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Abstract The study of two kinds"of cooling roofs (high reflectivity roofs and green roofs) has
important implications _for the mitigation of high temperatures in summer in Beijing. This paper
has combined the/\WeathResearch and Forecasting Mo(&lRF3.8) wth the SingleLayer City
Canopy Model (SLUCM)evaluated the simulation performance of control dassel) in this
coupled modelith meteorological data of 158 stations in Beijing and used seven different albedo
roof cases/(case®) and different coveratios of green roof cases (cas3o carry out sensitivity
studies.The results of the study showed that: (1) In the urban area of Beijing, the roof which
albedo is 0.85 (case4) has a better cooling effect than 100% (case8) green roof, the average
tempeature of case4 drops 0/90and in the meantime the cooling of the case8 isN.4@)

With the albedo of the roof increases by 0.1, that the maximum temperature in Beijing will
decrease 0.2¥. And the increase of the proportion of green roofs will also result in a decrease in
temperature. With each increase by 10%, the maximum temperature will decreasehby 3)L6
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There is significant impact on urban heat islantgil™ that caused by cooling roofs. Compared
with casel, the maximum UHI of case4 drops by M.4iuring the daytime fnrm 13:00 to 14:00,

which is higher than the cooling effect of case8. (4) The cooling effect of the cooling roof can
reach the height of 1.2km above the city, and the turbulence movement is also significantly
reduced. At the 12:008:00 of thethree days, ampared with cask the height of the boundary
layer of case4 and case8 egspectively average reduced by 669m, 430m.
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Fig. 1 Land use types for the triple nesting of WRF simulations and the underlying

surface of DO3. (a) Black rect angles indicate DO1, DO2, DO3 simulation areas and

terrain height (unit: m), (b) Black circles indicate 158 observation stations; AB

is a vertical section; and the area of black circles (radius: 35 km) are used to
calculate the urban heat island intensity

8 b\ C v - AT T L o
(casel) @, . \ i W 0.2 "N v b



i A i 3 (case24) a \ i No#
0.43 0.6a4 0.85As ~ 4@ © (case58) @

W 20% 50% 80% 100% i1 T vo\M G D T w 0.2A o @
a a. w1 u v a 1A
1. o & |
Tale.1 Configuration of the numerical study cases and parameterized program
L o i b\
o casel case2 case3 case4d caseb case6 case7 case8
i 0.2 0.4 0.6 0.85 -
\l - - 20% 50% 80% 100%
WRF WRF3.8
T 40.405'N 116.326E
2% 100 95 136 121 151 136
1 :9km 2 :3km 3/ 4 1km
Ne 53
Noah (Chen et al.200®)
\ ~ SLUCM
a WSM3 ~ Hongetal. 2004
RRTM (Mlawer et al.1997)
Dudhia (Dudhia, 1989)
MYJ (Janji ¢, 1996
48:8n\\ang et al.2009)
10m
10m
\ 0.783(Wang et al.2009)
W (max 120Wni(Miao and Chen 2014)
Y (max 42Wni(Miao and Chen 2014)
2.3
Y G. . T 217@
2, i v A ! b
75 Now © 1bT w ~ 3~  1bT 7/ A 6 217
@ 2010 7 47 ° L3 N 2236 v
[ oo A~ z 50@ i 108e 3
T A
3 T
# 2010 7 47 . i3 M 158a - a3 ~
" b L o~ casel” 2m © T7a2m " RA  10m



UV Ne ~ A 2 , Noz a3
r i ( )v b casel . 4:00
[ vval7.00 | v’ L3 b vT i % b
( ) ¥ W A caselb as v (R4 0.85a 0.90
Z (MBu -0.28°Gh -1.56°CA  2(c)a (d) " RNez w 0.743 091 »
caselT L3 2 r v G VA 20T 7 4 1200
5 600 -1° v b caselZz 25% A @ v
\l T b - vop Zv A
2(0)&(f) T~ 10m v rZ "1 7 RNezwu 08230.28A
AW G No L~ o i TR
p 10m W v 0 F W
Hs Tar o X -
b : Tt 10m v VZ.04s 7 2013A
60 60
—— observation —— casel Urban (a) —— observation —— casel Rural (b)
50 - 50 -
40 40
o
5 _W\ o
e
20 20 -
10 - 10
0 T T T 0 T T T T T
00:00 12:00 24:00 12:00 24:00 12:00 24:00BT/ 00:00 12:00 24:00 12:00 24:00 12:00 24:00 BT
Local Time(h) Local Time(h)
140 140 -
— observation —— casel Urban (c) —— observation —— casel Rural (d)
120 - 120 -
100 - 100
T 80 - 80 -
£ 60 - a0 -
40 - 40 -
20 - 20 -
0 T T T T T 0 T T T T T
00:00 12:00 24:00 12:00 24:00 12:00 24:00BT  00:00  12:00 24:00 12:00 24:00 12:00 24:00 BT
Local Time(h) Local Time(h)
18 18
—— observation —— casel Urban (e) —— observation —— casel Rural (f)
15 15
12 12
@
£ o 9 -
=
b ) 6 6
st A) pa B osaind MR
0 ; 0 T — T
00:00 12:00 24:00 12:00 24:00 12:00 24:00 BT 00:00 12:00 24:00 12:00 24:.00 12:00 24:00 BT

Local Time(h)

Local Time(h)



2 2010 7 47 (Urbanb 3 (Rural) T 2m T2 N~a2m RH%
10m UMO nis™ v~ casel” v~ observation "%z A
4 casel v’ Y v’ - - y3'a a
vV ) "
Fig. 2 Thethree - day hour- by- hourcomparison of simulated (casel) andobserved the
2-mtemperature T (N ), 2-mrelative humidity RH (%), and wind speed UV 1, (M S)in
Urban and Rural areas from July 4 -7, 2010.

(Theredsolidlineistheaver ageofcasel, thebluesolidlineisthe average ofthe observation,
andthelightred(lightblue) shadowisthesmallestthree -dayhour,large -arearangefluctuation
range)
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Fig. 3 The difference value' between the three -day average temperature T . (N ) and
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