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Relationship Between Surface UV Radiation and Air Pollution in Beijing
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Abstract: Based on the data of solar radiation and air pollutants collected in Beijing, the relationship between surface ultraviolet (UV) radiation
and the content of air pollutants were analyzed, using the radiative transfer model TUV4.4( Tropospheric Ultraviolet Visible). The results show
that average total ozone content is 329 DU and higher in winter and spring, lower in summer and autumn. The inverse relationship exists
between ground level UV radiation and total ozone content. This study also shows that a substantial reduction Cup to 50% ) in the UV radiation
on days with high levels of air pollution. Larger fluctuations are found in UV radiation in the summer. The effects of clouds and air pollution on
UV are higher than on total solar radiation, and the reduction in UV is about twice as large as the total solar radiation values. Strong reduction
in the UV radiation reaching the ground is associated with the increase of tropospheric ozone and nitrogen oxides in Beijing. The correlation
coefficient between ozone concentration and decrease in UV radiation is 0.70 in the early afternoon.
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and model solutions and the TOMS values of ozone

I JZ 6 A 27 BN 55 55 2 52 T AR)Z
KA Oy WREE R IR 1 ZE R R 2 —, Kb A

FHER S SR BEXT O, WM Sk EHE w18 3 45
T I K O, < B 58 A1 S AR AR SR 1) H AR 4k
Mk, vTLAE W SRS R R AR S AE 12:00 L H
B KAH, 11T 0y WREEAE 14:00 ~ 15:00 H Bl KAH O,
WA A LU S B AR 5 202 h, X B R T
A2 BN TR SRR 4 07: 00 ~ 14: 00 FR158 A1 2
£509: 00 ~ 16: 00 1) O, ¥ & /NI 98 33k A7 AH 5% 43
BT, A OC R HON 0.62, 32 W58 A0 S99 58 Ji2 7 30 3 )2
IR O, WRJE AR B 22 52 R 7

4 600
| - gsMES g oo
T 40+ —o-0; D/ /D o
= 1 500
35| —o- mat S
£ 0| o
&30 4400 &
B
Q" 25+ p =
B20r 1300 8
zﬁj 15+ =
/
= 107 = - 200
= / -
5t L
0 1 1 1 1 1 1 1 1 1 1 100
07:00 09:00 11:00 13:00 15:00

t(o'clock)

B3 #ERE.EKMEHMEEHEENL
Fig.3 Diumal variation of ozone concentrations, UV radiation and

total solar radiation

h T EEAS R R AU 0 R BH S8 A 5 A2 A B
A K AG T DR AR B I ISR B R A
PR s R BRI 3k 1T 2 o i H ARAE AR s K14
JLA TG QAR B CAPD X W (1) 23 S &R DL an 36 1
JTR.

4 53 es I RS B R 45 A T AN Rl Be e g
(P2 ARG H AR i 26 . B 4O TP R & R3 d
()2 AN I AR AL M 2, mT DU 3 KA v ek
a3 CELRR S I RN SO TR 1 0K 58 Wi o 45 A/ s o3
FIIK H THT O BUEL, v G H (2004-12-15) [R5 44 H
(2004-09-21) ELAR, ELAR 52 K BH 4 A R B A ik i 2=
BBy, RS2 INTTVG G 52 W (1) 2 AR S CRI UV, ) 23
A 2004-09-21 £ 2004-12-15 #8/N, HIX 3 d # UV,
FHXS T UV, BRIV AR A 05 31 K = 46.1% (2004-09-
21).49.6% (2004-10-31)+63.9% (2004-12-15) . I\
A R TG B o) (AR A R 28 AR S AT e

I 7 B ACH) H [RIRE AT DU X R ()5 e,
P 2 RV G i 43 1) S TR A FH A 4558 A0 A S 1Y) S8 0
SOMEIZL, B 4 Uy, AT UV, A AR A E 0y
A 59.8% (2004-08-22)+ 59.4% (2004-10-17 )~



1056 woom o B % 29 %
F1 BRIEHREH
Table 1 Air pollution index
VG R AR HCAPD 0~ 50 51~ 100 101 ~ 150 151 ~ 200 201 ~ 250 251 ~ 300 >300
AR DL i = UESCE S BTG Y oY G rp R Y g Y5 G
50 60
40 REER:346DU 2004-12-15 50 | AR :282DU 2004-12-02
APLZ305 o spstmatit il w0 LA o At
30 —— EAME S —— RIME ST
30
B J (a) R . OLES
20 /D \D 20 - D/D/D D\D
/ﬂ o - .
10 o /A—A\A o 10 - o ul
e \A\A\D / N
50 = | I —1 60 e, 1, T
REEE:292DU 2004-10-31 s0 L ALK R :270DU 2004-10-17
% 40 = API=157 % 4| APT=110
3 | O > B O
% 30 A D\D % 30l . " D\D
& 20 | /u N @ | v .
) e e =00 N
®or o — \QD ¥rop o o A/\A A D
B
50 ) — 1 1 4 60 4/A 1 | | A\4
REEE:291DU 2004-09-21 s | REEE:325DU 2004-08-22
40 - API=40 API =170
40 -
30
30
l m 20 |-
10 - 10
0 L 1 L L L 0 L ! L
08:00 10:00  12:00 14:00  16:00 08:00 10:00 12:00 14:00  16:00
t(o'clock) t(o’clock)

B4 Z5MESTAER
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