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Project Description

Land Surface Characterization Using High
Spectral Resolution AIRS and Moderate Spatial

Resolution MODIS Observations from the EOS
Aqua Platform

R. Knuteson - PI

NASA Aqua Validation

Funded by NASA Terrestrial Ecosystems
T'hree year grant (one year remaining)

I'hemes:
(1) Improve the use of sounder data over land.
(2) Assess land surface changes 1n regions sensitive

to climate variations, e.g. semi-arid.
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Topics

* AIRS Temperature Validation

- ground truth sites (ARM SGP)
- MODIS inter-comparison

« AIRS IR Emissivity Validation
- ARM SGP Matchup project (joint).
- Selected granule files for case studies.
- Daily “clear” analysis.

- Collaboration with JCSDA activities.




Landsat TM Scene 28/35 Red, Purple: Cropland

N Lt. Green: Pasture, Grass, etc.

Scene date: 970927
Bands 7,4,2 Dark Green: Trees, shrubs, etc.
Blue: Water

Landsat TM scene provided by R. Cahalan, NASA-Goddard

Map by Alice Cialella 2/05/96

AIRS Temperature Validation: Ground Truth

ARM SGP Site

» Mid-Continental (Oklahoma)

 Provides surface and atmospheric
profiling measurement accuracy

* Long-term continuous
observations are ideal for
comprehensive satellite validation




AIRS Temperature Validation: Ground Truth
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AIRS Temperature Validation: Ground Truth
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Infrared Radiative Transfer Equation (lambertian surface)
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Radiance

Emissivity

AIRS Temperature Validation: Ground Truth
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AIRS Temperature Validation: Ground Truth
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AIRS Temperature Validation: Ground Truth
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Topics

AIRS Temperature Validation

- ground truth sites

- AIRS/MODIS inter-comparison
(Monthly Composite Level 3 Products)

AIRS IR Emissivity Validation

- ARM SGP Matchup project (joint).

- Selected granule files for case studies.
- Daily “clear” analysis.

- Collaboration with JCSDA activities.
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AIRS Temperature Validation: MODIS Comparison
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AIRS Temperature Validation: MODIS Comparison

MODIS Mean 1 Degree MYD11C3 LST (July 2003)
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AIRS Temperature Validation: MODIS Comparison
MODIS (v. 4)

MODIS (v4) Surface Skin Temperature (1 degree resolution)

AIRS (v. 4)
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AIRS Temperature Validation: MODIS Comparison

320 s

310 -

W
(=]
o

~

Degrees {K)
N N
w
o

xR
o

2003 AIRS/MODIS Comparison for North America

Latitude:70 to20 Longitude:-170 to-45

—#*— AIRS Mean

—#F— MODIS Mean

Comments

Degrees {K)

MONTH of 2003

North
American
Day-Time

Mean

Tsurface
Bias
within

+] K

except
during
Winter

15




AIRS Temperature Validation: MODIS Comparison
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Topics

AIRS Temperature Validation
- ground truth sites
- MODIS inter-comparison

AIRS IR Emissivity Validation

- ARM SGP Matchup project (with Tobin).
- Selected granule files for case studies.
- Daily “clear” analysis.

- Collaboration with JCSDA activities.
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AIRS IR Emissivity Validation: ARM SGP Matchup
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AIRS IR Emissivity Validation: ARM SGP Matchup
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AIRS IR Emissivity Validation: ARM SGP Matchup
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Topics

* AIRS Temperature Validation
- ground truth sites
- MODIS inter-comparison

« AIRS IR Emissivity Validation
- ARM SGP Matchup project (joint).

- Selected granule files for case studies.

- Daily “clear” analysis.
- Collaboration with JCSDA activities.
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AIRS IR Emissivity Validation: Case Studies

AIRS Raw Relative Emissivity (9 um): 16 Nov 2002 00:00-00:06 UTC
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AIRS IR Emissivity Validation:
Daily “Clear” File Analysis

* AIRS Temperature Validation
- ground truth sites
- MODIS inter-comparison

« AIRS IR Emissivity Validation
- ARM SGP Matchup project (joint).

- Selected granule files for case studies.

- Daily “clear” analysis.
- Collaboration with JCSDA activities.
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AIRS IR Emissivity Validation: Clear Match
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AIRS IR Emissivity Validation:

In Collaboration with the JCSDA (LeMarshal)

Polar (|latitude| > 75 degrees)
- Arctic, Antarctic

Snow covered land (|lat| > 45 degrees)
- Sibera, Alaska, Canada, Scandanavia

Deserts
- Saraha, China, Australia

Semi-Arid Regions
- Sahel, Western U.S..
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Progress Summary

Continental ARM SGP site 1s being used for
Temperature and IR Emissivity validation.

Global AIRS L3 are compared with MODIS
L3 products for monthly composites.

Case Studies are being used to assess L2
products on a granule basis (Working Group).

AIRS “clear” daily data stream will be used
to create a global single field of view
emissivity database for use by the AIRS ST
and JCSDA.
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