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Dynamic analysis of farmland ecosystem service value and multiple regression

analysis of the influence factors in Minqin Oasis
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Abstract; An oasis is an unique ecosystem in arid areas. Farmland can be an important part of an oasis, the change of which
in quantity and quality largely determines the extent and viability of an oasis. Therefore,any change in the value of farmland
ecosystem service is related closely to rise and fall of the oasis and affects the sustainable development of the regional social
economy. This paper took a typical oasis of the northwest arid area of China, namely the Mingin oasis, as an example. By
using the methods of ecological economics,we calculated the farmland ecosystem service value of the Mingin oasis from 2000
to 2009, and analyzed the factors influencing the ecosystem service value. The results showed that the farmland ecosystem
service value increased from ¥3.21x10° in 2000 to ¥ 6.95x10° in 2009 ,an annual average increase of ¥0.374x10°. The
simple ecosystem service value increased about ¥0.289x10° per year;the value of social security function was stable at
about 1.0x10° per year;for the use of fertilizers, the loss in the value of farmland ecosystem service increased from ¥ 0.43x
10° in 2000 to ¥0.64x 10" in 2009 ; due to the adoption of water saving technologies and the improvement of water use
efficiency , agricultural water consumption declined steadily, and its value decreased annually at an average decrease of

¥ 0. 104x10° ;amended by the scarcity of resources, the value of farmland ecosystem service was greater than its original
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value ,but the increase differed every year because the degree of water shortage varyied over the 10 years. The results from
regression analysis showed that the changes in Minqin oasis farmland ecosystem service value were caused by social and
economic development level , agricultural management level , water usage , growth in structural transformation and the people’s

awareness of environmental protection.

Key Words: Mingin oasis ;farmland ecosystem ; ecosystem service value ;influence factors ;regression analysis
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Table 1 The equivalence factors of farmland ecosystem in Mingin Oasis

N N s ER:5A , ;
- AR AT KIRERSR LIk 7/ Oz AP 7 i8S/ L Y JEAA R BRI
4y Sk

Gas Climate Water - . Waste Biodiversity Food Raw Entertainment
Year . . . Soil formation . . . .
regulation regulation  conservation . disposal conservation  production materials culture
and protection
,;&m 0.5 0.89 0.6 1.46 1.64 0.71 1 2.3 0.01
Farm land
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B na s Ho ) BT TR F AT B 4 IR 55 0 (B 2000 4F-(%) 9861. 6 JG/hm* , 3 /il E1| 2009 4 (%) 14848. 4
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Table 2 Ecosystem services value per unit area of Mingin farmland ecosystem for 2000—2009

—_— N e e BN . ' . - n o
o PRI AT KIRERSR - PEAb B AR A MR BRIRSCE N
A0 . 5 o : At
Gas Climate Water L . Waste Biodiversity Food Raw Entertainment
Year . X . Soil formation . K K X Summery
regulation regulation  conservation . disposal conservation  production materials culture
and protection
2000 541.3 963.4 649.5 1580.5 1775.3 768.6 1082.5 2489.8 10.8 9861.6
2001 598.3 1064.9 717.9 1746.9 1962.3 849.5 1196.5 2752.0 12.0 10900. 1
2002 650.2 1157.4 780.2 1898.6 2132.7 923.3 1300. 4 2990.9 13.0 11846.6
2003 773.5 1376.7 928. 1 2258.5 2536.9 1098.3 1546.9 3557.9 15.5 14092.3
2004 779.5 1387.5 935.4 2276. 1 2556.8 1106.9 1559.0 3585.7 15.6 14202.5
2005 768.2 1367.4 921.8 2243.1 2519.7 1090.8 1536.4 3533.7 15.4 13996. 6
2006 790.9 1407.7 949.0 2309.3 2594.0 1123.0 1581.7 3637.9 15.8 14409.3
2007 776.9 1382.8 932.2 2268.4 2548.1 1103.1 1553.7 3573.5 15.5 14154.2
2008 832.2 1481.2 998.6 2429.9 2729.5 1181.7 1664.3 3827.9 16.6 15161.8
2009 815.0 1450.6 977.9 2379.7 2673.0 1157.2 1629.9 3748.8 16.3 14848. 4

FH % 3 T, R Eh AR N A AR S R G IR S5 B (B 2000 4E 19 3. 21 x10° I, 34 fin £ 2009 414 6. 95x10°
JG, AR 0.374%10° 7T, Horh AR A R G IEA RS IMEAE I N2 0. 289%x10° TG s 41 2 A B Ty 8 i (i 5 4F-
FELE 1. 0x10° T A AT 3 AL A5 S 38504 A5 V5 e A A I AR 28 R VR M R 2000 419 0. 43x10° 7T
BETNE] 2009 414 0. 64x10° 7T 3 BT KB AR R, 7K B8 U5 R FH 3 i B2 o , Al B 7K A (i 76 AS W /b, F

ARRAEIE > 0. 104x 10890, Bl 2 BRARBE 1)

i 55 A 22 B A A X

IS4
W

M, E A TH AR 25 2R GEAE T 19 5 3 AR, A 5 i B 5 T 1Y

*3 RPERBESREERZSMELE/(x10°50)
Table 3 Farmland ecosystem service value summary in Mingin county
A Year Vo Vi v, Vs Vi ESV
2000 6.32 0.92 -0.43 -3.60 3.21 4.13
2001 6.85 1.01 -0.47 -3.52 3.87 4.96
2002 7.42 1.11 -0.52 -3.56 4.45 7.91
2003 8.90 1.02 -0.48 -3.36 6.08 7.69
2004 9.06 1.09 -0.52 -3.19 6.44 11.20
2005 8.94 1.26 -0.61 -3.15 6.44 9.49
2006 9.32 1.22 -0.59 -3.19 6.76 8.00
2007 8.78 1.19 -0.68 -2.95 6.34 6.59
2008 9.43 0.81 -0.68 -2.87 6.69 8.00
2009 9.21 1.04 -0.64 -2.66 6.95 7.46

R IR U B R B AE T O AR T AR 25 R GE IR 55 (L ML SR SR AT B s n , (ELS4 RA [], £2 e 3 b oHia g (3R
3,181 R UIEEE AR BT  AAT TR K GEUR AR E A, PRI AT TR 9% 10 5 e ) A e o 2 3
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Fig.1 Farmland ecosystems service value changes from 2000 to 2009 in Mingin county
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FRUELEPE RTA R 550, AR SCR FH AR FR 1 2% 1] U5 5 B2 /R I Eh &R AR H AR 285 R B0 I 55 (B A8 Ae A A0, R 23 5X
(9) o HIZBIRIATHL X, Xo X, X, X Xy X555 7 S ASCR ZRRTR AR S R G0 R S5 0 (8728 0 12 0 2 1Y
SRR

AR DA AR, W] LA R 4347 .

A AL (X, ) B3 SR BTG A6 36 T Ok T, 24t S R UE N & R 4 A . o Il &
BRI G 1, R 3,627 383 T WK, BB H A AR S R GRS M ARtk A AR R s, AT AR
I B4 R AR Ak AR TS T, ML 2000 4731 2009 4555 — = b 4R G888 fin 73 13 4%, g5 T 45 F
Alv IR B B T 51 A B T AR B K 75 22009 4400 A RO IR I AR E 5x10%hm”, (5
HEHLTE R 83% | fE it TR AR RGN A= DiRE,

FAMVACHE (X ) BRHEEIE (X, ) B, — e — @ R RE 30 T A BRI i HE AR | Bt 5 A HE it A
i R 55 S AR AR 1432 B2 T AR A B KOT SRR KT R AU A7 T AR R 2000 4R 5. 1x10°
kg/hm’ $E %] 2009 4E 1) 7. 7x10° kg/hm® | 1 ELXF 5 £ 7K B A A0 S 2 7 24, 30m 174k A
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BRGMIEANSSIE, J3—J7 0, AREFNHAE A8 P ) B S i 35 g 7 AR AR A8 BREE Il TR AR R R
G (AR T 340 T IRBE TS YIRS O, TS5 T R S5 (L, A T A SR TR AR o DA TR AR K
Wit 1= —6.353 .1, ==5.067 "W LA i, (LN e BEfef o 38 n 7= 26 (9 4R R 35 e (BRR 1 T XA
WA S RGHANSS MBS RS FEO A ik B v, AR R B T R AL 1932w, SR S TE
XS J FRI RS (520 PRI g A B A A 28 TR i B

#4 BARMERBMRE

Table 4 Coefficients and significant testing

AR [l 9 22 5 ATV B 4 EVEER G v s

F8 Model Unstanfia}rdized Stand.ar‘dized Tesl' stalisli(:? f)f .f‘%%‘ﬁﬂiy
coefficients coefficients regression coefficients Significance level

B Std. Error Beta t Sig.

H B Constant -5.858 1.206 -4.856 0.02

A RAYIEARICA (X5 ) Per capita net income 0.0004  0.0001 0.241 3.627 0.03

ARHEAE FH 2 ( X ) Fertilizer use -0.264 0.042 -0.294 -6.353 0.016

SRR ST FH I A (X5 ) Film usable area -0.947 0.187 -0.302 -5.067 0.02

R K IR AR (X, ) Underground mining 1.924 0.178 1.08 10.796 0.008

A 7K (X,,) Agricultural water -1.439 0.183 -0.793 ~7.845 0.011

ZUAEEA (X ) Crops area 1.535 0.168 0.876 9.154 0.011

A7 (X5) Grain output per unit area 0.001 0 0.758 31.849 0.003

KPR N TSI ) 5 BARAF LA 0T SR, [ 20 HHE22 50 AR LIS, i T A S5m0 b i R MR 14 7K %
FEEFA , A R E K g AR R E A 2 . 2008 4F kK HA 1.28x10%m’, 17 2002 4FFil
2004 AEMEE /D 35 HA 0. 62105 m* F1 0. 65x10%m? 2002 4F4x H A 7K BE I8 5 A Ay 520m° | S 4: [EF-1
K 175,481 173, B K FAMARIIE S H 2, b NKFFRE (X)) IR R BRS¢, o
10.796 3K 5 T K-, JEIUAE , S T 2408 KR R SEALERE , 1T 7K B R ™ o, 5 35 R ) A b -
PR K742 T R, M R /KSR 20 20 50 4R 1—5m FREEI HHETAY 12. 8—18. 8m, I IRk 40m, X
WA UM SR BUOC I F A e 45 il T /K B RS A9 81 T ARSI SR . Al FHZK &2 (X)) A2 &l ok
EIR AN T B0, AR T A0 i (AR AR T A A K IR FE NS . N 1), = —7. 845 SR, AR HI
FH7K 52 B0 X K BEIRTE AR (A B AR LU R 3 10, B2 PR IE— & B AR K & X A A= 25 R ek it
BTN

SRR IR (X, ) PARAE, B RGN AL AMEZE A1, TS S E R, AT
T AL S = TR, 5 BRI 22 BF VE Y 7 5t 10a [RI3IN T 23. 44 10* ¢, Fo AR AL 79 77 & M 2000
AE14 0. 30x10% ¢ 3 ANE] 2009 FEH9 1. 62x 10, 341 T 3T 4. 4 £, 122N | #8748 A ()l oRa T ARt 78 S DT 44
Ko GUAEWN T Z A, A AR S RGERSS (7 A4 T B b, BeAk, IR E SR R AR EE 5
SN R VE G AL R E A | 35575015 30 T ORI R Pl S5 #4845 48 N P K 4§
For e AE TN, FE T HEANURNAL T, A T LA, 2R A AR AT B A B A B
RKEETH 2009 4 11 2000 -4 1 1.5 fif . ZBFEMTEAR (X, ) R38N ARE ™ (X ) Mg mx T R HAES R
BB S5 M AR AL DTk 73 A 8] T 1035 (a<<0. 05) Ik i 3% (a<0.01) MK P, 76 RABYZR I, 255 VEY (n
WAL ) TR K BB VR (/22 ) e R 3 Y PR SR R 4548, AU R T S DK B8R 19 6 3R B A
AR AR S R G RSS (8, 17 LA AT LASE AR R & 2R N R A8 R G nT a8 PRI BB,

4 Hit5itie

iT 10a R, RENERYNAR A S R GRS M (B 2B AR 3, U 55 B iR 2000 4R 3. 21x10° T8, 39/
) 2009 411 6.95x10° G, 10a P B T — &, 55 [ 9 Al XA BFFE A EL > iR, 1B 15 5 Y B B4k
A AR S R GRS (B A AR ARSI T AT TR /K B2 U8 A A RE B BN B T 7K 9 Y 2 B ) B s i+ 2> 22 0%
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W R — D EZE R, ASSOH OIS B9 A 28 R GRS I (A S 07 T3 R S i A I A= 2 R SE IR 55
WEL, B Ao B A T AR 55 (L LU RIS SE /Y Costanza T AT MAS R4 05 13T 1/3 ARS8 5 I 55t fE B v 1T
172, HEREAS S e R R AR T AR S R GE R SE PR 00, BT RE M R 2200 [m R 704 R, Rk AR TH A 25 3
GEM 55 I (B A AL A Ak 2 2855 A KT AR A BEK S K SRR AR 254G Al = i LA S AT A2 25
PR TEIRAE Z RN R IL R IR TSR R MRS R G IR B AR I b X B B B LR S R G, B T 8] 7 471 Y
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