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Prognostic/Diagnostic Analysis of Ecosystem dynamics
monitoring/modeling/forecasting System
snow cover (Snotel/MODIS)
gross primary production (Fluxnet/MODIS)

Data-driven models
carbon/Water fluxes (Fluxnet/MODIS)
wildland fire risk

MODIS data in global carbon cycling studies
mapping near-real time NPP anomalies
tropical ecosystems — new insights from MODIS

MODIS data in modeling: issues needing further attention
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Terrestrial Observation and Prediction System
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Prognos%Diagnostic Analysis
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Daily weather data from Over 6000
stations worldwide

Data Retrieval

Number of Stations / 1 degree X 1 degree.

[ e

Data
Retrieval and
Processing

Scheduler

Tmax November 13,2004

Unattended

A

Modular — ____ oo .

// \\ ‘

// ervations [ rediction Points
‘\ O?;Y'ZfR) (\ ) i &UtYD’;D)‘ Crossvalkiation Interpolation Prediction -
\ \/ Statistics agis Soni Interpolation

L '"‘e[‘éi,';"” el Ancillary h
Inputs Any User
Defined grid
/ Pre(t'i_‘:gt)lon ________________________________________
Output OUtPUt
Handling H
Tmax / Tmin

VPD, precipitation
v Solar radiation

Jolly, nemani, Running.... 2004. Envi. Modeling and Software



http://www.go2pdf.com

Regional Application :Columbia River Basin
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Improvement of Snow Model
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Updating MODIS GPP algorithm parameters LUE
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Data-driven models
MODIS data in mapping wildland fire risk

Train the algorithms on all the
non-arson fires during 2000-2002

Methods include:

Support Vector Machines
Artificial Neural Networks
Logistic Regression

Continental U.S. Fire Occurence in August 2002

Brian Bonnlander/Clark Glymour/Votava, IHMC/ARC
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Predicting fire risk

7-Day Fire Forecast Map for 302472003

7-Day Fire Forecast Map for /2952003

Log of Forecast Probability
= H H

Brian Bonnlander/Clark Glymour/Votava, IHMC/ARC
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TOPS enables Biospheric Monitoring
Near Realtime

NPP Std. Anomaly (Sep. 1-10, 2003)

[ N ]
<=2 0

Based on Running, S.W and R.R. Nemani et al., Bioscience, 2004
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Summer 2003 European
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Heatwave

FPAR 'anomaly*
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it Traction Warmest summer in

500 years

eLarge scale declines
In plant growth

*High elevation Alps
did better

May have
contributed to the
record CO, increase
In 2003 (2.54ppm)

Markus Reichstein, Carboeurope
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Tropical regions dominate global carbon cycling
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ENSO as a possible mechanism

Global distribution of
El Nino impacts on
NPP based on data
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Potential Climate Limits for Plant Growth

Dominant Controls
water availability 40%
temperature 33%

Temperature

solar radiation 27%
Water total vegetated area 117 M km?2

Sunli
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NEE (flux to atmosphere)
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. . . What MODIS show?
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Land use and ecosystem dynamics

2000-2003 Average Enhanced Vegetation Index
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ased on 2000-2004 monthly composites

Increases in dry season activity (positive values) were found throughout the
basin. The deforested portions of the Amazon tothe east and south, as well as
near the Tapajos area, had negative values indicating less activity in the dry

season.

Huete et al., U. Arizona
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Amazon MODIS data
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Dry vs Wet season changes in MODIS Leaf Area Index

based on 2000-2004 monthly composites

e

Wenze/Myneni/Nemani BU/ARC
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Tropical Asia

Wenze/Myneni/Nemani BU/ARC
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Low seasonal rainfall variability
Low biodiversity
Low interannual variability in cloudiness

Wenze/Myneni/Nemani BU/ARC
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MODIS use among modelers

eImportance of QA
goading users to pay attention

*Produce high quality monthly average (2000-2004) products
not all users care about interannual variability

eInterdisciplinary studies — e.g., coastal ecosystems
needs a lot more effort

sUncertainty — may be characterized by biome or climate zone
guidance to users on how to use the product in modeling
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Modeled Wet and Dry season differences in NPP

Access to deep water No access to deep water

NPP difference (Dry — Wet months, gC/m2/mon)

Resembles CASA model results using monthly average
EVI/LAI behaviour LAI/FPAR from 1982-1999

CASA- Field et al., Potter et al.,
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Updating MODIS GPP algorithm parameters Keyp.
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Markus Reichstein, Carboeurope
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