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Table 3 Standard deviations in linear and quadratic regression models for land
surface temperature from three NOAA-7 AVHRR thermal bande (0<53.7°)
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P i B g | -k | @ | ok | &8 | ok | a8 | ok | 4K | ok

® | ®|®O | ® | ® | ® | ®©
4—3 1.22 0.881 —_ 1.021 _ 0.701 0.560 0.423 _ —_
4—5 0.29 0,193 — 0.471 — 0.240 0.425 0.257 —_ -—

4—-5—3 —_ 0.138 0.280 0.194 0.268 0.205 0.268 0.172 0.441 0.360
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T4 M Landeat SA4T5hokER 8 DIRGE MUK B0bm 8 (28 F0 M K iR 5 W0 8% 8 FO 8 4
WENEBE(EEHIE 2128 4, BENY K1 B AADESL)

Table 4 Dependence of rms and maximum error of land surface temperature
on viewing angle emissivity error for landsat thermal bands (total data size

is 2128, including leaf, clay, snow, and sands mixture)

RERE AT, (K) BKRE AT, (K)
B & o8; -
(11.4°)] (26.1°)] (40.3°)] (53.7°)] (11.4°)| (26.1°)] (40.3°)] (53.7°)
0.00 0.28 | 0.29 | 0.32 | 0.37 1.42 1.48 1.61 1.95

+0.01 j=1,4,6 0.32 0.33 0.36 0.41 1.28 1.34 1.48 1.81

—0.01 j=1,4,6 | 0.32 | 0.33 | 0.35 | 0.40 | 1.56 | 1.62 | 1.76 | z2.09
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—0.01  j=4 1.09 | 1.10 | 111 | 1.16 | 2.67 | 2.79 | 3.04 | 2.59
+0.01 i=6 - | 0.77 |.0.78 { 0.80 | 0.87 | 2.34 | 2.46 | 2.71 | 3.25
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& & ‘
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®—1 ' o o '
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THE FEASIBILITY STUDY OF LAND SURFACE TEMPER-
- ATURE MEASUREMENTS FROM SPACE

Wan Zhengming

(Institute of Remote Sensing Application Chinese Academy of Sciences)

Jeff Dozier

(Center of Remote Semsing and Enmvironmenial Oprics. Universisy of California, Santa Barbara)

~Abstract

This feasibility study was conducted for extention of the multiple-wavelength method
used for satellite measurement of sea surface temperature from thermal infrared data to land
surface tempera tures through atmospheric radiative transfer simulations. The range of atmos-
pheric conditions and surface temperatures simulated is wide enough to cover variations in
clear atmospheric properties .and surface temperatures, both of which are:larger over land
than over sea. Surface elevation is also included in the simulation as the most important to-
pographic effect. Land covers characterized by measured or modeled spectral emissivities in-
clude snow, clay, sands, and tree leaf samples. The ‘statistical inverse model ¢an estimate the
surface temperature with a standard deviation less than 0.3 K and a’ maximum error less than
1K, for v1ew1ng angles up to 40° from nadir under cloud-free conditions, given satellite mea-
surements in three infrared channels. Bands from the NOAA- AVHRR (Advanced Very High
Resolution Radiometer) may be used, as can selected bands from one of two sensors under con-
sideration by EOSAT and NASA for a future remote sensing instruments, either the addition
of multispectral thermal infrared channels to Landsat or a sensor with a wide field-of-view
designed for measurements over land or sea (SeaWiF8$), '

Key words land surface temperature, satellite thermal infrared data, NOAA AVHRR,

.atmosphenc radiative transfer simulation



