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Abstract: To understand the role of urban forests in the heat island, the heat island effect and its relationships with the
pattern of urban forests in Chendu, Sichuan Province, has been analysed in this paper. The pattern of urban forests in
Chendu was derived from spot and landsat-7 images using GIS. The dynamic model was established based on land use/cover
types, meteological data and statistic data of green cover, which has been used for the comprehensive analysis on the
relationships between heat island effect and urban forest pattern. The result shows that the heat distribute more in the
northwest of Chengdu than in the southeast, which is on the contrary of the urban forest pattern. The higher the urban green
coverage, the more apparent the cooling effect. Under a certain green coverage, a large area of greenbelt has a higher heat
reduction than the smaller one. This suggests that at the same time of reasonable planning of the urban forest pattern, it is

necessary to appropriatly increase the size of urban forest park.
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Table 1 The visual interpretation signs of landscape types in Chengdu

FUCE Landscape elements  JAZHHE Image feature JZAR Shape FCABHFE (% 1 ) Other feature

ST Urban Forest B O N E R WA AT A

B General Greenland B4R B4R Beul BRI ORE
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) Building R AT S B Sk FErh SR B B 41
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SO R 43 BT 48 B R B
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Table 2 The regression equation of different ground medium between luminance temperature and air temperatur

Hu TR TR AR a5 5 A AR AR
Type of ground Features of the ground surface Regression equation Correlation coefficient
T XA R IX DA 28 R A S & _
Urban building area Public and residential building-based Y=11.6+0.708X 0.98
X Tk X T RE _
Urban Industrial area Factory-based ¥'=10.716 +0.75X 0.87
pEA ) PN
caiplald AL RIAR AR - Y =35.69 +0. 042X 0.99
Peri-urban fringe Residential areas and farmland combination

*3 EBHROHRESUERERILE
Table 3 The ratio of the area of the landscape element in Chengdu

Y T R Al N y

K il Ak Resst Kbk gy CDURERGEE Wit

Land cl Urban Forest General Wat Buildi Hard Surface Farmland Total
na class rbDan rores Greenfield ater Ul ll'lg &Roads armian O

T FH Area( km? ) 39.06 34.89 22.35 100. 06 166. 54 176.44 539.34

5 B A AL Occupied (% ) 7.24 6.47 4.14 18.55 30.88 32.72 100

BT AR AR BES S A [ B2 AT — kb BES o i 1
Fig.1  The structure map of urban forest in Chengdu City Fig.2 The structure map of general greenland in Chengdu City
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B3 AR KR BESR S ] B4 AT P A T4 AL
Fig.3 The structure map of water body in Chengdu City Fig.4 The characteristic of the heat island distribution of Chengdu
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Zm%{zbﬁmﬁ 1Eii§llz‘° 0 ,E','\W'T.otal KK .S(;utheast (LB I\.Jolnhwest
3.3.2 S T A AR PR BN W 3 A
BARTH AR B AR R AR B 2, W6 . H B Ao SR A

S ARTE I 1 A AR R B Wi % . AR L7, Fis5 The distribution of the heat in different degree of Chengdu
R A 5 S AR B TE AR 47% F1053% 5

MBS E FF, AR 504005 AR B N S 49% F1 51% . WNEFRSRESER LB, R
B/NXIBNZ 56 T 2% WAEE, KILE A% R LR AR T i g A5 DLPOIR O 32, T oG 46 ) A 2k 58
TR ARG R E . BRI BRAR ) 0 A AR R A L L 2 BRI R (£ 4) o

x4 BBHHTRUEERI HIER
Table 4 The distribution of the green space of Chengdu

ek Wik I e s

NTES ] : B st W et Hesi

0 A

TH Ttem Public park Productive Green buffer Attached Scenic forest land ~ Other green space
green area green space

Z%® K Southeast( % ) 42.2 70.7 73.5 40.8 99.2 43.4

P4k A Northwest(% ) 57.8 29.3 26.5 59.2 0.8 56.6
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Bl 15. 5% XTI SR VYL 7 i AR i R IR BT 22 i ks R R IR 2 —

HRYE TLE BRANES EEBIGETH AT 45 2R , 48 ARt SR R AR st D IR IR AR X . SR AN 5
BER M X BRICAEME T AR A LA R SE S MRS AR B HRUE S5 R AN, e R BB SR
MR H A . Fln. AT AR X @4 X FHEX 3 KPRBERR(RS) Bam& X HE 3 A7,
2003 AERFMAE 2 F 3 KA —(32.5 ~36.5C) KL E /R E AR L2 51 RA 13% \11% 10% , HA K
e IX B ARERAL R T A KA — (B AR 738, I 2Z SR A Sh AL B AR — T R Sk B AR 2 7] 3
AEFEFRPIEAR AL T X, B " L b il X AR F R s e 2, SR YLK X 2003 4F 2= "KL B
REBEA 51K 86% 79% , J T, %P X 2003 4E RIS LRI /A G (3 6) WK F 2
Bk, e e i X

x5 BBHPOHRERFHERRFLERSEITER
Table 5 the area of Greenfield and green area ratio of Chengdu

R HRYLIX HEKX 4K RAEX BAEX FHTX
Ui H Item Jinjiang Qingyang Jinniu Wuhou Chenghua Gaoxin
Chengdu L e o . o .
district district district district district district
X TR
2 . . . 2. 268. 288. .
Area of the built-up district(hm? ) 8386.0 3546.0 3903.0 5982.0 6268.0 5288.0 3399.0
4
ST ) 8424.5 832.9 980. 4 1819.3 1338.5 2853.4 600.0
Area of green space(hm”)
4 26 5
BRCRLE R 29.7 23.5 25.1 30.4 21.4 54.0 17.7

Ratio of greenery coverage( % )

F6 BMBHAHNLAKFMERLGITR
Table 6 Average area of public Greenfield of Chengdu

R B HFEX BHX X BAEX R
i H Ttem Jinjiang Qingyang Jinniu Wuhou Chenghua Gaoxin
Chengdu L e o . o .
district district district district district district
x /N
AR B . L. ’ 28386.0 3546.0 3903.0 5982.0 6268.0 5288.0 3399.0
Area of the built-up district( hm*)
/N4
A,\iﬂﬂﬁff{ 2 1909.6 128.9 227.6 461.0 172.2 763.3 156.7
Area of public green space( hm®)
#jﬁlZ}\D(?J—A) 305.21 46.32 55.73 71.93 54.37 63.29 13.57
Population
N\t 2
ABRIRBBEB (/) 6.3 2.8 4.1 6.4 3.2 12.1 11.5

Average area of green space

3.3.3 T R T AR/ N X R B 9O A S0 4 A

AR X A X AP S DR B AT 45 SRR, P X A 2 R O i fe e B X, U2
AR, GRS A St 3R 5 FGR B 54% F112.1% B8 F &8 X, (B H RO B AR AOR BE ¥ 8
Fo4 Ko AHrHE RS XS EBRK, AR e85 (R 5)  BEM RN HRS , RIABFEEEKR,
B H; 4 2f Xt B B P I X PG LR A 4t X S b A T AR K LR P, TR B T AR IRIR A 0 X
FRX ALK WR R EL, X FEA D #ELSCEET X, BH FXSMUEK 25. 1% SHILK K
23.5% Heilt , Ll T XA PRl 4ot TR RRAR K T4 o, e AE IR 2 B (il 32. 32hm” ) i HL25¢ B AU, .3 o
T 60 YL DX B AR A BRI Bl A 1 L ol (L TR AR AR X 28/ , LAt g b AN A AASAR /N i L A e L, B Lk 5
ROV B, B AR VL X T KR B T F X

JIAR T e FEER 23 el (2003 4 R AR ) Xof $A4 &% 000, Aol /T B9 20 A 2 B, 41T 2000 4R 2003 4R 7RI X
SRR A R GO, T 2 WL S Ik H Sl R BT U 12 X I B BE B3R A, A R S A R T X 4% R A 7 A
Ky o v SR R AR AR o Bl BT ( DAE AE R 23 B D o, 2R 4R v = 500m 59 DX 380) T S A I 7 A 73
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B R IR IZOI s A SR BE o ARSEARI AN 44T , e AR IR A el St i, B 2 o YR 2 %o JA) e X O 5 B 1)
ZfRIEF 2PN 0.8C LAk,

N T HATIRAEIR A SR A 5, B — N B R AR RS A I B AR r, =320
MIBETE X, EFZ N 323200m” , S NS5 3R R — 0. 8°C (St N RS AN A XHR 22 ) |, SN %3 , 5
K42 r, =420m WETEAL, IRF B -0.4°C, F2H42 ry, =720m WETELL, IRFHF] 0°C . RIEIHHE, i 45
fTE 5 BN 70 ~ 100m, BRFIIA X — 8 BT SR 58 KBS . ez, w4
SRS AT 25 70 ~ 100m SRR ENFT ., ETRAEREAESHERBEK, WEESE A =
100m , Y& B AW TH 1) _E 2R3, B35 100m & BEAL , R E R 7KFJ5 10 8, WAOR2ZE R E . 4EHeX
RETRLO BIAE A 1 IR 22 B s A «

Q0= Cp °pf(7)f63277rVdrdh =Cp-p-m-h/2-[0. 4rf + 0. 3(r§ —rf) +0. l(rg —rg)]

A, S EEL Cp=1004.68 J-kg T 25 % p=1.2923 kg'm > ,Cp + p=1260.65 J-T m~*,
AT B EERAEE AT = AT/ Ar, R A ERE:Q =192.70 x 10°k]

WIESFVEARSE , —& 2 IWHLIHIS BN SkW, 7] LS5 1E1R A G 24 F 4281 & 25 JEHLAYH

B,
4 miSiie
41 ST P8 T AR IR
% 38 BRI B, AR i A S R
AR TTST IR T BB . BRI N N

WF5E 7 18, B AT E ST FER A spot TM S5 TR i
FTAERAT S o FEXT VAR R (0 BEAT B B AT i
TR B T BEB A, BRI R SRR R S
FERBEEROMAER IR AT IEE . AUFRETER
U5 F BLAR T 2003 4F spot TR AR TR SITEE R,
I EARYEAR 56 SCHR YR o %k R T I T A bk BI6 B AR S IR AR 0 T R
WH S SRS H 1Y, 2 IR B A R BRI B PR, 6#%  Fig 6 Calculating model of the heat island effect reduced by the
5T R (BT HRBOUR AL BT ARy g Hoenhuad green land
SR BB FEAR AT 0T, A0 BELR AR BRI
LRI S B AR R, TR RS PR 5 T, B AT E A PFSE £ B R AR YR T Landsat TMPH%)
NOAA*?" MODIS!) 2 T B ¥e st iy $idie , AT HO AR B0 . ASBT 5 R Landsat-7 TR YO}, 76 HEATHE
FOEB R R IEAR KB B B——4 0 #0558 BE 43 A AR T ZRAMAS SR B DG R, R IR 75 22 2 T8 1S T
R ESCIR A, R E A i B SOR MR S R — 35 BB EE ] LUE B BB E RS XT . R &
B SR T P O B A A R s AR Bk &, i IR TS N BR T AR TCAE WA I —) S5 A
FAUE H X BUARAE S , K XA E 2 IINE S RS . NBELE, AT RES T EALRE S
PEILA B SR, T AR T IR T ZRAR I A s Rt 2 B PR 0 A X B K BUR T AR A E B 2, R X E IR
AR SR NAEXT BN, A BRE R . ZEEM A, BRERT O 6 MTBUX H, FH FE XA
B, JRE R T2 X388 A SR AR B R 4 A Ah , B 7E T X T ko B % 48 T HAE T
— BT ARA K IR T RS B, B YL DX T AR T AR B T, B R RRRAR (B TR 9 7 A, b 32z DX s Ak B T
FRAHXT /D, H SR b i BE A, /> KT AR B3k T A Bl e tth, , OB M A R AE SR ZH & £ 6
4.2 BRISRALE TRE , IR R 5

T 3} AR T IR T RS AR JR IR S RN 43 A 4R A M BT LA H , 3 T AR BT i 45 3B ) 5%
fRAERE , b E =R E X, BB TRIE S RMAHIX . 78 T #5005 E Rt &7

320 m 420 m, 720 m
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IR BBl S ASE R SR 55 IR B 30% LA b, SRkt A A AR SR AR 5 BN R s ARG i AR F
40% LA b, B 300RE T 3/4 5 GRAGTE 76 3R B 60% LA b, B BB A B Y o AR T B9 AN RO IR
XA RRAE X A 2 X SR 5 3K B T 30% LA _E (435170 54% H130.4% ), HoAx 4 A~ X 4R A B 35 3K
AN B BRI PR R B, ESRAL B S A TR DL T, T BRER H 16 S PR A8 TR 280 A 8 88 T T AR/ N G
Sk WBEAER AR FERATRERBON S, 18 IR BB A SR HAR S T 4281 PR HIE ThE, i
RT3 el o st TR RR B KC , BT A 2 ) AR SO B (. o RT3l iy AL S s e v, IO T EE ki
ARARE S BRI AR , 38 28 PR T AR FR) i bk 2 el A3 0K A B T G2 i i R B 2800 , BB AR SR B
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