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* Earth Observing System satellites return “massive” data volume.

* Traditional approach to data exploration: produce maps of one degree
averages and standard deviations for each parameter of interest.

* Good news: this is easy, practical, and everybody understands it.

* Bad news: the method throws away almost all of the distributional
information in the data including covariance and higher-order statistics.

* Need to produce lower volume proxy data sets suitable for

cxploratory data analysis; should be faithful to original data and
parsimonious.
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* New approach: produce an estimate of the joint (empirical) probability
distribution of variables of interest within each one degree grid cell.
* Use a clustering algorithm to partition

data ito groups, represent each group
and (normalized)
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ai{x} is the source coder:
(X} = argmang {dix, k}}
Jiky is the decoder: (k) =y,

YA} is the channel coder: ~k)| - ~ log A‘{:’;
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Compressibilit

Compression:
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* MISR aerosol data over southern Africa, August-September 2000:

‘ '
Xn = (’xnl’xn’Z’an’xnél’an’xn()) Where:

X, = optical depth

X,, = model 1 goodness-of-fit
X,3 = model 2 goodness-offfit
X, 4 = model 3 goodness-of-fit
X, s = model 4 goodness-of-fit
X, = model 5 goodneé&-of—fit

Each observation represents a 17.6 km region with known latitude

and longitude. |
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* Is optical depth correlated with model discrimination?

* Model discrimination in each grid cell:
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Accept coarser spatial (temporal) resolution to achieve
replication and estimate empirical distributions.

Calculations based on summaries approximate calculations
based on original data. Mean squared errors are known.

We are not making inferences. No spatial statistical models at
sub-grid cell resolution. Spatial models possible at grid cell
scale.

Meant for exploratory data analysis of global data sets. Not a
replacement for original data.

Computational demands are significant. Use sampling or two
stage version if necessary.
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MISR web site: http://www-misr.ipl.nasa.qgov






