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Global Heat Flows

107\ Reflected Solar Incoming 235 Outgoing
Radiation 342 Solar Lo ngwave
107 W m™> Radiation Radiation
\ , 342 W m2 f 235 W m™
Reflected by
Clouds and 40
Atmosphere _
77 Emitted by * 165 Atmospheric
Atmosphere Wind ow
\ Absorbed by Emg[‘mf‘f‘:se
67 Atmosphere

Latent
78 Heat

/

az24
Back

Radiation

Surfac:e
30
1

- Thermals R 124
Absorbed by Surface Evapo- Surface =
transpiration Radlatlon Absorbed by
Surface

Arel s Frmmlm e FaT



Wme micron”

wm® micron”

El:”:l | L] L] T T l L] T T T l L] T T T l L] T T T l L] L] T T l | | T | i 3':'
500 —5iT0A) 73 25 L
— 5{5RF) . [
400 4 _ 20
T '
1 e
4 2
300 4 E 15 L
Top-of -atmosphere 1 &
200 1% wi
Surface .

100 . s |k
I:I 2 2 3 I 2 I 2 . - ] I:I
0.0 0.50 1.0 1.5 2.0 2.5 30 0.

‘Wavelength (microns)
Net Shortwave

Met Shortwave
400 ¢ ' — Ty 20 r
s50 b k :
3 o, Clear Sndl 020 B
300 _ Cloudy Sn{T 020 3 15
250 B 4 = i
] i § L
200 3 E 1o |
; 1 & :

150 | 1 = 5

100 | 3 s |
so0 | e E i
|:| L L1 L_a 8 3 1 L& 8 1 115 8 115 5 M I | I |:| i
0.0 0.50 1.0 1.5 2.0 2.5 3.0 0.0

Downward Shontwave

Longwave Emission

Warve length (microns)

‘Wavelenath (microns?

Differences

Greenhouse Effect

20 30 40 50

Wawvelength (microns)

Kiehl and Trenberth 1997



Net Radiation
Heat Transport

N
(-

a0°s
68¢

x
1 |
b
B
i



» What is Radiation? (Review ' S—
% What is the Greenhouse Effect? (Review)




Observational Dataset

* AIRS (Atmospheric Infrared Sounder)

Lifetime: May 2002 — Present
Spectral coverage: 650-2665 cm-!
Spectral resolution (FWHM):  v/1200 cm!

Field of view: 13.5 km

(~9 times of the FOVs per AMSU-A FOV)

SNR: 600-4000

Calibration bias: 0.07-0.5 K in BT

Orbit: Sun-synchronous, 1:30 PM sampling

Swath Width: 1650 km, twice daily swath
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Global surface warming (°C)
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Offsetti The seemingly good agreement (-1.1 W m-2
Setling errors difference) of the total-sky OLR broadband flux may
be fortuitous and arise due to a cancellation
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Observational Dataset

* IRIS (Infrared Interferometer Spectrometer)
Lifetime: Apr 70 —Jan 71
Spectral coverage: 400-1600 cm!
(in this study, 400-1400 cm™!)
Spectral resolution (FWHM): 2.8 cm’!
Field of view: 95km in diameter
(~6.25 times of the FOV of ERBE, 15% of an AM2 grid box)
SNR: 20~100
Calibration bias: 0.25-0.75K in BT
Orbit: Sun-synchronous, 10:30AM/PM sampling
700,000 good spectra over 10 months



Observational Dataset

* AIRS (Atmospheric Infrared Sounder)

Lifetime: May 2002 — Present
Spectral coverage: 650-2665 cm-!
Spectral resolution (FWHM):  v/1200 cm!

Field of view: 13.5 km

(~9 times of the FOVs per AMSU-A FOV)

SNR: 600-4000

Calibration bias: 0.07-0.5 K in BT

Orbit: Sun-synchronous, 1:30 PM sampling

Swath Width: 1650 km, twice daily swath
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Conclusions

Radiation plays a fundamental role as the
source of energy

Spectral radiance provides detailed picture of
energy exchange

Radiation as diagnostic of climate change
(potential)
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