CP EQ’HR:MQ£E;%§‘~ iT o ﬁ*“ﬁ#
A TFeatei hHo

LB Bk A Rk kR 4 ML HR4

 E AVAAZAZERM, BHAFEZALAFRLTEZAHLE
WA ERERIRIERCRA, %%%%Eﬁ—%*—mﬁﬁﬂﬁﬁf
Mok AR AEMIEATE R, FME T 1999 ~2012 48 E K& 31 A4 @ Ak
W, FEERAML ZAMNAES AR EAAATE R, BB FERLAES %%
REZRFRAAMEAR AR TET GHARL) FHME, FREN. OFXHHE
PERMARREL L EHFEAESLY, Z KRR HHRMRESL2RIUA LM
THMMX, FHAFHHRFIRESLLKELE, BH T2 N AR
HE, QRHAESFALZLSRALEEN —FRE TN, KIFTHBXHE
%%E/%é N EABKATRE, PERTHNSLEERY™E, OFE
SRAL2RNERBER D LA NGEBNAS, H2REE, Fh—
ﬁﬂ&uﬁ%i%%uﬁﬂi,ﬁuﬁﬂiﬁﬁm%%,mu%%EE%&%
A, @b EMOL &A% AT 1999 4E 87 0. 5567 #2 4 F] 2012 4£ 87 0. 5813, #k
VAERZARAEEEREELY, AR LEI “HHK HopiE, K
TR AR R Ak & S22 K TRE, PHMEHEHOARLES
RAERERARE, R, TE, OREHNALESZALF éﬁ%&
KEH ML AEXLL HHEALSL RELAYSY BHEAZS
AT
[RFESES] m62 [XEFREEE] A [XEHRS] 2095 -851X (2017) 040061 - 18

[E£TH] #FEH) SGHRIRIE I iidid 82 &0 SRR (S, 14YJCZH106) ; H
KARFRFREEFWE g XA SR Jay AR5y (bl 41401192) ; bt &Rl
BETH AP TR A T A AR T 2 PR (S . 16SRBOLL) ,

[1EEBA] S50 (1984 - ), dbatdll Kop 2 B Bl e gl 2052 . W+ M, IRBCSii% . 100083 ; #k
H (1993 - ), dbaiplolk REF& e M B4R R s SKREAD (1959 - ), dbaikll K=& B s2s e 8%, 43¢
WIRFER; K& (1976 - ), dEUMOll RAF 2 57 4 B2 B 004 WG LT (1975 - ), db UMLK~ 3 2 B w4
B, w2 (1980 - ), dbmAl R#E B D m g TR G,

it REE R T RIE AV, MRTTAR
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B S ERAR B A SIS AL, AR S NEE N SRR, TP EE N 2Rk
IR RENESZ, BESFIREIEK, SRS ET A, RRIRRINAE , RSk
PRAE M RRHE IR T 28 QAT A5 S50 DR B (R, PR EtE A A5 S i, 2 X i v 5
PR UL 2 AT RELE & R 0 T TE . MO AR S & gy R 25 SC s vh R AR 2
RREMER (RTE, BUR, 2010) o MOl AR ZS R G002 AR A PR B 1Y) 5 R R R 2 4
PRBRE, TSPt v R K R A IR K S A A RN, sl 2%
S FREFLEAT (KRB, 2013),

Mol 2 AE SR E LA, RS EMNIEERARG, AR AER%
VMBS T AR AE 2RI, R BUVESIRBE RS, T ol A= SRS A
AR IR (ATFLIRAE, 2009) , FARAX FHRILAESRELH =KFRE (&%
ARLOBHL, TR TR TR T S A, RN AR AR R R A I,
FERMNEYEREMAEE (Karr, 1981) | EBRGEEN (HELLE, 2001; W%,
2010) . B RGYIRE (ARKBAE, 2012; sKAAE, 2013) , A FE T (X0ATEE,
2014; ARIDLIE, 2014) . ANFRIES (Ji, 2007; BEZE404E, 2015; K44, 2015), 4
SO (RUESE, 2005) S5 EEE I, fEIEN Ik Irm, FERETREWE
(BBT R, 20065 SRAIAE, 20135 MRZZZAE, 2015) . MEACHE (BRMEAE, 20105 OKEE
4502015) . FERMHrEE (XODATEE, 2014) SEHETEAMN R, IR TS PE A 1
(AR AR, 2012) , LG adur (BIWSE, 20105 SRTLLL4E, 2014; KEESE, 2015)
Yook (SRIIAE, 2013) SSOTIRGEAMIEAS L &G MR REE, M3
BAEPYEXIEUEE, AR X (TERIRESE, 2009) . JIHLX (Maingi and Marsh,
2001; TKiz ., sk, 2012) . FEEALHBIX (Olsson, 1985; ER%Y, 2011) 25452 %0E, (H
ERRN TR GRIELE . mRlE, 2007; FARES, 2012; X0, 2014), A
WkE, Ml ABZeuE HiZ 2 E0, (HREMEMEEEIEMIRAYS, JeHENZS ]
FHA PN EE b E MO A S R G =T RSB LT R NG AR AL,

ARSCHEE T AT RIS = R AE R R G MOl AR S L 2 Te R IA &R
MEET 1999 ~2012 4EH EMOL AR RGN H = F RE AL LI5S N84,
SYHTT 1999 AN 2012 AR BLALAEG A48 SOl R G = A F RGN AE R L i 4
6 Jr) BB IARAE . AWESEA BhF T b E MO A 28 R AE SR AR S DL, T B
AR A= 25 XU R il $ D3 S 3

L BRI SR i ik

(—) #HEFKIE
Z RN FAE bR R T RS 2R, ARG 1999 4F 1 2012 4F X > HL Al 4F
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MHRAFINTAE 31 MG (AFEEE ., WITMEE) RIAESRELAH=ZATR
G A R A 25 R S M S ARE . B FEORIE T IIAE (P EgEHEE) (b
EMOEGEHER) VI (P ERESSTHAEE) o

(Z) HlESZ2ITFMERER

Mol 225 R GE A DI A A BE IR By, FEARoll A= A8 58 IR S LR BE D et 1 4 1]
TR EA —E S5 . DIREF H R HARZE AR (SREDL, 2013) , SFRIFIFRSC
i (2013) . 3K&W (2011) FOgkssE (2017) “FEEIMAMOAES R WS R, R
FSEE = F RS, B, Aol AL 2sats = RES RGN L4, R4
Y AR W R R R RR . ABGEMOl L GE i IR MBS B8 K, B 2k
A . BRMAEZS | MRORFMANRD T2 BREE . NTARER . BRREE SRk
PRI FEENES . ASCIFEARL 5L G IR R 5 IXONTE T . BGOSR B— 7
SUNMERLE ™, MIASSOMOL 25 BRI ARAR | MR ISR BE R IR A R BRI SR 5 (L gehk
AP E BRI BRI G, A SO 288 HX GO A AR 1 TR —
KRABRGE; G RYZE T HARMRAAE R FE B 5, A SOl & e B n 2 2k
AR, EHE FEBRPIRAS, HIRA RAE R FE . A SOl AR 24 iR SRR AR
AR, TRHE | SFEBEBTIRRR A B A [ R R AR S R G DM

ASCEET M AES L S, EIER A, Ratk, mTetE, shxik, Rk
PR SRS (BIRVRAE, 2017), IS5 20 B L REN, WE T AS%
M AEFRIR R (LR 1), ZIK R LUK SJ—IRZA— W ( Pressure-State-Response ,
PSR) MERUNHER, HA B TG0 PSR &8, J3 5kt T AREZIEMHEbn iR R
TEVEMEMAR . RS BRI SO AR RS 0 J WY RS IIRG . RS |
RO ASWWEYE (BCEBTTIRE ) Sy, LIS R e A RMTTA A RIBE
REJI, BESIEGRRIIMIAES R ML A 2 H0hr R NRHFE . L iR
IS AR B IR AT AR B, DT SOl A= 38 RGEFTR BRI RN, T8k
MR A S RGO 4, MAh, ASCH R PSR BEARS g ma i 2478, BEAE
ER B A 25 FR G0 H R TR BRI X AT | B — AT X SRR
G, VRN 2R Tebn i AR 1 2, AT IR AR bR iR R U EE , ik fe
NARE R, R AT mE S S RAOE X — 2 WA R 2 FR R AL

AR ZIRSIEM AR, WRERIE NARMA SRS A S Y s R
DR SRR S 2 GO0 . S 2 PR AR MRRAR A S5 K RS AN b 22 R R S e 2k
AL AR, B ESRGEYFEE M, S8 ae, UM THmae
DAH N B, 2 tlis . CFEFR AR A4 S B R AR S R GRS (BUE T
THARET)) o WHIESZRETEN IR, FIRERE NSRS A S
J B PRAR B S Wi AR A A O . S 2 PEFR AR e IR O 45 RS A b Z2 RE
e S AR A AR, W 3 B A A IRPTAM R TR R, WA
SRGMFENE Lt KF IR BRE 18] 4 5 W AF 25 R G0k 2 1 1Y 15
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bR, BTERAEEH A5 ZBNA F TR B, TR S 27 RS 15 br
H, BRI AR 25 R 8 F B B BB TRUIR DOA S B T8 A 25 R G Bl IR
Olo X L HEARIR A L R TR AR UL, FEB AR ARG LR Y | Y
MR B A AR R DL, BV R R T TR A A R GRS E

AMAESRGE IR, S8 TR 148 bR NS TR R AR 5 )
3R J3E A S R AR AE A FARBL . AN JETHAE AR BT IR e 1 Fa 2 MOTH FERR AR A
B HAAEY . ShW . REVRAE G IROR W N SR AR AE S R G RIS . NS
ARMRBEIR A IR g Fi b Jee A TR SRR WE T i FHARAR B IR B B ofe S W AR b A 25 T
TPIREL . NIEHES FRARGE U i 745 A7 RS BRARAE 25 2R S8 A 85 98 A ok S e 2R
MAER LRI, TRHA S RGBT E bR, 288 TR IR bRt M AZETE R A TR
5 D ) KA R O B Al A A TR IR . AT AR M B IR A R T4 B K
FIRHARIREOR S B, HIX TAMY K | o RARTE FH/KGBEZS | X i i i 1S e g e
MR . NSRRI T IR 0 TR T 48 2 AR MR B IR T | IRAT Dy S it
Wi tE A2 AR UL, AN JHES I BT R Y e R 2 XK B . KRSt T R Al
TR BT TR SR A A2 AR, e AR S R SR IV iR AR, SRR TR TIdR bR 2
MAEX AR GEIRA TR | 15 R HEBO IR AR BRSO TR ) . AR IHAETE
BEGTIRAY HE TR AR R MK BHIRTHFESR MR 1Y, AJSIHFERK IO, X e
ARG R . NS TR ST e D da b R M S R,
IR TG YEA S W A A AR . NSRS B BT IR Y T 46 b e A S 5
B REAGA BT K 3 5% T K S e A3 SR A AT D X A T IR AR S R
GEiAe e IR AR e 2E A A

®1 Ml EFRETFNIERER

Hir)2 HED 2 — R FE bR TRAERR
B T FRARAR B AR (0. 2330) 5 B [ BRI 7
PR SR (0. 7783) ARERUE(0.2082) ; AR TR (0. 1491) ;
bk A S AR b T AR AR OK 5 B (0. 1880)
ORSHER | 2 2 MEHE 4R (0. 1997) KARMRELFE (0. 1180) ;A5 AR ELHE (0. 0817)

BRI KA (0. 0027 ) 3 FRAA B RUE R K

VS 0.
RELRSH(0. 0220) S50, 0079 ) ; bR L BLE 545 (0. 0114)

Zﬁ%zz N B 38 B0(0.0628 ) 5 72l 45 F 48 B
ERANZ SN e i vk N
. (0.0424) ;B L7 T AR GDP 5% (0. 1570) ; A2
Q&A D, k‘/\ .
PR3 (0 4021) TR 5 7 (0. 0632 ) 5 B 1B A
MR Y7420, 0767)

P FRARTEARN 8 (0. 2353) 5 ARMCR R
F£(0.1991)

NZE 5 ARG IR 3 (0. 1599) | RRARRIEIT & 38 BE (0. 1599)

NRAE BRI F7(0.0038) | Aoll 58 slid% % % (0. 0038 )

BIRTIRNS | ) e keI ng 1 41 (0. 4344)
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He S AR
STHF:

P E Ak SR A

A AT =R ST

gR
H )2 HEN 2 — e dE bR Y5
PR SRR (0. 5187) TR Hh IR B (0. 5187)
_ 4K 35 M HE F(0.0412) 5 7K A T 8 Hb LE R
W2 | EARTERE AR (0. 4623) -
0.3115) ; F/K WA %5 H (0. 1096
SR HET ( :.:ﬁﬂ (\ Lﬂﬂ
KPR (0. 0191) PRI 32 9 R (0. 0076 ) 5 1 HL K K 22 0 R
(0.0115)
X . AT 35 8 50 (0.1719) 5 7=k 45 14 8 $¢
YMEKIHEQE?S#‘ sz A B iva =ps 2k
ey LEA TR 1485 (0. 5876) (0.0494) ; AN THIFR GDP 45%51(0. 2413) ; A
SELS T 1 T (0. 1250)
W A | AZERREIBH TR IRAYE /7 (0. 1686) | K VR IR FERIEER (0. 1686)
WAk . e V5 7K HE R B (0.0826 ) 5 Ak B fR £ R
AKBIRR BRI (0.2401) (0.0917) s AR 25671 far 58 5 (0. 0658 )
o . Tk K HER SR (0. 0034 ) 5 12 MK & 5 14
AR TR FE 7 (0. :
G G IR 4 R 7 (0. 0037) Y (0. 0003)
37 T AR P (0. i RvATA
S A | VIR (0. 9041) fﬁ@;ﬁfﬁ;ﬁ*m 6255) s L ERA
AR VNIZEN .
SRS R — —
3524585 (0. 1062) PR TR M VB HEKR (0. 1062)
N N % B 48 %0 (0.1386 ) 5 72 b 45 1 48 %L
LZEATE 2 N (U,
BRRIIEHR(0. 4424) (0. 1471) ; BAAL R GDP 484(0. 1567)
T A SR e o e S
= NKIHFETE IR TR A 1 (0.2978) | KB PRIERETS £0(0. 2978)
SRR
el i B TR N A T A HE (0. 0128 ) 5 B i7 AR
R38R PEE B0, 0217) s ARV AE = BERMY 6 S48 L

N5 ISR 14 41 (0. 2356)

(0.0317) ; BHOW =8 i e (0. 1573 ) ;88—
b R EE (0. 0121)

AL SRR A R 7 (0. 0191)

PO T FRAT S5 B L5 (0. 0191)

T G AR AR A A,
BORRIR: (R TR,

(=) ¥hAE

BT UL VR R,, ASCG T hEME A S R H =R 7 RGNS Z 20
AEARREE , PPEAL R RCR AR L R ECRIARXHE S, i DM i 4 [ S A btk K
SRFRGAER LT, JEF RS A RER M AES RGN, = KT RS
AL, VIR A E RSB Mol S 7RG AL RGNS S EL

IEFAZFRIA, CI (Composite Index) | SI (Status Index) . PI ( Pressure Index)
B D TR, WA EBCME J148 %0, FCI (Forest Composite Index) ., WCI
( Wetland Composite Index) ., DCI ( Desert Composite Index) 78 ZRMK . M FIFE AL
AR & F5 8L, FPI ( Forest Pressure Index). WPI ( Wetland Pressure Index ). DPI
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(Desert Pressure Index) FR/RFRM, Wb AT B A 25 R T 484K,
1 MRl A 2404
(1) BAMAK (B, File) A SR
AR (B, el) SR EREBOTRE AR,

cl, = /SI,(1-PL,) (1)
1

S]mk = 2)‘,‘ ° anA'i (2)
i=1
J

Pl, = 2B +Z, (3)

j=1

Horp, CL, I m 450 b AORRAR (B3, T80 AR e4R%EG S, . PLOY
BRI m, AEOY B AARAR (ML, B AR SRR AR S L R I8 5K
Z, NI m ARG ko FRAR (R, i) RS ARSIR TS | AARIEIRIE; 7, 03
DXom., B0y k. ARAR (B, SicBd) AR I8 j BRI A, B, 0l AR
AL, S RS EAIREE RS | AL R IHEbS j BB , Horb, BGERH]
WAUEEE &L FRAT/MERIE CREESE, 2015), BlEbrifE e R B 2 hniE b ik, 1
CENCW/ I

Xki = Xmin

L = - (4)
Xmax ~ Xmin
X — Lok

7z = mki (5)
Xmax ~ Fmin

Horb ) xR m . A0 b BOARAR (R, TelE) AR RAetEhR e CRE. T
THEPR) |, %+ %, I BIFRERR @ B KA MR/ ME L, IE$EPRR A (4),
R AR IUER A5 (5) .

(2) &R B, FRR) ASLeEK

SEBA M, s AR EREOTRAX .

cl, = JSI,(1 - PI) (6)

Horb, cr, 2R kAR (B, TR RS EEIREG SI, R k
EARMR (b, i) AL AREIREG PL O kARG R, TR
B BT

AFE AL ZE R E AR (B, el ARSL R ERE AR
A, EHLIXOZNEACEE X ARpR (R, Sicit) ARG A SRS, Ak
SRFEIMA ISy, R, ACGIARG RS (Q,) ENBIEREG TR EEBA (R,
Fielt) AESRGHPIRAEGE, MARITA BGOSR AR (A%, 2018), JF4:
66



%E«/’% q’ﬁ‘ﬂki%}%é\f?é\‘ﬁﬁ? g%ﬁj’?*&%%\*ﬁ'

BB FI T ERYRAOER E ARSI AR B TH I TRIORGE (R 2),
R2 ATSRAMERERINE

EREREE | CFERE | AFRBUR | HIRRTRL L REefiiz Wl W
0.245 0.237 0.134 0.201 0. 020 0. 065 0.052 0. 046
GORIIR . 1R TR,

Pk, e[Sk AFEO RN (B, i) EERGUIREIER S WitR A
W R

3 (0, - L)

SI, = "= 0 (7)

Hep, Q, WX m IXALRE, QO = Y0, .

m=1

PRI E AR BT A S R G T 80T R A A R L7 5 A TF Y
RO, ARAR . SRR B R G 8 Uit A 08

M

FSVim
Fri, = [](FPL,) W (8)
m=1
M WA,
wel, = [[(wet,) (9)
m=1
1 M
DPI, = — Y (DPI,, - DA,) (10)
DA — g .

Hrb, FPI R FPL Y 54 E UMLK, m 725 kAR R MRAE S R G0 S48 %k,
FSV, AHLIX m BIRRME G, FSV MR ERARE R R Z M, WPL, # WPL, 53 5k 4
FE RN LI m FESS & ARGy IR A S R GRS 1880, WA, FHIX m BB AL, WA R
SENRHRIFLZ AT, DPI R DPL, 43 5 R 2 R X m 2656 kAR T AR S R E
JIHREL, DA, FAHLIX m MTEIEIEAR, DA A E S AR Z A,

(3) MBS RGETL IR

BB FAEOML A S L SRR AR

I, =d, - FCI, +d, - WCI, +d, - DCI, (11)

Horb, LA m, AR kMO AE S R RS E 2 Fal,,. W,
DCL, A3 A m, 0y k FARMAES ARG, AT RS, REATSRENAES
TR d, . dy. dy 3B m BERAR . R SRS R AL A S RS
BN NN S N L S et D 1 718

MO A S RS S LR A RO
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I, = ¢« FCI, + 4 - WCI, + & - DCI, (12)

1, W kMR AE S REAE RG2S FCL, . WCI, . DCI, 5350y k
MAMES RS, A RENTREAESREESLEIE; o . & TN,
B | TEBAS R MOV AES KRG AT (R, B, TR =H M) BB,

2. LML

Mol A= 852 AR B TR AR

I
RI, = <= x 100 (13)
0

Horbe RI NGy k AR LA 1, WIER R L 285G 1, WD
k RPEZSLARRE, AR B, S =R RS L eI R A XS
AR A 252 A A A

=. &Rk55r

(—) BMRFEZESLRENH

WAGZE R BIR, 1999 ~ 2012 4% [E M AE B L &R E LT, RNRAESRS
ML RIREE R (UL 3) . L1999 4FE 3] (1999 4 =100) FI_L—4F 2k 3 1
( L—4=100), WFAFE]E) v E AR A S A O R T 100, SR REAEZR AR
BT EIEEN K IEEA K, (HX PR ARSI KA R B A AR R, ARAR
ARG AR AR AE B T B s, Ui b ERMAE S R e R RIS T
TRV 3K

®3 PEZRMKESRERYREBENEY

HE
S0 W 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012
(=1

1999  |0.5418| — — — — — — — — — — _ _ _

2000  {100.73(0. 5457 — — — — — — — — — _ _ _

2001 101. 34(100. 61/0. 5490 — — — — — — — — — — —

2002 |102. 17]101. 44/100. 82(0. 5535| — — — — — — — — — —
2003  |102.91{102. 17|101. 55|100. 72|0. 5575 — — — — — — — — —
2004  |103.71{102. 96/102. 34/101. 51{100. 78(0. 5619, — — — — — — — —
2005  |104.47{103. 72|103. 08/102. 25|101. 52{100. 73(0. 5660| — — — — — — —
2006  {104.96(104. 21|103. 57|102. 73|102. 00(101. 21{100. 47|0. 5687| — — — — — —
2007  |105.53(104. 77|104. 13|103. 28|102. 55{101. 75|101. 02{100. 54/0. 5717| — — — — —
2008  [106. 24[105. 47|104. 83]103. 98|103. 23|102. 43|101. 69(101. 21{100. 67(0. 5755| — — — —
2009  [107. 16{106. 39|105. 74|104. 88|104. 13(103. 33|102. 58{102. 09|101. 55(100. 87/0. 5806 — — —
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GHVF PEKLESLS

SFAE . AT ERB S

R
2]

o 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012
2010  {107.96(107. 18|106. 53|105. 66|104. 91(104. 10/103. 34|102. 85[102. 30(101. 62{100. 75/0. 5849| — —
2011 108. 72{107. 93(107. 28|106. 40(105. 64(104. 83|104. 07|103. 57|103. 02|102. 34(101. 45(100. 700. 5890, —
2012 |109. 74{108. 95]108. 29(107. 41[106. 64/105. 82(105. 05|104. 55(103. 99{103. 30{102. 41[101. 65[100. 94/0. 5945

T RO EAE I A AR B A e R R
BORRIR . (R TR,

1999 4FH1 2012 4FH E 4 A M AR A S 24850 (WK 1) JLIEH, Rk
ERE RPN B EEALT KA (RIEMIX, PHREAX, mAFARIX),
1999 47, BMASLEIREAE 0.45 LT WA (1) EPomfEridtb X (465
g, TERMER)  LICPERX (aFEIbaT, R, db, W, AR, AN, &
BO DAL+ m R ARER LI 2012 4F, T AEA (1) RIBRMAESZ SREITE
0.45 DAL, $8%4FE0.45 LIT WA () S Tradbfifedtibix

0.9

19994 [J20124

ALY

o
bl K

0.8}

0.7

# 0.6

i

<

&%h&,

Ly

e
.

s
NI

=
b

=&
=
=
=

H??r?ﬁ\
Jr@

EE
Fied
EHHY
EE
it
TS
=i
SHE
BE
EE
Shot

=

e

&
cs
&

B1 1999 £F12012 FHEZEMPHHERESRERE
PORRUE . 1EE 2,

(Z) BMFREESRENH

i E AR S E AR BUE R RIS NS, LeteEih 1999 4R 0. 5777 %
JRFER] 2012 4E15 0.5756 (WLFE 4), LI E—4FE N3, {UA 2001 4E, 2003 4F
2004 4F | 2008 4F 4 MEG A S LR BCA S, HAb 9 MEGRE A TR, T
Rdre o2 A2 2007 45 (RI K 99.86) , Ry 5 oh [ 35 (1 2 2008 47 (RI 4 100.08) ,
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BORE, PEVEHAE SRR R PR ST, TUHIE M 2006 £ TR 1445 F 1999
IR, AR AL R e,

x4 PEHEMESZEEHREENEH

At
e & 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012
=7

1999  10.5777) — — — — — — — — - — _ _ _

2000 99.98 0. 5775 — — — — — — — — — — — —
2001  |100. 03{100. 05(0. 5778| — — — — — — — — — — —
2002  |100.01{100. 03]99.97 0. 5777 — — — — — — — — — —
2003  |100. 02{100. 05/99. 99 |100. 02/0. 5778| — — — — — — — — —
2004  |100. 03{100. 05/100. 00{100. 03{100. 01(0. 5778 — — — — — — — —
2005  |100.01{100. 03]99. 97 [100. 00{99. 98 |99.97 0. 5777 — — — — — — —
2006 99.9199.94199.89{99.91{99.89(99.89 (99.91 (0.5772| — — — — — —
2007 99.7899.80{99.75(99.78{99.76 [99.75 [99.78 |99.86 0.5764] — — — — —
2008 99.8599.88(99.83(99.85(99.83[99.83 [99.85|99.94 |100. 080. 5768 — — — —
2009 99.7699.78199.73199.76|99.74 99.73 |99.76|99. 84 |99.98|99.90 (0. 5762| — — —
2010 99.74199.77(99.72{99.74 {99.72199.72 [99.74|99.83|99.97|99.89{99.99 0. 5762| — —
2011 99. 66 |99. 68 |99.63|99.65|99.63[99.63 [99.65|99.74|99.88|99.80(99.90|99.91 (0. 5757 —
2012 99.6599.68(99.62{99.65(99.63[99.62[99.65|99.74|99.87 |99.80(99.89(99.91{99.99 0. 5756
TE: KO EIE A IR A A R E

BORIRIR . AR TR,

FH 1999 4EF1 2012 4 E & il A S22 23850 (WK 2) nfLIES, FHE
M A BT SRR S A I BB TAIMIX . Fit X LA PH R HBIX. (f0 46 PE
0.8 119994 [0 20124

0.7F

0.6 - I m rm [T - .

o
n
T

1
]
1

SRR O R
o
i

0.3
0.2
0.1
0 (INEEINEN] [INSSINSIENNIAnET] [INESINEINENT] (INESINSINENIAnET] IIERIINEINENT] IIERIINEINENT] IIERIINSIEERIAnEl] 1
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Comprehensive Evaluation of Forestry Ecological Security in

China: Based on Spatio-temporal Pattern Analysis
LU Sha-sha', YAO Yue', ZHANG Da-hong', MI Feng', GU Yan-hong*, GAO Xian-jun’
(1. School of Economics and Management, Beijing Forestry University, Beijing 100083, China;
2. School of Science, Beijing Forestry University, Beijing 100083, China;
3. Campus Information Center, Beijing Forestry University, Beijing 100083, China)
Abstract; Forestry ecological security refers to the guaranteed security and biodiversity
richness of the three ecological systems including forest, wetland, and desert ecological
systems. Based on the PSR ( Pressure-State-Response ) model, this paper constructs an

evaluation index system of the forestry ecological security situation and measures the
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ecological security index and relative index of forestry ecological security level as well as the
forest, wetland and desert ecological systems in China from 1999 to 2012. Moreover, the
paper analyzes the spatio-temporal evolution and regional differentiation characteristics of the
ecological security index of the forestry ecosystem and its three subsystems with the
application of GIS spatial analysis module. The results indicate that: i) The forest ecosystem
security in China showed a trend of continuous improvement during the study period. The
ecological security situation in the three major forest regions—including the northeast forest
region, the southwest forest region, the southern forest region, were better than other parts of
China. The forest ecological security in the eastern-and central parts improved significantly,
while that in the western region experienced a trend of degradation. ii) The security situation
of wetland ecosystem presented a significant deterioration. The middle and lower reaches of
the Yangize River and southwestern wetland performed a good ecological security level, while
Shanghai and Henan province experienced a serious deterioration. iii) The security situation
of the desert ecosystem presented a significant volatility and a small degree of deterioration;
and a significant difference was found between the north and south China. The desert
ecological security condition in the south of Qinling-Huaihe River Line was obviously better
than that in the north region. However, the south of the line presented a degradation trend
and the north of the line presented an improved situation. iv) The forestry ecological security
index increased from 0. 5567 in 1999 to 0. 5813 in 2012, showing an improvement trend.
The pattern of the forestry ecological security displayed a high level in the south region of the
Yangtze River and northeast China. Furthermore, the security situation in the central and
southern provinces experienced a significant improvement. By contrast, Xinjiang, Ningxia
and Tibet presented a deteriorating trend in relation to the forestry ecological security, and
more attention should be paid to these provinces.

Key Words: foresiry ecological security; forest ecological security; desert ecological

security ; wetland ecological security; comprehensive evaluation
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