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Table 1 The evaluation index system of eco-environmental response to
spatial expansion in Beijing

b2 E it e

W5 BT i g R

UNEE: 3 7 ONE /NI 0.090 iE[

WK 1% 0.014 iFf

e AFGDPI(TE/N) 0147  iElf

(ﬁc;jT:j; 0294  AEAR Ml 5 GDP L E /% 0024 IEM

! HutGDPI(JT TLIF /s B 0.383  IEJ

T3 TCGDPHEFE/ (bR HESE) 0.158 i

i DAV K DAV P E/OT 8L K) 0484 TEM

A AR L /% 0.231 1

b s diil t&?{%éﬁj}f/% 0.103 ﬁj Jia]

[N 0.356 T K HREICT TTE A ) 0100  IE[H

-~ NIRRT J5 2 BIN) 0.216  iEf

AR EYCE A BN 0.350  iF [

YRR 0.003 iFf

AR 7J<[W§EE?E§?S( 0.154  iF[

[ 0.350 ffﬁ%&%ﬁ%#‘é%ﬁt 0.635 IF[i

V5 YL farHE AL 0.192 i

4B bR EL 0.016 i

(LR A FREE R B 25 5 PR AR LR

P P2 3
Fi=Mi+M2+Ms= alz(V1mX¢1mj) + U(ZZ(VZmX(Dij) + D(aZ(VanX@mj)
m=1 m=1 m=1

(1)

Krf, F[FRRE | XE A AR AR
B 25 A PN TR EG My Mp. Mg 20kt o
200 O ROWAE =4 @ w1 2 LY e 3 1 o e 78 A
88 o oo a3 SRR 3 DIEMARIE)Z AL E
{H; Vim. Vom. Vam 7301378 3 MPMARAEZ TS m
D EAIEVRIIAEE ; Pimjs Pimj DPamj M0 3
DPEMFRAEZ TR A X BEE m AN EAREbRAY T 4
REs pi R | DT AR Z h AR SR PR A~
B, i=1,2,3,
1.3 MEIFHET = B B ESm A Z N E &5
Hrissy

T Bk, Bt St ARIE S i
FIFHZE R AR AT 3k T 25 [H] 47 Jo A 2 P 5 i o 1) 5%
M, HS b, #HSS8T R RS AR Z A
TEhZ 52 (Markus, 2002; #4115, 2003),
R, A& SPSS 18.0 #F, RHAHIE M
) — RN R A G R IR S 28 05 1R ) 2
FOFN 4 R R AR A A S IR B IR N (5], 7
RYACEY =1 B A B0 7 S A T IVA = 1 PR g a e v ki U 1

Y=ag+ay X+e (2)

Y=ag+og X+ X+ (3)

A, Y B, A EY R AE SIS
NAEEL, XA HAZRRE, AR NAEE (X)), kil
K (Xo). A¥J GDP (X3). FER L {H 5
GDP M. (X,). H1¥) GDP (Xs). JiJt GDP figkt
(Xe )\ L7 Tl HZK Tl r=fE (X7 ), Bt F i E AR
FLEE (Xg). @MY RIRE (Xo). HBHHIT



T A AU ATl s 1 Jr ) A SRS N K Bl g

1161

KR (X)) AHHBIEA (X ). AXgARHL T
(X12), a0y ar o ARRTISEL, & AiRZEBEHLI
1.4 HIEFRIE

AR SCAFFE T A A AR AR 8 Sk U8 1 1995
2000, 2005, 2010 4F 4 MMEMALHTH B RS
( SPOTHE TM s BGEAGEE ), HiAthdt S48 585
VR T 1995, 2000, 2005, 2010 4FJbntii K& X
B HEY | bR KIg 4% PEK A%
A%
2 #HEREHH
21 FEY EHNHLZFENISHF S TEHE

NI4T, 1995—2010 4FAb 5T i 4% X H 23
[ Rt ST R IR B K (& 1), Horfr,
AT REAZ O AR AR X . UK, IRTT I fE
JEXAUFFEEX  §IHX , AsilXMFES XS
LVENIRB RS R, LI ERE I & ;
T R R XA FRE N X S IX PRl K%
X | BFEIX RIS TR A R X AR R X AR X
ITRIEX, Bl B S2T R s
PR Sy o A WA e AW E =2 A B S O [ K
T X B B AR O I RE X A ARSIk . U IR T o
eI IESG . W, i, 2 FERIRN
X EL A3k T D e 40 i X0 S Ll R S T 7R R
X G, 4 SER . MZS [k A, 1995—
2010 AFAb T A [ R A S 0 R SR ECE IR
TR Hulmr . SNEUR, FREEE . PEARIRT Bz
[T 2 o e | e L1 B 0 S e 2 S S B e e
i 23 AR AU R 5 45 DX B i AR HH A =8 23T ) REAH
Ko EHPDIREZ.O KR EARELA . S0l EPREEHE

HERA B, NDEE, BUIRS L
R AT E S, SWFESEER, B
= ke s, A A X S AR 2 2 555 3
FEITRR, HARAR, 8T & B X g5l B
—ERUR, SR B B Rl K R Y
FEE, tH AT E 15 ER DR L X
WATTIRE R XN AR R AR AR A R
IR, TV FEREHEES, 7=k SRS [ AT 4
AN, RSBV SR, HIGIERE
2.2 FE B bR FRESIEEA = T ISE
IS 254 T, 1995—2010 4FAb T 4% X EL
R AR 30 DX R PG 30 X = M ) PR ZS 5 500 Fr i b,
HAAR X E E A ARSI 2 PSS, H
BRI X E A E M . S R SR
B, b E i/ X E IR e . EE
Al s (K1), HF FPIRSTE B 47
AR BOIEDE . K% I SCRIE N 3 24557
PIEBARA X B AR, 2S00 A R,
T R RS TR BCEAR RIS “rhaoMik, b
Bl BYaslalks . R IR S F8 Bt 2 25 1k
FEAF 5 451X EL - 1 98 54 A 2 R K- 25 1)
I, B ABIIRERZ O X AT D RE 0 R X L TE
b5 e S DB 205 B AT 2 W 1 N L3 LB AT A
A A AR, AR PN DX 38 A R PR S
B, SR REAZ O X ORI T T e 8 X A
b, 3 & R X i P L i A Y
& FEASRBEAXTRAG, TR R AR
TR X A e, PR — X el A A = iR FR S R
B T EERIIREAZ O X Ak T ThEE I R IX, (H Ak

(GRS 2> AWK 3

il

1 19954F
1 20004
1 200564F

2
L ThEE X
— e oA
T R R X
RS

(b) 1= Hu A AR FEEL

]

1 19954F

efld = 20004
I 20054
20104

1 Pk

2 i
LT AR
— 7 110 0 10
R R R
_ CEAERRRER

il

1 1995—2010 £ R HZ B RIS EF ENEHM L inF ARSEEZ a5 %
Fig. 1 Social-economic pressure index and land use status index of spatial expansion in Beijing (1995—2010)
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Fig. 2 Eco-environment response index and its comprehensive index of spatial expansion in Beijing (1995—2010)
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Fig. 3 The mechanism of eco-environment response to spatial expansion

in Beijing
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Abstract: That of spatial expansion, land use change and their ecological effects is the core issue should be investigated in urban
sustainable development, and moreover this is also a critical topic in global environment change. As densely populated and industrial
areas, metropolis experiences dramatic land use changes and therefore significant ecological environment problems as well. Toward
to China’s new urbanization, the investigation on spatial expansion and its eco-effects could significantly contribute to improve the
land-use efficiency, transform the ways to achieve economic growth and finally meet sustainable development. This paper builds a
comprehensive index system to evaluate eco-environment response to urban expansion, and then uses it to analyze the spatial
differentiation of eco-environment response and driving forces in 16 districts in Beijing from 1995 to 2010, based on the remote
sensing data and related economic-social data of Beijing. We reach five main conclusions: Firstly, the social economy pressure index
to urban expansion of all 16 districts in Beijing rise during this period. The index of core urban area and urban function expansion
area have largest growth, while that of new urban area and ecological conservation area have more gentle upward trend. Secondly,
the land-use state index of districts except Dongcheng and Xicheng declined. The index of Tongzhou, Shunyi, Daxing, Pinggu and
Changping have fast reduction, while Chaoyang, Haidian, Fengtai, Shijingshan and Miyun have slower reduction. Then the
ecological environment index of districts except Tongzhou and Daxing showed an upward trend, with core urban area having largest
growth and the ecological conservation areas and new urban area experiencing smaller growth. Fourthly, the ecological environment
comprehensive index of districts except Tongzhou, Shunyi, Yanging and Changping increased. The index of Dongcheng, Xicheng,
Haidian and Chaoyang have the larger increase, while that of Shunyi, Pinggu and Huairou have the smaller increase. Beijing show
spatial patterns of “lower in center, higher in periphery” and “lower in southeast, higher in northwest”. Finally, factors such as
population growth, urbanization, economic development, expansion of urban construction land and reduction of ecological land, have
huge influence on eco-environmental response to urban expansion in Beijing.

Key words: urban expansion; eco-environment response; spatiotemporal differences; driving forces; Beijing
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