ISSN 1000-0933
CN 11-2031/Q

REAESSEE T
RERE Ei?éﬁﬂiﬁﬁﬁ.*f[‘.\
@4 4 e BB tH i



AT ER
( SHENGTAI XUEBAO)

PR AR F£34E F11H 201456 A (*ATI)

B V¢

BIAERIL 5EREIA
I3 R IR RILIRE B e M H oo B ek RIRT,% (2801)
BEREMAERES
KBRS AT AESREERFITRLEE e 2 W, % K AR, E (2812)
B R KR S S IR WM AR R AT —— A MR AR IR B B 4] oo

....................................................................................... ;% /iF\,/i\ ﬁ,i)ﬁi,% (2821)
AT DPSIR A 6 E R R A A A BT IFEIARIRR v Bk, ERE M B, % (2830)
e S A 7o o ELN,FES (2837)
BRMT R AESREZ RS —— AR EE T ETEREST Ao BOTE, MR AR, F (2844)
BB R A IR ST AR B Fe i B 69 %R VA AR G RN AT vvneeneeneeeeeie e

.................................................................................... BETE R R Lk IR L& (2855)
Z ot R P AR 4 AR AL R ARBFAE B B E TR e AT, EFZ BERE % (2868)
FERACH I EIE W S IRF IR A 0 Z e R AGAEAT G veee e X|OBE A E R B, % (2876)
MESEMES
HAANTREAA LIRBETOEMAER oo TR, W, BRI, E (2884)
AT ONBERLESHAOALIT P ARRE LIE DD EIRBHER cooeeeereeeeennns KiAL, K E H (2892)
AR UL AR JB11 SRALHLA 3T 77 3 2 IE PABARAG B «ooeeee e AR, AT A,% (2900)
AL R R G o T G 2R P RS AT B 04 i B R A AREERE oo I R, RHBH AE, % (2907)
AR A AR LB AN AR e, LEE it BEE,E (2916)
#5824 FE AM Fo DSE E T4 69 5 JA] S0 wevevnvensenereneennenneineiiniiaannes £ M, AL R, L (2929)
B A AKA AT RE AR 2R IJE v B GBI ACEI Bt vvenneeerrnneeeennnnns B O, ELE,BEZE % (2938)
MEFTEERERE @B EFRGRPLBIL e T, FE I, 5 XW, % (2948)
R R PN = T TN FHE K SCHE B % (2954)
B it AT SRR AT A R T AR eeeeeeeeee ROF RER, Y H,%F (2963)
LRI S L R T G| Y o = - B AN, B ARG L% (2971)
GARERGERBER T H L RAT AR E I L R GG F ... M A SOH, I E % (2978)

ThEY BEEMAESRERES
FE A ER AR AR A T RIEMARBER LN e Heedg #H F X E L (2986)



R R DB E DR SR T LA Elik % E A, E WA, F (2996)
A

A T DCCE # Rk F E T A M A B TALGHT covevnmreeeen x| 75 s, B E A (3007)
=W XEMEIRETS

W [E] [K I A] T BB HE AL AEAD v vveeeeeeneree e e e ettt e et 2413 (3016)
G RBHEARTAE T ZARG 50 SRR T e, WP, BRI B K4, (3025)
FEPRBERAAE DD TAAA R TP IER T AL e, I, ENE, R EEE % (3038)
E R G B AR K R A T B E e %4@%,5;@}9,% jfa,fff (3048)
S JE R B HAR EME L 75 A AEIL oot e e e e e e B B XK EFM,E (3064)
SR T AL T I KA TL R AU v eeememrere KER,EZFEH,H RKR,%F (3071)
oI TAZTF K G A B AR E D & cveervvenreerieenneenieenne e B, EEE D B, E (3081)
WEE5HKES

BT A AT 0 R E I EORTH R RRET TR oo MR, K #,FEALE (3090)
LT BRI R AR AT B T ceeeeeeremeen i HEW M, BAEE L (3099)
EIAY AR ZFRAESBFIZHIBM oo, HFE HH IR Z (3107)
A TFHETHA P E B BRI BRI TEA e ereeeermereeiinee e, qaA R BLR O RLZ (3115)

HFRIEARSECN 11-2031/Q * 1981 # m * 16 * 328 # zh * P * ¥ 90. 00 * 1510 * 35 * 2014-06

ECEEEEEEEEEEEEEE

SEEE . R DM A —— e b X S Ry D8R, LD b bR 2 2 W =  ARMROR LR R AR B —,
IR B0 P DX R TR R 37% 2047, R X S B BRARAT R0 28 43 2 AR R, 8 BB AY | 18 MHER AL, 44 M HE
2,102 AR, EERIFAG SRS AR KOS ARIEHRAL 22 A7 i R Ak ki AR e TR S A A B IR TR A
e IR AR FEAMRES N TR 2 R ATARAE X =0 P DR AR A 25 7 T HEA TR, 43 A DX AR
B LE = AT TN, T LA SRy =0 2 X1 A A R P SR AR (IR 2 A B

FERE R, BREFAEZE  Jbatll K% E-mail: cites.chenjw@ 163.com



55 34 %55 1110 2o & E2 Eiid Vol.34,No.11
2014 4F- 6 H ACTA ECOLOGICA SINICA Jun.,2014

DOI: 10.5846/stxb201310132462

XY, KR, TRAE, IR, BHRLT, BROCLL LT H TH0 h [ AR A A A X 2T AR A5 244, 2014,34(11) :3115-3127.
Liu X Z,Mi F,Zhang S,Su L J,Gu Y H, Zhang D H.Research on China’s provincial forest ecological security appraisal based on the detrimental
interferences. Acta Ecologica Sinica,2014,34(11) :3115-3127.

ETHAETHHNRESEBRRESZEITN

XM R BT R R, IR, kL], Rk
(1. dbatpkll K22 pr s Bi2aBe, Jbat 100083 ; 2. 7 EMOLBHEBF s BeMOl B (5 B FF 98 B, dEaT 100091
3. bAoA R BE , JEE 100083)

TE GRS 2V SRR R MAES REZ B S FA F TR Z 78 DL R8s & Ry B AR A« g5 2R A3k, 4k
HESR T ARARER I, PRI T A A2 7 I 50 R, P98 30 45 48 FRbi A 2828 SR, IRy 5 7 Tk 11 454 3k vl fke B e 1y i
B, TEXT FRMAE B 4 G M FRAE ST A A L T FE T M R s 20U , 1 H SPSS | Stata Matlab ZF 544, R H
RIS /M5 IUE AT E PR S R BT ARG A TS i . T AT RIS BTN AR T Bk 2011 4R 3R E 31
AR YA T I BRI IS % KO A T SEUE A M AR, PN 5 SR 3R BH L 76 2011 AEAH9E BT 2L i) 31 M, 16 M BAT
B X SR DR A SR 2K R AR S R 2R H TIE N B KT8 R B 2R A RS R G T
ANZERES . FERATITIEMN 25 R 3 [ &8 o B L e R TR T 0L al_E |, b W 44030 = ZRpk Al B 2 e 1y
TR,

KB MR A B E T 0 Fe bk R

Research on China’s provincial forest ecological security appraisal based on the
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Abstract: Due to the rapid development of economy and society, the forest ecosystem has been threatened by various
harmful interferences in recent years. With the aim of “Sustainable Development” and the background of " Construction of
Ecological City, Promotion of Urban Forest Construction, and Assurance of Urban Ecological Security" , researches on the
conditions of forest ecological security has become an urgent issue, which concerns the healthy development of cities in all
provinces ( provincial-level administrative regions) , China. In this contribution, based on the analyses of the concepts of
“forest ecosystem security” and “forest health” , a novel forest ecological security assessment index system including 16
specific three-level indicators has been proposed from the perspective of detrimental disturbances. This new index system is
comparatively integrated, comprehensive, objective and highly applicable. The research was performed by combining the
theoretical and empirical analysis, and by combining qualitative and quantitative analysis, and the macro data were
investigated with the help of data processing software such as SPSS, Stata, and Matlab etc. And the forest ecological
security standards of 31 provinces in China are empirically analyzed and evaluated based on the data in 2011, by using

principal component analysis, cluster analysis, indistinct assessment methods and so on. The results indicated that among
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the 31 involved provinces, the forest ecological security standard of 16 provinces was in good condition with less detrimental
interferences. Therefore, the overall forest ecological security standards are optimistic for the following 16 provinces: Hainan
and Tibet have the highest security level of forest ecosystem nationwide and fall into the supreme safety category, with 6
provinces ( Inner Mongolia, Jilin, Heilongjiang, Guangxi, Yunnan and Qinghai) being general security level, other 8
provinces ( Beijing, Jiangxi, Zhejiang, Guangdong, Sichuan, Chongqing, Shaanxi, and Gansu) being relatively security
state. Whereas, there are still nearly half of the 31 provinces have insecure forest ecosystem. Among them, 12 provinces
including Hebei, Shanxi, Liaoning, Shanghai, Jiangsu, Anhui, Fujian, Hubei, Hunan, Guizhou, Ningxia, Xinjiang were
in relative less severe insecure state; Henan was in medium unsafe state; and Tianjin and Shandong were in extremely
insecure state. Based on a thorough discussion of the obtained results and a careful investigation of the main disturbing
factors of forest ecological security in China, some targeted recommendations on how to maintain the forest ecological
security in China was suggested in this work. For instance, the work for preventing forest disease and pest hazard should be
strengthened in Tianjin, Shandong, and Henan provinces; the work for preventing forest fire should be strictly enforced in
Fujian, Shanxi, Hunan, Hebei, and Guizhou provinces; a comprehensive prevention and control to deal with harmful
interferences should be enhanced in Hebei, Liaoning, Shanghai, Jiangsu, Anhui, Hubei, Ningxia, and Xinjiang provinces.
To sum up, each province should take corresponding measures according to its own practical situation and principal
interference factors. In addition, the prevention work for other detrimental interference factors should be performed as well in
order to avoid these ones evolving to be principal factors in the near future, especially for those provinces who were

interfered by various detrimental factors.

Key Words: forest ecological security; detrimental interferences; analysis and appraisal ; index system
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Table 1 Establishment of the Forest Ecological Security Evaluation Index System Based on Detrimental Interference
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Table 2 The Secondary Index Weight Calculation Results

o ] . ANHAFETH B T4 YN
e BRI AEEY T . RGERFETH

Fabr . ;] . . Man-made Environmental .
Forest fire Detrimental biological . . Meteorological

Index . A . ) detrimental pollution . . .

interference interference i X . . disaster interference
interference interference
A E Weight 0.34781 0.53935 0.20699 0.33887 0.26991
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Table 3 The weight of each influence factor

- B -
ol bR HebRor T TR Pty
Index weight rank Index Direct Pmee maex Overall results of
in each layer weight value index weight sequence
KR T IZHEF S5 Forest fire layer results
1 Cl BRI R Z R (=) 0.1159 7
2 C2 B K TR (=) 0.1039 9
3 C3 FRIRICIATIARA AR EE R (-) 0.0732 13
4 C4 FRMRCIAR T ARA L MR 5L (-) 0.0548 14
A EAYTHZHIFLE R Detrimental biological interference layer results
1 C8 ARMop it FRE kA= % (=) 0.1734 1
2 C6 AR FEZRKAE (=) 0.1725 2
3 C5 RIS 32 9 % (-) 0.1455 4
4 C7 MR EZ KR (=) 0.0480 15
A4 ETFHZHF S R Man-made detrimental interference results
1 C10 AETHida% (-) 0.1087 8
2 CO ND# (=) 0.0983 11
WEEE Y T2 HEF 45 R Environmental pollution interference layer results
1 C13 PRk s (=) 0.1266 5
2 C11 AW ASBUR 14F H 3918 (=) 0.1197 6
3 C12 4 fbmiAE H ¥1H (=) 0.0926 12
S5 RETIZHIFLE R Meteorological disaster interference layer results
1 C14 RRZRF (=) 0.1479 3
2 C15 WE K F 572 9 5% (=) 0.0993 10
3 C16 IR RS 92 K% (=) 0.0227 16
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Table 4 Interference Index Calculation Results

N FRMRK K ) e ANEE WEEiE [EKE
ai ffp*fﬁjﬁ L ARG A At g
Provinces and K . Forest fire . K Man-made Environmental Meteorological
municipalities 1nle:rference interference . blologlca.l detrimental pollution disaster interference
index K interference index . . K . . . .
index interference index interference index index
b -0.040 -0.192 -0.117 0.342 0.009 -0.080
Kt 1.656 -0.157 1.746 0.364 -0.079 -0.217
A 0.541 -0.102 0.264 -0.041 0.167 0.253
Iy 0.664 0.632 -0.108 -0.076 0.037 0.179
N5 -0.550 -0.150 -0.235 0.052 -0.079 -0.138
iuF 0.285 -0.155 0.434 0.045 0.157 -0.195
Wbk -0.690 -0.158 -0.306 -0.045 -0.143 -0.039
BESIAIN -0.549 -0.173 -0.349 -0.088 0.011 0.050
i 0.180 -0.195 0.018 0.731 -0.120 -0.254
TR 0.625 -0.149 -0.083 0.179 0.279 0.399
Wit -0.086 0.246 -0.398 0.129 0.160 -0.222
L 0.264 -0.040 0.158 -0.079 0.046 0.179
e 0.205 0.973 -0.350 0.027 -0.218 -0.227
PN -0.371 -0.034 -0.247 -0.101 0.072 -0.062
A 1.558 -0.044 0.891 0.070 0.303 0.337
AR 1.159 0.206 0.482 -0.044 0.257 0.258
e 0.321 0.098 -0.146 -0.049 0.107 0.311
WrE 0.264 0.463 -0.266 -0.075 0.008 0.135
IR -0.122 0.054 -0.277 0.084 0.227 -0.210
i) -0.671 0.051 -0.320 -0.117 -0.170 -0.115
j535] -1.464 -0.149 -0.452 -0.088 -0.589 -0.185
HIK -0.057 -0.061 0.013 -0.043 -0.056 0.091
o -0.416 0.011 -0.221 -0.116 0.048 -0.139
oyl 0.101 0.112 -0.210 -0.168 -0.110 0.477
PN -0.788 -0.072 -0.365 -0.163 -0.205 0.017
[ -1.583 -0.193 -0.349 -0.174 -0.611 -0.256
(5] -0.378 -0.115 -0.239 -0.068 0.096 -0.052
R -0.284 -0.187 -0.093 -0.167 0.196 -0.032
Hig -0.641 -0.182 -0.074 -0.118 -0.043 -0.225
TH 0.753 -0.187 0.941 -0.085 -0.114 0.198
i 0.123 -0.152 0.261 -0.113 0.361 -0.235
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woo k- 1,636 & A 1558
% & i 1.159
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Fig.1 Comprehensive Interference Index Scatter Diagram
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Fig.2 Forest Fire Interference Index Scatter Diagram
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Fig.3 Detrimental Biological Interference Index Scatter Diagram
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Fig.4 Man-made Detrimental Interference Index Scatter Diagram
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Fig.5 Environmental Pollution Interference Index Scatter Diagram
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Fig.6 Meteorological Disaster Interference Index Scatter Diagram
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Fig.7 Clustering results
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