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Impact of Mountain Urban Park Form on Cooling Effect
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Abstract: In order to study the mechanism that mountain urban park mitigate urban heat
island effect, 10 parks in main city of Chongqging were taken as examples, remote sensing data
collected by Landsat and measured data were used to analyze cooling effect from landscape
feature inside the parks and building form around the parks respectively. The results show that:
(1) park area, width and landscape shape index (LSI) are the main factors which obviously
influence the cooling effect of urban park, and small area parks have better cooling effect
than a large urban park with the same area as the total area of small parks. (2) Terrain and
building space form also have a great impact on urban park cooling effect, ventilation corridor
and geometry building layout can effectively promote the cooling effect of urban park, and
mountain park has a better cooling effect than basin. In order to make the best cooling effect of
urban park, area, layout and their combination should be considered comprehensively in urban
planning.

Keywords: Urban Park; Urban Heat Island; Cooling Effect; Mountain City; Park Form

0 3l

[

Bt LS T A R A, TR AR, BORBRZS A N FDR TSR TS A o A R BE DR
S5 EF AT DA S, BRI T T A 2 (D 25 B IR, (Al T AR A B 5
[Fa) BT S, 8 Ay S M 3 T N TR 5 i ) o S PR 3R 22—, T i Ay DL ) Bl T A
B0 ST R G M AAAE , AU T3Sy /N, T EL SR 1SR X S sl A 1 A 2
FRAE, WO T IECAAE S RGUHOTA, KT REVRIAE e R e, SO EE A, AR
TR LG TR, 4 R AR R B4 ik, S BOT AR IRk, 7™ 5
BN AT 22 A2, I3 TR e DRI [T A A2 0 Sl 4 B 1 DG
JEH £ L Th, JFRUT H 8 B LR | SR DR | R AL AR i it 45 5 TR A o
AIBIESE, I —BOA RIS 2 AR ZINF N, AT 3t 15 Qo i & S e
SRR T A A LA AR St KPRV T A T B AR SR, T LA RO O EGER
FR /NG, A ST AR A AR T T A P s, 3T B A T B 5 7K A
b, TEE R NTHH BARIR R B RERE -, A fa] A Z80R] I 23 e S A Sl T 4 G 18R



ISSUE 6 DEC. 2016/JOURNAL OF HUMAN SETTLEMENTS IN WEST CHINA/062

Bl SARRHAESH

Fig.1 the location of parks in study area

YR A SRR SR R 2

WA AR R — D ARMATHRES
OV 7/ SN A /N TS R L E
M, 2285 B A P RS R
SN L SR . AR, e A2 H
i 122 B T BRI T 2 el R L 2047 T
FARBF T B K 2 T B R
WLEEZXH PRI BONL RIS, T2 el SR 2
[RIIE 255 M A 2 [T 56 R LD 1
Ml iy P T ARARAR AR | B
AR R, AL A T 2 el N A2 (e 2
N ARZEHE Ko el B 8O ) S 3R
22, HIOF LA Bl Y R L B AR ST
A HRGE" . TP LT g MR,

ER TR . AR | B AT
B, AR A B E, RS
T B S s R Y B AE S8 . ARSI
R EICI0 AT A, 28 0 TR
188 SRS R S DRI, DA el P9 S0
BRI RSN WL ST I, TR
ML 3 T 2% el ek it 8 B T B R, A

57RO SO B GEAIL, hy 2 Bl )
A HEEE SR, FoRA A P AR SR
SRkaR, BRI

1 HiESHIE

1.1

\RTEBXA THRZE106.43° ~
106.60° , Jb4529.45° ~29.63° Z|f], BT
Py 7 XU A, AR 1L e 1L AR X
B, FR TS RIT M 8K #4 =
ZRAG (&) o FIRX A RS 472.68 km?,
HAE DR 834.82 071 iy S
NEARZ, INZ BRSSPIV Rk
HOIE, (H 45 3T R B RO 43 1 3 D AR
Gt EdE W], H PR T A S0 Y B iy
0.036° C/4F, HZSIRAE3S © CLL FAYREL
BET15~25K, fm Rk F440 ¢, 2
ZRILSEH I S AT A R I E
Fo o3 R AN B B IR AN, S — > T4 a
FRY B0 52 1) BB, g IS sl i A/ PR ¢ b 7K A o
N eI BRSSO TR, AR SO HUIZE B VT,
NSNS LSRR, Ha S W
B0 A FIE R TR (1) .

1.2

i FH B A 45 T e R . AR
SARBAE TR SILEE | e R
IR 55 Ir A B AEDI D S, 92—
AGISEHEE , Al A reGISHEA T AL $2 1S
23 [T AR, SR S R SPSSThilt T4t
G3HT, WFIEAE R IE R RS 2 el R TRL AN 2 1)
M K R o
1.21 REHE

T S A VR A 4 3 SRS AR R T M 3R

E2 #HiEREEUIE

Fig.2 the process of data extraction
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Tab.1 the landscape properties of urban park
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Fig.3 the fitting curve of urban park between outside temperature and distance
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Fig.4 the fitting function between urban park area and mean temperature, maximum distance
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Tab.2 the fitting function of urban park between outside temperature and distance
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Fig.5 the sample measure points in Huahuiyuan Park
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Fig.6 the change of land surface temperature and air temperature
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Fig.9 the relationship between urban park and its surrounding building

FLR Y AR b F B 25 0T LU R 53k 7
Y SRR LR =2 (R3) L N T
FIAR AT 2502 el e RV 5200, 5
PO AR AR N ILST, =/ SR
eI 4, il HISPSSXF 44 S RO AT A Kk
REOHT. SR L ILST S R W
B S5 2Z [ B E A OCOE R, X
B, R R L R k1) 5 0 ) 1R R
(A SRR S (SRR Z )1
28 A

B 2 TN S A g /N T 5
TR Z IR 6 R, AT R AR K H b I
RACE K E =BT (ZE AL | R
SEARE (b)) Sy, DL AR A,
43 90 ) JUAS 3 B0 3 T8 A8 Ak 7 1) 42
WUk, PR EUIT 28 A N LSTIA . LA .
re PR AR, (8 = U R BSR4 A0 2SR R
N TEEAN TR 3 2RI 25 T 1) 14 e K B T
[l 2RI, N el 77 T E L
07 A B R BRI  87 m, FEFAT I
WA 7 ) b i KBTI 136 ms iifE
SFA TN TARE H5 P 5 B Ak, 9%
SR, A SN EAE T 5 ) b de oK
TG K384 m, FEAFHL DT[] b 114 Fe K BT
TLHEH609 m, X F M, ML AR IR AE fb o 5
TE—E FRRE bR 23 e AR TR L, 23 el Sh
ML BT o 2 A B, 1L
M HERELAR 1A BEl N Ah2s S E sc 4, JE Y
Pl PR 8 9% 22 AT L TS A X8R B 45 1)
i) I N (1R 3N e s W R/N | 3§ - AU T
FERR/NITE N 85 DN L E YN T el
£ i N EE IS /N T [ P Wk kg
1M HAS ¥ 28 S dh 7 ) —325, Wi fili 23 bl b
TS R B
2.3.2 NI JE 0 AR A AT 245 X AR T AR
N 5 1]

A el 0 A SR TR 25 02 5 i A [l g
TR ) 5 —FE LA, T HOR A L T
JHH B A TEBCT, &2 R B S e A
AR AR R XA el g AP 5 255 7 5 i B
W, 4548 Google Earthi4 1% K IRI7 55 1),
R el J i SN AN P T A B R
3 CHESN AL, A e 7)) (125 5 930
S ATE AR5 (F8) , 1 HLAR R H SR
A a3t 5 28 22 ] AR TR [ g s ]
BRF (HEE EEE, O (E9) .



VA2 el ) i SRR B 28 DB A5 88 0
BRI RAE TR AR R DB 2 el A
PAZS TR 1 5 R 6, 43 7R r L Pa L by
ANTT AR TR B, R UIT 28 2o 1 B A
MEIPILSTIE  LAA . S50 B i FH =k
PRBICR 53 1 75 2SR B Bl e [ 5 ) |
18 e R e T L

TEFFFEAE AR T 7 ) b, AR S S A
iRt S A RIECEBE G Z 8, @RS
S A L 2 A A 4, T R T XUERAE
FE T ) b 5 e FE R 22 (480 m) o 7E
FETA (249 m) FVGTH (266 m) F7 L, 1l
S e H ST R (4 22 BE AR A, AN [ R B 11
BELAS 1 el PN 3 4 A A 38, 2 Pl 5 i)
TR ES o AE A PG Gy 1) L, A
SRR REE, I HAAT T SRS, 5
N el 22 ] B 7 ) A SR 5, B — AR OE
ot el ) 3 JRUBR TR, A (el 94 2 50T DA K
DL 2R, 28 B O T b R T R
W=z (284 m).

AMAE DA AR, 2R
HAPRATR, 7E4 (181 m) . B (192 m) Wi
ATy 1] b — Rl 3 Tl kb A
BRI, KRV L BRI, e

SR TS el AR TR AR o P8 TS — 53
WS, gD, B —4EEH TR
14 S 15, A I T b B L B i LA
$&TF (235 m) o LI IT 0] s ],
T BRI S A Y L iz (318 m)

i /N L S R VRN i I BB
K ZTIF i )R HES, 28 [ S AL - 7E
NP ARTE 7 ), AR A SR A R A
AL XoF T IR 2 Tl 3 A TSR 245 A< 3 4
PETAE R, A8 D5 1) L A T R i LR
118 mo £ 25 el e 1 75 ] |, @ 50 R % o
I, EEST CRUEE” RN B, WA R R
T T o A el G T, S AR R BRI
(S (E RN (= =5 1 o s NN = SR o €
(IR RN (53 m) o FEZA Ry 1) 1,
SR R L AR, O HA T % 38 AR
TE, RS A R (186 m) o

S]] S e/ B 1 S [T I G e
TE AT AAT ST P A AR T L, (B
JBESR X PN, F T K Ak i A £ 3 XU R T
AR, 7 e e i 3 L O 22 1 2 A2 3 A )
TEAS ISR o AH BT TGP A3 R 5T TR I

PR RN A SR A A SR A R A R
e, AT A5 e e i 52 e T 3

AN TSS9k S 1R w /N i i)
i 000 = A2 Pl T ARMI B JEE AR R,
Pl ) e R o i 582 W 8 BT R 240 2 149 2 el 5
JE o B AR e i 280 I 2 el T AR 4 R
[[IPZS: i DI MRIEP YR AY PN A TR v
T AR L ) el 2 BT, 22 A/ N A el L
(e T AR A — A 2 el B AT e Y o L A
IO FEAR AT B0 2 el R A A A PN L B2
SRR N B N BB e s 1] 2T =R
82 bl B AT B A Rl S8, T T AR 2
T Bl LRIV 5 ¢ ) 9l 2800 2. 35 v
ToRIR WA BASNRZE IR S 1R, AR
I AR AL AR AT B L, i s P A 2
AU, DTS2 2 Pl A R U R, L3t 7
A el P 7 M TR el LA S G Rl S8 5
2% b J 300 e ST R 23 D 25 R 355 T
P e R 0 BT, 7 T X2 el 4 3 XU R 3 B
LU A1 By S U 26 T A 284 T el
i

LM 3l T 7 A Dl R R e, R 573
FHHTEAE S, T el 3 5 o 1 3t
AR 254 23 WO SRy s 2 [t
X el 2o M A 6 PO R B I X 2 el o
TR JESHEATIAL, PR fa 2 b A rh
HUIIAi ), A= 25T Pl g M 22 o 23 B B
Ll A SR DAL gl F R i T, A R
i L LD 2 DAL A ), 30 e e M R R R A%
LA, DL s R K A5 4 el S i 1 g L 2 25
RN, BRI R 2

] EXE, RiEH, K38, & AFRE0K
FER X SR RE AN R R X AR AR
Ma[)]. s 3kFLF R, 2007, 22(07): 730-
737.

[2] X8, &5 NIXR. RBEEXEMA LY
B T L AR A R ——A L R A
B[], E7&514R, 2014, 34(22): 6701-6710.

Bl XK, BEER, ERIE, %. HHH
SR ESTER M. £BFR, 2005,
25(08): 2055-2060.

2016 6 / 1067

[4] WILSON B. Urban form and residential
electricity consumption: Evidence from
lllinois, USA[J]. Landscape and Urban
Planning, 2013, 115(07): 62-71.

[5] CORBURN J. Cities, Climate change and
urban heat Island mitigation: localising
global environmental science[J]. Urban
Studies, 2009, 46(02): 413-427.

[6] FOUILLET A, REY G, LAURENT
F, et al. Excess mortality related to the
August 2003 heat wave in France[J].
International Archives of Occupational
and Environmental Health, 2006, 80(01):
16-24.

(7] #A 4088, BRIR1E, BRI 5. L X Rin S
BEHFMARERD] MIEBRFER,
2015, 34(10): 1219-1228.

(8] R 4E4s - IRE /R, B4 - IA/REH, ¥
B RER W SRE—ERZEN
ZEIR M. MK, (RERRE, 3F. Jbm:
FRE R T HARft, 2014.

(9] 3B1%, HREETERE, P&, &. WH MY
NNSRFZWEARERD]. EERE,
2008(06): 2520-2524.

[10] GOBER P, BRAZEL A, QUAY R, et al.
Using watered landscapes to manipulate
urban heat island effects: how much
water will it take to cool Phoenix?[J].
Journal of the American Planning
Association, 2009, 76(01): 109-121.

[111CHANG CR, LI M H, CHANG S D.
A preliminary study on the local cool-
island intensity of Taipei city parks[J].
Landscape and Urban Planning, 2007,
80(04): 386-395.

[12] FEYISA G L, DONS K, MELBY H.
Efficiency of parks in mitigating urban
heat island effect: An example from
Addis Ababal[J]. Landscape and Urban
Planning. 2014, 123(02): 87-95.

[13] CAO X, ONISHI A, CHEN J, et al.
Quantifying the cool island intensity of
urban parks using ASTER and IKONOS
data[J]. Landscape and urban planning,
2010, 96(04): 224-231.

[14] 'BHtls, HER, KA BHLERRE



ISSUE 6 DEC. 2016/JOURNAL OF HUMAN SETTLEMENTS IN WEST CHINA/068

B G EAIRER A FMm)]. £
%1k, 2014, 34(12): 3179-3187.

[15] #73k )1, 37%&, B4, & ERBHR AL
HWHPUER N R]]. ERARHIRS
T, 2015, 30(03): 77-81.

[16] #EsREE, Mk, FNEE. Wbl R E Xy
i 2R E B B 51 UERMTEREX
ABI]. £E5F], 2014, 34(14): 4017-
4024.

[17] BRFIE. ERWAITELEM]. LR
EST kAL, 2014.

[18] LI C, YU CW. Mitigation of urban heat
development by cool island effect of

green space and water body[J]. Lecture
Notes in Electrical Engineering,
2014(261): 551-561.

[19] B4R, FREKER, HHSE, &, ENVIER
BEGLEFEM]. LR SEHEHR

1, 2014: 422-424.

[20] 7k 8, BT, BRIEIA, . T NTiEX
AEXEDITEFERBE]. £E5F
&, 2010, 30(18): 4905-4918.

[211BOWLER D E, BUYUNG-ALI L,
KNIGHT T M, et al. Urban greening
to cool towns and cities: A systematic
review of the empirical evidence[J].
Landscape and urban planning, 2010,
97(03): 147-155.

[22] HATHWAY E A, SHARPLES S. The
interaction of rivers and urban form in
mitigating the Urban Heat Island effect:
A UK case study[J]. Building and
Environment, 2012, 58(12): 14-22.

[23] WONG M S, NICHOL J E, NGE. A
study of the “wall effect” caused by
proliferation of high-rise buildings

using GIS techniques[J]. Landscape and
Urban Planning, 2011, 102(04): 245-
253.

E1-9: fEE 2
K12 EELH

WFSAHE: 2016-11-22
(Zfs. X&E5)



