of the world, as well as the need to feed a growing, 
increasingly urbanized world population. The livestock sector is essential for many 
national and regional economies, and it represents a vital link between food security, 
subsistence and market economies, the climate system, biodiversity, 
biogeochemical cycles of carbon, nitrogen, water etc. It also plays key role in the 
context of global resource efficiency and resilience and vulnerability of socio-
ecological systems. Despite its importance, large knowledge gaps relate to livestock 
and grazing prevail and the available datasets are characterized by massive 
uncertainties. This session will assemble talks that present and discuss innovative 
approaches, novel dataset and insights that allow to improve the understanding of 
drivers, constraints, impacts of livestock production and grazing, in order to gain 
insights into terms and conditions for sustainable development. 

Organizer: Karlheinz Erb 
 
T1  S05  -  How Farming Energy Flows interact with Land Systems? Towards 
Energy—Landscape Integrated Analysis 

Land-use systems created by farming, animal husbandry and forestry can be seen 
as a spatial imprint of the biophysical flows driven by farmers, herders and 
lumberjacks. This approach opens a bridge between three methodologies which had 
been kept separated so far: 1) the socio-metabolic accounting of energy throughputs 
and balances of farm systems; 2) the Land Cover Land-Use Change dynamics; and 
3) the landscape ecology metrics used to assess how different land cover patterns 
affect ecological processes and farm-associated biodiversity. It requires new models 
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able to integrate energy and landscape analysis, and find out the levels of landscape 
heterogeneity that may host greater species richness. 

These aims are very relevant in a World facing a dilemma between increasing land 
use intensity to meet the growing demand of food, feed, fibres and fuels, while 
avoiding at the same time a dangerous biodiversity loss. Conservation Biology has a 
long-lasting debate between land-sparing and land-sharing approaches to 
biodiversity maintenance, and it is increasingly acknowledged that complex land-use 
mosaics of agricultural landscapes may actually hold great species richness. 

The session aims at offering an opportunity to researchers working or interested on 
energy-landscape links to share ideas, methods and results. It is organized by the 
international research project on Sustainable Farm Systems: Long-Term Socio-
Ecological Metabolism on Western Agriculture. Some of the communications will 
present the Energy—Landscape Integrated Analysis developed by this SFS Project, 
and some preliminary results obtained in different case studies in past and present 
times of Europe, North America and Latin America. 

Organizer: Enric Tello 
 
T1  S06  -  How is regional climate affected by large (regional or global) scale 
changes in land uses and cover? 

Large-scale land use/cover changes (LUCC) can significantly alter the surface 
physical characteristics and the land surface-atmosphere exchange of energy, water 
and carbon and thus have significant impacts on climate and environment, at 
various spatial scales. However, as the Intergovernmental Panel on Climate Change 
(IPCC) assessment report noted, the effects of LUCC on regional climate change is 
not fully understood and understanding the role of LUCC remains a central priority 
for researchers. Some of the main reasons are listed below but may not be 
exhaustive: 

(1) the lack of long-term observation datasets of both vegetation state and 
biospheric fluxes over different land cover types; 

(2) the lack of coordinated experiments to evaluate the robust impacts of changes in 
land uses and/or cover on regional climates (mean and variability) through 
biophysical processes (energy, water vapor, momentum); 

(3) the limited understanding of chemical feedback impacts of LUCC on climate 
through less studied processes, emissions of organic compounds and their impacts 
on atmospheric processes at various time scales; 
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(4) conclusions reached from simulations remaining uncertain due to differences in 
numerical models, land surface parameterization schemes and land cover maps. 

The proposed session will focus on regional scale as it is the one i) where impacts 
matter to population, ii) at which decision is made with respect to land uses, and iii) 
where coordinated robust knowledge still needs to be produced. It will highlight the 
latest science of the impacts of land use/cover changes (at scales large enough to 
have an impact) on regional climate including: (1) The spatial-temporal evolution of 
land use/cover in the past 300 years and into the future; (2) The analysis on the 
observed characteristics of surface-atmosphere exchanges of energy, water, 
carbon, and chemical components under different land use/cover and on the 
atmospheric boundary layer structure; (3) The impacts of the large-scale LUCC on 
e.g. the energy and water cycles, and on regional climate; (4) The assessments of 
large-scale LUCC on regional climate and the ensemble predictions of its effects on 
future climate change. 

We invite young and established scientists to present their results on the topic. 

Organizers: Nurmira Zhamangulova, Weidong Guo, Andy Pitman 
 
T1  S07  -  Identifying Gaps and Improvements in Global Agricultural Monitoring 

Global Agricultural Monitoring (GLAM) systems are designed to provide timely 
information on food production to different stakeholders including international 
organizations, national governments, non-profit organizations (NGOs) and the 
private sector. These systems have been put in place to help reduce food price 
volatility, in particular that which occurred during the last global financial crisis. 
GLAM systems deliver critical data for activating policies, stimulating local 
agricultural practices and for putting in place plans for dealing with forecasts of poor 
harvests or adverse climatic conditions, thereby supporting global food security. 
Remote sensing is one significant source of comprehensive and timely information 
for supporting agricultural monitoring. Rapid advances in this field have resulted in 
the availability of new high resolution sensors with more frequent revisit times (e.g. 
Sentinel 2), which will contribute to better agricultural monitoring. Yet there are still 
numerous gaps in the basic information needed to support better agricultural 
monitoring, crop modelling and yield gap analysis. This session aims to examine the 
key challenge of how global agricultural monitoring systems can be improved using 
different approaches, datasets and technologies which could fill the main gaps in 
current global information related to agriculture. We invite papers on approaches to 
providing better baseline information (crop masks, crop type maps, crop calendars, 
agricultural statistics, in-situ data) as well as advances in remote sensing and novel 
in-situ data collection approaches, e.g. through crowdsourcing. 
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Organizers: Steffen Fritz, Wenbin Wu 
 
T1  S08  -  Integrated perspectives on long-term land-use trajectories 

Land is an important resource in all societies, providing, among others, most of the 
food required to survive and thrive. However, how societies use their land has 
changed profoundly in the last decades and centuries. This session assembles 
presentations investigating long-term changes in land systems from an integrated 
perspective at various scales. Land systems are perceived as coupled socio-
ecological systems, where societal actions and biological processes are closely 
intertwined. Contributions tackle the interplay between societal driving forces 
(including economic, technological and institutional drivers), and the physical 
environment (e.g., spatial land use patterns, energy and substance flows and 
stocks, biodiversity), and investigate emerging sustainability challenges (such as 
food provision, soil fertility, pollution). The long-term perspective (decades to 
centuries) opens new perspectives on the historical effectiveness of particular 
driving forces at curbing sustainability problems, or, potentially, creating new ones at 
higher scales. Understanding long-term land-use trajectories additionally provides 
insights about legacy effects resulting from past land uses. The aim of the session is 
to convene empirical evidence, methodological approaches and conceptual 
considerations to advance our understanding of long-term land-use trajectories, their 
societal drivers and ecological impacts. 

Organizers: Juan Infante-Amate, Simone Gingrich 
 
T1  S09  -  Interactions between food security and land use in the context of global 
change: the Belmont Forum perspective (I) 

This session focuses on the two-way interactions between food systems and land 
use change, including the implications for biodiversity and other ecosystem services. 
Land-use change is arguably the most significant driver of environmental change as 
it leads to many of the main areas of concern: loss of biodiversity, greenhouse gas 
emissions, soil degradation and alteration of hydrological cycles. Land-use change 
is occurring worldwide due to human development dynamics. It ranges from whole-
scale changes in land cover to changes in the intensity of cropping on a given site, 
as well as changes in the type of cropping, or from crop production to conservation. 
The nature of changes in the farming technologies and practices employed can 
differ substantially in their effects on carbon storage, biodiversity, hydrology, etc. 
Recognizing that the issues of food (in)security are of local relevance, driven by both 
local, regional and global forces, that changes in land use are local in character but 
some of the driving forces are regional or global in nature, that food systems are 
influenced by land use types and changes thereof and that some actions taken to 
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ensure/improve food security influence land use and changes thereof, it is the 
objective of the work presented in this session is to increase scientific understanding 
of the dynamic spatial scale interactions between food security and land use in the 
context of global change, and the consequences of these interactions for climate, 
ecosystems and social systems, including their economic and cultural dimensions. 

Organizers: William McConnell, Reynaldo Victoria 
 
T1  S10  -  Interactions between food security and land use in the context of global 
change: the Belmont Forum perspective (II) 

A core feature of Future Earth is its commitment to work with partners in society to 
co-develop the knowledge needed to support decision-makers and societal change 
at all scales and in diverse contexts. The implementation of Future Earth will 
therefore involve pioneered approaches to co-design and co-produce solutions-
oriented science, knowledge and innovation for global sustainable development. The 
Belmont Forum’s Food Security and Land Use Change program is very much 
aligned with this vision, requiring that its projects include international trans-
disciplinary and multi-stakeholder participation in co-design and co-implementation. 
Belmont project research outputs are meant to be targeted towards decision-making 
(including public, private and communities) and innovation ( technological, 
organisational and institutional), recognising the complexity of the associated 
decision-making processes and innovation challenges. This roundtable will focus on 
the ways in which the Belmont Food Security and Land Use Change projects are 
implementing this vision. Discussion items could include: 

• Definition of stakeholder communities and recruitment of participants 
• The timing of stakeholder engagement vis-à-vis research proposal 

approval 
• Methods for incorporating stakeholders in defining research questions, 

data analysis and synthesis 
• Metrics of success in engagement 

" Organizers: William McConnell, Reynaldo Victoria 
 
T1  S11  -  Land system and food security in facing of climate change 

Food security, as one of the global grand challenges, poses huge pressure on 
sustainable land system to provide sufficient agricultural products for the growing 
wealthier population. The challenge gets more complicated when considering the 
presence of climate change, e.g., future changes of climate extremes and mitigation 
of greenhouse gas emissions from agricultural activities. This session calls for 
contributions from various perspectives to understand the nexus between land 
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system and food security at local, national and international level in facing of climate 
change. Key questions include: 

1. How climate change, particularly climate extremes, poses pressure on 
land systems and food security? 

2. How to compromise the pressure on land system of food security and 
greenhouse gas emissions reductions? 

3. Are there innovative solutions to maintain sustainable land system, food 
security, and economic development? 

" Organizers: Xuefeng Cui, Taoyuan Wei 
 
T1  S12  -  Land systems at the nexus of water, food and energy in the Lower 
Mekong Region of Southeast Asia 

For thousands of years, food production in the Lower Mekong Region has relied on 
fertile land, timely rainfall, and other factors determining stream flow in the Mekong 
Basin. Historically, crops on riverbanks and fish in rivers received nutrients from 
seasonal flooding while rainfall enabled upland cropping and lush forage for 
livestock. However, this is changing: the Asian monsoon climate has noticeably 
changed, with more frequent and destructive flooding and droughts causing 
widespread crop failure, , altering vital habitat for many species, sometimes with 
major loss of human life. Climate change is also manifest in glacial retreat and 
accelerating snowmelt rates, with significant impacts on the headwaters of the 
Mekong River and subsequently on food production, water availability and 
hydropower potential in the watershed. Land use change, including agricultural 
intensification, in conjunction with climate change and a proliferation of hydropower 
dams, are further altering the course and seasonality of water flows, affecting water 
availability for traditional agricultural and aquaculture practices. The peoples of the 
Lower Mekong Region are facing creeping, but important challenges from these 
processes, which threaten their food and water security. A key question is how to 
effectively anticipate future change and manage limited land resources to meet 
these challenges to ensure sustainable food production and water availability in the 
region. 

The proposed session focuses on land systems at the nexus of food and water in 
the Lower Mekong region and will highlight the latest advances in the following 
areas: 

1. Land use changes, especially with regard to agriculture, aquaculture and urban 
systems 
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2. Land and water uses for food production and energy: interactions and tradeoffs 
between agriculture and aquaculture, hydropower, residential rural and urban 
systems. 

3. Land and water governance and livelihoods: policies and social welfare 

Organizers: Jiaguo Qi, Apisom Intralawan 
 
T1  S13  -  Land use and global integrated assessments 

A number of large global integrated assessments have been completed or are now 
underway. For example, the IPCC recently published its 5th Assessment. The 
Intergovernmental Platform on Biodiversity and Ecosystem Services (IPBES) is in 
the early stages of its first regional, thematic and global assessments, and the 
UNCCD recently comitted to producing the Global Land Outlook: an assessmennt of 
land, land degradation and approaches to halt and reverse land degradation. Central 
to these and other global intergrated assessments (e.g. the UNEP Global 
Environmental Outlook and the CBDs Global Biodiversity Outlook) is a summry of 
global land systems, the specific focus of which is determined by the needs of the 
global assessment. For example, IPCC is concerned with the interplay between land 
and the climate system, IPBES is concerned with the stocks and flows of ecosystem 
services from land, and the UNCCD Global Land Outlook is interested in global 
scale assessments of land degradation desertification hotspots. 

This open session welcome papers which report on global scale (or regional scale 
which could be readily scaled up) modelling and assessment of land systems and 
land system changes, and which already, or have the potential to, contribute to the 
knowledge base of the integrated global assessments recently completed or 
currently underway. Papers can be on any aspects of modelling, policy, and 
governance. 

Organizer: Neville Crossman 
 
T1  S14  -  Landscape Dynamics across the Drylands of Eurasia: People, Societies 
and Ecosystems 

The session deals with research activities on landscape dynamics over Central 
Eurasia. In ecology, many terms have been defined to explain the state of a 
landscape (system) over time, how readily that landsacpe state changes, and the 
trajectory of change in response to a disturbance or perturbation. Of course, 
identifying landscape state changes requires identifying state variables that are 
descriptive of the landscape state. Unfortunately, it is extremely difficult to identify 
state variables that are sensitive to fine-scale changes in ecosystem states and that 
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can be used by managers to detect system changes due to a management activity, 
although we will explore some useful case studies over Central Eurasia. The 
drylands of Central Eurasia are under many-sided impacts (climate change, 
grassland degradation, forest changes in structure and species, mining effects, 
water table dynamics on regional climate, ground water exhaustion etc.) that change 
the ecosystem services inside the landscapes. Many physical processes can have a 
great impact on people and societies Research on climate, hazards, drought, dust 
and soils are examples of how landscape forces may influence livelihoods, 
communities and economics with an influence on governance. As environmental 
factors continue to evolve integrating the physical and social worlds is essential to 
address global issues. Therefore the session will focus on the interplay of societies 
and ecosystems under landscape dynamics. 

Organizers: Martin Kappas, Jiquan Chen 
 
T1  S15  -  Local-global interactions and land use change in the 21st century 

Most current research on land use change focuses either on the local or the global 
level, neglecting the cross-scale feedback mechanisms. Global drivers such as 
population and economic growth, trade policies, and international treaties have an 
impact on land use at the sub-national scale. On the other hand, local environmental 
restrictions or policies e.g. on land, energy and water management, may alter 
international trade flows and have far-reaching consequences in other parts of the 
global economy. Feedbacks between these processes can only be analyzed in a 
consistent way with models that bridge the different scales. In this session various 
modelling approaches will be presented that combine global coverage of socio-
economic changes and policy scenarios with high-resolution spatial representation 
of environmental constraints and agricultural production conditions, in order to 
assess cross-scale linkages and feedbacks in global land use. 

The three presentations proposed for this session will each employ a different global 
modeling approach to shed light on various aspects of the local-to-global-to-local 
linkages. The first paper is titled: ""Potential Impacts of local water constraints and 
environmental flow protection on global agriculture, bioenergy production and land-
use change"", and is authored by Hermann Lotze-Campen, A. Biewald, A. Popp, B. 
Bodirsky and F. Humpenoeder. It is based on the MAgPIE model developed at PIK 
and widely used for climate impact, mitigation and sustainbility analyses. In this 
session the authors will focus on the interplay between land and water constraints. 

The second paper, entitled “Disentangling the effects of local and global drivers of 
future deforestation in the Brazil and Congo basins using the GLOBIOM model”, is 
authored by Aline Mosnier, Petr Havlík, Michael Obersteiner, Johannes Pirker, Hugo 
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Valin, Gilberto Camara, Aline Sotterroni, Alexandre Carvalo, Fernando Ramos, 
Rebecca Mant, Val Kapos, Peguy Tonga, Adeline Makoudjou. It will draw on the 
GLOBIOM model developed at IIASA. This global model pays special attention to 
the interplay between crops, livestock and forestry in a spatially explicit manner. In 
their paper, the authors will explore the relative roles of local and global drivers of 
deforestation in Brazil and Congo. 

The third paper, entitled “A global, gridded approach to understanding the true cost 
of food”, is authored by Uris Baldos, Thomas Hertel and Navin Ramakutty. It 
employs the newly developed SIMPLE-on-a-GRID model to analyze the interplay 
between local environmental constraints and the global cost of food production. 

Organizers: Thomas Hertel, Navin Ramankutty 
 
T1  S16  -  Long-term Earth observation: catalyst for novel land systems analyses at 
regional to global scales 

This session will illustrate how freely available, global remote sensing data together 
with innovative analysis frameworks can contribute to solving pressing questions in 
land system science. Reference will be given to how regional to global land use 
change is intertwined with global climate change, e.g. because future precipitation 
patterns and variability can restrict or improve agricultural land use. Vice versa, land 
use also strongly impacts the global carbon cycle, as reflected in mitigation 
strategies like REDD+. 

Remote sensing has proven to be a prime tool in support of a better understanding 
of these processes. This session therefore highlights the explorative power of 
remote sensing based assessments for land systems analyses. We do this also with 
a focus on the new challenges that handling tera- to petabytes of data poses to the 
land systems research community. How does this wave of “big data” from remote 
sensing change the scene in terms of regional to global land systems analysis? How 
does this open up new pathways towards reliable measurements and monitoring of 
Essential Climate Variables, Essential Biodiversity Variables, indicators for the 
Sustainable Development Goals and implementation of the Paris Agreement? And 
which opportunities arise for integrated and interdisciplinary research from this 
development? 

The session will kick-off with conceptual statements, provide room for regional to 
global case study presentations with regard to “big data” applications and feature a 
plenum discussion on how remote sensing of land systems will support GLP and 
Future Earth. 

Organizer: Patrick Hostert 
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T1  S17  -  Managing urbanisation pressures in the coastal zone in the context of the 
blue economy and global environmental change 
upplement the limited options present from traditional land-based options. This has 
led to concepts of a blue economy and blue growth as a long term strategy to 
support sustainable growth. However, the pressures that the development of a blue 
economy places upon already limited land space for infrastructure needs and urban 
development for the inward migration of people to support blue growth industries 
has been poorly studied. 

The purpose of this session is to review the current state of knowledge regarding 
driver and pressure changes faced by coastal zones from urbanisation originating 
from sources other than climate change, which has been the primary focus of 
enquiry to date. The objective of the session is to identify a research agenda and the 
science questions that could frame a collaboration between the Global Land Project 
and the Future Earth Coasts project. 

Organizers: Martin Le Tissier, Yongming Luo 
 
T1  S18  -  Progress in quantifying impacts of land use and land cover change in a 
changing climate using an Earth system modeling approach 

About 30–50% of the global land surface has already been altered by land-use and 
land over changes (LULCC), driven by the need to meet the demands for food, fiber, 
building materials, and energy associated with increase in human population. To 
investigate the role of LULCC in the climate and Earth system, more and more Earth 
system models (ESMs) have incorporated tightly coupled modules to parameterize 
LULCC and its effects, including but not limited to, those on transitions between land 
cover and use types, irrigation, cropping system, urbanization, and ecosystem 
dynamics following anthropogenic disturbances such as deforestation and 
plantation. In recent years, the ESMs are not only used to explore feedbacks 
between Earth system components, but also become effective tools at multiple 
scales to assess LULCC impacts in a changing climate to assist decision-making for 
climate change adaptation and mitigation. 

In this session, we seek contributions on quantifying the effects of LULCC on 
water/carbon/nutrient cycling, water -food-energy nexus, ecosystem health and 
services, and regional and global climate through applying ESMs or its components 
at local, regional, and global scales. Studies on ESM development, including efforts 
on developing individual modules, coupling among modules to better understand 
feedbacks, and assembling datasets for parameterizing and benchmarking ESMs, 
are also welcome. 
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Organizer: Maoyi Huang 
 
T1  S19  -  Wilderness: a land governance concept built on science, applied by a 
diverse international community 

This session will bring government scientists, university scholars, environmental and 
social activists, students and managers together for the first time in Asia, to consider 
a very unique, and growing, land governance system to manage natural resources: 
protect it as Wilderness. The primary organizers of this session hope to attract 
additional speakers to address the scientific evidence of environmental and quality 
of life benefits of this novel approach to managing landscapes. Wilderness, as a 
concept, can be thought of as European in origin and a large attractant to the 
diverse immigrants to North America and elsewhere from Europe. It is hypothesized, 
however, that Asian cultures define quality of life more based on economic or 
utilitarian benefits first and intrinsic values of nature second, very different from the 
more contemplative, spiritual, or even scientific values associated with natural or 
wild landscapes by European and increasingly diverse cultures around the world. 
The concept of “Wilderness Area” was defined in the US Wilderness Act of 1964 as 
a place where a human is a visitor that does not remain; a place where humans 
leave only footprints and take only memories. The Act describes it as a place 
primarily in pristine condition where natural processes are allowed to exist unfettered 
(wild) by human controls. A more broad definition of wilderness was adopted as part 
of the IUCN protected area management categories which classify protected areas 
according to their management objectives. Category 1b ‘Wilderness areas,’ retain 
and are managed to preserve their natural character without permanent or 
significant human habitation. Increasing adoption of a land ethic by societies around 
the world has led to unique applications of the wilderness concept as a legislative, 
policy or zoning concept to keep areas intact, avoid development that is not 
sustainable and contribute to adaptive planning in the face of climate change 
uncertainty. Re-wilding focuses on ecological restoration such as natural 
reforestation and offers both mitigation of and adaptation to climate change via the 
storage of carbon and the reduction of flood risk. Around the world, large core areas 
of ecosystems are preserved as wilderness to protect off-site flow of services vital to 
economies, to maintain human health and quality of life, and to preserve functional 
connectivity across landscapes. These presentations will merge to highlight the 
history and benefits of wilderness protection, the role of science in both designation 
and stewardship, and discussion of the potential benefits and costs of protecting 
wilderness characteristics of more areas in Asia. 

The primary session format will be a combination of “flash talks” (5 minute overviews 
and introduction of terminology) and “full oral” (12-15 minute presentations of central 
ideas) followed by a 20 minute facilitated discussion. 
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Organizers: Alan Watson, Steve Carver 

T2 - Land systems in an urbanizing 
and telecoupled world 
T2  P02  -  Land systems in an urbanizing and telecoupled world - POSTER 
SESSION 
 
T2  S20  -  Urban vulnerability/resilience to climate extremes 

Urbanization is a significant driver of global land change. On the other hand, in our 
increasingly telecoupled world, the sustainability of urban systems is increasingly 
tenuous as they are “doubly exposed” to the twin challenges of climate change and 
economic globalization. Understanding the vulnerability of urban systems to these 
challenges is complicated in part by the inherent complexity and heterogeneity of 
climate change and globalization processes. As well, urbanized regions are complex 
socio-ecological systems, understanding of which is complicated by their multi-
scalar dynamics (e.g., decision-making outcomes at municipal/landscape vs. 
individual/parcel scales), multi-sectoral system domains (e.g., hydrological vs. land 
governance vs. infrastructure components), and complex historical and nonlinear 
interactions (e.g., path dependence and thresholds in trajectories of urban 
development, press/pulse disturbance regimes). 

There is a pressing need to address prevailing scientific gaps in the nature, causes 
and consequences of urban vulnerability to climate events and globalization, and in 
participatory and policy approaches to mitigating socially unjust and environmentally 
unsustainable outcomes. This is critical to envisioning urban systems’ resilience to 
such challenges, in order to protect and enhance both human well-being and the 
delivery of ecosystem services. This session invites papers that present theoretical, 
methodological and empirical insights into the nature of urban vulnerability to climate 
change and globalization, and implications for urban socio-climate/ecological 
resilience. In particular, integrated, interdisciplinary approaches that examine social, 
ecological and technological dimensions of vulnerability and resilience will be 
emphasized. 

Organizer: Rinku Roy Chowdhury 
 
T2  S21  -  Young Scientist Forum on Populations’ Demand for Ecosystem Services 
and Landscape Sustainability 
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In the past decade the science of understanding how landscapes deliver 
ecosystems services has grown immensely. The vast majority of this work has 
focused on the “supply-side” of ecosystem service delivery. There is currently great 
interest in better understanding diverse populations’ “demand” for ecosystem 
services. This session will showcase work that methodologically and empirically 
aims to further our understand of how to manage landscapes for people.This is a 
Research Presentation (RP) Session coordinated under the umbrella of the Young 
Scientist Forum. It will be similar to other regular parallel RP sessions but will give 
more opportunities to early-career scientists (e.g. PhD students and those who have 
earned their degrees no more than 5 years). At the same time, it also freely opens to 
all participants of the GLP-OSM 2016 to jointly discuss the selected land system 
issue. Organizer: Brian Robinson 

T2  S22  -  The pattern, trend and environmental impacts of the large-scale 
urban/industrial expansion 
 
The unprecedented globalization and urbanization since the mid-20th century have 
led to rapid expansion of urban and industrial land uses around the world. High-
resolution and long-term land-cover data are particularly useful in understanding the 
landscape structure of the urban and industrial areas and assessing the 
environmental impacts of urbanization and industrialization. Considering the large 
spatial scale of the issue, innovative tools and big-data analysis methodologies are 
required to monitor the land-cover change, quantify the landscape patterns, and 
trace the land-use change trajectories at continental to global scales with high-
resolution. This session focuses in reporting the latest data developments in large-
scale land-use/land-cover monitoring, the emerging patterns of the urban/industrial 
land-use change at continental to global scale, and the regional/national 
environmental impacts assessments. Organizers: Chi Zhang, Wenhui Kuang 
 
T2  S23  -  World Café / Open discussion – Middle-range theories in land system 
science 

Much research in LSS is concerned with understanding the causes and 
consequences of land changes. LSS has been very successful in producing a depth 
of empirical observations, descriptions and contextual explanations, as well as 
syntheses essentially based on meta-analyses of the quantitative importance of 
drivers and impacts of land change and “box and arrows” frameworks. 

But few theoretical developments have taken place within LSS. The field essentially 
borrows theories from other disciplines, and is largely lacking of middle-range 
theories – i.e., contextual generalizations which describe chains of causal 
mechanisms valid for explaining a relatively well-bounded range of phenomena, and 
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the conditions or contextual factors which trigger, enable or prevent these causal 
chains – which integrate the different human and environmental aspects of the land 
system. 

This session aims to contribute to address this issue by initiating a discussion about 
(i) The status, usefulness and gaps in existing theories explaining major land 
systems processes, including land use expansion, intensification, abandonment, 
forest transitions and regimes shifts in land systems, land use displacement, (ii) How 
to approach theoretical developments in an interdisciplinary field crossing natural 
and social sciences, as well as experimental and historical sciences (including 
establishing causal relations, developing typologies from case studies, addressing 
contingency…), (iii) Ways forward to improve the formalization and empirical testing 
of theories. 

This session will start with a short introduction and will then proceed through open 
discussions among the participants. Those interested can use this session to initiate 
longer-term initiatives and endeavors for consolidating the theoretical foundations of 
LSS. 

Organizers: Patrick Meyfroidt, Rinku Roy Chowdhury 
T2  S24  -  Agriculture as a driver of land-use and land-cover change Connecting the 
debates: Smallholder decision-making and large-scale land acquisitions 

This session’s focus is put on the role of commercial agriculture in land-use and 
land-cover change (LULCC). We thereby aim to connect two strands of research: 
research on LULCC and research on large-scale land acquisitions (LSLA). 
Agriculture is considered one main driver of land-use and land-cover change 
(LULCC). Yet, research on LULCC has so far focused on households’ land-use 
decisions (Hettig et al., 2015) while the role of commercial agriculture has been 
largely neglected in this debate. The emergence of large-scale land acquisitions 
(LSLA) has put commercial farms high on the agenda of researchers and policy 
makers. Yet, the contribution of commercial agriculture to LULCC remains under-
researched. We assume that commercial agriculture plays an important role for 
LULCC, both directly and indirectly. For green field investments there is a very 
obvious and direct link: own cultivation leads to an expansion of farmland and hence 
to LULCC. Commercial agriculture is also connected to LULCC induced by 
smallholder farmers: First, brownfield investments may displace smallholder farmers 
who look for cropland elsewhere and thereby expand the cultivated area. Second, 
smallholder farmers may find farming more attractive thanks to the presence of the 
commercial farms who may improve access to inputs, better marketing options or 
even processing facilities. We invite researchers from both strands of research and 
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aim to look at the direct and indirect role of commercial agriculture in LULCC in more 
detail. 

Organizers: Kerstin Nolte, Sebastian Renner 
 
T2  S25  -  Applying the ecosystem services concept to urban and urbanising land 
systems 

Urbanisation is a major land change driver that leads to significant, often rapid, and 
near irreversible changes in land systems and land properties. It is well known that 
the ecosystems services concept has the potential to estimate market and non-
market values of changes in land properties. But it also has potential as an important 
tool for sustainable land use planning. However, its use so far has mainly been in 
rural and semi-natural environments with low levels of intensive economic activity. 
Its use as a valuation tool and an input to planning in urban and urbanising areas is 
poorly developed and requires evaluation across a range of cities worldwide. 
Therefore, the aim of this session is to critically evaluate the application of the 
ecosystem services concept in cities and urbanising areas from different world 
regions. The session will be built around case studies that (i) value change in land 
systems in cities and newly urbanising areas using an ecosystem services 
approach; (ii) evaluate how and to what extent ecosystem services are used in 
urban and regional planning processes; and (iii) consider the circumstances that 
enable ecosystem services to be incorporated into land system decision-making and 
land-use planning in cities. The papers will form the core of a special issue of the 
journal ‘Land’ to be edited by the session convenors. 

Organizers: Andrew Millington, Harini Nagendra, Burak Guneralp 
 
T2  S26  -  Conceptual Models of Land Systems: From Alphabet Soup to Land 
System Science 

Land System Science has produced a remarkably diverse, overlapping and 
confusing suite of conceptual models and terminologies over the years. What are 
the real differences (if any) between Coupled Human and Natural Systems 
(CHANS), Social-Ecological Systems (SES), Anthromes, Land System Archetypes, 
Land Systems and Land Use Systems? Is there a real difference between Land 
Change Science, Land System Science, and Land Science? The panel will briefly 
introduce common Land Systems terminologies to initiate a broader discussion 
aimed at clearing up the alphabet soup of Land System Science towards a simpler 
and more consistent common terminology. The ultimate goal is to develop the core 
of a paper highlighting the main terms used in Land System Science, their relative 
popularity, meanings, utility, and recommendations for more consistent and 
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appropriate usage as a conceptual dictionary and toolkit for the Land System 
Science community. 

Organizer: Erle Ellis 
 
T2  S27  -  Conceptualizing and modelling spatial planning as a driver of land 
system change in urban regions 

Urban regions are some of the most dynamic land change systems worldwide. 
Spatial planning and governance have a long tradition in urban regions. Indeed a 
widely accepted premise is that spatial planning influences patterns of land use and 
land cover. However a rigorous conceptualization of the contribution of planning to 
land change is still lacking with serious consequences for land system science. 
Current approaches to implement spatial planning as a driver of land system change 
in urban regions rely, for example, on simple approaches such as a binary variable 
(planned for built-up or not) or on neighbourhoods relationships implemented in 
cellular automata. 

The proposed session is expected illustrate innovative approaches and to initiate 
discussions. We encourage empirical and theoretical contributions with 
interdisciplinary methods to quantify, evaluate and model the contribution of spatial 
planning, including strategic, master and detailed land-use planning approaches, to 
patterns of urban growth and green networks. Issues regarding modes of 
governance, planning implementation, assessment of planning effectiveness, spatial 
variations of spatial planning as a driver - are expected to generate new insights for 
land system science and land change modelling, contributing, thus, to a better 
understanding of land system change in urban regions. 

We session posers (Anna Hersperger, Ying Long) are actively working on this topic. 
The session would pose a great opportunity to link researchers in this emerging 
theme from around the globe, encourage exchange and inspire future cooperation. 
We are convinced that this would greatly inspire the scientific advancement of urban 
region’s land system change. 

Organizers: Anna Hersperger, Ying Long 
 
T2  S28  -  Exploring mismatches and power asymmetries in telecoupled land 
systems 

Research presentation proposal 

Abstract: 
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Globalisation, urbanisation and institutional changes continue to be dominant drivers 
of land system change. This session target the increasing influence of distant actors 
in local land use changes, and aim to bring together scholars working on 
multidirectional flows and exchanges across the different (geographical, social, 
political, economic, institutional and/or discursive) spheres in telecoupled land 
systems. Such flows are often dominated by prominent mismatches, where e.g. 
substantial trade flows in the economic sphere are not matched by equity related 
flows in the political or social sphere leading to intensified inequalities between the 
interacting systems. 

We invite papers that, from various perspectives, explore flow mismatches, as well 
as the unequal power relations and/or the development of new power and agency 
asymmetries in land systems. In particularly, we welcome contributions that address 
the challenges of mismatches and aggravated power asymmetries for sustainable 
land system governance. The intention is to facilitate a multidisciplinary discussion 
that opens up for new understandings of how to create balanced and sustainable 
telecoupling, and encourage papers that engage with questions such as: 

• What are the analytical, political and/or discursive implications of 
assigning roles of sending/receiving/spillover systems in telecoupling 
analysis? 

• How to deal with unequal relationship, power asymmetries and 
mismatches between systems or across spheres in telecoupling analysis? 

• How do mismatches of flows, agency and scales in telecouplings affect 
land system governance? 

• How to create balanced telecouplings for sustainable and just 
development of land systems, e.g. how to identify and steer feedback 
flows that reduces mismatches? 

" Organizers: Jonas Østergaard Nielsen, Cecilie Friis 
 
T2  S29  -  Global High Resolution Population Denominators and Urban Spatial 
Dynamics 

According to UN forecasts, global population will increase to over 8 billion in the year 
2025. Much of this anticipated population growth is expected to be concentrated in 
urban areas, resulting in significant socio-economic, environmental, and health 
changes. This urban demographic transformation interacts with four trends in 
economic development worldwide: globalization, which binds cities to each other 
through international networks; the decentralization of governments of low income 
countries, which is placing greater responsibilities on local and municipal 
governments; evolving international development strategies to fulfill the Sustainable 
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Development Goals, which explicitly recognize urban as well as rural poverty; and 
the urban implications of global climate change, which is likely to put large coastal 
city populations at risk from flooding, storm surges, and other extreme weather 
events. The analysis, mitigation, and management of each of these across countries 
will require a strong evidence base capable of capturing the dynamics of human 
population change, urban development, and settlement patterns to build strategies 
for sustainability. This session discusses the problems of timely measuring and 
mapping of population and urban growth over space and time. Considerations are 
given to methodological aspects of various open-source global population datasets, 
the question of circularity when using land cover variables, including built, in the 
population modeling process and ways to decrease the potential of endogeneity in 
subsequent analyses. Application-specific examples are provided for successful 
integration of these global population datasets with land change analyses for various 
regions of the world. 

Organizers: Andrea Gaughan, Catherine Linard 
 
T2  S30  -  Land Matrix 3.0 – application for researchers 

Large-scale land acquisitions (LSLAs) are a strongly telecoupled phenomenon that 
drives land-cover and land-use change around the world. It widely affects the 
livelihoods of rural populations and entails potentially far reaching consequences for 
ecosystem services, food security and energy production on local and global scales. 
The Land Matrix Global Observatory is the most comprehensive database on 
LSLAs. Therewith the Land Matrix data have the potential to also contribute to the 
knowledge on telecoupling by supporting the identification of a) drivers of land 
system changes induced by LSLAs and b) their impacts on nearby or distant land 
systems. In mid-2016 the Land Matrix Initiative will launch a newly developed 
version of the Land Matrix application and website including geo-spatial features. 
These include a web-GIS and tools for mapping polygons on satellite images, an 
API to simplify the extraction and the use of LM data and an extended crowd-
sourcing interface optimized for smartphone use. Furthermore, both the software 
and the country pages of the website will be adaptable to the specific needs of local 
/national initiatives or researchers interested in using these applications. We 
propose to introduce the key-features of the Land Matrix as well as different ways of 
using the tools and the data to the participants at the conference, and train them as 
multipliers, so that they can inform or train additional people in their institutions. 

• Indication of anticipated audience and maximium number of participants 
o Interested users of the Land Matrix application, website and data / 

max. 50 
• Indication on proposed session length (1,5 or 3 hours) 
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o 1,5 hours 
• Indications on essential equipement needed from the participants 

o Laptop with internet access is recommended 

" Organizers: Christof Althoff, Kerstin Nolte, Markus Giger 
 
T2  S31  -  Land Systems Science Contributions to Mitigation and Adaptation to 
Global Environmental Changes: from global approaches to local realities 

Abstract: This session aims to bring together scientists and practitioners working on 
land systems science (LSS) and the adaptation to climate change literature to 
engender a discussion of the state of the art contributions of the land systems 
science field to adaptation strategies worldwide. Building on the understanding that 
LSS operates at the interplay between social and ecological sciences, requiring a 
high degree of interdisciplinary collaboration across academic disciplines, recent 
disparate work has shown that it can serve as a integrative platform for multiple 
dimensions of global environmental change research. LSS thus has the potential to 
make substantial contributions to mitigation and adaptation literature and practice 
but these contributions have yet to be streamlined and included in a systematic 
discourse. This open-format session proposes to create the conditions to present 
multiple perspectives/case studies/approaches that highlight contributions of LSS to 
mitigation and adaptation literatures via short illustrated paper/poster presentations 
(no more than 5 minutes each), followed by breakout sessions/group discussions 
and then a facilitated synthesis session/discussion. The ultimate goal of the brief 
presentations, breakout groups and synthesizing final discussion is to lay the pillars 
of an ensuing review manuscript that clearly and concisely spells out the current 
challenges and contributions of LSS to mitigation and adaptation and future 
directions and gaps in research. 

Organizer: Narcisa Pricope 
 
T2  S32  -  Land use and urbanization 

With urbanization emerging as one of the most significant drivers of global change, 
we need a better understanding of the link between urbanization and land use 
across the world. This session will accept high quality submissions on this broad 
theme across a range of scales (local, regional, global), and will showcase research 
from a diversity of theoretical frames and methods. 

Organizer: Harini Nagendra 
 
T2  S33  -  Mountains a context with distinct patterns and consequences of land 
systems change: Towards a synthesis of land system dynamics 
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Mountains are home to more than 900 million people but also provide ecosystem 
goods and services to about half of humankind. Thus land use changes in these 
areas lead to significant consequences beyond mountain regions. Although 
mountain land systems are highly diverse, they are shaped by similar distinct 
characteristics due to topography and altitudinal differentiation and are often 
subsistence oriented and based on small holders. Nowadays, mountain regions are 
increasingly affected by various drivers of change such as outmigration, climate 
change, changes in local and international policies, increasing accessibility and 
commodification, as well as land grabbing in more favorable areas. To date, the land 
science community has not specifically synthesized insights and knowledge about 
land use change patterns and their consequences in and beyond mountains despite 
the fact that many land system case studies are located in mountain regions. The 
proposed session has two goals: a) to discuss important and distinct land change 
patterns in mountain regions and b) to initiate synthesize work from a mountain 
perspective. Our proposal is to instigate a mountain working group within the GLP 
community. 

Organizers: Andreas Heinimann, Susanne Wymann von Dach 
 
T2  S34  -  Soy and beef supply chains: from local land use dynamics to trade, 
governance and consumption patterns 

The aim of this session is to put together contributions addressing all the different 
steps of the complete supply chain of some of the major commodities – soy and 
beef – currently driving land use change. This should show the added value of 
tracing this supply chains from producers to consumers to better understand them, 
assess the related social and environmental tradeoffs, and govern these dynamics 
for sustainability. 

A first contribution will analyze the decision-making and social arena of soy farmers 
and cattle ranchers in South America. A second contribution will explore the 
dynamics of trade between these producing regions and major consumers. A third 
contribution will present systems to trace these local land use dynamics and trade 
flows up to the consumers, and how such systems can be used to improve 
governance of supply chains and land use. To complete the story, we welcome 
further contributions that will explore the end-points in these supply chains, such as 
(i) the transformation of soy products into various commodities, (ii) consumers’ 
behaviors and leverages to modify these, (iii) impacts of soy and beef imports on 
land use or other sectors in the consumption countries, (iv) how feedbacks from 
these dynamics emerge in consumption countries to further influence producing 
countries, or others aspects. 
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Organizer: Patrick Meyfroidt 
 
T2  S35  -  Sustainable Land Use Through Supply Chains: Connecting Consumers 
to Producers 

This session will explore how supply chain partnerships can form around shared 
goals of consumers and producers of food, fiber, fuel and other commodities for 
more sustainable production that protects environmental resources and results in 
more resilient and efficient production systems. As consumer facing companies that 
depend on sourcing main components or ingredients from the land desire greater 
knowledge of production systems and their impact on the environment, they must 
work through sometimes complex supply chains to identify the regions their supplies 
originate from, and the farmers, foresters and land managers responsible for 
implementing sustainable practices. As these connections are forged, there are 
important roles for researchers, academics and civil society organizations to ensure 
the partnerships apply the best available scientific understanding to shared 
sustainability goals, and adopt appropriate changes in practices to achieve the 
desired improvements in environmental outcomes from production. 

Global, regional and national level projects that bring together the companies 
involved in the supply chain from consumer facing retailers, to mid-chain 
aggregators, to producers and the companies that supply the producers, along with 
environmental and civil society organizations, will be discussed. Participants will 
share examples and lessons learned, and discuss the potential for private sector led 
efforts to advance shared sustainability goals in land use. 

Organizer: Allison Thomson 
 
T2  S36  -  Telecoupling Framework for the Global Land System Science 
Community 

Land systems across the world are increasingly interconnected, both 
environmentally and socioeconomically. To understand and manage such complex 
interconnections, a new integrated framework of telecoupling is proposed 
(www.csis.msu.edu/telecoupling). Telecouplings are socioeconomic and 
environmental interactions between multiple coupled human and natural systems 
(e.g., land systems) over distances. They occur during trade, water transfer, 
payments for ecosystem services, foreign investment, migration, and tourism. They 
also emerge when information flows, organisms disperse, species invade, and 
diseases spread. The award-winning framework of telecoupling emphasizes 
reciprocal cross-scale and cross-boundary interactions (e.g., feedbacks). 
Telecouplings have profound implications for land system sustainability as they can 
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transform land system structure, function, pattern, process, and dynamics. They 
pose global challenges and offer exciting new opportunities for the global land 
system community. In this training session, we will introduce the telecoupling 
framework, present applications of the framework, conduct hands-on exercises, and 
help workshop participants apply the framework to various areas of interest. 

The anticipated audience encompasses attendees at any career stage (e.g. 
students, postdoctoral scholars, professors, resource managers) and with a variety 
of interests, such as land system change, trade-offs and synergies, food-energy-
water nexus, urbanization, sustainability, resilience, vulnerability, governance, 
management, and policy. 

The proposed session length is 3 hours. 

The needed equipment is a PPT projector and screen, with Internet access. 
Attendees may bring their own laptop computers for individual use. 

There is no limit on the number of participants. 

Organizers: Jianguo (Jack) Liu, Anna Herzberger, Emilio Moran 
 
T2  S37  -  Understanding Urban-Rural and Rural-Rural Interactions in a Globalizing 
World: Implications for Production Landscapes 

As the global population becomes increasingly urbanized, people are isolated from 
production landscapes on which they depend for food and resources. These 
production landscapes are also shaped in complex ways by socioeconomic and 
market forces operating at different scales that are stressed by urban and rural 
drivers. Land system science has embraced ‘teleconnections’ as a framework to 
evaluate these interactions, but we generally lack empirical understanding of the 
specific processes, mechanisms, and outcomes linking production landscapes with 
one another and with demand concentrated in cities. This session will comprise a 
series of talks addressing the relationships between urbanization, demand for 
specific commodities, and land change focused on the sustainability of rural 
production landscapes. The session will begin with an overview of recent 
teleconnections research, including an example of the relationship between 
urbanization and agricultural land use in Quebec, Canada. Subsequent speakers will 
address specific case study examples of ‘urban’ and ‘rural’ teleconnections at 
disparate scales. Two speakers will focus on rural teleconnections: specifically, the 
interplay between almond production and livestock grazing in California, and drivers 
of land-use change in agricultural frontiers of the Gran Chaco region of South 
America. The link between urban and rural teleconnections will be examined based 
on a study of urban migration and resource dependencies in China. The goal of this 
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session is to foster dialog regarding how and in what ways distal processes, such as 
economic globalization, urbanization, and resource demand shape production 
landscapes by using cases studies and theoretical models applied to specific 
regions. 

Organizers: Graham MacDonald, Van Bustic 
 
T2  S38  -  Untangling the Complexity of Telecouplings and Global Land System 
Change: Challenges and Opportunities for Bridging Geographic and Disciplinary 
Boundaries 

Telecouplings are socioeconomic and environmental interactions across land 
systems over distances. They have profound impacts on global land system 
changes. However, they are more complex to study than local couplings in individual 
land systems in specific locations. In this session, a group of leading scientists from 
social and natural science disciplines on four continents will share their insights to 
untangle the complexity, and discuss challenges and opportunities to bridge the 
geographic and disciplinary boundaries. The participants will draw on examples from 
their experience, including two collaborative projects “Complex Dynamics of 
Telecoupled Human and Natural Systems” & “Global Land Use and Food Security – 
a Telecoupling Challenge”, focusing on the soybean/land use/environment nexus 
(funded by the U.S. National Science Foundation and Belmont Forum) – to illustrate 
their points. 

Organizers: Jianguo (Jack) Liu, Thomas Hertel 
 
T2  S39  -  Urban ecological transformation: From Individual Lifestyles to Institutional 
Innovations 

The major land use changes are taking place in cities across the globe, and these 
changes are likely to continue to increase over the coming decades. In order to 
promote healthy development of urban communities and cities, it is imperative to 
estimate ecological and environmental efficiency in urban areas, investigate the 
patterns of urban ecological management, and examine the institutional 
mechanisms. For example, many cities in China put forward the goal of building 
ecological cities and communities currently, however, the research on integrated 
ecological management mechanism is relatively underexplored. This round table is 
concentrated but not limited to the following contents: (1) The characteristics of the 
lifestyles and consumption behaviors within urban communicates; (2) Empirical 
studies on quantifying the eco-environmental impacts that induced by urban 
lifestyles and consumption patterns; (3) Resource utilization efficiency in worldwide 
cities and communities that with typical urban ecological management modes; (4) 
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Urban eco-efficiency and environmental efficiency, and their determinant factors; (5) 
Systematic and synthesized studies to investigate integrated urban ecological 
management, such as from the perspectives of urban planning, industrial structure, 
resource policy, ecological and environmental protection measures and standards; 
(6) Urban ecology adaptive management and institutional innovation: international 
experiences and comparisons. 

Organizers: Xiangzheng Deng, John Gibson 
 
T2  S40  -  Urbanization and Agricultural Land Use: Empirical Evidence, Models, and 
Policy Implications of Telecoupling 

Today as rural households in the developing world become increasingly integrated 
with urban economies and regional and global markets, agricultural land use is 
increasingly under the influence of macro-level forces and processes. These new 
dynamics can have significant consequences for agricultural land use and food 
security locally and globally, as well as on sustainable land use and development. 
Urbanization in particular has been identified as a major macro-level process that 
affects agricultural land-use systems. 

Besides creating competition for land between agriculture and urban development, 
urbanization can affect agricultural land use in several other important ways. First, a 
growing urban population can increase the demand of certain agricultural products 
and cause agricultural land-use change in not only peri-urban areas but also remote 
areas through regional and global markets. Second, urban expansion can affect 
agricultural land use in peri-urban areas not only through providing access to 
agricultural product markets but also by creating local non-farm jobs. Third, 
urbanization creates non-farm work opportunities, activating rural-urban migration 
streams that consequently affect rural livelihoods and agricultural practices. 

This session aims to deepen our understanding of how urbanization affects 
agricultural land use through these mechanisms across different contexts in the 
developing world. We will present empirical studies and/or modeling work from 
different geographical regions that have different policy and institutional settings, 
especially in Latin America, Africa, Asia etc. The implications of these patterns and 
trends for global land-use change and telecoupling will be explored. The session will 
encourage policy discussions through comparison of cases from different developing 
areas. 

Organizers: Qing Tian, Daniel Brown 
 
T2  S41  -  Young Scientist Forum on Rural Landscape Sustainability 
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Young Scientist Forum on Rural Landscape Sustainability 

Organizer 

Dr. Qiuhao Huang, Nanjing University 

Background 

Rural land use, accounting for over half of the earth surface, is an important part for 
understanding human-environment system, especially in developing countries. The 
research presentation session here exhibits different rural landscapes across China 
and fosters the discussion on how to monitoring, assessing and simulating rural land 
use in developed/ developing regions. 

Format 

This is a Research Presentation (RP) Session coordinated under the umbrella of 
the Young Scientist Forum. It will be similar to other regular parallel RP sessions 
but will give more opportunities to early-career scientists (e.g. PhD students and 
those who have earned their degrees no more than 5 years). At the same time, it 
also freely opens to all participants of the GLP-OSM 2016 to jointly discuss the 
selected land system issue. This RP will have a maximum of 5 presentations of each 
12 minutes + 3 minutes for Q&As. In addition, 10 minutes of the session is reserved 
for a general introduction, synthesis or overall discussion led by the session chair. 

Participants 

This session has 3 confirmed presentations and the rest presentations will be open 
to abstract submitters. 

Dr. Qiuhao Huang 

Nanjing University, China 

Charactering rural settlements change in Yangtze River Delta, Eastern China. 

Dr. Zhenlei Xie 

Jiangxi Normal University, China 

Conflicts in land use in marine protected areas: the case of the Yellow River Delta, 
China 
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Dr. Yuluan Zhao 

Guizhou Normal University, China 

Understanding China’s forest transition and its consequences on rural land use from 
a socio-economic perspective 

Organizer: Qiuhao Huang 
 
T2  S42  -  Young Scientist Forum on Urban Landscape Sustainability 

The world has been urbanizing at an accelerating rate since the industrial revolution, 
resulting in a series of ecological and environmental problems. Urban landscape 
sustainability is essential for maintaining a virtuous cycle between ecosystem 
services and human wellbeing in the complex human-environment system and 
requires interdisciplinary and transdisciplinary studies. This session intends to 
promote the study of urban landscape sustainability and will invite speakers to 
discuss the theoretical and empirical progress and challenges on related issues. 
Organizer: Qingxu Huang 

T3 - Managing trade-offs and synergies 
for sustainable land systems 
T3  P03  -  Managing trade-offs and synergies for sustainable land systems - 
POSTER SESSION 
 
T3  S43  -  Anthropogenic Biomes: Sustaining Ecology and Development in Human 
Landscapes 

The concept of anthropogenic biomes or ""anthromes"" was introduced in 2008 by 
Ellis and Ramankutty in their paper ""Putting People in the Map: Anthropogenic 
Biomes of the World"". By mapping the globally significant ecological patterns 
created across landscapes by sustained direct interactions with humans, the work 
encouraged a rethinking of the biosphere to include humans. Since then, anthromes 
have attracted much interest among scientists, the public and educators, with 
anthrome maps now appearing in multiple textbooks and in National Geographic 
Atlases. Most importantly, the concept of anthromes and their global mapping and 
analysis has helped to inspire and underpin a wide variety of efforts to ""put people 
in the map"" of Earth's ecology and landscapes, including efforts to define the 
Anthropocene as an epoch of geologic time. The goal of this session is to 
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consolidate existing work on the ecology and sustainable development of anthromes 
and to advance the utility of anthromes as a basic tool for understanding, mapping, 
assessing and guiding human environment interactions towards better long-term 
outcomes for societies and nonhuman species in an increasingly anthropogenic 
biosphere. Session speakers are invited to contribute their papers to the Special 
Issue on Anthromes in the Open Access Journal: Land. 

Organizer: Erle Ellis 
T3  S44  -  Beyond land sparing or land sharing? Converging opinions in science vs 
actual implementation of land policies 

A fundamental trade-off between environmental and development policies is related 
to how we use land for either protection of nature or for human activities that require 
considerable modification of the land cover. This has been expressed in recent 
debates on whether land sparing (keeping nature pristine and intensify other land 
uses to limit their extent) or land sharing (maintaining mosaic landscapes with a mix 
of nature and other land uses) are best at ensuring the supply of ecosystem 
services. In the scientific literature – and at the GLP-OSM in 2014 – the bipolar 
nature of the debate has largely been left behind to focus on what works best under 
different conditions. However interesting these scientific debates may be, they seem 
to have dealt little with policy and governance aspects of land sparing and land 
sharing. In many developing countries, for example, it appears that land sparing is 
indirectly a development goal as there are often explicit policies on both 
conservation of forests in separate areas and intensification of agriculture in others. 
What happens on the ground is often another matter – in some cases the outcome 
is neither sparing nor sharing as more or less intensive agriculture is spreading at 
the expensive of both natural forests and shared landscapes. In this session we 
therefore propose to understand how the scientific advances in land sparing-land 
sharing can be linked to national and local policy and governance and we explore 
the potential for future co-production of research by scientist and land policy-makers 
and managers. 

Organizer: Ole Mertz 
 
T3  S45  -  Biomass monitoring and modelling in the context of land system change 

Land system change is occurring at unprecedented rates with unknown 
consequences for ecosystem services including carbon storage. Following the 
recent United Nations Climate Change Conference, COP 21, in Paris, there is 
renewed interest in stronger government commitments to reduce greenhouse gas 
emissions. As a result there is likely to be even greater need for effective carbon 
accounting, including modelling of biomass, and understanding status of existing 
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carbon stocks as well as anticipated changes with land system change. This session 
aims to bring together researchers considering best practice and state of the art 
approaches for measuring and modelling biomass under different land use systems, 
especially in the context of nationwide accounting to meet international policy 
obligations. In addition, we are interested in contributions discussing methodological 
approaches for modelling future carbon stocks under likely scenarios of land system 
change, and how this affects international obligations within the context of 
greenhouse gas inventories and the UN Climate Change conference and conflicts 
with provision of other ecosystem services. 

Organizer: Bronwyn Price 
 
T3  S46  -  Bringing Sustainable Land Management into Land System Science 

Land use systems and dramatic land cover changes have so far been the main 
focus of the Land System Science. Recently, this focus on observation of change 
and understanding the drivers of these changes has moved to increasingly using 
this understanding for the design of sustainable transformations. In such 
transformation processes, stakeholder engagement and land governance are 
important aspects. There is therefore a need to focus on more subtle changes of 
human interactions with the natural surroundings, including land management. That 
is where the concept of Sustainable Land Management can bring in its experience 
and knowledge. There is a need to identify, develop and test land management 
practices in the field as well as to assess their impacts on the socio-ecological 
system. In order to understand and identify the synergies as well as the trade-offs 
between different services under alternative land use scenarios, it is necessary to 
quantify the bio-physical processes underpinning the ecosystem services. Scientists 
around the world have not only developed methods to assess impacts of land use 
and management on natural resources and ecosystem services, but also to support 
evidence-based decisions for sustainable land management at local and landscape 
level. In this session, Sustainable Land Management specialists will share their 
knowledge and recent methodological developments and illustrate the contribution 
of Sustainable Land Management as a solution from practice to Land System 
Science challenges. Scientists from the two science spheres are invited to contribute 
to this exchange, discuss methodological issues and elaborate on the way forward. 

Organizers: Hanspeter Liniger, Gudrun Schwilch 
 
T3  S47  -  Challenges for modelling global land use futures 

Changes in demography and consumption are having increasingly substantial 
impacts on the Earth system, threatening the sustainability and resilience of human 
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societies and ecological systems. These impacts primarily occur through land use, 
which also affects and is affected by climatic change. It is therefore vital to 
understand the possible future development of land use globally, and assess options 
for adaptation and mitigation of climate and other changes. However, land use 
depends upon a complex and interacting group of factors, and projected changes 
are subject to high levels of uncertainty. Modelling future land use at a global scale 
therefore faces a range of important challenges, including accounting for individual 
and societal behaviours, interactions between land use and climate, and the 
potential for sudden changes (shocks) in linked socio-ecological systems, as well as 
technical challenges such as computational techniques that render such complex 
systems tractable. This session will provide an opportunity for researchers to 
illustrate and discuss such challenges, with leading work on particular aspects being 
presented (including the representation of land use and climate interactions, 
demand-side pressures originating in human dietary requirements and supply-side 
responses mediated by decision-making at the local scale). Speakers will be 
encouraged to reflect on the diversity of challenges faced by land use models, and 
techniques for overcoming these challenges. 

Organizers: Calum Brown, Peter Alexander 
 
T3  S48  -  Coupling Dynamic Land-Change Models with Ecosystem Service 
Evaluation 

Over the past decades, advances have been made in the modeling and simulation 
of land systems. In particular, land change simulation models have increased in 
sophistication with their ability to include complex drivers and processes of land 
change, allowing for a more realistic representation of future land-use patterns. With 
this increasing accuracy, land systems scientists are poised to offer greater insights 
into the causes, consequences and solutions to global environmental change. High-
profile international and state efforts have recently called for integrating ES values 
into land-use decision making (Global Land Project, IPBES) as management 
decisions can lead to trade-offs between provisioning, regulating and cultural ES. 
Coupling land change simulations and ecosystem service (ES) models has great 
potential to offer policy-relevant outcomes by projecting how ecosystems goods and 
services respond to given land changes. 

In the proposed session we will address the challenges, opportunities and outcomes 
of coupling land-use models with ecosystem service evaluations. Current ES 
research, while increasingly tackling trade-offs, has failed to consider the dynamic 
nature of coupled human and natural systems that influence future ES provisioning. 
Evaluating these spatio-temporal trade-offs is imperative for decision makers 
contending with complex future uncertainty in multiple domains including climate 
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change, urbanization and food security. Detailed spatially explicit information can 
facilitate sustainable landscape management and governance that addresses these 
multi-scale problems. An overview of methodologies addressing different scales and 
research domains is important for meeting challenges of, and formulating best 
practices for coupling models and ES. 

Organizers: Derek Brent Van Bertel, Jennifer Koch 
 
T3  S49  -  Data and monitoring systems for sustainable land management 

Analyses and models of land system processes can only be as good as the data 
they are based on. In particular data from long term monitoring and 
experimentations are indispensable to identify changes of geophysical conditions, to 
ground-truth remote sensing, to validate data from specific experiments and model 
simulations, and to upscale findings from local analyses. Sophisticated management 
and information systems are required to collect, manage and provide data with high 
quality standards and ready to use. However, such systems are costly, time 
consuming and require particular expertise. There is also a trade-off between the 
need for continuity of experimentation following a fixed protocol, and the adaptation 
to emerging research questions. A further challenge is that data users are often not 
those that take the burden of data acquisition and management. An innovative 
system of cost-benefit sharing is therefore required. This session will give floor to 
presentations on the management of large data sets in the field of land and soil 
processes. Key issues of data acquisition, management and provision are discussed 
to explore possible solutions for common challenges. Discussion questions will 
include: How can data and monitoring systems be managed to be of best use for 
research, in particular connecting data and models? What data are needed to inform 
models and indicators for interdisciplinary land system science? What data can be 
derived from new sensors and how can they be used for research on sustainable 
land management? 

Organizers: Katharina Helming, Xiubu Yu 
 
T3  S50  -  Ecosystem services and integrated land change modeling 

Ecosystem services (ES) are the benefits people obtain from ecosystems, which are 
essential for maintaining and improving human well-being and achieving sustainable 
development. Land use/cover change (LUCC) affects ES at a large extent in the 
context of rapid urbanization and deforestation across various scales, resulting in a 
serious of biophysical and socioeconomic issues. Addressing these issues requires 
understanding the impacts of LUCC on ES, which has already been a key topic in 
the Global Land Project. In particular, the integrated land change models combining 
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LUCC models (e.g., CLUE) with ES models (e.g., InVEST and SPANs) provide 
novel approaches to clarify the LUCC and ES interrelationships. The goal of this 
session is to promote the theoretical development and practical applications of 
integrated land change models. Key topics include: (1) Developing the framework of 
integrated land change models; (2) Assessing impacts of LUCC on ES using 
integrated models; (3) Sustainable land system design based on integrated models. 
We will invite scientists who conduct research in different parts of the world to 
provide their perspectives and case studies about the theory and practice of the 
integrated land change models." Organizers: Zhifeng Liu, Jianguo Wu 

T3  S51  -  GISCAME - an integrated modelling and assessment platform for guiding 
sustainable land management 

With this training session, we introduce how information can be iteratively bundled 
and aggregated towards an integrated assessment of land use / cover changes and 
adapted land management strategies using ecosystem services and landscape 
metrics as basics. We demonstrate how models and modelled data from agriculture 
and forestry can be included for revealing spatial distribution and temporal 
fluctuations in provisioning ecosystem services respecting detailed information on 
the status of the forest or agricultural ecosystem services. Our main focus will be 
laid on how to come to comprehensive scenarios, using a range of scenario 
instruments from simple ""landscape laboratory"" approaches over complex rules 
(attribute and probability based) and develop therefrom recommendations for 
sustainable regional development. In the session we will introduce the functionalities 
of the system and provide a training based on case studies that demonstrate how to 
deal with different data qualities and sources. 

The session should cover 3 hrs. to combine introduction with some exercises how to 
work with the system. As GISCAME is a web-based platform, we would need a fast 
internet access and a laptop / computer per 1-2 participants. 

Max. 10 - 15 participants would be desirable to enable an efficient training. 
Interested participants are warmly invited to contact us before so that we can 
exchange additional readings and include specific questions or needs in the session. 

Organizer: Christine Fürst 
 
T3  S52  -  Global land use datasets – challenges and opportunities emerging from 
innovative approaches and newly available data sources 

With the adoption of the UN Sustainability Development Goals (SDGs), aimed at 
ending poverty and protecting natural resources in order to ensure prosperity for all, 
as well as in the light of new climate protection targets, enhancing the analytical and 
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monitoring capabilities of land use as well as changes in terrestrial ecosystems 
moves to the centre of attention. Terrestrial ecosystems play a central role in the 
global climate system, for biodiversity and for human livelihood. Land use, spanning 
spatio-temporal scales from local to global and from centennial perspectives to day-
to-day realities, provides essential resources such as food, fibres and energy, but 
also results in ecological detriments such as degradation, alterations of 
biogeochemical cycles, or biodiversity loss. 

The development of comprehensive, robust, consistent and comprehensive global 
datasets on land use are crucial in this context. Particularly, information that allows 
to move beyond land conversion, but also allows to quantify land modifications and 
the impacts of management, currently much less researched, is key. Existing as well 
as currently emerging novel remote sensing (RS) data and integrated approaches 
offer exceptional opportunities to provide rapid, high quality indicators on many 
ecosystem parameters that bear a high potential to improve data quality and close 
virulent knowledge gaps, such as those related to land-use intensity, impacts of 
management, and their changes over time. This provides a unique opportunity to 
enhance the analytical capabilities and to advance the current level of understanding 
of the role of land use in the context of the existing and emerging sustainability 
challenges. However, substantial uncertainties remain and new challenges link to 
these data. 

This session will assemble presentation on frontier research on global land use 
datasets, with a particular focus on land-use intensity, novel uses of RS data and 
innovative, integrated approaches. The session will present recent advances and 
identify challenges and opportunities for generating the next generation of global 
land use datasets. The session will consist of both oral and poster presentations. 

Organizers: Karlheinz Erb, Andreas Heinimann 
 
T3  S53  -  Global Long-term Dynamics and Drivers of Land Cover, Land Use and 
Land Systems for sustainable land systems today and tomorrow 

In-depth knowledge on long- and medium-term dynamics of agriculture in the past 
and the perspective of historical/prehistorical evidence on 'sustainability' issues may 
be essential in policy making related to sustainable land-system management today 
and in the future. In a changing world, both in terms of resource availability and 
climate, sustainable land systems need to be based on holistic syntheses of 
knowledge on the effect of land use on natural resources and the climate system. 
Land-use change is one of many climate forcings. Among the effects of land-cover 
change on climate, the best known is its influence on the exchange of CO2 between 
the land surface and the atmosphere. The biogeophysical effects (e.g. the effects of 
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changes in albedo and evapotranspiration) are more complex, and the net effect of 
both biogeochemical and biogeophysical processes due to land-use change is still a 
matter of debate. This session welcomes all contributions on historic and pre-historic 
long-term dynamics and drivers of land cover, land use and land systems that may 
cast light on the characteristics of sustainable versus non-sustainable land systems 
over time. The session is linked to the PAGES LandCover6k initiative, which primary 
goal is to provide relevant, empirical data on past anthropogenic land-cover/land-use 
change over the globe to climate modellers (e.g. the CMIP5 initiative). The time 
period studied by LandCover6k covers the Holocene (the last ca. 11 000 calendar 
years) up to AD 1850. 

Organizers: Marie-José Gaillard, Erle Ellis 
 
T3  S54  -  Impacts of shifting cultivation on global environmental change 

Global land use models aimed at understanding land use-based greenhouse gas 
emissions increasingly point to the high sensitivity that shifting cultivation and 
dynamic tropical mosaic landscapes impose on the outputs of the models. This – 
along with the complexities of how to deal with shifting cultivation in REDD+ – has 
sparked a renewed interest in quantifying a wide range of aspects related to shifting 
cultivation. These include its global extent and trajectories of change, better 
assessments of carbon stocks and greenhouse gas budgets in shifting cultivation 
systems and its alternatives (net sink or source?), and a deeper understanding of 
the soil-water-vegetation processes in fallow or secondary vegetation, which have 
been largely neglected in the ecological literature. In this session, we discuss the 
newest developments in the global and processual understanding of shifting 
cultivation, including options for measuring the extent and intensity of shifting 
cultivation, assessing the outcomes of changes in shifting cultivation on human-
environment systems, and evaluating whether this land use system should be only 
considered a source GHG emissions or be part of the solution to mitigate climate 
change. To balance the role of shifting cultivation as a mitigation strategy, we 
welcome comparisons of shifting cultivation with plausible alternative land uses. 

Organizers: Ole Mertz, Andreas Heinimann, Daniel Müller 
 
T3  S55  -  Integrating findings from place-based research on land use and social-
ecological dynamics across scales 

Meeting the needs of a growing population, while at the same time minimizing the 
impact to the environment, is critical for sustainable land use and provisioning of 
ecosystem services. Integrating social-ecological dynamics into land system science 
increases our understanding of the processes that drive land use but these vary 
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from local to global scales. Local place-based research can provide critical 
knowledge on the biophysical and socio-economic boundaries of land use within a 
given area. However, the findings are often marginally relevant to places beyond the 
study region. In contrast, many land use drivers, such as population growth or 
climate change, are well captured at the global scale but there are significant 
uncertainties how they interact with local conditions. Within this complex system, 
synergies and trade-offs occur at various levels and need to be considered in order 
to optimize land use and inform policy decisions. In this session, we strive to 
highlight the link between global challenges and local realities and illustrate how 
different science-based approaches can help integrate information needed to 
identify sustainable development paths in social-ecological systems. The issues to 
be discusses include: (i) integration of local and global drivers in land system 
research, (ii) transferability of results from place-based studies, (iii) quantification of 
trade-offs between land use and biodiversity and (iv) interactions between economic 
and biophysical processes in land-use studies. 

Organizers: Tomas Vaclavik, Ralf Seppelt 
 
T3  S56  -  Integrating the landscape concept into land change science 

There are a number of reasons why the notion “landscape” is relevant to land 
change science and needs to be fully integrated. First, land use does not only 
depend on the site conditions at the patch scale but rather on the spatial context of 
this patch, i.e. the landscape excerpt (Kienast et al., 2007; Müller et al., 2011). 
Second, the mosaic of physical and socio-economic elements within that spatial 
context (= the landscape character) is an inherent part of the cultural and perceived 
environment, and plays an important role for people’s place attachment (Hunziker et 
al., 2007). Finally, the landscape approach is a widely accepted planning concept for 
conservation management and zoning (Kienast et al., 2007; Swanwick, 2002). We 
believe that an encompassing interpretation of the landscape concept has a lot to 
offer to land change science as it explicitly includes ecological and societal aspects 
and considers the role and relevance of different value systems and world views, 
which is vital for assessing and managing trade-offs and synergies in land systems 
in a globalized world. 

In this session we aim at highlighting how the landscape concept is used for (1) 
conservation planning (2) monitoring, (3) management of culturally important lands 
and (4) analysing legacy effects. Special emphasis will be given to cross-cultural 
learning, i.e. examples from various cultural contexts shall be selected and the 
world-wide applicability of the landscape notion shall be highlighted. We welcome 
examples from quantitative as well as qualitative research. 
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Organizers: Felix Kienast, Matthias Bürgi 
 
T3  S57  -  Land system modelling for achieving Land Degradation Neutrality 

The United National Sustainable Development Goals (SDGs) and the United 
Nations Commission to Combat Desertification (UNCCD) have established a target 
to achieve a land degradation-neutral (LDN) world by 2030. Some 60 countries are 
now in the process of setting voluntary LDN targets. Sustainably managing and 
restoring land systems is critical for achieving both the national-level and the global 
2030 LDN targets. Policy and plans targetting land which is already degraded or at 
high risk of degradation, but which if sustainably managed/restored provides multiple 
other environmental and socio-economic benefits, will be most likely to successfully 
contibute to achieving LDN targets. 

This session welcomes papers focussing on modelling and assessment approaches 
which could help a country achieve land degradation neutrality. We especially 
welcome papers describing modelling and assessment approaches which identify 
land use and land management arrangements that halt and reverse land 
degradation and which have climate change mitigation and other benefits. Spatially 
targetted land management actions for adressing LDN, if intelligently designed and 
planned, can also contribute to achieving other SDGs. 

Organizers: Neville Crossman, Brett Bryan 
 
T3  S58  -  Land use and ecosystem services 
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This open session welcomes papers on land use and ecosystem services. Papers 
can address the impacts of land use and land use change (LULUC) on ecosystem 
services, and/or the potential for multiple ecosystem service benefits from LULUC. 
We also welcome papers which explore trade-offs between LULUC and provision of 
ecosystem services. Papers which focus on a specific policy question and/or have a 
strong view toward implementation and application of modelling and assessment 
outputs will be especially favoured. 

Organizers: Neville Crossman, Brett Bryan 
 
T3  S59  -  Land use efficiency in a dynamic context: Sparing, sharing, 
environmental heterogeneity and land use trends 

By addressing the trade-offs between food production and biodiversity conservation 
at landscape and ecoregion scales, the land sparing/sharing debate has made a 
significant contribution to land use science. However, as global population and food 
consumption grow, and urbanization and transnational trade intensify, land use 
trade-offs need to be analyzed at broader scales. These analyses should specifically 
consider the role of environmental heterogeneity on biodiversity distribution and 
agricultural suitability, the costs and benefits transferred far away from the focal land 
use, institutional and economic factors influencing stability and resilience, 
technology-related factors as mediators of agriculture suitability, bundles of different 
environmental services; and the actual land use change trends operating in each 
particular region. This session will compile examples of recent research aimed at 
addressing these topics in a variety of socioecological contexts characterized by 
rapid land use change, including south American Chaco, Cerrado, and southeast 
Asia; both in regional and pantropical contexts; including some of the most active 
frontier-driver agricultural activities such as Soybean, beef and oil palm. 

Organizers: Héctor Ricardo Grau, Bernardo Strassbourgh 
 
T3  S60  -  Land Use, Ecosystem Service and Management 

Land Use and Cover Changes (LUCC) and their resulting consequences are one of 
the central themes of global change research. With the development of theory and 
methodology for studying the dynamics of land system change and the 
establishment of the Global Land Project, researchers have increasingly realized the 
close relationships among natural environmental evolution, terrestrial ecosystem 
processes, human production activities and the dynamics of land system change. 
The interaction mechanism of LUCC, ecosystems and human well-being has 
brought growing attention to those relationships. There are still research needs on 
looking at the impacts on the socio-economy from the dynamics of LUCC and the 
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policies or regulations adopted by both the central and regional governments. 
Although much research has been done in the field of LUCC, ecosystems and 
human well-being, there is still uncertainty about how the impacts of LUCC upon 
ecosystem services change. We want to call on research efforts on examining the 
land-use practices and management for conserving ecosystem services as well as 
for advancing human well-being, as will contribute to the existing literature of the 
how the LUCC-induced ecosystem service changes have impacts on human well-
being for the specific study areas. 

Organizers: Xiangzheng Deng, John Gibson 
 
T3  S61  -  Launch of Policy Brief: To scale up biofuels? Towards 'indispensables' in 
bioenergy governance 

This session is oriented towards policy-makers and practitioners involved in biofuel 
governance. The session will begin with the launch of a policy brief distilling ""sine 
qua nons"" (indispensables) for sustainability governance. These were derived from 
a series of published literature reviews critically scrutinizing a host of expectations 
often associated with biofuels through a look at available evidence, from which 
lessons were distilled. These include: the potential of biofuels to mitigate climate 
change; the potential of biofuels to meet other associated expectations enshrined in 
consumer and producer country policies; unanticipated spin-offs of biofuel 
production, consumption and trade; and the ability to govern for sustainability 
through market-based certification instruments. The policy brief provides a 
framework for guiding policy makers to systematically assess the utility and 
opportunity costs of bioenergy in particular contexts and vis-a-vis specific policy 
goals, and to plan and manage change adaptively if a decision is made to pursue 
biofuels. The second half of this 1.5-hour session will be dedicated to an open 
exchange of ideas among participants. 

Organizers: Laura German, Ariane Goetz, Jes Weigelt 
 
T3  S62  -  Modeling and delineating the impacts and drivers of land use change 

The process of land-use change is complex since it involves spatiotemporal, natural 
and anthropological factors. It is critical to identify the driving factors correctly when 
discussing land use change issues and future land use change. Quantifying the 
functional elements of land systems, analyzing the sophisticated relationship 
between land use types and driving factors, predicting future land use changes, and 
supporting land use planning and policy are done via suitable land use change 
models which identify the causes and effects of land use change. Those impacts, 
such as urbanization, the changing landscape of rural areas, urban areas, coastal 
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areas, sloped areas, and the changing of social-economic dynamics caused by land 
use change are discussed in this session. In addition, the interaction between land 
use/ land cover changes and regional atmospheric, hydrological and large-scale 
meteorological variability are also identified in this session. 

In short, the aim of this session is to identify the driving factors that cause land use 
change and to discuss the impacts of land use change on urban areas, coastal 
areas, sloped areas, social-economic dynamics, and atmospheric/hydrological 
cycles. The discussion and accompanying researcher can be roughly categorized 
into 3 groups: (1) the driving factors of land use change; (2) the impacts of land use 
change on urban areas, coastal area, sloped areas, and social-economic dynamics; 
(3) the interaction between land use change and regional atmospheric, hydrological, 
large-scale meteorological variability, and economy. Any research or ideas 
pertaining to the above three topics are welcome in this session. 

Organizers: Yu-Pin Lin, Teiji Watanabe 
 
T3  S63  -  Modelling future land use: advances and challenges 

Land use modelling is a tool to test our understanding of the land use system 
through testing alternative representations of the system functioning in a simulation 
environment. Moreover, land use models can help to explore future trajectories of 
change or use optimization approaches to identify potential land use configurations 
that best match societal demands with the potentials of the biophysical environment. 
This session aims to bring together the latest progress in the field of land use 
modelling, evaluate its advances and discuss the challenges and priorities to further 
advance this field. A wide range of different types of land use model applications are 
invited to present in this session to provide a good overview of the different 
approaches and discuss the possible complementarities. 

Organizer: Peter Verburg 
 
T3  S64  -  Mountain futures: Can sustainable agroforestry systems manage the 
trade-offs between food security, climate change mitigation,biodiversity conservation 
in the Asian Highlands? 

Although discussion of the Anthropocene is now pervasive, this discussion has so 
far been more global than local. The role of specific environments, notably 
mountains, has not often been considered, nor has there been adequate dialogue 
on regional and local environmental and social implications. Positive opportunities 
for mountains and the people who live are urgently required to develop climate 
change adaptation and sustainable development pathways. 
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There are persuasive reasons for taking a special look at mountains and the 
challenges they face in the coming decades. The world’s mountains are home to 
twelve percent of the world’s population and half the global biodiversity hotspots. 
They are the sources of vital waters and important crops. They provide refuge for 
endangered species and cultures. They are hotspots of global environmental 
change, with adverse but also potential positive consequences. Mountains are areas 
of environmental and cultural diversity; they may serve as repositories of global 
learning and testing grounds for adaptations to global change. 

Among the many trade-offs that sustainable landuse systems in these highly diverse 
and heterogenous environments must address are included, notably, maintaining 
and improving food security for mountain communities, conserving watershed 
functioning and slope stability for downstream users, increasing carbon 
sequestration for climate change mitigation, and biodiversity conservation. 
Agroforestry systems seek to fulfill many of these functions through multi-functional 
approaches and the inclusion of multi-purpose trees in mountain farming systems. 
This session will evaluate several case studies from the Asian Highlands, and a 
recent regional analysis of trees and biomass carbon on agricultural land, to 
highlight these trade-offs and identify the policy relevant lessons. 

Organizers: Robert J. Zomer, Jianchu Xu 
 
T3  S65  -  Northern Eurasia in a telecoupled world: agricultural potentials and 
ecosystem tradeoffs 

The socio-political changes and economic developments in Northern Eurasia during 
the 20th century resulted in drastic alterations of agricultural land use. For instance, 
former Soviet Union republics selected different land-use strategies to achieve 
national food security following the collapse of the Soviet Union. This had substantial 
socio-economic and environmental implications such as altered food production, 
biodiversity, and ecosystem service availability within these countries but also 
elsewhere too, due to the displacement of agricultural production to other countries. 
Northern Eurasia holds untapped agricultural potential due to existing yield gaps and 
widespread agricultural abandonment, while at the same time being of great 
importance with regard to biodiversity and ongoing global greening. Recent socio-
economic and climatic developments, such as economic restrictions in Russia, rural 
hollowing in China, and ongoing browning in Mongolia, is likely to shape future 
agricultural development and land use within the region, but also in other countries 
due to the inter-connectedness of global trade. 

This session will serve as a platform to present recent findings on challenging key 
topics regarding agricultural potentials and ecosystem trade-offs within the region, 
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but also implications on global food security and environmental impacts in other 
continents too. The session is opened to regional, national and case study 
investigations in former Soviet Union countries, China, Mongolia, Northern and 
Southern Korea. We envisage integrated studies of agricultural land-use change 
including assessments of past and future changes, analyses of the drivers of change 
and of possible solutions involved in increasing agricultural production in Northern 
Eurasia. 

Organizers: Alexander V. Prishchepov, Christian Levers 
 
T3  S66  -  Patterns, drivers and consequences of agricultural land abandonment 
worldwide 

Agricultural land abandonment recently became a common phenomenon worldwide, 
both in developed and transition economies. Both patterns and drivers are varying 
from place to place depending on socio-economic, environmental and political 
context. However, in most cases the published results reflect proximate 
determinants or correlations rather the causal linkage. Whether agricultural land 
abandonment is good or bad phenomenon regarding environment varies from place 
to place as well, and there is no general consensus about abandonment outcomes. 
During the round table discussion we would like to overview the recent trends and 
patterns of agricultural land abandonment worldwide. We would like to discuss and 
summarize the reflection on state-of the art and challenges of assessment of drivers 
of agricultural land abandonment and what do we miss so far regarding the patterns 
(i.e., satellite remote sensing observations versus official statistics), understanding 
the underlying drivers (i.e., detailed case-studies, studies on teleconnection), 
implications for the environment. We are highly welcoming scientists and 
practitioners to discuss about potentials and limitations of abandoned lands to 
mitigate land scarcity, as alternative to plow pristine frontiers, but also about 
environmental implications of agricultural land abandonment and of recultivation. 

Organizer: Alexander V. Prishchepov 
T3  S67  -  Designing sustainable land use transformations - from knowledge to 
action 

While land system science has made fundamental advances in understanding the 
mutual interplay between social and ecological systems that shape land use and 
land cover, it has made less profound gains in affecting land use decisions. 
Numerous examples show that societies are very slow in reacting to land use 
induced alterations of environmental processes and related provision of demanded 
ecosystem services. One of the important reasons for this gap between knowledge 
and practice is the way land use problems are addressed in research, starting with 
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the definition of the purpose of the study and the formation of goals and ending with 
the formulation of solutions or the development of decision support tools. 

In this session, we invite contributions showing how societal values and the design 
of possible future land use developments can frame the biophysical sciences to 
become more salient, find legitimation, and consequently have a greater and longer 
lasting effect on land use change. Assessing societal values at the start of a 
research process and then modelling the functionality of the system to infer possible 
management strategies can better help incorporate scientific knowledge in local 
place making. In fact, such approaches engage stakeholders in a process of social 
learning and co-design of knowledge. We believe that this session will allow 
demonstrating how a land system science that explicitly considers human volition is 
necessary to better support adaptive management and complement institutional 
interventions by giving decision makers and stakeholders shared future visions that 
they can iteratively co-create and compare. 

Organizers: Adrienne Grêt-Regamey, Enrico Celio 
 
T3  S68  -  Socio-ecological trade-offs and synergies for sustainable agricultural 
intensification 

Success in sustainable agricultural intensification has been attributed to specific 
interactions between resource availability, land use practices, policies and 
stakeholders’ perceptions on the adoptability of particular measures. Operating 
within and across multiple levels of decision-making including household, landscape 
and policy levels, these interactions generate important socio-ecological trade-offs 
and synergies for sustainable intensification. However, trade-offs and synergies are 
actively debated from, for example, political-ecologic, demographic and agronomic 
perspectives and their quantification remains difficult. Engaging in a critical debate of 
insights and future research directions, this session aims at shedding light on the 
following questions: 

• How can socio-ecological trade-offs and synergies between increased 
productivity and environmental as well as livelihood impacts be identified 
and managed? 

• Which role do stakeholders’ motivation and risk perceptions play? 
• How do trade-offs and synergies interact at and across household, 

landscape and policy levels? 
• How can knowledge on trade-offs and synergies guide decision-making 

processes and up-scaling efforts? 

This session will provide a platform to discuss novel methodologies (e.g. modelling, 
scenario analysis, meta-analysis) including participatory and transdisciplinary 
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approaches for evaluating and supporting the management of trade-offs and 
synergies for sustainable agricultural intensification, now and in the future. Particular 
attention will be paid to smallholder farming systems in high-risk contexts such as 
drylands and high-mountain regions. Examples of successful management of trade-
offs and synergies and analyses of failure are welcome. This session seeks to 
advance sustainability science by addressing fundamental and practical questions of 
designing effective policies suited to increasing farmers’ food security while 
maintaining key ecosystem services. 

Organizers: Diana Sietz, Shalander Kumar, Thiagarajah Ramilan 
 
T3  S69  -  Solving land use conflicts and identifying trade-offs in land management 
– from theory to implementation in practice 

While a wide range of scientific approaches is available to assess trade-offs and 
synergies of land uses the uptake of these approaches into praxis has been limited. 
The session aims at identifying the underlying reasons by answering the following 
questions: • How do scientific developments find their way into practice? • How 
many of these methodologies and procedures developed in science are used in 
agencies or authorities? • Were some of strategies developed in scientific projects 
implemented into practice? • Are there any experiences with so-called “learning 
environments” that facilitates mutual learning and capacity building among 
stakeholders and scientists? • Which obstacles constrain the transfer of scientific 
approaches into practice? The session will be organized in world café style. After a 
short introduction by the session organizers we will split into smaller groups that will 
move between themes. Each theme will be led by a facilitator that will be 
responsible for moderation and reporting. The aim of the session is to get an 
overview of approaches to transfer scientific approaches on the management of 
trade-offs and synergies of land use into practice, to learn about obstacles that 
hinder the transfer between science and practice as well as about factors that 
helped to foster the transfer process. Our session seeks for contributions that have 
experiences with a transfer of their methods and strategies into practice or dealing 
with the answering of any of the mentioned questions - we welcome contributions 
that show both positive and / or negative experiences. 

Organizers: Sven Lautenbach, Martin Volk 
 
T3  S70  -  Sustainability Assessment of Soil Improving Management Practices 

Soils play a key role for at least four out of the 17 sustainable development goals: 
zero hunger (goal 2), affordable and clean energy (goal 7), climate action (goal 13), 
life and land (goal 15). The way soil is managed can decide in how far these goals 
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are supported or counteracted. For example, farmers tend to manage their soils 
such that they optimize biomass production (in favor of goal 2 and 4), because they 
are only paid for the yield they can sell at the market, while carbon sequestration for 
climate mitigation (goal 13) and ecosystem services maintenance (goal 15) are not 
reimbursed. The lack of incentives is therefore one key obstacle for the integration of 
carbon sequestration and ecosystem service maintenance into soil management. 
The other key obstacle is incomplete knowledge. While agronomic measures for 
sustainable soil management are available, we know little about the contribution of 
those practices to ecosystem service maintenance at specific locations in 
geophysical contexts. We also lack knowledge about socio-economic factors that 
influence success and failure of management practices in local contexts. 
Sustainability assessment of soil management is a method to identify the effects of 
soil management practices on a variety of ecosystem services and on other 
sustainability issues. Knowledge gained with the assessment is a prerequisite for the 
design of payment schemes in support of ecosystem services and/or sustainable 
development goals. In this session we welcome conceptual approaches and case 
examples for assessing the sustainability impacts of soil management practices. 

Organizers: Katharina Helming, Lin Zhen 
 
T3  S71  -  Sustainable Agricultural Intensification and Food Security in Developing 
Countries 

Sustainable intensification of agricultural production will be paramount to meet the 
increases in demand for agricultural produce at low environmental costs. This is 
particularly urgent in developing countries where yields are often low but demand for 
food and fiber is increasing quickly. We are living in a world characterized by 
persistent tensions between food production, human welfare, and environmental 
sustainability. Such tensions have been particularly prominent in developing 
countries where population growth and dietary changes contribute to rapid 
expansion of agricultural land, pressure on water resources, and pollution 
associated with increasing agricultural input uses. Thus, there is a clear necessity 
for greater evidence-based discourse that informs decision-making towards more 
sustainable pathways of agricultural production. Policy makers, civil society groups, 
private firms, and farmers all expect access to greater analytical insight into the 
complex future scenarios affecting their livelihoods, communities, and landscapes. 
They are demanding better tools, higher resolution data, and more actionable 
research to analyze the linkages, tradeoffs, and feedback effects between 
agriculture, food, water, land, energy, and the environment. They are demanding a 
better understanding of how these important but complex areas simultaneously 
affect human welfare, food supply, food demand, natural resource stocks, and 
environment health. 
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This session aims to showcase novel and integrated approaches to strategic policy 
analysis for sustainable agricultural intensification at the intersection of food, water, 
land, energy, and the environment. We will bring together approaches that provide 
spatially explicit analysis of approaches to sustainable intensification, i.e., 
contributions that measure, analyze, and/or evaluate the economic and 
environmental effects of intensifying agricultural production. We are especially 
interested in the presentation of methods and analyses with strong micro-level and 
spatially-explicit grounding that contribute to (1) improving calibration of existing 
models, (2) contributing to policies for the scaling up of sustainable intensification. 

Organizers: Liangzhi You, Zhanli Sun 
 
T3  S72  -  The expansion of large-scale agribusiness and its effects on land-system 
properties in global agricultural frontiers 

While small farms support the livelihoods of an estimated two billion people, the area 
used by and the number of small farms is not expected to change substantially in 
the future. However, the area farmed by large and super-large agribusiness 
enterprises has been rapidly increasing in the past two decades, and will likely 
continue to do so, particularly in agricultural frontier regions that form the global 
hotspots of land-use change. This ongoing structural change in global agriculture 
towards vertically integrated and highly commercialized operations has manifold 
consequences for agricultural production, rural livelihoods, and environmental 
parameters. A higher share of land used by large agricultural enterprises may 
increase the quantity and value of agricultural production, with positive effects on 
GDP and the provision of labor opportunities in agriculture. On the other hand, large 
farms predominantly focus on a small number of profitable crops that are grown in 
monocultures on extensive plots and are destined for export to cities or abroad. The 
expansion of land use in frontier areas driven by large enterprises has been 
associated with the eviction of small farmers, deprivation of rural livelihoods, 
replacement of subsistence-oriented forms of production, and often jeopardizes local 
food security through the shift from a great variety of well-adapted food crops 
destined for local consumption to export-oriented production of high-value crops. 
Moreover, large farm operations frequently expand into frontier areas, which imperils 
environmental integrity, for example through negative repercussions on biodiversity 
and carbon stocks. 

This session intends to take stock of the effects and tradeoffs associated with the 
expansion of large-scale agriculture on society and nature. We invite contributions 
that employ integrated, multi-method approaches that shed light on the implications 
of large-agribusiness expansion on agricultural production, rural livelihoods, and 
ecosystem properties. 
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Organizer: Daniel Müller 
 
T3  S73  -  To Scale Up Biofuels? A Critical Look at Expectations, Performance and 
Governance 

Bioenergy is a vital part of the sustainable development strategies of nation states 
and international institutions. Upscaling the use of modern bioenergy is promoted 
under the assumption that it can support several transformative policy goals, such 
as transitioning towards a more secure and climate-friendly energy system, reducing 
traditional bioenergy consumption with its documented health and environmental 
hazards, or realizing “green growth” objectives in the rural and industrial 
sectors.These policy aspirations need to be critically re-evaluated. Assumptions 
attached to modern bioenergy are often at odds with actual trends, and with the 
mounting empirical evidence about the sustainability challenges of 1st and 2nd (and 
increasingly 3rd) generation bioenergy.The recent history of modern bioenergy in 
the form of biofuels emphasizes the manifold socio-economic and ecological risks, 
points to tradeoffs between different policy goals to be supported by its use, and 
questions its contribution to energy security. This session explores evidence linked 
to a suite of expectations commonly attached to biofuels, from its climate mitigation 
potential to its contribution to energy and food security and rural livelihoods. The 
session analyses under what circumstances bioenergy can deliver on different policy 
goals often attached to it, and concludes with a discussion of key considerations in 
determining whether and how to upscale bioenergy. 

Organizers: Laura German, Ariane Goetz, Jes Weigelt 
 
T3  S74  -  Trade-offs and synergies of land-change trajectories in southeast Asia 

Land change is a global phenomenon, but manifests itself locally. These local 
manifestations are moderated by the biophysical and socio-economic conditions, 
such as the suitability for agricultural production, the land tenure system, and the 
opportunities for international investors.These changes are affected by actors at 
different scales, from individual farmers to national institutions and international 
companies, and each of these changes potentially has multiple impacts, for example 
on local livelihoods, biodiversity, runoff patterns, forest biomass, food production, 
and biodiversity. As a consequence planning and policy making towards sustainable 
land management requires a consideration of these local actors and conditions, as 
well as a comprehensive consideration of multiple different consequences. 

This session brings together researchers and practitioners on land changes in 
Southeast Asia, to discuss local land change trajectories and their consequences in 
this region in a comprehensive way. Specifically, we will focus on studies that 
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assess multiple different impacts of local land change processes, such as 
agricultural expansion, deforestation, urbanization, and specific land change 
policies. Moreover, studies that analyze chains of causation (from drivers, to land-
use changes, to their impacts on ecosystem services) and their relevant actors are 
also very much invited. 

Organizer: Jasper van Vliet 
 
T3  S75  -  Training on Simulation of Dynamics of Land Systems 

Dynamic of land system has emerged as a fundamental element of global 
environment change and sustainability science. The structure of regional land use is 
influenced by several socioeconomic factors, including industrial structure, trade 
environment, economic policies and institutional arrangements. In order to better 
understand the dynamics of land systems that induced by human activities, the 
multiple factors should be taken into consideration in an open and balanced 
economic system. 

The Computable General Equilibrium of Land Use Change (CGELUC) model 
extended the framework of the Computable General Equilibrium (CGE) to analyze 
the factors that influence regional land uses. The analysis is based on quantitative 
macro-economic analysis and reveals the competition among various land use 
categories, such as cultivated land, economic forest, and meadow for grazing. This 
model can be used to simulate structural changes of land use due to constraints and 
influences at the policy level and the simulations, predictions, assessments of land 
use. 

Organizer: Feng Wu 
 
T3  S76  -  Young Scientist Forum on Mapping Land Use and Land Cover Change 
using Remote Sensing Techniques 

Mapping Land use and land cover change (LULCC) is vital for addressing a range of 
contemporary environmental issues, such as greenhouse gas emissions, 
biodiversity loss, food security, and land degradation. Monitoring long-term LULCC 
at frequent time intervals is much needed to improve our understanding of the 
nonlinearity of land-change processes, the complex interactions between 
anthropogenic and natural drivers, as well as advance our knowledge of the 
consequences of land-change to the earth system. Remote sensing provides 
seamless and periodic observations of the earth, allowing spatially contiguous and 
temporally consistent land surface monitoring. With recent developments in open 
data policy such as those with the Landsat and Sentinel satellite series, improved 
land cover mapping has become feasible. A rich source of data with improved 
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spatial, spectral and temporal characteristics is now available for advancing LULCC 
research. This session provides a forum for discussing latest methodological 
developments and local to global applications of mapping and monitoring land cover 
and land use change using remote sensing. Organizers: He Yin, Xiao-Peng Song 

T3  S77  -  Young Scientist Forum: lessons learned and next steps 

Early-career scientists are energetic, ambitious and full of innovative ideas but may 
lack of resources to accomplish their goals or platforms to exchange and showcase 
their research. Inspired by the newly-launched Young Scientist Awards of the GLP-
OSM 2016, the primary aim of this Forum is to bring together early-career scientists, 
PhD students and those who have earned their degrees no more than 5 years, to 
fully showcase their latest findings, jointly discuss broad land system issues, form 
novel perspective through the integration of ideas, and share resources for tackling 
bigger scientific questions. It will not only help the evaluation and selection of 
Young Scientist Awards, but also will stimulate tight collaborations among 
each other in the near future. 

This is a round-table discussion session (RTD) as the wrap-up of the Young 
Scientist Forum, following several independent research presentation sessions 
(RP). The RTD will be continued based on a selection of 2-3 questions yielded from 
the RP. Three to maximally five speed talks of maximum five minutes will be invited 
by the Forum co-organizers to initiate a discussion on the current progress, 
remained challenge, and knowledge gap regarding to each topic. Then the speed 
talks are followed by a round-table discussion to exchange ideas and share 
resources (e.g. tools or data) for tackling the issues. A number of senior researchers 
will be invited to join the RTD and might be asked to give critical comments. Finally, 
the Forum wraps up to identify 2-3 key objectives for further collaboration, in terms 
of co-authored papers and joint research projects. 

Co--organizers 

Dr. Qiangyi Yu, Institute of Agricultural Resources and Regional Planning, Chinese 
Academy of Agricultural Sciences, China 

Dr. He Yin, University of Wisconsin-Madison, USA 

Dr. Qingxu Huang, Beijing Normal University, China 

Dr. Qiuhao Huang, Nanjing University, China 

Dr. Brian Robinson. McGill University, Canada 
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Dr. Jasper van Vliet, VU University Amsterdam, Netherlands 

External support 

1. Institute of Agricultural Resources and Regional Planning, Chinese Academy of 
Agricultural Sciences 

2. Youth Working Committee of the China Society of Natural Resources 

Organizers: Qiangyi Yu, He Yin 

T4 - Novel land governance systems to 
manage natural resources 
T4  P04  -  Novel land governance systems to manage natural resources - POSTER 
SESSION 
 
T4  S78  -  REDD+ in Brasil: Possibilities and Challenges 

In its INDC submitted to UNFCCC, Brazil has pledged to cut its greenhouse gas 
emissions to 37% below 2005 levels by 2025 and intends to reach a 43% cut by 
2030. Brazil expects that most of this cut will be achieved by enacting the Forest 
Code, that mandates recovery of substantial areas of tropical forests that were 
illegally cut. 

Since Brazil is one of the tropical forest countries with the highest levels of 
governance, there are significant expectations for REDD+ initiatives in the country. If 
successful, REDD+ in Brazil will have multiple benefits for emission reduction and 
biodiversity protection. However, implementing REDD+ projects in Brazil will be 
hard, given the country's extension and the significant differences in local conditions. 

To implement REDD+ projects, enact the Forest Code and reduce emissions, Brazil 
faces major challenges. Building a high-quality rural cadastre is key for monitoring 
forest restoration. Strong action to avoid illegal deforestation must continue to be 
enforced. There is a major potential for leakage and indirect effects on REDD+. 

This session will bring together researchers from different backgrounds and 
viewpoints who have been working in Brazil in the recent years. They will provide a 
wide panorama of the challenges and possibilities for REDD+ in Brazil and may 
serve as the gateway to the implementation of Article 5 paragraph #2 of the new 
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Paris Climate Agreement. The session participants have been invited to allow a wide 
set of perspectives on an important topic for Land Use Science. 

Confirmed speakers are: 

1. Aline Mosnier (IIASA - International Institute for Applied System Analysis, 
Austria): ""REDD+ in the context of Brazil's INDC"" 

2. Raoni Rajão (Federal University of Minas Gerais - Brasil): ""REDD+ governance 
and the new Forest Code in Brazil"" 

3. Jan Börner (Centre for Development Research, University of Bonn, Germany): 
""Lessons from conservation policy impact evaluation for REDD+ in Brazil"" 

4. Bernardo Strassbourg (IIS - International Institute for Sustainability - Brasil): 
""Pasture intensification, land sparing and REDD+ in Brazil"" 

5. Eugenio Arima (Department of Geography, University of Texas): ""The possible 
effects of indirect land use change and leakage in REDD+ in Brazil"" 

Organizers: Gilberto Camara, Michael Obersteiner 
 
T4  S79  -  Beyond participation: How do we integrate different types of knowledge 
and experiences in land governance systems? 

Land governance systems need the integration of different types of knowledge. 
During the last few years various conceptual designs to enhance the capabilities of 
multi-stakeholder participation as well as interdisciplinary and transdisciplinary 
research approaches are seen as a new option. Against this background, it is 
argued that questions about who holds what kind of knowledge and how to enhance 
communication, learning and knowledge exchange take a crucial position for 
sustainable solution approaches. Recommended methodologies for integration are 
often comprehensive, but only process oriented or too sophisticated for application 
and implementation. In parallel, integration of different types of knowledge and 
experience is complex and challenging in methodology, especially in respect to the 
situation of land use decisions. 

The proposed World Café should lead to discussions about options of knowledge 
creation, knowledge exchange and knowledge integration (co-design, co-production 
and co-evolution of knowledge). The main goal of the World Café is to qualify novel 
land governance systems based on experiences from research on sustainable land 
management. 
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We intend to organize a ‘World Café’ with three to five tables and three questions. 

1) Knowledge creation (co-design): What knowledges do we need for land 
governance? In particular: What do we want to know from regional stakeholders? 

2) Knowledge exchange (co-production): What are successful ways of knowledge 
exchange? How do we get the knowledge we need for governance processes? 

3) Knowledge integration (co-evolution): What are successful ways to integrate new 
forms of knowledge into governance processes? What are effective ways to connect 
knowledge and action? 

Organizers: Thomas Weith, Jana Zscheischler 
 
T4  S80  -  Gender-specific appreciation of landscape multi-functionality 

A landscape is both a physical and a social unit, where socio-ecological systems 
interact. Social systems in fact, underpin differential preferences and expectations of 
stakeholders on landscape functions. It has been recognized that women play 
significant and multiple roles at household, farm, and landscape levels, yet many 
research and development interventions do not take cognizant of these roles when it 
comes to land use or farm-level decision-making. Women stereotypes have often 
led to misconception of what women can do about landscape conditions. This 
session therefore aims to determine the differences in appreciation of landscape 
functions by women and men, to better design gender-responsive/sensitive 
landscape management interventions that benefit both women and men. We will 
present some of our research findings from Southeast Asia and Sub-Saharan Africa 
contexts in this session. 

Session objectives: 

1. To characterize gender-specific appreciation of landscape multi-
functionality 

2. To determine gendered roles, access and control including decision-
making in production activities and landscape management 

3. To identify gendered-approaches that help reconcile gendered differences 
in ‘landscape appreciation’ and promote complementation of men and 
women 

Organizers: Grace B. Villamor, Delia C. Catacutan 
T4  S81  -  Managing forest in a complex land use matrix to maximize social, 
economic and environmental outcomes: Opportunities and challenges for 
sustainable landscape 
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Forests, from complex natural ecosystems to varieties of monoculture plantations, 
are in high demand. They have a growing array of stakeholders including local 
communities, national and multinational organizations that have varying degrees of 
power and often, conflicting agendas. Good forest management is essential to 
support and balance stakeholders need while protecting the sustainability of forests 
for their goods and services. Forest management is often complex and multilevel; 
decisions are made by local, regional, national and international institutions, yet 
policies and practices at one level may not integrate with policies and practices at 
another. With the forestry sector becoming increasingly globalized and, at the same 
time, moving towards decentralized management systems (e.g. community based), 
pressures on decision-makers and forest managers are being felt from both global 
and local voices. 

The goal of the session is to explore how good forest management can 
navigates these challenges and strengthen equity, transparency, 
accountability and social justice to maximize social (e.g. cultural values), 
economic ( e.g. supplying commodities) and environmental outcomes (e.g. 
biodiversity, water quality, ecological resilience). It would also explore emerging 
technical and traditional management practices at a landscape scale. 

Organizers: Syed Ajijur Rahman, Ajith Chandran 
 
T4  S82  -  The Governance of Ecosystem Services – lessons learned and way 
forward 

Over the last couple of years, the concept of Ecosystem Services (ES) is 
increasingly used to improve the governance of land systems. ES is a bridging 
concept to analyse both the ecological and biophysical conditions of certain areas of 
land as much as the economic value and the cultural dimensions related to socio-
ecological systems on that land. An advantages of the concept can be seen in the 
potential to analyse trade-offs across various economic sectors and policy fields and 
to identify synergies of land use while taking ecological limits of land use serious. 
High expectations from policy makers were decisive to trigger this concept and to 
implement several assessments reports like TEEB (The Economics of Ecosystems 
and Biodiversity) and a multitude of research projects all over the world dealing with 
certain dimensions of ES governance (like Payment for ES). Thus, it is time to take 
stock of these results and analyse opportunities and challenges of ES governance. 
The panel will present papers from different land use types and different world 
regions and discusses the capacity of the concept to govern land systems under 
varying ecological and societal conditions. 

Organizer: Christoph Goerg 
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T4  S83  -  The Impact of Large-Scale Land Transactions on Smallholder 
Livelihoods and Agroecological Systems 

The scale and pace of land tenure changes are unprecedented, with 30-100 million 
hectares of land having changed hands globally in the last decade. Land tenure 
changes affect the entire socio-ecological system, particularly in rural areas where 
land is the principal basis of livelihood. Currently the evidence base for evaluating 
the multi-dimensional and multi-scalar implications of land tenure change remains 
sparse. Closing these knowledge gaps can enable more targeted and effective 
policies to manage such land transactions for adaptive development. The session 
aims to bring together a diverse group of natural and social scientists to explore 
emerging perspectives on large-scale land tenure change in sub-Sahara Africa, 
Southeast Asia, and Latin America. The specific objectives are to: 1) generate new 
theoretical insights into livelihood, land use, and ecological effects of land tenure 
changes and displacement through the integration, quantitative analyses, and 
modeling of available multi-level social, economic, ecological, and biophysical data; 
2) improve upon existing methods to understand and detect changes in land cover 
using remotely sensing data for both agricultural and naturally-vegetated 
landscapes; and 3) develop modeling-based predictions regarding the different 
patterns of livelihood and land cover changes resulting from land transition pathways 
associated with land transactions. Following speed talks, we will engage our 
audience in a productive discussion aiming at transforming challenges into 
opportunities, by identifying new directions for land transaction research, 
strengthening the collaborative relationships necessary for such efforts, and 
generating implications for more informed decision making on land transactions and 
structuring of transaction contracts. 

Organizers: Daniel G. Brown, Arun Agrawal 
 
T4  S84  -  Towards ‘Integrated’ GEC research practice: Learning from examples of 
co-design and co-production in land systems science 

The Global Land Project is now a core project of Future Earth, a 10-year 
international research initiative that aims to provide knowledge and support to 
accelerate our transformations to a sustainable world, and to ensure that knowledge 
is generated in partnership with society and users of science. There are strongly 
rooted traditions of interdisciplinary (integrating across the social and natural 
sciences) and transdisciplinary (engaging stakeholders directly 

in the research process) within the land system science (LSS) community, 
particularly with respect to knowledge exchange at the local level. In this next phase 
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of GEC research, the GLP is in a unique position to pioneer and demonstrate how 
these principles can be concretized in land system science in support of 
sustainability transformations. 

This flashtalk session invites presentations that showcase examples of co-designed 
and co-produced LSS research efforts at multiple scales and locations and with 
multiple user groups and to explore best practices for knowledge co-design and co-
production in LSS. Examples of practical approaches to knowledge co-production in 
land system science could include but are not limited to: development of research 
frameworks to link decisions and science through “use inspired basic research”; the 
use of information technology, scenario visualization and other interactive tools; and 
field-based methods. Our round-table discussion will address questions such as: Are 
we producing the answers that policymakers and other stakeholders need? What 
are the feedback processes between policy and research practice? As researchers 
how do we embrace various knowledge systems in an active way? What are the 
implications of applying normative approaches for land systems research? Key 
efforts needed to move forward with co-designed and co-produced land system 
science will be identified for future actions. 

Organizers: Peter Messerli, Ariane de Bremond 
 
T4  S85  -  For who and with whom? Designing shared pathways for co-creating, 
producing, and using land system knowledge 

In 2015 the Global Land Project was named a core project of Future Earth, a 10-
year international research initiative that aims to provide knowledge and support to 
accelerate our transformations to a sustainable world, and to serve as a platform for 
international engagement to ensure that knowledge is generated in partnership with 
society and users of science. Within the land system science community are 
strongly rooted traditions of interdisciplinary (integrating across the social and 
natural sciences) and transdisciplinary (engaging stakeholders directly in the 
research process), particularly with respect to knowledge exchange at the local 
level. As this new phase of GEC research gets underway, the GLP is in a unique 
position to pioneer and demonstrate how these principles can be concretized in land 
system science (LSS) in support of sustainability transformations. Are we producing 
the answers that policymakers and other stakeholders need? What are the feedback 
processes between policy and research practice? What are the implications of 
applying normative approaches for land systems research? How can LSS link global 
agendas with local contexts? What key efforts are needed to move forward with co-
designed and co-produced land system science? 
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This session invites presentations that will: (i) Enhance current understanding of co-
production from multiple perspectives; (ii) Sketch out important debates and identify 
best practices for knowledge co-design and co-production in land system science; 
(iii) Discuss and evaluate examples of ‘integrated’ research within land system 
science; and (iv) Identify key uncertainties, research questions and pathways for 
integration across the GLP themes, scales, locations, and user groups. 

Organizer: Ariane de Bremond 
 
T4  S86  -  Young Scientist Forum on Farmer’s Land Use Decision-making 

Agricultural land systems (e.g. crop pattern, intensification) at the macro level are 
shaped by farmer’s land use at the micro level. Understandings on farmers’ land use 
decisions and their regional disparities would therefore have great implications for 
regional agricultural development. However, due to the data accessibility, it is 
sometimes difficult to get detailed information on farmer decision-making, so that 
previous studies have always been conducted at the local level. This session 
provides a platform to share tools, data, and insights that have been achieved by 
site-specific studies, in order to forester the cross-site integration for larger-scale 
applications. Organizer: Qiangyi Yu 
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