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The dynamic change of herdsmen well-being and ecosystem services in grassland

of Inner Mongolia: take Xilinguole League as example

DAI Guangshuo'?, NA Risu®, DONG Xiaobin"* ", YU Baohua'?

1 State Key Laboratory of Earth Surface Processes and Resource Ecology, Beijing Normal University , Beijing 100875, China
2 College of Resources Science and Technology, Beijing Normal University , Beijing 100875, China

3 Xilinguol Vocational College, Xilinhot 026000, China

Abstract; The relationship between ecosystem services and human well-being involves human activities and the formation of
unity between nature, the economy and society. Human activities fall under the economic category, while society
incorporates human well-being, with ecosystem services provided by natural systems. Human activities have caused changes
in steppe ecosystem services in recent years, leading to a significant impact on the basic living standard and productivity of
local herdsmen, with subsequent effects on their well-being. In addition to being the source of livelihood and sustenance for
farmers and herdsmen, the grasslands of Inner Mongolia are also an important green ecological barrier in northern China,
vital for maintaining the supply of fresh water, sustaining the regional carbon and nitrogen cycle, and preventing
desertification. Although grassland degradation has been considered a serious environmental problem in Inner Mongolia for
decades, a rigorous evaluation of its ecosystem service and human well-being is still lacking. In this paper we develop a
series of indices to evaluate human well-being, using Xilinguole League, a significant area in Inner Mongolia, as a case
study. In combination with statistical data on the local natural environment and economy, a questionnaire survey was taken

to evaluate the changes in ecosystem services and the well-being of the herdsmen. The level of well-being of the herdsmen
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was calculated in 2001 and again in 2010. The results indicate that the level of well-being increased by about 30.1% during
the study interval, from 47.8 in 2001 to 61.5 in 2010. During the past ten years, changes in income and resource
acquisition have played important roles in the improvement of the herdsmen’s well-being, with a contribution to the total
change in well-being of 62.89% and 26.12% , respectively.Decreased productivity was the main reason for the reduction in
the income of herdsmen, while compulsory education, rural co-operation medical insurance and eco-compensation, all
increased health, safety and other aspects of well-being. The increase in crime rates, divorce rates and the decrease in air
quality were the main factors in the reduction of well-being levels. The provision of ecosystem services is closely related to
well-being. Some human activities, fuelled by increased demand, such as over-grazing, deforestation, coal mining, etc.,
change ecosystem services and can have a large impact on human health and well-being. In order to further improve human
well-being, an alternative mode of animal husbandry should be developed. Readjustment of economic structures, and the
reasonable use and effective protection of natural resources are necessary to achieve sustainable development and an increase
in the income of herdsmen. Grassland ecological protection policies should continue to be implemented in order to restore the
grassland ecosystem services. Eco-compensation in grassland habitats is one of the ways to increase income, although
herdsmen hope remains that the government will improve the standard of compensation. Multiple financing channels for
improved ecological compensation are important to increase the well-being of herdsmen, protect the ecological environment
of grassland, and maintain social stability. Understanding how changes in the ecosystem services affect human well-being,

and to what degree and via what mechanism, requires more precise data, and will be the focus of future work.

Key Words; human well-being; ecosystem services; Inner Mongolia grassland
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Table 1 The background of respondents in Xilinguole League

2 Categories

5395/ NBL Classification/amount

ZHBFEE Educational level
Y Age class

FHE A 15 I A Net income per year ( RMB per person in the
household ) /7T

FEENIEL Family size ( components/familes) / ( N/ 5 J/1)

INE/323 A /528 /13
20—30 % /7,31—40 % /236 ,41—50 % /476,51—60 % /138,60 % L) /7

0—10000 J©./252, 10000—30000 J©./408,30000 JT LA I+/204

2 N/25,3—4 N/603, 5—6 N/223,7 AKX LI /13

il 2 [m) 5 v ) A A s P SR i =, o 4
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J& S A MBS AR @) RO R K BT s 1
23 O B RROIR 0 | RS R A O R
SRR AE MGy U AT AR R AT O
1.2.2 AJEARAEEE SR PRI
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Assessment, MA ) H%f A 48 4k 22 2 09 K] 9 FEHE
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S-SRI R G RIS W R AR AR ST
FFHOP RSP AR R (R 2) . AEMRALfUTE
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x2 HMRRURFBUEEEFERRE 2001 £—2010 FEUKFEN
Table 2 The indicators system of human well-being and the standard level change from 2001 to 2010

H BE)Z HEN 2 fetr)2 o HatE AR TR %
= Factor Rule Indicator - 2001 4F 2010 4 Contribution rate of
Target arrangement Weights .
arrangement  arrangement arrangement well-being change
B AL KA RIA C11 EALA (JT) D111 11 2800 7471
KPS A %% B1 TR 4.49 10.42 42.82
Human well-being AR Y, C12 Holk oA B A D121 6 93.59% 83%
standard Indicators LRy 1.57 4.08 18.13
; Ja B TH BN AR HE B (L 1977 4F 101.1
IR A .
R C13 7100 HifEit ) D131 4 L0 000 42)
BRIy 2.4 2.24 -1.16
B IR R B (P EAA) D132 3 47.70%  41.10%
B 1.94 2.37 3.10
A R B2 )
{ Y P 2 . .
AW Bt BLARE S C21 ARG A (hm?/ ) D211 3 108.14 94.6
32K B2 HWRIW 1.94 1.68 -1.88
S g 2 2
R 3 1.04 0.91

(57 /hm?) D212
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H EHEZ HEN 2 febr)2 W AL AL TR %
= Factor Rule Indicator - 2001 4 2010 4 Contribution rate of
Target arrangement Weights .
arrangement  arrangement arrangement well-being change
EES 1.88 1.62 -1.86
BRIR AR IS HAER B (km) D221 2 7232 17346
fie S c22 EEIS 0.56 1.91 9.74
AEFREUE B S R E B
K Hff 10222 1 2.71% 7.94%
BRI 0.271 0.79 3.78
NI ALAR D
(35 A) D223 1 603.45 2731
BES 0.23 0.94 5.13
BRI €23 AP EAEE A (m2/ A) D231 3 16 21.1
TR 1.92 2.53 4.42
ERMEFME T/ N ) D232 2 4063.7 7584.4
TR 0.82 1.76 6.79
74 B3 PR 4 C31 AT PR (kg) D311 2 144.93 182
BEPE 0.76 1.06 2.14
A HAEHKE(L) D312 2 71.41 62.2
TR 0.59 0.50 -0.65
X 57.93%
3 = nf
ARl T AR H ] D313 2 64% (2005 %)
BRI 0.78 0.89 0.71
KBTI B D314 1 0.5 0.3,
TR 0.5 0.3 -1.44
AR R BE I TR | 1.59x10°  0.9x10°
(hm?) D315 (2005 4) (2009 4)
RS 0.25 0.66 2.99
RV AT BRI EERK | 83 33
W) D316 (2002 4F)
TR 0.22 0.68 3.32
3
=y 2 L e i bl Ve F
FE AR A KR IR B D317 1 (2009 4F)
BEr 0.3 0.9 4.33
Hefiniigr €32 WBERR(EINER) D321 3 63 130
BES 2.32 0.95 -9.94
HEELASE S () D322 3 141 88
EEIS 0.98 2.04 7.65
WA T
{d5E B4 EpfAcfdthE c41 (WSS A DALL 4 69.87 74.44
TR 1.59 1.96 2.64
RN AT RIS R D412 2 17.6% 97%
BEPPy 0.35 1.94 11.47
YT TAEML 19 851 D413 2 226 560
TR 0.50 1.84 9.65
P zs S it ( Tolb R S HE R
i 1 5.18 1367.7
) (f¢hrm®) D414 ’ 3
BEW5r 0.99 0.46 -3.86
PR C42 DBREFRIRIL D421 2 0.7 0.5
TR 1.4 1 -2.89
AEBR SR R2STE P Y
ke tEE
IR faR C43 WA D431 2 1.22 0.91
BRI 1.84 1.21 -4.52
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H HEE e 2 fEhR)2 W HHEAR LTI %
= Factor Rule Indicator o 2001 4 2010 4 Contribution rate of
Target arrangement Weights .
arrangement  arrangement arrangement well-being change
N FIAE AN
(k) D432 2 37.49 41.7
R 0.75 0.84 0.67
Stk BUL#H €51 WRTIZHFER D511 3 7.2 8.6
H BS THITSY 1.44 1.72 1.99
SEANBATHHE N B
A D512 2 4.25% 2.74%
LRI 0.85 0.55 -2.18

i 7 W BB M 2 9 R 26 I SC
AN R g s S S N 5 8.52% 13.61%

i D513
By 1.70 2.72 7.35
AT C52 g]};ﬁ?ﬁu&ﬁﬂt%ﬂﬁ%’t ) o s 6
BRI 0.2 1 5.78
RIFRItE  REEXR C61 BedEFE A D611 3 20 24
£KF B6 BRI 2.4 1.32 -7.80
B 3% 1.28
EEPSR(PE) D612 2 (2004 4F ) 2%
BRI 1.38 0.8 -4.16
A bR AERF R & A REAE N D621 1 0.7 0.5
KHR €62 FEEI 0.7 0.5 -1.44
@)\‘%&ﬂé PTG B ) 1.276% 1 33%
Y LL(E D622 (2004 4F)
BRI 0.96 1.06 0.75
RO A & % FRIR SRS | 0.7 0.3
% €63 WHL D631
BEr 0.7 0.3 -2.89
SRR BT D632 1 0.9 0.7
BRI 0.9 0.7 ~1.44
WEEEATT  BEBEAH CT1 ARSI KA D711 1 0.2 0.4
3 A B7 BRI 0.2 0.4 1.44
giiﬂ]ﬁﬁ e 2 A W 5 0.3 04
TRy 0.6 0.8 1.44
178 AH €72 TEHAC A T3 A A R T o LA D721 3 0.9 0.3
EEIS 2.7 0.9 -12.30
g%%fiﬁlﬁl%ﬁ%ﬁkW%}\ ) 04 0.6
TR 0.8 1.2 2.97
e R AR AL 47.68 61.53

NBRE LM , A5 H 05 R R 22 R AL 7 5 A7 Bapn AL

X —X .
AW F=- ‘ _x
A, max 2% 2010 4 [E & HE bR OB ARE , min {H2% 2010 48 0 [ 4I5S b 00 B/ IME A FR v 4 B 60 e B 57 e A 34 2l ie A D) DAL 3 2
B8 KA 12000 JT/a, ABEETERA 25 m? 5 i T A0 IR R EA A E], BOR A E 1998 4511 2007 4F AR SRR BALE H 100; 2R PE4H

RS SIS IVE NI il DU R e SN TR G SOE S S R e T G R
1.2.3  WRAHEATT i A 2Rl I AR BT B, (R R s U

X EMAEAAE bR, AT W2, — 2l sebr B OJUIRE O, BOCE AR, IR, Bolk A
FARPRCE AT BE i A A2l A NIRRT A AP Y EUAE, CPT, RS R R, i R a8 &
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2.1 2001—2010 M R fRHkAE{L

B T AT IR Ak 3T AT 1 AR AR O, 36 B AT AR
RV REHEEE R AT TS (R 2) , N O £ R AR HE
BhREE RIEAT T
211 WA

2001 4E—2010 4, Wt A 518 2t dk ok P28 4k
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R 2010 1Y 83.0% , M543 42 55 8l 1 W Ak i 55
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2.1.2 AP RT K
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