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Abgract : A numericd eperiment is enployed to invedigate the inpact o the city goup’ s change on locd meteorological conditions and pollutant trangoort. The
land-use conditionsin Pearl River Ddtain two decades had been taken as an exanple to undergand how the change and development of city group dfecting the loca
urban meteorologica environment , pollutant dgperdon, trangporting o arborne pollutant among dities. The results showed that a drong tenperature inverson
gopeared under the heavity polluted meteorological condition. The intensity of the inversion terperature reached the pesk about 2.1 - hm ™ * during 3:00 to 6:00.
The height of the inversed terrperature layer was 300 m. The inverdon temperature was srengthened and laged for a longer time due to the devdopment o dities.
The wind gpeed was less and the pollutant stayed longer due to the development o the city goup. The low wind gpeed area increased by 28 % in Quangzhou and
45.2 % in Foshan, the increase of low wind area was less under lightly polluted meteorologca conditions. The SO, concertration o Quangzhou and Foshan was
nrore than 454 g- m™ % in heavity polluted meteorological condition , and the development o the dity group mede the pollutant disperse nore widely. The urces
contributed rrore poll utarts to the locdl area, and less to others. The trangoorted mess of S0, and NO, anong different areas reached a megritude of 10° t-d” * to
10" t-d"*. The development o dities made the pollutart trangport more weakly , for exarrple the trangported mass of SO, from Quangzhou decreased from 51. 37
t-d'to42.81t-d*.
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Table 1  The depogtion velocities and trandormetion rates of the main

pollutants

832 o 832 NO X NO X
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* 0, NOx

3 (mode validation)
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H - 3
D, - 0.30 ,NO, Table3 The conmpari®on between smulaed daily mean concentration and
observation resuts pg-m 3
- 0.05; 0,
D, D, NO, NO,
- 0.11 ,NO 0.52.
X 2002-01-05 67.4 9L.5 176.95 185.5
2 2001-12-11 2132 23.8 53.34 3.2
Table 2 The oorrdation codficient between dmulated wind peed/
terperature and observed reaults ) ]
4 (simulation results)
59284 0.70 0.75 4.1
59285 0.24 0.74 >
59287 0.69 0.74 ’
59288 0.45 0.74 )
59289 0.45 0.74 2(a) 2
59294 0.66 0.26 (b) 8:00
59297 0.55 0.74 ' ' '
59298 0.82 0.71 300m ;9:00 ;
59473 0.60 0.73 , , ;14:00
59480 0.61 0.73 '
59481 0.60 0.75 ’ 8:00
59485 0.46 0.76 100 300 m. ,
59487 0.65 0.72 215 -hm*
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Fg.2 Tenperaure prcdfile in severe pollution meteorologca condition

(Quangzhou) ; (c) higorica underlying(Fushan) ; (d) current underlying surface(Fushan) )

((a) higoricd underlying surface ( Quangzhou) ; (b) current underlying surface



704 25

, 300 m; , 500m 1000m , , 14:00
2 . 15: 00 , 1
2(c) 2(d). hm*, 17:00. 20:00 ,
8:00 0.33 -hm‘, 19:00 8: , .
00 225 -hm'. 8h, 150 m, 0.43
. ~hm™*; 4h,
, 11:00 50m, 1.3 -hm?',
, 1200m, . ,
21:00 . . , ,
, 900 1040m, 760 1340 m,
2 . 100 300 m, 20:00 40m,
3 , 8:00 100m 400 m 40 200 m.
, 0.17 -hm*,
—— 08:00
1000 = 1000 -=— 12:00
—— 16:00
800 |- 800 —— 20:00
—o— 24:00
600 600 — 04:00
E E
= 5]
400 400
200 200
0 0 ! 1 1 1
8 10 12 14 16 18 8 10 12 14 16 18 20
8/°C 8/ C
(2) it FE&mEm (M) (b) BULRTHm@m (M)
pali i
—— 16:00 —— 16:00
800 —— 20:00 800 —— 20:00
—o— 24:00 —o— 24:00
— 04:00 — 04:00
600 600
& &
T 400 T 400
200 200
0 ! 0 |
8 10 12 14 16 18 8 10 12 14 16 18 20
8/°C 8/ C
(c) i FEE (fhil) (d) BURTEm (fhl)
3 (@ ( )i ( )@ ()0 GE))

Fg.3 Terperature prcfile in light pollution meteorologica condition ((a) higorica underlying suface ( Quangzhou) ; (b) current underlying surface
(Quangzhou) ; (c) higorical underlying(Fushan) ; (d) current underlying surface (Fushan) )
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Fg.4 Smuaed wind vector of Pearle River Delta in severe pollution meteorological condition ((a) hitorical underlying surface (14:00) ; (b) hiorica

underlying surface (02:00) ; (c) current underlying suface (14:00) ; (d) current underlying surface(02:00) )
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Fig.5 Smuaedwind vector of Pearl River Deta in lignt pollution meteorological condition ((a) higorical underlying surface (14:00) ; (b) higorica
underlying surface (02:00) ; (c) current underlying surface (14:00) ; (d) current underlying surface(02:00) )

4 10m (<1m-s}
Table 4 The area proportion of wind gpeed lessthan 1m-s™ & 10m 6
im-s'
A B A B A B A B , m-s ,

14:00 45.8%69.8%36.8%76.9%15.3%20.7 %10.7% 24.3% ,
20:00 54.8%87.5%31.3%91.7% 0.0% 0.0% 0.0% 0.0%

02:00 32.6%54.9%25.3%68.1% 0.0% 3.6% 0.0% 1.2% . 3
08:00 30.2%63.3%17.6%55.4% 0.0% 0.0% 0.0% 0.0% !

40.9%68.9 %27.8%73.0% 3.8% 6.1% 2.7% 6.4% ) )
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Fig.6 S9mulaed gound concentration of 0, in severe pollution meteorological condition ((a) higorical underlying surface ; (b) current underlying surface)
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Fg.7 Ymulaed gound concentration of 0, in severe pollution meteorological condition ((a) higtorica underlying surface ; (b) current underlying surface)
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5 (analysis and discussion)
13 2 ’
5 (S02)
Table 5  The ddribution of SO, anpng cities in severe pollution ( 2
meteorologica condition 0.5 1 ) ,
, 200 m
( ) ( )
77.26% 1.60% 21.14% 87.74% 1.90% 10.36% s ,
36.44% 39.64% 23.92% 33.86% 44.28% 21.86%
2.23% 6.41% 71.36% 17.13% 6.20% 76.67 % 7’
6 (S0,) Table 7 The trangort mass of SO, arong cities in severe pollution
. ) 1
Table 6 The digtribution of SO, ampng ditiesin light pollution meteorological meteorological condtion t-d
oondition
( ) ( )
{ ! ( ! — 0.69 4.39 —_ 1.00 3.64
16.90 — 8.04 13.29 — 6.00
45.93% 0.45% 53.62% 49.47% 3.15% 47.38%
34.47 1821 — 20.52  14.83 —
35.44% 24.22% 40.34% 37.85% 24.63% 37.52%
19.75% 7.63% 72.62% 25.53% 11.94% 58.53% 8
Table 8  The trangort mass of NOy anpng cities in severe pollution
meteorologica concition td?®
1)
’ ( ) ( )
_ — 0.56 4. 66 —_ 0.82 3.63
Fsa = ZQ,ist 1307 — 778 1024 — 52
, Fisa is A 25.26  11.13 — 21. 17 9.22 —
1 d ) Ck,is IS
k , Vi k , : ,
K A : ,
2 1 L
7 8, .2
t-d* t-d . ,
; , ,20:00
, 51.37t , 91.7%, 2.9
5.08t; . 42.81 1.6 ( 4) .
t, 4.64t1. ,

1) : ( )
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