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Table 1  The effects of stratospheric volcanic aerosols on long-wave radiation

x8 = i Fr®mb N @mh poi®mh Zi—Z(km)  H(K/d)  AH(k/d)
BR2+BSA 258.2 55. 91 33.07 18-19 0. 0861
BR2+BSA (258.5) (55.95) (32.97) (18-19)  (0.0739)  (—0.012)
x BR24VSALl 258. 2 55.91 33.11 18-19 0. 0877 0.0016
BR2+VSA2 253.8  55.48 35. 06 18-19 0. 386 0. 300
c, BR2+BSA 240. 1 54.77 44. 04 18-19 0. 0870
4, BR2+ VSA?2 236. 1 54. 42 45.71 18-19 0. 350 0. 263
L c, BRI+BSA 240.7 58. 46 44. 04 18-19 0. 0871
' BR1+VSAl 236.7 58. 07 45.72 18-19 0.353 0. 266
o  BRI+BSA 226.5 18. 26 35. 62 18-20 0. 0279
" BR1+VSA2 223.2 18. 26 37. 34 18-20 0.220 0.182
g  BRI+BSA 246. 6 3. 82 35. 62 18-20 0. 0291
BR1+VSA2 242.7 3.82 37. 48 18-20 0.0272 0.243
BR1+BSA 199.9 84.71 21. 23 17-18 —0.413
BR1+VSAl 199. 5 84.70 21. 27 17-18 —0. 412 0.001
% BR1+VsA2 197. 8 83. 95 22.75 17-18 —0.359 0. 054
2 BR1+VSA2 (198. 1) (84.03) (22. 64) (17-18)  (—0.366)  (0.047)
3 BR1+BSA 189. 8 81. 14 21.27 17-18 —0.417
g G BR1+VSALl 189.7 81.13 21. 31 17-18 —0. 417 0. 000
F BR1+VSAZ2 187. 9 80. 49 22.75 17-18 —0.377 0. 040
BR1+BSA 189. 9 2.32 22.28 16-18 —0. 384
S BR1+VSAl 189.9 2. 32 22. 31 16-18 —0.384 0. 000
BR1+VSA2 188. 1 2.32 23. 70 16-18 —0. 353 0. 031
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Fig. 3 Longwave-heating rates in midlatitude
winter atmosphere with cirrus
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Fig. 5 Longwave heating rates in tropical

atmosphere with altostratus
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Table 2 The effects of stratospheric volcanic aerosols on solar radiation

B0 [0 1 F Fair Fiir FJ F! Z H, AH,
x5 SR ’
) (atm. cm) (W/m?) (W/m?) (W/m?) (W/m?) (W/m?) (km) (k/d) (K/d)

BR1+BSA 0.2773 1060.0 579.5 214.5 794.0 139.8 20 0. 6833

% 35 BR1+VSA2 0.2773 1039.0 519.2 258.5 777.7 141.5 20 2.705  2.012
BR24+VSA2 0.2773 1040.0 260.5 417.1 677.6 177.7 20 2.773  2.080
BR2+BSA  0.2773 404.4 31.23 134.57 165.8 125.0 20 0.4274

% 71 BR2+VSA2 0.2773 373.8 23.71 131.7% 155.5 128.2 20 2.546 2.119
BR2+VSA2 0.252 374.5 23.72 132.18 155.9 128.8 20 2.524 2.097

]

& BR1+BSA  0.3768 274.1 75.04 75.66 154.7 79.6 19 0. 6115

E 77 BR1+VSA2 0.3768 247.1 54.93 86.37 141.3 85.95 19 1.997 1. 386

; BR1+VSA2 0.3438 248.0 55.05 86,75 141.8 86.5 19 1.960 1.349

* latm=101325 Pa
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THE EFFECTS OF STRATOSPHERIC VOLCANIC
AEROSOLS ON LONGWAVE RADIATION

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

Abstract In this paper the effects of stratospheric volcanic aerosols on longwave radiation
budgets at the top of the atmosphere and on the surface and the infrared cooling rates in
the atmosphere were investigated through radiative transfer calculations for different at-
mospheres under clear and cloudy conditions. It was found that the most pronounced heat-
ing role of the stratospheric volcanic aerosol occurs in the stratosphere. Compared with the
effect of stratospheric volcanic aerosols on solar radiation,its effect on longwave radiation

is relatively small.
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