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Fig.1 S hematic diagram of obser vation sample belts
with infrared thermometers Position of
automatic weather stations
1 4
Table 1 Description of four observation sample belts
4
m
1 454 2028 6 15 15 0.0 0.2 0.
0.5 4
2 492 241 6 15 6 0.0 0.1 0.
15
0.3
3 508 255 6 15 6 15
4 506 254 6 15
15
2
Table 2 Mean differences and r oot mean square error of temperature obser ved with
infrared thermometers and standar d blackbody sour ce
27
1 0.29 0.22 0.25 0.28 0.23 0.15 0.14 0.23
2 0.20 0.28 0.39 0.28 0.17 0.21 0.46 0.33
3 0.33 0.28 0.74 0.27 0.16 0.19 0.37 0.36
4 0.43 0.27 0.54 0.27 0.21 0.14 0.32 0.23
0.31 0.26 0.47 0.27 0.19 0.17 0.32 0.28
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Fig.2 Comparison of temperature between measured with standard infrared thermometer and caibr ated

with standar d blackbody sour ce at 3th sample belt on June 7 2004 under clear day
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Fig.3 Comparison of temper atur e between measured with infrared ther mometer and calibrated with

standard blackbody source at 3th sample belt on June 7 2004 under clear day
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Table3 Comparison of downwar d a mospheric irradiance
obtaned with three methods under clear day on July 6 2004
A B ¢
8 38 356.5 377.6 229.5 5.9 35.6
9 10 361.2 380.2 222.3 5.2 38.4
10 10 378.2 392.9 226.7 3.8 40.1
10 46 383.5 387.2 228.1 0.9 40.5
11 20 387.3 392.8 238.1 1.4 38.5
1540 394.1 398.5 244.8 1.13 7.9 3.3
16 21 392.7 403.8 235.7 2.8 39.9 '
16 56 390.8 404.5 238.7 3.53 8.9 4
3.1 38.1
A wim? B W /m?
C 370 W/ m?
6
3 3
3.1 37°
38.1 0.98
37° 0.974 0.985
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A STUDY OF THE D FFERENCE BETW EEN TRUE SURFACE
TEM PERATURE AND RAD OM ETR C SURFACE TEM PERATURE

12 .2 2 - 2
HUANG Mao-fen  LIU Shao-min~ LIU Su-hong ZHU Q-jiang
1. School of Marine Engineering Dalian Fisheries University Dalian 116023 China 2. Research Center for Rmote
Sensing and G'S School of Geography Beijing Normal University Stat e Key Laboratory of Remote Sensing Science

Beijing Key Laboratory for Remote Snsing of Environment and D gtal Cties Beijing 100875 China

Abstract The measurements of air temperature and air humidity were utilized to analyze the diurnal variation
of atmospheric emissivity over heterogeneous surfaces and to calculate downward atmospheric longwave irradance
from June 5th to July 6th 2004 in Xaotangshan area Beijing. Mbreover sky radiometric temperature at 37 and
land surface radiometric temperature with thermal infrared thermometers were employed to study the differences be-
tween surface radiometric temperature over heterogeneous surfaces without being calibrated and calibrated with
standard blackbody source and the differences between surface« true temperature which were calculated with the
downward longwave irradiance and surface emissivity and surface radometric temperature which were calibrated
by standard blackbody source. The results may be served as scientific reference to invert land surface temperature
with remot e sensing and to study land surface energy balance.

The results indicated 1 the differences of surface radiometric temperature between without being calibrated
and being calibrated by standard blackbody sources ranged from 0.1 to 1 2 the durnal variation range of at-
mospheric emissivity ranged from 0.75t00.85 3 the dfferences of downward atmospheric longwave irradiance
bet ween being calcuated by air temperature and air humidity and being measured by pyranometer were smadl with
the average mean error being 3.1 while those of downward atmos pheric longwave irradiance between being cal-
culated by sky radiometric temperature at 370 with thermal infrared thermometer and being measured by pyranome-
ter were larger with the average mean error being 38.1 4 the differences between surface true temperature
and surface radiometric temperature calibrated with standard blackbody ranged from 0.2 to1.5  over various
surfaces under variable sky conditions and the higher surface radiometric temperature was the larger the differ-
ences were. Therefore the differences had the diurnal variation rule.

Key words Thermal infrared thermometers Atmospheric emissivity Downward atmosphere longwave irradi-

ance Surface radiometric temperature Surface true temperature.





