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Environmental Sciences

* Land use and land cover dynamics
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GLP (IGBP-IHDP + ESSP) = Land Change/SystemiScience y

Resilience Alliance & Network > Resilience Science

Social-ecological system + Resilience

Sustainability Science (AAAS + NAS + ESSP)

Coupled Human-Environment System + Vulnerability (Resilience)
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 No. of LCLUC or GLP studies
directed to vulnerability are
few.

= A structural reason; change must
take place
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 No. of studies directed to
resilience are more common
but not directed to the coupled
system & not land necessarily
based.

e Many studies that could be
reshaped to address
vulnerability.



[]Open water

B Evergreen needle leaf tree
] Deciduous broad Leaf tree
[Evergreen broad leaf tree
] Grasses

B shrubs

B Mixed woodland

[ Crop/mixed farming

B slough, bog, or marsh

[ ]Urban/roads, rock, sand
[]saw grass/other marshes
B Evergreen shrub wetland
B Mangroves

B Deciduous needle
leaf/swamp (cypress)

B Wet prairie marsh
I Mixed residential
B Woody wetlands
B saltwater marsh

Pre-1900s 1993

iDieIke _2005 & Marshal et al. 2004-

Land change - surface sensible & latent heat flux = with specific impacts on
afternoon sea breeze fronts 2>

marked changes in spatial distribution & amount (%) of July-Aug precipitation +
increase in diurnal temp. cycle
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Fig. 3: Hypotheses Linking Resilience-Vulnerability of Ecosystem Services to “Outcomes-to-Avoided”
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[ WIN-WIN ECOLOGY

HOW THE EARTH'S SPECIES CAN SURVIVE
IN THE MIDST OF HUMAN ENTERPRISE

MICHAEL L. ROSENZWEIG

Sustainable
Land
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Does a focus on
conservation-

= preservation of

e biodiversity alone yield

Ig best results for other
- ecosystem services?
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Chan et al. 2006. PLOS Biology 4:
Produeton 2138-2152
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Spatial Congruence of 6 Ecosystem
Services and Biodiversity

[Because]...benefits [of ecosystem services]
vary in the scale of their operation and
dependence on habitat, [with dramatic affect on]
simultaneous management for multiple

services.

Protecting [locations] selected for their
biodiversity value is not likely to maximize
protection for the full suite of benefits unless
[changes in biodiversity priorities].

[Benefits] are more easily met if demand occurs
at broad scales and supply varies considerably

at local to regional scales. [e.g, carbon storage]

[In the reverse] spatial mismatches are
exacerbated and [benefits] may be more difficult
to achieve. [e.g., water]

Chan et al. 2006. PLOS Biology 4: 2138-2152



Ecosystem (Environmental?) Goods & Services
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Multiscale Driving Forces in Land Use/Land Cover Change
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Towards Governance of Global Terrestrial Surface

Ownership of Forested Land
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http://www.fs.fed.us/pnw/fia/maps/pages/OwnershipofForestedLandinCalifornia.shtml
http://www.fs.fed.us/pnw/fia/local-resources/maps/ca_forest_ownership.exe

Area and pattern of
same land uses and covers

win-win?



e SS is the next multiple decadal
orientation of climate-global
change and development science.

e LCLUC-GLP poised to become
foundational to sustainability
science (55)

e Vulnerability & especially
sustainable land architecture are
critical themes.
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