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Table 1 Scanning time of satellite and correspond ing clar sky samp ks
7 12 1832 18 9 7 16 17 48 18 05
7 13 0554 06 13 7 17 05 11 05 27
7 13 1821 18 38 7 18 05 01 05 16
7 14 0409 04 18 7 18 17 27 17: 43
7 14 0551 06 @2 7 18 20 48 2I: 01
7 14 1810 18 28 7 19 04 51 06 05
7 15 0532 053 50 7 19 06 29 06 48
7 15 1758 18 16 7 20 06 18 06 37
7 16 0521 05 39 7 20 18 45 19 02
TOVS e 75 km, 6
(1000 850 700 500 400 300 hPa) TOVS
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MORTRAN3 i
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4 m e , 2 500~ 50 000 m |,
10~ 2500 m ', 5 m
[13]
ottt
C ) s F(2) z



386

28

21

BfE MPa

B EE MhPa

[ 14-15]
1 4 7 14 04 ( ) . 2 1

1 2 -3 -5 -7 -9
A PRSI (KA ' LIHM 0 /(K/d)

1 2004 7 14 04
a : h ;e s d
Fig 1 Atmospheric state and radiaton heating rates
n Fuzhou Nanchang Shanghai and T anjin at 0400BSI' 14 th July 2004
a vapour pressure h tenpemture c solar heating ratg d ifrared cooling rate
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Table2 Backgwound of 4 sanple sites at 0400BSI, July 14
/(OE) /(ON) m /(0)
119 17 26. 05 85. 40 106 37
113 55 2. 36 45.70 107 59
121 29 3L 24 8 20 102 00
117 10 39. 06 5. 20 199 2
1d ; , (
, 500~ 700 hPa 400~ 500 hPa
13 lb 5 ’
2 2 2
2 4 ( ) R 3 2
300
500 | B
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900 | B
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a : b
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Fiz 2 Moming radiaton heating rates n Nanchang T anjin, Changchun and Habin nm ddle July 2004

a solar rad htion heating ratg h infrared cooling rate
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Table3 Backgwund of4 sanple sites n eastern China
/1(°E) /(°N) hn /()
115 55 2. 36 45.70 85 16
117 10 39. 06 5. 20 80 23
125 13 43. 54 238 50 83 &
126 46 45. 45 143 00 81 77
B ’ ) B
? ( ) 2 ” ”
22
) ( ) TOVS
3 2002 7 14 04
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4 2002 7 14 05 ,
350 W 350 —
500 / \ 500 /\
= 700 700
= A
O /’\
es0 | / \ 850 ¥ //___;‘___\\\
. ///E\‘\\ el
145

108
Hf 41

o6t

3 MR REY B AR (B4 :K/d)

Fig.3 Diurnal variation of solar radiation

heating rate in Fuzhou( units:K/d)
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Fig.4 Diurnal variation of solar radiation

heating rate in Tianjin( units;K/d)
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A Study on A mospheric Radiation Heating over East
China n Summer Troposphere U sng TOVS Data

WANG Chengswei?, CHENW ermin, SONG Q ing-1i,
HU W en—dong4, YN Sh i—ping5

(1 Deparment of Electionic Engineering NU ISI, N anjing 210044 C hing
2. Heilongjiang P rovin ce W eather Forecast C enter Habin  15003Q Ching
3 H eibng jiang Province Dax ing anling Region W eather Bureay Jiagedagi  16500Q Ching
4. N ngxia Key Laboratory of P reventing and ReducingM eteorobgical D isaster Y inchuan 750002 China
5. Instinte ofM eteorlbgical Science of H eilongjang Province Hatbin = 150030, Chna)

Abstract The solar and infrared rad iation over east China in summ er tropospherew ere calcu lated v
sng the MODTRAN3 model and he satellite TOVS data Sohr heatng rate and nfrared cooling rate
were calculated and analyzed fran the 43 samples at 12 stations at different latiudes on sunshine
day. It is found fran the analyses that in summer topospherg the solar heating rate decreases w ith
height and its magnitude and change rate are correlated w ith latiude zenith angle and atmosphert
state Andmeanw hilg the solar heating rate also varies dumall. The nfrared cooling rate reaches
the m nimum value inm iddle and upper troposphere, and itsmagnitude and change rate are corre la-
ted w ith latinde and aimosphert state Results of this paper were campared with prec bus conclu-
sbns and reality and it is found that the resulis realistically reflect he radiaton heating state of the
summ er toposphere over east Ching and therefore are reliable

Key words MODTRAN3 solar heating ratg nfrared coolng rate diumal varatbn



