5538 B 12 1) S &~ £ Eild Vol.38,No.12
2018 4F 6 A ACTA ECOLOGICA SINICA Jun.,2018

DOI: 10.5846/stxb201802050300

EPRW, BRI, T QU VO R M T AR A2 A SRy It 2 TR R AR B ] IR B AT A A543k, 2018,38(12) ¢
Wang Z B, Liang L. W, Fang C L, Zhuang R L. Study of the evolution and factors influencing ecological security of the Beijing-Tianjin-Hebei Urban
Agglomeration. Acta Ecologica Sinica,2018,38(12) ;

REEFAPTHESZEREN T BETHFEN T
ST

FHREFERKX, RIS EERS
1 EREE B AL SR IS, JLET 100101

2 P EBEBERS: L5 100049

3 AEARITE R PRSI TS e, B 200333

\

FEE USRI TR (Y DR Ji 25 R T T b XA TR K AEA X AR A PR BT i T SR, L) 2000—2015 AF BT FLI
TR TR B B FEREA N7 ) —ARZS -0 )32 (PSR) ™ Sl B A 25 22 2 Wb IR) 2248 iR & R TOPSIS HUK 8 5CHR2H & T
Pttt AR 2 A 4554580 ( Comprehensive Index of Ecological Security, CIES) 3% F A T3 Hrik 2 BOC R  If3d it 2 o4k itk
BRI R SR A L AR AR B . BRI . (1) SO BT IE A A2 1R B E 283K 8 T IR, R L b
R, V5 e AR 14 245 (RIS g , s 57— PO [ 6 B B2 14 A 25 22 2 Bl VA L 5 (2) 2000—2015 4F 5t HEBE I T BF 1) A= 25 22 4 4
B/ NIE P SRS IR 5 B Sl TR A A 2 AR BURAT WAL 5 (3) 13 3 A A5 22 A 8 B T A A A 3 1 22
S RGE YT R TR RS (4) AL A2 R R LU AR D X i SR T R A A A B B I IR A DG %F?;Z7J<$\¢
TR R L B A 250 B W) S (R DG . pl b, T 0 S D P S ol B A S ORI A 2 4 il 2 RD R S B 5 3802 | DL R A 2

A 5 58 3 -7 S T LI T R R R R R R R A R I OB BOR SR R DUR BRI T A AR S B iR 3 sl 4 7;2
JEHRE ST 22 R KT AL T R — A A 22 1 55 DRI R s R TH A S BORBF R ACE, IR AR S A R 5185, IR
AR PRI TR S L 2R .

BRI UHEEIT R RS A; ISR ; PSR AEARIA R ; N R

Study of the evolution and factors influencing ecological security of the Beijing-

Tianjin-Hebei Urban Agglomeration

WANG Zhenbo ', LIANG longwu ">, FANG Chuanglin'** ,ZHUANG Rulong’
1 Institute of Geographic Sciences and Natural Resources Research, CAS, Beijing 100101, China

2 Unversity of Chinese Academy of Sciences, Betjing 100049, China

3 The Center for Modern Chinese City Studies, East China Normal University, Shanghai 200333, China

Abstract: The rapid development of Beijing-Tianjin-Hebei Urban Agglomeration ( BTHUA ) has significantly raised the
quality of life in the region. However, but it also has a negative impact on the ecological environment. Using the panel data
of BTHUA from 2000 to 2015 as the research sample, the stress-state-response ( PSR) index system of collaborative
consultations on ecological security was constructed. The TOPSIS and gray correlation methods were used to measure the
Comprehensive Index of Ecological Security ( CIES), and then the key factors were extracted by factor analysis. The

influence of these factors on ecological security was calculated by Multiple Linear Regression. The results reveal that the
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eco-security index (ESI) of BTHUA has reached the early warning state, showing the " North High South, West High East
low" spatial pattern. Therefore, there is an urgent need to establish an ecological security mechanism. The ESI of BTHUA
fluctuated slightly, which was attributed to the planning and policy implementation of urban agglomeration. There were
significant differences in the evolution trends of the ESI of the 13 cities, with Chengde and Langfang showing a downward
trend. The factors urbanization, social development, and technological progress have significant positive correlation with
ecological security in BTHUA, while the level of development, economic development, and ecological pathology have
negative correlation. Therefore, it is necessary to delineate and strictly adhere to the red line of ecological protection of
urban agglomerations and control the magnitude and speed of physical space development in order to curb ecological
deterioration. Improving the coordinated development planning system of BTHUA and its policies is important to ensure
steady improvement of ecological security in urban agglomerations. At the same time, urban agglomerations should control
the pace of economic development, upgrade the level of social development, and establish an integrated social service
guarantee system. Furthermore, urban agglomeration should enhance the level of ecological technology research and

development, and increase the protection and restoration of ecological spaces to reduce the risks to ecological security.

Key Words: Beijing-Tianjing-Heibei Urban Agglomeration; ecological security; spatial and temporal pattern; PSR;
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Table 1 The index system of eco-security cooperative consultation in Beijing-Tianjin-Hebei Urban Agglomeration
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Fig.2 Framework of PSR ecological security evaluation model in Beijing-Tianjin-Hebei Urban Agglomeration
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Table 2 Grading criteria for the comprehensive index of eco-security in Beijing-Tianjin-Hebei Urban Agglomeration
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Fig.4 The trend of eco-security comprehensive index in Beijing-Tianjin-Hebei Urban Agglomeration from 2000 to 2015
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Fig.5 The spatial distribution pattern of eco-security in Beijing-Tianjin-Hebei Urban Agglomeration from 2000 to 2015
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Table 3 Rotational component matrix

= ~ [=}
hr PO wRL WF2 o WEI WFe WES W6

Index layer Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 Factor 6
layer number
K1 NEEE/ N 1 0.187 -0.022 0.197 0.118 0.341 0.138
Pressure AT ERBER R/ % 2 0.232 0.327 0.210 0.217 0.228 0.165

WK 3 0.836 0.182 0.185 0.243 0.190 0.210
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10 £ ¥ i 38 &
NRIE b FEOwEi o mE2 wEs WF4 WES 76
layer Index layer imber Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 Factor 6

Tl /47T 4 0.310 -0.673 0.121 0.119 0.198 0.187
IR KA E 5 0.168 0.794 0.320 0.163 0.213 0.113
NHEEARKE/ (m3 K a ™) 6 0.132 0.161 0.178 0.174 0.220 0.245
NS R RY (km?/ TN ) 7 0.180 0.172 0.199 0.771 0.206 0.195
GDP KA (L 14F) /% 8 0.135 0.219 0.817 0.119 0.218 0.224
REVRIH gt 24 9 0.147 0.243 0.201 0.230 0.223 0.251
K& NI RERE (kg ARifElE) 10 0.158 0.229 0.184 0.194 0.312 0.205
State IKGEBE R/ (IC m?) 11 0.119 0.215 0.173 0.112 0.278 0.198
TR i/ (7 L) 12 0.173 0.192 0.180 0.730 0.217 0.223
P 75 R G AR s B 13 0.271 0.186 0.169 0.821 0.198 0.208
XA H % 14 0.625 0.173 0.220 0.191 0.117 0.179
T (K B 1/ % 15 0.109 0.162 0.214 0.781 0.124 0.148
Toalk SOkt 16 0.126 0.119 0.225 0.164 0.153 0.192
PM, K/ (pg/m®) 17 0.223 0.183 0.306 0.783 0.118 0.118
W 37 =l % 18 0.311 0.119 0.673 0.152 0.119 0.104
Response  AIBFRAZA/ALTT 19 0.213 0.205 0.158 0.217 0.190 0.819
HETR R E AL FER % 20 0.239 0.158 0.114 0.220 0.669 0.214
TAEFEERBFINE % 21 -0.605 0.329 0.152 0.193 0.183 0.307
Wl %% 2 0.271 0.190 0.117 0.182 -0.776 0.277
15K AL BT S A B/ % 23 -0.617 0.237 0.190 0.147 0.228 0.246
R 24 0.182 0.165 0.111 0.169 0.310 -0.857

DL HERLN TR 2000—2015 AR THIAR BEE MIFSEREAR S BUE R L 2(E (Y ) HIRAR & R H SPSS 20.0
AR A3 HT TR 6 ARk T Z2 02k BUA 30T, F A S8(E R 30.494, P 2 PEA K (E A 0, 7F 0.01
BEMKOE T W3 2 A B R . PSR NEE 5 R, etk e 2200

Y = 0.641 + 0.023Z, — 0.5827Z, — 0.017Z, - 0.446Z, + 0.304Z, + 0.045Z,

®4 BFREEFHEDESERERE

Table 4 Coefficient matrix of partial regression equation of all extraction factor

AFt Variable ZH Coefficient FrifEZ Std. Error T HAEEE T-Statistic P {EFE5: Prob.
% &t Constant C 0.641*** 0.089 7.241 0.000
1#1L Urbanization 0.022 *** 0.032 6.883 0.000
IF % 7KF Development level -0.582 " 0.063 -9.237 0.000
2235 % & Economic development -0.017*** 0.011 -5.424 0.000
BRI Ecologic pathology -0.446 *** 0.101 —4.449 0.000
2K B social development 0.304 *** 0.059 5.184 0.000
FiARH technical progress 0.045*** 0.062 8.509 0.000

WAL A2 KRS A ARIEEIITE 0.01 KT XA L 2 BA B EAHH, = FE8ET 100,
HERLERFRES ] LT 0.022,0.304 F10.045(5R 4) , WAL R HE R4 B AE S Tl Ab AL R bk 2
NI 28 () St AR RS R, H LA R SR 2 I T AR GE3AEL o B R RIS AL B B, A2 50 1 3
BRI IR 256 IS5 Re T, s 1T N Jm A (HA 3 5 1 Al N T AL SRR i J5 30l B0 FH b A
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TR IR G KB D S A SR ELRE TR 0.01 K R AR S L 4 B B Mk ek, = H &7 1 4~
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3 Fit5EW

S U A R 2 R B PN — e 2 A B T 2B AR T TR, & Zatisi =
Mo Z PRIV | S b I 0K 37 TR 42 1) 2 25 22 4= B R AL, LA S BEIX 0 [ Sl f , — A 19 2 0 m] p 252 i
HA5,

MR AE R, 2000—2015 4F 31 16] , 5T HE SR T AR A 25 22 0RO AE /MR 8l b 2 B 3, Bl
FErb SR A S A | ) 5 5 DXl SR S PR A 2 22 e B L s8OS LA B BEMEARAIE , R WK
AR STt PR BRI A A 4, XELUHES) AR A5 22 AR SR PSR AR SE SR T o Fh e, U PRSI T A 1 65 A S LR 5
AR, 15 2 37 SN S 3 1YL UML) LB R B LSS A HL , JCHLRT 2 S AR S IE A S AL S A U )
WK 7 15k 425 1) A 25 22 A VA L), S A DR JR [ ) AR 2 22 At )

TEZS [ERF , USRI 13 MU AR AR 2 AR U A 35 22 e B3 bt (R KK D ARAE
AFIE GBI R FEFTHEERAE 8 Al A2 2522 gt B b TR 38 454 T 51 5 A 25 SC I 17 M 2 7 i s 52
Tt A ook A IS PR R A e B L, RTE Ry K ARG AE 5 NI AR R AR B TR,
— 75 TR 3 58 sy S TR 5 R M X AR 25 R A5 SR RIK SRR 77 14 S RS 18t ) I ARV A A K R L A
B ZE R T T, AN 8 38 A S IR DR A R | 18 AL HAE B RS Y PSS

S USRI AR AR e R R T A5 SR R S A2 K 8 LA SR A0 R U T A A
A4 BAT W IEASCHE, Forp AR 16 B TC T AAL B il 3R D - 3R AE 1 4 23 R SR AKX A 25 22 4 fie
PEAERIRCOR . ot , S T AR 032 T TR A 2 5 20 R e 0 A0 77 L 2 e B T g b e A S0 vl
FEIRERAR B BE AR P IR IR R | DR R TR 55 3 3 IR AS LR 3 A5 0 R T 2 IR R TR 3R

RSl FR 8 T DRI SRR 2 BE | DUOR B T A A 25 2 ks Jmy o [N 30T AR 4% SR BURF I £+
SN AR BRI AN SKFF R BE BT S AR ARV T 8 A 25 A S5 T 1 BB 3% 31, At 4 THAE 2SR K
o T oh RN A AR TR T T PR AL IR B A A S e — A RS R I S AR R R A A
P FIIR S5 LR B AT B T A A BRI S8 0 AR 25 Tl R M B Aol i) i, 7 A 4 LR 1L 14 [+
I PRAS - 2K 1L, R IX I A 25 22 2 XS
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