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Choice of herders’ livelihood based on the perception of grassland ecosystem
services: Taking Xinjiang Kalajun Tianshan World Natural Heritage Site as an

example

HU Jiran, YAO Juan”
School of Economics and Management, Xinjiang Agricultural University, Urumgi 830052, China

Abstract: The herders’ perception of the importance of grassland ecosystem services has become an essential prerequisite
for promoting ecological conservation in pastoral areas as well as sustainable development of herders’ livelihoods. The
collaborative development of grassland pastoral areas can’t be achieved without herders’ extensive participation and positive
response. Based on 180 herding households’ field research data in Kalajun Grassland, this article adopts gray relational
analysis (GRA) to explore the overall correlation between ecological perceptions and livelihood choices according to the
analysis of herders’ perceptions of grassland ecosystem services and livelihood choices and multivariate logistic models to
explore the specific effects of perceptions of ecosystem services on livelihood choices. The results show that; (1) The level
of perception of ecosystem services is, in order, regulation services (79.83%) > support services (78.21% ) > cultural
services (77.06% ), and the highest level of perception of gas regulation (82.67%) and the lowest level of perception of
research and education (72.11%). (2) The overall correlations between perceptions of ecosystem services and livelihood
choices are all above 0.47, and it is a moderate correlation level. (3) The perception of ecosystem services has a relatively
significant effect on the selection of tourism-livestock part-time livelihoods, with gas regulation and soil conservation

positively influencing tourism-livestock part-time livelihood selection and waste treatment negatively affecting it. The
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herders’ perception of grassland ecosystem services is related to their life choices, reveals their attitude towards grassland
ecological protection, and reflects their acceptance and fulfillment of grassland ecological protection policies. Although
pastoralists’ perception of grassland ecosystem services is generally at an upper-middle level, it is less effective in guiding
livelihood choices, showing the characteristic of " It is easier to understand the reasoning of things, but harder to implement

" adventurous" tourism

them." Most of the herders are mainly " conservative" herding livelihoods, while only a few choose
livelihoods. In the future, a combination of refining herders’ own internal strengths and strengthening external government
policies are needed to give the new generation of herders sufficient strength to meet the challenges of new livelihoods. On the
one hand, it is necessary to practice " internal capabilities" and organize herders to participate in skills training activities so
as to enhance the ability of herders to change jobs. On the other hand, by providing external support, the government plays
a vital role in the transformation of livelihoods of herders, should give full play to the part of the government to protect the

backbone.

Key Words: grassland ecosystem services; sustainable livelihoods; perception of ecosystem services; Kalajun; herders
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Table 1 Variable selection and assignment

AR GyAEHE VR (E
Latent variable Subvariable Assignment
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R R, EEREE =L, BAEE=2; =3 WREE =4, FEE=5
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S S EHAREE =L, BAEE=2; =3 WREE =4, FEE=5
S, FEHARERE =L, BARET=2;— =3 LR T =4, FWEE=5
S5 EHEAREE =L, BAEE=2; =3 WREE=4;FEE=5
S, e ATEE = AR EE=2; =3 L EE =4, kW HEE=5
Ss EEREE =L, BAEE=2; =3 WREE=4;HEE=5
Se FEHEAREE =L, EART=2; =3 LEET =4, ¥ EE=5
S5 EEREE =, BAEE=2; =3 WREFE =4, ¥ EE=5

C C, EHARETE =L, BAEE=2; =3 WEREE =4, HEE=5
Gy AR =1, BARE =2, =3; LR E =4,k =5

R V475 k% Regulation service; R, : SAKVHTT Gas regulation; R, : S A%IHTT Climate regulation; S:Z#ERSS Support service; S, : 4EFFFR A EIR
Maintain nutrient circulation; S, . HHELREF Soil conservation S, AR Erosion control ; S, A Biological control; Sj WG 5 Habitat ; Se:
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Table 2 Basic information of survey samples

TiH ES B e
Item Classification Frequency Rate of recurrence/%
P51 Gender Bk 117 65

Lotk 63 35
4EHE Age <16 % 1 1

16—25 % 19 11

26—35 % 52 29

36—45 % 49 27

46—65 % 47 26

>65 % 12 7
RHBERE REZHT 24 13
Education level /N 102 57

LIES 43 24

g L 6 3

KRG AT 5 3
FHREARRIER 2 46 26
Is there a villager representative in the home e 134 74

R4 STl 9 AT AT e B TSR P A
Table 3 Multicollinearity test of independent variables
Indepef(lli%ariable Ry R, Si 52 5 S 5s S6 57 ¢ €
VIF 1.569 1.485 1.527 1.741 1.468 1.301 1.387 1.424 1.388 1.391 1.190

VIF ; J7 228Kk 2 %X Variance inflation factor
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SARTE T > A > Dy 50 SOk AR > 4G B b > 2 ) Ak B
> T IEORAESSMGER 7 > Rl i) > 4 R R 0 FR > A P
R SFHFAE . BRI Y A= sl Dy s S
AU ARAE A . 4 Fp 2L 25 R G855 A AT 15 31 80%
PL B DAV R 3840 Ok ST IR AL BRAEAE N Y 6 A
BRGNS BN EE L3 75% L4 b INEA XS 78535 i
J& W EMIF R PN A 72.11% , D0 B2 A 541K
AR AR B R BRI S5 B B s, (R T
B RS R GRS (RN 22 R R e R SRR
IR 55 BRI LN 2R B8 e g 1 SR 4 IR 55 A IR E ARG 351K
X SCAR IR 55 AN R B e AT, AEURTJHE e g 1 g s Sk
TR S5 A EE A = (B 2)

2.3.2 AT GEER G

TS 288 it i o e s v DR B 5 i 1 7 A A T

3, Ui B A 2 A BT — 35 1) 25 T8 B i — Fh el 0 A

—o— BRINHE/ %

E1 HRMNESREE—RBEHIADE
Fig.1 Herders’ perception of primary ecosystem services

R. A MRS Regulation service ; S. RS Support service C.xfk

HiZ45 Cultural service
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Fig.2 Herders' perception of secondary ecosystem services
R IR55 Regulation service; R, ;AR Y Gas regulation; R,
Ef5ATT Climate regulation; S:SZH#R55 Support service; S, : ZEHF
7% 4% 1 ¥F Maintain nutrient circulation; S,: 1 3 ff £ Soil
conservation; S, : %] Erosion control; S, : 2= ¥ Biological
control; Ss : S Habitat; Sq:HLH#H Plant pollination; S, : &
WAL Waste disposal; C: XAbHRSS Cultural service; €, : s 30tk
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and education
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Table 4 Choice of herders’ livelihood
At WPsE WE/% || At Ve e/ %
Livelihood options Herders ~ Proportion || Livelihood options Herders Proportion
W Grazing 115 64 i % Ml Tourism and animal husbandry 62 34
2Bk liEll. Operating tourism 3 2 B3t Total 180 100
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2.5.2 BRGNS IR IR AR
WU AR TR R IR B — o B AR O 5K i Ak T
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Table 5 Overall correlation between ecosystem service cognition and livelihood choice

LRSS ik fﬁf*ﬂ% L U ik fﬁﬂf’%
The perception of ecosystem services Total relovance The perception of ecosystem services Total relovance
R, 0.478 i Ss 0.503 LR
R, 0.525 o Se 0.545 th
S, 0.538 G S, 0.522 o
S, 0.522 h C, 0.503 i
S, 0.533 o C, 0.569 h
S, 0.486 o

Bl U BT RS

2.5.3 AEBRGNRGFIAAXTIR I & BOHOl A= T 1 =2

H13% 6 AL, AR 1 DRI O e ik T 7 Ol A= 1175 XA WA A 109 19 2 25 1K S BLIE 1R
I o X R IIEHABSRAEAAS B A PETR 0O 5 DA SR BB g ) 2P el e AR 6 M 0 7 el A 31075, O L
AT 1A RS SR A BRI RSN 1.946 1%, HEBEINTE T, REFAS
AT PRAIEAE B B IS B 2 AR A DL i R A ) Bl R DB B s R T A 7 R R S IR Y
R SR T | AR 2 T 5 RTAR AR LG I ISR A

®6 EFREMRSINNEEITEEHN S T logistic ElJA 547
Table 6 Multiple logistic regression analysis of ecosystem service perception and livelihood mode choice
Ak ZBiRIFL Operating tourism e & 43l Tourism and animal husbandry
Variable B Wald exp(B) B Wald exp(B)
a -24.147" 4.113 -3.402 * 2.956
R, 2.021 1.166 7.547 0.666 " 3.081 1.946
R, -1.120 0.392 0.326 0.219 0.648 1.245
S 0.131 0.006 1.140 -0.008 0.001 0.992
S, -0.400 0.072 0.671 0.554 " 2.885 1.740
S5 1.010 0.441 2.747 -0.210 0.482 0.811
S, 1.088 0.367 2.970 0.267 1.100 1.306
Ss -0.585 0.315 0.557 -0.338 0.954 0.713
Se 1.265 0.544 3.542 -0.030 0.010 0.970
S, 1.261 0.587 3.528 -0.685 ** 6.086 0.504
C, -0.136 0.009 0.873 0.008 0.001 1.008
G, 0.076 0.006 1.079 0.236 0.785 1.266

SHLAUNFE WA, = | o IFRIRTE 0.1,0.05 MK B3 5 o FORAZAAFE bR I EEE ;8 2275 1819 240 Wald 686 e 1 5 — 4L i
RS BRI B RUR T N E s exp(B) T8 RURAL N LL , JE ik F A28 0k AR e S M e B2 B R/ 5

T IRORFFA T B EFEAR 7 7 HOHO A= 307 A2 R AE 10% 14 35 MK P B SR BAE [ 2000, X R W
TEHAZEA AR RGBT, X6 - e ORI ey A P PG B T e P ik 10 7 el AR 15 3, O HL S IR AR 5
IR 1 A7 B R PR iRl 7 B AR 7 U IR 4 0 1.740 4%, B INAE T, e 4k
F L A A A I B A LR, AP A K P BB R 5K 0y o SRR IR 55 BE A A58 RROBR T 7 IR o
b R R Ui/ - M T DR AR AR 1

J Ak BRI A R % ik Ui 2 el A2 1107 SR R I A 5% Y 25 MK B B ) &k, X R W
TEHABZEAFAAZ BTG BU |, X Ak A I K - #80g 4 BB R ek PR 0 7 ol A= 3107 5, OF B Y R
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DRAPRE A ARG, PP A AE R T A AR A e 2 AR S RPN Y 3R, (R, o ~r 4P e A 4
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T30, W S IR AL GEW AL R 9 A A B e — S AR B INR T X e B A 25 AR G 1 R 55 1 S A
S5 AR RE o SR, AR SR R AR TH B R A 5 1 A RN 3R B * R AT 557 (R . R 20 e ReATS
AR PR B B TRCRCE T 3 , SO D B R B I 280 I 2 AR T A T, I =2 IR 5 T 3k 114 Jmg R P et A+
A ARG AR I A T e A S AN A 2k | TSRS AL 38 28 DUROHOR A2 1 A8 GE A AR TH AR R BT
FR3 RS B A ) 249 PR R T B A T A SCBE I R

B4 B A A ST R S A stk e s A A Bk, 0 i i A 4 D A A8 e e A 3 D 5T i
HHHTARA PR, B THR AT 8RS L IR A B T R A SE 3y RS RER B B %5 B TR X
T2 AR PPt . Tl s B AR R AR T B O™ SR R AR X% R BR800 A A7 e, A 5% T 3l
J1o — I AR THIUR X B A S R G S5 BRI, B RRRE S E M R AE AR Tl B rh i AR 2 AR i
AT 42 A5 RGeS O (B AT % S B () I 2 T 4 B2 12 B s oy ) T B Tt ied T e e J A 25 R
JRE T DA A R A T A i e i A 2RI A% BRI 20 IR R e S A 25 AR ST RE TR S 3
fift , VA SR S 5 R SR S ORI BN | S8 70 R RO ) WL RE S 5 B B9 se AR 8 T A vh i R B AR B
A G MR, A G R A7 A8 AT, RSk b I A 25 PR 506 X BE | O A TR 8 i R A 2
I, 55— 7T AN AR T R G AS Ao BB T B A TR A B R, it S 2 LI 5T R
R TBUIX IR SR Z 28, TR BRI B B N ) S s BUR BRSNS & o He—, Zhlire ol ]
WS I iR 2 A B IS5 B REAE S INBE, 4 T 5 K P, SR R Ui 2 B A B AS 0  IR 55 4
I3 ARTHBOP B NI BEA . . A3 SR BURTE AR R THi% R rp 3 300 204 00, N 5800 R 45 UM PR B g
JERAEF o AR A R TR T 42 R BB, AR T IO il T 2 (Sl , O R/ IV BF , 4R T 40 9 <6 il
A s & PR HRR U 2278 AL B, AN S8 ik Ui 22 8 A B , S THB0 MM BT A ST IEARFT IR I 5 1 AL
S AL ) BE AL HLREARTT 1) A S AR THBOP AR 2 BEAS

4 £t

AR AR TR G A R AR A A B TR (R A R B R R X S T R R S A R AR R, SO AR
PR 180 340 S IR ES 0 S At 38 PR €8 JCHR /3 I R 98 A A0 5 AR T B 0 B AR OCI M JTFR I 2
TG Logistic [PIARAIEESY A2 R G55 A0 BE XA R A 1 s BE R e iRl . R ZEE5 I8 I0F .

(1) B R XTEL b A= 25 R Ge RS I BE A T 25 0 ok TEAE S R 45— IR 45 2 A\ v | i B %o o] 45
RS PN HEE 5 =3 (79.83% ) , X SCAR IR S5 N IR FE B 1K ( 77.06% ) 5 R4 45 R 58 IR 55 28 B A RS
NS AR T A TA I i 5 ( 82.67% ) , KR L AR FefIK (72.11%)

() AEBRG MRS I G ATHER I SR OCHR I TE 0.47 DhE Ab F P A5 SCI /KT, 2 B AR DV HIG A
THEFRAAAE—E R,

(3) B R GRS XU & PO A= 1T 052 AR X T 28 R AR TR B 3 AR Y | IR
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