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Abstract: The formation and evolution of urban heat island ( UHI) effect, which are closely related to changes of land
cover and socioeconomic activities of human being in urban area, can generalize and embody urban ecological environment
condition. Existing research efforts on the driving mechanism of UHI formation and evolution have been mostly focused on
the measurement of a single or several indicators representing land cover changes, socioeconomic conditions, etc. There is
still lack of a comprehensive analysis with respect to surface thermal environment system from a regional perspective. The
course of urbanization has witnessed a serious spatial heterogeneity of urban land surface thermal landscape due to intensive
human socioeconomic activities. In this paper, first, spatial variation patterns of Shanghai urban surface temperature field
and their distinct driving factors are presented at different scales with geostatistical methods based on the land surface
temperature ( LST) retrieved from Landsat 7 ETM + thermal channel data in Shanghai, China. Second, classification and
prediction models of urban thermal environmental system are constructed by means of decision tree. These models facilitate

quantitatively establishing the relationship between the spatial distribution of LST field and its influencing factors,
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discovering the mechanism of forming UHI effect in Shanghai, and exhibiting the different spatial patterns of thermal
environment under synthetic effect of various influencing factors. Results indicate that spatial differentiation is inherent in
the driving factors influencing the formation of urban thermal environment, and the evolution trends of UHI effect rely on
spatial combinations of various influencing factors. The decision tree method can be effectively used to determine the key
factors influencing the formation of thermal environment in different regions inside the city, reveal the causation of formation
and evolution of UHI and its spatial difference, and further predict and analyze the spatial distribution pattern of dynamic

change of urban surface temperature field in the future.

Key Words: urban heat island; mechanism of formation; geostatistics; decision tree; Shanghai

SR A R B & B B B R B+ b o R LA AR . A T 5 AR AN S
BRF M PHEAHE , T H X RERZ W B bR 5 KR Z A BB & R K 43 1 38 B et A2 | 03 Hh 3 A W b BR Ak 2 I HE 25
IR, N K IRE E ER A S R GRS RE S AR EZ R N FREEENZTHOR
Mi—— b3, FEAL S B R 2 SR P, 3k T SRR A R A = b R AR AL X SR T A A ER BRI AR PR A T IR
SN o FEASFRIRT P AR S ERBE AN, SR TT A S O0E 1 7 Ae S U AR S IR T Hh R AR A A S A E
S VIAE, IR T AR S IR ERR O S5 A S SR, R, XT3k iy B0 9 40 A A T R T8 28 AL A1) 45 ] A
HIBFIE 2 8 T RE A RHIIR 2 60 . ZEE R4S Tl /04T 1987 4R USRI Ak & A Jb 5 T 4 5,25 ] Al
PIABE B & BN, B T B R Yk, AR 0 AR YE BBl R A TET AR L 3R S A o R A B
FAHERR , Y—A I 55 R AT 30% B, St o #0 5 28007 B A 5 B S8 A 1 357 A, T MU K T 3hm?
BT 25 35K 5 60% DA I A SE Hh b 528 X [ R T H9Ta B FAS8 5T 98 B AH 24, 7ESR T A DA Gkt D v
HIRIR A H . Tran 255 %5t 2001 ~2003 45 8] WY 18 4~ AI i BB 1 2507 1 vf 235 A8 A X I L 5 i i b o 7
FAFIE Z B] (50 RAEAT T € EVEY NS LA 5 SR A 2 4 = 30 i TG 3005 1 3BT AV SR BE PN s (R RUBE X 5
ST N RS 2 B A 56, 7 TR b DX AR % ROk o, 2 3k i A5 A 25 [ 433 10 RIS BE ek, T 3R B A9
JEI AR5 FIAL 58 2 56 4 A7 FF I TP 25 BE A AR 2% B aX 2 T 7 T USR03 3R 78 35 FFAE
HKERXR. HEREETABEE T4 HE xR 60m % 960m BITR B FAt i 7ER I AR P8 PG db-AR g il
iR -ZRALARFE T 0 EAB B E SR EE R E R X R, SRR, YR8 & M X 0 ~10% 1
KZE90% ~100% ,#hFEHEEN B 20. 74CFHE 5 29. 2C , X BHE LG KAEZARTREHELE .
KBRS+ AR BEITEN, FHEREETE 9. 1I8C AL ; AR BIH % 5 bR IEE > AL W 51K
EARXE, B % R M\ 60m 34 K 2| 960m, 4 3¢ R $ iy 0. 807 34 K = 0. 925, Yuan Fl Bauer™ F| fI £ H
Minnesota 3 i #1[X. 2000 ~ 2002 4F 4 NSARIZEFT ) TM/ETM + 5248, S8 3% L #r iR IR B2 5 NDVI A
B EZEMNERXREL AR BEEE SHRREZREREGEWEG BENLMRER, T NDVI
b FIR R AR R A RRE ERE 21 b R 35 28R R A& &R 5 NDVI AL, iR IR
23 ()28 S AE B KRR BE L BUR TS & w5 B A R ARG o ARYE_FIRST, IR GIS BAR AT AR T #4
5 W ShZS W 5 AT SR BERL 2 T A U ik, AR, B R SR T B T AR T AR A IR ShAIL L P RN 5 R
BY LR E B R AT R LI KT F B 57 (0 NDVI FE# 5 E AR & % E %) MEATF,
= 5t KB R R G 2 LA PN 5017 o

23 [ BUR A2 40 2 T AR G R R R M ZH R X HE AR, B KT L, A T e HEF 5
e AR A BR PR AR AT AR S8, H B A2 I BB T IR B B S R AR AR A
W H AR A M ERE B AR, 5328 (classification ) SEFRIZ ISR A N B AT Z W EBERARZ —, £#
P2 B B A R0 5, PSR (decision Tree ) A& H Fif4E k6 FH A —Fh A SE 6 g L ) JE 49092 > S0k TR
PR FAR R 288 ISR . PSR i AR, T H B AR W 2 B, Ho o R 2 R 4
¥, TR BB, BT DAAE BLG TR 43 ISR 4R R B TR B2 MBI 1290 B vk 2 — , DR SRR 7848 JE R b

http ://www. ecologica. cn



7 e 4. BTSRRI IR B 2 (AR SR 3997

B B 5T 5 0 ) 3t 2 P AR SR b A5 06

ASCAEM Landsat 7 ETM + B BB o [ 38 13t X b 3R IR BE A9 A b, B RIS 2705 0k , d il 28 5+
PRI TH AR B /R A R RUBE T L ek i 3 2 3L 2 [ AR SRR S AN R 3R Bh B 70 BETHT , SR F DR SR 7
TERAR TSR PRI R G 7 ST R , F 57 rp O3 X 3l 7R 1 B8 392 [R) A B IR 3 PR 3R 22 [ g s B ok
R TR L VT B SN BT LA o S ISR X T R R A ST PR 3t A )R 5 AR LA B 3 B AN R S i
HE IR R B R SR EL
1 HARREBRHELE

T AR IT = ARG, KRB EZR M, I O, A2 T304 30°40" ~31°53", /R4 120°51 ~ 122°
12/, MEFY 8239. 01km® , &4 18 X 1 B o AR IE X AR R AP BRI, o 3 T s BEUR M FF &
MRS LR R R R T AR BRI . SR, BEH ARk B BCE TR o iR, Tl B AR 45k
PR A, AU PSS R A T B R, HU T 3 A 800 L 3 KA R RIG R — R IR AR S35
[RIRR . JUHAE b9 2250 —Fe IF R (1992 ~ 2000 4F) AHARTF A TR Ja , i b 975K, ki 428
e AT FNERNZREE SHBSHTER. MR — B Bot &2 5016 sh A L3 F 77 ™
A BIPRS00, A5 SR AT IX 2002 4 11 A 11 H X —FHE4F3 ) Landsat 7 ETM + 2 RBHE , F LASH
PRER A B _E T RO SR IX O BT XK, [R5 R 2 3o EU o A0 3 SN SRR BT AT 380 0 X, S P g B Y
BT XIS 1 R AT AE BT /R . B SEXT R EE 1 ~5 M 7 BBBIR AT IR R, K A5 BB R T E
(DN {8) #6469 A 3 ME . #ET, DA 1:1 TR B IR I O 6, R T 075 B A B0, XT38 1 ~ 7 BBt
FT IR AL IE B R A e, I8 Pl B SRR LB R AR 22 30m (56 1 ~5 71 7 $2BE) Al 60m(ETM +6) 73K,
2 PIRITRICAER B G, I Tr iR 22 (RMSE ) ged&Hl7E 0. 5 NMEITAN . [RIEHF A b3 B (5 A0 A T Bl
ST At O B R A R A 28I N B R B STl A ] AT BUX R R SR B R R g — B L
TR R o TEBLEER b WAL IER ISR 1 ~5 T 7 PBR AT RBGHAT TIR G BOuH#, 581 T 30m PR
ot smoT s A Y o IR, B AR AL XY Landsat ETM +6 (4R 47 B, 38 T L
LI X R B G o A (B 2) o
2 RIREGHE E S

N EEW T X R BE 7 A R RUBE T 1) 25 (8] 20 A 4 JRy , SR 429 {35 K o 2 U 82 PR B SR AE 8 180m,
540m 71 1080m A [F]43 3837k, W RG24 0k, AZE S IR O B AR TRORIR B IR R )
SN ZS (8 S5 A R AN 2SS LA

TRt AR BE B B 25 18] B S X ST i, B T ) 2253, BIOA4% 16 [R) 44 , w45 21 2 RUBE R R IR BE /9
AR5 BRBUR G TG MBS RIS SR (R 1) o mizk 1 AT, SRR MA N RET K¥E R RPOHEIEE
TYXG Oy $a B , Yd BB 52 IX 3t 2 1 37 9 25 ) 3 S S5 M) 7 AN [ RUBE 8] AR S PR . ARTEIT R B B2 22
SRS U S R KSR RGeS ARG A ARG T 3 FRUEE I X It 3R 38 B2 #) 2 [W) 3 2 3R T
(B 3) , NH AT LA o BEAS R BE T IR R = (A R 22 5 R . 78 180m RET , MR IBE S o01i

®1 TRARETHREEHRAREFERIMNERERRSH

Table 1 Theoretical isotropic semivariograms and parameters of LST field at different scale

REE x| Yol HEH AR b8 3e)ia YesE B B2 J5 M
Scale (m) Model Cy C,+C Ap(m) Co/(Cy+C) 72 RSS
180 %ﬁ&ﬂ 1.637 3.418 7280 0.479 0.985 0.0391
Exponential model
540 %ﬁ&ﬂ 0.852 2.643 9430 0.322 0.982 0.0427
Exponential model
1080 BB 0.404 2.274 13380 0.178 0.981 0.0398

Exponential model

http ://www. ecologica. cn



3998 B Ox ¥ 29 %

FHIE 23 B, AN AR X P 3R 0 41 T X 3 3 3L 8 7020 SR B TR IRAEAR 8] ™ B B 2 TR X, O LA ARV
6] ERIVE AR TR AR o T PG B BT VLAR 2 b Xt 0 37 o s 1 o RV A A [ 234 , An BRI YL g
B IRIX | b Tl X R SR 11 23t KT T 251 e i A 0, TS PSR TR AR 2 Bl ST AR 1o 1
B e B B B RIS 3 o TR AR A X 3t 38 70 ) 2 () A B 39, BR T S VLAR 2 A R
PNHEEH X ASE , FE X IR (AR A . 540m REET, R IR B 4k Se - 15 180m RUE T I B AR i
e, B ZE IR, B2 (A% Rl T 1) B, 2SR 22 5 B 4/ o iR v TR AR i v T X AR I X
TEWA W, (AR R A OARR S MR E A AE . WZE 1080m REET , 2 [Fig R b, BEY BEXE AR
RBA. , e R 23 (8] 53 R P R B 9 P AR AR 3t X F) 22 57, 7E T P 3 X B T R PE AL R 77 XA AR AIAR R
EFEREER ARILER 3 X A, e X R AR =y , 73 SMET AR AR g SR AR A AP e P IMIRIR X e AT IR
BEE RBE ISR, B s 1) 2 1) 2 57 HREAE SE 2 WA J2 UK B AACB e , - Lt Y L A4 28 Ao 8 BE AR 0Bl , A
180m F 1080m R, iR {E HIZE AL X [B] A [ 289. 27, 298.58 145/N K[ 289.73, 296.49],

>» Z

R .‘E‘—u,i
Chongming Island-._
<. .

i,

)

e Y

s )‘l& i&l]l‘-\ =y f AL
F£5% Baoshan™,  “ChangxingIsland
Jiading _ “'m_l'\i'_‘l‘*« 8
RN engsha Island

e d E
R RN N i
\Qingpu " [\3 ng
Jmep Ay B Y
PR e \9¢ = Eoga
L/ «\,H! o P RN
LA B TR o ML
« 3 Songjiang[ Minhang}, ~ Nanhui \

f
- > { L e \
o I
[MT L Ny ) Fengxian
PO 41 I
" 3 Jinshan “_ P
. Vedl 0 8 l6km
1;;"‘ oy
j S
1 #%i# Yangpu; 2 #T.11 Hongkou; 3 [i]dk Zhabei; b uﬁl‘iﬂ;&i '
4 YRE Putuo; 5 K57 Changning; 6 #i# Jing'an; Tk Outring road‘ﬁ»\,
7 F5¥5 Luwan; 8 # i Huangpu; 9 4231 Xuhui
B Legend I .
{3 River [ HF5EXI Study area  — FFZZ Ring road 289 291 293 295 297 299 (k)
1 SRR B2 R B
Fig. 1 Map of the study area Fig. 2 LST image of Shanghai central city in 2002

AR , MR [RIRBE T R 1R BE 3 7238 5 R BB 45 3R B S SEAG A (6L B 7T LA4B 7 HE 78 K A R/ 3 i RUOBE
TR X R IR B S [ AR S AR RIS 3N Bl o FERREE b, S b 3R R BE 12 (R4 Jm) Ry - 78 e 26 A
GIATITPRAE , KA BB | 58 T S B A AR AN S R S X O P e R R B M 5 RUBE B SRR B
A3 FERRZ N D REE A TALIE ) 520 , 2 30 v T DR Hh IR DX 43 5 T /N RUBE | 23 () A8 S5 AR LA
AN B RS 7Y () 58 XN Tolk X S A8 55 TR 2% 43 A T B T IR 3%+ (9 8 1R P O AR HIRTRLIX
3 WHRAE

PSR 7 A N — L TC R 7 TCHR I 4 S 451] rh HE 2 LE e SR R TE =X 20 20, 3R B o) S 3
H75 3R, ZE PSR I PR AR [RI AT R R MEL Y LU AL, 7815 s R4 T IR PR A B85 , AR R A [R] 1 Jag M 1B bt A
TS T B4, RS T S e . TERFUEM B R, DL C4. 5 Bk AR, H

http ; //www. ecologica. cn



7 e 4. BTSRRI IR B 2 (AR SR 3999

R C5. 0 5835 2K A boosting & B AN /1SR &
FHEN A3 2888, AR REHE B 15 LT MR A AL
NP ESHERESTEAE T EERRR. B, A3
K C5. 0 Bk A 38 IR T $A IR IR R 58 1Y 7 28 R0 T
TR 35 YRR T #4530, FTE BRHLA o

3.1 BRATHIREE R R R e E

FEXT b0 H o 3R X b 3 YR BE 35 ) 25 43 A )5 e R
R PTHIEAE b ASSCREE T 9 Tk i AR A 7
YEM R AR B, H, 4 TR ER, B
R RS (Ph) R R (PL) R
BHBR(FAR) . LA FHEE (La) ,2 T N IRE R,
AFENOEE(Pd) T XHE(Id) , VA% 3 TSR
R, B 35 B (Po) T — b 2= [EHE 948 5L (NDVI) Fi
KIRE R (Pw) o FRLA ETM + 55 6 357 B s ) th 3R R
FERE M B LIRS A 6 B HE &S ) & B AL A
b T bR ELL , BRE 2 R AR 5 — 2 AH 5] A 5T
Y R (60m) Fikg =X (W& HE ) o

Horp S R BESUA BE (Ph) R B BE 32 B
(PL) 855 BE (Po) FK IR L (Pw) 43550 R BEAL Y
&N R IR BE AR KRR SR AR AR R Y
AT & B EL R BT DLGE IR & o ok A, Bk
BRSS!

FEHEFE BOR FAE % 0 A5 B0 A X = B ANE PR 4R
SHEAE, AT 8 A [ 38 Bt ik B B A] 2R R FndE Lt 4
GRS A8 SUR B 3 —1b 22 (B A8 98 48 B ( NDVI )
A AR

NDvI =P+ —P3 (1)
Ps Tp3

A ,ps WEKESKIEGH ETM + A8 BB 3 B
(0.63 ~0.69um) 2 1 R1H, p, ML B (0. 775 ~
0.90pm) T # 1A .

BRABR(FAR) 24570 H A R 22 15 F HYE Bl Y
ERLEREHE SARERZ L, b, @R ms
HERAEEIHR S AR RG], HFEX—F

LST (K)
289.27

2915

| 294
296.5
298.58

LST (K)
289.48

B

3
2955
297.62

LST (K)
289.73

291

| P
295
296.49

& Legend
— itk RS
Ring road District boundar

B3 R[RRBETT 2R 6LBE 7 i 5 SE AR R
Fig. 3 Kriging map of LST field at the scale of 180m
a:;180m, b:540m, ¢:1080m

BAXN, F2AYEA MR BEEE MIZX KA RRRE T %X ARAEE S FSERRINRRA. A
AR IX O B4, 1 2002 A 2s B (5 R 08 H S SRR IR ThD AR R 3R oy 3t T ARURI B 2 T AR, 8 3 82 S B T P P
ARSI AR RS B RE AR AR R R A R AT A, 21112 F Kriging #i{H %15 2] 60m 43

BRMHEIE XA BRI o

3R FARR LR A 18 (La) T LAFR G B 3K A6 30 3 LA T ISR BE ™', 40 S 6] B 5
D3 A PSS BY B AR A, Sl S X S (7] L B s SR R P AT B N R R 55 2 RE, JF 45 A A R L =
JEBUAE B AR A, W] AR SLOE A T A R B R G LR AR B A 18 B Br s

http ://www. ecologica. cn



4000 E oA ¥ W 29 %

La; = 100 x ;Aic,, (2)

A, Lo 5 AR X LA AR LSRG 18 80 A SR @ S LA AR BE - A 8 € 0 5 M EIX Y
5 o LA AR BE R E 2 o AR P OIRIX 7 25 R A AR OLRR & BT g 45 2R, A5 3L
REFoE X L A FIARBE 200 3 N3 4% , A AR BE 0 G R R{EL T VA N3 2 B o

ARIE(2) AT, L3t R AR BE R B 98 B0— — M UELIX (] 2 [ 100, 300 ] 2 [8] 935 22 o 4, 76— 52 19 B A3r
WS DX, 255 48RO R/ T AR R B IRTT R FI RS8R B o BeAh, i T B9 D IR IX A R AR Akt
OB AR R , 27— % 3t FI IS Y 32 2 g 7k

F2 ITHFAARESEMER
Table 2 Indices of three levels of land use degree

ARH K 2R

LI Level of forest s and water AL IRECRAE L
Land use level land use » gras Level of agricultural land use Level of town settlement land use
S AT N L N3
FRH B sk At Bl 3t N THE 3 W EE#‘&‘ ﬁ‘Tfﬁﬂl’.‘ 258 i
+ o F] 2 Land use class Woodland Jand and wat Arable land, garden plot and Town residential, industrial and
anc, grasstand and water artificial grassland traffic land
A5 %L Index of level 1 2 3

ANAFEE(Pd) 48— SR A O35 2 i X A Z b, B — e B B S AR B N D 4, &
TR OB BRGS0/ NX R, B TR 2 R A Kriging PR BRE A /N X et i A B % B (E 2]
60m 73 PR 1) RIS H

Tl X% B (1d) 2 AL AR b T XA L E . FEARFRS, FIRAME B RN ERSER LTI X
RESAE G R 60m 43 HERRIKF-_EBASRIRE P Tl DS S5, 376 T K25 R g 3 ok DX A A A~ 25
5P IS S B L3R AE S RS ) Tl X B
3.2 PSRRI S R

WA R~ M EANIELRERS, EX BB N SFHERG SR, B BILH 0 B4, 17
T N ER A [F] X3, S i AT B £ R A R & AR AR TGS M I FBF s, R TR TR AL
AR SRS AR — B — A, TR T AP 5 TR D 90 4% Ao 2 i [ 2R 22 [0 2 250 R PO U2 3%
TS MBI T 5 T Bl . ZEARPIR 2 RE N TS HHRE FAHERRIE T , R 57T LLE
X B RIS 2= X TRl 5, ST T IR R B 2R R G0 ) o TS A

A 32 FHYL SR ok g A 5T i3k i A S R HGY i R R Z RIAH EAE MR BB 4 s, B
BRI .

(1) BAEALE  H Fok 3R 15 B R 7 BURIR X (Ts <291K) BRAKIRIX (293K > Ts =291K) (iR X
(295K > Ts =293K) =i X (297K > Ts =295K) Fi#hi% X ( Ts =297K) 5 55 5% , %t b 3 1R BEAE #6472 Ak, BP
MR E/NT 291K BF ok L1, 7E 291 ~ 293K X B N5k 12,293 ~ 295K X [E]#¢ K 13,295 ~ 297K X [A]#5 A
LA, SR E KT 297K B LS, [RIET , iR 4E LR 7 bR 4R 9 WHAIAEE R i B 7 A% SUMEL. K R IR EE 3R
R (Ph) MR R SR L (PL) A TRF(FAR) A IR EE (La) AN D E (Pd) \ Tk X% B
(Id) Fa¥k 3 BE (Po) JH—ACAEFEEC(NDVI) FiK B E AR LG (Pw ) 1R 5514 T8 1 , Tk st R TR B S A R 3R
JBYE X SR MEE B B , T B SR AR AR 4

(2) FIFAVIZREE o BOBAR BEA TN GR , AL LR SRAN TR IS DR SR B, VI ZREEAE AR B 70% , AR
30% W] FRIRIIE

(3) 38 T BY A G BYE P FME BY 7 ¥5 R R BR N IE M 1 — S0 0B, DIHBR IR A B IR m TS B 7
BYRGE R, JRE PR AR A 452 1 UM B/ NEE BE ISR, B TR B A A A 1 R R 4

http ://www. ecologica. cn



78 BB 55 ISR IS RN T B & 25 [R14E = 4001

SE Fe/NEAR B ANSCIF LR 23 SN, IR e, AR AT IS A 75 22, B 8 - 18 B S BUBIME, LABE S DL 2 88 45 R 42
HE%,
(4) BUUSREC  BP AR BRI po B — SR AR A i — LI, J2 BRI 4

5 BRI K AL
e
(R JcL PR SR
O st WA D) e

Data acquisition and

preprocess i YR

(LST image and grid ! Construction of decision tree
values of influencing | WK Tree building | !
factors) : i
E | MY BYKL Tree pruning | E
] 1
| | FEHAF HHI Rules extaction | i
] 1
1
TIAZE R G RRE VAR
Testing data set Accuracy assessment
; RS REGTR
?W Bt sk Final classification results
Prediction data set
i SR B A R )
LST level prediction

[ AT R ]
Visual image

representation

B4 R PP 7 E IR T RAER B AL D S i

Fig. 4 Flow chart of application of decision tree to study on the mechanism of formation of urban thermal environment
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X, B AR — AL S Rt 48 T S ) R B AR A A AR R pl TR0 2 i 3 Aok SR AR B Pw 43591 7E (0. 1786,
0. 3512 ] #1(0.3512, 0.9065 ] DX [A] P, F AR HLAt 238 E ] HERETTAIT 3 Xoh R T 1l IX o — L8 T AR NI K &R
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T J& 2% L3 X A L B K T AR AT /K T o B0 4 0 5 935 B Po ¥k F 0. 2529, {H 1 NDVI 4—;%?
FAE AT HET BRI E X B T E 2 AR S B IR T ks (6], (B 5 & AT B IR A TS5 ) B

W, RPN 6.7 F18 MIMHE S E R, bR IEEEAE 293 ~ 295K EE M, JB FHiRKX, bﬂ]ﬁﬂti%ﬂﬁlzbﬁ
3 LA S BB 9 2 XA 8 TR T Skt ) R S b DA% R S R BE I 3 X 2 P — R i o A
5 RN 9 10 F1 11 e , Hob IR BE(EAE 295 ~ 297K YERE N, J& T iR X, HoAf 4 55 B Po 3¥5/hF 0.2529,
KGR AR Hp 09 REFEWXIBERERX PN ORER, EXNFEHEEE, HERSHEK
B 1.9 ~2.4 Z[a] ;0 10 RFEMXBE THX WX, B FRERTEZE DGR /KIR SRS RN E ;T
UM 11 AR A R IBNJE F— 2 TV X, B BRI DME R BB B £, RN 12 ~ 14 Ffg, i
FIRBEAEAE 297K D |, )8 FHbiR I X B 358 Po 7£ 0. 1 LR, H NDVI{E/NF 0. 015, A JLiX 22 X
WEAR LREF2EWES. AN 14 rRRHXEEMB WA DERX, HLR BERFEE PL &S
0.7528 DA L B 12 F1 13 4R35 K38k 43 31 R 2 Tolk XA Tk X, H i FAEE X R R E S, A K
= A RS KO8 B A R B

®3 LEEROERMEBEGHERSHRAMWERZ BHSERN
Table 3 Classification rules between the distribution of LST levels and their influencing factors in Shanghai central city

J¥5 Index  #W] Rules

1 Pw > 0.9065 NDVI< -0.1244 A\ FAR = OAId = OAPd = 0—L1(13052, 0.98)

5 Pr<0.2529 \0. 1786 < Pw<0. 3512 A\ 5841. 0439 < Pd<25545. 1110 APl >0.0925 AId = O ALa > 215.3100 A NDVI >
0.1426 \ Ph<0.0465—2(11078, 0.778)

3 0.3512 < Pw<0.9065 A0.0228 < Pv<0.2529 A FAR >0.8520 APl > 0.1773 ANDVI > —0. 0494 A La<195. 9440—12 (11002,
0.76)
Pw<0.6065\ Py > 0.2529 A\ Pd<6393. 2446 \ Ph<0. 0772 A 0. 1018 < NDVI<0. 5240 A FAR<1. 1056 A La <218. 6537 —12

4
(34648, 0.792)

s Pw= 0.6065 A Py >0.2529 A Ph > 0.0772 A La<215. 2701 A 0. 0778 < NDVI<O0. 3185 A FAR >0. 8035 A962. 7501 < Pd<
1167. 862812 (8588, 0.77)

6 0. 0749 < Pr<0. 2529 A\ 0. 2104 < Pw<0. 2983 A\ Pl >0. 2654 \ Id =0 / 5841. 0439 < Pd<64793. 0470 A 215. 3100 < La <263. 0984
A0. 0680 < NDVI<O. 1214—L3 (56970, 0.789)

; 0. 1089 < Pr<0. 2529 A 0. 2931 < Pw<0. 3512 A Id >0 A 0. 0925 < PL<0. 5072 A La >213. 3145 A Pd > 12154. 2340 A 0. 0012 <
NDVI<0. 0468 A\ Ph<0.2533—I3 (17612, 0.752)

8 Pw<0. 6065 A\ Pv >0. 2529 A Pd >6393. 2446 \ Ph >0. 1289 A La >214. 5195 A FAR >0. 971913 (91678, 0.768)

0 Pv<0.2529 A\0. 1893 < Pw<0.3512 A PL>0.6115 A —0.0481 < NDVI<0. 0012 A Pd >65391. 3130 A\ La >222. 7264 A 1. 9000 <
FAR<2. 4000 A Ph 0. 0151—IA (4576, 0.801)

10 Py 0. 2529 <NDVI >0. 0012 A 2003. 0892 < Pd <5841. 0439 A Pw<0. 0135 A Ph >0. 8700 A Id >0.4012—IA (2662, 0.775)

. 0. 1151 < Pr<<0. 2529 A 0. 2246 < Pw<0. 3512 A\ Id > 0. 7078 A Pl > 0. 5072 A\ La <244. 5872 A 0. 0012 < NDVI<0. 0218 A
21835. 8520 < Pd<29259. 89304 (11024, 0.9)

" Pw=0. 3512 A PI<0. 0925 A Ph >0. 6310 A 0. 0012 < NDVI<0. 0150 A Pv<0. 1005 A 7340. 5420 < Pd <29840. 2520 A FAR <
1. 1204 A Id >0. 38975 (32, 1.0)

- Pw=0.3512 0. 0162 < Py 0. 0759 < La >219. 4169 A -0. 0668 < NDVI<0. 0012 A0. 0138 < Ph<0. 0581 A0. 9012 < FAR<1. 7373
A27148.5530 < Pd<43100.5700 A Id >0.7500 A Pl>0.5698—L5 (204, 1.0)

14 v =0 AId=0A0. 1065 < Pw<0. 1702 A PL > 0. 7528 )\ 28185. 5703 < Pd <59148. 4180 A - 0. 0606 < NDVI< - 0. 0525 A\ La <

272.2852 A FAR >1. 6717—I5 (43, 1.0)
RPAE R R IR B Ph AR IR B GRS B PL A TR FAR 3R PSR E Las NV BE Pd; TV X% B Id; A5 B Pos 1A
— AL AR S NDVE; KRB R LG Pw s ARTR X L1 BRI X 125 PR X 135 5K 14; #4% X 15 The variables in this table: fraction of high albedo
building (Ph) , fraction of low albedo building ( PI) , floor area ratio ( FAR) , land use degree (La) , population density ( Pd) , density of industrial zones

(Id) , vegetation fraction (Pv) , normalized difference vegetation index ( NDVI), water fraction (Pw), lower LST zone (L1), low LST zone (12),
medium LST zone (L3), high LST zone (14), and thermal kernel zone (L5)

NT BARZHEREREREERT LM IR X A IAIR 2 (B M SR 22 57 , K5 25 A AR BB ELAR o PRy A 0
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compositive effect of various factors in Shanghai central city
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