314 534
2011403 A

o OB E

SCIENTIA GEOGRAPHICA SINICA Mar. ,

Vol.31 No.3
2011

L 30 a SRfEM B RORIETHY RERE

%

(RN R PRI S

BE, fE MR 5 B AR AT, AR A AR 350108)

A LT AR Z 3 b A AR N TSR T A ZE R A 4R B 3T 2 1) PR g o ) P 22 I A 2 G AR A TBI 2
ST AR RGRAT 0 22 57 3 15 B T 4 T 2 AU IX AE 1976 ~ 2006 4R 30 a ] [ LA B T 105 k', 34 i 14 %)
3.2 8. Tl PR AR X AT A B R DX AT R AN A M DX PG B AR L3 i — e, ki 7 e 2 s
TN AT et R AR PR R R WP A AR T 4 23 A1 SR T AN B Tl F2 A T S =l A
SAL e SRS (] PR O 45 AR N Ok T — S Y PR T TR I, JFG e B S A AR R T R A 5 R T A S

FH i S A s i ]

X OB ORI R B S SR IBLISEG 4KEh s A

hESEE: TP751/X16 CERARIRAD: A

Y, I T A HE AR IE 7E A Bk B A L TR A
S AT o ST AT 2 T R ok B ANk A0 1Y
[ L L2 A2 R B0 2R 25 BRI o T W 18 19 7 T 5%
M. TP R A ER 40% () Hb 3 78 1 221
100 a HU&E T BRI | Bk IR B T
BRSO UBS X T AN K713 A PN
1 FE T A SR S5 A TN g e A R 2 S A ok
FE 2RI . 38T A0S R B A R R % ST
TR A R AR I 25 T 4 tH 5 103 5k 06
{EE [2] 3

e A A LR e R 3 A AR 2 S By
B I Ak 7K 7 28 B3 T 0 1 1978 4R 1
17.9% F+31 2008 4Ef) 45.7% ' . 5S¢ [RIEE, 3
AL % 0 4%l AR 25 BR8] JBT s 2 28 % .
37 T4 M 4 O B A M T A TR T DA ke 3k
KT R R v i 2 [0 9 Bl 2l 9, Lo s
R FF b 2 18R WS A X A 25 B 1 3 B 2
o F A I ARE R, A M T X 2R R R )
TC 3R, 2007 4T — IR A R AR A v L =
KK 2 o BFFERWIFRMIRIX AE 1996 ~2005
AR LLAESS 6% ~T% W By 7 | Je i X rpr gt
SR £, 4 b AR /0 B R B, T A
T M 2 8] (49 B3R 22 AT 3k 40C M, g AR 7k
HiL T 5 = ) FE A ) S RS R B & L B R

W5 HER: 2010 - 06 -27; f&iTHHEA: 2011 -01 - 10

XE4 S 1000 - 0690( 2011) 03 - 0351 - 07

125 7K THI 7 2 DX %) IR O S R RO i K T
S I TR e

SRE YT M I 2SR A —
HIBIFFESEAE A0 3 BRI Jm S B B B F 5T, T I
B AL E 51, 45 )2 RO TR 5 P B o 4
T T fif A b b O 3T i R o IR, AR S
5 1] FH 3 BB AR 4TI A B A M Z kb 1976 ~ 2006
AR ] B3R T A5 ()9 e ) R R SR Bl I, A 9 3o 3k
T AR FURIRT AT RE LR (R e J HAT S e

1 B4 K5

1.1 #HREX

A 22 b b 3 2 LU DK AR B, B [ VL, O
— LAY B T] 1 Z e, A A S T AR B AR 75 T
FHAu (D) o YT H PERE BT IX L, A AR AR
o AR B T2 FRHT Vi v 2 XU, A e 5
HAEUMMERN . WML NMTH XA
N 182 T3, HAE N H 290 J7 o ASYRBFSE (076
A M b r Oy B4 AR T DX R G B AR b X, THTRR S
1341.9 km*.
1.2 BRHE

7% 183 1 B D R AR A — Bk AR IR R 5
— K Landsat R 5@ BEHE - T8 M 7 3k
I TE2007 4F 3K 3 1R I R A B 5k ZURE BE, AR SC

EETIR: BRKAARAAESIH (40371107) A4 20 T 5 A0 H (JK2009004) %0
TEF A IRREK( 1955 —) , 55 VLIRS BN -, 02, 1 A Uil 2 2 3 T PR 58 TS - E-mail: hxu@ fzu. edu. cn



352 H il

B 314

5 A F B BB R e 2007 AR LATITAY 30 a( 1976 ~
2006 4F) o & FH I AH 5350 A 1976-03-07 ) MSS
1% .1986-0725.1996-09-06 Fll 2006-0918 (] TM
AR MR 10 a X — KB Z AR L. 1%
V1R A IR P ) A 5 [ o 7 4 [ 4 b 7 5 25
JiE( NLCD) i F (b5 HE AL 3 A2 ] Chander 45 1
Chavez "™ BRI B2 1% 19 DN {H 55 4 4 RS b
SR ( at-sensor reflectance) , LAY 2 A [7) Bsf AH 52
BAEHIE DEIA R E T 2R HBRZMR
FH R 22 30 2R S5 4830 52 o0 15 2R A7 e o, TC HE 1Y
RMSE #8/NTF 0.5 N0

Bl 1 &M g =4 5 LA

Fig. 1 3D perspective view of Fuzhou Basin
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Fig. 2 Built-up lands in Fuzhou Basin in 1976 —2006
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Fig. 3 Urban built-up area of Fuzhou Basin in 1976 —2006
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Table 1  Built-up lands and related indicators in Fuzhou Basin

e
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WFFE X M i AL km?) 48.32 81.29  133.63  185.70 32.97 52.34 52.07

GRS X HLA( %) 3.60 6.06 9.96 13.84 68.23 64.39 38.97
A i

X YA km?) 21.58 33.31 61.80  101.78 11.73 28.49 39.98

A EE A X (%) 65.28 66. 60 68.39 73.82 54.36 84.87 64.69
HEAA b AT B B (7N /km?) 2.78 2.42 1.63 1.47 -0.37 -0.79 -0.17
AR IX A km?) 33.06 50.01 90.36  137.87 16.95 40.35 47.51
Wi i - 0.089 0.218 0.312
Wiy s - 0.126 0.301 0.354
BIF 5 DX T AR ( kmz) 1341. 88 - - -

2 SR 50
2.1 EHFATH

A M 2 b P 2 S P b TR AE B 30 2 BLAT TR
BREE G IN. 1 A 2 R EAWFTE X Y
S BN 1976 4F# 48. 32 km®, 3 1111 2] 2006
AERY 185.70 km® 43 2. 8 4%, B A3k 137. 38
ke’ o 73T A X A S P i AR 5 R
M 1976 4FEf4 21. 58 km* F] 2006 4Ef#) 101. 78 km®,
30 a BN T 3.7 4%, 4 T 80.2 km”, 5 EEHH
iy 5 340 AR Y 58. 37% o 156 B9 X rh i 4

M EESFH AT 58. 37 % S R AT T, K A i
RBIXFNARAFAL 5 T 41.63% o
2.2 HH=ZEEYE

TEIX 30 a HL, 4 N B X 11 255 [ 31 B MK 1976
4F (1) 33.06 km® 3 i1 F] 2006 4F (1) 137. 87 km?, ¥
#4104, 81 km® o A 1 AT, AR IR TT A P b e
FERIAE 1986 4FLLUJS Y 20 a, Higd: 55 F Ho i £
P R < b DX TR AR R Il T B R
T R 5 B A A% 48 B AR BUAS L = TR 10 as
MTESS 20 a H1,1996 ~ 2006 AF [ 3 5 Fl s B WK
T 1986 ~ 1996 4F-, i3, W 48 M 0 T A5 7 4 2 v i 4



354 H i

B 31 %

J& o 43I S DAy B 3 TIT B X o0 A M Ho
TN AT LA A 30 DX 23 (a1 F 2 A 230 X
Hs, [ ZR P R AL DU AN 7 [l R R B, R 2805 T LATE
R 3) : D 1976 ~ 1986 4 I il d Al IX 11 AL
BT 16.95 km® o BRIX F ALY R, A HAH
RS RAEX 10 a (B A 7R E a9, m A A5
ey 1.36 km® G ANF] 5. 34 km®, 53— [A]
T T ALY 23.48% . (D) 1986 ~ 1996 4F: X
10 a J2 A M AL X JF 4 K5k 1Y 10 a, For R
A i T 40.35 km®, AR Hy 88K # B L RTIO0a bR T
1.38 . ki br T4k St mdb oy m /Mgy s,
B2 (2 ) ZR AR R, I DR A i 0 S 1L s AR
R R ) S R X gk 25k, S X Z B i P —
ML JFUR BT AR 4. 36 km® AUHTIRIX. @
1996 ~2006 4F: £7 M & 5 X i AL 281 T 100 km?,

10 a [A] LRI T 47.51 km® , EBE AT 10 a AR T
17.75% o 33X — [0 3Rk X 3= 220045 Pa 0 ) 4 1l —
WY R, Ky B ALS T 21.69 km®, 5% TiX
B B R T ALY 45. 65% o T ZR B A AL T ML X P
JERZ, BRI I X 0 — A S S, p 0
RIUERE A PR RY . B TR AL
— P R (A ) A 32 A XL
SRR B R B — R, AR IX T AR A # T
137.87 km’*.

BB R AR NI T T e AR R IR g s
P Sedb R AR VPO S AR AR A . TS e
W7 Aok A, EEERIHCRY R, B L3l
A AR AT SR Y. ARy
Ji 3L UL T R BB X 0 VA S [ R AR A IR A
i(#%2) .

x2 EMNBRT RIERFR

Table 2 Process and characteristics of urban expansion in Fuzhou Basin
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Table 3 Socio-economic data of Fuzhou Basin in 1978 —2006
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Urban Expansion Process in the Center of the Fuzhou Basin,
Southeast China in 1976 —2006

XU Han-Qiu

( College of Environment and Resources, Institute of Remote Sensing Information Engineering,

Fuzhou University, Fuzhou, Fujian 350108, China)

Abstract: Urban expansion in which non-urban land use converted to urban land use is an important aspect of
urbanization. With the progress of urbanization, Fuzhou City, located in the center of the Fuzhou Basin, South—
east China, has witnessed a rapid urban expansion process. To reveal the dynamics of urban expansion, remote
sensing technique was employed. The use of the index-based built-up index ( IBI) and a supervised classification
has extracted urban built-up land information of the city from multitemporal Landsat MSS/TM images of 1976,
1986, 1996 and 2006. The results show that during the 30-year study period the urban built-up area of Fuzhou
has increased from 33 km® in 1976 to 138 km” in 2006, a net increase of 105 km®. Due to the formation of the
new urban areas such as Jinshan in the west and Kuai’ an in the southeast, and the fast growth of Mawei, the
previously-dispersed urban areas of Fuzhou are almost connected with each other from west to east. The study al-
so reveals that massive urban expansion took place mainly in the late 20 years after 1986. The urban growth has
been slow in the first 10 years and fast in the late 20 years. The urban expanded to the north first, then to the
east, and finally to the west, and was sprawled in a planar way rather than a linear way. Driving force analysis
indicates that fast economic development, population increase, government decisions and terrain conditions are
all factors contributing to the urban expansion of Fuzhou. Unlike many other rapid growing cities in the country,
Fuzhou’ s urban expansion was mainly driven by the tertiary industry rather than the secondary industry based on
the increase rate. The rapid urban growth of Fuzhou City has brought about environment and resources repercus—
sions to the city. Among them, the most serious problem is the urban heat island phenomenon. The considerable
increase in built-up land areas in the Fuzhou Basin has significantly altered the landscapes of the basin and the
thermal environment of the city. As a result, the whole basin in 2006 was almost in a heat island state. This has
caused a severe urban heat island effect for the city and therefore attention should be paid by the government de—

cision makers.
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