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Fig.1 Dalian city landuse map

Global landcover T " y
B3z IR | | B
GIST-& GISTF-aH5%
ﬁ%ﬂ_‘ﬁﬁnﬁ: ’E}ﬁ%ﬂa\?vGSM Geogrid.exefhb
GIST-& Btk
f&1Elandcover Blg; A WPSHFE L IE
write_geogrid.c
o |
GIST& RN L] N -
Eﬁ%landncover 0.25~1 k¥ e HASCIIFR

B2 LHFIFA%HEE WRFH#SHEFH
AR
Fig. 2  Process of converting landuse data to WRF

geogrid data

WP AUE(hPa)  JEEHE)2015-07-03T22:00
41°N

o

>
4Np

8
3N
Hio
3N |
Hiox

3T°N |

11é°E 126°E 121I°E 122I°E 12?;°E 12I4°E
B3 201547 H3H28EFTAAAE
% 1H & H
Fig.3 Sea surface pressure contour at 22:00 July

3rd, 2015



504 X #

2 I X

VS

¥ % R 56 %

PGSR, O 1R B B i A R 5 R ) B SR A A
ROME S AETGHR LR i BT 2 (LA fa FR B 1)
A7 7 B 181 5 WL, I 3R BT JE K 1 1 B 52 4 o

CLATF AP FR B 2K ) 00 228 B X003 &% SR (5% 1) AR i 0
I 238 TR, AL B B P R4 DX el XL 1 Ay b Al P XL
0.2~7.0m s ', i@ 19.0~25.7 C(A .

* 1 HwA LW R
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Fig. 4 The background wind field and temperature
field at 12:00 July 3rd, 2015
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Fig. 5 Nesting grids setting and the topography
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Fig.6 The wind field and temperature field at
15:30 July 3rd, 2015 (the inner domain)
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Fig. 7 The temperature field at 19:30 July 3rd,

2015 (the inner domain)
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Urban climate high resolution numerical simulation research
based on WRF/UCM

GUO Fei”

( School of Architecture and Fine Art, Dalian University of Technology, Dalian 116024, China )

Abstract: Choosing a sunny and high temperature day from 2:00, 3 July to 2:00, 4 July in 2015 as
the research background, a 1 km high resolution numerical simulation for the urban climate in the
coastal city of Dalian was implemented by WRF/UCM. The experimental results show that the wind
from the sea and mountain can significantly moderate the UHI (urban heated island) ; the wind funnel
effect is found in the urban center area caused by the mountain terrain. The UHI center with the
maximum intensity reaching 6.9 °C is located in the Dalian Development Zone, appeared at 19:30 on 3
July, 2015. The simulation results are compared with the data from two weather stations and the field
observation, it is found that the variation tendency of them is consistent. The accuracy of the surface
temperature field is better than that of the wind field. The maximum bias of temperature is
—3.10 C, the minimum is 0. 08 ‘C ;the maximum mean bias of temperature is 0. 88 “C, the minimum
is 0.52 °C; the maximum RSME of temperature is 1. 23 C, the minimum is 0. 63 ‘C. For a large-scale
urban climate simulation, the deviation is within the acceptable range. The correspondent UHI

moderation strategies for urban planning are also analyzed.

Key words: WREF/UCM; urban climate; numerical simulation; Dalian



