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Farmers'’ perception of ecosystem services in the key ecological functional areas:.

a case of the Gannan Plateau
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1 College of Geography and Environmental Science ,Northwest Normal University , Lanzhou 730070, China
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Abstract: As the main economic activity subjects in the key ecological function area, the farmers’ perception of ecosystem
services directly affects their environmental behavior, and is related to the performance of the main functions and the
implementation effectiveness of the protection plans. Taking the Gannan Plateau, located in the eastern edge of the Tibetan
Plateau, as a case study area and based on the household survey data, this paper analyzed the farmers’ perception of the
ecosystem services of grassland, forest, wetland, and farmland. We also analyzed the factors affecting the farmers’
perception of ecosystem services by the orderly multiple linear regression model. The results showed that; (1) the
diversified perception of farmers on forest, grassland, farmland, and wetland ecosystem services in Gannan Plateau was
weakened in turn, among which the diversified perception of farmers in planting-pasturing area was stronger than that in the
planting and pastoral areas. (2) The farmers’ perception of the importance, manageability, vulnerability, and damage of
forest, grassland, farmland, and wetland ecosystem services decreased successively, and the attribute perception of farmers

in different regions was different. (3) The individual and family characteristics were important factors affecting the farmers’
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diversified perception of ecosystem services. The individual and family characteristics, environmental policies are important

factors affecting the farmers’ perception of ecosystem service attributes.

Key Words:; ecosystem services; perception; farmers; key ecological functional area; Gannan Plateau
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Fig.1 The survey map of study area

1.2 HdERiR

2017 4F 8 H , SR X H re e SR A T SR A, AR A DGR T TR BRI PR S a2 BF iy vkl . Bl JS
RYETR A L R e M, 9 A IER A, WA o FE PR IR A M U5IR G S 5 UK B PEAS (Participatory
Rural Appraisal) 77 iR BCECHE | JEIEHE S b AE e R 22 A 08 5 B0, AP A b 7R A X BT LT e s
T & BEATRE R A B I 40 4 8h, SRR AR 707 1, B ROREAR 689 1), A BRI 97.45% , Horp UK 217
By AL IX 206 117, 4R 1X 266 5y, P AT . DA IEAKEAE B AG M AR A Z BB KT K
FIREAE ; QA PO FE ML FRAR B HE AR AR R R GRS Z R R BN ; A P X RE b AR B R AR R
Bill g5 s RS B | 5 T A T YRR

AP, BYEL T Lotk B Eu B0 R 62.83% 37.17% . MWAFIRSRE  HIX A 4 X 1 3 4F 5
FoK, A X B &4 5 R, 208 A 55 AR IS4 7E 10 4R 224, Horp X I S5 R i IRl B f . AR 400X
W X 278 32 20 PR E AR, SCH D 2050 & 21.84% 20% , 4R IX 3215 5 12 BB PR R, CH A
ML & 7.29% , ZViE R ENDHESEY A 5.1 /P IR 240X 2K AR AR IO, 1AL, 235
FH RN AR R, Bk E A AR R AR X R 2 X R IR (R 1)
1.3 Rk
1.3.1 EEBRGNRS Z AR

WA THEAE S RGN BIR R B Costanza 2 (LS RGNS 02, IF 454 1o FE L X A A 56
5RO H R R IR AE S R GRS o MLy AT SOk SRS R 2R IR T R R AR

http ; //www.ecologica.cn



9 i FREBE 55 TR ARSI RE AR X AR S R GRS 8 B —— LA H R e SR 41 2841

S A S T S R 22 P AS RGOS (F22) . R RE LR W P S R S
AR RN, e P A M S 5 S SO OS5 0, 2 BB O 1 SO A
Sk PRI, 2 LRS00 2 Rl AT

D=4 (1)
A § K2 R 2 PR « ok A RSO, DY i Ktk 26 R 5 & R AL
.

xR1 FHEBE

Table 1 Characteristics of interviewees

AMAFFAIE FHEFHIE
Individual features Family features
o FE % % ZHAKF/ %
o i g4 -
Types of farmer G gL A
g g PER0 0 SOBR NSRRI e e
UF 39% 49%  LL UF L

%
BbCAes 53.04 4696  35.65 9.57 26.09 28.7 15.2 58.26 16.52  25.22 5.6 7979.4
Pastoral areas farmers
S S X
431%4:4&1 ;&Fl 60.68  39.32  44.18 14.56  26.70 14.56 12.9 50.48 16.50  33.02 4.9 8267.1
Planting-pasturing area farmers

-
i {&Fl 79.17  20.83  31.25 3333 2292 12.50 9.2 41.67  29.17  29.16 5.0 8592.4
Planting area farmers
S 62.83  37.17  38.85 17.51  25.66 17.99 13.2 50.60 19.42  29.78 5.1 8279.4

All farmers
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Table 2 Classification of ecosystem services

HH Type EA$EFR Specific indicators K Type ELAYE bR Specific indicators
B IR SS UL AR LGREE Hrib R
Provisioning services IR BRI Regulating services S AGEE T
FRHEARE R O BRK +
PR B I K
AR A il i LK A
Cultural services RN E B AL 72
RS TEHEFRIIHRIA R g
Supporting services PR B ol E572 1
YR 2Rt B ok
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Table 3 Perception of ecosystem services attributes
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Attribute perception Measure problem Assignment
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1% [P e/ = 05 /b =0.25— = 0.5 A = 0.75
Perception of damage FH m JEB RS MRIA A 27 =1
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Table 4 Farmers’ perception index of ecosystem services diversification
e FH ARG BHES RS B RGE RHEERRS
AL F|
AP Grassland ecosystem Forest ecosystem Wetlands ecosystem Field ecosystem
Types of farmer
E L/ % HfH /% HyfE /% HyfE WHE/ %
% 7 P
B . 2.747 91.71 4.212 49.57 1.986 83.41 1.995 76.96
Pastoral areas farmer
S e S
4:;&4:&,:12F 2.893 98.54 5.592 98.06 2.442 92.23 2.558 99.03
Planting-pasturing area farmer
%
&l Z‘Zf‘ . 2.650 93.61 5.237 97.37 2.263 87.59 2.402 95.86
Planting area farmer
sz 2.753 94.63 5.533 98.69 2.232 85.63 2.318 92.86

All farmers
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Fig.2 Boxplot of diversification perception index of farmers towards ecosystem services
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Fig.3 The proportion of farmers’ diversified perceptions of different ecosystem services

—n— AR —e— PWIARSS mm 4 Sy = AT IRSS
RS v SUHIRSS = MRS = S AbRsy
5 X 100
g 0.8 S =
§§ 0.7 —_ / ﬂg 80+
e - = Q.
L AN Y -
E % 0.5 / - / ° / W g 40
BE gl s Ao AL B
5] &8,
& 20.4 N A /& /\v £ o0l
£ 0.3 M . Y 5 0
: . - ! ! ! . : - : : >
i 4 4 (4 4 4|4 4 44 44 LI 1 CIN i
KKK K KKK KX KKK X SIS o
XX XX X XXX XX XX X XK X X ]
EREXKIZFEXKEEXIREK KRR B K ®
R R A - < < < <
B - S - 3 b b g
i FRAR Vi ARH i FRAR i AR H
2R R B F T Types of ecosystem

4 RAMESRGERSEZEHBM

Fig.4 The index of farmers’ perception of ecosystem services importance
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Fig.5 The index of farmers’ perception of ecosystem services manageability
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Fig.6 The index of farmers’ perception of ecosystem services vulnerability
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Fig.7 The index of farmers’ perception of ecosystem services damage

AR RS R GRS IR R R

mm RS
B RS

PR XA

ke
*

RS
==y g id)S:4

PR X R S

=

PR AR

=
=

RIS RGURSS (AU AR AL S22 T BORBENREZG RIS BRI, AR XK A 4%
b 5 B IR BT AT A 22 57, R P R P AE S RGNS BN ERE " Z U8 AMARRHE R IERHAE Y E T

RO RGN OCTERLEE T S BOH AR S R G 55 (B 28 5 G e B A 4 20 b AR ORI A2

P BORIE F AL 2 AR A S R G S5 BN TG AR SCEE UM AR RRAE | RIERFAE | AR IR 5 ¢

K

e

PR PR ORI 11 AR A A2 i IR A DR AE i (AR 2 =1, B =0 B AKIX 2=

1,#5=0) , KRR

Table 5 The main influencing factor index and valuation

Wi A 7 A 25 R GE R S5 SRR BN R (R 5)

x5 FTEXMERERERE

S R 2% Ei MR H1H bRt
Influencing factor Indicator Assignment Mean Std
AMARHAE P ZtE=1;5M=2 1.382 0.486
Individual features A FHAE=1; R F4E=2,P4E=3, P E4E=4 2.470 1.099
SRR INERUTE =18 =2 @ &L =3 1.872 0.834
L wiE dife =1, =2, "3 =3 1.808 0.874
FARM B =1 — =2 K mE =3 1.877 0.803
FBEFFE FRE R AN = 15 h SR = 2 KIRT =3 1.790 0.699
Family features A A fRUA =158 =2 Jl A =3 1.997 0.815
R F Bagb=1;—M=2; 5% =3 1.681 0.938
RIS TTORA BHab T, HRUh= 1 — =2, LR =3 1,887 0.800
resource endowment BRI R MAE/N=1;— & =2;mf k=3 1.514 0.855
SREH BB BB RSt =150 =2;3%F=3 1.592 0.494

Environmental policy
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M) Z R GR | TTAR I RS AN, BB 4 o SCIURRBE R AR 0, WA T 8 22 AL RO, 5 7537
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Table 6 Regression analysis results of influencing factors on perceived diversification of ecosystem services

o— R 1 TR 2 T 3 R 4
Tnfluencing factor Jetrit Frif (2o Pl FEpRME Frif Jebriit Fodtt
T 7% EY 4 UE 3 EY 14 UEY 13 M T 7% EY 14
WA 2.857*** 6.030 *** 2.000 *** 2.299 ***
AMAEFFHE P31 -0.221" -0.071  -0.132 -0.027  -0.168 -0.050 0.008 0.003
Individual features AR -0.026*** -0.235  -0.011 -0.061  -0.018*** -0.150  -0.011 -0.113
SRR -1.082%** 0.241 0.201 *** 0120  0.323"** 0289 0.104*** 0.110
AR -0.367* 0.082  -0.0.13 -0.014  0.040 0.063  0.027 0.051
SAemtk -0.637 *** 0.216 0.010 0.056 0.014* 0.116 0.006 -0.001
FEEFFHE KEERE 0.278 -0.019  -0.025 -0.017  -0.069 -0.068  -0.051 -0.060
Family features N -0.038 0.033 0.060 0.028 0.136 0.001 0.041 -0.002
id T 0.080 0.048  0.000 -0.025 0585 -0.001 0.002 0.006
FUR PR 5 B R Bt AR -0.089 0.014  0.016 0.045 0.142* 0.029 0.004 0.018
Natural environment and ~ HEIZTH R -0.250 * 0.064  -0.001 -0.025  0.007 0.047  -0.001* -0.067
resource endowment JEEHIX -0.094 -0.029 0345 0.066  —0.511"** -0.146  -0.348 *** -0.119
AKX -0.228* -0.073  -0.088 -0.018  -0.187 -0.056  -0.209* -0.075
78N E BZ8 -15.844 %% -0.025  -0.132 -0.027 0.001 -0.047 0.005 0.002
Environmental policy % R? 0.801 0.211 0.414 0.046
F 43T 7.431 7% 6.456 " 8.401 **~ 3.759 ***

w#% P<0.01, *x% P<0.05, * P<0.1
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W A KAEN S HAEA G, B 8 R ARl SCIURR I FREEIHOR 5 A A48 3 B ORI 25 A G, e,
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Table 7 Regression analysis results of influencing factors of ecosystem services attribute
Bifl 5 % 6 HiE 7 A8

Aehrife FrifE Tehrife e bt Frife Aehrife bl
R ES (eS8 ES R ES i R ES i

=i

LIRS

Influencing factor

WA 0.373* 0.295* 0.373" 0.284*
MEFFE el -0.008 -0.019  -0.016 -0.042  -0.011 -0.026  -0.015 -0.032
Individual features AEI -0.004 *** -0.274  -0.004 *** -0.270  -0.004 *** -0.294  -0.004 *** -0.255
SR 0.023 *** 0.163 0.020 *** 0.159 0.018 *** 0.134 0.029 *** 0.186
Wil 0.010*** 0.121 0.009 *** 0.132 0.010 *** 0.136 0.012*** 0.133
SAHHK 0.001 0.064 0.001 0.076 0.001 0.092 0.002 * 0.099
KIEFFE FRIERR 0.001 0.008 0.100 -0.002  -0.005 -0.042  -0.002 -0.014
Family features AHEA -0.038 0.051 0.060 -0.026  0.136 0012 0.178 0.006
P B 0.080 0.005 0.020 0.004  0.585 0.001 0.412 0.011
FIARIA B 5 5 L i AR 0.001 0.040  0.003*** 0.115 0.002 * 0.069 0.031 0.006
Natural environment and FIIHF 0.010* -0.062 0.111°* -0.061 0.013 *** -0.071 0.091 -0.053
resource endowment AR -0.105 *** -0.238  -0.098 *** -0.249  -0.117"** -0.274  -0.127*** -0.258
SEARIX -0.040 *** -0.094  -0.022 -0.058  -0.047*** -0.116  -0.066 *** -0.141
WK WEiHOR 0.028 *** 0.116  0.035**" 0.158 0.030 *** 0.126  0.025* 0.091
Environmental policy J# R? 0.187 0.211 0.181 0.173
F4iHE 14.200 *** 16.327 *** 13.667 *** 12.998 ***

w% P<0.01, #%% P <005, # P<0.l
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