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Abstract: The characteristics of atmospheric physical environment in urban areas are to a large extent de-
termined by the status of underlying surface. An increase in the urban natural surface such as wetlands
may help decrease surface temperature, increase humidity, change local flow field, and improve local mi-
crometeorological conditions and atmosphere physical environment. The multi-scale numerical modeling
system provides an effective method for assessing quantitatively the atmospheric physical environment in
urban planning. In this paper an Urban Scale Model in the system is used to simulate the variability of sur-
face air temperature, humidity, wind velocity, atmospheric diffusion conditions and their effect on urban
atmospheric environment on condition of the dispersed or converged water layout with the proportion of ur-
ban water area in urban area being 4%, 8%, 12% and 16% , respectively. Based on meteorological obser-
vation data at urban water body sites in Beijing, the differences of air temperature and humidity among the

area surrounding water body, commercial areas and traffic zones are analyzed and the simulated results are
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compared. The results reveal that the layout of urban water body has an obvious effect on urban microme-

teorological environment. No matter whether the layout is dispersed or converged, the increase of urban

water body area to a certain extent leads to the decrease of surface air temperature, increase of humidity,

and enlargement of wind velocity. But water body in the dispersed distribution has a more significant effect

on the urban micrometeorological environment than that in the converged distribution.

Key words: urban planning, atmospheric physical environment, multi-scale numerical model, water lay-

out, numerical simulation
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Table 1 Mean element values as calculated initial conditions

at 02, 08, 14 and 20 BT in January and July in Beijing

Aty W PR/ COCPFRIRNEE/ 2 PR/ m . s
02:00 —3.85 36. 80 1.61
08:00 —4.83 30.55 1.93

YA 1400 1.33 24.58 2.64
20:00 —2.20 32.25 1.62
02:00 25.04 79. 46 1.43

_ 08:00 25.94 75.32 1.76

" 14:00 31. 46 54.28 2.74
20:00 28. 65 65. 69 1.93
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Table 2 The comparison between daily mean
temperature (C ), daily mean relative humidity ( %)
and daily mean wind speed (m + s™') in summer under

the urban dispersed and the converged water layouts
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Fig.1 Setting urban water layouts and proportion of the urban water area to the urban area
The upper row shows the dispersed water layouts and the lower row the converged ones with the
proportion of the urban water area to the urban area being 4%, 8%, 12% and 16 % from left to
right side; the urban range is 90 kmX 90 km; the X-axis denotes the west-east direction and
Y-axis the south-north direction; the jacinth stands for the urban region, the reseda for the

farmland and the blueness for the setting urban water

(b)
80

60

40

20

0 20 40 60 80 0 20 40 60 80

T T T T T e T T T T T T e
32.8 33.2 33.6 34.0 34.4 348 20.45 20.55 20.65 20.75 20.85 20.95

B2 SR R %€ 2 (8%0) B ZE 1400 i Hb i i )i Ca, CHFN
FIR (bog « kg™ D RS A CAAR & L& 1D
Fig. 2 The distribution of the surface air temperature (a, C) and specific
humidity (b,g * kg™') at 14:00 BT in summer under the dispersed water

layout scheme 2 (8%) (The significance of coordinates is same as Fig. 1)
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Fig. 3 The distribution of the surface air temperature ('C) under the dispersed
water layouts with the urban water area of 4% (a), 8% (b), 12%(c) and 16 % (d)
respectively at 14:00 BT in summer (The significance of coordinates is same as Fig. 1)
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Table 3 Impacts of the dispersed water layouts on air
temperature, relative humidity and wind speed in summer
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Table 4 The daily mean heat island intensity (‘C ) in

daytime of summer under the urban water layouts

VE D! VIE 3 E E X
%) (8%) (12%) (16 %)
53 HCRY 1.09 0.94 0. 88 0.75
AL AL 1.25 1.18 1.12 1.08

— 203 M o WORL K PR AR Js X 3 B2 KT
g A I 5 R R 5 I B R (3R 5D L AT U B
Wit 5 30T 7 T AR 4 0 P 5 K R 5 L 5 A
B/ . KRS AR 4B F] 1620
PR 5 5 R AIR 25 06 L SRR Y IR/ 2496 0 XA
BT KR BRI 1A% IR L 0.2 C
R AR AR . B PR Y BEITE K MR A N 4208 4l
F 8o I A B L L3k 1200 ZJ5 L Bl K AT AR
340 568 R S5 Y L A3 B D 8 060 F 4%

x5 BEFAXRSHEKEERETEY
MBREMEREEE
Table 5 The mean heat island intensity (°C )
and the strong heat island range (%) in daytime

of summer under the dispersed water layouts
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PR/ C o 2,01 1.82 1.64 1.48
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Note: The strong heat island range is the proportion of the area with the
temperature difference between town and suburb greater than and equal to 2. 0

C accounting for the urban area
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Table 6 Weak wind range (%) and diffusivity (min) in

urban area under the dispersed water layouts in summer

VIE B Tr 2 PESE EX

%) (8%) 12%) (16 %)
INRX LR/ Y 73.72 38. 04 31.08 29. 00
e J1 /min 32.81 31. 27 30. 27 29. 23

T /XU Bl A U =T e s 1 DI Tl DX 7 B
Note: The weak wind range is the proportion of the area with the wind

speed less than and equal to 1.0 m » s—! accounting for the urban area
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Fig. 4 The distribution of the selected 8
automatic meteorological stations for
the comparison of wetland effect
in Beijing city
The triangle stands for the station close to

waters and circle dot the station away from waters
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Table 7 Variations of monthly mean temperature (‘C ) in the selected 8 stations

1H 2 H 3 H 4 H 5H 6 H 7H 8 H 9 H
E I 20. 5 25.9 28.3 26. 0 22.1
ST B —2.2 —2.4 6.5 15.7 20.5 25.8 28. 4 26.3 22. 2
T —2.8 —2.9 6.2 16. 1 19.9 25.5 27.9 25. 8 21.5
KT | —1.6 —2.3 7.0 16.9 20. 4 26. 1 28. 4 26. 4 22.5
PEELT] —1.8 —2.2 6.8 16.6 20. 3 26.0 28.5 26. 4 22.6
AN ER —1.4 —2.0 7.1 16.9 20. 4 26.1 28.6 26.5 22.8
PR ATF —2.5 —2.5 6.6 16.7 20. 4 26. 1 28.5 26. 2 22.1
K] —1.7 —2.4 6.9 16. 8 20. 2 25.9 28. 4 26. 4 22.6
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Table 8 Variations of monthly mean relative humidity (%) in the selected 8 stations

1H 2 A 3 A 4 H 5 1 6 7 A 8 A 9 A
EHE 45.3 57.5 60. 9 70.9 58. 1
TV 34.2 39. 2 26. 9 30.7 43.0 55.3 59.9 68. 6 59. 8
NES:'e 49. 4 53.4 60.9 47.8
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