5537 B 22 1) E &~ £ Eild Vol.37,No.22
2017 4F 11 A ACTA ECOLOGICA SINICA Nov.,2017

DOI: 10.5846/stxb201609101837

R R, ARNS 7T, R, ARG, BEUK RIS Tl X A 5 A s S B S IR B ) A R, 2017 ,37(22) 1 7474-7482.
Tang C R, Lu C P, Yang Q, Jiang L., Ren W X, Xue B.Dynamic evolution and drlvmg forces of ecological security in the Traditional Industrial Area of

northeastern China.Acta Ecologica Sinica,2017,37(22) .7474-7482.

FEEZIWKAESZEHSERETIENIKI A

EEIRD, AW F, & OB, R, By
1 AP E R BEk PN A SIS e A A8 5B TR SUE0 2, K 110016

2 TR A SR R R SR E, T 110016

3 MEBHEBRS:, dbat 100049

4 2Z MR IRIREE =B, 220 730000

WE AL LE5ENEE KU EEe S eS0 A RS EEN R, B ARG Tt &M EEAR, Rtk
,T.ﬂklﬂﬁ%ﬁ*zi%é@%?ﬂ%ﬂﬁ&*ﬁﬁifﬁ%ﬂﬁ,Ei*t@k&da&%%*lﬂﬁéﬁekﬁﬁﬁmﬁﬂ’a%ﬁﬁo K RE(E-AE 25 23
BEAD X Al Tk X 2000—2014 445 25 %8 S sl A5 A8 i AR A 7 IF i) 1 90 149 s i A, R ) 26 B A vk e A L3k 3l 7
SERFW RN, A RE(EAE SR N 0.66 hm®/ AT FEH] 0.64 hm®/ A A BBAE A 245 B35 i 10.58 hm®/ A B £
19.85 hm®/ A b FAES KPR, BARF a0 B B SR i8S AR R FER AW K, BT 2R 2 B
B A AL A [ R T R AT 2 20 N AR VRIS B AR /KT B A iR AR 4 TR 3 L R BR Bh 25 31 . i,
P T CE R AL Tl X AR A2 AR R X e

KR AT A B AR A A A VAR S A WK R AR B TR X

Dynamic evolution and driving forces of ecological security in the Traditional

Industrial Area of northeastern China

TANG Chengrui'®, LU Chengpeng" " | YANG Qing'”’, JIANG Lu*, REN Wanxia'?, XUE Bing'’

1 Key Laboratory of Pollution Ecology and Environmental Engineering, Institute of Applied Ecology, Chinese Academy of Sciences, Shenyang 110016, China
2 Key Laboratory for Environment Computation’and Sustainability of Liaoning Province, Shenyang 110016, China

3 University of Chinese Academy of Sciences, Beijing 100049 , China

4 College of Earth and Environmental Sciences, Lanzhou University, Lanzhou 730000, China

Abstract: Ecological security is as important as national, economic, and financial security and has become the main
constraint of futuresocio-economic security. The Traditional Industrial Area of northeastern China is an important traditional
industrial and grain production base of China, and its ecological security is related to the implementation of sustainable
development strategies. Based on the emergy-ecological footprint model, the ecological security in Traditional Industrial Area
of northeastern China was quantitatively evaluated from 2000 to 2014, followed by a scenario analysis on the driving forces
of the ecological security using a principal component analysis method. The results showed that, the value of emergy
ecological-capacity per capita decreased from 0.66 to 0.64 hm®/cap, whereas the emergy-ecological footprint increased from
10.58 to 19.85 hm’/cap, which indicated that an ecological deficit existed in the Traditional Industrial Area of northeastern
China. The ecological pressure in this area increased, showing an unsustainable development trend from 2000 to 2014. The

ecological pressure index and ecological security levels gradually increasing, ecological security situation is deteriorating,
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ecological security issues to be urgent resolved. The ecological stress tended to be serious as a result of a combination of
several factors, such as social, economic, population, resource, environmental, technological level, and land use degree.
Finally, effective management strategies and suggestions to improve the ecological security of the Traditional Industrial Area

of northeastern China were proposed.

Key Words: ecological security; emergy-ecological footprint model; dynamic evolution; driving factors; Traditional

Industrial Area of northeastern China
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Table 1 The division of ecological security level and alarm

B UEEY . e B ETEEY - RIS
RSB P AT | TSRS IES o SO IE T
Ecological security Ecological security B E L
Level The range of EFI Level - .
level alarm level The range of EFI
1 LA 0—1.0 0 o 0—10.0
2 B4 1.0—10.0 1 e 10—18.0
3 RN 10.0—18.0 2 s 18.0—24.0
4 HRERN B 4 18.0—24.0 3 G 24.0—30.0
5 AL A 24.0—30.0 4 B 30.0 &V
6 WA 24 30.0 &L
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Table 2 The results of per capita emergy ecological capacity, per capita emergy ecological footprint and ecological security evaluation index

e e
HAEBT A . S S -
FAE Percapi cneny Per capita E"fziijﬁ N RN z#é@ R imﬁl A U R
Year ccological  emergy ecological . EFI Ecological ! Dy
capacity/ footprint/ Chm®/A) footprint capacity
(hn2/ ) (hm2/ A)

2000 0.6565 10.5748 -9.9183 16.1081 1.3269 14.0313 1.0600
2001 0.6553 10.9796 -10.3243 16.7546 1.3460 14.7786 1.0578
2002 0.6539 10.9392 -10.2852 16.7286 1.3511 14.7804 1.0579
2003 0.6529 11.8428 -11.1899 18.1401 1.3567 16.0669 1.0535
2004 0.6519 13.6205 -12.9686 20.8936 1.3397 18.2470 1.0467
2005 0.6502 13.9196 -13.2694 21.4082 1.3464 18.7407 1.0456
2006 0.6481 16.4466 -15.7984 25.3759 1.3037 21.4419 1.0386
2007 0.6458 16.1792 -15.5334 25.0540 1.3088 21.1747 1.0391
2008 0.6440 16.9717 -16.3278 26.3542 1.3431 22.7951 1.0372
2009 0.6428 15.5049 -14.8621 24.1209 1.3079 20.2783 1.0406
2010 0.6424 15.2519 —14.6095 23.7436 1.2749 19.4451 1.0412
2011 0.6423 19.8784 -19.2361 30.9491 1.2520 24.8875 1.0318
2012 0.6444 16.4220 -15.7776 25.4846 1.2639 20.7556 1.0384
2013 0.6461 17.0262 -16.3801 26.3516 1.2660 21.5554 1.0372
2014 0.6463 19.0636 -18.4173 29.4967 1.2952 24.6903 1.0333
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FH ] 1—2 AT ,2000—2014 4F 7R A6 Tl XA RB(E AR 7K 21 7€ 0.64 hm®/ A #] 0.66 hm®/ A\ Z 8]
7L IME M 0.65 hm?/ A, T KAE K 2000 4EHY 0.66 hm?/ A, 5/IME A 2011 4EH 0.64 hm?/ A, {H SR 5
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Fig.5 The results of ecological security assessment index of the Traditional Industrial Area in northeastern China from 2000 to 2014
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Table 3 Driving factor index

#E0] Rule 64T Index ED] Rule F6 4% Index

A Bk JSUNBE 8¢/ 7: YN RIS HARDL Ji7E GDP figHE A HPLBLE 3 )
2B ¥ GDP | Tl STHkR i R S /K R R S B R

IR Bt AL IE T 4l | A B4 b T AR
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Table 4 Total Variance Explained

0% FHEE DUHRE/ % 2Tk % % FHIEE TTHREE % 2Tk E/ %
Component Total Variances Cumulative Component Total Variances Cumulative

1 8.406 76.414 76.414 7 0.035 0:316 99.846

2 1.262 11.469 87.883 8 0.010 0.090 99.936

3 0.597 5.427 93.310 9 0.003 0.051 99.987

4 0.517 4.696 98.007 10 0.001 0.009 99.996

5 0.113 1.031 99.038 1 0.000 0.004 100.00

6 0.054 0.492 99.530

R5 MRETHEEER
Table 5. Component Matrix

K 3 K+ %43 Component IR h A F Ji43 Component
Driving factor F1 2 Driving factor F1 2
A X, 0.942 0.179 NS AR X, 0.970 0.195
WHADLE X, 0.989 -0.096 Ji JG GDP fig#E X, -0.996 0.007
A¥] GDP X, 0.980 -0.113 VLIRSS IDAD 0.989 -0.096
Tl 5Tk X, -0.016 0.889 EAHEEL X, -0.597 -0.510
J& R 2T X 0.675 -0.315 TR E A X, 0.963 -0.078
b FHALAC S 4l X 0.964 -0.045
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