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HEE: X B IRORYT X ) SRV AL A7 B T 4R T A BRI O AT o AR ST LA 1L B SR ORI X T EE I R 3ETT  TH R A
Gl A3 /BRI A XS, 3 T 2T m) 9 2 IiE B (propensity  score matching) FARC Xt 4 (paired-samples
t-tes) PRI BOUPAT AR T 2 AU R . B, SRibEfERAAMER . 5 RIS IS4 E 7B IR %
&, JEI XA B BT T, R E T B SRR X T B K G (19954F) 5 204F J5 (201 54F) H A bk 8 25 T
FRIARAL, DLMCRVPA A 1L B AR ORI X AR AR 8, T3 & B8 AR B 15 R 25 AR A B I 2C R EAT 77 (A 5%
43 M7 (partial correlation analysis). 5 5 BH: KILATEG 45 1L B SRR X P IR 25 8 A0 A 2 38 v TIOR3 X AMET,
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Assessment of forest conservation in the Cangshan Nature Reserve based
on propensity score matching
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Abstract: The establishment of protected areas is one of the most common measures of biodiversity conser-
vation. Regular assessment can help improve management and promote conservation in protected areas. Ac-
cording to administrative divisions, we divided the Cangshan Nature Reserve into three parts: Dali City,
Eryuan County and Yangbi County, as sub-study areas. The evaluation was based on propensity score match-
ing and paired-samples t-test. Elevation, slope, distance to the nearest settlement, and distance to the nearest
road were four chosen covariates. Since the Cangshan Nature Reserve was upgraded to the national level in
1994, we compared forest changes between 1995 and 2015. Partial correlation analysis was carried out be-
tween each covariate and forest change to analyze the impact factors. Results indicated that in Dali City, the
forest change value inside the Cangshan Nature Reserve was significantly higher than that found outside.
Forest coverage inside the Cangshan Nature Reserve in Dali City was the highest among all regions. The
forest change rates both inside and outside the Cangshan Nature Reserve in Eryuan County were higher than
the other two counties. There was no significant difference in forest change value between areas inside and
outside of the nature reserve in Eryuan County. In Yangbi County, the forest change rates both inside and
outside of Cangshan Nature Reserve were the lowest among three counties, but the forest change value found
within 10 km outside of the nature reserve was significantly higher than that found in areas beyond 10 km,
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which indicates that the existence of the Cangshan Nature Reserve performed positive neighborhood leakage
in surrounding areas within 10 km. The four covariates all affected forest change in different areas in a
variety of ways. The propensity score matching and sub-regional methodology for the assessment of the
Cangshan Nature Reserve provided a new technical method and example for other conservation assessment

studies.

Key words: propensity score matching; neighborhood leakage; assessment of conservation; forest coverage
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H AR RS X R R BB R 2 — R
P AEY) 2 R ) B 2T Bt (Geldmann et al, 2013;
Pouzols et al, 2014). R¥5 (EWZFEEAL) ZH
H bR 28 115, 320204 4Bk H 2R 057 b 1) T AR
I8 B 4 R TR A 17% (Secretariat of the Con-
vention on Biological Diversity, 2014). A1, &5FH)
TS R R AR A B DR 4 R A A2 ) 2 RV AR A
[T 35 B Jop ™ 0 1'% 38 (Pouzols et al, 2014). ]
fE I LR T 20ORD 3 45 it A K PR B ot O 3 3%
H, AR BUR & BRI P 51 ) SRR, 2 BT AN A
MEEEURA. Y, 7520 B AR OR A X AT R o
fli, TRAFETRCR, NI A Sek i 20 4 it A £
PR 47 ROR 42 At B 27 K 4 (Ervin, 2003; 5 58 F,
2016).

AT AF SR IR CR A7 BRSO 8 2 LA SR DR P XA &
N, TR B AR OR G DO i 1 R8T XI5 S e
T A 98 A X B = (Bruner et al, 2001; Naughton-
Treves et al, 2005; Nagendra, 2008). T f1%5(2016)%2
H T I T B B AR ORI X ST R A R X
SIS EE 3 BT 0T i AR IR 37 X P AT, (H Xk DATEE A
AR X RS AL Andam”5(2008)7E BF ik
BN TT 1 2% T OR AP DX AR AR AR 37 BRI BIF 5
UESE, fa] 50 A AR LA i i At T T AR R
X BRI AR . IEAH SRR, R X A
200 TS A ARARAP X AR A RIRE P 52, 7] RE
A8 JF A R AR DR P XV B B AR AR AT N e 78 2
Ji i X 35k, 5 B0 3 DX AR AR 3 O R T 5 (Ewers
& Rodrigues, 2008), 1 A] G {5 5 &2 201 XIS AR AR
W2k 2 I R T FE B AR 4P X Lz 1 [X 33k (Gaveau et
al, 2009). XA 1 B IE [ i H 20 (neighbourhood
leakage) ) 47 75 (5 B R BR 22 1) 2 3 = IR B, ¥ B 2R
Prd X B A XA — A AR5 1, P E
SRERAP X ) BEAR R B 8 R A AT B 83 U (Andam et
al, 2008; Gaveau et al, 2009; Wang et al, 2013).

RN, BRI X5 0 XA 5 ]
FZERE K(Joppa & Pfaff, 2010), Jy 7 8 S/ %
ot ARV R O AL 4 R R, — L
F e 1 ULHC (matching) ) 43 BT 77 vk, FF44% H W H
TE H AR X R ORI B VP4l (Gaveau et al,
2009; Joppa & Pfaff, 2009, 2010; Ren et al, 2015), %
T35 C RO IR RAR T B AR OR AP 1B LR 4P BT A
TR 5 O B 40 HT J5 72 (Coetzee et al, 2014; EAH4%,
2016) . 15 [\ ¥ 43 FL EE (propensity score matching,
PSM){E Nopensity ) 1% 2 — (Imbens, 2004; Gav-
eau et al, 2009), J&— AT FEARFEALN IR 5T p i K
B2 IR A IR A 00 AR RURHEWT 07 1%, fEER
P D FREE AR AR N H T (AR R
S5, 2015). JEIIECEE, AT AR K B RE M g e Ak B A
N} HE 2 18] AN 2476 14 (Randolph et al, 2014). 2R 1M,
H S F AT A 720 i BT JE 3 SR OR 7 IX OR3P B2
FRIRIE LI AH R 2

AHE T = B 5 Ll B AR R I X 5], Sl AE
A P2 BE B HAR S BGHEAT VR . A
HAR R XA AMIE 2 R EOR, W vF2) e B g
RN TR R B RMRARE =, ATIAER HE
SERTEINAIE o jAh, Fo il 3 AR X b KT
FRE . RRE3T/E, ANEEBN H 5 ARIE .
Ja RAEF TN BT RERKFA—, BARTX
AL T AN [F) 2 38070 BN 1 X300 o) o = DR 4 X
PR H, X LG R A AT BEXR CR AP X AR AR o
AL RIS RIS LE IRER . i, ASHIE 5T DA
KIS HIFRE . FEE3N /BRI X,
ey gt 1 3 T [ P43 BC bEORA FC X A 56 (paired-sam-
ples t-test) (1) R4 B ALIT Al B2 AR 77 2, Jl % B4
BBt AT A, IR EE T B AR X A E K
I (19954F) 5 204F J5 (201 54F) FR AR 7 5 10 AR 1 A8
e S M R 2R, AR AL 5 1L B AR OR3P X () AR
RORAP B
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PIXHLEE2 B 1T, U, ZRIORI RS o K
T, Jbu YRR, R X — N E R E AR
£R47 X (http://www.zhb.gov.cn/stbh/zrbhg/qgzrbhqml/
201611/P020161125559865886359.pdf). & LLI H SR 1%
PX IR R R, WEIE A A2, 4K 1,560-4,122 m,
J& HO AR P R RS, A FEE
(FhH, 2008). 19814EL = E N RBURFHEHE, il
HAH I [ 4 2 H AR DRI IX, 1994428 [E 55 i
HEAES TN E R B AR R Y X (I £, 1998). AHFFT
DAEE Ll AR R X5 B KB . VER S BRE3ANTI/
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1 DX AR LR BRI FET 3 X I sz, )
FH Al AH 5% 2 #T (partial correlation analysis)#R 7T T /A~
[F1) DX 35k PR 5 00 AR PR T AR AR A I A SR TR 3
121 #HEFRIFERLE
1211 IFBTEIRE

R4 BT A TE AR AR B SR O3 X AR 47 B R TH

FIHF 5T (Mas, 2005; Soares-Filho et al, 2006; Ren et al,

2015), 454 i B AR E S L (FVIH, 2008), ik
Btk YR 5l Ja IR R BE B AN Sl i
(1) 0 B 44N B R AT AH DG 1 4 B, RE T A SCHIER
AR e, JE R R AU O SRR 720134257 H
RKHR R AR A 1 R ] 30 DX 38 e 11 S b 1) 25 0%
Bl FIFArcGIS V9.3 (ESRIL, 2009)% #F 57 [X 45 i 4T
RIRAL AL, AN RIS TR km®, S 38002
ANTERET A o RFORYT X N A IR AE 1, fRP X Ak
PIASIRAE 0. TR S 530 m2) #EEDEM &
Bm, SR T XA . SR R IR B AR

B o F) FI Near T B oF SAEAN Pk 0 i B ORI E 25 1)
PR,
1212 HFHBZHIE

e HX 19954F (Landsat4-5 TM)A120154F (Landsat8
OLI_TRIS)A-Z=PHAN I B )R8 I AR 5 Hs - 19954F
HISA G ) G FE X 3T 5175 1 Google  Earthif it F 3
)R E SRS, 201 SR 2R B0 it i BGE
i S b AR BRI ) N T 3 e A LA T 30k
Mo BLFHREAF: B BEHLAR PR (random forest)F2 /7 012
HUMRTREAR S > 70% MR, 45 S8R bk 7 o6 M 1]
J=(Reese et al, 2002; Ren et al, 2015; Wang et al,
2016) . H H randfor 532 e 56 45 73 1% 25 (OOB,  esti-
mate of error rate), 19955214 HIAS 7R 22 N 12.14%,
20154F AR IS 70 R 25 N6.71% o H4 AR VR T L)
AN B )RR R 2 A B S B R AR 21 ha, @I
Mt B = 5 O B s R Z o, T SREEA RS 1 AR AR
R & 75 19954E 201 SAE AR S THAR Y
OfE I A%, BRAFAT RUARITE 75 5040
122 HMBETHIH

W BEAS T 70 DI 4 B A 25O PR 5 BOaE
By AR XN SRR, RAE LR A5
TR THEFR XIS X N 4 1995F 120154
HIFRPRTE 55 R (r, forest coverage). 204 7] AR KB
M ARAEAE(V, forest coverage change) X FLAFLR(R
forest change rate). X378 X 3845 11 H 28
TRAFIX N SR ARAR T 35 A S R bR ELEA T X L 23 #T,
FAFE LU AR OR AP DXCAE 25 T /-5 R R AR 7 AR 0
(SR

r=AJ/As (1)
V="A~s015—Af1995 (2)
R:( v )xum%, 3)

Forr, ACHRRIRTR 55 AR, A T-BIF FEIX S5 T AR
1.2.3 FHFMRIPE
1231 f{amEESECEE

HRAE AR FE R, DRA X3 5 )3 HH 4R
R AEFEARY X 010 km (K] 75 B A (Bruner et al,
2001; Nepstad et al, 2006; Nagendra, 2008; Clements
et al, 2014), AMLIRATH R T0 58 X 35 34X
Bt R X (A RA X 8010 km (B)~ 471X 10 km
PLANC). it 2% 51IBM SPSS Statistics (SPSS,
V22.0)%F B FRA FIR2.15. 1A A 1F, DL SR B
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) P43 FE BE BT 75 A optmatch flldigestFe 7 £, {3 FH 5t
AR VL HC¥% (nearest neighbor matching) X #4347
i) ¥/ Bic b (Hansen & Klopfer, 2006; Hansen &
Bowers, 2008; Ho et al, 2011). 43JSAbH Hpb 2 (30
B2 IR 520 1 X 3 A oAb B A (BB A 1),
LRI XS AE Ry xt B AL (AR 0) o AT T8 R, A X 35k
J& T e A 52 PR Y X 48, B X $80A] 56 52 23 H RN )
SO, AR AFIB, CREAR A & — NI AR5
FVRE RS WA SZ ORGP X VA H RRRE 52 M) ) X33
ik, f£EASC. BECHIBCEL T, KCAE X IR
AFIBYENALEI; TIEASBRIECLLH, ARHIEZ
BIORY B X 38, B JE T AN a2 52 21 ¥ HH 208 520
AR FN X I8, WO AE AR B, BIE IXTHRA .
RO W SRR SRR AS ik
TERS IR, REHME (caliper) B N0.2 . JB IS P43 40 AT
Bl VP24 BT B ARbR AR 2 20 A1 B R e DU G
g AL, IS = AR AR PR 2 (R O EC b, 9k H
78 B SR AR AR ABL ) B R AR R

B BEAS TIF 78 X3 = 28 A 4 TEE R R AR R A
T NSPSSER A, X6 T 5o A5 A i) f1 [ A% s RD 8 Ak
8 o A A AT FOON R 56, I sk S5 4F B 40 B AT
72 5 00 BU ) ik 3 1 o LU AR A AT X AN [ X
B BRARORA O ) 22 5, DG PPAG AN [R) B a0 4
0 BB B L B AR OR G X AR AR RS Rk, A ATt
fr i 45 FUIAEIP < 0.05, WP FLIX B %
WORP R ZE 38 . #5A> B, A>C, MIRMAEL
H SRR XN IR AR AR ORY BOS TR XA 3
A<B,A>C,B>C, £ ILHRRY X0 HJE L
0-10 ke X387 A4 1 IETHI A% H OV . #FA<B, A<
C, NZRBAE L B AR CRY X AR I AR AR AL
TR X
1232 RIPRHERTH

i AH 2 23 B 77 1 e A% HE A H B B — A AR
5 PR AR & AH e, IF 5 B G A P AR 5 R
(Wang et al, 2013). 4 | #E— & frsgmaAs [/ 24808
B0 B N A5 L AR IR X AR AR DR AP R 2 S 1 IR
A, AW Fi R A A B 73, B T AN FI 4
AR 22 T g R R, Sl — P g e R
X ¥ S LI . BT 2 XS AN [l
FUXIR A X B, KR T N AR 2 5 Rk
7 i A B A A O O8 BR, HARAR AR 45

B,

2 #R

21 HMEBETW

19955 FI201 54 KB VHIR. BRm3AN T/ M)
AR 5 SRS DL N TR o 19954F, i L
Gl BRI XA L SRR 75 3 7E =T/ 3y
N E . 20154F, il BAR GRS X AL T34 i/ B 5k
X PN 1 R PR 78 55 R 30K B 74% DL b, Hop R BT
Bi A4 L B AR R B X TE N R AR AR TR R A
(79.73%). 1 LU HARERY X A AR AR 75 28 A e 1)
BRI (51.66%). 204F (1], 37T/ 1 AR AR 7E 5 TH
AR EIES, RESLARR X KRR
15 A T 59080 (—2.80%) » AR 15 A2 1k 2 LH IR
BN L B ARR XM B =i (14.66%) (K1)
22 FHRMARIPRREL

ST BE AT PP B B S, RER T TR
iR E3ANT R X BYA By C)FLo4H Hdf 18] 2 528
T EAEVCHED, a5 B0 A B o5 BIAIARAEZE A B
77 EIVCFC 28R R B3 RF & IR AT . @i b,
e T IR B R AR IR A, Ml K&
IR B 72 BORIIREAR, FLbbas Rung2 s .

FRARCRY BUSOE Fe 45 R . (DA L0 B AR
XA TR B T 58 A B AR AR ORI SO, DR IX A
(AR 25 B I S TR X A, H50-10 km
Y (P = 0.002)F110 km A AMEE (P = 0.003)4H L
BRIHE T EZESR . Q&1L H RS X AL T HIE
B I BRARAR T BRCR 5 ORI X SR IE il it 2
ZE 5P > 0.05), HIME 7445 R Som R3 X A AN
TR X I 110-10 kmyts Bl P X35 1 AR MR 7 25 A8 A 33
EHINEF Y X 10 kmPAANER . (3)E 1 H 2R RY
DXL T I EL B B AR AR R AP B R 5 AR X
HNERTE T 25 75 5 (P > 0.05), B AR X FIAELE 50 %
FJE10-10 kmi [ Py DX 3807 A48 7 TR TH] i 2808,
FRA10 ket [ P X 35k P AR oMR 78 26 A8 AL S5 (B RS o=
TR X PRI 2 1 TR X 10 kmPASMX (P =
0.006) (%3, Kl2).

A M 45 SRR, IR YWE. SHRiLE
RSMIBE R 5o iE B i B4 M AR =R T
JEAFRE T X BN 3 5 R R S R E 2 T A
[FIFR L R AE G o (D) KRERTTEE 4% Ll A SR IR X e
BBl P 1) AR PR 78 670 b 32 B2 A2 213 PR FN 5 T 1
MRS R, 5 - F 2 B E G, MRS X
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Ell 1995FF2015F K3, SHIR, FB3NH/BNARMEEE
Fig. 1 Forest coverage of Dali City, Eryuan County and Yangbi County in 1995 and 2015

&1 1995-20155F[E K CHFEEMKREELUARFRIFXA. IMFHEELMEER
Table 1 Overall condition of forest coverage inside and outside of Cangshan Nature Reserve in Dali City, Eryuan County and
Yangbi County during 1995-2015

FHEFIXIH, Sub-study area 1995 2015 HMEE LN FAREE
AR AR IR AR P I & Forest cov- Forest change
Forest area (km®) Forest coverage  Forest area (km?) Forest coverage ?li?f% change  rate

KEETT {3 X P Tnside 166.15 78.74% 168.24 79.73% 2.09 1.26%

Dali City 15X 4 Outside  284.05 28.61% 32033 32.26% 36.28 12.77%

VHIER S {RHIX P Inside 32.73 71.15% 34.43 74.85% 1.700 5.19%

Eryuan County 54X 4} Outside  1004.14 38.86% 1151.36 44.56% 147.22 14.66%

R 9 X P Inside 117.26 80.32% 113.98 78.07% -3.28 —2.80%

Yangbi County  SX 41 Outside ~ 740.91 49.26% 776.95 51.66% 36.04 4.86%

#z2 KEW(D). HEFEEE), FEBE(Y) IMRXEREMMEITSEIESER. AERIFXA; BIERIPXIN0-10 km; Cigk
FXI0kmEASh. RPBUEAERL, BIWEE.

Table 2 Result of propensity score matching of three survey regions in Dali City (D), Eryuan County (E) and Yangbi County (Y). A
refers to areas inside Cangshan Nature Reserve; B refers to areas within 10 km outside of Cangshan Nature Reserve; C refers to areas
beyond 10 km from Cangshan Nature Reserve. Numbers in the table are sample values, which refers to the number of grids.

WISt X Bt Survey region VLACHT Before matching VCHAL K% ) Matched ARIULHL T Unmatched
XHEZH Control  AbPEZH Treated — XFHEZH Control  AbFEZH Treated  XFHEZH Control  AbFEZH Treated

DA DB 336 211 26 26 310 185

DA DC 465 211 36 36 429 175

DB DC 465 336 232 232 233 104

EA_EB 428 46 40 40 388 6

EA_EC 2,050 46 45 45 2,005 1

EB_EC 2,050 428 414 414 1,636 14

YA_YB 352 146 16 16 336 130

YA YC 1,152 146 34 34 1,118 112

YB_YC 1152 352 338 338 814 14
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#z3 KEWD). HEFEEE)MIBE(Y)SHRXEE1995-20154F B M B E T U ERIHRINLER . ARKRIPXA; BiRARIP
(X%h0-10 km; CH#5HRIPX10 kmEASh.

Table 3 Results of paired-samples t-test of forest coverage change during 1995-2015 among three survey regions in Dali City (D),
Eryuan County (E) and Yangbi County (Y). A refers to areas inside Cangshan Nature Reserve; B refers to areas within 10 km outside
of Cangshan Nature Reserve; C refers to areas beyond 10 km from Cangshan Nature Reserve.

DA DB DA _DC DB_DC EA_EB EA_EC EB_EC YA_YB YA_YC YB_YC
t 3.553 3.187 0.535 0.246 ~1.359 ~1.943 -0.970 0.283 2772
df 25 35 231 39 44 413 15 33 337
P 0.002" 0.003" 0.593 0.807 0.181 0.053 0.347 0.779 0.006"
P <0.05.
02Ff 02 0.100
% 0.075 |
0.1f 0.1r
§ 0.050 %
ol ol :
% 0.025 +
= -0.1p 1 1 -0.1f 1 1 of I I
g DA DB DA DC DB DC
o 02f 02F 0.100 F
g
=]
[}
% 0.075 %
5 0.1F 0.1 3
S ¥
3 % % 0.050 -
o
R oF 0r
a 0.025
=
)
4“3 —0.1 L L -0.1 L L or | |
% EA EB EA EC EB EC
#®oo01f 0.1F 0.100
0.075 %
or 0r
% 5 % 0.050 |
-0.1} % 0.1 %
0.025
02 ) ) -02 ) . or : .
YA YB YA YC YB YC
5T X Bt Survey region W52 X Bt Survey region BT X Bt Survey region

B2 XIEWD). HEEE). FBE(Y)SHREXE1995-2015F FMBELTUHEEL(FHE + SD). ARRIFXA; Big
R X5M0-10 km; CHERIFX 10 kmASh.

Fig. 2 Comparison of forest coverage change during 1995-2015 inside Cangshan Nature Reserve among three survey regions in
Dali City (D), Eryuan County (E) and Yangbi County (Y) (mean + SD). A refers to areas inside Cangshan Nature Reserve; B refers to
areas within 10 km outside of Cangshan Nature Reserve; C refers to areas beyond 10km from Cangshan Nature Reserve.

4h0-10 ki I, ARME s R EAHER N S JEEA, BRIGEIRSIER TR 5 0R4 X AT
EERAMEEYEEZFMR, SWEEEEZELE  BIBHRMESN, G S R E )RR 2L 2
XK. QEEERNE L AR R XTERIN IR IS ERYX10 ki Bl IS, B &A1
W SR BB T R XAM0-10km 2R, SRR R URITE RS 1 EE B IR s 0
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BE. Q)i A M ARME SR ETES L A
PR X V0 [l P9 RN 5 B T B 1) P S L I 3 TR O,
EARYT X HMO-10 km i | 4 5 E 4R 2 00 35 AH 5K,
MRS X 10 kmyt [ LA U555 AN R 7~ R R B0
T RER AR HE ).
3 g
31 HiEIFES REERE X

T 22 A0 XAk L3 AR s
F 2R Rgme, (08 A B B R R b L T S
B SRR M P A LA b, s DAV S T A 5%
T bR AL 2 ORI TAE RS B3k, 102 T3R8
R I 2 57 S EUR(EAEEE, 2016). AHF TR i
A PE 0 BC b v R i e 70X — 9] @, GaveauSs
(2009)7EXF B[V FE J& 76 0 75 [ T 1 & E AR ORI X B H
JA IO RRARAE R [T LU 7 b, SR FESEUG 5010
JIiEVPAl TR P FE LR RCR, R T A 4
FEAR Z [AAFAE I B35 22 AR VC I f5 19 DAV 2R, 7RI
i Bt — B MR, X AR XS T
B PR AR, ORAF X P B G Jo) 320 IX 4 vk 2k
R R FCT R X i) X3k, AHE T3¢
FIEEE(2015) 48 T Jy—tRAS - N2> (PSR)AEE AL %f
W E AR R X AR RO BIE FE, AN 5T R (4 4
Ir) PP 43 FiC bL 2 3 58 T 5 DR 43 A 00 2 WL R R
Sk, HARIEATEUX S o 45 Ll SRR X AR
MERAF R AT 0BT, WA VPl 285 R A, i
A Ja BE T T LA
32 FRIEEBXHEFERHNZMN

H AR RS X IR B 37 B R A3 52 31 24 Hb J=) 35 [
Fsem, 555 PR % D) A ¢ (Gaston et al,
2008; Caro et al, 2009). K FH 2 DL 8 3 1)/ %
RGN, FEIMANOSMRE. &R AT
KRS MA TR B A—, WE—ERE LEm T
FRME 55 (AR, 25 R K RE— e E
W T H AR X H B B Bt e 1 2 BRI R
JIKF o RERTHAVE AR N M BT (e, 225% K
eI RIS B K 3, R B RIS B,
DRI 25 11 AR AR 47 DX R B T 458 P ) A PR AR 9 i R
BE TR X AR IR BRI R R TR, A
AL EE, HFEEZR, BB SERERESSH
TRTAE, Bk, HENEILERRIP XA SRR
WA R ER AR, BTN, SMRWE S

AL T/ s, SRR SRR
B ELAE 19954 H AR ORI X N B A8 1 AR AR 7
RN IM /B2, RRIE 55 R EROK,
R FAR Y X AR AR 25 A 23 T /2 )
R ST ZEE A B L B SRR X 56 Bl A AR
M7 S5 ALY, HENE T B RRE BN SR, 5
T T AR R IE BTN 2, B T Ll XK
KR FE ARk, &L BRI X [P LEXRT
THH0-10 kmXIIE B 7 1E 0 H 88, H 5
FE 110 kmPAARX I, Wi 45 1 B3 SR PR X ) 4
BT 1% B AS R KR B 2 m
33 BN

T N B AFAE CAE 2 BUWE 5T A5 30 5
(Bruner et al, 2001; Andam et al, 2008; Ewers & Rod-
rigues, 2008; Wang et al, 2013). [l H 20N =4
PR R A Z 5, ArReRH T AR X s, ff
JR AT R BT A% 22 3 X3k, AT IROR T A X 48N
KGN MR EE, 3G BT AR AR K 3R ) #2 (Brock-
ington & Igoe, 2006); A REZH T HARI X R
WFRAERS IS, Wl T — I R B AR
TR X R A, SEBOT RMEREREIE K, M
T BRI 75 A9 > (Armsworth et al, 2006;
Wittemyer et al, 2008). T 1F [ 8 1 7= 42, —
77 T 0] 682 BT B ARORI X BIAAAE, 7ok T AHSGR
OB AN BT AT, $RE T X IR AR
TRIFIKF, DT A 5 R 1 2t X ) T B
WAE— ST R T FFAE L KO
FE £ (Bruner et al, 2001); 75— J5 [ 7] B& & H AR
DX LN AR 1 g v A N R AR S R T RE T kL
FEP SRR 33 AT G L B IR ORIP X AE BRI
B A T T R RRORE ) SR DR R A — 3 e A .
34 AEMETENERAR

A FEE R R . ST SR TE B PR
DL 5 il Joa IR A B BE B AR A P A B 35 5 AR T
A AAE (BRI T AN TR R BE AR O 1, 3RAT
FAX R REE (P < 0.05)FEREIAT 7 I 54T
FEAFRE: ()HRWE S BN S EHRI 2 AR,
RV HhB iy, AR 25 A8 A A /N (B B R 2D
FIJE A P AT ReIE AL — M rT BeE il T3k
X, HAGHEHRESIROARK, E2C4
IR BNER, PR AR 5 S I S S v B AR b
A —METRE S T P R s, 3,500 mU L
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AR, R E MR oK il T, R B AR X K
2o QFMESTNESHE 2 IEMEG, By E
AN TT, FTRERZ BN R TILERZ, NIRRT 5
A AAE TN G IR D). (3)ARANTE 5 2L A 5
oI TE I P EE B S ARAE G, YR B R 1 X 3k,
AR 55 28 AR BRI E R 22), L IR A e 2
S IEERAE R R T, N s AR AR OR, R AR
MRIARIG NS EE Z . (4) R 25 BB S fil =
RS R IR B EAN F L X 2B T AS[E IR, T
FLJFE DR AT BE 2 BT AN R XN 2 A 77 AR 5 7 U
A IR 22
35 A RAERKE

E AR R X AR RO 7 E B U A R4S
AR VAR R(EAREE, 2016), T T HRARAE
RGP AE W A AR DLAR IR 2R T 3 AR bRk 7
a5 A N VAR 48 7 (Nagendra, 2008; Gaveau et al,
2009; Wang et al, 2013; Ren et al, 2015). KFEM H
1998 H- U5 S Jit R AR VR IR TRER S, 2 THfF
IE RIS dt MR AR, s L Bk, AN TLiER
FRRARAE 37 55 8 e 1% XS0 S I AT OR P AN
WA (ECH, 2011), [RHFIHARARAR L P PEAS, R
FH A% MKk 78 55 728 A0 AE B 5 L AR ARk 2K T8R4 b 5
NiE R . B, M EE T Coetzee(2014)iz H #.4M)
PR 2P E . MR RS
AN RBEFR bR T A BROR 37 Hh T J 1) AR A LRI AL
I, B Al AR 55 260 LU — e FE R Bkl
THRAA R . BbAh, BT A AR 32 BRI (At
I AR ] I AR) O AR AR AR S RGBT (R FIN T
MRO)EAT SRS B 1) X 3, BP0 1) R bR T AR G o 9
AR REBZH X AES KRGS TR I . 32 WL
MRS N TG MAT AR RE 0, 45 AR 75 AR 1
INCASE— SRR, WIFESEFFE R Enr LLA IS
BTSRRI . Rk, B AR R,
AT F 5 VRN TR AR, X MR 3k AT SRS 1 1) X 4,
TR RS R GRS D e BB VAl 5 AR AR fr
PR IEAL RS aE Ak .

B KEXFAZLEBTREARIEATIA
20135F AR RRFFET i, 142
HET KRR P E 616 34 B B, B SR, 45 Bt
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City, Eryuan County and Yangbi County
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Results of partial correlation analysis between forest coverage change and each covariate among survey regions in Dali





