9537 % 3 A % Vol. 37 No. 3
20114 3 H METEOROLOGICAL MONTHLY March, 2011

P E Wi R A AR AT T £ T R B R BLR 3 [)]. S R . 2011.37(3) :298-308,

BEBHETR2EE SN HETISKE MR

HOA OHOH K FOKOR
1 R#fE LT R¥E R, R 610225
2 ERAEZFN, b 100081
3 RA T AL, KA 610072

RO TR AU TR AN G T TR K P A A M DXORE A0 ST - R SR A2 WRE R AT B2 i e 2 A
A 0F 2008 4F 7 7 6 HHEZS 15 5T B BRI T LR R AR EAT 1B OF AT I 1 3 ) T BEOR)  slab BEC R RIS R AT T
X HE AR BT o AR AU 45 2R 22 W 30 DX IR A AN 37 7K T R THT 4 38 0 o 508 75 b 5 2 R A0 3 3 R YR R N U0 o Y A e SRR
S8R5 Sk T S ST o O S A AT T O 0 TR R A T R 0 SRR R B TR AN R A T B R B R Ik i )R A
ALY 2 m I RE MR 22 9 D7 AR R 22 D/ 5 T T AR T DR R A SR A 0 2 (0 R A A L I 10 m XU /)N 3k Tl
T AT7 T PR

KR W0 ARG TR . TR S B

Effect Simulation of Chengdu Fine Underlying

Surface Information on Urban Meteorology

XIAO Dan' CHEN Jing® CHEN Zhang® ZHANG Bo’

1 Chengdu University of Information Technology, Chengdu 610225
2 National Meteorological Center, Beijing 100081
3 Chengdu Meteorological Bureau, Chengdu 610072

Abstract: In order to improve the level of Chengdu fine weather forecast, using Chengdu fine underlying
surface data, the urban meteorological characteristics of Chengdu are simulated by the WRF coupled with
single-layer urban canopy model for a clear day, on July 6, 2008, and those are compared to simulations
with old land-use data and slab model. The result shows that because of urban impervious underlying sur-
face area increasing, the surface evaporation and upward moisture flux are significantly reduced, latent
heat flux decreases and sensible heat flux increases. Urban buildings can intercept long-wave radiation en-
ergy. so urban turbulence enhances and boundary layer height becomes higher; With the fine land-use data
and single-layer urban canopy model, both negative bias and root-mean-square error of 2-m temperature
decrease; Urban area expansion and more buildings have led to the result that the urban heat island effect
strengthens, urban 10-m wind speed decreases, heat circulation between urban and suburban areas en-
hances, and local vertical circulation boosts.
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Fig. 1 Three urban canopy models:

(a) slab model, (b) single-layer urban canopy model, and (c¢) multi-layer urban canopy model
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The numbered stations starting with latter S represent automatic meteorological observation stations
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Fig. 11  Urban road skin temperature (dotted line
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Fig. 13 As Fig. 12, but for 14:00 BT 6 July 2008
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Table 2 The 24 h observation mean values and

standard deviations, and OldExp and NewExp mean

errors and root mean square errors of 44 stations 2 m
temperatures from 21:00 BT 5 to 20:00 BT 6 July 2008

pURIL] OldExp NewExp

vk e S 5 o . 44 3
P e e B8R
S1002 28.6 4.92 —2.91 3.07 —1.52 2.32
S1003 26.8 6.42 —0.10 1. 71 2.28 3.67
S1005 27.7 5.06 —1.89 2.23 0.02 2.26
S1006 29.4 4.75 —1.58 2.10 0.01 1.91
S1007 28.0 5.35 —2.00 2.39 0. 10 2.33
S1009 30.1 3.85 —4.12 4.52 —1.69 2.49
S1037 25.6 5.54 0.49 1. 25 2.49 3.33
S1038 28.0 4.01 —0.54 1. 89 1.16 2.19
S1039 30.1 3.79 —2.47 2.98 —0.92 1.72
S1042 28.6 4. 54 —2.32 2.74 —0.02 1. 68
56288 26.0 4.17 —0.01 1. 89 2.05 2.68
56189 26.1 4.18 —0. 20 1. 00 —0.17 0.94
56285 26.4 4.19 —0.65 1. 39 —0.22 1. 31
56181 25.9 3.89 —0.19 2.06 1.08 2.38
56187 25.8 3.92 —0. 30 2.16 0.51 2.13
56272 26. 2 4. 31 —0.57 1. 54 —0.28 1.51
56290 27.0 4.85 —1.22 2.20 —1.10 2.12
56286 27.0 4.66 0. 40 2.08 1.49 2.67
56296 26.9 4. 98 0.07 2.25 0. 25 2.26
56188 25.7 4.17 0. 55 1. 22 0.61 1. 14
56284 26.3 3.88 —0.95 2.03 —0.90 1.98
56281 26.4 4.92 —0.17 1.23 —0.03 1. 15
56276 26.1 4.29 —0.35 2.16 —0.19 2.05
S1004 29.6 3.71 —3.58 4.51 —2.53 3.50
S1008 27.6 4. 60 —0. 80 1.17 1. 39 1.95
S1011 26.5 4. 65 —0.91 2.97 —0.87 2.98
S1013 27.7 4. 94 —1.02 1. 46 —0.89 1. 44
S1015 23.0 6.17 3.85 5.38 3. 90 5.41
S1017 28.2 4.31 —2.54 2.90 —2.50 2.87
S1018 26. 8 6.01 —1.42 2.03 —1.38 2.02
S1019 27.9 4.97 —1.60 1.92 —1.18 1. 36
S1020 27.9 5. 90 —2.58 2.90 —2.50 2.79
S1021 26.0 5.14 0.16 1.74 0. 35 1.79
S1023 27.9 5.42 —2.02 2.28 —1.87 2.13
S1024 27.1 6.12 —1.50 2.32 —1.42 2.25
S1025 27.2 4.69 —1.41 2.09 —1.39 2.07
S1027 28.8 5.09 —2.29 2.50 —2.17 2.41
S1028 27.8 4. 65 —3.50 4.57 —3.52 4.58
S1029 27.6 4.42 —0.11 1. 94 0.02 1.91
S1033 28.3 5.21 —1.19 1. 60 —0.99 1. 44
S1034 27.2 5.97 —1.47 2.18 —1.47 2.20
S1035 27.5 5.25 —2.00 2.43 —1.79 2.21
S1036 27.1 5.08 —1.51 1. 89 —1.50 1.92
S1041 28.1 5.02 —1.35 1.54 —1.02 1. 17
S H 27.3 4.82 —1.13 2.28 —0.42 2.24

31.5°N

T103.0  103.4 103.8 104.2 104.6 105.0°F

14 NewExp 45 OldExp 9 10 m 4= X3 22 43 A7
(a) 6 HO02Mm; (b) 6 H 14 W CHf7: me+s™ ')
B X A R Z X HEAE 0.5 m» s~ 2L I
Fig. 14 The 10 m wind speed difference between
NewExp and OldExp at (a) 02:00 BT 6 July and
(b) 14:00 BT 6 July 2008 (unit; m+s ')

absolute value of wind diffence in shaded

area is above 0.5 m * s7!
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Fig. 15 Vertical wind section below 2. 25 km
along 30. 64°N at 1400 BT 6 July 2008 for (a)
OldExp, and (b) NewExp (unit; cm * s ')
black bin is terrain height, horizontal line
at bottom shows the location of city
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