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Ozone Concentration Distribution of Urban
YIN Yong-quan,LI Chang- mei, MA Gurxia,CUI Zhao jie

(School of Environmental Science and Engineering , Shandong University, Jinan 250100, China)

Abstract : The increase of ozone concentration in urban is one of the most important research topics on environ mental science . With the
increase of nitrogen oxides and hydrogem carbon compounds which are exhausted from cars, the ozone concentration in urban is obvi-
ously increased on sunlight , and threat of photoche mistry s mog will be possible . Therefore , it is very important to monitor and study
the ozone concentration distribution in urban. The frequency- distribution, diurnal variation and monthly variation of ozone concentra-
tion were studied on the campus of Shandong University during six months monitoring . The influence of solar radiation and weather
conditions on ozone concentration were discussed. The frequency of ozone concentration less than 200pg/ m® is 96.88 % . The ozone
concentration has an obvious diurnal variation. The ozone concentration in the afternoon is higher than in the morning and in the
evening . The maximum appears in June, when it is the strong solar radiation and high airte mperature . The weather conditions also
influence the ozone concentration. The ozone concentration in clear day is higher than in rainy and cloudy day .

Key words :ozone ;ambient air; radiation

0; 6 , O;
[1~3]
1
O; .PAN . Oy ,
, ) 0, ( 36°40 ,
, (41, 0, 117°00) , (
, , 34.5m) , 2003-05 ~ 200310 .
0, t4-tog 49C
« M( GB3095-1996) 0, , 0 ~400mg/ m’,
0 0.16 mg/ m*, 2.0pg/ m*, 1.0pg/ m*, 2.0
0.20mg/ m’ . ug/ m’(24h) , 20s , 1 ~3L/ min.
) 24h , min 1 , O
S N TEI for Windows( Ver-
NO, sion 2.2.0) s Microsoft Excel Origin
03 ’ :2004-01-16; :2004-04-06
) O, : ( :02BS116)
(1966 ~), s )



17
1. , O
5 200pg/ m’ 96.88 %,
200pg/ m’ 3.12%. {
2.1 O N GB3095-1996) .0
(1) 2003-05 ~2003-10 (o} 3.12%.
4
g
g
=
40 80 120 160 200 o 280
clugm?
10
Fig.l Sche matic frequency- distribution of ozone hourly average concentration
(2) O 2003-05 ~2003-10 , (o}
2. 5 2.3 0
6 0 , 6 (o}
(o} , 7-~10 0s 1. ., 2003-05 ~2003-10
; 0Os e
200pg/ m’ ,10 0.10pg/ m’, 8 ; 621.71pg/ m’,
200 pg/ m’ . 6 ; 6 ,
2.2 0O 10 .6 . . O
3 2003-07 o} 6 ;5 ,
O ,5 O 6
) 37 , ,7 O,
05:00 ~12:00 , 12:00 5~6 :
;05 05:00 ~14:00 ,14:00 1 (o}
12:00,0; : 6 ,
14:00,0; o} ;10
2h. o} , 0
, 0, 2.4 O
[ (1) 2003-05 ~2003-10
4 2003-07 05 ; 3.
o, 3 » O
. O ; O
, , 0 , ,06 :00 (46.80pg/ m*) ,
0, ; » O3

s

, , 0, 14:00 (137.97pg/ m*) , (o}



25
25 2.5 -
May June
Y g
:
&
g g
= 23]
X X
> =
2] Qo
5 8
E &
2 2
= =
g g
Iy Iy
g g
&
g g
B~ =~
2 2003-05~2003-10 O
Fig.2 Frequency distribution of ozone hourly average concentration from May 2003 to October 2003
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Table 1  Relationship between solar radiation and air-te mperature and characterization of the ozone hourly average concentration
/K / MJ*m~? /g m™? /ugem? !/ %
5 294.95 19.26 456 2.40 ~256.36 108.87 1.3 7.68
6 299. 45 18.80 624 7.34~621.71 131.44 3.1 8.91
7 300. 85 15.68 672 3.22~292.64 80. 04 1.5 3.72
8 299. 45 14.31 696 0.10 ~253.71 68.99 1.3 2.01
9 295.55 12.45 600 0.84 ~226.96 68.19 7.0 0.17
10 289.35 10.35 720 1.69 ~158.65 51.81 0.0 0.00
150 — , 05
/'// ‘\'\_\
% 100 - /
5 s ~ (3) 0 o,
= . S
¥ OS50 Tl 4
,06 :00 R
] ] ] ] ] ] ] ]
02:00 05:00 08:00 11:00 14:00 17:00 20:00 23:00 , Oy s 14:00
t/o'clock 3
(137.97pg/ m*) , fo} ,
5 0, 21:00 O, , 2
Fig .5 Diurnal variation of ozone hourly average concentration. .
(4) 6
6 5~ 6 o} 15:00
,7~10 O3 14:00 ;O
(1) O
3
: ( 200pg/ m’) 0
96.88 % . (5) 0,
(2) 12:00,0 o} , 0, ,
14:00, o} 0,



20

(1]

25
250
il
200 —
w150
:
&
Z
® 100 -
N [}
50
| | | | | | | | | | | |
05-16 06-04 06-19 07-08 07-23 08-08 08-23 09-07 09-23 10-08 10-23
t/month-day
6 2003-05~2003-10 O
Fig .6  Daily variation of ozone average concentration from May 2003 to October 2003
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