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i ] 1 2 3 0 1 2 k!
ag 1.877 0.485 0.171 -0.125 -3.248 -2.427 -9.875 4.101
a, —3290 | 2642 -1.321 0.848 14.810 11.431 43.702 | -18.214
ap 15.528 3,393 3.289 -1900 | -22.147 | -17476 | -63.972 26.780
dn -9.340 | -3.697 -21.4%4 1.357 10,905 8.834 3Lost | -13.062
by 3.581 -1.264 -0.469 0.395 |-112.240 | 24.088 25064 | -12.724
30 L -21.782 6.851 3.930 =2719 | 502390 | -108.560 | —111.200 56.539
b 53.23% | -15916 | -9.311 5.98]1 | -740.880 | 159.990 | 163.660 | -B3.232
by —40.909 11.742 6.835 —4.177 | 3601770 | -78.268 | —-79.858 | 40.656
Cy 4.755 3.550 —5.397 2.001 -9.842 | -85.064 85258 | -32.145
[ —25.442 | -24.456 34470 | -12.666 45.551 | 380.430 | -382.050 | 144.230
7 47.134 56.577 | -73.791 26.643 | —69.382 | -562.400 | 566.920 | —214.510
Cn -29.823 | —41.679 51.610 | -18.375 34.850 | 275.680 | -279.020 | 105.860
an 2.332 0.234 0.319 —0.450 —T817 | -4472] -17.4%8 9.757
an -11.922 | -1.003 ~5.407 2.875 35.129 21.258 TLUT | -43.267
ag 21.075 2.834 11.289 -5976 | —52.095| —-32.501 |—112.760 63.620
ap -12.724 -2.484 | -7.589 4.024 25.526 16.404 54725 | -31.05%
by 4.668 -2.025 -0.190 0.295 |-136.580 | 79.338 | -14.323 -0.490
by -29.656 13.552 0.848 -1.796 | 611.620 | -354.830 64.015 2.138
il i 71.261 | -34.889 0.339 3.440 (-902.020| 322.200 | -93.689| -3.237
by -34.073 27.135 -1.075 | -2.268 | 440910 | -254.950 | 45.601 1.584
Cp 4.454 2.911 ~5.294 2.053 =9.131 | -83.941 | 101.410 | -43.648
LA ~23.770 | -21.333 34.450 | —13.084 42327 | 375320 | -454.180 | 195.560
op 44,105 30.589 | —-7T4.276 27,530 | —64.508 ;{ —555.050 | 673,710 | —250.490
‘n -28.018 | -37.539 51.876 | —-18.855 32403 | 272.270 | -331.620 | 143.250
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i By ®, 8, A Armin Anu 3 Sonm Froan
nm ) (%) (°} d 10°? 107 107 o % %

0 | 099998 1.566 -0.876 | -3.282 0.564 -0.002 1.808

Q 30 | 099998 1.483 0.918 | -2.991 0.521 0.002 1.705

60 | 099998 1.170 1040 | -2.296 0.304 0.002 0927

0 0 30 | 0.9999% 1.485 -0.179 | -3.073 0.503 0.000 1.605

60 | 0.99998 1.157 1672 | -2.278 0.316 0.003 0.935

180 30 | 099998 1.482 0155 | -3.073 0.473 0.000 1.475

s &0 | 099938 1.168 -0.394 | -2.370 0.295 -0.002 0.814

o | 099998 1.227 -0.080 | -2.488 0.367 0.000 1.110

0 30 | 099998 1.163 -0.331 | -2348 0.302 -0.001 0.930

60 | 099998 | 0.913 —0.858 | ~1.784 0.140 -0.001 0.373

50 a0 0| 0.99998 1.157 -0.829 | ~2.306 0317 -0.002 0.936

60 | 099998 | 0.939 -0.143 | -1.832 0.194 0.000 0.524

180 30 | 0.99998 1.168 100t | 2333 0.294 0.002 0.804

50 | 0999938 | 0.911 -0.572 | -1.758 0.163 -0.001 0.406

0 1.00000 | 0.790 0.285 | -2.410 0.473 0.000 1,845

)] 30 | 1.00000 | 0.738 -0.110 | -2115 | 0379 0.000 1.362

s | 1.00000 | 0.565 —-0.608 | -1.500 0.175 -0.001 0.535

10 % 30 | 100000 | 0.734 -0.891 | -2.070 0.400 -0.001 1.489

60 | 1.00000 | 0.561 001 | -1.535 0.217 0.000 0.696

30 | 100000 | 0.741 0048 | -2.143 0.410 0.000 1.630

665 180 60 | 1.00000 [ 0.563 0.393 | -1.489 0.235 0.000 0.814

o | 100000 | 0.608 -0459 | ~1.726 0.265 -0.001 0.895

0 3 [ 1.00000 | 0571 0054 | -1476 0177 0.000 0.544

60 | 1.00000 | 0.450 0.495 | -1.1 0.069 0.001 0.165

60 % 0 1.00000 | 0.570 -1.177 | -1.502 0222 -0.003 0.733

60 1.00000 | 0437 0.137 | -1123 0.118 0.000 0.348

30 100000 | 0.570 -0.265 | -1.633 0.235 -0.001 0.810

180 60 | 100000 | 0.435 -0.024 | -1.174 0.136 0.000 0.410
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4 ty @, 2, . A Amia A & 8 F
nm ) ™ ) 10? Hosd 197 % % o
0 | 099998 1.576 -2.614 | -3.486 0.606 -0.006 1839
0 30 | 099998 | 1512 -1466 | -3.297 0.567 -0.002 1.71¢
60 | 0.99998 1.224 0977 | -2.491 0.331 0.002 0.962
30 % 30 | 0.99998 1.50% 0027 | -32.302 0.543 0.000 1.637
60 | 0.99908 1.210 -1.705 | -2.489 0.342 -0.004 0.963
180 30 | 099908 1.513 -1210 | -3.374 0.507 —0.00? 1.459
45 60 | 099993 1.220 0292 | -2.527 0.316 0.001 0.366
0 | 099998 1.268 1791 | -2.683 0.395 -0.004 1.122
0 30 | 0.99993 1.216 -0.542 | -2.446 0.328 -0.00] 0.971
60 | 099998 | 1.048 1335 | -2.465 0.164 0.002 0.482
0 % 30| 099993 1.204 -0.280 [ -2.561 0.342 -0.001 0.949
60 | 099998 | 1.004 -1.043 | -1.880 0.211 -0.002 0.535
150 30 | ogoves | 1219 -1815 | -2.556 0.514 -0.004 0.853
60 | 099998 | 0985 2310 | -1.853 0.178 -0.004 0.465
0 1.00000 | 0519 -0.241 | -1.546 0.461 0.000 1.806
0 30 | 100000 | 0.509 0483 | -1.640 0375 -0.001 1.365
60 100000 | 0.426 -0.256 | -1.134 0.170 -0.001 0.687
30 9 30 1.00000 | 0.503 ~-0.185 | -1.501 0.392 0.000 1.478
60 1.00000 | 0.424 0417 | -1.167 0.207 -0.001 0.743
180 30 1.00000 | 0.504 -0.608 | -1.685 0.394 -0.002 1.582
60 | 1.00000 | 0.431 -0.332 | -1.409 0.222 -0.001 0.843
663 0 | 1.00000 | 0.448 ~0.276 | —1.264 0,253 0.001 0.928
] 30 | 1.00000 | 0433 -0.060 | -1.204 0.170 0.000 0.694
60 | 1.00000 | 0.405 0.972 0.866 0.081 0.001 0.382
60 30 | 100000 | 0.441 0315 | -1.279 0.216 0.001 0.760
50 60 1.00000 | 0.361 -0.003 | -0.951 0.118 0.000 0.524
0 | 1.00000 | 0.430 -0.003 | -1.512 0.218 0.000 0.833
180 60 | 1.00000 [ 0.353 0057 | -0.895 0.124 0.000 0.457
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EiaE%. DEM RN P LS 5 3EH TR 2%t 647
F4 MA (7 XHTRSHMRESF

1] 6 | o |0 A Ao Ao 3 . o

m L™ | ™ | @ ’ 10 10 100 % % %
0 0.99908 0.357 ~6.397 -0.009 0.793 -0.192 1.747

o [ 30 | 09999 | 0370 | 8976 | 0009 | 0783 | —0.244 1440

60 | 09999 | 0428 3816 | 0009 | 0749 | 0t6d | -1243

)0 [ 30 [099%s | o370 | -ai6] 000 | o7 | -ouss 1412

60 | 09999 | 0432 6419 | —0.010 | 0770 | 0300 | -i203

1so |30 | 09959 | 0373 | 721 | 0009 | 0730 | —0246 | 131l

s 60 | 099998 | 0.408 6041 | 0009 | 0698 | 0258 | -1zl
0 | 099998 | 0387 8107 | 0009 | 0740 | —0334 | -1.i6z

0 1 | 099908 | o42e 4436 | 0009 | 0734 | o0as2 | -1.0%

60 | 099997 | 0688 | -13.300 | 0012 | 0877 | —0.306 | -L185

o0 [ [ 30| 099 | o3m 9780 | —0.009 | 0658 | 0385 | -1260

60 | 099998 | 0453 | -0.J80 | -0.010 | 0728 | -0005 | 107

50 |_20_| 09%9% | .39 B.536 | 0009 | 0674 | 0297 | -l0z2

60 | 099958 | 0436 | -0.029 | —0010 | 0.630 | o001 | 0939

0 | 059999 | 1734 | 7441 0033 | 2992 | 2513 | 3%

0 [ 30 | 099998 | 2421 | -11320 | 0047 | 4201 | —3.597 | -5.527

60 | 0.99999 | 2803 | —30.780 | 0050 | 5097 | -4609 | —6.310
0 [, |30 099959 | 335t | 12540 | 004 | 4264 | 37m1 | smi

60 | 099995 | 2648 | 25480 | 0047 | S041 | 4573 | 6066

ko |30 | 099955 [ 2330 | -8266| -0.043 | 3947 | -2048 | -5008

o5 60 | 099995 | 2848 | -22.600 | -0050 | 5299 | -3984 | 6934
0 | 099998 | 2323 | 21880 | -0.043 | 4378 | -2608 | -5.046

0 0| 099999 | 3018 | 52600 | —0.055 | 5820 | -4968 | -10.790

60 | 099998 | 3.179 | -117500| -0.04% | 4735 | —3008 | -8.007

60 [T 30 [099%s | 2945 | 24380] 0032 | 5522 | -4963 | -6803

o0 | 099974 | 3693 | -79940 | -0067 | 7032 | —5.055 | -10.680
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Parameterization of Radiance From the Earth Surface
and the Atmosphere in Earth Observation

LuDaren and Duan Minzheng
(Lab. fr Middie Anmosphere and Global Environmental Observation, Institute o f Atmospheric Physics,
Chinese Academy v/Sciences, Beijing 100029}

Abstract Quantitative remote sensing of the earth surface and the atmosphere is one of the key
means for current and future carth science and application research. To separate the respective contri-
butions to satellite observed radiance by the carth surface and the atmosphere is the key step for quanti-
tative retrieval of earth and atmosphere parameters. To solve this problem., it is feasible to sstablish the
parameterized expression based on radiative transfer cornputation. This kind of parameterized expres.
sion can be easily applied to the remote sensing retrieval. In this paper we established such expression in
visible and near infrared wave band for certain atmospheric conditions. The physical interpretation and
the fitting accuracy are discussed. Finally, the strategy for application and further works are summa-
rized.

Key words radiative transfer  atmospheric correction  atmospheric aerosols  optical remote
sensing radiative parameterization retrieva] of satellite remote sensing




