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Influence of agricultural structure transformation on ecosystem services and

human well-being. Case study in Xi’an metropolitan area
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Abstract; Studying the influence of agricultural type transformation on agro-ecosystem services and human well-being in
urbanizing area has great significance on controlling urban agriculture development, maintaining agro-ecosystem services,
and improving the well-being of farmers. Taking two villages of Majia and Huojian on behalf of two agricultural transformation
model in the Xi’an metropolitan area as an example, we have measured the value of human well-being and agro-ecosystem
services by household surveys data, and further analyzed their interaction in different transformation models. From 2000 to
2017, ecosystem-services value of the grain-farming Majia village decreased from 141.88 x 10" yuan to 117.58 x 10* yuan
(by 17.13% decrease). ), whilst the vegetable—planting Huojian village saw an increase from 727.23 x 10" yuan to 1753.

23 x 10* yuan (by 141.08% increase). These changes primarily resulted from the alteration of agricultural labor number,
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farmer behavior and agricultural types. Additionally, we observed an obvious gap of human well-being value between two
agricultural transformation models, that had 89% higher in Huojian village than that in Majia village. Specifically,
agricultural pure income had significantly impact on change of the human well —being. Therefore, transformation from
traditional grain planting to modern urban agriculture could improve human well -being. The degree of correlation between
ecosystem services and human well-being differed among agricultural transformation models , but in these two models the
human well-being values were positively related to the provisioning of agricultural products, and negatively related to
agricultural net income. In Majia village, less attention was paid to the ecological environment, but Huojian village have
begun to improve the awareness of the environment, such as water quality. Generally, the value of ecosystem services and
farmer well-being are significantly correlated with agriculture types. Therefore, government policies can guide the design of
agricultural types to optimize landscape patterns, allowing for the maintenance of sustainable development of agricultural

ecosystem services.

Key Words: agricultural transformation; ecosystem services; human well-being; Xi’ an metropolitan area;
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Table 1 Information of peasant households

e pes NEL(BRFT) N KR
Category Classification The nurfl-beriof people The nur-rTber (:lf people
(Majia village) (Huojian village )
HE5 Gender Bk Lotk 18/23 35/14
iy Age 30 LI 0 0
30—50 % 24 14
50—60 % 12 24
60 X LI E 5 11
FJE N %L Family population <4 N 5 13
4—5 A 15 20
>5 21 16
ZHH A Education /NELITE 0 0
N 10 14
By 23 25
w 8 10
RER L 0 0
FHENBAEW A/ TT 0—5000 7 4
The annual average family income ~ 5000—8000 14 12
8000—10000 16 25
>10000 4 8

2.3 AEfEAMEFE AR AR R

EHERA Z 2R ZERARINE R R NAER R G TR0 B R AT R 5 B o A
et ARSI A AR AR Y Ry 3 4 A 7 38 ek me AR A ol 288 700 1 ol A AT A S KO AR S
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FIHH Excel F1 SPSS 1A, 38 52 K2 IR ARAROC R BT AR S R G n BE 25 I 55 | [T B B 4 AU R 1y R B v
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Table 2 Indicators of human well-being

AR B # eI kA% U AE
Components of human well-being Index layer Well-being variables Weight
PRGN <10000 7T/ =1 10000—20000 7T/ =2
Resource acquisition AR R 20000—30000 JG/F =3 30000—40000 JT./ ' =4 0.17
capability (0.31) >40000 JT/ )7 =5
PN LS TR A <0.03 hm®>=1 0.03—0.07 hm®>=3  >0.07 hm*=5 0.11
2 3 5 ) S AZ=1 HAK=0 0.03
A AT ORI R WELEWEE WAWE=1 ARiiE=2 —=3 WHEE=4WE=5 0.03
Production and subsistence IK T R WA E=1 AFEE=2 —=3 HWHZ=4H==5 0.11
satisfaction (0.27) T R WAWE=1 AWE=2 —WK=3 KHEE=4 WHE=5 0.01
SRR s WA E=1 Aiig=2 —=3 WkEE=4 WE=5 0.12
ZERRIA KT <5000 J&/F =1 5000—10000 JC/F' =2
Economic income 2PN 10000—20000 JT/ ' =3 0.27
level (0.28) 20000—30000 J&/ " =4 >30000 JT/J*' =5
B AL B H=1 k=0 0.01
AT TE Ytk i AR he=1 JohbPi=3 HEdibH=5 0.04
Ecological environment FH [ A5 A A 3 Bhi=1 JCAbM =3 [MH=5 0.09
pollution(0.14) ARRE A 25 i RS Ol 4500 7&/hm?>=1 3000 J&/hm?>=3 1500 7&/hm*=5 0.01
3 R

3.1 ARRARIZER N AR RG MRS T
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BAR B A TR TR A A S R GRS A5 A0 B2 DB S th 2 22 A K AR SOR AN 2 0 44 5
IR R LA SR RS 2000 4F 2017 SRS R GRS B REME R (£ 3) , Ml Lkt A8 R G R 55
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Table 3 The value of agro-ecosystem services in Majia and Huojian village in 2000 and 2017
S RGIRS KK Majia village KA} Huojian village
Ecosystem services value 2000 4E/JiJ6 2017 4E/Jiot ARR/% 2000 4E/J7o6 2017 4E/J0To6 AREER/ %
HELE RS Provision service 90.16 86.86 -3.66 473.62 1570.16 231.52
[E 55 B 48, CO, absorption and O, release 35.29 18.45 -47.7 191.18 109.59 -42.68
SAEFT Climate regulation 10.14 10.22 0.75 53.32 57.13 7.15
R 55 15+4k Environment purification 1.56 1.66 6.31 7.51 7.91 5.33
IR AL Entertainment and culture 0.23 0.39 75.03 1.60 8.44 427.5
At Total 141.88 117.58 -17.13 727.23 1753.23 141.08

B2 2000—2017 SRR EBEYE B3 2000—2017 XEFHT R EBEFHE
Fig.2 The change of agricultural types in Majia village during Fig.3 The change of agricultural types in Huojian village during
2000—2017 2000—2017
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AR AR b A R RAT 3] 1 G S KA B AR AL B 808 2.56/ 7 4.83/ 7 (& 6) , Hifi
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BES5 2000—2017 KEHESRERSNETLE
Fig.5 The change of ecosystem services value in Huojian village

during 2000—2017

El4 2000—2017 SERMNESEERSNEZHE
Fig.4 The change of ecosystem services value in Majia village

during 2000—2017
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3.3 EBRGMIT S AFRIERIRE KR
331 ABRGMRGF— LS LS
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Fig.6 Factors’ scores of well-being in Majia and Huojian village
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Fig.7 The coupling mechanism between ecosystem services and human well-being
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Fig.8 Correlation coefficient between ecosystem services and human well-being under two agricultural production
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