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Abstract: The assessment of protected area management effectiveness is an important approach to achieving conservation

goals. The management effectiveness should be assessed from multiple dimensions, including protected area management,
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ecology, and socioeconomic system, which could optimize the design and management of protected areas to meet their
evolving demands. Based on the framework of the World Biosphere Reserves Decade Assessment, this study established a
framework and index system for assessing the management effectiveness of Gansu Xinglongshan National Nature Reserve that
located in the northeastern margin of the Qinghai-Tibet Plateau. The results showed that the final score for management
effectiveness of Xinglongshan Nature Reserve was 82.68, indicating relatively high effectiveness, but there were still some
issues. Among the five evaluation criteria—management foundation, ecological effectiveness, protection function,
development function, and logistic function—the protection function received the highest scoring average (89.12% ), while
the development function received the lowest scoring average ( 78.72% ). The scores for infrastructure and personnel
allocation of rangers were significantly low, and the scores for development and governance in surrounding communities were
also significantly low. The main issues identified in Xinglongshan included limited budget constraints and poor revenue
generation for ensuring funding, inadequate number of rangers with low income, low level of community governance, as well
as insufficient research capacity and gender equality. In the future management, it is recommended that protected areas like
Xinglongshan Nature Reserve in the northeastern margin of the Qinghai-Tibet Plateau strengthen community governance,
expand funding sources, and actively establish a network of natural reserves. The government should also provide support for
establishing long-term partnerships between protected areas and research institutions in terms of future funding, thereby

effectively enhancing the level of protection and management effectiveness.

Key Words: management effectiveness; protected areas; analytic hierarchy process; biosphere reserve; northeastern

margin of the Qinghai-Tibet Plateau

ZER SR OR3P Hb A T BRI AR AE DR K 179% P b TETRR 9 A 1 98 (R 37 b 1R 1) % SR 26 ) 2
FA5 11 78 2020 4F UG BORVERE , (BAEY ZHREMERFE B iR BES B A, VE it R 7 i
TR TBe, A RO H AL T g ity oA i S AR Aiate B A SR S 3t R A DR TGS AR (47 3t 1) 45 AT
ROEEAT R A AR T HAR P RCR I RT3 5 56t

AR AN ] ] A DX R 15 0 DA K F AR DRt O 1, R AOT 5827 © T KR Z F AR DR AP 3t 45 B4 5k
PEANHESE SEPRARFIVEN Ik, 22 50 0 AR LB Y B AR R I AT B RO TP A RE S 1 5 i i R
R4 X ZE 51 25 (World Commission on Protected Areas, WCPA) #2 1  PEAE N A CLIEE = R HA 38 75l
EEERRAHAY , BE 29 90% R4S FEPEALE U5 2 LA WCPA HEZR A IERED | SR HE 2R o Bl = X4k X VA B % &
T AL A FREEHE T WCPA HEZLHIE T ¢ A AR XA B A R (HT 913—2017) ) , i ALY A 475 8 I A |
IR PR OR R R RO £ TR I 0 R R ) A R R AR S D AR AL AR,
AT TUCN fR{F AR (047 s 2 BRAREPEAE RE AL 14 I FR AT 382 7 A9 4 B ( Enhance our heritage ) | ¥ 7 B ER T 5.
(Marine Tracking Tool ) S PEAGHESRTE 538 1 FH AR Of 4 b 4 £ ] T A SRR A AT R A S i 22 3
F LR PPASHESE AT AR [ SR AR5 b 1y M B B S AR X R A R B . 10 Powlen S0 1A AR
VURF F AR DR A B BRI EAE 2L AP AAT B S W 55 IR BS A RS 5 LA B AR DR A8 BRSSP A T
2% 5 2 B A AR A B HE S WS I IR R G SRR DX DTS AE SR 53 o A AT RO R A 5 A W 43 5 AR
22 AU T TR I 2 AR AR DX T AN AL B AL R R A R AT R R B A A

PEAGFE AR AT LAY E A I8 PRI 2, QR4 DXAS BR324 A0 P8 S 2 i e 2 ( Rapid Assessment and
prioritization of protected area management, RAPPAM)""' FI 4% 345 &% 1k #R i T H ( Management Effectiveness
Tracking Tool, METT) /%, RAPPAM (3555 F (5 HI1U) £1 28 IR0 M0y BB FVEF RS 1, UHCHR MOl T 5
FFEWITy, b BRI HAE . METT 3536 T 42 4 A B PV TR B A0 A5 8., T AS 2 DR 4P AR T B
AR KA b 32 BRIP4 & A9 AT, A RAPPAM \METT %5 s bR 1A 2R A0 5 2 7T L5 A Bk g
VTR B VA S5 SR AT AL, (R0 P A B AR 552 95 0 A oF ik e bR S i 3 RO s, o mT X 1 4K

http ; //www.ecologica.cn



10260 xR 44 %

PRAP AL DS B DR AP My PR 3R 25 L 00 P 2 1 s LR R AR el e M i L A 1R R iR &1 94, Chen
A LIS v R DR DX ST B R BREE DR E AR SRR B L R A (2 DR, 7E METT R ARAK R 1
0T SE PR, LAl 45 5 5 B S S R TG (0 Fe) R, MR 45 R4 7E RAPPAM JERll b 3Rk X 2
548 RO S it 7 TSRS R B T T AR R A AR DR BT A

BEA SRR AP b 1 2 , ) 2 ARG L A IR 1 o FL SR B AL A SR ORAP b e ) 1y 7.
PR ORI 2R Sh s E AR IR AT B R S5 TAL S G B O T, DRI AR DR b A A A
TR N AT i — DB D R R JRIF K, “ NS4 E” (Man and the Biosphere Programme, MAB) ¥
BT ARG SAE X AT RS R AP A TR A FAR ORI IR AR Rt R S
TS A Wy Rl D 4 DR W 288 18 03 AR AT — UPAl  IPAG NS A PR TG 1 LA SRR AR S R SRk
55 DRI R IR BRAE DT A Rl R SRR B R R DX ARG T T A SRR A PR R PAS HE SR A T
FERR A v E B RGE AR MO

T o SRR A T A A B A R v [ Y i S 1L DR R L XA A R AR ) AP R
DX A A D AR R ) A R A Ay 2 B B8 AR AR AR B R AE 5 A PR BE ) R T MR
KT H ARG o 28 Ak 25 R e A DX B 201V FH ] A 465 22 ORI 25 A DG 38 W0 AR B I 9 2020 H R 2%
W L FE R AR X (LR TR RR - PRAP DX ) 2 T B SRR L 4, Ak T L R bk AR 25 R e A0 5 A e J AR
BRGNS, AN 55 PER R, AR X &0 TUCN 406544 i fE (EN) 589 W K 1 A~ I 5 ) B B¢
(Moschus chrysogaster) , HJ2 85 5341 9% B e KW IX Sz — | 78 4 [ B3 9 U 305 3t 10 380 A i A 35 31 2% 4 Jg i i
LRI BT E AR AR ST T AR W R O A X AR TPAG T 45 £ 2 P BT ST A 2
HEZE R 000 2 4 BEE A PR AP 0 5 DX S DA 22 ek 2 i e A o B DY R BT A AE 2R, O LAY B Ll A4 X
A R B R ) TR 28 0 SRR IR, ol A BN B3 RR £ AR 5T RE RS K BRI A | S RE SE B 22 6, < o S B
(Epilapdpiiiel Gl p i

1 HRAE

1.1 BT XA

TR 248 L R SRR DX AR 0 G2 0 B A sl ) 5 B N A AR R A S R G, 6 T HOR A 22 M T A
T EL PRI (& 1), HIABFRTE AR 103°50'—104°10" ;b 4F 35°38'—35°58" Z i), Fy 4R 11155 Th I L1y 9 21
SEAT IR ALAL, JEARE LB AT K, AR PE K 37km, FFILFE 17km, BT LN 29583.6hm? , J& T H K AL H AR 41X,
TEEEMES R ZESF SR L B A R OR A RRE AR R AR B 3—70°C, AR R OK i 450—
622mm, = HFE 7—9 H . KNERRGRIFT 4, q w2 A A & E ARk N AR SRR
ZEHKR R R THE AR R
1.2 PPAKHEALA 5 prit L

AR5 3 T A ) B A XA P9 25 R 4Bk AR R b PR B ST SR B35 NS A i )
fHE (2015—2025) KA 547 8K (2016—2025 ) 00 Fpstsh A W BB A7 7 XA 8500 B A R RV O H AR HR g
Tk B A T IR AR S R GRIE AL S R P RHIE I £ 05 R3O E S 5 B EOR B E A PEAGAE SR Y
FEANZ LA FRIL AL AR AE R ERGEE R AR TR ERERAE LR A, BRI 5 AN PEASEE AL 30 N IEAY
FERR (LR 1) o ARHFFTHR A PEAL HE S R LS HH A A B A By BRI B H B, TR AR AL 5405 i R e, A
WA KA FHIZAE SR F AR T Do B o A | T 5 1EA

HEZREE —FB 3 X6 F AR AR 1 ) SE A Dl R TR A | A5G HLAAR 1) A5 BRI AL B H AR JEREI A S5 TRk
XA GE GO AE 5 AR AR AT T IEAS B ARG AR M AR LR B AR SERR B DA K F AR AR
J7 b S T G P 5 55— S AR B HRRE , U SR PRI b OR3P A ) AR R DA R AT R kR LB
SEATREE SR VU R R R ERAE , A [ SRR b A At 25 5 40 5 J2 1T o T R M) R 7 58 5 50 A iR

http ; //www.ecologica.cn



22 4 RAEAZ A5 T NS Y R G B A R 4R L AR DO A R A 10261

M L PRI X

[ ] —mehix
] #akrK

FfE/m

- 3683

l 0 5km
fi%: 2017 |

B1 HFEXEUEREBARPEMBAE

Fig.1 The location of the Gansu Xinglongshan National Nature Reserve in Gansu Province
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Table 1 Evaluation framework and index system of management effectiveness assessment of protected areas
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Fig.2 The scores of each factor in the Assessment of the

management effectiveness of Xinglongshan National Reserve

http ; //www.ecologica.cn



22 4 RAEAZ A5 T NS Y R G B A R 4R L AR DO A R A

10265

AR E
PR
PILRES]

HHYMBE
Drae X%l
FEf Bt
UL
piEAd

PRIPXT G AU
AT

PRIFIS S A B
EXYEZ:2:3

W5 N T34 D
HH R4

EEHHE

QES T
HHERE

2 Rl

b7 4454 Mean score of index

RHIRES]
KRR
B A fE
AR
JifeEoll.
X ARV R Al 55
X A
REATIF
Rz
gy uvinat
X2

ZILIREL

&3

Fig.3 Mean score of index of the management effectiveness of Xinglongshan National Reserve
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M2 (83.3% ) T A AR IX MR #F T 23R8 {0 60 % L) 2 i EH 24— (53.8%) itk hICH] B AR
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FE A A A X it i b A 67 T S 0 A A X BT 22 (50.0% , P=0.016) , T¥URACK T (75.0%) (215 & W
AR XA T 2005 K J , gl Az 7= 2 32 18 U i — 21 (60.0% ) TA Ry 6 28 5 K AR i VE R B B (P =
0.004) ;b A= 7k T It R A4 O 4 AR T VR FHAS B (70.09% , P=0.000) . 4FURAFE 1—3 J1 T
(52.0%) ,3—5 J170(66.7% ) Fl 5—7 J1TC(85.7% ) B Z Vi W ORI IXTE— @ R Bl 7L T 4RIk
ATE 1 T ICLA R IR Z AR KA 4t X A3 (55.6% ,P=0.047)

K2 FRZFHENEEGAMERESEREFERE

Table 2 Scores and difference test of management effectiveness index of different respondents

‘ ) f%i‘FIZT?EJ\E% PR X ZUiEAT
T2 febr) Vi AT 5313535/ % PSS SFR %
Criteria layer Index layer Scores by protected o3I/ % Scores by P
area managers Scores by rangers communities
B HLHLRL B E 93.33
Management foundation FERAUR 96.92
Yrtig X X 90.40
T AR 98.46
Pk he 93.85
Al it 96.92 74.67 0.000 **
A G E 88.08 69.33 0.012*
e 4 R 79.23 69.66 0.147
HE AR A S 82.40 83.00 0.852
Ecological effectiveness N R TG 72.31 69.00 0.558
PRI AR 92.20 93.55 0.664
PRI G E 81.60
G EZ 23 77.60
{RA IR RE HHHRET 89.23
Protection function ES<%.3 5 90.40
BHF6E 83.75
A W 84.62 86.67 0.692
H k4 95.38 92.58 0.595
=iz 93.85 90.00 0.468
KR RE XA 75.38 65.00 64.75 0.099
Development function BT R R 98.40 91.79 86.00 0.025*
|4 82.80 86.07 70.17 0.030*
AL 5 91.30 83.46 70.53 0.003 **
X S 4R 1t B iR 55 86.29 77.14 71.05 0.132
BON AR 89.57 84.07 79.31 0.369
IHHRBE HXZ5 77.60 81.43 70.34 0.159
Logistic function ZItih i 76.52 62.86 59.26 0.034*
HFRAHF 95.20 91.11 91.00 0.605
S5t 52 96.92 84.29 81.14 0.004 **
LA 91.30 84.81 70.85 0.000 **

AARF LR AAZ T HEZER G SR X+ P<0.05, #* P<0.01

3 it

3.1 DGBEINEZR G H RO X A O B T s A )

FI AR DR b A8 TR AU DTG AR BT 18 1 2R DX 0156 D0 L B DR AP i A8 PR s B 5 T A PPAR HE R
PRI A 715 PEASEE R AT B T8 s Ao e B R, 8 58 8 T 04 AR ) 2R PR A0 SE Y X I A B
KSR AT TR A RS S SRR E W R AR B R IR DX F AR B
HEgrrm AR R RS TR AR S R G EAT  (AHLRG TR 2 9% 52 BR T2 57 A K F- , DR o 24 T 4 1Y
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VAR HESR 5 8 bp (A M5 A2 W) 2 RV R ORI BRI | S84 78 AT SR DAl e e SC B ) AL

£33 ZHEERRE

Table 3 Characteristics of respondents

At R Atk T4 . Percentage/ %
Variable name Variable definition FHRB Rangers # X Communities
Y Age 18 B LU 0 0
18—44 % 38.5 33.9
45—59 % 53.8 42.9
60 % L) I 7.7 23.2
T Gender 3B 89.3 53.6
& 10.7 46.4
SRR Education wIth XL 39.3 66.1
i 21.4 21.4
K% 17.9 7.1
ABE 21.4 5.4
Wi+ K L & 0 0
A0 A Annual income 1 HEUF 0 19.2
1—3 J7 ot 40.0 48.1
3—5Ji G 32.0 17.3
5—8 JiJt 28.0 13.5
8—I12 77t 0 1.9
12 izl b 0 0
LTI A=A 39.3 17.9
Main source of income TR F 50.0 35.7
MEZEWA R E 7.1 39.3
HoA 3.6 7.1

ARG I T N5 A4 P B A A SR OB b B AT RO AL HE SR e 1 T A 0 PR B IX AT 45 B
Pr, AHECT WCPA S ITANHELL 5 RAPPAM METT S48 PRI Z  smId 1 3 SR CR9P M0 & S LA BT BE 5 A3 T
A= PP DR AP DX AR TEAS R FH I 1 S22 U A 8 PR PA T 2, B 4L T A AL 1 4 G 48 A, B A6 B8 2 S |l R
SRARAF Hb (9 A5 KT 7] B A 45 B 55 A 2 RO B A I T 58 38 R AR A, S o ok 5 At 1 AR DR 47
AT LRI T R (ARl , 305 T A HEZR A58 I . BEAh , AR 98 DA 221 TR 25 FH 6 35 40 8 4 7 B Ak vk
PR (A1, B i T A 2 b, [ SRR I IRl BRI 3K, DI 8 T B8 Sy S FH RIAT R AR AP it 2 57 I R 11 |
%A BE Y A SRR A A X

EHARES AR s 0 BRBAE B R AT R ELBRST A AR PR X R S
DEFRAAT B AMR FASI ST 1 F ARG DX 20 ARG I A 25 5, 7 Il S 45 BAILAA ) 24 L L AR X AT R A
P ERILRY . [RIEH B0 Wi f sh e B CR 4 0 Aok A2 B Ok B 2 195G 1 BURFR A T R &I A T 0 s Fnii
KSR ST AR B DRI B A B4 28 R A s DX £ B R ARG i Y SRR LR X Y
A AT 155338 81.35% , UEHRH X (45 B D) 47 T XS i A 28 R 40 5 B4R sh i B b, 20
et 90 AT F T B A% ik , 75 7 s S AE T B A7 RO A ARG 2URIIaD . 48 T R B IR A
T R AP FREE 4R L O AP DGl it = A PRAA R B PO A U \ N AR & 55 1 Ok 4 AR AR 1, B0
DX ok P — 24 T B3 B G S, LRt AR B BT VR AR N, h B AP B 2 T 2 i X R AR
ARG UE T IR 5 /N 0t AR PRI (8 R Ak T 2 AR O, IR TR R

BE A I AR R T R | O3 TR R R A A A 2 IR AR AR O A i g R A B ) AR 2 PR A
F AR B AR AP SR ) AR ST 1Al 45 R 5 A BRIEAG 2R, D40 Ll A 7 X AR W 4 B 7 T A7 AE 358K )
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0, JLF- T A 52 078 e R gt 0 4 AN TR 2 P DX e A =5 T Im) L, 45350 11 %) TR N B 3 o B ]
WA A A SREE AR U TAE NGS5 TAEY =2 %8 4 0 4R LRI X 32 298 4ok 5k B R sk S i
Tk (215 80%) , B4 TAEIT % 4 JL-F- I B UM TR 30 2 5 O AR Bk i 5 SR AR5 A (2015
20%) ,fHid 2 TUAESZ 3 RE 16 45 2 05 R i Y AN BRI, A Bk B S EUR T X 0] B AP R B R TR A
PR, S 2k i 2 AU I A 51, i 245 4%, ToiAR S R AR IR B A T AR,

H SRR Tk DX G 2 i EL AT S S, RIS S 20 5 7= A T B A B R R, A [ 7 B A A X 7R AR
I H AR RIS AR A M SR R BE T I A2 0BG L B BT i B SRR 4 B 7 VR AR 25 5 9 24
i N HERR AR 2% DR Vil & R i v R R A B B2 A T 2 Hl A R = B = A A B S A 1 A
HROESA PIhA 9E A A BN AR T E 2 80% IR K F AR IX TR I W T & -5 AR A AR Z B Y v g
2 W T S A= AR e A A DX RO S 32 B A R 2 0 Ll PR DT (R AR BLF I 3 B 1 32 i F 0 1Y S
FES, P X TAEAS AR AL IX Z [RGB Ak R IRE A9 3T 40 B B 3 225 57, R RI A B #E X
ZVIE R TR B RE AR RIABE M T /-t BT o 25 5, E R AL DA R4 XA R AT R & 2%k 1L
B A A HRIEGER , 52 T H B . F 2R DR X1 EE 5wl e X 320 B8 SR R AE AR 3 X AN R 1T
ASTEAELRA DX PN 98 OB AR Bl AR A B R R DRI PR A DX PR B A AR 2R i 1Y) A2 U 3 A BR R AP IX R IO 22 IX Sl ik A 7
RIFFE & IR E AL I W 5 1%

H RO 1 BRI RE 1 — B 2 SRR AR ) 2 RE R 1) S T B, ORI 2 W S B A SC F5 b
VE R SRS A B A B o 1% 32 N B e 3R TN 45 S5 R R A T 24, 24 B L A 7 DX R W T B 7 42
55 , AR ERAR AN, 5 DX JR B A T BRAIF 5T () 28 2% RS0 20 I VR T v e A IR A4 9 03 I A BRI, %oF
T [ A BB SRAR i, AP IX TG 57 52 B, 75 2 FUHAD AL A VR B R (A AR AE B VRS AE DR X L 58 B 58 50
HIE , RIS S & EFE MR RIE LAY XS5, TR - X R a8, 55— 7 I, (T Je ik
TE AR AT LR B A B 5 SR 4, A0 XOHME LR IE 5 B B 7 K A 1 56 Rk b AT i S s, T 56
SR R VR AR RS R A 5 A 5

PP B3 AT 1) L 5] 2 A 2 AR 1 SRR e T I P T AT, K82 300~ S5 A A 3P PR B BAELAS (S T 114 A AR
HbR, ] USRI FhIX e R RN A sh 45 B0 AR PR A 45 50 | D408 LR 9 X e A i e DX ) o
SEHAAE—E SRR . B 5 i A 2o AN IS 53 TAE R K TAE , ot fE @ Ly i A an 55 ¢4, Hoak
S E W BRI A 12 5B T AR, S2PR B2 Motk S at gt AT iR 71 55 80, M 2R BN G S 8T Xt &
PERE 7RI PR SR | AN DR DXk 31 e [
32 g HE#W

RN ARG A B ROPE TN & SR I F5 R, AR kR T N SR B S A Y E AR X+
VA NS T H AR A BT RO PPAR A 2R B bn iR 2R, LA DU R (1) 3l 3 48 A e U 0
SRAG LA BHEAT S50 PR BPA T %) 2 R N 36 T I LB | o7 d R AR S 2 T R R SR AR M R R v ) B
P (2) AR EIL Y43 e T8 bR, (T RO 1 22 18] 9 B B B 7 ol %o 5 — [ SR AR 40 Mt A 38 482 W
(3) X BEA B PR BRI DX = bR 25 A G B TEAG 25 AT T HU AT, R T ORTRIAIL A T 10 B SR T
Hi AR A 5 DI A TR, ARG DA H R 24 R 1L R 1 SR AR X R B S T WP AR RE QL FIHE A A R i Bl
PESIE FAPE  BFFT 4G S0 A TR, D4R LR DX AR 545 B K S 4 8 {H 0% 4 R e A7 0 3 Km0, 205 e 3 L
e, P m Eit X2 5 IRAERFIRAE R 380 DT a2l

(1) ASRERY TS B (i 0 2 ik X T RS2 & R T B R 41 S 4 U B TR AN A R4S T J8 A 25 i U
TSR Illy J5 45— R PR GE SRR iR R W 40 JR sk X AT BRI AP b 523 B, B B8 3 b e 7
(]SS 1 SR R 1 5 4 DX 22 ) ) 90388 AR 3R, DG LI 17 P8 e A AR e e A BRI A T I 100 5 O A DX AR
TAEZ B PG, W20 R H AR e AL X 2 505 T 206, Ui & 0 224 S48 BN 36 R bt X
Z 55 It AR Az 25 RIS R B R R R AR AR R | At X PR AR B L RERT I el At O 5k
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JE T R MR 9 DA MRS, 1k Sk DAy 1 98 PR T R 8 A SR AN T il iy — 7 437

(2) BB JPbk B3 0N 53 DR BRE, — 5 T 284" S8 N DA , s B A A T T I A R D 3
FEINTAE . 53— i, RO L AP bR S R 1)~ 5 4 D B A SO 7R I e e A PP Bt S {1
SFREFIIILE o R BRAEBAT 4P AR B ) T 9 Rp il SRAE S 2 O4P bR 5 i (02, JE R A HRIP bR B B A3, (1 SR AR 3
bl 73 i B 2 A B R RN 56 B < B 5 BMACRE 7, 20 Xk SO $A A 5 DX A R AR, 4n 35K [ B
U AAE A B L B NGO S5 R S0 1 S

(3) X 7 e JAL ) SRR b Sk 136, A P RRURG A DXl X 2 45 A 30 e A8 1 420 5 1) 70 DI it O A 2k
R, BN, B 1988 AR, A TA 36 4RI S AL LRI DT S W26 1 B AR SR 1 B SR PR B AL A B 2
56 5 A1, 2R LU AR DX A0 BB M I 46 B A2 B D3 Ak 2~ B OB RIS, il 58 561, B AR D gP st vl
HAR T AT A A A A SR ORI TR T B et RO, Gt DI B AP 15 el i AN e A5 280 45, TSl P
B BA R A RN

(4) T B 2 B SR ORI RO RE D FETE RO WSS , BUR AT 55 A AR PR3t 1 1 8 10T G 58 < WL
R T3, B AR v 1R R I 18] PN O W DN AN 48 Bt SCH , TG 2E 1 4R F 47 i 55 BT B A6 A ST K3
A A ARHEE S e I P ok s g e S0 o A B S DAl 1 LSl B o A A LA R DA
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