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Satellite Remote Sensing
Energy Balance
VIS, IR, and MW Radiative Transfer

EOS Terra & Agua MODIS

Multispectral Signatures
(Ocean Color, Snow/lce, Vegetation, Aerosols,

Clouds, Moisture, Fires, Volcanic Ash)
Detecting Climate Trends




Satellite remote sensing of the Earttatmosphere
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Observations depend on
telescope characteristics (resolving power, diffraction)
detector characteristics (signal to noise)
communications bandwidth (bit depth)
spectral intervals (window, absorption band)
time of day (daylight visible)
atmospheric state (T, Q, clouds)
earth surface (Ts, vegetation cover)



Solar (visible) and Earth emitted (infrared) enerqy
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Incoming solar radiation (mostly visible) drives the eatiimosphere (which emits
infrared).

Over the annual cycle, the incoming solar energy that makes it to the earth surface
(about 50 %) is balanced by the outgoing thermal infrared energy emitted through
the atmosphere.

The atmosphere transmits, absorbs (by H20, 02, O3, dust) reflects (by clouds), al
scatters (by aerosols) incoming visible; the earth surface absorbs and reflects the
transmitted visible. Atmospheric H20, CO2, and O3 selectively transmit or absorb
the outgoing infrared radiation. The outgoing microwave is primarily affected by
H20 and O2.
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Molecules Absorbing Solar Radiation
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Earth emitted spectra overlaid on Planck function envelopes

High resolution atmospheric absorption spectrum
and comparative blackbody curves.
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o ¥e Transfer
EOS Terra & Aqua MODIS
Multispectral Signatures
(Ocean Color, Snow/lce, Vegetation, Aerosols,
Clouds, Moisture, Fires, Volcanic Ash)
Detecting Climate Trends



