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Characteristics Analysis on Heat Island Effect in Yangtze Delta
Urban Agglomerations in Recent 8 Years by MODIS Data

GE Weigiang ZHOU Hongmei YANG Hequn
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Abstract: Retrieving the land surface temperature by hdf data in MODIS receiver system, first the few
cloudy data were selected, and then cloud be removed by means of multiband combination. The average
temperature figures of Yangtze Delta were retrieved by split window algorithm, the distribution character-
istics of Yangtze Delta area were analyzed, and the heat islands are arranged in “Z” distribution. In Yan-
gtze Delta area, the heat island intensity is the strongest in summer, then in spring and most areas are in
weak or no heat island except few areas in strong heat island in winter. By GIS geographic statistics, the
strong heat island areas were compared. And the change trend of heat island of each city from 2001 to 2008
were also being analyzed. The data were processed in Delphi and IDL languages including data projection,
inversion, cartography. The analysis of island heats was independently conducted, and average retrieval
results were more objective.

Key words: Yangtze Delta urban agglomerations, heat island intensity, split window algorithm

WL M 2N 3R 16 AN US40 Rk, 4
5 F XA A 10 5 km® . 29 52 E MW 1%; A0
7534 TN A AER 5. 9%, K =M XK T
CREM IR TR B R KT AN MU A ERE R . 4 1800 km® gl

F LS BT WA BN T A% % A — T, R 70 km® A — O A & T —
M T EMTCHRE R AN S E . RS C A, KEMAENEE RS K 4l A

x RWGTHARGRTE FIE R N AR K = T A #GS AR 8 BT (G5 MS200704) BT B)
2008 4F 10 H 30 HYafHis 2010 4F 4 H 7 HUREE
B B AR, FEN RIS R 55RO SR R TR Y A IS . Email : gwqmygis@126. com



4
78 L

% 936 %

I R R A TR 42 % ki IR T b A ROk Ty
WHEEEH.

AR B = AR T Al B PR IR T A 2 i T
RZI RN . 7R KT =T
AR R I bR R B 85 1 728 Ak o o T e iR H B R Y
Z RS L E G 5 AR S IR R B =k
BT 27 K, B ARREZC LM 0.3~0.5 CHER
F] 3.6 C, H il i R BORNEL 22 347 B 4 H0 K 1) #
P, MEREMNBRFR T REWALOYZ P2
T 5 BN A kT Ak 2R R 1 i bR A5 T A 2R 1R i
5 5% KA 8 B IR, &3 KB K =Mk
IR T e A5 H AR 2 A R 3G A RN B A
A ZMMHAEZ —.

T AR R 5T e R 8 P £ sl UL Rk A A
KB B AR TFBIR T 20 fE 22 90 44X, i 4 45 Ff
ST A I Y M 2 I S B 5 A KON B R
M FBZ—. LUEMFSER A B I U558 5 A
NOAA/AVHRR , MODIS, LANDSAT /TM/ETM+,
T 58 %t G2 R AR ET A Rk 7T 38 14 B[] e 31
B R0 8 s ORI R X S PN B0 B S Ak B A
A SCHUR] K ][] 3 4 1 MODIS 5% 8}, £ X 28 3%
1o R R A R R ) R = A T R O
BRI 43 A T AR B A N B G s XY S AR Ak
I FRAIE S s i R I X S AR Ak B B R R R A M 2
T BB IR A T 9 I 0 S W, S 3 DX A AR L AT R
R EARERENE XL,

1 MODIS %k 154k B A0 i85 Sz 15

1.1 MODIS #i#Efmik KEMER

TE A I [ )5 ) 3 S AF 5 o« 000 1 52 8 P A
AL B 5 2 AR IR . O 1 A M BT T A B AL
IV 5 AR SCEL 3% 2R I MODIS #2 Ui % 4t 14k 21 )5 i) —
FR s hdf Mg XS BAR IR . K = Ay K3 i
FEIL % 16 A3 147 Bt 5 LA E . B
A 26, 99° ~ 34, 64° N, 116, 78° ~ 124, 21°E, M
20002008 AFFLHkE T 992 IHAF A = BoR L] Al
FHOR S bl B9 MODIS 1 km 43 B3R 1) hdf %08
R EE T ah % E AH TAE & R B2 5 s #0H
Delphi JF & 1 H 8 #% 5 FE¥ » 4% B 28 26 2 3 1 45
BB AR BB S IR I R T Bowtie LN .
A 992 N AT IR AT I R AD— B B MR R A
TEMB PR, B F R SEREHERN

H7F 5 K B 0L i 25 TG 2 9 00t T
XHE I 2 15 e U HAURR 1 = b B B ORI

52 AT 7 15 LT WA G 5 0 0 0 S
R Z . MODIS B4 36 1l Be. R
ST 25 6545 2 25 30 B D 9 M
SRR R A AR 2 R (. X K =
5 2 A 24 0 R 25 B AT B 0 K R

1.2 MiRiEERE

bR S B ] DAy O =R 3 O JE BT
B R 2 B B P B R HAT
JBE B FR SR I TR R TR v ) 3t 2 L R 3 S BT T vk
AR Qin S (1 7 I8 K AL MODIS iz 3 J5
R TR WA R AR B S B b T
Ty b 3 BE 22 AE 0. 238 C A4, T MODIS
B B B T IDL i 3 4 AR 52 L T B SR I
TP BE i Hh O ENVIBRHESCHF dat #55X,

2 R AT R B B 20 A AR

I T AR B 2 A [ 220 7 I XA AT DX R T B
A X e Tk & W05 ) B4 s — M 15 ok Tk BE DAk X H s £
KBIX BN B 145t T 2000 4K & 2008 4£4Y
8 4/ = 15 ) MODIS %5045 fs 1 1Y) 1 3% 3 B 1 3
g3 A . MODIS iz i i 3% 6 2 5 SOl A 7R B 4F
MR PEA SEH T (R TE H O 0 3 IR 5 55 b & &
W TR EREZRE R, B8 oA 2
i B 5 28 SH B 78 5 AR 5 2 5 30 40 Ik X 0 IRk
TEOR BE B M A AR DX . I 03 A S 8 R A R R
AR ZNRE UL FH 2D 5 %) 3 JEOEOHE B 9T A A A
S5 TR — 5 MEHf 1< AF 1R O 3 B A BR % 2 0 b
e DX 358 P A A0 A R EL SR . R IR AR
B 7 E R quantile 2328 )5 8408 20 9%, quantile
W R 5 1 e ol e — R 1) 5 T S R A A 1 — e T A
A3 TT I AR BT B L L R ) )R] 2%
M /N Jenks’ natural break™ W i 4% 2% JF 1
AEE MR RSO S SIS &R, B
FVAE K = £ B mask X N G811, X kE AE e KRR
JIE 1t 5 1 DX AR 5 R 22 )

ZEM ALK =40 16 A KRBT RS A H L Tl
REM RO H UL B UM R 3T .
MR BB % A% TR B
AR Py 27 7 TR 3 A M DX A A Ry . R R
H B RO T R VI S AR SR A XU A
VAN 0 BN TR NI BT B/ e S S E o
O EY s B 5 B YR S0 A AP IR L N B
B R AL v o R ST R AR B W o R



%11 3

B ARIRAE AT MODIS 0 1 /AR K = 30 1T 3 2400 ke AiE % 38 48 20 79

B0 N — O L N0 — LW — O\ 1+ 00 L b

Bl 1 2000—2008 4F4< = #1124 M 2 3l 2 73 A ]

Fig. 1 Distribution map of average surface

temperature in Yangtze Delta from 2000 to 2008
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Fig. 2 Statistic rank of pixel numbers of strong

heat island area in Yangtze Delta 16 cities
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Table 1 Rank partition of heat island intensity
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Fig. 4 Interannual change of pixel numbers in the
summer strong heat island area of Yangtze Delta
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Fig. 3 Season changes of heat island intensity in Yangtze Delta
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Table 2 Statistics of strong heat island pixel numbers in Yangtze Delta 16 cities during the summer of 2000 —2008

FH L AN RM BB BN BT WE Tuk LB A% M WM BN B %
2001 25 146 24 101 66 38 55 471 832 559 206 65 456 29 49 58
2002 3 87 37 127 62 18 21 240 685 131 159 100 247 38 32 296
2003 19 159 35 347 56 60 63 984 1546 625 523 228 935 112 279 180
2004 9 630 82 345 141 113 149 787 1110 765 500 261 1015 119 165 487
2005 7 62 70 714 118 91 193 781 1665 335 1037 382 660 129 173 387
2006 16 65 39 249 15 23 80 861 1673 366 551 191 672 95 212 112
2007 19 186 103 673 131 116 235 820 1811 299 1097 501 525 111 257 281
2008 18 283 21 431 34 25 53 1023 1450 583 879 222 889 164 339 321
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