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AIRS IR Specification

Infrared Spectral Coverage:

3.74 pm - 4.61 pm [2674 — 2170 cm™]
6.20 pm - 8.22 uym [1613 — 1217 cm™]
8.80 pm —15.4 um [1136 — 649 cm™"]

Spectral Resolution: A/AA=1200

Spatial Coverage:

+49.5° around nadir

1.1° (~13.5 km dia) IFOV (Instantaneous Field of View)
Sensitivity (NEDT):

0.14 Kat 4.2 um

0.20 K from 3.7 to 13.6 um

0.35 Kfrom 13.6 to 15.4 um

Power / Mass: 256 W / 166 kg

Lifetime: 5 years




AIRS Spalial Coverage (1)

TYPICAL ONE-DAY SCAN PATTERN AIRS/AMSU IFOV

60 ~—1.1° x 0.6° AIRS
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Direction
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LONGITUDE (Deg)
http://www-airs.jpl.nasa.gov/
AIRS SCAN GEOMETRY

= Altitude: 705 km
* Scan Period: 2.667 s
Direction * Ground Footprints: 90/Scan

of Flight Swath: 1650 km
IFOV: 1.1° ~ 13.5 km



AIRS Spatial Coverage (3)

6-Sept-2002, Brightness Temperature [K] at 1000 cm’!
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Brightness Temperature [K]

AIRS Specitral Coverage

IR sounder: 2378 channels
spectral ranges: 3.7 - 4.61 um, 6.2 - 8.22um, 8.8 - 15.4 um;

Wavelength [#m]
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IAS| Scan Characteristics

IASI
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EVOF consists of 2x2 matrix of IFOV

30 EFOV per scan line

IFOV size at nadir: 12 km

IFOV at edge across/along track: 39/20 km

Swath: +48.333 deg
Swath width: £ 1100 km
50 : ' : : : : : Mean Altitude approx 817 km
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Erightness Temperatures 1]

IAS| Spectral Characteristics

LIS STANDARD ATMOSPHERE
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500 1000 1500 2000 2500 3000
Wavenumber [cm]
Band | Wavenumbers cm- Wavelength (um)
1 645.0 - 1210.0 8.26 - 15.5
2 1210.0 - 2000.0 5.0 -8.26

3 2000.0 - 2760.0 3.62-5.0




Various Infrared spectral
resolutions

Standard Atmosphere:
0.2 e (TASI & NAST-I-like)
0.6 e’ (AIRS & CriIS-like)
1.2 cm ! (CrIS-like)
4.8 cm’!
19.2 cm! (current sounder-like)
38.4 cm! (imager-like)

Jun L1, Mat Gunshor and Tim Schmit
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GOES water vapor mixing ratio weighting functions

100 @ 100
GOES Advanced Sounder
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Moisture Weighting Functions

High spectral resolution advanced sounder will have more
and sharper weighting functions compared to current GOES
sounder. Retrievals will have better vertical resolution.

UW/CIMSS



Ultraspectral Infrared Measurement
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Hyperspectral Infrared Measurement Characteristics
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Hyperspectral Infrared Measurement Characteristics

Geo Satellite & Radiosonde Water Vapor Information
Single FOV or Single Profile

-t
a

Filter Radiometer ==
Hyperspectral

Radiosonde s
E |
al
2 -
1

Measurement Vertical Resolution Information Content

-
[t ]
T

-
L]

Water Vapor
Sounding

Mumber of Independent Pieces of Water Vaopor

Tropics
Mid-Lat-Summer
Mid- Lat—Winter
Arctic-Summer
Arctic=Wintar




Various Infrared Spectral
Absorption Features



Mid-Latitude Summer Atmosphere - Sensitivity to Gases
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Mid-Latitude Summer Atmosphere Sensﬁmty to CO2 Gas
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Mid-Latitude Summer Atmosphere Sensmwty to Water Vapor

I I I I I I
300 - Th- Spectrum with all Gases |
250 .
QZDU | | | | | | | | | |
600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600
@
5 I I I I I I I I I I
o Th-Spectrum without WV
- 300 B |
Q
O
% 250
|_
7
g 200 | | | | | | | | | |
= 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600
'gj 80 | | | | I I I I I I
M .l Difference Tb (all Gases - WV) _
40+ -
20+ I T
0+ Yo sk |
_ D | | | | | | | | | |
600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600

Wavenumber (cm'1)



Mid-Latitude Summer Atmosphere - Sensitivity to Ozone

I T T
200 Tbh-Spectrum with all Gases

| | | | | | | | | |
600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600

I I I
Th-Spectrum without Ozone

M

o

=
I

M

o
oo
=
o

| | | | | | | | | |
800 1000 1200 1400 1600 1800 2000 2200 2400 2600

I
=

Brightness Temperature

L
=
I

Difference Tb (all Gases - Ozone)

-4 g
o O =]
I I I

-
=)

| | | | | | | | | |
800 1000 1200 1400 1600 1800 2000 2200 2400 2600
Wavenumber (cm'1)

2y
o
o



M
o
=

Brightness Temperature

iy

Mid-Latitude Summer Atmosphere Sensmwty to CO Gas
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Mid-Latitude Summer Atmosphere Sensﬁmty to CH4 Gas
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Mid-Latitude Winter Atmosphere Sensmwty to Gases
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Mid-Latitude Winter Atmosphere Sensmwty to CO2 Gas
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Mid-Latitude Wlnter Atmosphere Sensnwlty to Water Vapor
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Mid-Latitude Wmter Atmosphere Sensnmty to Ozone
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Mid-Latitude Winter Atmosphere Sensmwty to CH4 Gas
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Tropical Atmosphere - Sensitivity to Gases
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Troplcal Atmosphere Sensmwty to CO2 Gas
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Trop|cal Atmosphere Sensnwlty to Water Vapor
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Tropical Atmosphere - Sensitivity to Ozone
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Trop|cal Atmosphere Sensnmty to CO Gas
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Troplcal Atmosphere Sensmwty to CH4 Gas
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Sub-Arctic Summer Atmosphere - Sensitivity to Gases
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Sub-Arctic Summer Atmosphere Sensnmty to CO2 Gas
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Sub-Arctic Summer Atmosphere - Sensitivity to Water Vapor
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Sub-Arctic Summer Atmosphere - Sensitivity to Ozone
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Sub-Arctic Summer Atmosphere - Sensitivity to CO Gas
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Sub-Arctic Summer Atmosphere Sensnmty to CH4 Gas
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Sub-Arctic Winter Atmosphere - Sensitivity to Gases
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Sub-Arctic Winter Atmosphere Sensnwlty to CO2 Gas
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Sub-Arctic Winter Atmosphere Sensnmty to Water Vapor
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Sub-Arctic Winter Atmosphere - Sensitivity to Ozone
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Sub-Arctic Winter Atmosphere - Sensitivity to CO Gas
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Sub-Arctic Winter Atmosphere Sensnwlty to CH4 Gas
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Temperature weighting function, O 2187cm
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Summary (1/2)

‘*Hyperspectral Sounder provides much improved
atmospheric information content: Water Vapor (Temp.)

Geo Satellite & Radiosonde Water Vapor Information
Single FOV or Single Profile

GOES
12 - GAS E—

10 -

Mumber of Independe nt Pieces of Water Vaopor

3
&
=

Mid-Lat-Summer
Mid-Lat-Winter
Arctic-Summer

Arctic—-Winter



Summary (2/2)

‘*Hyperspectral Sounder provides information to
detect:
»Trace Gases (i.e. O;; CO; CH,; SO,; N,O...)
»Cloud property (phase, size, optical thickness,
concentration ...... )
»Surface Property/type
»Highly accurate radiances for climate study
»Validate IR broad band satellite measurments
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