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Impacts of Urban Planning on Atmospheric
Environment over the Pearl River Delta Region
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Abstract; The data collected from the Pearl River Delta were used to study the impact of urban planning
on local meteorology. The results show that urban heat island became stronger and the influenced area
was larger compared with pre-wrban situation. Wind speed decreased and light wind speed area in-
creased. The influence of Guangzhou urban planning was assessed based on atmospheric environmental
assessment indices. The apparent influencing indices are urban heat island intense, distribution of light
wind speed and atmospheric self-clear capability. With urban expansion, urban heat island became stron-
ger, wind speed decreased and atmospheric self-clear capability decreased. The integrated analysis shows
that urban expansion has obvious influence on atmospheric environment.
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Fig. 1 Land cover in the model domain. (a) pre-urbanization; (b) urbanization;

The difference between (a) and (b) is urban area shown in white color.

BRIL= AR A8 W A 1 i 28 A 1 b X
Z—, U120 3, BRIL= MM IX BT R A By
DRI SUHE /N BT, A T BT TR
TL=FUMIRTTRER T B 5 & BT R G I B8RS0
AT 5 SRRk 2 b ) F By i %1, MO-
DIS HRIg T &R 43 Fe 4 USGS w40 0T 4% 17 19 25000
How LA ISR RAS, LK 1a A1 1b (R
[F) RAE TR A3, AT SO T 20 {40 90 45/t
BREMAIDINA A (EERSMMERE), 5
HW ST HRTRIRTT A . B T ATAE Y, Bk
ST il ZRZEFIGEDI S 2 T GE

BT K, FFERTI AT s, R T B
ST . Bk = A0 B3R T 4 7K SRR K R
VEA AR (0528, b RITIZERR R, H
BRI AS YO BRI )y 2001 43 A 1 H
0000UTC Z 2001 4 3 H 30 H 230000UTC, #1450
PURSAF 10 x 10 NCEP 4307 ¥R R4, IF
i A X 35

TERRL T e B 0 4 B 2 40 5 224045 . NCEP
5B AR S Bk T 2, B Kain-Fritsch 1
Zxp g7 22, Dudhia 5 4E 5 5 2", RRTM
K meT 722", YSU 152 )7 22 Noah [ T 3ot



5 6 1

ETMEE: BRI =AU RO AL IS FREE AR i 30, 117

P get® ", Noah [ifi T iof 78 J7 58 48 it A 4 |
EPAGE B AR R Z R B WRF U8 T 2L
T T FRAE IR T I A R B T
N, ¥ Kusaka (2001) Fl “Kusaka 5 Kimura”
(2004) @B Z I Z LA (UCM) &5 Noah J7
TR,

Bk, 7EASRBEIE R WRE B 517 T 2
DA T, 25 1 R FH 1993 4 USGS Ry 3
SR (SRR AT AT ) , 55 2 YR A 2004
£ MODIS g3 FI FI %R (M5 Rk i ALl
PRI SR 14 4 38 7 52 300 2 50 5 21 249 A
[, PE— R R RAE T R R
1.2 1045 R EIE

M FASAB DI S S U B8 % URBAN 336
BTSSR BETIRNE, R A RS SR By
2001 423 7 1-30 H, 45 HEHEAR 00, 06, 12
18 1) (UTC W[E]) 4 B, T 2 m i
JE XN BRI RH Y R 22 (bias) o S 48X 4%
7% (MAE) ., #77iRE22 (RMSE) Fidrd e (Hit
Rate, HR), bias fll MAE 293 &2 95% 8 {5 XA,
2 m YR DR AN X Y HR AR E S 5
20, 1w/s, 2 g/kge GIFR 1 fow, XFHb 22 4K
S B ol O, AR R 2 3R 4 i 2Rk
1T 50% , H T ARG HOW XU A R 2R SR A
WECN 1 m/s, ARXTRLT™HE, HArh 260 30% , i
FEE SR AT S S R RSB L

A1 BAFEF QAL N ) 5T
Table 1 ~ Comparison of simulation and

observation for meteorological variables
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planning on atmospheric environment

B2 g T 3T ROBEMLI G R RSP BE R M DA
SERAEPRAR R A SRR, o B R S A
FEnr

(1) Tyo AR o Y00 LI HE 5 M b 7T B B
FERIRAY KT . TR, TR NS S iy iR
BB, RIEHTHESR, TR B AR
WA BE RN G W9 70 A AR, AR . 1RE
JRREE . WR)ERPEERTTALX 3 A0 hn EE R
A3 AL Ao T L PR R MR 2 0 99 B

TE T S RBUBTT A28 T,y YA L,
WIRRANEE (2 m &) 5 T, ZEM RNk
PR SR B, HOR T R B R SR P AE
5. Jo4 AR, A5 M LMK IIRZE (C)
Rk K >2.5, 2.5~1.5, 1.5~0.5F<0.5,

P 50 BE R TR i 2m R R A B R B SR O
CIET K “E5T R RO A TR e HoR AT A
B S SR BT R NG 8 s (1) MRt
W22,

(2) L: RGEEE, BREZEHE, RHE L
28 B — 25 5 XS Yy T R AR IR A O T L, B
RGP AT LA LT O B, RS TR R



118 HREEER (B RBER)

548 &

H, AN TR EE T WY, RAE R
D RE MG AR B I B B T

AFEIR PR DR A B R BRI B, AR
HEARB 2124 1 B BBV Bl e TR 2 R B O i
W tEts (1) W32,

(3) L WRJZHRFEEATT], KATRE BRI
EREREYHBAER . SRERTIEERE, W
FHILRGREERS EEERNRE, TRUIEEE
RZzsm, Jovsm P 8, AR R B ERF AR
REHIE , AT AT RRER . TR TA
TR, BB 5T L, RS
RS RRE, AN TR

BN LAV DGR R S R B, AR
B0 A5 S N ) ) 5 (0 BT 4 R 30 U2 R B2 )
TR 18R (1) W2,

(4) T,: AR AFEERRT 10 m B F,
R UM < 1 /s B9 DX BB i 10 TR b 9 3
B, PSR — AR BT TS R A B
HEST o

B /N UK 49 A0 To B 404805 (1)
BRI LS 2.,

(5) 1y: BWEES1. BRSBTS YK
SR S AR . BEARINT
¢, - C

C,
R, C, WL IR, C RIS
W . R F > 30% 1K 55 &5 R 4
PSR, B R A ) TR 449
B (1) MRS 2,

F =

A2 R FIATR R P LI AT

Table 2  Single evaluated index in assessment system
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(a) Monthly average T2 in pre-urban simulation () Pre-urbanization
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Table 3  Integrated assessment of atmospheric

environmental effects after urbanization
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