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Fig.1 Sketch map of study area
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Fig.2 Land usein Shapotou District, Zhongwei in 1992 and 2007
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Fig.3 Spatia distribution of retrieval land surface temperature in Shapotou District, Zhongwel in 1992 and 2007

SrGETE T A R A LST FHME (R D. WFE 1
T, 1992 A 2007 SEPTIS A BT S Yy LST, B2
LAt shvb i d s, FoOC b M, S, N2
AV, g, AR KA

F1 HIWIPKEX 1992 &0 2007 F& L b FI A LR
Tt FIRE (LST)
Tablel Averageland surface temperature (LST) of each land
type in Shapotou District, Zhongwei in 1992 and 2007
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Fig4 Land surface temperature difference between two study
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Table4 Relation between land surface temperature difference

and land use change in Shapotou District, Zhongwel K
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Fig.5 Histogram of land surface temperature difference induced by land use change
PR TN BRI M Gt AR D S8y LST M ZEik

L H R 7 A LST BATIRERIG N ), IR AET S
55 (v P My SR I AT U B R . AT A B AR
B IR LSS R, ARSI A FRLR 75 3 o il %
TS 2 22 e o0 R B o B AnAE X b i a5, 2000
6 H 14 HPI4 LST SR LR FH A CRl )
5opEy LST S (RS RS 222 3 KM,
MABIFTH, 2007 4 6 J 14 HFH LST &ikE KK
L4 LST e GRBhibih) A2Eik 27 K, THIFR HL )

FI10K BLEo gbnl WL, Sieise by 2 it 3ty 1 - 3t
A A A 5 DX SRR B 4 oK 1 S AR 1T RE 2 LA 1 4R
i DX R 5 A

HR LST 5 B3R AT s R R IS g Xz
“FE OGP RIE T X M) 7 3R R SRR A 5 P M ok
flivh LST 2 [ 5 AR ASARE S BRI &, B9
DB BRI Z LST B R AT i) 7 B s
AR AN KRR B, T A2 KN AS— 20 1L
R R BRI AR X P e U X ST U . B



55 11 1Y) JEI T 55 <

A DX M) P AR 0] 3 L EE ) 52 ) 315

oK, T AU R R B 2 IR B TR, NHEVR
() SR TR 22U i, o AR R B [ P R Y b 1) S
fie [, W T IRBUEIERE AR, 7 T BN R
WP R AR AR BCR 3, R T RS . PETX
P 2 A 32 BRI 1) R F R AL 4
SLLST Bsemaisl, PR R I I X R - i 4T L LST
(125 ) A% Jm A o DK K AR K o

BT RE R GORR I LST 2k £, & Ar—J7 i
W AR R E M A4 A CEMR ] S 28 5 RD0),
— 7 W T T BAT SR A R S A T A S A . B
fiE AL LST Hodle 2 AR 22 574 A7 P T LA SR A
AN, RS PR RSN o A SCAR Rk (]
VAL, KP4 LST AE “ Kl SR 21 (<5 4 1A
7 AVBBE R REAT LR, A g b3k O (R I AT iR A

B R A A BOAE SR AN R U IR TR AR PR A
JETB KBRS T3 ORI A L 2 AT TR
W2 AR BTN ZI AR, Mo AN RE g R 4
FERIAER LST Fffib. JEIEIRATH LST 5 5 LR HI{E
SAHED, A rIRsE s (BRI (a4 B S A4k ), T
JE TR B B A DR AR« iy, ASBIE ST BTG
R HRR G AT AR R A Jaitgt,
A E LU R I 1) ) 4 1 008 I s AT e BT, OF
5 Mty O K 46 ke ok, BT AR A i AR TR
AIRKIRF, AP .

5 ZHit5iTie

1) MR (L ST) FL AT 5 ZU 0 2 B) S5 F i, e i
LI ks 550 LAKHRIF S XA LST 3EAT RS 0 20 A1 S0 R
1 28 B L E S WX 3540 Sy T 2L AT B AR, v LA
X LST AR 7 SRR AESEA TP i fe ik, A
WU T TR R M R R

2) T RSB AN R 7 A - il LST A7 9E% &
F R WIAEHE B BRI LST S, HK
AV RSB RS A

3) bk 15art, WA Z M R A A AR 7 X
JE R RALTEEALAR Sy A T R BV AR Ay [ v
FHHL” . 38 B M M e 78 55 P R AR 1) 1 AR I 7
RAEIX RIS FER L, KB RIH LST B & R
MAeME LST A EHA W IFA R, BT 2
& RMEAR IR 2 @R M. BreL, i 15ar, LST
A S A ) X ke 2 1 LST B 5 0 X3

4) ¥k, [V TR D St S A RIR B ) 7
BV IR VG R TG A6 7 1) 4R SR e A s 3 TV T P S I e
BEH T G825 R A TR R E (1

(& % x #tl
[1]  BSRAE, TR BRVL =M b Hh A o5 A7 Ao 1 30 2 1)
M. HhFEAER, 2005, 60(5): 761—770.
Qian Lexiang, Ding Shengyan. Influence of land cover
change on land surface temperature in Zhujiang Delta[J].
Acta Geographica Sinica, 2005, 60(5): 761—770. (in Chinese

(2]

(3]

(4]

(5]

(6]

(8]

(9]

(10]

(11]

with English abstract)

XUBAMG, wEasom, wkh. TR Z8HUR ot il %
LUCC Wi S [RIEFT[ ). Al TRES#4K, 2007, 23(8): 1—8.
Liu Chaoshun, Gao Zhigiang, Gao Wei. Retrieva
evapotranspiration and land surface temperature in response
to land use / over change based on remote sensing data[J].
Transactions of the CSAE, 2007, 23 (8): 1—8. (in Chinese
with English abstract)

WA, FAR, W & RILSAMIRTTEY R X8
AR L. AR, 2007, 62(7): 720—727.
Xie Zhiging, Du Yin, Zeng Yan, et a. Impact of urbanization
on regional temperature change in the Yangtze River Delta[J].
Acta Geographica Sinica, 2007, 62(7): 720—727. (in Chinese
with English abstract)

W, R, AT S BT LR I HOR SN
9T AT IR I, bl R BB,
2008, 44(5): 815—821.

Xie Miaomiao, Zhou wei, Wang Yanglin, et a. Thermal
environment effect of land use in urban area: A case study in
Ningbo urban areg[J]. Acta Scientiarum Naturalium
Universitatis Pekinensis, 2008, 44(5): 815—821. (in Chinese
with English abstract)

Hu Y, Jia G Influence of land use change on urban heat
island derived from multi-sensor datg]J]. International
Journal of Climatology, 2009, 30(9): 1382— 1395.

WAE, BRCF, AR, . i i 55 AR ko b
FRERIEMA[T . HILHFFY, 2009, 28(3): 673—684.
Peng Zheng, Liao Heping, Guo Yueting, et a. Influence of
land cover change on land surface temperature in the
mountainous city[J]. Geographical Research, 2009, 28(3):
673—684. (in Chinese with English abstract)

TR Tl T a R S A A AR AT M HEIFE
F| IMGRASS 1 GAME-Tibet/ TIPEX[J]. &R/ <%, 1999,
18(3): 280—294.

Wang Jiemin. Land surface process experiments and
interaction study in China: from HEIFE to IMGRASS and
GAME-Tibet/TIPEX[J]. Plateau Meteorology, 1999, 18(3):
280—294. (in Chinese with English abstract)

Sobrinoa J A, Jimenez-Munoz J C, Peolini L. Land surface
temperature retrieval from LANDSAT TM5[J]. Remote
Sensing of Environment, 2004, 90: 434—440.

Qin Z, Kamieli A, Berliner P. A mono — window algorithm
for retrieving land surface temperature from Landsat TM data
and its application to the Isragl—Egypt border region[J].
International Journal of Remote Sensing, 2001, 22(18): 3719
—3746.

¥ %, Zhang Minghua, Karnigi Arnon, 4. HRE B2
TMG B I 55 e L PR SR B R[] . M, 2001,
56(4): 456—466.

Qin Zhihao, Zhang Minghua, Karnieli Arnon, et a. Mono —
window algorithm for retrieving land surface temperature
from landset TM6 data[J]. Acta Geographica Sinica, 2001,
56(4): 456—466. (in Chinese with English abstract)

Hit, MR, JEJG. BN TMETM SR A 1 Hh 20
JE RS R[] Aol T4, 2008, 24(9): 148—154.
Ba Jie, Liu Shaomin, Hu Guang. Inversion and verification
of land surface temperature with sensing TM/ETM™ data[J].



316

b TRE2EAR

2010 4F

(12]

(13]

(14]

Transactions of the CSAE, 2008, 24(9): 148 —154. (in
Chinese with English abstract)

RREE, 0, #owt, &, B TR TM6 pRBu N
MR AR AR AT R BEEE R, 2004, 15(3):
28—41.

Qin Zhihao, Li Wenjuan, Xu Bin, et a. The estimation of
land surface emissivity for Landsat TM6[J]. Remote Sensing
for Land and Resources, 2004, 15(3): 28—41. (in Chinese
with English abstract)

%%, Li Wenjuan, Zhang Minghua, 2%. S Svkiik
KAL) B SR, 2003, 14(2): 37—43.
Qin Zhihao, Li Wenjuan, Zhang Minghua, et al. Estimating of
the essential atmospheric parameters of mono—window
algorithm for land surface temperature retrieval from landsat
TM6[J]. Remote Sensing for Land and Resources, 2003,
14(2): 37—43. (in Chinese with English abstract)

Mischty, B4, FRIE W] FEK & R AR E R RINER
FIEA[L. KR, 1996, 20(5): 620—626.

Yang Jingmei, Qiu Jinhuan. The empirical expressions of the
relation between precipitable water and ground water vapor
pressure for some areas in Ching[J]. Scientia Atmospherica

(15]

(16]

(17]

Sinica, 1996, 20(5): 620—626. (in Chinese with English
abstract)

TARL, M, Bk, RMRETIRAEATRE LS 1
RIS RIFFE[T . HhIRRL%:, 2005, 25(6): 697—
703.

Su Weizhong, Yang Yingbao, Yang Guishan. Distributional
characteristics of urban thermal space and relations with land
use / cover of Nanjing[J]. Scientia Geographica Sinica, 2005,
25(6): 697—703. (in Chinese with English abstract)

TESCPE, BRITAE. kT bR F S 2 R S IR FAER 5 255
WL DA RO X o ). HiERRLEE, 2007, 27(2):
243—248.

Yue Wenze, Xu Lihua. Thermal environment effect of urban
land use type and pattern: A case study of central area of
Shanghai City[J]. Scientia Geographica Sinica, 2007, 27(2):
243—248. (in Chinese with English abstract)

MRk sz . BB B o M I 2R 4[] . 3B 4R, 1997, 1(3):
161—171.

Chen  Shupeng. Geo-spatial/temporal  analysis  in
Geo—processing[J]. Journal of Remote Sensing, 1997, 1(3):
161—171. (in Chinese with English abstract)

I nfluence of land use change on land surface temperaturein
arid desert region

Qi Pengcheng?, Zhao Chuanyan?, Feng Zhaodong**,Wang Xiaoping®
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2. Key Laboratory of Arid and Grassland Ecology of Ministry of Education, Lanzhou University, Lanzhou 730000, China;
3. School of Resource and Environmental Science, Lanzhou University, Lanzhou 730000, China;
4. Department of Geology, Baylor University, Waco, TX 76798, United Sates;
5. Institute of Arid Meteorology, China Meteorological Administration, Lanzhou 730020, China;

Abstract: Spatial distribution of land surface temperature (LST) was demonstrated to be likely influenced by land use
changes. This paper aimed to anayze the influence of land use change on LST in Shapotou District, Zhongwei. Using
two images of Landsat TM, the information of land use of Sapotou in 1992 and 2007 were retrieved and LST of
corresponding periods was calculated based on the mono-windows algorithm. The results revealed that there was
obvious difference among LST of each land types. Shifting sandy land had the highest LST, and water area the lowest.
The conversions of steppe desert to cropland and shifting sandy land to artificial vegetation-stabilized sand land were the
major patterns of land use change. The conversions of steppe desert to irrigable cropland resulted in LST declining
obviously, and the conversions of steppe desert to pebble-covered cropland resulted in LST rising dlightly. The
conversions of cropland to rural-urban construction land resulted in obvious LST rise.

Key words: land surface temperature, land use change, arid desert, mono—window algorithm, Landsat TM
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Qi Pengcheng, et al. Influence of land use change on land surface temperature in arid desert

region (Figure 2, 3, 4)
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Fig.2 Land use in Shapotou District, Zhongwei in 1992 and 2007
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Fig.3 Spatial distribution of retrieval land surface temperature in Shapotou District, Zhongwei in 1992 and 2007
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Fig4 Land surface temperature difference between two study periods at same meteorologic condition



