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Roadmap



Mitigation pathways compatible with 1.5°C Aligned actions for protecting and 
restoring life on Earth

IPCC, 2021: Sixth assessment report UNEP, 2021: Making peace with nature



Solutions for global challenges in concrete local contexts  



What are the consequences?
Why does land change?Land Systems 

Social-Ecological Systems

Observing   | Understanding  | Modelling  | Collaborating
Land Use & Land Cover

Multifunctional Landscapes Institutions | Markets | Telecoupling

Stakeholders  | Governance

Management | Decisions

Structure | Function

Beyond human impacts 

General references:
Lambin and Geist (Eds) (Book) (2006)

      

Study of dynamics, cause and implications of land use, land 
management and land cover change

Oriented towards solutions to 
sustainability and justice challenges



Where did the Global Land Programme come from ?

… and who are we today? 



Global research on land systems and land change

 2672 members across 110 countries (60/40 global north/south)/South)

 Scientific Steering Committee (SSC) 
 International Programme Office (IPO) 
 12 Working groups (Global dryland SES, BeModeLS, Shifting Cultivation, Telecoupling…more)

 Nodal Offices (Japan, Beijing, Taipei, Europe, MENA, West Africa, North America, Latin America) 

 Open Science Meetings   

Coordinating, inspiring, networking, enabling, summarizing & supporting 

Connecting People, Land & Solutions



2672 members across 110 countries (60/40 global north/south)

n= 2672 members



Diversity of methods used by GLP community

n= 2672 members



Proportion of GLP members using “Spatial analysis, GIS and remote sensing”

Yes
Non= 2672 members



IAIWG



Ariani Wartenberg
LSS Lead
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Structure of the Science Plan



Our research agenda

• Characterizing land systems and their dynamics (the temporal dynamics and 
spatial patterns of land cover and land use, land management, their changes)

• Identifying causes and moderating factors of land system dynamics and human-
environmental outcomes; developing scenarios for the future of land systems

• Estimating the impact of land system change on ecological and Earth system 
functioning

• Evaluating land systems as complex systems with non-linearities, feedbacks, and 
path dependencies.

1. Descriptive and Explanatory [What is, 

has been, and will be]



Our research agenda

• Understanding normative agendas: what do
people want or claim about, in, for or from land
systems, what do different people or groups
value, what are the conflicts or potential
convergences between different benefits,
beneficiaries, values, and aims

• Conducting normative research: how can we
support identifying and deciding on goals and
priorities? What approaches and tools can LSS
propose to create scenarios, envision, forecast,
and negotiate land futures?

2. Normative [What should be]



Our research agenda

• Building pathways for transformation: how

to identify and foster pathways through

which land systems can maintain or regain

(social-)ecological integrity and contribute

to broader sustainability transformations

3. Transformative [How do we get there]



Thematic research frontiers

New remote sensing data and methods to 
monitor land system change

Characterizing land management



Thematic research frontiers



Transversal challenges to 
improve LSS

- Generalizability and knowledge synthesis

- Interactions across places, scales and sectors

- Overcoming geographic biases

- Diversity and plurality of meanings and values 



Meyfroidt, de Bremond, Ryan et al. (2022) PNAS https://doi.org/10.1073/pnas.2109217118
http://10facts glp earth/

Ten facts about land systems for sustainability

https://doi.org/10.1073/pnas.2109217118
http://10facts.glp.earth/


What do the "10 Facts" 
about land systems 
mean for land system 
policy design and 
implementation?

How do they influence 
policy goals, policy 
processes and the 
governance scale? January 2024
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Oaxaca de Juárez, México



Monday Nov 4, 
Nov 4, 2024

2024

Tuesday Nov 5, 2024 Wednesday Nov 6, 2024 Thursday Nov 7, 2024 Friday Nov 8, 
Nov 8, 2024

2024

Morning Pre-Program 
Meetings

Early Career 
Network 
Meeting

Working Group 
Meetings

Nodal Office 
Meetings

NASA LCLUC 
Meeting 
(invite-only)

FABLE network 
meeting (invite-
only)

**other 
meetings as 
arranged 

Opening Plenary Keynotes 
8:30 AM - 10:30 AM

Keynotes & Panel Discussion
Discussion
8:30 AM - 10:00 AM

Thematic Keynotes
9:00 AM - 10:15 AM

Field Trips
Workshops/
Training 
Sessions

Presentation Sessions 1R
11:15 AM - 12:45 PM

Presentation Sessions 3R
10:45 AM - 12:15 PM

Presentation Sessions 6R
10:45 AM - 12:15 PM

Afternoon
n

Lunch

Presentation Sessions 2R
2:00 PM - 3:30 PM

Interactive Sessions 1N
4:15 PM - 5:45 PM

Posters
5:45 PM - 7:30 PM

Presentations Sessions 4R
1:30 PM - 3:00 PM

Presentation Sessions 5R
3:15 PM - 4:45 PM

Interactive Sessions 2N
5:15 PM - 6:45 PM

Interactive Sessions 3N
1:30 PM - 3:00 PM

Presentation Sessions 7R
3:30 PM - 5:00 PM

Closing Session
5:30 PM - 7:00 PM

Evening Welcome 
ti

Free Time GLP Fiesta /Dinner 
8 00 PM

Free Time



1. Descriptive and Explanatory [What is, has 

been, and will be]

2. Normative [What should be]

3. Transformative [How do we get there]



• 90 Sessions (Research & Innovative) + posters

• Over 700 abstracts under review

• WB High/Middle/Low income distribution of submissions:

• Registration opens April 20 (on or around) 



Wyss Academy for Nature, 
UBC, UMD, NSF…others..

https://event.fourwaves.com/osm2024

www.glp.earth



Wrap up
- Words I heard yesterday – global challenges, international collaboration, interdisciplinary, 

societal benefit , human impacts and feedbacks and interconnectedness, thriving world, 
translational, actionable science, evidence base, knowledge to decisions, open data 
open science

- New directions and approaches at NASA: Earth Action  ROSES A .1 

“we want to encourage people to ‘cross the layers of the pyramid’ wherever they can”  

- Tom Wagner

- = Land system science! 

Relationship between GLP and LCLUC is more important than ever





Professor Rachael Garrett



Five dimensions that guide current and future Land 
System Science:



Land system science and land policy:
Side by side or engaged together? What are the knowledge 

needs of societal partners 
concerned with land issues?

How can land science provide 
knowledge that can help to 
understand way to navigate 
trade-offs & maximize synergies 
between competing claims on 
land resources?

March 2019

Knowledge gaps, 
untapped research 

and mutual blank 
spots



Meyfroidt et al. 2018 Global Environmental Change
https://doi.org/10.1016/j.gloenvcha.2018.08.006

Meyfroidt, de Bremond, Ryan et al. (2022) PNAS 
https://doi.org/10.1073/pnas.2109217118
http://10facts.glp.earth/

Community of land system scientists: Global Land Programme 
htt // l th/

Land use is a major force in biological systems >> importance of studying land 
systems as social-ecological systems (with humans; Anthropocene)

Land systems are increasingly linked across places and scales (telecouplings etc), 
interactions between local and regional and global dynamics

Middle-range theories is a tool for generalizing and can integrate processes at 
different scales

Wrap up

https://doi.org/10.1016/j.gloenvcha.2018.08.006
https://doi.org/10.1073/pnas.2109217118
http://10facts.glp.earth/
https://glp.earth/


Why systems 
change?





Land as
Complex 
Systems



Multiple
values and 
meanings

Multiple values and meanings



Land as
Complex 
Systems
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