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Monitoring water and energy budgets

* Approximately half of the precipitation over Canada leaves the land
surface as evapotranspiration.

* Forests are responsible for a dominant share of evapotranspiration over
Canada and significantly reduce winter time albedos so as to modify the
rate and timing of snow melt.

* Increasing temperature and CO, concentrations will impact both carbon
and water cycles over Canada’s forests and the watersheds containing
them.

* This presentation describes how satellite observation of surface radiation
budget and forest structure are being applied to consistently quantify
these impacts over Canada.
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Water and energy budgets from satellite observations
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Ecosystem Radiation Balance

Direct SW Atmosphere LW
Radiation () Radiation
Diffuse SW
Radiation (A)
l Canopy o (1) Canopy LW

T

\ Ground/Snow a (A)

Ground/Snow LW

Y

|

\

B e

/

/4
73

Il

I*I du Canada of Canada

s, T e

Canada



Monitoring water and energy budgets
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Water Body Coverage @ 1km

Waterbody Coverage
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Snow cover

snow map of Canada from satellite observations
2001, DoY 002
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Long Wave Radiation CERES 2000, March
All sky
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Earth radiation budget from satellites

Short Wave Radiation CERES 2000, March
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All sky Net Radiation CERES 2000, March

1
00 =150 =100 Zhi 0.0 50 100 150
Radiation, W/m2

T
S Ty

=l
Bl Sousreren Sommmen Canada



Monitoring water and energy budgets

Earth radiation budget from satellites

Long Wave Radiation CERES 2000, March
Clear sky
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Earth radiation budget from satellites -

Short Wave Radiation CERES 2000, March
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Earth radiation budget from satellites

Clear sky Net Radiation CERES 2000, March
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Surface albedo observed from space

racl Surlacs Albcln: S45-585mvn MODIE 20041, Do¥ DA Diraci Sursaca Albsacdn: 1230-1250mm RMODIS 2001, Doy 004
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Surface albedo observed from space

racl Surlacs Albsscln: 2105-21550 HODIS 2001, Doy A Diraci Surlaca Al Visibis B wnd MODES 2001, Dat 0o
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Land surface temperature from space
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Surface meteorology input fields 5

Precipitation 1998, January
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Surface meteorology input fields 4

Atmosphere Specific Humidity 1998, January
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Surface meteorology input fields

Solar Radiation 1998, January
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Surface meteorology input fields 5

Air Temperature 1998, January
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Sample Results — energy balance ‘4
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Sample Results — water balance *
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Sample Results — carbon balance *
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In-situ field measurements F 4

Validation of
Satellite products
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Agence spatiale Canadian Space
canadienne Agency
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