5540 B4 23 1) *E &~ 2 Eild Vol.40,No.23
2020 4F 12 A ACTA ECOLOGICA SINICA Dec.,2020

DOI: 10.5846/stxb201912312852

TRATL, ARF5 . JEHE W R A AR AR A S A S ACRIT A AR 252541, 2020,40(23) :8743-8752.
Xu Z R,Zou X P.Evaluation of social-ecological effectiveness of protected areas on the Chang tang plateau. Acta Ecologica Sinica, 2020,40 (23):
8743-8752.

EESRBARPHASESUARIEN

S RN T+
1 ERE GRS SRS T, dba 100101
2 R BB SR SR, dba 100190

E: ARG M A Z RN A S R GRS e A BURAE . AL S ARV A B T o838 A ARIR I IR &R . RIS &R
G GE T T RO S TSR R AR JE I [ 2 A AR ORI X VY AL DG i S B AR T RE X A B AR DR b i 2B A RO AT
PO AN VS AR B8 b, X AR M AL 2 2 TERCREAT VP . 25253 1 1) 2R 282800 : 2000—2015 45 F1 4R
PRy NPP SRR EE B T o3 B ML) NPP R RS A BT e . Ui RSB R A A, B Ak
F SR A5 N2 32 UL P 25 [H] 4 SR 0 BV O3 o2 3t DX N2 TG Bl ma el o, R340 F AR AR AP A TG SR B R SR
SR, Horb FUAROR DR AR S T M LU E I AN A B LU E R R, 11 AR SEAS B — S K 5 AR A T REIX B AR A Tl U R AR
7 E I JC R R A B — PR AR AR TR TR 2) A S R BRACR  1990—2015 4F F AR PRI IX N IV ARl
PE AR R T AR AT RE X H AR E B AR X R & TS IRE N, SRy s J AN H 3 AR E R A
S, N T R A A D RE DX B AR, NI F AR DR DN 2 3 . A, % A AR ORI X R A A B 4 R R
gy 0 AR AR D RE X B I G fift 1 SRR AP 54 DR B 5, 1 85 2 25 T BB DX IV B 3% ST B0 1, BRR B 4P 3l 1 SR BT U 25
S OISR AR BRI B iR A

KRR : H AR b s 2 AR ASOR s Fragstats SOWAZSFEEG ARG DX AR S IRE X ; e 0 i Jit

Evaluation of social-ecological effectiveness of protected areas on the Chang

tang plateau

XU Zengrang"* ,ZOU Xiuping’

1 Institute of Geographic Sciences and Natural Resources Research, Chinese Academy of Sciences, Beijing 100101, China
2 Institutes of Science and Development, Chinese Academy of Sciences, Beijing 100190, China

Abstract: Protected areas ( PAs) play a positive role in stabilizing biodiversity and ecosystem services. The social-
ecological effectiveness evaluation of PAs is helpful in directing efforts to perfect the PA system. There are two kinds of PAs
in the Chang tang plateau in northwestern Tibet: the Chang tang National Nature Reserve ( NNR) and the Chang tang
National Ecological function Area (NEA). In this study, the ecosystem net primary productivity (NPP) and the landscape
ecological index were used to evaluate the ecological effectiveness of PAs, whereas the social economic effectiveness was
evaluated using indicators, such as the population density and agricultural output value per capita. The conclusions were as
follows: 1) regarding ecological effectiveness from 2000 to 2015, the NPP of PAs showed a decreasing trend, but the
decreasing rate of NPP slowed after the establishment of PAs. Landscape fragmentation increased and patch morphology

became complicated. The spatial agglomeration of patches in the human-dominated landscapes, such as grasslands,
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farmlands, and towns, was enhanced except for some remote areas, wherein the disturbance of human activities is still
strong. Among them, the proportion of ecological land in the NNR increased, whereas the proportion of production land
decreased, which showed that natural landscape was restored to a certain extent in the NNR. The proportion of ecological
land decreased and the proportion of production land increased in the NEA; in particular, the proportion of grassland
increased, which showed that ecological pressure increased in the NEA. 2) Social and economic effectiveness assessment
from 1990 to 2015 showed that population density and the total agricultural output value of the NNR was significantly lower
than that of the NEA, whereas the per capita agricultural output value of the NNR was significantly higher than that of the
NEA. The population density and per capita agricultural output value increased after the establishment of the two kinds of
PAs. Population density of the NEA increased significantly, whereas the per capita agricultural output value of the NNR
increased significantly. In the future, we should strengthen the management and control of human activities in the NNR,
make greater efforts to reduction conflicts between nature conservation and community development in the NEA, clarify the
pertinence of financial payments to the NEA, and explore new ways to harmonizing the sustainable use and effective protect

natural resources rationally in PAs.

Key Words: protected areas (PAs) ; social-ecological effectiveness; Fragstats landscape ecology indexes; nature reserve;

ecological functional areas; Chang tang plateau
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Table 1 The main protected areas in Chang tang plateau
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Fig.1 NPP sampling in protected areas of Chang tang plateau
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Fig.2 NPP time series in protected areas of Chang tang plateau during 2004—2015
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Table 2 NPP in protected areas in sample scale during 2000—2015

[ESaE: k= VA PP b T
o REASK NPP ¥t AR NPP NPPAEMgRERKR NPP A K5
SRS
Protected Sample NPP standard Annual growth rate of  Annual growth rate of
rotected areas
number mean deviation NPP before protected NPP after protected
areas established areas established
FE % AR RS IX BV
112 61.2 35.3 2000 : i 2000—2015 4. -1.
National Nature Reserve (NNR) R R F:m1.9%
BINFEIX
ER =LA 112 72.1 45.1 2000—2007 4F . -4.0% 2008—2015 4F; -0.4%

National Ecological functional Area (NEA)

* P22 50 B EMKTF «=0.05
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Fig.3 Ecological landscape in class scale of Chang tang plateau in 2015 based on the ESA CCI_LC

1992—2015 4FIEIHAE BT RE X AE B S AR A AR S DI RE X0 32 S 50U o B b RTRR b | 39420 FH b LU B4
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KBS, FOWZE A B PAFRAC WARAERS AN, SoW R EE A ENN H 1439m T FE 2] 1393m, Horr R |
A WHHAF NS FE T 0 oA 2SR 0 ENN T BRI &) R 7 NS TR B i AR RIS 0, woOUL 3% i 1k
COHENSION B T [ {H P RS B AB B 000 8 PR3 &, (SR 20 i e b XN 23 Bl o0t 11 AR OIS e 45870
PLHSRIRE N AEARDIRE X A A5 b FeE I R 2F 7= s s G, JC R R Y LSRR iR 2, R
POEEHER  REHD A AR AR R ROW AR R MRG0
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321 ARSI AL A
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B AR PHE ARG X B ERTAESHEX (a= 0.01) (F£4) ., ARG AR E 4 2A5Th

REX Y 1.7 £ AR > E S AU AR S TIRE XY 374, BARGAP IX AL TAUIEHE , ARSI A A#d

FEES AT ROR IR s ARSI RE XA, TR e , R AL ge X, N AR B %, B A3l (BB, (H AR B
R,
F3 19922015 EREFFEBARPHBSRFEETK
Table 3 Change of landscape characteristics of protected areas of Chang tang in 1992, 2015, respectively
1992 4F
EIR HAR Y X NNR E R4 B IIREX NEA
2 SR BRSO SR R ER R ERT R ek
Landscape Index AT HZ B H2 AR ﬁiﬁéﬁ(w , Eﬁ:l% il Rz l@mﬂz AR ﬁ\éﬁéﬁ(‘ ‘ &‘@Iﬂ:
CA/hm PA/hm ENN/m  PAFRAC COHESION  CA/hm PA/hm ENN/m  PAFRAC  COHESION
FW Landscape 30589614 589 1256 1.472 99.9 18535797 594 1439 1.451 99.9
W2 Snow_ice 431784 1911 2602 1.31 97.1 172197 244 1408 1.384 9.2
i Bare_areas 8532567 413 902 1.506 99.4 2366127 184 1018 1.481 9.5
FRERAEBY Sparse_vegetation 954477 71 1242 1.488 80.4 292950 55 1564 1.449 71.7
T M Shrub 241632 86 2110 1.494 84.4 304659 93 1758 1.495 87.2
T 5 M\ Shrub_Herbaceous 52353 40 3444 1.477 64.3 58536 73 3554 1.412 79.1
Hih Grassland 19461708 2023 796 1.464 100 14370903 6056 746 1.457 100
A Tree_cover 117 29 20671 N/A 53.8 18 18 N/A N/A 29.3
K3 Water_bodies 784098 531 3345 1.245 94.3 676413 995 3492 1.229 9.3
4 H Cropland Herbaceous 130815 5 2263 1.488 75.7 293913 56 1754 1.444 74
4 Urban 63 11 116059 N/A 8.7 81 16 126207 N/A 28.8
2015 4F
50 Landscape 30592062 546 1203 1.499 99.8 18535113 575 1393 1.487 99.9
VKN Snow_ice 434322 2001 3466 1.327 97.2 171297 233 1276 1.395 922
HH Bare_areas 8881434 431 894 1.526 99.4 2251242 175 1008 1.517 96.3
Bt 3% Sparse_vegetation 1117359 73 1139 1.527 83.7 286749 50 1455 1.516 72.8
M Shrub 243234 82 1982 1.506 84.3 312714 92 1748 1.516 87.9
TEF )\ Shrub_Herbaceous 52740 38 3195 1.486 63.6 58698 69 3288 1.437 77.9
Bl Grassland 18842589 1653 788 1.506 99.9 14499054 5356 733 1.484 100
I Tree_cover 126 32 20632 N/A 51.5 18 18 N/A N/A 29.3
K3 Water_bodies 887553 632 3534 1.232 95 702711 1108 3819 1.202 96.3
4¢H Cropland Herbaceous 132651 49 2182 1.515 75.1 252441 47 1666 1.52 7.3
R Urban 54 9 98949 N/A 0 189 24 86130 N/A 449
F4 1990—2015 £ARE B ARPHAHRL=E T 63
Table 4 T test of agriculture output value per capita in protected areas in counties scale during 1990—2015
o (1) e o 3
Ty FAM st ey Lo R KA flaertit

Agricultural output

Representative

PAs Sample number . of agricultural Rural population .
value per capita counties
output vale
NNR 64 11404.4 7977.4 17025 XU O H 4
NEA 78 6683.7 4339.9 39074 PEk eI

NNR AL E K [ AR X NEA R E R AT

AEX; = = WEMIKF «=0.01

FAR R MU 37 S A = (B B3R, AR PRSP XS e A3 40lk ™ EL R 5000. 1 JC I 2 3 i %)

17055.2 JC, AE B INREX A = (8 4941.8 JC B Z M%) 10602.8 JE(a=0.05) ,
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PIXAESIREX BN = EBAT & 2R (R S) s IRy MUt S i N0l 7= (B 83 B, HG= B 24
PRIPIX S (B3 I 52 (1] 4)

£5 BARPHEIRIEABRILE Duncan %

Table 5 Duncan test of agriculture output value per capita before and after protected areas established

- PRl =l (ST N) ¢ A AR EZE
SHALCHE ) FEA AL AL L) ekl
- . Agricultural output Standard deviation
Group( Year) Sample number . .

value per capita of agricultural output value
NNRO( 1990—2000) 30 5000.1a 3357.5
NNR1(2001—2015) 34 17055.2¢ 6434.3
NEAO(1990—2007) 54 4941.8a 2627.1
NEA1(2008—2015) 24 10602.8b 4899.1

# AN NE PR R R ), 2 K «=0.05

322 AR HLAY AN DB

1988—2015 4F F R4 XA 1 B B IME ) 0.133 A/km?, AR S IHAEIX M 0.389 A/km?, A= B IAEIX 3%
T AR X (a= 0.01) (£ 6), ARG HES G, NOEEA ARRERN, BREY X & A AN
RN 0.122 A/km?® ST 5 AN BN 0.142 A/km?, IR B2 AR X @it A 0% 0.254
A/km?  HE G R 0.694 A/ km’ 900 B (0 =0.05) (£ 7,& 4) .

F6 1988—2015 EFEARPMBERZREAOZE THIE
Table 6 T test of population density in protected areas during 1990—2015

SEN 7S kil HEAKL ANA#E/(N/km?) *F FrifE 2
PAs Sample number Population density Standard deviation of population density
NNR 59 0.133 0.039
NEA 78 0.389 0.332

NNR AR E K AR X NEA AR ERABRENX ; + « BEPEKF «=0.01

*x17 BHARFRIPHEZEIBIE A OZEE Duncan {38

Table 7 Duncan test of population density before and after protected areas established

M (AR PR AR/ (N/km?) * PNEE.Ji-2 73

Group( Year) Sample number Population density Standard deviation of population density
NNRO( 1988—2000) 26 0.122a 0.037
NNR1(2001—2015) 33 0.142a 0.039
NEAO(1988—2007) 54 0.254b 0.053
NEA1(2008—2015) 24 0.69%4c¢ 0.472

# AR/ NG FRFER R, B E K «=0.05

4 Tig

AL o IR LAY ) S FE A S SS IX 3 30 AR LA H AR MR X A A DI RE X R 2R A RGP MR R B A
A, RO RS A S EE TR AR NRIE S AR E AR Y A
SRR b A A SRR AL B AN PR,

1) BARGR LA A S RCR M A St . ARWEST B 2000 4F LUK IE 35 55 I B AR O 47 b s LR e i 44
S, NPP RS FETE AR XA S M L RN, B AR AE SRR —E IR R ARSI Ee X A H
FEEE R A7 P L EE BN, N ZEIE Bl BN K 5 [RIRS R A ROk 5 A28 3= 5 FH ML A AR SR M, 3K —
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