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SPRING TEMPERATURE TREND {1982-1980)
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HIGH LATITUDE GREENING TREND {19682-1891)
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Soil Carbon

Less carbon More carbon



For centuries the ecosystems at high latitudes been a net
carbon sinks.

* The carbon is mostly stored in the soils.

* Permafrost and seasonally frozen soils have between
250 and 455 Pg of carbon stored in them

e Compared to the approximately 780 Pg of carbon
presently in the atmosphere

How might climate warming effect high latitude ecosystems
and the Earth system?

Warming may change the carbon balance, releasing this large
amount of carbon into the atmosphere.

How do we monitor these changes?



rFPolar Bears

1ICLE

DISTURBING THE BE ARS NEAR THE POINT MAY CAUSE
THEM TO RETURN TO BARROW AND THE DUMP AREA
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Light Use Efficiency Models provide an approach for
determining Gross Ecosystem Exchange (GEE) of
carbon

GEE = ¢ farar PARin
Where:

PARIin is the incident Photosynthetically Active
Radiation (PAR)

farar is the fraction of PAR absorbed by vegetation

€ is the light use efficiency, the conversion factor
between energy and absorbed carbon



LUE models are particularly useful when used in
conjunction with remote sensing

The Normalized Difference Vegetation Index (NDVI) is
related to farar

NDVI = PNIR = (NIS
ONIR + pvIS






Salix Plant Reflectance
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Gross Ecosystem Exchange

(gC m-2 d-1)
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Daily GEE (gC m-2 d-1)
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Daily GEE (gC m-2 d-1)
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IKONOS Spectral Response Functions

=S~ T
Sy =] ©a o -

2
I

Relative Spectral Responsivity
o o
LT in

=
(NS

0.1

650 750 850
Wavelangth (nm)

—— Biuge — Green — Red —— NiR




IKONOS Digital Numbers
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Gross Ecosystem Exchange
GEE (g/m2/day)
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Some Conclusions:

 Linking spectral reflectance with gas exchange measurements
is a useful approach for understanding carbon exchange

* At a plot scale we developed a model of carbon uptake driven
by reflectance data

* We tested that model at a larger scale using flux tower data
and reflectance data from the tram transect

*Surface reflectance data, collected as part of our study, were
used to correct the satellite observations

* We were able to apply the model regionally using IKONOS
data

* The spatial patterns of GEE indicate that hydrologic changes
in the tundra may be as important as warming on the future
status of the carbon balance
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