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Table 1 Surface downward diffuse radiance I* and upward diffuse radiance 7' at the top of the atmosphere
in different directions in five spectral intervals calculated by the discrete ordinate method and
LOWTRAN 7 code ,respectively,and their relative deviations (%)

(U. S. standard atmosphere,surface albedo=0. 2,14,=0. 9,9¢=0°)

B (em™1) 2000-2020 2480-2500 8800-8820
SEEHEX TR23+BSA
Mo 0.9
80y It (r,8) (W /M2 st)
LOW?  DISORT (%) LOW7 DISORT - (%) LOW?  DISORT (%)
180 0.0462  0.04944  —6.5  0.00319  0.00306 4.2 0.01312 0.01387  —5.4
165 0.0479  0.05111  —6.3  0.00834  0.00811 2.8 0.0484  0.04975 —2.4
150 0.0508 0.05414  —6.1  0.01351 0.01317 2.6 0.0795  0.08120 —2.1
135 0.0529  0.05675  ~6.7  0.00630 0.00616 2.3 0.0271  0.02866  —5.6
120 0.0584  0.06296  —7.3  0.00436 0.00430 1.4 0.00961 0.01078 —10.8
105 0.0680  0.07358  —7.6  0.00561 0.00575 2.4 0.00471 0.00570 —17.5
90. 1 0.0789  0.08466 —6.8  0.01703 0.01755  =—3.0  0.00740  0.00393 88. 3
10,8 (W/M3. s1)
LOW?7  DISORT (%) LOW7  DISORT (%) LOW? DISORT (%)
0 0.0587 0.07115 —17.5  0.0228  0.02344  —2.7  0.00987 0.01156 —14.6
15 0.0583  0.07084 —17.6  0.0227 0.02335 —3.0  0.00967 0.01133 —14.7
30 0.0569  0.06984 —18.5  0.0224 0.02303 —2.6  0.00906 0.01066 —15.0
45 0.0542  0.06791 —20.1  0.0217 0.02236 —3.1  0.00796 0.00948 —16.4
60 0.0492  0.06405 —23.2  0.02007 0.02095 —~4.2  0.00634 0.00772 —17.9
75 0.0371  0.05512 —32.7 0.01460 0.01721 —15.2  0.00510 0.00601 —15.1
HE¥ (cm~1) 29400-29420 18180-18200
SERERR TR23+BSA TR23+BSA TR23+BSA TR5+ VSA
#o 0.9 0.9 0.5 0.9
8e I (2,8 (W/M2. s1)
LOW7 DISORT (%) LOW?7 DISORT (%) LOW? DISORT (%) LOW?7 DISORT (%)
180  0.0353 0.0370 —4.6 0.1032 0.1069 —3.5 0.0263 0.0238 10.5 0.202 0.2271 —11.0
165  0.0718 0.0759 —5.4 0.3210 0.3331 —3.6 0.0369 0.037¢ —2.6 0.525 0.588% —10.9
150 0.1046 0.1102 —5.1 0.528 0.5457 —3.3 0.0723 0.0815 —11.3 0.800 0.8765 —8.7
135  0.0527 0.0591 —10.8 0.213 0.2302 —7.4 0.233 0.2619 —11.1 0.327 0.4076 —19.7
120 0.0358 0.0417 —14.1 0.1114 0.1247 —10.6 0.674 0.7322 ~7.9 0.1770 0.2320 —23.7
105 0.0295 0.0351 —16.0 0.0966 0.1137 —15.0 0.409 0.5163 —20.7 0.1325 0.1710 —22.5
90.1  0.0240 0.0246 —2.4 0.0947 0.1094 —13.4 0.1259 0.2481 —49.3 0.0981 0.1134 —13.5
FANGN:)) (W/M2, sr)
LOW7 DISORT (%) LOW7 DISORT (%) LOW?7 DISORT (%) LOW? DISORT (%)
0 0.0251 0.0265 —5.3 0.0658 0.0670 —1.8 0.0362 0.0375 —3.5 0.0654 0,0649 0.7
15 0.0243 0.0256 —5.1 0.0651 0.0662 —1.7 0.0363 0.0379 —4.2 0.0653 0.0656 —0.5
30 0.0239 0.0254 —5.9 0.0647 0.0660 —2.0 0.0379 0.0405 —6.4 0.0663 0.0681 —2.6
45 0.0243 0.0261 —6.9 0.0651 0.0671 —3.0 0.0423 0.0476 —11.1 0.0693 0.0738 —6.1
60 0.0261 0.0283 —7.8 0.0673 0.0711 —5.3 0.0540 0.0661 —18.3 0.0750 0.0842 —10.8
75 0.0291 0.0313 —7.0 0.0733 0.0813 —6.8 0.0902 0.1170 —22.9 0.0787 0.0935 —15.8
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Table 2 Comparison of transmittance calculated with the empirical double-exponent formula of LOWTRAN
7 and with the exponential sum fit for spectral interval 2000-2020cm !

2 Tr Tre B Tr Tre 2 Tr Tre

1 1. 0000 1. 0000 12 0. 9985 0.9998 23 0. 9818 0.9955
2 1. 0G00 1. 06000 13 0. 9983 0. 9997 24 0. 9684 0. 9898
3 1. 00G0 1. 0000 14 0. 9981 0. 9997 25 0. 9469 0.9754
4 0.9999 1. 0000 15 0. 9978 0. 9997 26 0. 9169 0. 9465
5 0. 9998 1. 0000 16 0. 9975 0. 9996 27 0. 8747 0. 8947
6 0. 9697 1. 0000 17 0.9971 0. 9995 28 0. 8168 0. 8190
7 0.9993 0.999%9 18 0. 9966 0. 9994 29 0. 7395 0.7326
8 0.9992 0.9999 19 0. 9959 0.9992 30 0.6422 0. 6439
9 0. 9990 0. 9999 20 0.9946 0. 9988 31 0.5306 0.5373
10 0. 9989 0. 9998 21 0. 9925 0. 9583 32 0.4148 0.4177
11 0. 9987 0. 9998 22 0. G887 0.9974

FEIL 4L Ah £ B 3% H,O R /€ i 89 8800-8820cm ™' EEFI % CO, 5 N, ELERU/E A &
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£ 18180-18200cm ™ (0. 55pm) 9 A WL BY » 3 B 3243 T B 1) B Bt 0 <00 I L TR i 4
F. 7E 29400-29420cm™" (0. 34pm) A SMBL BY, T E 2 O, MIKA 4 FESER. BXH
N B L, FRHTERAMKSSHT RN, T EERWEF EOAEHRITEFERR &
LAY, B3R 1 AT, KR R T AR KK, KK B T8, 7€ 0. 55 F1 0. 34um 3 B, LOW-
TRAN7 RSN HERE/NT 20%. ERKLEB M (EEENE skm, FHREFFHEE
HI R BT, AT LR B B AR E /DT 25%. EAFRRTRA N 60°8T, BRAE A 90°
FESh REWR/DNTF 25%. EREZHER T, LOWTRANT @i+ HER/D. ER AR KH
[ L, AR R R P E TR, BAEMBRMEBEMRASITHHTEER, BRER
AXRTABRKMFTE L, A RWIRE, XX H R EE RM LRERIF.

LR HTRA, LOWTRAN? BHEH TR ERSERLREE R KL -,
XER(2]4 A REEK.

MTFHAEFBHEZRESMBEREEMENBEEMNEABLET LR K3 HH
18180—18200cm '] Wi B, 4 KK H 2. 4~3. Okm B FE L FFEEIEREE N 76. 315 R E
=, PR O, WA 3R AT 32000-32020cm ™" (0. 312pm) M B, EH ZHIBE S RS H M
BATHENER KSHERRA SR 1 HE. ERER, XHHHEHR T, LOWTRAN?
M RAEBRKHIRE. £ 0. 55um, TR /LEBREH LA RK, ZH BN B REBHERSH
I 5 31 2 [] A 8 4 488 0, B 38 o0 TET 9 4 SR B0 7E 0. 312pm, O, B RCRI 23 T BUS #RARR.
HPRNNBRBSER BHERS RS R BB, 238 BBk, 8 3 15 H &
R 5t EZ R ES RS, X FAER, LOWTRANT BE S 2R84 T E e
EEMRTEKRE.
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Table 3 Surface downward diffuse radiance I* and upward diffuse radiance 7' at the top of the atmosphere
in two spectral intervals calcuiated with the discrete ordinate method and LOWTRAN 7 code, re-
spectively.in cloudy and clear atmospheres
(U. S. standard atmosphere,rural aerosol model with surface visibility of 23 km,surface albedo=
0.2,,=0.9,9=0")

I8 lBlSO-lSZOO(cm‘:) 32000-320%-0(cm_1)
(W /. s0) 6(*> 2.4-3. 0km R = vy
LOW? DISORT LOW? DISORT
180 0. 0926 0. 0586 0. 00919 0.00455
165 0. 0922 0.0576 0. 01635 0.00848
150 0. 0909 0. 0545 0. 02260 0.01179
It(t»,0 135 0. 0877 0. 0495 0. 01231 0. 00654
120 0. 0809 0. 0427 0. 00879 0. 00462
105 0, 0648 0. 0340 0.00721 0. 00371
90.1 0. 0323 0. 0214 0. 00591 0. 00258
0 0.1936 0. 2860 0. 00466 0. 00156
15 0.1916 0. 2901 0. 00438 0. 00142
It 0.6 30 0. 1894 0. 2880 0. 00404 0.00122
45 0. 1866 0. 2829 0. 00360 0. 00099
60 0.1814 0.2714 0. 002983 0. 00071
75 0.1663 0. 2302 0.00168 0. 00048
3 it

(1) YAKBREFRARKK, KEA 4B MHAET, H LOWTRAN? i+t HEHN XS AEH
B AR R RN ERER —R/DT 20%.

(2) EEESKRSMEEIRESERBSBNYEA T, LOWTRANT WitBERE
BRKHIRE.

(3) ZEFE LOWTRAN? BREEFHARIEEAUSHERHIUNRKREES
¥at, NERETEIHTENES RS NIER LR TR EL R EH].
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COMPARISON BETWEEN DISCRETE ORDINATE METHOD AND
LOWTRAN7 RADIATIVE TRANSFER CALCULATIONS®

Wang Hongqi Zhao Gaoxiang
(Institute of Atmospheric Physics,Beijing ,100029,China)

Abstract Comparison is carried out between upward radiance at the top of the atmosphere
and downward radiance on the ground calculated with the discrete ordinate method and
LOWTRANZ7 code at some different wavelengths from infrared to ultraviolet under differ-

ent atmospheric conditions. In general,the difference between them is less than 20% ,indi-

cating that the LOWTRANTY code has rather good accuracy in radiance calculations.

Key words discrete ordinate method, LOWTRAN,radiative transfer,radiance.
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