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Abstract: Based on long time series statistical data from 1956 to 2008, the general changes of agricultural produc-
tion system (crop and livestock) and environmental system under the condition of land degradation in Mingjin oasis were
analyzed comprehensively using the method of the Johansen co-integration vectors model. Vector error correction model
and Granger causality tests were adopted to examine the interactions among different systems. Through the analyses of the
long-term equilibrium relationship and short-term fluctuation in agricultural system, the adjustment of agricultural struc-
ture and comprehensive management policies of the Shiyang river basin would be supported. The result showed that under
the condition of land degradation, there was a long time co-integration relationship between agriculture production system
and environmental system, which avoided agricultural system crash. Whereas, there was a vicious circle among extensive
crop production expansions, groundwater overdraw, overgrazing and sever land and water resources degradation. Addi-
tionally, in light of short term fluctuations deviated from the long run equilibrium, the adjusting speed of weather (sand
storms) and groundwater resources (motor-pumped well number) were the fastest, which were 0.9129 and - 1.2583,
respectively. Dust storms times and motor-pumped well were chosen to monitor desertification. Moreover, the result of
Granger causality tests showed that sheep population and groundwater resources ( motor-pumped well number) were the

granger reason of sand and dust storms. With the development of animal husbandry, carrying capacity of nature was ex-
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haust, and frequencies of dust storms were increased. Exploitation of groundwater caused degradation of local water re-

sources, the deaths and the recession of vegetation. Thus, reducing grazing and effective management of groundwater re-

sources could counteract desertification in arid western region.

Keywords: agricultural system; johansen co-integration; vector error correction model (VECM); Granger causali-

ty; Mingin oasis
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Fig.2  Time series of Mingin oasis agricultural systems
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Table 1 Result of lag length
R Logl, IR FPE AIC sC HQ

Lag

0 -150.5219 NA 0.000449 6.480077  6.674994  6.553736
1 91.2540 423.10770 5.40x10°% -2.552250 —1.382749" -2.110294"
2 119.0490  42.85057" 4.97x 10787 -2.668706 -0.524622 - 1.858454
3 1456034 35.40500 5.11x107% -2.733474"  0.38519%4 -1.554925
4 162.7961  19.34179  8.49x107* -2.408170  1.685082 -0.861324
5 189.2075 24.2143 1.12x1077 -2.466978  2.600858 -0.551835

T+ o ARSRAE Al v 0] BT A0 A2 1 B A A U 30 s NA AR 23 1L
Note: * indicates lag order selected by the criterion; NA indicates null

value.
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Table 2 ADF unit tests result on variables

AL L A TATE . X
g RRSERL BB WAL
. Test Test Critical .
Variables L Conclusion
statistics models values
R
LCL -1.2369 (C,T,00  -3.1786" jEH“
Unstationary
7. %
LSH -1.9709 (C,T,2)  -3.1807" 3&;@
Unstationary
LIN -3.7389 (C,T,0)  -4.1446" 4'%*‘%‘
Unstationary
7. %
LWE -1.1391 (C,0,10) -1.6119" "~ 5”5$*"
Unstationary
S
LSD -2.6229 (C,0,1)  -2.9199" " 4':?*“‘
Unstationary
7. %\
ALCL -5.9849 (C,T,0)  -4.1485" "~ $*“
Stationary
7. ‘E,'l
ALSH -5.1786 (C,T,1)  —4.1525" " $*“
Stationary
ML
ALIN -10.5691 (C,T,0) -4.1485" " " TJF%
Stationary
ALWE -5.3583 (C,0,9) -2.6212" "7 q:*%
Stationary
|7 ﬁ
ALSD —11.4637 (C,0,0) -3.5654" " " $*“
Stationary

T % IR 10%4KCF TG SAHE, * * FIRTE 5% KF T 5
fi, * * x FIRTE 1% K F RIS g 20 (C, T, L) g ¢, T,
L 73 5 7 R B AR o 4 i 5000 ek ) S0 P B 8

Note: Superscripts % , * %, % % % in the critical values indicate
significance at 10% , 5%, and 1% respectively; In (C, T, L) test model,

C, T, L represent intercept, time trend and lag value respectively.
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Table 3 Result of Johansen cointegration test

Ve BEATUTE gy g

\,]]:( 'i, =N
IS 1% significance

Trace value critical values Null Hy H,
79.9334 69.8189 r=0"" r=1
39.0934 47.8561 r<l r=2

T * % FRIRTE 1% B MK EARZA s
Note: * * indicates the rejection at 1% significance, and r is rank

value.
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ALCL, — 0.0027 0.0633  0.5077  0.0339
ALSH, 0.0263 —0.2585 0.5841 - 0.0288
ALIN, | = | - 0.0295 |+ | - 0.3682 - 0.1095 - 0.3420
ALWE, 0.1716 0.1586 - 0.0885 - 0.2357
ALSD, ~0.1183 ~0.9016 0.7966  0.3465
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0.5077ALSH,_, + 0.0339ALIN, | - 0.0162ALWE, _, —
0.0026ALSD, , — 0.0027 (10)
ALSH = 0.0209 VECM, ; - 0.2585ALCL, | -
0.5841ALSH, | — 0.0288ALIN,_, — 0.0313ALWE,_; +
0.014ALSD, _; + 0.0263 (11)
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(VECM, _,) 20T, BRI R (38 4y 3278 41 LCL
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- 0.1213 -0.2282 || ALWE,_, 1.2583
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ZRNAMY 1 P HRSE & R, WA 2500 3 A AU IR (K BE
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SRR HAE Bl , bk kAol AR P 1 R A B FRAK
HHedI.

2.6 Granger H R#IE

VECM 1 PR R AG 3 45 SR 25 th B — > N AR AR A
X AR AR o A P9 A= AR B Granger IR R R KK 50
(£ 4),

XPFWAA R LCL T &, AR T 4 4 AR i
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i LSH A 278 8 LCL 1Y Granger JFLH , AR 755 LCL
X} 7 RE R 2085 A B LSH HERR , i R HE T LSH |
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F LSH K 4t, LCL . LIN . LWE | LSD AN J&75 5 LSH
#Y Granger i [K; XF F LIN 2K 1, LCL . LSH . LWE .
LSD A SRR & LIN 1Y Granger Jit [R5 X} F LSD Sk
vt H N AR B LSH X N I HEZR(E P = 0. 028 <
0.05, L AE 5% /K- F fE 48 I ik, 232 25 B
B, Bl LSH 75 5 LSD 1 Granger JEL A ; [FH LWE 1
JEASE LSD W Granger J5L[A, ] LCL . LIN /~J& LSD
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Table 4 Result of Granger causality test

=X
A

Variables  CL LSH LIN LWE LSD ALL
L 0.5573  0.6359  0.6225  0.0101  2.3761
’ (0.4553) (0.4252) (0.4301) (0.9199) (0.6670)
sy 07385 0.1535  0.7768  0.1006  2.5951
(0.3901) (0.6953) (0.3781) (0.7511) (0.6277)

oy 0-33610.0019 0.0029  2.003  2.4494

(0.5621) (0.9649) (0.9566) (0.1570) (0.6537)

LWE 0.0158  0.0320  0.5829 1.5118 1.6176
(0.9000) (0.8579) (0.4452) (0.2189) (0.8056)

Lgp 0-0492 48309  2.3424  6.4380

(0.3299) (0.0280) * * (0.1259) (0.0112) " *

e * FORIEIL 109 KF T H RE MR, * * FIRTE 5% KF

THBFEERT, « « x FORTE 1%KF T 09 B ()l
(e EN

Note: Superscripts * indicate significance at 10% ; Superscripts * *

10.5163
(0.0326)

indicate significance at 5% ; Superscripts * * * indicate significance at

1% P value in ().
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