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Years Ago perhaps before ppt





IGBP Core Project on 

Land Use and Cover 

Change (LUCC) 

Ca. 1992-1995

Begins thinking on land 

use and cover change 

as the “other” global 

change. 

Focus on integration of 

natural and social 

science

Today‟s vernacular: 

Couple Human Natural 

Systems.



LUCC places emphasis on 

global scale research with 

strong regional focus

Development of networks

Examples include:

Miombo

SEARRIN

OSFAC

TEACOM

SAFNet



START Program is 

implemented with strong LUCC 

and LCLUC contributions and 

collaborations



LUCC is implemented 

within the  IGBP and 

IHDP with strong US 

leadership (ca. 1996)



LUCC leads the dialog

 Integration of social and natural sciences

 Prior recognition is now matched with a way 

forward

 A community of scientists was forming

 Linking remote sensing with understanding: pattern 

to process



Pattern to Process: Land Cover

 GIMMS group at GSFC: AVHRR GAC and LAC

 Landsat Pathfinder: global Landsat

 IGBP 1 km Land Cover Product

 Landsat 7 and MODIS in 1999







Bretherton Diagram







NRC Report on Grand Challenges

Tom Graedel, Chair

Actually brought to NRC by the National 

Science Board of NSF

Initiated many NSF Programs that 

included LCLUC



NSF Environmental Research and 

Education (ERE)

Includes LCLUC

Biocomplexity in the Environment

Coupled Human-Natural Systems

New: SEES



Land Use and Land Cover Change

 Primary Questions

 What processes determine the temporal and spatial distribution of land 

cover and land use change at local, regional, and global scales and how 

can land use and land cover be projected over time scales of 10-50 years? 

 How will the dynamics of land use, management, and cover change affect 

global environmental changes and regional-scale environmental and 

socioeconomic conditions, including economic welfare and human health?

 Goals

 Learn from the past – retrospective assessment

 Understand the present – monitoring, measuring, mapping

 Model the future – forecasting changes in land use / cover

 Land use relation to other global changes  - integrative modeling



Scientific Importance

 Land cover/land use change is the other global change

 Global and regional distribution and rates of change are 
poorly quantified and the causes are poorly understood

 The science of land use dynamics is starting to emerge

 Findings from improved monitoring of land cover dynamics 
are challenging conventional wisdom  

 Dynamic spatially explicit models needed incorporating 
change drivers and processes, land use interactions, role of 
institutions, biophysical feedbacks and climate change – to 
permit realistic projections 

 Land Use Dynamics identified by NRC as one of the Grand 
Challenges in Environmental Science



Practical Importance

 Land use is key to questions of societal vulnerability 
and resilience and integral to local and regional policy, 
resource management and development issues

 Better scientific understanding of land cover/land use 
change is needed for carbon trading, air quality and 
for assessing potential impacts of climate variability –
food security, flooding  

 Realistic projections of land use change are needed for 
water resource and ecosystem management and 
regional planning, 



LCLUC and early implementation criteria for 

USGCRP

 LCLUC is truly „emerging interdisciplinary research‟

 LCLUC‟s regional emphasis – will necessitate development of 
approaches for regional research and interactions 

 LCLUC as a strong human dimension – understanding the cause and 
effect of land use change requires social science 

 LULCC element has direct societal relevance

 Critical dependencies from other USGCRP elements on understanding 
changes in land use and land cover (baselines, historic record and 
projections) e.g. from carbon and water cycle, atmospheric 
composition, ecosystem functioning and services and human welfare

 Research currently being supported by different agencies would 
benefit from interagency coordination 



Tractability

 NRC Grand Challenge addresses scientific readiness 

 Newly available databases permit new research e.g.NASA‟s global 
orthorectified Landsat coverage for 1990‟s and 2000 and Moderate 
Resolution global land cover, % tree cover, fire distributions

 Recent advances in imagery analysis and geographic information science

 Advances in the analysis of spatial data

 Increased inter and multidisciplinary interest in the science of land use/cover 
change

 LULCC has an established and well documented international 
science plan currently in the implementation stage

 Some LULCC research already underway within federal agencies  
combining physical and social science e.g. USDA, USGS, EPA, 
NASA – shows feasibility and needs strengthening to gain critical 
mass
















