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The Geoscience laser Altimeter System (GI-A,S) is scheduled to be launched in 200L
for a three to five year mission to measure the height structure of land surfaces, ice
sheets and atmospheric cloud and aerosols. Extensive modeling of performance, and
development of data algorithms, is in progress. As part of the space lidar effort, the
Atmospheric Lidar Receiver (ALR) is in construction as an addition to the Shuttle laser
Altimeter (SIA) and lnfrared Spectral Imaging Radiometer (ISIR) space shuttle
hitchhiker experiment. SI-A. and ISIR were flown on STS-85 in August 1997 as a
combined laser radar, passive imager experiment. ALR will use the SLA transmitter to
provide data in order to test processing algorithms for GL^A.S. The combined
ISIWSI-A/ALR is expected to be flown in 1999 as a further pathfinder experiment for
future long-term cloud missions.
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Geoscience LaserAltimeter System
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Fig. 1 Specifications of the Geoscience I-aser Altimeter System

GLAS Cloud and Aerosol Measurement Requirements

Measurement

Spatial Reouirement

Small Scale Large Scale

Cross Section

Ranqe (m-sr)-1
Accuracy

Requirement

Dense Clouds 0.2 km 104 -  1o-2 10%

Cirrus >2 km <20 km 1os -  10{ s%

Thin Cirrus >10 km <50 km 1o-7 -  10{ 10%

PBL Aerosol >2 km <100 km 1o-7 -  10{ 10%

Upper Trop.
Elevated Aerosol

>10 km <100 km t o-7 j  106 10%

Fig. 2 Table of the science measurement requirements from the GLAS project
requirements document.

Laser Pulse Energy
Laser PRF
Telescope Diameter
Receiver FOV
Optical Bandwidth
Detector Quantum Efficiency
Detection Scheme
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Sim u lo t io n
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Fig. 3 A simulation of the expected signal performance for the GI-AS satellite mission.
The simulition is based on high altitude ER-2 aircraft data from the tropical west
Pacific.

Fig. 4 A summary chart for the objectives, parameters and technology of the Infra
Spectral Imaging Radiometer experiment that was flown on the STS-85 shuttle mission
in August, 1997.
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Fig. 5 Example of data from the ISIR shuttle hitch hiker experiment.

PROPOSED SLA/ALR/I  SI  R SHUTTLE PAYLOAD

I  NFRARED SPECTRAL
I MAGI NG RADIOMETER

( rsrR- 02)

HH AVIONICS

ATMOSPHERIC LIDAR
RECE| VER (r  Sr R- O2)

SHUTTLE LASER
ALT| METER (SLA- 03)

.  SUPPORTS MTPE, EOS LASER ALTIMETER,
AND VEGETATION CANOPY LIDAR FLIGHT MISSIONS

. COMBI NES SPECTRAL I  NFRARED I  MAGI NG AND LASER
ATMOSPHERIC PROFILING FROM SPACE FOR THE
FI RST TI ME

. CONTRI BUTES TO GLOBAT SCI ENCE FOR CLOUD
AND AEROSOL CLI MATE I  MPACTS

o PROVIDES IMPROVED LAND COVER CHARACTERIZATION
USI NG ADVANCED SURFACE LASER ALTI METRY

Fig. 6 The Shuttle l-aser Altimeter flew along with ISIR on the STS-85 mission.
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