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Integrated Landscape Science and Monitoring
In the Lower Mississippi Valley

Sustaining And Restoring Ecosystem Services
Climate Change
Ecosystem Modeling Frameworks

Enhancing Science Impact in Management and Policy



Sustaining And Restoring Ecosystem Services
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Bird Species Richness

Forest Species Composition
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Denitrification Potential By Land-Use
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Atchafalaya Basin — Using satellite imagery to develop landscape-scale

relationships between hydrology and ecosystem structure-functions-services

Forest Cover
8\ Classification
| Preliminary Data
d Subject To Revision

Fréquency of

Water
Classtication

. 8 Waler
l_l B9 Wates
[ \ Itermecate
I e
| [

Legend

- Longleat/slash group

I Lcbiolychorteat group
- Longleat/slash-oak mix group
I Lot tolyshorteat-oak mix group
[T Upland whiterred oakhickory

[ | sweetgumyellow poplar
- Upland scrub oak

|:‘ Mixed upland hardwoods
- Swamp chestnut cakicherrybark oak
I svectyuminutalivilow ook
Qvercup oakiwater hickory

[ Cypress upelo

- Sweethay/swamp tupelolred maple

I sycamoretiver birchAm. Elmjpecen
Coftonwoodhillow
I sugerbenyhackbenylelmigreen ash

- Red maple lowland

Mixed welland shrub/scrub

| Turbidity/
' sediment

0 050 fm |




:Cypress Tupelo forest on land during wet period

Spatial extent of cypress-
tupelo forest on land during
the wettest period (Class I) -
5,875 ha

~ 5.6 % of the 104,000 ha of
cypress-tupelo forest in the
ABFS
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Climate Change

* What are the impacts of predicted climate
change on ecosystem goods and services in
the LMV?

* \What are the likely future climate
conditions?

* How will they affect functions/processes
controlling ecosystem goods and services?

> *
cience for a changing world



Change in Temperature
Anomalies in June, July, and August { 2098/99 Vs 1971-2000)

Hadley Model
Above AZ, below B1
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Scenario B: Climate change
shifts land cover types

Scenario A: Restore cropland to
native forests and wetlands
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Forest Vegetation Simulator Frame-based landscape model

(FVS) — _
Young forest stands (FIA data and/or V\_/"d“fe (mlgrgtory
field data) — 100 year simulation birds, amphibians)

Total stand carbon output (from
Fire and Fuel Extension)
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Denitrification

Frame switching rules/
transition probabilities
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http://www.lmvsci.gov/USDAIntro.aspx

Comparisons of Forest Carbon Storage — Climate Scenarios
Modeled with Forest Vegetation Simulation (FVS) Model
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Model — Data Integration

Data sources

Land-use, land-use
change (NLCD, NRI)

Wildlife inventory

Process models

Habitat suitability
models

Landscape model

Forest inventory (FIA,
field, NRI)

Hydrologic (NHD, stream
gages)

CEAP-Croplands/Wetlands
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Climate models

Forest succession
(FVS, LANDIS)
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Wildlife (birds,
amphibians, habitat)

Hydrologic model
(Cropland-SWAT,
AGNPS)
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Commodities (USDA)

Economic model

Ecosystem services
evaluation

Site-level gas flux (CH,,
CO,, NO)

Frame-switching rules/
transition probabilities
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Applied Science . . .
to Inform Management

Management
Biological Planning |© |Conservation Design

Spatially explicit maps of
current and future habitat
variables/ecosystem
services (FVS-
BGC/LANDIS-II —
stand/landscape scale)

Bird habitat suitability
(HSI)/Amphibian
occupancy/Fisheries/
Waterfowl models —
stand/landscape scale

Inform decision-making
for DOI/USDA
Conservation Programs,
State Wildlife Action
Plans, Atchafalaya Basin,
etc.

Characterize current and
future habitat suitability.
population size based on
habitat quality/
sustainability/vulnerability

Science

Climate change models —
regional scale
Temperature/Precipitation

SWAT/AGNPS models —
watershed/basin scale

Empirical Data;
Hydrology/Nutrients/Sediments

CEAP-Wetlands,

Cropland

FVS-BGC model —
stand scale
Forest Growth/Structure

LANDIS-II, frame-based models
— landscape scale
Land Cover/Ecosystem
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