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Service values change of farmland ecosystem and its influence
factors analysis in Weigan River Basin

QIAO Xu-ning', GU Yang-yang', TANG Hong’, YANG Yong-ju'
(1. College of Surveying and Land Information Engineering, Henan Science and Technology University ,
Jiaozuo , Henan 454003, China; 2. Sichuan Agricultural University , Chengdu, Sichuan 611130, China)

Abstract: Taking Weigan River Basin(WRB) as an example, calculated the service value change of farmland e-
cosystem for mountainous areas in upstream, intermountain basin in midstream and alluvial-proluvial plain in downstream
during 2000—2010, and adopted the multiple stepwise regression model to analyze the impacts of human activities on the
service value of farmland ecosystem(SVFE) for different areas in river basin. The results showed that: The comprehen-
sive SVFE in WRB assumed the characteristics of spatial heterogeneity as intermountain basin in midstream > mountainous
area in upstream > alluvial-proluvial plain in downstream. The SVFE per unit area are shown as mountainous area in up-
stream > alluvial-proluvial plain in downstream > intermountain basin in midstream; The comprehensive SVFE in whole
river basin was shown the increase trend, among them the mountainous area in upstream was increased 386 million yuan,
the intermountain basin in midstream was increased 226 million yuan and the alluvial-proluvial plain in downstream was
increased 602 million yuan. The basic SVFE was yearly increased 56 million, 61 million and 75 million yuan in up-
stream, midstream and downstream, respectively. The loss values of farmland environmental pollution caused by using
chemical fertilizer was showed increasing trend in different degrees. The yearly loss values of agricultural water consump-
tion was reduced 19 million and 35 million in upstream and midstream, respectively, but it was small change in alluvial-

proluvial plain of downstream. The results from regression analysis were shown that change of SVFE in Weigan River
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Basin was mainly caused by the agricultural modernization as well as the adjustment of planting structure, the main im-

pact factors and the degree of influence in different geographical unit in river basic will be had great difference.

Keywords: farmland ecosystem; service values; spatial heterogeneity; influence factors; Weigan River Basin
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Fig.1 General situation in Weigan River Basin

@ BlAtE ] PR RS — ry 50 AR RS 1
WBIPATREA AR, 28 IS AT AT A7 30, AR H
S ARG Ss AR bR AR R 2L A i Ak TH A S R 4
2T RE , JCRBLR A I Mg PN A A 5 29 AL AR 7
FAFN B RGMRSS BE4 B IE TN RE X FEAR Y514
S GORRE i RO M M 5, A REAT Y IE AR 19 4518
IR B LB R b R AR 04 B
(] b A5 R RO 9 BT F) ] EE P, LGS o S 1 L

IIEST AiE i RSN
© RGNERZ KNG — RN JZ U
RGN — AN HENEZ — KIS RENER

TEMFEAMAR R 3 3 A2, B HARZ EN 2 FT g
J2 3 5 S AN A A 2 A (BN 2 RE 8L 5 ) B 3
TR ANTRG, & TRGH ST E R AR, PR I
1 28 SR A 37

2) FETE T A B AR S R GRS (B
TEMFR bR A R G

M REFE bR A 22 A8 2 i 0], 75 525 [ P A 93
S A T R AR S R GRS
HIFM R AR (K 1),
1.2.2 REASZGEREMAEF G F %

1) RHEESRGEREALESISGME.

KHAEBRGOIEEY Z R 4 SR
ST CEFRY I AR SRR T EIE R
Ay AL S F A TRV I R AE ARk Y
FERE SR TP 8 A F AW RS 8 A SR ICHE

SV )y Y HEAT, Ak R G AT U AT
PRI AR A BB MBI T . A SO T AR S
e 55 S RE i (-5 50 T AU AR ) i A HE R RRE , e
AT AR A SR B A T ARG 7 A, R
SEAR A S RS ) SRR

O F7 1 AR B AR 2 55 (ELIO B

E, = 17> " (1)
i=1

XA, E, A AU AR S R G R I E YL 7= IR
SR AETEME(OT - hm ™) 5 i AEWFIE ; p, Ji
FiVED) 4 EE MR O - 1) 5 ¢ i PR S 1Y 2
(s hm™2) s m; R i FOAREAED AL (hm?) s M A n
PR EAE Y BT (hm?) o8 TR 2 2R B VR
REK NEE OKFE, MR E RIS %
Ay 2270 96 - 1712240 JG - P T2 640 OG- 1!
TR
@ A& HAEZS RGIA S5 (B 1 i 2

Vo = ZQJAEaei (i =1,-,9) (2)

A, Vo AR A S RGEFEA R S5 M (5, A D9 B
TR, e, HAC A IS R G ARSI S5 T REAR RS T4
A S RGP A A5 R 55 P 9 25 4 DX, T AR 4l
“PEAESRGMRSS M E SR TR RGOk
HA S R GE S5 DI REZE AL, A4 R L A
T ORISR A SORBCS R EIAL BE A R
PEAERE RLE S R A AR o



240 F R A

:33%

T8 TSR S R A6 27 28 TE VR W), 22
M EBR Y R, 2 G AR E O BT RUR 4
ARV N bR L, AT E AT S

MBI 2 TF O (ELRY FEAELAE D SISO R HIR 55 (ELRY 24
DT A R e S B A 2 R T (R
2) o]

®1 BTURERBESRERSNEITNHERER

Table 1

Index system of service value evaluation of farmland ecosystem in Weigan River Basin

HFR)Z Target layer HEN])Z Criterion layer

YJHEJZ Function layer

SEA IR 45 fH

Basic service value

R 55 AR A
Gross service
values of
farmland ecosystem
HBET5 gL Ik 55 I (H
Environmental pollution
service value

IKEHRIHFEREMN E
Water consumption function value
o R REMN E

Social security function value

SARTAE Gas regulation value

S AV E Climate regulation value

I I {H Water conservation value
HHOE A 4P M Soil formation and erosion control value
JEYIAEFRANE Waste treatment value

W) ZREPEAER M Bio-diversity maintain value

EWLE I Food production value

JEA A P24 {H Raw materials production value

PRI IR AR Leisure entertainment value

ALHETS YA 2 M (i Loss value by chemical fertilizer pollution
RZGTG YA LM Loss value by pesticide pollution

BB 5 YR M {E Loss value by herbicide pollution
ARl VB 8% FF K T8 A B Agriculture irrigation water-consumption loss

value

45580 1 KM AR D BE A {H Surplus labor unemployment insurance

function value
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Table 2 The equivalent factors of farmland ecosystem in Weigan River Basin
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Fig.2 Comprehensive service value change of farmland ecosystem in Weigan River Basin during 2000—2010
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Fig.3(c) Changes of farmland ecosystem service values in downstream of Weigan River Basin during 2000—2010
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Table 3 Multivariate Linear Regression model of farmland ecosystem service values in
different ecology function areas in Weigan River Basin
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Functional areas Multiple linear regression model e
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R = Y= 11.125 +0.001 Xg — 0. 174X, +0.333 X5 0.925 28.687 0
Intermountain basin in midstream
i vk RO SE
AR Y=2.955+0.188X 4 0.83 43.939 0

Alluvial proluvial plain in downstream

R Y RIS RGRS SME, F R
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Table 4 Regression coefficients and significant testing
RUAINES PR L ] 74 Uik ¥ A
Mountainous area in upstream Intermountain basin in midstream Alluvial proluvial plain in downstream
o et [ £ Akt HIEEN AR bt HIEEN
1R LEEES 5 QU GoL B LEEES 5 QU GoL 3 B (LIEES 5 QR GoL B
Model Nn  HibE o AKF Githt KT N bR kP
standard Regression  Significance standard Regression  Significance standard Regression  Significance
regression  coefficient level regression  coefficient level regression  coefficient level

coefficients  test statistic

coefficients  test statistic

coefficients  test statistic

RN Constant 8.803 3.742 0.01

REABANA(X3)

Per capita net income of 0.752 7.425 0
farmers

AV BB 7 (X6)

Agricultural machinery total 0.941 15.534 0
power

A JHEA AL P 6 (X)

Agricultural plastic film

usage

Ak FK R (X))

Agricultural water use

A REBE A (X3)

Effective irrigation area

ZTAEYHR(X,)

Economic crops area

HE B (X5)

Per unit area of grain yield

-0.263 -5.604 0

0.001 2.589 0.041

-0.174

11.125 11.813 0 2.995 3.73 0.005
0.001 4.471 0.003
-2.461 0.043
0.333 3.026 0.019
0.188 6.202 0
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