B1sk Hom O - - Vol. 18, No. 2
1994 4 3 H SCIENTIA ATMOSPHERICA SINICA Macch 1994

AEE R LOWTRAN B
iRt tEETE

AL B B

(FEBERCSWERERE. L5 100029)

7 =

£LH T RBENEREE DISORT fl LOWTRAN HHH 3—5 um #EE P 2000—
2020 cm”’, 2300--2320 em™ & 0.55 pm R A 18180—18200 cm™ BRI M E R T B K S W
F h# s E RS, A% LOWTRAN A DISORT - HEBFOEE R T 447 H
H,

KREE: EERES: BATHEEE LOWTRAN; DISORT

—. 5

i

TR E N AT E M — RO R EHEHAEFOREESER R LR
¥ (AFGL) # LOWTRAN!, ZRFEBEATHEXSHNBRESHANET %,
IR, M T RERRMLS, R EREA RN R, YAENSE. L
HiZ LOWTRAN-7 #| [ TH53#14 LOWTRAN Ry, Hi#& K —BNENS
WHSTE LS 3 LOWTRAN #i, fEREATRAREY. BERBIAR LR,
AR RR, CRUERUTE S A R (iR, FN FiE, RIERECET)iT
B EBIREAGED 10%, L ARSI R IOR A R SRR, iR E A
ho. MARERS ZFEMRSMHEEHREERZ AHEATE 0% RS, HEFRED
K, ZRIEMFERERN TR ERRER 0% A, HASTHF . LE R
R K 40-50%. HE 90%. HEKMATAMNEMN, REFHMMEYE, B bk
i3k Stamnes FAYNE BT T EHBFETERFEE—DISORT. #EFAMHES
9% F Chandrasekhar A F M E I T M, FARMEERE B E A& AR o
BACRIAE, 88 TitEgE, X -BREAYEE T EHNRRE SHRMER BT,
AACH BB, A ML R R K B ) AR 0 TORIT L, BB T TR
MARERITEERNES, USIERMXE L THEME -FEN,

199246 8 H 27 Hiled, 12 H 7 HigBI#E.40H.



| RILR% HEBA LR LOWTRAN PIBEE@EITE 253

Z. HEF &

LOWTRAN-7 fE4 B AUS R R, 48 20cm ' EX BB B RS &t S ALE M
fBEER

I3
T{u, )= ; D, exp(—k,u, ),

Hodk, =k, hy thyy ther pHEPE. k, AKBBHARY, k, B THHE
Bk HSEERRRER ke, HKE. RERMYESHNRRER. £k
’FEB&L%I'(J,, (D;'%ﬂTJ'P =kjlip %%Eﬁﬁ!fmy qué\ﬂgj‘]

Fiz,)= ;D,,jp,,,. (z,). (N

f£ LOWTRAN =, F ¥ 000 B ik ok L A SR R, fERATAYRSHL
d, B EaRitE b, FA A LOWTRAN L TRSTARY KRR H. p, 4 kM
R IR, ARECSTE M, HRERRARBAFRGER, R HENR LA
1, FERF,, A (1) 3K, B8, )MFu,). 5 LOWTRAN i, XF, M
HEEVARZHRIERF, EHET RN ERMLR,

=, WhER

FHEEFELS, HERBEEY 0.2, KHXTAAMNRE RN 090 (KEMEETH
HEEES), HBRAEH (rural), BERLE 23km, MHAYH Henyey—Greenstein iR
#, EMHEETR 075, HFETAR, RE. “HABMER. ATET 3—5um #
Bt 2000—2020cm™, 2300-2320cm ™' & 0.55um X #7 18180—18200cm™" Bt iy [
FRASTHEHEN EBEHER, X =B 2300—2320em™ Brgb F 8 4LM 4.3 #OKRK
WA, 2000—2020em™ B 2R B B R O A BT RS, T 18180—18200cm ™ Bi i
AR BE, SeH 5K, FAA 2400—3400cm ™ A9l X A5 T i B AR R o
KEEAEFESHEEENER, FEERNT:

1. HEm TARFEE
ARSI EN MRS FREER AT LOWTRAN HHEHR (& . FHH

£ 1 BEEEEN LOWTRAN A GG TR AR
F,: LOWTRAN,F,: BBz (x107°W / cm®)

HEB{cm™) £y Fy (Fa—F))/ F;
2000—2020 1.696 3.583 0.53
2300—2320 0.795 1.740 0.54
18180—18200 2.863 1.26% 0.12




254 X 5 # % 18 1

T BB eAR A E TS KE M. LOWTRAN BFESH HRAMIBK 55
BARIRIE S RECAHGE, MIERST SRBOHEN SRR IRERS REHE R,

ME ST KBEFEETFEE (F o=0 S 15 0BHEE (2. KPAE
RBSURNRED APXTEA,

2 MBI LOWTRAN HH 80 HE R S T AT 438
I;: LOWTRAN,1,: WMSHRE, p=0° (BLE: x107° W/ cmster)

2000—2020 em ™" ' 2300—2320 cm ™! 18180—18200 cm ™'
A

I; Iy 1 Ia I I
90 0.796 1.568 0.2646 0.5552 0.920 0.594
105 0.680 ) 408 0.2531 0.5548 0.937 1711
120 0.585 1219 0.2531 0.5542 1.084 2357
135 0.529 1.101 0.2531 0.5536 2,087 2,702
150 0.508 1.028 0.2531 0.5532 5135 2677
165 0.478 0.987 0.2531 0.5529 3.059 2.299
1806 0.462 0.973 0.2531 0.5528 0.983 1.668

W, FRHEEHEARREAENMNAL . EEERBEAATE. RN
FBEREARNARRA, MEBARAEEKTEA. MERESRENLT, &
SETE K Ty il B /Bl K THL A5 346 X T R R BN,

2. ASBidpE _ER SR

BE BT RSN L RER S LOWTRAN HELEERERI. 5
WA T AR REN. LOWTRAN BRERH RPN SHRBREERE
WEGE, TIARSSREHERSBREHRESRENRL.

#3  WKREEEN LOWTRAN H 04X THME iR
F,: LOWTRAN, F,: MBSIRE (A1 =107 W/ om?)

BB(em ™) F F, (Fy—F)/Fy
2000—2020 1.637 3.538 0.54 R
2300—2320 0.028 0.060 0.53

13) 80— 18200 2.059 1877 ~0.096

KRETFFELE (B @=0° B 15° MRS ERAE 4. HHAET UL
77 ) R T A.

— Rk, PAVEEEPTEOCR B B A B, RSB RET, K
WERFHHRAD, BRRAEATEMEEM. B 18120—18200em™ HE, WA
AR AT A — 3, LOWTRAN B8 %R 7E 30° B /ME M DISORT Z It
B,



@VO/L%'TS!.‘WF’FUE[A-m

24 SIAR%. BHEHSIEEER LOWTRAN M8 E81TE 255

£ 4 WERIFEI LOWTRAN i+ N XSS5 LB ST SR
I;: LOWTRAN,1,: MOEIE, o=0° (@i x 10 W/ cmister)

2000—2020 cm ™! 2300—2320 cm”' 18180—18200 cm ™
")

1 I, I, i i, I 1,
0 0.586 1.250 0.00860 0.01796 0.641 0.488
15 0.582 1.244 0.00862 0.01803 0.634 0.715
30 0.569 1.222 0.00868 0.01824 0.630 0.826
45 0.542 1.177 0.00881 0.01864 0.634 0.734
60 0.491 1050 0.00507 0.01934 0.658 0.439
75 0.370 0.504 0.00961 0.02058 0.736 0.951

W% B

LOWTRAN HHHRGERAMEE R SEELFREITESERER. BERWH
ATFHERLREASERAD. BEERBRKXTRA 0%, Ey—BERITH,
LOWTRAN Ayt B EFHROSE. HERHHNREHEYHFRL T, LOWTRAN
HAESERMHENSAUNRELE SRR, BASTE LBEERE 18180—18200
em™ B BBA—BS, BAER TR GIR R A A0S A R — B

$ X X W

[1] Kneizys, F. X., E. P. Shetule et al., 1988, User's Guide toe LOWTRAN 7, AFGL~-TR-88-0177.

2] Isaacs, B. G, W. C. Wang, R. D. Warsham and 5. Goldenberg, 1987, Muitiple Scattering LOWTRAN and
FASCODE Models, 4ppf. Opr., 26(7), 1272-1281. ’

[3] Lenoble J. ed., 1985, Radiative Transfer in Scattering and Absorbing Aimospheres. Standard Computativnal Pro-
cedures, A. Deepak Publishing.

[4] Stamnes, K., 5—Chee Tsay, ‘W. Wiscombe and K. Jayaweera, 1988, Numerically Stable Algrorithm for
Discrete—ordinate—method Radiative Transfer in Multiple Scattering and Emitting Layered Media. 4ppl. Opt.,
27(12), 2502-2509.

Calculation of Radiative Flux and Radiance by the Discrete
Ordinate Method and the Comparison with LOWTRAN Calculation

Wu Beiying and Lu Daren
(Institute of Atmospheric Physics, Chinese Academy of Sciences, Beifing 10002%)

Abstract

The downward and upward fluxes and radiances at the surface and at the top of the atmosphere in
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the wavelength intervals of 2000—2020 cm™'. 23002320 cm™, 18180— 18200 cm™' calculated by the
DISORT and LOWTRAN codes, respectively are compared in this paper. The computational accuracy
of these two codes is discussed by this comparison.

Key words: radiative transfer, accuracy of the radiation calculation, discrete—ordinate—method.
two—siream—approximation.
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