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Urban terrain types and evaluation of wind environment in the main urban area

of Guangzhou

OUYANG Ruikang, SUN Wu", CHEN Min, SUN Jing, ZHU Linlin, QTIAO Zhiqiang
School of Geography, South China Normal University, Guangzhou 510631, China

Abstract: Research on the types of urban terrain combination and the influence of terrain on wind field is helpful to
understand the mechanism of urban wind field and optimize its ecological environment. Taking the main urban area of
Guangzhou with dense high-rise buildings as an example, on the basis of determining the urban macro-terrain type, the air
duct is identified based on the low cost path (LCP) , and the wind environment quality is evaluated. The results show that
(1) the urban terrain is briefly divided into 4 first-grade terrains and 11 second-grade terrains. (2) According to the
standard that the intersection angle between LCP path and prevailing wind does not exceed 22.5°, the ventilation path is
screened and determined as the wind duct. Base on the density and frequency of LCP grid, combined with wind speed and
wind frequency under different wind directions, the wind environment type and spatial distribution were evaluated and
analyzed. (3) According to the configuration of natural and urban topography, the environmental quality of north wind is
much higher than that of northwest wind and east wind. The east wind has the lowest wind frequency and wind speed, so its
ventilation condition is poor. (4) The results show that the Pearl River waterway is the widest and the best wind passage in
the city under three wind directions. The regional wind tunnel and the section with better wind environment are concentrated

on the main road parallel to the prevailing wind direction, but the most of them are similar to the north-south direction.
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Because the height of Guangzhou urban terrain decreases outward with the Peak Clusters of Pearl River New Town as the
center, the ventilation of the periphery of the main urban area dominated by low-lying terrain is better than that of the
central area. In particular, the old urban area with Peak Clusters and network platform in New Pearl River City has poor
ventilation environment. Based on the LCP evaluation results, this paper requires mutual verification of different technical

routes in order to improve and optimize them continuously.

Key Words: mixed DEM; terrain classification; leastcost path; wind environment type; Guangzhou
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Table 2 Ventilation environment quality in different wind directions
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3T NS A XU T 3 DRSO, AT 3 A i XU 5 R A 2 KU, T 7 LABH . p T P 3 i b A BR VT3 3k
1o 13 H A RO ] A3 D, T LA L I Sk 3 1 = IR X A R XA T H 0 DX, AR 1 R VBT S AR S T 4%
AR Hb Sy T IR X XEREE 25 . B A6, E R 55 m B9 2 L0 SR T B BRI, BE R K] 7S
A, TR B T IR 3 A5 M U B4 JRUASG

4 HRRSIHR

41 #5i5

4.1.1 ARPEEFIT E A, A B HER R 50 m HUE 5 E#SIR A1 DEM, 46X = B A R BE DL RO T
TEAR, 8 3 3 SR AT 5 B T ) 3T RS A IS, K 3ok T 1 T TR A R 23 4 A — I 11 A R P
A MRS S5 1 Y 2 70 K s B 20 A K AR 3k i RO AT 55 XU B 5 T i ) 2 UL s

4.1.2 DU E A AR/, L LCP #4258 4T XAS f AN BB AL 22.5° bR , T 10 6 0 XU A2 A A XL
T, MG LCP A% M8 B S AR, 45 A R TR XU RGE -5 XU, TR 2B T AS [RDBeA T IXU ) KGR ET 26 XL
WA G oA, ARFEARBELR, 28 T B0, 0BRSS B B IR Ss T3k g

4.1.3  EWIX HRANTE G HIE 5K A 72 0000 B R R AN TR AU R B R 28 0 5 i, b XURUA 85 o i
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TG 15 TG RUFI AR IR, 1 25 L XGRS XA A5 P G RN A8 22 | 2R LA B0 ) v A XU L FR TSR IR XL
I R , 38 KSR A AR 22 5 BRVTAUAE 7E = JAUT] T 802 FRUBE S5 B D1 20 3ol i i e (%) XU 5 IX sl 1) XU 5 IKUER 5
B ry b BAR thE S FE X PAT I A B H DGR RIRT AE R & 225 A6 = B sy KU 6 30X Y
38 AU A LR AE R s )N MR AR VTR A AR Ry rh s ) AR, 85 DA b TR Sk 1 T2
DX & P18 XUPIE T R0 DX, 5 R R VB RIS I 250K 15 1ok =8 0 IR K KRB 22, R KRB 45
IO FEIR TR b LU
42 e

BB 3 XA B L B RV 2 T 7 S T 45 2 o AR i 442 39 mT S I XU 1) AR 5 XU 43 o o 114 3F
M A8 B EA R B ARE SR . BN R FREA R B, LS AL & X3 3 X XA B 9 1
Mg RARVCEC  3E I T 25 R BE A XERE . RIS JCIS R EUERAL Wy XGRARIE BT GIS “F 65 TN 45 2R
X ST AR A AT T AT FIARES | 2 [ HF A UL K5l 1A 7 o e b T h A T RUBE (646 . X TR IR 4F A
PG RFAR B XU AR UG XL, LCP BEAR S SR AH A Y X W B B2 7 ¥ A A i R . IRt 56 0%
e S R N E s N S5 0 LR | o I =3 s = 7 NS = 1y L

ARCAE 50 m A% A FEAE F P2 AR 2540 DEM, R LCP R XUGE (9 70 PR 1 T EK R ORI, RSk
AT ARSI T R0 1 75 22 4 S 25 G DEM 120 B ) 58 th B sl i), i KUB 23 [R5, 5540 LCP Jrik
JUAET U AN R U] A1 27, AR A4 sl g 18 JRGIE 5 RUER 58 ot {HL ] 452 4 4 XUl B ¢ A i o, 0 22
IRV A S )38 P AR
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