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On urban heat island effect in Changsha based on MODIS
data and the new variational processing method
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Abstract: The land surface Temperature(LST) and vegetation index were derived from EOS/MODIS data, and the high
resolution LST was corrected by AWS(automatic weather station) data according to a new variational processing method, the
character of the urban heat island(UHI) of Changsha and its causes are investigated. By the study of the relationship between
vegetation and spatial characteristics of UHI, the mainly spatial characteristics of UHI has been analyzed and it was: (1) The
terrain of the suburbs is higher than the urban region, the gradient of the terrain height is small, and this geomorphological
featrue is conducive to assemble of the heat, the UHI phenomenon of Changsha is obvious especially in the summer night; (2)
The UHI distribution is similar to the outline of the urban construction. The LST of urban is 3—=5 °C higher than the flat low
areas close around the city, and 6—8 “C higher than further areas. The region which has the most obvious UHI phenomenon is
the region surrounded by the second city ring road, and the UHI phenomenon gradually weakened from the city centre to
suburb; (3) The impact of geomorphological character to UHI is notable, the relationship between vegetation index and UHI is
Anti-related, it was indicated that the improvement of the vegetational status is very important to the elimination of UHI
phenomenon, the implementation of the urban green land planning can reduce UHI effect.
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Fig.1 The terrain elevation map of analyzed region
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Fig.2 The NDVI was derived from MODIS data of Changsha at Oct.
14, 2008
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processed by AWS data

4 Fit5itie

MAMODISEERRBREAT KDPTXEHEN
LSTH , £ R&KHA , ZXFHFEBRENAS R ,
R RS 9 B ERRERERER , BEEENL
TEE .

) MALEERBHRERBRBEKRNS
ERREBEEE—ENER  TERATERRE
=XRBREESR  MEBEMK(<0.08)MERT ,
RENhRRBREEE-ENRE , SHBIN

LSTiRE , MESE LS TREER , BEHRRE
BHARBFEEMEE .

Q) REXANBH[RRUEARFEERS T
AN, BIEEFMEFERS , BARMES| A
FTHEDITERZENTREDERARENES
DHEYEEHEFRMEL .

(3) BT HEENMODISERIBIEM2005FF
FFIARE | PR AR 1T 28R RY 3 ™ 2347 29 A Xy
e, AN M T ZE D WS | RBE TR KD T
RBBMBNNZRAEDH , SHNOSEREETR
H— SR RIE .

4) EHRERTERATHBXEENH TR
EX  HEEKKEFREELSNER , ZmRmTE
MR , R mAESHREREZREN , iRk
WEHNHNASRNEFEEINXEN . 283
h U5 R0 R Y PR I (OB SR O B X IE R AR 1R
B SR NI T EKDEH RS,
KERTHRERSEHIEEE TR RNMAEN
B .

S K

[1] Howard L . Climate of London Deduced from Meteoro-
logical Observations[M] . 3rd . London
Darton , 1833 : 348 .

2] KE# , FRRF, FRS , F . AETRALRS
AECRETHINIEERAREFLNEF S
7] FEREDE #IKRE 2005 3538 :187-194 .

3] THEH, FERE, B . HTRABRENTDEERS
W . BERRZERZER , 2007, 30(6) : 298-304 .

[4] Roth M, Oke T R, Emery W J . Satellite derived urban
heat islands from three coastal cities and the utilization of

: Harvey and

such data in urban climatology[J] International Journal of
Remoteensing , 1989 , 10(11) : 1699-1720 .

[5] Owen T W , Carlson T N , GilliesR R . An assessment of
satellite remotely-sensed land cover parameters in
quantitatively describing the climatic effectof urbaniza-
tion[J] . International Journal of Remote Sensing , 1998 ,
19(9) : 1663-1681 .

[6] SEOMT , XHH , K, & REFTERTRIAR
HRENFARCY/HRFR . FEERSEDHTHIE
BRI XE bR JLRAZHARYE | 1991 :171-189 .

[7] B4, Bk , 858 , F . ETERNGISHET
RS HRERRD] . HEFIR , 2001 , 56(2) :
189-197 .



FE368%E 1

BHEH%E MODISHEEURZEDITERAREKDETARASHESNFINNA 105

(8]

[13]

[14]

[15]

[19]

(22]

Weng Q . Fractal analysis of satellite-detected urban heat
island effect[J] . Photogrammetric Engineering & Remote
Sensing , 2003 , 69(5) : 555-566 .
G, B, FRE . EEETAGNIEERS
W . B RFER , 2002(4) : 55-59 .
BM, BRI BEX  ERTABHRNNIEEER
1. B &FRER, 1993(2) : 6-9 .
Parkinson C L , Greenstone R . EOS data products
handbook[K] . Maryland : NASA Goddard Space Flight
Center , 2000 : 163 .
&4 XPEE , Bk, F . HHAIIN KKFRE

RESRENTMEI) RIRSHREWRE , 2003 ,8(2) :

860-87 .
BXME , REE  KEE £ . bR RXASEHT
PABTENITEER-BEAMNEATL M. |
& EIRERIE , 2007 , 12(5) : 683-692 .

HEE  FER  IH4E 5 ARERBI N

BERASEEM] bR SREREE , 2003 :58-91 .

HER , R#E  NRE . NEZTBBARMNEST
FEFRSRMEBRAERONALN . TENE
2001(4) : 298-302 .

XM BER ATREKDBKERAED )] 8

BRI KZ2IR - BARIERR , 2009 , 35(1) : 64-66 .

% BXKE , ER , F . ETMODISBEN KK

B X3 RS B2 T[] LR 2007 ,32(5) :

108-204 .

% BT ZREBBIEN BT RGHR—UAKK

EXRFID] . €KY PREAZEENEIRER ,

2007 : 26-28 .
i, B, AN, & . ETFRSHGISHWKDH T
BBV ESTSPSRBERR] . £FEK | 2007,
16(1) : 12-17 .

RE , MF= , BEEHF  EMREEHBREETAINR
NEERD] . REMLRHRKZEER | 2007 , 22(7) :
73-25 .

BEL , 8D E , XfF . PEERKLHAAERR
L] . BRI KRFERIR . BABER ,
2009 , 35(2) : 204-207 .

EER, aE. ERE, F . RUEREN T

FREEERLCERT A . BAREZR ,2005 ,8(14) :

[23]

[24]

[25]

[28]

[29]

[30]

[31]

[33]

[34]

[35]

64-71 .
TR, NE . ETFMODISKHRE L X BB ERE
BRI ZMAEZIR BARER 2008 44(F
B):69.

ERK , EXR, BN , £ . SXIMODISEANEE
BEEMIRI] . BINAEER ,2005 ,30(8) :703-707 .
RER  EFE TSN . ETMODISEGHKIENE
BELIHRRESHEE]D] EEFEARSHA 2005,
20 : 284-289 .

e, WE, BAN , % MODISBUIERE#KREE
BEEZLRI] . ARITERFZER - BAREFER ,
2008 , 44(4) : 434-438 .

#®BE MODSEERHEREMREEZNA
[CYR007TFEAREBMIRRZREERAATLREX . &
&, 2007 .

®REE  BAFE  $KE £ EFMODISHER i
HAETTERNSBREDHI] . BEER , 2003 ,
8(15) : 1680-1685 .

TIFFM . SRERERET S RS Rou kAR
[J]. |& , 2006 , 32(11) : 19-24 .

O 774, BTE , S . ETZRRZATSRIE
SE o BRI BRI [)] BFESRFEIR 2008, 28(5) :
546-549 .

R, KR, RIEN , £ ARXEIERE
BED SRR . BRE|R, 1996, 15(1) :
58-67 .

KIKHA  AES , HFK , % . ETFRSEGISHILRE
TMREHERI] . IRBFEERFEZEIR , 2007, 29(1) :
107-110 .

Bk, DT . R FINEM A RZEE S m A
S . BRRA , 2007(6) : 68-72 .

ZRLSE , XU . L3R T AR SR Y R B B —— A
BERMILREXRFI) ML ITFE 2009 ,18(1) :45-49 .
B . KOTARBRBERS T REAERD] . T
EEMRIRE |, 2006, 3(3) : 155-157 .

TIEREE: T EH
FEX IR AT



