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Effects of the different width of urban green belts on the temperature and

humidity

ZHU Chunyang', LI Shuhua'* ", JI Peng', REN Binbin®, LI Xiaoyan®

1 Laboratory of Landscape Ecology and Green Space Planning, College of Agriculture and Biolechnology, China Agricultural University, Beijing
100193, China

2 Department of Landscape Architecture, School of Architecture, Tsinghua University, Beijing 100084, China

3 Laboratory of Landscape Ecology ,Beijing Institute of Landscape Gardening, Beijing 100102, China

4 Department of Landscape Architecture, Beijing Changping Vocational School, Beijing 102206, China

Abstract; As a very important part of urban green space system, green belt plays an irreplaceable role in the construction of
green space and improvement of ecological environment. In order to provide scientific basis for the construction of urban
green belts, the effects of the different width of urban green belts on the temperature and humidity were analyzed by the
small-scale of quantitative measurement. In this paper, six-green belts with different width including 6 m, 16 m, 27 m, 34
m, 42 m, 80 m along the west fourth ring road of Beijing were investigated in July of 2009. The air temperature and relative
humidity in six- green belts were measured once every two hours from 8 00 to 18 : 00 every day for continuous seven days.
The results show; (1) The temperature and relative humidity benefit increases as the width of six-green belts rises. The
green belt of 6 m width has a little effect on the decrease of temperature and unobvious effect on the increase of humidity ;
It has an comparatively obvious effect with the width of 16 —27 m; an obvious effect with the width of 34 m; an extremely

obvious and stable effect with the width of more than 40 m. Analysis of variance shows that the differences of air temperature
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and humidity between six-green belts with different width and control group reach significance level. Based on Duncan’S
Post Hoc Tests (P = 0.05), it can be concluded that the critical width of urban green belt for the obvious effect on the
decrease of temperature and the increase of humidity is around 34 m ( green cover percentage must be about 80% ) , as the
effect is better, and the optimum width is around 42 m ( green cover percentage must be about 80% ). (2) There is a
certain effect of green belts on surrounding byway, but this effect dose not reach significant level because the temperature
and relative humidity of byway is affected by the surrounding environments. (3) Regression equation ¥ (humidity) =
184.721 —4.038x (temperature) is built based on regression analysis between the temperature and humidity in six different

width green belts, which indicates that the relative humidity decreased by 4.0% with every 1.0 °C rise.

Key Words: green belt; width; temperature; relative humidity ; ecological environment benefit
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Table 1 The basic data of six-green belts
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Table 2 The average of temperature of green space internal and external at different time/°C

i ] Fe 1 FeHb 2 FEH 3 FEH 4 FEHL 5 FEHL 6 X} HE

Time Plot 1 Plot 2 Plot 3 Plot 4 Plot 5 Plot 6 Control group
08:00—10:00 31.4 31.5 30.5 30.4 29.5 29.2 32.0
10:00—12.00 34.3 34.1 34.3 33.9 32.5 31.9 36.0
12:00—14.00 36.8 35.2 34.8 34.4 34.0 33.7 38.3
14:00—16:00 37.3 36.5 36.3 35.4 34.7 34.3 39.1
16:00—18 .00 36.0 35.1 35.0 34.9 33.7 33.2 36.6
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Table 3 The average of relative humidity of green space internal and external at different time/ %

I} ] R 1 Bt 2 Rt 3 Bt 4 Bt 5 Kb 6 papit

Time Plot 1 Plot 2 Plot 3 Plot 4 Plot 5 Plot 6 Control group
08:00—10:00 62.9 62.0 63.5 65.9 70.1 73.7 58.3
10:00—12 .00 44.7 46.9 45.6 47.8 51.5 52.3 37.2
12.00—14 ;00 37.0 38.3 39.3 41.9 44.1 44.5 33.2
14.00—16 ;00 35.6 36.9 36.2 38.5 40.1 40.8 32.7
16.00—18:00 44.3 46.4 47.4 48.8 50.1 51.4 43.4

®4 FHMANHNI AFEHEREREE
Table 4 The average of temperature and relative humidity between green space internal and external of in three days

FEHb 1 FEH 2

HEH 3 Fedh 4 FEHL S R 6 X
WH Item
Plot 1 Plot 2 Plot 3 Plot 4 Plot 5 Plot 6 Control group
8 Temperature/ °C 35.1 34.5 34.2 33.8 32.9 32.5 36.4
S EE /0
*EXT(EE/./G. 44.9 46.1 46.4 48.6 51.2 52.6 41.0
Relative Humidity

M 3d SRR F 6 Rt I REIR RN HEF R FE b 6 > AR S > AR 4 > AR 3 > AR 2 > AR 1B
M1 HEXTRRIR AR LY 1.3°C , Fidb 2 3 HEXT IR BEAR 2 1. 9—2.2°C , Kt 4 HEXT A2 2. 6°C  FEHL 5.6 Xt
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Table 5 The temperature ANOVA analyze in six-green belts and control group
Wi H Ttem %ﬂ%?ﬁ*ﬂ o ¥J7 P E%’f@k?
Sum of squares Mean square Sig.
2l [A] Between groups 33.989 6 5.665 14.794 0. 000
ZH N Within groups 5.361 14 0.383
S Total 39.350 20
F6 6 RERFUMRITRMBERAMLILE
Table 6 The temperature Post Hoc Tests of six-green belts and control group Duncan
FEH FEAEL a=0.05
Plots N 1 2 3 4
6 3 32.2667
5 3 32.8800 32.8800
4 3 33.7933 33.7933
3 3 34.1600 34.1600
2 3 34.4733 34.4733
1 3 35. 1400
X CK 3 36.3767
Sig. 0.245 0.092 0.222 0.086 1.000
M 3d IR R BT, 45 ik 4 3 B H o 1Y 16
HERRAEONE . 6 PO B SRR ROV HE FEHE 6 > AR 14}
5> HEHLA > REML 3 > FEME 2 > FEHL 1 RED 1T LEXTIRAR 3 5L .
XML 3. 9% FEH 2 3 HOW BRAI IR 2 & | e
N - N ) 3
5.1%—5.4% FEHb 4 IR 29 7. 6% LS 6 LEXT 2 (| e
BRI 10.29% —11.6% . B TEIE A RIGEBAR 2 | |/ Fd
Tk S TR PRk, 2| e
DA%k M N 3d 7 24 X 3 B AT P L Ez_ﬁm
(Duncan’s, P =0.05) 5b7, 51 6 sgpesptnne [
ifet N0 0 5 1015 20 25 30 35 40 45 50 55 60 65 70 75 80 85
r RTBRIR0 2 5 4935 AKF (7, % 8) , H T e s
UL, 7 R s Y SRR 40 B PR ER A S | R
6 ﬂlﬁéiﬂzs AIJE S S R S SREML 1 2 3 [l 7E HO 6 RES B MEREMILR
Fig. 9  Comparison between six-green belts of the average

TR ETEZE S A 4 FIAEHD 1 [MfF e EE2ER . 7
MEL9 [ ek E M 3 S5HE 4 Felh4 5
FEHD 5 22 [8) B 58 B 5 b 1 B4V I 5 e K R b 5 SR b 6 22 B RN 5 B8 2 M ) M5 R BE A/ R DA oy
A, S SRS B W A 2 b S R R M 4 T8 RE (3dm) ZeA T3 38 Jd 2 1 R AR P e b 9 F DA RE M 5
ToE(2m) LA,
LR 3d MY IIRIR B R 6 HURE Hb B % b B BE A BG N, R I 3 R AL FE R G 5 A [R] B Y A
b LA TR RIORE AN [R] X o b PR GO A5 ) RE Bt UL 3 0 B A A S AR K, PRI LG e 7 A ) A A8l s oA ], Herp
FEH 1 B — & MR IGIR RN, HRCR AN FE i 2 3 AOREIR B MR ACR FE B IS BE M 4 () BRI 15U
B FEHE 5 6 MRSV AR LB i, B FAaE . PR 5 S5FEHD 4 B 98 22850/ S5FEHL 6 2508 (1
RE TR IR AR A L 5 BH S i TR b 41T S M 6 AT Sk 3 1 25 B, T DAL i 3 AR L 1 TR RN 1 A Ml S (B K
FEML S SERE A A S

relative humidity in three days
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RT 6 REREMBEITBEIEEFTEHT
Table 7 The relative humidity ANOVA analyze in six-green belts and control group

WiH Ttem %ﬁ%?ﬁiﬂl 0 ¥ P E‘u%ﬁ/k%z
Sum of squares Mean square Sig.
2[1i1] Between groups 276.675 6 46.112 14.920 0.000
20N Within groups 43.270 14 3.091
S i Total 319.945 20
R8 6 WHFREMBITRALBERALE
Table 8 The relative humidity Post Hoc Tests of six-green belts and control group Duncan
FEHy FEAH «=0.05
Plots N 1 2 3 4 5
XA CK 3 40.9633
1 3 44.9367
2 3 46.1100 46.1100
3 3 46.3900 46.3900
4 3 48.5733 48.5733
5 3 51.1833 51.1833
6 3 52.5500
Sig. 1.000 0.353 0.125 0.090 0.357
TR S FEEMURIREE HE3E 30 iz e

it R AR AT P2, I I B A B AR S AT o) —e— IR
Br (P 10) , IERR AN A8l 5 g i 2R, B 1400 $R 2
IR E e, WA I, 455 I 23 M i 20 ¢ 3 5 3 R
Ak BRI R 2 (Pt A A, T 3R B gt ) 48 R R0 7
ARG 1 I B A A O 3, U St R

i JE Temperature/°C
HIXE HE Relative humidity/%
F= L
w (=1
—

4.4°C JREERN 7. 4% . HEE 8.00—10.00 116 :00— 40 .

18:00 PN B IR ARS8 , 7T L4 2 B 4 1O e U B .
WERONEL A, HI AT 16:00—18 .00 X — it BE 3243 b Wp e . . .

5 R 1 3 e, (5 PR SR A 7, A Ik g g g & g
45 WL BORASRE Bk W 2 17 8 :00—10:00 3 — 1 R T S SR
B 1T 1] SR A L 5 b (K 5T R € = imme =
AR 55 4 T A AU, R I % S 0 e L 48 9 280 B AR

16 :00—18 :00 Hif[a] B F2FHH & . E 10 #ithsREEATL

2.2 IR SR ARG M — A T R 2 B Fig.10 Temperature and relative humidity changes of plot 5

A

TR A — O AATIE 3d A [R]— 2l P30, 70 04 3d BirA I 22 0 8 B S (D A
Yy, AR gt — 0 A A T 55 0k B TRLRE A9 25 (HLHEA T HE B (TR 11— 15)

T AT RS e s — AT L RS A A AT LA HE 2 S M o Jo] R PR B A 1 B BT MR OR /N . 3T e R 456
A 25 b B P el R R A e R X g ] L B 16 30 Y A A R R T A M A SO Y AR T
P REIE B — 2 I UM, S A AT 11998 28 S A— 5 (LB 1) 2R AR X

M 3d PRI 6 Hep A MR PR RS | Al DA T8 JA 10 i) PR G 5 AHE AT 30 428 | DX I
PXEEXTZAR IR IR E AR . AN S AN Ia] BEAIR AT FEHL 5 FNEE ML 6 1921k HE AR E | TR 22 (H IR ¢
A TR, 2R P X 2 Heigkdh 8 FE AR, Xof AR o) 300 PR 58 TR A6 A g R TR SR, s DA 5 4> [
BB ARXHR BEA T, AR 1 28 AL 32 PR A 2 0 153 W ek, JEHGREAE 8:00—10:00 A1 16:00—18 :00, T2 2
T REE BO AT BT JEm ), AT b AR R AL A LU EGR 2, S BOR IR EE Y A2 (T, BRI (K 18
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Fig. 13 Difference comparison between walkway and square of
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Fig. 14 Difference comparison between walkway and square of

the average temperature and relative humidity at 14 :00—16 :00

PL3d N 6 Hebg - F- 240 B2 (. (90 R SEATARSCHE T IH 734 -

NE e ] D R AR B A 3 AR W i) B AR S 3, AR SC R O M A A5 IR RE AT
JEZ A AR IC R B0 —0.898 ™" MHIGHE L, P <0. 01 (3R9) o [RIAF F TCRESIOR ¢ 22 B0 M A0 b 45 TRLEE

®9 HXRBEMR

Table 9 Correlations

JRJE Temperature B Humidity

=85y Temperature Pearson FH M 1 —0.898 **
(P) () - 0.000
HEARL N 90 90
TR Humidity Pearson FH —0.898 ** 1
(P) () 0.000 —
HEAS N 90 90

w o MR (P <0.01)
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Fig. 15 Difference comparison between walkway and square of

the average temperature and relative humidity at 16 :00—18 :00

M2 RE 2 [A] () Spearman SFZAHICRECN - 0. 848 *° FHCM W, P <0.01,
ARSI FRAG B0 245 SR (2% 10) A2 BB F {1 K 366. 086, P <0. 01, PRt A~ [l A R ELA e i 5 X,

R0 ERHSM®
Table 10 ANOVA

Fig.16 Scatter diagram of correlation trend

00 Model FIrA Frtu g AT . AT
Sum of squares df Mean Square Sig.
1 )4 Regression 8604. 870 1 8604. 870 366. 086 0.000*
5%% Residual 2068. 445 88 23.505
KU Total 10673.315 89
a; H7EE AR b KRR
F1 EHERE
Table 11  Coefficients
RN NG N
BT Mode Unstandardized coefficients Standardized coefficients . Sig.
ES (@] PRifER2% Std. Emor B Beta

1 ## Constant 198.676 7.877 25.224 0.000

&% Temperature -4.451 0.233 -0.898 -19.133 0.000

a: KSR

MR =GR AT T G5 R R E A .t 10 153 [EH 250, R Eviews 1) U E AT A A
KRB (F11) AL FSS DW = 1. 83, B du < DW < 4-du, BEAEI P RFEA A A X (H Prais-Winsten 2575 ]

1 OUWIAE) . SRR YV =184, 721 —4. 038«

TE RN AL R AR 4 .5 6 T, LUREHE 5 D9 1 HE H P20 B2 AR 3. 5°C AR EE RS N 10. 2% . HR 3K
PEH Y 2R R R A FE IR AT 1.0°C [ MXHRBEREAR 4. 0% , UIAEH 5 H P 25 RH X B 1
T 14% , FESSE 10. 2% ZER AR SR T BEMITE R A I 2, BA — 2 58 ( =42m ) B30 R & i
I I B T I ARNE o AR R R L g T B8 AR AR 9 D PR 0 < T8 A A LW 2, B BE AR X T

I RESACANTEAE |, B 5 T 52 B AP FR %A 0 52 ) T A2 A O i BE SR
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Table 12 Autocorrelation Processing

[N 7254 Dependent variable; Y —0.2859Y( —1)

751 Method ; /N "3 Least Squares

H 1] Date:2009-20-09; Hf[E] Time: 01 .42

BEAR (4% ) Sample ( adjusted ) :2—90

FEA B %G 89 A Included observations; 89 after adjusting endpoints

A& Variable ZH Coefficient PR Std. Error -GiiT 5 1-Statistic P

C 131. 9096 6.5542 20.1261 0.000
X -0.2859X( - 1) -4.0378 0.2708 -14.9121 0. 000
B R? R-squared 0.7188 R AE B 34.4452
W JE Y R? Adjusted R-squared 0.7156 R AE bR iR 2 8. 6445
S. E. [HH5HT S. E. of regression 4.6104 AIC #E) 5.9167
5% 25°F 7 1 Sum squared resid 1849.2780 Schwarz {EN 5.9727
FTEUSR Log likelihood -261.2947 F 222.3716
FLEE-FLH# % Durbin-Watson stat 1.8305 FAEXT R ESE P 0. 0000

3 #ig5itie
3.1 #5e

ZRA 25 b AR IR RT3 0 R T T A e RIS, AT DAASR AR AR A58 16 B A R TR G TR AN HESF oA L AR 6
>HPEHL S > FEHL 4 > FEHL 3 > FEHL 2 > B 1, MIRTTERITEE R 6m B, L ELA — 8 RN, {H R IR AR
ANER G SR b SE R 16—27m B, HLREIR IR SR 5 A 5. M kb 5 N 34m i, R IR IR SR A Y
SR HbTEIE KT 40m B, R TR AR A A ks AR L 2 X A — DU A A T T R R RS b,
Hiu X A T3 ) R R SR RN A7 AE — 8 R (H i T2 R IR B B A K, AR AN A sl ke AT A
I8 T el bk T LB SR HE TR IR AR S Y SRR ST N 34m 2o (AL TE R L) 80% ), MLk B 22 B A
FERIRIE R RS 5 T LA 2 & IR TR A 25 Y G B 5 1 o 42m 245 (LB S5 R A 80% ) , A A B ikasE H N R
25 8] BRI 25 1, 06 T R RS A 1 — 2 (R BTk

FR 4 3d PN 6 Bk b -S40 08 BE AR UEA T AH S 43 A, 45 L0 L8 5 AR G B A Sl ) L AR DG, [l
Y =184.721 - 4. 038, IE R T & 1.0°C AHXHBEEREKZ) 4.0%
3.2 it

TR SR DL ] B A RUAE  ThRE 7 B AR AN SZ T R A IR B MR, B BT O 45 R ST Y 3
T EEAG X, R MBI T 30 X b A1), (3T 2 2SR A ks, i aed 52 s 5 4t A IR b Y 5 BE AN [
HAL B A —E, BIA S — 52 1 56 BE R (B LA, 56 BE S5O0 A4 I i A R B Ok, A B AR IE LD RE i R . AR
WFFTERST 6 HAS W) BERE A Sk bt (4 R SR AR B 00 A RIS, 45 1 AT LA I 08 R A8 38 & 4 2 e 3R Y R 2% 10 O 5 B, LA
TR R — A 7 Ol B V3 (L AT S TR IR AT, IR AR 0 A SRR, AU 3 T st R b bR St b f) A 15
PEALRL2A KA
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