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Abstract: The environment temperature and relative humidity at 130 green patches of 21 urban
residential areas in Shanghai were investigated at high temperature weather in summer, and temperature
drop range at different urban green patches and its influence factors were also researched. The resulis
show that the urban green patch has an obvious effect on falling temperature and increasing relative
humidity to surrounding environment, which can improve human comfort with a temperature falling of
2.6 °C, relative humidity increasing of 8.3% and human comfort increasing of 0. 8 at the center of green
space. The environment temperature and relative humidity have significant effects on temperature drop
range of urban green patches, and the effect of environment temperature is higher than that of relative
humidity. The temperature drop range has a significantly positive correlation with environment
temperature (R =0.416) and a significantly negative correlation with relative humidity (R =0.460).
With environment temperature rising and relative humidity decreasing, the temperature drop range at
green space center is the biggest. Among the main siructural indexes affecting temperature drop range of
urban green patch, the influence of big arbor coverage is the strongest, followed by that of small arbor
and shrub coverages, and with increasing of coverage, the effect of falling temperature become more and
more obvious at the green space, especially at the center of green space. Also the green space type,
shading state and tree species planted at urban green patches have significant effect on temperature drop
range. The temperature drop range of green patches planted with big arbor is the highest (2.8 C),
2.0 °C with small arbor, and only 1.4 °C and 1.2 C with arbor-shrub and shrub-herb, respectively.
Using Cedrus deodara (Roxb.) G. Don and Cinnamomum camphora (L.) Presl as dominant tree species
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at green patches, the effect of falling temperature is the most obvious, while that of lawn is the worst. It
1s suggested that for falling temperature, arbor should be used as dominant structure type and shrub-herb
as subsidiary type, and single lawn green type is avoided as possible to use in green design at residential

dareas.
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influence factor
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Table 1 Comparison of ranges of falling temperature, increasing
relative humidity and increasing human comfort at different plots in
green patches (X = SD) :

METROEEE/C  ARXTREINIE/% A (KEFiE AR

BERY

Pl B Temperature Relative humidity =~ Human comfort
ot drop range increase range increase range

SN 1.1+0.2 3.7+0.2 0.3+0.1

LB 1.6 £0.5 5.4£1.0 0.5+0.2

LZ 2.6+0.6 8.3x1.1 0.8+0.2

VSN, Fsgii% 1.5 m A A/K BB B Cement road away from the
edge of green space with a distance of 1.5 m; LB; £k#hil1%k Edge
of green space; LZ. #%HiH.0> Center of green space.
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BF/°C  Temperature drop range
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ﬁﬁ?ﬂ%%ﬂ*uﬁi&ﬁ%mﬁﬁi&ﬁ% 1.5m
b 7K YR TE B R R S5 R 3, ISR TR A P T R
BEFiE R B EIFM% (R =0.416,P =0.000) . R
T B R R , G O PR ) R TR R R R, R Z AR o

A SE 2 AR B RLR T L, BE PR IR B Y 7
b R R R AR L K, S b 4 Bk TR
IERF R, BEGHI % 1.5 m AbsK JéE B BRI IR
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(X) 5 EREEEE (V) MR R TER:
Y = 0.218X - 6.553(R*>= 0.173),

_1.0 i

@ . EHL Center of green space; [1: £RHbif1% Edge of green space; M: HESEHIHZ 1.5 m LAY /K JEE # Cement road away from the edge of

green space with a distance of 1.5 m.

17 FRESIE 55 % b 1.0 MR VLB BE IO M E B 28 Correlation linear between environment temperature and temperature drop range at center of green
space; LB, IR Y 74 25 R TR IR BE A 3G 2R Correlation linear between environment temperature and temperature drop range at edge of green
space; SN: HIFRE SH&MINL 1.5 m RE B 7K B3 B BRI I B A 6 B 48 Correlation linear between environment temperature and temperature

IR E/°C  Environment temperature

drop range at cement road away from the ‘edge of green space with a distance of 1.5 m.
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Fig. 1 The correlation between environment temperature and temperature drop range at different plots in green patches
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IEAHIHRE (X) 543 T REIRIEE (V) R4
FIAFREN Y= -0.055X +4.430(R* =0.123),
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0.040 , FAXHREER F=1.7, P=0.196, EHHIER
JE X 45 b AR TR R 2 PR ) R A B B

45.0 50.0 55.0 60. 0 65.0

MIXHEE/% Relative humidity

@ ZFHHL Center of green space; []: SHizhe: Edge of green space; W: BEZH1H%% 1.5 m Ab/K JEiE 2 Cement road away from the edge of

green space with a distance of 1.5 m.

LZ: A% E 55 s v O MR B S B9 426 28 Correlation linear between relative humidity and temperature drop range at center of green space; LB
AR 55 5 b 1 G M R BB UM G 48 Correlation linear between relative humidity and temperature drop range at edge of green space; SN: Hi%t
BESHERMING 1.5 m 4 HK IJE3E 2 MBS B B9 A6 128 Correlation linear between relative humidity and temperature drop range at cement road

away from the edge of green space with a distance of 1.5 m.
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Fig. 2 The correlation between relative humidity and temperature drop range at different plots in green patches
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Table 2 Covariance analysis of green space structure and temperature drop range at green patch of residential area

¥ Factor B SS HEE Df ¥y MS F AR Sig.
£f b E] B Green patch area 0.265 1 0.265 0.4 0.548
LFH T Green patch width 0.862 1 0.862 1.2 0.280
KIEARTEE Big arbor height 0. 144 1 0.144 0.2 0.658
INFRAE B Small arbor height 0.163 1 0.163 0.2 0.638
BEAREFE Shrub height 0.358 1 0.358 0.5 0.486
HAEE Herb height 0.311 1 0.311 0.4 0.516
KFeAERE Big acbor coverage 11.780 1 11.780 16.1 0.000
NFAREE Small arbor coverage 7.204 1 7.204 9.9 0.002
WA BE Shrub coverage 4.477 1 4.471 6.1 0.015
EIA % ¥ Herb coverage 0.467 1 0.467 0.6 0.426

BER R 13.7% M 62.2% ,

Xt B R A R B T R R AT, B R W, B
KRIFAREFE /INFT AR 35 B B R 35 B 3, S M
R YL S SR R R R B &, U R o v B R TR MR
HE R, AR A oK TR B IR R
% 1.5 C, KFFARREE REIHRE| 30% , M/MFAEE
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INRAR T E KRR BRI ST 2 W FERAB L
e T, AR EE R SR IE R =2. 14 x XFF
KERF +1. T8 X /PDIFAEE + 1.4 xEREE +
0.335 x IFFIEIE B + 6. 48 x SRIE A X IE B - 15. 08
(R*=0.495,F =21.4 ,P =0.000) , . R E A
EETUEH 32 C ~43 C, AR AL A & 7 H
$135% ~65% ,
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S BKTTAR VIR TrEMMMERLS SR E
(9 4 FpSOBRA FHARIRE — S HBERE PO A %
FIFENZ 1.5 m ALk R B BRI RRIRIE R THE
Wil , RIE3, KEAGHNERIBE RS, A
2.8 C/NFAGHHREIRIEERET 2.0 C;WIT
THEAH )9 B 45 A 1 45 3t B 1L WR B2 WA B/ TR
B AU 1.4 CAI1.2 C, HESIEREA,
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£3 FRAXBGMBIRERBERLLB (X +SD)
Table 3 Comparison of temperature drop range in different types of
green patches (X +SD)

Ex3iil FeiR g pE/
Type Temperature drop range
K FF¥ A Big arbor 2.81 £1.01
/NFEAR Small arbor 1.97 £0.73
Fr#EAHE] Arbor-shrub 1.43 +£0.57
HEHE 254 Shrub-herb 1.21+£0.71
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AR A b TAT 19 308 FEDIR B, o 130 M R
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Wi 2 5 B G 5 A SR BLA B — B M FRRBCR , A&
LRGN G HEBEEMNG 1.5 m iy KIEE
B MR OB W R, IR R EEXH
BRI 1.5 C LA LA FEIRBOR , KT8 bbbk
B 80% LA WY FH , T 4 b i 2 RZER A BH B AT
2.6 EEARARERFMNFRBBEREEITHREY
RELER

STLAE#A( Cedrus deodara (Roxb.) G. Don)
¥4 ( Cinnamomum camphora ( L.) Presl ), J~ & %
( Magnolia grandiflora L.), 7K ¥ ( Metasequoia
glyptostroboides Hu et Cheng) . #i #§ & ( Phoenix
sylvestris Roxb.) S 4R 7 ( Ginkgo biloba L.) S A SR
)43 3 BT B ) IR R AT 58 L FFAR U B St b
BEEL L I MR HA % 1.5 m Ab/K YR TE B
1 R R T YL T T e 0 W
WATHER , Rk 4. BRER, FEASHRAE
18210 453 b B R BR 5% 1 R TR BCR B W B, PR
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SN LB LZ
45 Plot

B AIEBH No shading
[ #4#PH Partial shading
B 23 Full shading

SN: PRGN 1.5 m RbAY/KIBEH Cement road away from the edge
of green space with a distance of 1.5 m; LB. £#1i1%% Edge of green
space; LZ. &E#irhut> Center of green space.

B3 PR xR R K R M e R R R R
Fig. 3 Effect of shading state on temperature drop range of green
patch at different residential dreas
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TabIe 4 Comparison of temperature drop range between green
patch with different dominant tree species and green grassland (X +
SD)

LR PRI/ C
Dominant species Temperature drop range
EH Cedrus deodara 2.50 £1.42
FH# Cinnamomum camphora 2.37+0.66
J"E % Magnolia grandiflora 1.94 £0.83
IKAZ Metasequoia glyptostroboid, 1.93 £0.69
ERAFH Phoenix sylvestris 1.76 £0.59
75 Ginkgo biloba 1.45 +0.63
EI¥ Lawn 0.61 £0.33
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