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Abstract: Based on the data from Hefei and its surrounding sites and MSS, TM and ETM data of Hefei
City, and GIS technology, the land use/cover change (LLUCC) situations of buffer areas, which are apart
1, 2.5, 4 km from Hefei observation field and 20 km from Hefei urban areas, were extracted. Variations
of annual average, maximum and minimum temperatures (Ty.s T and Thi) were analyzed in Hefei and
its surrounding sites, respectively. Furthermore, the regression model between LUCC of Hefei observa-
tion field and temperature was established, and a sensitivity analysis was also made. The results have
shown that in recent 40 years, the urban area of Hefei has been expanding, thus leading to the site ente-
ring into city. Due to this, Hefei Site moved to the suburbs in 1979 and 2004, respectively. After that the
temperature difference between Hefei and its surrounding sites became smaller. Because of Hefei Site ente-
ring into city, increasing rates of three temperatures in Hefei Site were significantly higher than those in its

surrounding sites, and the differences of T,.. s Tr.x and T, between Hefei and its surrounding sites became
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bigger. The regression model between LUCC and the temperature in different buffers area showed that

impacts of LUCC on T,.s Thx and T, were not sensitive in Hefei observation field’s 1 and 2. 5 km buffer

areas. Similarly, impacts of LUCC on T,., were not sensitive in Hefei observation field”s 4 km buffer are-

a, while impacts of LUCC on T,,. and T,;, were significant. Specifically, the increased building areas had a

creased farmland, vegetation, water body areas had a negative effect on T, and T,;.

Key words: urbanization, heat island effect, remote sensing, temperature, observation environment
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4,3 and 2 TM synthesis on October 5, 2007

Circles indicate Hefei (HF), Feixi (FX)

The pseudo-color map made up of bands

and Feidong (FD) observation fields
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are inhomogeneous in the present work
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Fig. 3 Land use/cover type distributions of buffer area apart 20 km from
Hefei urban area in (a) 1979, (b) 1987, (c¢) 1998, (d) 2004 and (e) 2007

Solid circles indicate the position of Hefei observation fields (HF)



11

1 0 4 - T R EBORHIT FE A AL T A X R B4 R TR 1427

i, 3T 40 4, G AE T H L 20 km 5 RN A 4 b 7
R R A T AR A ) X T B AR BT KL 2007
A BT 20 km 78 FE P 04 2 X TR 24 02 1979 4F
() 10 4%, AL, 1979—2007 4F A 1] , 2 AE M IX 11 3%
T 152 FH b B 52 3 Pt 76 AN W7 2 ) b 16 22 o AT 3K
{68 = b ) 2 TR o o b P b TR e S 5 TR R R
7T F7 506 P PRt b | K 3N A R A 1 A5 A e )
RIAE B . IR RIS B Z W
M ESR IS . A I Ik 1 A A D s B 2R B
19702007 422 IR 747 7 /) 52 i o A B 0L 0 s 4
TT 2 RIEGGR 2.
F£2 1970—2007 & IR 45 4 B 9 Z 5T

Table 2 The position of Hefei
observation field during 1970—2007

Ay WL 375 7 e b Bo7

1970—1978 4 AT IEH B 120 5, 3 ] 440 F 717 X
1979 4 b SRR W TP N 1D B R P
2004 4 T 25 M T R SR 9% B 2 Ak AR AT

TEPEAT 38 5 R0ONE 55 BE 14 IF 5 o+ LA /9 BT 52 1
I DN FVRIOR DX 73 38 i A A 3l A 33X b0 531 O

100 -
(@) °
o
80 1 °
- o it
:\J 601 o Kk M
b AIES
iz 40| &M
A
20
A
1980 1985 1990 1995 2000 2005
100 1
©q
80 1
[ ]
S 60 e .
ﬂ [¢] *ﬁ%ﬂi
R v ki °
m 401 A bk ®
A
A
20 A A ©
A v v
0L—3 MR /

1980 1985 1990 1995 2000 2005

A BRI A JR R L BT o 5 R T A T
s DA Bl S8 1 9 B SRR DL L H T R S R
TNLAE BE . AR SCR) 1902 3 J8% - i 1) A% A6 R 4
I 3 A0 % G IS AR5l S R B AT T A
S VS o 384375 18 T 3l 2 0 48T 9 4 3R AIE L
PFIR T AL H E T A A . BARHL, AFR 2 AT LA
F L 1970—1978 4F & WL b O 2 oE A i
. BFIE.1979 44 I8 & b T 2 78 %8 1 AR K
2t JE T RBAN (B 3 R 4) . Bl B R A RS UL
Mz R 1,2.5 F004 km % v X P9 A9 i B R 158
FHHLAE ARG £ . 2 1998 4E GBI I HE 28
e S L0 37 CEL 3 FEL 4) o 22 op XN A #F b 56 1T AR
BFEWA, T IE, 2004 4 X AR IT 2 B 5% K 1LY
B AR RBAL . X BE 1998 AF , b Ak UR 0 37 i PRl 1 4 it X
1AL D T LT 3 A e R X AR T .
25 I s 43 A 30k T Ak Xt AR O ) S i L 7 T
2 TRV 7 J] I ) - R /2 e 2 R AR AR A e
I b Y] T 52 B 36 T AR B O S T 4 3 R

100
(b)
80 L]
- o Hiith ° °
:\3 601 ok
b3 v Tkik
o | b
lm 40 W
0] Q
20{ = °
v
v
0 @ T T T : v, ¥
1980 1985 1990 1995 2000 2005
100
(d)
801
.
< 604 © *#i& ° °
ﬁ (¢} *ﬁ?&
R v ki 2
m 404 A BREE
A A
204 2
0= ® hd ¢ 9

1980 1985 1990 1995 2000 2005

B4 IF 30 45k () GBI IX 20 kem 242858 Bl A LA KWL 37 J5] L 230 LA 1 km(b) (2.5 km(c)
4 ke (d) 2y 242 38 P9 2% 1 R/ 6 28 B0 45 2 ol IR TR A T 43 L
Fig.4 Land use/cover type area proportions of (a) 20 km-radius buffer area

in Hefei City, and (b) 1 km-radius, (¢) 2.5 km-radius and (d) 4 km-radius

buffer areas aroud Hefei observation fields during 1979 —2007



1428 A

% 937 %

2.3 ARHMEAHNEFRENSEBEHAR

& 5a~5c 43 il J& 19702008 4FE 45 B ol JE 7Y
3l DA B JIE 2R 3l 8 4 1 24 AR e AR 0T A e v AR
AR e . Bl 5d~51 4302 4 T w5 0 PG il IE
AR il PR AR 24 R SR AR IR R e e AR Y 22 (B R
fhli 4k, 3 & 1970—2008 1 1979—2003 4E4 K
sl B VG AR 0 B A P 3 AR SR AR AR RN e
SR A, AR R 3 A 0 4 B b AR X TR
PO B AR ol i A 0 G TR R R LR 4,

ATLAE Y (D FE 1970—2008 4E 0], & M8 5 Ji i
Sl AR P 2R B R B OR S A R R
B E e, BAR bR s A2 e — B, (2)1970—
2008 4E[] , A JIE 3l 4 1 28 SR o IR TR A 1 IR
R R TNV AR il 5 155 M 3 4 e e R 1) 3
T R /N HE VG I AR 3l e v R ) B R R
(3)1979—2003 4F ] , £ ME 3 3 T A< 3 11 15 L o 58
FTE R R P AN AR 3 ARG R R, (D
A REYE 1979—2003 AEAHXT 1970—2008 4E 3 8] ity 3
T I 1 T R R AR 225 1T 6 T I P 3 A AR
M .1979-—2003 #HX%F 1970-—2008 4F 31 [d] 1) 3 1

ARG R ) AE X AL, (5) FE 19702008 4F
B8] o A5 A 3k 5 HE VG sl L B R 3l 1) 41 °F- 3 AR e IR
Tk 11 22 (1 5 Y 5 8 R A T IR0 e s < T P 28 1H
HIR N, (6)1979 FI 2004 4F = 4 28 SR IR
2R H R 3 1 AT R R R 22 el KR /N L TE X
N ARG W W W ARy . BT UL 5 3 R RN T
o BT A AR AR Y — R X 5O A1
WFsE s e —5 >,

54 2.2 A LLAE 1, 1979—2003 4E )L 3 A4
SR WoE L T 3 MR R AR TR —
B S AR AR /N DX I A8 Ak Y 2 R 25 1 . A EE
ZF A AR b T AT S B At G
T HIE T I 3 2 B o R R 5 ) ]
BT R A AR AR L 40 T TR 8 1 3 T 4% 53 007 5 A T 35
R R R (R 4) . MAEEEA 1970—2008 44
JEAEXT T IE PG A 2R (9 #4049 U 2 6 1 1979—2003
AN, R 1970—1978 AR [], A R WL 37 © 28
A F T DX 2 B A B IR B4 L H 2004 ARG
X 2 S 2 A8 DX 2 I AR A MBS X P ik i
W1 A VPG AR AL A7 53 (L D L B DL B0E IR a3
A0 A RH X #A B 14 T RN

4 9k
1970 1980 1990 2000 970 1980 1990 2000 1970 1980 1990 2000
o o oy
0.9 1.8
ol1.2 al-mm @ © 0 AlE- g W) o L5
R N 067 AR 4R 12
0.5 W 0.9
1g 06
Léo.a
0.0
03— L A
1970 1980 1990 2000 1970 1980 1990 2000 1970 1980 1990 2000
Eohy L £
B 5 1970—2008 4F: [in] G BB B JH J&] 21 3k 5 1) () A 3 Sk (Tave )~ (0D 48 B 18 Sk (T ) A (O AF AR

R T i) B8 TE] 25 4 5 AR IRB (D) 47 29 R 22 Ce) AF i v IR 22 0 (D 45 R IR 22 1 I 1) A2 £k

Fig. 5

Variations of annual (a) average temperature (T,.), (b) maximum temperature (T,,.) and

(¢) minimum temperature (T, ) in Hefei and its surrounding sites, respectively; and variations of the

difference of (d) T.es(e) Ty and (f) T, between Hefei and its surrounding sites, respectively
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