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Pattern detection and decision support
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Urban mapping for global population
distribution

Identify urban regions from high-resolution satellite imagery by
using Gabor texture analysis
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Spatial classification and prediction

e Spatial autoregressive regression (SAR)

e Markov random fields (MRF)
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National Laboratory
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resolution images over large geographic regions

e Challenge is to extend automated processing to
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Regional and global scale biomass

monitoring

Aggregate class
(agriculture)
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= Fine (sub-) classes
= (corn, soy, wheat)

Biomass monitoring

MODIS (250m, 2b, 1d)
* Coarse spatial resolution
* High temporal resolution

* Good for regional, global
monitoring, but not ideal
for crop identification

Fine-resolution
information extraction

{

AWIFS (56m, 4b, 5d)
NAIP (1m, 4b, 1y)

* Moderate-to-high spatial
* Moderate temporal

* Used for crop type and
condition extraction

* High training and
computational
requirements
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Characterize
changes

AWIFS~30GB

Data complexity

(1 cycle)
MODIS~6GB

NAIP~38TB




Extremes

e A new measure to describe the relationship among
extremes in space and time
— Simultaneous occurrence of 100-year return levels

e Perfect dependence — 100 year event
e No dependence — 10,000 year event

Correlation
— -

Correlation Tail dependence Tail dependence

Rainfall observations in South America Simulations from CCSM3 Climate Model

e Challenge

Spatiotemporal dependence estimation is computationally expensive
(1000 grid cells results in scanning more than half a million pairs)
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