Land Use and Land Use
Change (LULUC)
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Anthropogenic GHG Contributions

/5% oll, coal, gas consumption + cement
production

25% land use changes
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Causes of Deforestation in the Amazon, 2000-2005

Fires, marmng, urbarizatson,
read comslruction, dams, 3%

Logging, legal and illegal, 3%

Laege-scale, commaecial
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Catile ranches, 60%



Slash & Burn Deforestation

Forest conversion to pasture for cattle grazing, cu ltivation
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Rice Cultivation



Mangroves









What are the connections between land use
change and climate change?

« the carbon cycle...
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/ Atmosphere
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What are the connections between land use
change and climate change?

« the carbon cycle...

Concentration of CO,

Temperature

/

Vegetation

»photosynthesis
% Atmosphere
=

Soils

<

esp *

Temperature



What are the interactions?

« Land Use Change effects on atmospheric CO,
concentration:



Annual emissions of carbon from land-use change in the tropics according to
alternative rates of tropical deforestation and alternative estimates of average
forest biomass.

Houghton 2005



What are the interactions?

Emissions from changing land use and cover

Feedback effects of changing climate on land use and
land cover

Effects of changing land cover and land use on
vulnerabillity to change



Where is the carbon stored globally?

IPCC 2000



How much land has been converted,
and what are the projections?

MEA, 2005



Cultivated Systems in 2000 cover 25% of Earth’s ter  restrial surface

(Defined as areas where at least 30% of the landscape is in croplands, shifting cultivation,
confined livestock production, or freshwater aquaculture)



Soil Carbon Loss: Cultivation

Houghton and Goodale, 2004









Land Cover Change: Some good news
for a change

* Northern Latitude Forests are increasing,
and are a net sink of carbon (for now)

e QOverall the terrestrial biomes are a net
2.4Pg sink for carbon (we hope)



The Potential Bad News

Cox et al. 2000



Myeni et al. 2001



IPCC 2000



What about things other than CO,

 What other changes in GHG forcing result from land use
change?

— Methane
— Nitrous Oxide
— Soll Erosion effect on ocean uptake



Land Use Change and Climate change:
Urban Heat Islands

Urbanization is a land-use change which:

e concentrates energy consumption (and hence, waste
heat dissipation)

* removes vegetation (and hence, removal of heat by
latent heat flux in evapotranspiration)

 Local Urban Heat Island effects can be large (2-10C,
depending on city size, topography, and wind speed)

 Cities and urbanization change virtually every aspect of
radiative forcing, from production of smog and changes
In albedo, to changing carbon dynamics



Las Vegas: 1973-1996 Growth

NASA EO






Land Use Change: Urbanization






* Natural hazard regulation

— The capacity of ecosystems to buffer from extreme
events has been reduced through loss of wetlands,
forests, mangroves

— People increasingly occupying regions exposed to
extreme events



Let's come back to: Where is the carbon stored?

IPCC 2000






Melting Permafrost and Land Use



Melting Permafrost



Melting Permafrost






Reforestation & Afforestation



Conservation Tillage (or No-Till
Cultivation)



Points to Remember

Land Use Change affects atmospheric carbon loading

Land Use Change affects radiative forcing through
changes in albedo

Land Use Change affects the capacity to adapt to
climate change

Climate change has the potential to affect land cover and
land use, giving rise to feedback processes






