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1
, 3 : 1)
Rayleigh  :2) (09 :3) 'l
1.1
111 [‘”
A( pm)
Ei= EoTiTzT (1)
N
E = (Z EiAX) cosBz (2)
=]
Eoi , AN (1) T ®z T Rayleigh
, &
1 (4
Table 1 Extraterrestrial solar spectral irradiance
(um) 0. 280 0. 285 0.290 0.295 0.300 0.305 0.310 0.315
Eq(W- m 2 um 162. 50 286. 25 535.00 560. 00 527.50 557.50 602. 51 705. 00
(um) 0.325 0.330 0.335 0. 340 0. 345 0.350 0. 355 0.360
Eq(W- m™ 2 pm™ 1) 782.50 997. 50 906. 25 960. 00 877.50 955.00 1 044.99  940.00
(pm) 0.365 0.370 0.375 0. 380 0. 385 0. 390 0.395 0. 400
Eg(W- m™ 2 pm™ 1) 112501 1165.00 1081.25 1210.00 931.25 1200.00 1 033.74 1 702.49
(1) Rayleigh Rayleigh 3l
T.= exp(— 0.008 7350 *“mup/po) (3)
,po=1013.25 hPa,p m 4
m: = [cosBz+ 0.15(93.885- @) "' (4)
, 86 ° 0.1 %, ©&=89.5° ,
1. 25 % , , mp/po
ma= mwp/po (5)
(2) ”
Tz = exp|— k(A)lozmo] (6)
k(A (2 loz ( cm) , mo (4
mo= (1+ z3/re)[cos’@+ 2(z3/re)]”"? (7)
, 23 , z3 SAGE ( Stratospheric
Aerosologial Gas Experiments) , 20 30km re ,

6 370 km ,
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2 K
T able 2 Spectral absorption coefficient by ozone
(um) 0.290 0.295 0. 300 0.305 0.310 0.315 0.320 0.325
k 38. 000 20. 000 10. 000 4.800 2.700 1.350 0. 800 0.380
(um) 0.330 0.335 0. 340 0.345 0.350 0.355 0.360
k 0. 160 0.075 0. 040 0.019 0. 007 0. 000
(3)
T = exp(BA “ma) (8)
o ,0. 85 o= 2.0, o=1.3 30 ° ,0.047< B< 0.375
, B B=0.30""
1. 1.2
Curchis el ,
s 1966 Dave  Furukawa 73
(D)
D = f AE cos®. (9)
N
AE = Z (Eoimz — Ei) AN ( 10)
=]
f=0.5, Rayleigh , ,
Rayleigh 3
ay lei )
yies ) Table 3 Calculations from the
f ’ Rayleigh simplified UV model on an hour basis
. f
1.2
(W/m?) (W/m?) (W/m?)
6: 00 0.004 2 0. 000 99 0.005 1
( 0.29 0.40 le) 7: 00 0.479 5 0.1202 0. 600 6
p &(  cos®) Loz z3 8: 00 2.658 0. 636 3.293
) ., p= 1009. 9hPa 9: 00 6.310 1.612 7.923
(p 10: 00 10. 199 6 2. 846 13. 045
) loz= 0.36 cm. z3= 26.986 11: 00 13. 111 4.333 17. 444
12: 00 14. 232 5.008 19.239 9
km ( loz, z3 s
TOMS (T 10 M . S 13: 00 13.275 4. 896 18.172
(Total Ozone Mapping System) 14:00  10.492 4,968 15.459 5
SAGE , ) 3, 15: 00 6. 641 2. 830 9.472
) 16: 00 2.918 1.309 4.227
17: 00 0.587 0.237 0. 822

1.3 0 18:00  0.008 3 0.003 6 0.019 5
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, (6)
ol () (RAF, Radiation
Amplication Factor) , 1%,
uv RAF vl
5% 10% 15 % 20 % (0.29 0.32
Hm) 4 ,p 23 loz 1992
4 UV-B
T able 4 UV -B radiation increase percentage coming from reduced ozone over Nanjing %
8.(°)
03 (%)
20 35 45 60 75
0. 000 0. 000 0. 000 0. 000 0. 000 0. 000
-5 0.019 3. 860 2.980 2.960 2.940
-10 0. 058 7.980 6. 198 5.740 6. 020
- 15 0. 097 12.330 9. 660 9.560 9. 300
-20 0.110 16. 960 13.310 13. 120 12.730
: l()z 0. 305 Hm
) Uv-8 RAF 1 >, RAF
, 17, ( ) RAF= 1.07+ 0.15( 1.25%
0.2) ol
2
2.1
1) EPPLEY UV-A B( 0.295 0.385 um) TUVR
, 0 10 mV, Ki=0.352
mW- em™ > mV'' 2) DFY2 , 0.3 2.4 pm, 0 10
mV, L=11.2mW+: em > mV™'
2.2
(1) 1998 7 1999 6
(2) ( )
08 16 1h 2h, 05 18
(3) (5 31 ) , (
) ,
2.3
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Fig.5 Daily change of UVR Fig. 6 Daily change of total solar
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Table 5 Relative error of calculations to observations
(06 18 ) (09 15 ) (1 13 )
0.283 0. 090 0.0523
4 : ]
20 F ]
C 7 . N
, ?E 151
13 9 ” 2 B
- 10 |
=
&
4 53
ol . .
[9] ) —
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LY
( DISORT : discrete-ordinate—
(1999-05-13)
method ) ,

(0] Fig.7 A comparison between estimations
’ and observations of UVR (M ay 13, 1999)
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A Preliminary Study of UV Radiation over Nanjing Area

Zheng Youfei” Shi Guangyu” He Jinhai” Ke Yaowen"

(1) Department of Environmental Sciences, NIM, Nanjing 210044;
2) Institute of Atmospheric Physics, Chinese Academy of Sciences, Beijing 100029;
3)Department of Atmospheric Sciences, NIM, Nanjing 210044 )

Abstract: A simplified transmission model is used to estimate surface ultraviolet (UV)
radiation over Nanjing area. Taking account of possible ozone variation in the future time,
the value of UV radiation ampification factor ( RAF) is obtained. Additionally, annual
variations of UV, its relations to total solar radiation and weather conditions are investigated

by virtue of one-year UV observations.

Key words: UV radiation, radiation transmission, solar radiation, observation, estimation



