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Key Messages 

• Choices about land use and land cover patterns have 
affected and will continue to affect how vulnerable or 
resilient human communities and ecosystems are to 
the effects of climate change 
 

• Land use and land cover changes affect local, regional, 
and global climate processes 
 

• Individuals, organizations, and governments have the 
capacity to make land use decisions to adapt to the 
effects of climate change 
 

• Choices about land use and land management provide 
a means of reducing atmospheric greenhouse gas 
levels 



Background 

• Land use: how we use 
land (e.g., growing food, 
cutting trees, building 
cities) 
 

• Land cover: what we put 
on the land (e.g., crops or 
trees, concrete) 
 

• Land use and land cover 
change over time, in 
response to evolving 
economic, social, and 
biophysical conditions 



Background 

• Many changes in land use and land cover are set in 
motion by individual landowners and land managers 

• Changes can be quantified from satellite 
measurements, aerial photographs, and on-the-
ground observations (Landsat 8 successfully in orbit!) 

http://www.nasa.gov/mission_pages/landsat/news/40th-landscapes-sandhillsNE.html 



Recent Trends 

• Where we live 
– 1910: 46% of US population lived in urban areas 
– 2010: more than 81% of US population lived in urban 

areas 

• What is on the land 
– More than 80% of the land cover in the lower 48 

states is dominated by shrub/scrub vegetation, 
grasslands, forests, and agriculture 

– Developed or built-up areas cover only about 5% of 
the country’s land surface 

– Rapid expansion of low-density housing: areas settled 
at suburban and exurban densities (1 house / 1 - 40 
acres) cover more than 15 times the land area of 
areas settled at urban densities (1 house / <1 acre). 



U.S. Land Cover Composition in 2000 

Source: USGS Earth 8 Resources Observation and Science (EROS) Center. Data from 
USGS Land Cover 9 Trends Project  



Projections 

• Future patterns of land use and land cover will 
interact with climate changes to affect human 
communities and ecosystems 

• Future climate changes will also affect how 
and where humans live and use land for 
various purposes 

• These changes in land use and land cover will 
be uneven across the United States 



Trends in Settlement Densities (2010-2050) 

Source: U.S. EPA Integrated Climate and Land Use Scenarios  



Projected Land Covers (2010-2050) 

Source: Wear et al., 2011  



Effects on Communities and Ecosystems 

Key message #1: Choices about land use and 
land cover patterns have affected and will 
continue to affect how vulnerable or resilient 
human communities and ecosystems are to the 
effects of climate change.  

 



Effects on Communities and Ecosystems 

• Decisions by individual landowners and land managers 
are influenced by demographic and economic trends 
and social preferences, which unfold at global, 
national, regional and local scales 
 

• Policymakers can directly affect land use through 
mandates and regulations, and/or by creating financial 
incentives 
 

• Although climate change is usually a secondary 
consideration (if considered at all) land change 
decisions may affect the vulnerabilities of households, 
organizations, and communities to the effects of 
climate change 



Example: Building Loss by Fires at 
California Wildland-Urban Interfaces  

Source: Redrawn from Stephens et al. 2009 with permission  



Effects on Climate Processes 

Key Message #2: Land use and land cover 
changes affect local, regional, and global 
climate processes. 



Effects on Climate Processes 

• Air temperature and near-surface moisture 
changes in areas where natural vegetation is 
converted to agriculture  

• Conversion of rain-fed cropland to irrigated 
agriculture further intensifies the impacts of 
agricultural conversion on temperature  

• Urban heat island effect 

• Changes in the global atmospheric 
concentrations of greenhouse gases 

 



Adapting to Climate Change 

Key Message #3: Individuals, organizations, and 
governments have the capacity to make land 
use decisions to adapt to the effects of climate 
change. 



Adapting to Climate Change 

• Land use and land cover 
patterns may be modified 
to adapt to anticipated or 
observed effects of climate 
change 

• Decisions are often the 
product of multiple factors 
– including environment, 
markets, laws, technology, 
politics, and perceptions 

• Evidence that climate 
adaptation concerns are 
playing an increasing role in 
decisions – even in the 
absence of federal policies 



Reducing Greenhouse Gas Levels 

Key Message #4: Choices about land use and 
land management provide a means of reducing 
atmospheric greenhouse gas levels. 



Reducing Greenhouse Gas Levels 

• About one-third of all carbon released into the 
atmosphere by people globally since 1850 has come 
from land cover change and management 

• In the US and North America, land cover likely takes up 
as much CO2 as it emits 

• Direct impacts: decisions to preserve or restore carbon 
in standing vegetation (like forests) and soils 

• Indirect impacts: land use policies that affect fossil fuel 
emissions by influencing energy consumption for 
transportation and in buildings  

• Implementation often requires considering competing 
objectives 



Just out from Cambridge U Press 



Read the chapter and comment 

http://ncadac.globalchange.gov 

http://ncadac.globalchange.gov/

