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Table 2 Downward and upward radiation flux densities and heating rates calculated
for the spectral interval 100~98Dem™ in the tropical medel atmosphere

M4 (W /m?) M*(W/m?) Dok (K/day)
P(10°Pa) T(K)

a b a b a b
0.00005 218.14 0.0 0.0 221.51 220.61 108 o8
0.1013 195.91 10.30 10.00 218.85 217.69 aol.gz .
0.3039 240.03 44.50 49.29 234.93 234.98 g3 1se
0.5065 265.43 116.51 119.95 262.42 261.74 : _
0.7091 283.10 187.97 189.17 289.14 289.44 :i;i :i 22
0.9117 294.48 258 .44 259.70 316.05 314.98 _2:02 a1
1.013 300.00 291.61 293.39 325.13 394.43

*3 BAELERAAKHLNEHEEEZNMAR
Table 3 IR radiation flux densities and heating rates
in the subarctic winter model atmosphere

~

P(105Pa) 0.00005 0.1013 0.3039 0.5065 0.7091 0.9117 1.013 RMS
a 0.0 15.7 32.6 76.5 127.2 161.1 166.8 0.016
M? b 0.0 ’ 15.3 32.9 75.1 125.6 159.3 165.1 0.0
(W/m?) c 0.0 16.2 33.4 76.6 130.6 159.2 167.2 0.031
d 0.0 8.8 26.7 60.8 109.8 153.1 170.6 0.21
a 203.7 203.1 209.9 226.1 242.9 247.5 245.8 0.012
u* b 199.3 200.7 207.3 225.3 243.2 248.2 245.8 0.0
(W /m?) ¢ 204.3 203.3 210.3 227.8 243.0 247.8 245.8 0.014
d 216.1 217.9 227.6 238.0 215.8 246.5 245.8 0.068
a —1.37 —-0.42 —~1.15 —1.41 ~1.22 —0.61 / 0.10
yIEUR:] b -1.17 -0.46 —1.01 —1.36 —1.20 —0.67 / 0.0
(K,day) c —1.45 —0.42 -1.07 -1.61 —0.99 —0.84 / 0.13
d -0.60 —-0.34 —0.99 ~-1.72 =1.77 —-1.52 Ve 0.61
x4 DEEFFEEIASPOMESNBEHFHNMAE
Table 4 IR radiation flux densities and heating rates
in the midlatitude summer model atmosphere
P(10° Pa) 0.00005 0.1013 0.2039 0.5065 0.7031 0.9117 1.013 RMS
a 0.0 15.5 60.2 134.6 213.2 501.5 347.0 0.034
M b 0.0 16.2 56.6 131.3 210.7 298.6 341.8 0.0
(W/m?) c 0.0 15.7 58.5 131.3 211.1 297.7 343.9 0.019
d 0.0 8.0 41.3 103.8 204.1 286.9 332.3 0.25
a 280.0 284.2 304.6 338.6 375.9 409 .4 420.8 0.006
/g b 283.8 284.5 305.2 339.8 378.2 411 .4 420.8 0.0
(W/m?) ¢ 279.0 283.1 304.6 3374 377.2 410.9 430.7 0.003
d 314.1 319.0 337.9 362.8 392.4 415.7 420.7 0.078
a -0.95 -1.01 —1.69 —1.68 —-2.33 —2.84 ya 0.15
e b -1.31 -0.82 —1.67 —1.71 -2.28 —2.81 / 0.0
(K/day) ¢ —0.97 —0.8) —1.67 ~1.66 -2.21 -3.02 J/ 0.12
2 —0.26 —0.60 —-1.57 ~2.94 —2.48 —-3.36 J/ 0.46
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Table 5 IR radiation flux densities and heating rates
in the subaretic summer mcdel atmosphere

P M2 (W /m?) M* (W /m?) Izt (K/day)
(10° Pa)

a b c d a b c a a b ¢ 3

0.00005 0.0 0.0 0.0 0.0 265.5 265.8 263.2 285.0
0.02525 9.52 9.45 8.60 10.2 263.1 263.6 261.9 284.3
0.07777 5.9 16.5 16.1 14.4 263.5 264.9 262.1 285.2
G.1433 224 221 21.0 17.5 266.0 267.1 265.0 286.5
0.1049 29.4 28.1 27.7 22.6 269.3 269.7 268.2 288.5
0.2626 40.5 37.3 38.5 33.9 273.9 273.8 273.3 292.8
0.3573 58.8 55.8 56.8 52.0 282.6 282.7 281.8 299.0
0.4192 | 86.4 8.3 85.0 78.1 295.8 295.3 294.5 308.5
0.5050 117.0 116.7 116.2 110.4 310.5 310.0 308.9 319.9
0.5949 149.3 149.4 148.9 147.7 3256.6 324.9 323.6 332.3
0.6848 182.0 180.3 181.0 185.1 341.1 339.0 339.5 345.0
0.7727 207.2 209.1 208.6 219.1 353.0 351.7 352.3 357.5
0.8535 235.1 236.8 236.6 248.6 364.1 363.7 364.1 368.3
0.9231 261.1 259.4 261.1 273.5 373.1 373.9 373.5 376.3
0.9757 281.5 277.3 280.0 293.0 378.9 379.8 3794 380.7
1.006 293.2 287.9 290.8 305.1 381.3 381.9 381.7 382.0
1.010 294.0 289.3 201.9 308.5 382.1 382.1 382.1 382.1

—-3.97 —-3.94 -3.32 -—-3.64
—-1.13 -0.91 -1.17 —-0.5%
—-0.45 -0.51 —-0.31 -—-0.28
—-0.51 —-0.47 -0.46 —0.42
-0.81 —-0.64 —0.71 -0.88
-1.08 -1.07 —1.11 -—-1.34
—-1.49 -1.74 -1.60 -1.71
-1.57 —-1.64 —-1.65 —2.05
~1.61 -1.67 -—-1.69 —2.34
—-1.62 —1.58 —1.53 -—2.32
—-1.28 —-1.55 -—1.42 -=2.07
-1.7%% -—-1.62 —-1.70 —1.94
-2.06 —-1.50 —-1.83 —-2.06
—-2.35 —-1.94 —2.09 -—2.42
—-2.57 -—-2.38 -2.37 -3.01
—2.27 —-2.,37T —2.27 —3.49

RMS 0.030 0.0 0.029 0.095 0.083 0.0 0.005 0.05 0.16 0.0 0.15 0.32
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AN IMPROVED IR RADIATIVE TRANSFER MODEL FOR GCM’S

ZuA0 GaoxiaNg Wane Hongar
(Institute of Atmospheric Physics, Academia Sinica)

ABSTRACT

A new scheme of IR radiative transfer caleumlation is presemted. in which the
whole IR spectral region from 100cm™ to 2600 em™ is divided into two sub-intervals,
one is from 100 cm™ to 980em™, and the other from 980cm™ to 2600cm™. The
computing time needed to obtain downward and upward IR radiation flux densities

3

and corresponding IR heating rates in atmosphere is obviously reduced, compared
with an original six-subinterval radiation model, while the accuracies are comparable
for these two radiation models,
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