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Abstract: Nature reserves are a cornerstone of global conservation. Although the network of global protected
areas has expanded substantially over the last few decades, many protected areas are not effective and the use
of protected areas as a conservation tool has been criticized due to its inefficiency. Understanding which in-
stitutional conditions of protected areas are effective is therefore a key research priority. Shennongjia Na-
tional Nature Reserve offers a fascinating case to investigate the effectiveness of protected areas in China.
This reserve is exceptionally important for conservation as it harbors the remaining subtropical mixed broad-
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leaved evergreen and deciduous forests in the northern hemisphere, numerous endemic and endangered spe-
cies, and viable populations of the snub-nosed monkey (Rhinopithecus roxellana hubeiensis). From an insti-
tutional perspective, Shennongjia Nature Reserve experienced a heavily exploited deforestation period and
forest cover rebounded since the establishment of the reserve and the implementation of the Natural Forest
Conservation Program (NFCP) and the Sloping Land Conversion Program (SLCP). We assessed the effec-
tiveness of the Shennongjia Nature Reserve in conserving forests and habitat of the snub-nosed monkey
based on landuse datasets of 1980, 1990, 2010 and 2015, respectively; combining DEM, distribution and be-
havioral characteristics of the snub-nosed monkey, and constructing the criterion of the survival function of
the snub-nosed monkey and metapopulation capacity. Results showed that the forest area increased by
34.27% and forest coverage increased 16.42%, of which 82.77% of the newly gained forest recovered from
shrubs and sparse forests since the establishment of the reserve. The area of the most suitable habitat for the
snub-nosed monkey increased 17.70%, and metapopulation capacity of the habitat increased 515.17%. Fur-
thermore, since the implementation of NFCP and SLCP, the forest area and forest coverage increased 23.24%
and 12.77%, respectively, the most suitable habitat area for the snub-nosed monkey increased 14.29%, and
the metapopulation capacity increased 367.20%. Our results indicate that the Shennongjia Nature Reserve is
efficient for forest conservation and snub-nosed monkey habitat provision.

Key words: nature reserve; conservation effectiveness; Shennongjia; snub-nosed monkey habitat; metapopu-
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KA, B HTR KA R N A AE AT 100~
1,000f%(Pimm & Brown, 2004; Thomas et al, 2004).
W2 FEPE A R A RE I RS R S5 0. DiRe
MR, W B AES RGN NS R Ut
A7 S AR 25 D BE(Pounds et al, 1999; Chapin et al,
2000). KRERFFEERY, R4 X2 LR A2 V)
A %07 (Joppa et al, 2008; Pouzols et al, 2014),
HAELGARMAL K . RIPFEE P . i %
FEVESEJT T, IEAS T 50 3R (Gaston et al, 2008;
Bowker et al, 2016; Scherer et al, 2017). #{Z20144F
JiE, ABRCENT 71555844 HARMRIIX, s 74
EREGH AR A 12.5% (Watson et al, 2014). 2| HHI N
1k, FREILE S BRRYIX2,7404, HAEFKHLH
SRR IX 446 40, 5 T A 14.83%
(http://www.mep.gov.cn/gkml/hbb/qt/201606/t201606
02 338534. htm).

fH, R4 IXH RGN TR 52 U I X s,
A2 W) 22 R TR DR AP BRI IE 52 31 Bk R B 22 11 )57 BE
(Joppa & Pfaff, 2009). AW 7K, i 2L+,
IRORAP X R AR LT, (R D ER 7 X
53 7 4 243" (Butchart et al, 2015). Nori%(2016)
Xt B 32 MK AR F JiR (Gran Chaco) PR X X 25 {47
BSRIBE R R I, DRAF XA ORAP T R BRI
%M IR % A M. CEVIZFEEAZ)) 28
10k &6 2077 Raxthida th, A3k HARCRY X E T A

R4 B RS T TS 75 2403 (Secretariat of the Con-
vention on Biological Diversity, 2014), ¥ % /"X
{97 AR (Mascia & Pailler, 2011), J&H 2 E AL
M 55 ) HL X, fR 37 Bl 2% B MK (Geldmann et al,
2014). R EHHT104E(2000-2010)4: 25 & G vFAki
TR, KA PG S B S ARG PR S b T AR sk
/b7 3.1% (Ouyang et al, 2016).

LRI X B PR B B RO PR AP AE W) 22t FL Hp
AT E B R ) @l(Andam et al, 2008; Wu et al, 2011;
Hill et al, 2015; Ren et al, 2015). IT4EK, CHUE
SEETFRE 11X 5 T 7T (Cao et al, 2015; Jenkins et
al, 2015; Chen et al, 2017), HA AT RS X
W5 ORI X AR AL IR 52 2% A1 T 1) R B 07 2%
ARG AT LB, RVPAL IR X IR ZERRARAL 2R 1) B
% (Andam et al, 2008; Nolte et al, 2013; Carranza et
al, 2014).

WAL R A B 5K 2 ARAR AP X (BT fa R A
BEORY DO IRAT 1 3 A6 RAHT 52 1 10 5 S v -l
IR AR, A2 5 DY 20 UK IRE ST A= 2 4 A ) e e
Fir, AMRZHEF B BWMIGE. FA AR
P 7S (1) 5 HA AT JE St R0 7= b, R )] 4 22 0 W AL ST Fb
(Rhinopithecus roxellana hubeiensis) i M — # . 3
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ZRH X ACIE I 204 (I AL AT U AN B A R, il
bE =3t R A 5 SR AR RS SR A S B ek, i 1
1o 25 304 [) A4 A SRR A DR R MR AN AL b )11 <82 22
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A R LR XA 9516 28 Fih AR ZEAK X 7 R 5B (1

1), HFEAAFRA110°03'05"-110°33'50" E, 31°21'20"—

31°36'20" No fRY X 170,467 ha, 120X [
38,425 ha. RIXARVUMfr, AR UAZHE L
O, THF10,467 ha; 78 LUK /MR GG, TH
160,000 hao RAF [X B A3 ] 1 55 58 — B ) 2 =
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2.1 FRIPXAZRMKETK

A AR X AR AT T AL 2 BR BN 58 4 1R 8 4
I A R A AR, R T ST R IR A AR AE TS
REGMAEYESSER, 2RI S5 R
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Fig. 1 Dsitribution of villages and Sichuan snub-nosed monkey in the Shennongjia National Nature Reserve
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Li, 2007; k%, 2013). [AIF, 2RS4 22 A0 5 Hh
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Van Houtan et al, 2007; Shen et al, 2015). &5

Table 1 Indicators for assessing habitat suitability of Sichuan snub-nosed monkey

I&H Most suitable I&H Suitable A& H Unsuitable E Weight

FELEME T Abiotic factors

#EHK Elevation (m) 2,000-2,400 2,400-2,600 >2,600, <2,000 0.032

% Slope 30°-45° >45° <3(0° 0.081

i\ Aspect [ BHY Semi-shady slope  FH3% Sunny slope 3 Shady slope 0.01
EYIATF Biotic factors

FE#; Vegetation 5 M Forest land HAf A H Other forest At Others 0.557
AR#EFAF Human activities

PEIEMMIEE R Distance from road (m) >1,000 500-1,000 <500 0.08

BEAT A AUBE S Distance from villages (m)  >1,000 500-1,000 <500 0.24
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Fig. 3 Change of the area and the coverage of the forests in
the Shennongjia National Nature Reserve
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e id B S HB T AR B AR 37 X R S AT (19804F )3 I
178.88% (28.78 km®). KIRMARI BB BHE I T2
S JS (201048, 1] 4 22 45 fe ik B AP B b T AR B T
TS FT (19904 )M 111 7 14.29% (50.43 km?) (&5).

W FE RIS R B, PRd X 7 S 1 4 22 A 5
T AN 2 2 IR R (15) o )1 4 22 M5 Bl AT B Hb AR
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TRIAT ST RIAICRG A 291 B A5 (Juffe-Bignoli et al,
2014). B <%0 H A7 (Aichi Target)EIF20204F /i
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EFRIHERE, PPl R4 X R4 LR RO 55 2
SL(Eklund et al, 2016). LR37 BLAK A PP Al BE AL XT &
BRI M VR, SR R R VR LA K

X 98 2% AR 2R BAKSE B VP4 (Rodrigues et al,
2004). AHF 5T IE IS R R AR R Lo AT, &5
GEAMBREREITE, RIAR LAY X 1) 8L
TE AR MRFH AR R G S b GR35 TR, A TR 47
1) 35

4.1 BARIPXBIFRARIF L
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T EIRETR 5143, 1996). 19825E A ZRARY X BT,
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A B OB SCA v, N B bR N 5 A= e
IR, R XA A EBEAER N7 m’,
MR T A ZARY G028 #0 A QAR X 5 75 G
B4, 1996).

A FEEREZ Y, PIAZERI X 302 45K,
HLAEPREE AR e G N ARARTE 26 5 55 5 T, $HK
13 TARIF R O 2R3 XS JS, ARARTAA
W T 34.27%, ARMBL I T 16.42%, HiHE Ak
FRII82.77% N HEAAMFN BRI T 115K T 255(2015)
Xt 4= [ 4074~ B K % H 2R PR 7 X 2000-2013 4 FRr Ak
(AR AIE FE R I, PRI X P R AR I kA T 4 [ 7
M 2.07% . JoppafPfaff (2010)%F 4z ER 1474 [
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AN K B SRR XA ok 9% AR AR R 2% 45 5 T 1) B
e
4.2 RIP X EYFEALFRARE SR AR IP B

TR XX AN [F A ) OR3P R AE 22 57 BT AT
KB, tH 55 = T E il (Nimba Mountains) PR3 [X
R JEE A A B2 o i A= 6 ik (Nimbaphrynoides  occi-
dentalis) t #f £ & 1 43 47 0 [ 8 3 T FF i 3
(Sandberger-Loua et al, 2016). [FIRAFFT AT, TRk
L B AR X AR T 36% K BE AT M (Xu et al,
2006), U 1LI45%F R RE S AZ 0o A S St AT DR X A
2% 2 4MN(Shen et al, 2008).

N4 224 R T Bl R A RK 2R3N, JEIUCNY)
FRLL LS MG (EN)YIFH, R CITESA LK%
SN E — R E SR A Y. B, IS
2 ILA 3TN, 5 AN A T H R A )1 8 fE
4 I #(Rhinopithecus roxellana roxellana). Bkt i1
ZI4 W Fh(R. roxellana ginlingensis)fil 3 A -T-#ili 4 42
PR X S H R A AL AR (L, 2007). Hrh, ffk
BRI 4 22 i AL A E— W Bt . 223302 4F
(=R DR 5 8 B, PR R ORA XN < 22 A 4
B EMK, 20064E151,282 R (8%, 2013). ABFF
RIL, PRLRY X @302 5, )| &4k ikiE
FAS ARG 0 117.70%.

AP S A 5 B VAl PR (R B 8 %208 2 (Shen
et al, 2008). AHFFEMMERAL . Wik B I
7 K% B B S s A (R BE B A5 T TH, AR T AR e
I 4 22 ey B B R PR R AR IR R . Horh, R
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