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Investigators and Collaborators

Kyle C. McDonald, Principal Investigator (JPL)

Bruce Chapman (JPL)
— JERS SAR Data products
Cynthia Williams (University of Alaska Fairbanks)
— Landcover Classification development and validation
John Kimball, Steven W. Running (University of Montana)
— Ecosystem process modeling
Josef Cihlar (Canadian Centre for Remote Sensing)
— Landcover data products (Canada)
Reiner Zimmermann (Max Planck Institute for Biogeochemistry)

— Ecophysiologic process interpretations utilizing in situ observations



Study Goals and Objectives

Development of a Boreal Monitoring Framework combining:
(1) SAR-based landcover map providing distinct eco-regions
(2) Monitor freeze/thaw dynamics to quantify phenology

(3) Process level ecosystem simulation to quantify seasonal
and interannual carbon flux dynamics



Science Implications

Importance of Freeze/Thaw
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Conceptual diagram showing the general
effects of freeze/thaw status on
meteorological, hydrological, and
ecosystem processes throughout the year.

Freeze/Thaw and Ice
Affected Regions:
Global Freezing Index

Global freezing index is defined as the
cumulative number of degree-days with air
temperatures below 0.0°C as determined
from long-term (1920 - 1980) mean monthly
global surface air temperatures (Legates and
Willmott 1990, courtesy of NSIDC).
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Science Implications

Boreal Carbon Dynamics

. . . . | _ -150
NSA-OBS tower . |
‘ | Net Source (+) 100 .

thaw thawC galn (- ) Net Slnk ( ) -

400 600 800 1000 0 50 100 150 200 250 300 350
day since 1/1/1994 day of year

BOREAS



% Boreal Frozen Area

100

a1
(@]
|

July

thawed

Science Implications

Boreal Seasonal Dynamics
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An example of the seasonal
dynamics of frozen area for the
boreal northern hemisphere
(50x10%km?). The approximate
magnitude of interannual variability,
+/-8%, is inferred from Robinson et
al. (1993). Future trends in boreal
warming would shrink the frozen
area in blue by increasing the non-
frozen growing season period, and/or
by reducing the mid-winter area of
frozen surface.



Heritage

Global Boreal Forest Mapping (GBFM) Project:
North American Component

Primary Goals Database Regional Extent

« Two complete continental scale mosaics
(summer and winter)

» Supplementary multi-temporal maps

» Image texture products

* Distribution via World Wide Web
and CD ROM

Great Slave Lake, Yellowknife, NWT

Mosaic of 39 scenes
e August 1997
» December 1997
* February 1998

* Aug-Sept 1998




VEGETATION STRUCTURE:
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In the Yukon-Kuskokwim
Delta backscatter images at
left, high biomass woodlands
along the rivers (yellow)
contrast strongly with
shrublands (red), herbaceous
wetlands (blue), ponds, and
watercourses.




JERS-based Land Cover:
Extrapolation and Comparisons Among Sites
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Backscatter thresholds highlightin g variation in an
interior Alaskan scene (left) successfully segregate
similar landscape features (wetlands, treeline,
; ot X - . woodland distribution) at other sites aong a
Tanana River, Alaska transect exte ndi ng south from Hud son Bay (above).
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Alaska Ecological Transect
(ALECTRA)
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Pan-Boreal Spring Thaw Observed with QuikScat

21-22 April

21-22 May
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Methods: Landscape Mapping

BOREAS Study Region

58.84N 93.50W

50.09N 96.97W

Open water, no data

Disturbed, regenerating forest

Conifer forest

Agricultural, grassland, urban

Tundra, barren

Deciduous and mixed forest

Intensive study sites

Intensive study sites (temperature only)
BOREAS study areas




Methods: Phenology Monitoring

NSCAT Derived Spring Thaw Transition Period
(BOREAS study region, 1997)
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Methods: Phenology Monitoring

Radar Derived Initial Thaw
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Methods: Carbon Flux Dynamics

BOREAS 1994 Estimated Net C Balance

Percent Classified Land Area

B Net Csink
Net C source

BIOME-BGC



Data Plan

SeaWinds and NSCAT
JERS-1 SAR

ERS SAR

Land Classification Maps

Meteorological and Biophysical Data



Work Schedule

Year 1
o |nitial classifications of intensive sites
 Development of scatterometer-based phenology products
 |ntegration with ecosystem process model test-bed structure
over intensive sites

Year 2
o Classification of JERS imagery of intensive sites
o Extend phenology products to regional scale
(Alaska and Canada)
e Process modeling analyses for intensive sites

Year 3
» Classification to regional SAR mosaics across
major boreal ecotones
e Regional extrapolation of process modeling
* Production of derived products
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