K&C Initiative
* Awinternational science collaboration led by JAXA

Characterlzatlon of Wetlands and Surface Freeze/ThW
| m N@[th Amer c? and R séla ' *

..:il i e e * 1
i ,‘;." o, Y - T = i Ne .E
" - i 19 ‘

gkl 8
3 i B Rl ")
o




K&C Initiative
-~ Annternational science collaboration led by JAXA




The Europe and Eurasia
mosaics were assembled by
JRC and coverage spans the

summer of 1998.

Courtesy of GRFM, ©
JAXA/MITI
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The Alaska mosaic was
assembled by JPL and
coverage spans the
summer of 1998




Summer Winter

Pass-to-Pass striping is prominent, pointing to possible calibration drifts and/or
temporal scene variations




Wetlands Classification Methodology

e The Alaska radar mosaic is divided into 9 tiles,
and each tile classified separately, with
enough overlap to ensure consistency of class
definitions

e 100m resolution
e Example data layers for atile:

Tile A5 DEM Tile A5 open water Tile A5 texture Tile A5 acquisition date




Ground reference data set
primarily from National
Wetlands Inventory

Nonwetlands classes from
Alaska Geospatial Data
Clearinghouse
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Classification Accuracy

e Referring to the image tiles identified on previous pages, the following table
shows the classification error rate. The resulting accuracy is better than 88%.

Tile Number Training Pixels Error Rate (%)
Al 387059 3.72
A2 2120222 11.22
A3 124669 11.13
West A4 1835839 3.61
Mid A4/A5 1184311 20.16
East A5 822863 19.09
A6 440813 13.69
AT7/A9 67612 13.20
A8 70160 30.56
Overall Aggregated Error Rate 11.61

Ref.: J. Whitcomb, M. Moghaddam, K. McDonald, J. Kellndorfer, and E. Podest, “Mapping Wetlands of Alaska Using L-Band Radar
Satellite Imagery,” in press.
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Following results are based on pixel counts in classified image

Wetland Type Fraction of Total Wetlands (%) | Fraction of Total Area of AK (%)
Emergent, Palustrine 46.4 12.2
Scrub/Shrub, Palustrine 44.3 11.6
Forested, Palustrine 8.56 2.25
Emergent, Estuarine 0.78 0.21
All Other vegetated 0.02 0.00
Open water 3.7
Total (all wetlands) 100.0 29.9

o Approx. 26.3% of Alaska is vegetated wetlands
o Approx. 3.7% of Alaska is open water

e Total estimate of ~30% wetlands updates the 1980s figure (40-45%) derived through less rigorous
means




Decadal change in wetlands: JERS/PALSAR

Yukon Delta, Alaska

JERS SAR: 1998 ALOS PALSAR: 2007

Kyle McDonald
Jet Propulsion Lab
California Institute of Technology

Light green:
emergent

Medium green:
scrub/schrub.

This area does not
have forested
wetlands
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7] High Biomass Forest - 52%

B Low Biomass Forest - 5%
I High Vegetation Wetland - 13%

[| Low Vegetation Wetland - 18%
B Low Vegetation Saturated Wetland -

W openwater - 1%
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A USGS DEM of the entire state was used to mask out areas of complex topography were
radar shadowing was confused as open water. Open water change analysis was performed
across areas with monthly overlaps where water was in a liquid state.




The top shows
open water
overlayed on
the JERS
image and the
bottom shows
open water
change
relative to . More open .
June. siater g

D Less open

water

. No change :Er

Open Water Change Relative
to June
Dryer Wetter
ul. 7.7% 2.7%
Aug. 6.9% 3.2%

Open water change Open water change
June/July June/August
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Model vs. JPL open water product
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Motivation and Objectives

Motivation:

The seasonal transition between predominantly frozen and non-
frozen conditions occurs each year over more than 50 million
km? of the global biosphere, profoundly affecting surface
hydrology, meteorology and ecosystem processes.

The freeze/thaw (F/T) state variable from satellite microwave
remote sensing provides a surrogate measure of landscape
frozen/non-frozen conditions.

Global satellite microwave remote sensing records represent a

potential long-term (>25-year) record of F/T state dynamics and
related climate change impacts.

Objectives:

Construct a systematic, long-term Earth System Data Record of
FI/T state dynamics (F/T-ESDR) for all vegetation regions where
seasonal frozen temperatures are a major constraint to
ecosystem processes.

Kyle McDonald
Jet Propulsion Lab
California Institute of Technology

Conceptual Diagram of Biosphere
Response to Seasonal F/T Cycles
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The satellite F/T signal corresponds with growing
season timing and duration, influencing NPP and
atmospheric CO, dynamics. The FT-ESDR wiill
enable improved studies of cold temperature
constraints to NPP and land-atmosphere C

exchange.
Mean Growing Season Onset
Kyle McDonald (SSM/I, 1988-2001)

Jet Propulsion Lab
California Institute of Technology
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Freeze/Thaw and Carbon Cycle Science
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