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Simulation and prediction of the temporal-spatial distributions of
grape growing areas based on the VAR model in Shanshan Qasis
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Abstract: Extracted and analysed long phase information from multitemporal remote sensing images based on RS,
combined with field investigation and statistical data, the VAR model between the spatial and temporal field investiga-
tion, statistics analysis distribution pattern of the grape planting area and crop land in Shanshan were studied, then to
simulate and forecast the development trend of the Shanshan oasis grape growing area. The results showed that: The
growth speed of grape planting area was relatively quick from 1990 to 2000, the growth rate was as high as 121.18%,
but it slowed down from 2000 to 2013, the growth rate was only 20.81% ; the grape growing areas showed a trend of less
distribution in south and more in north, the southern area in the county accounted for 31.34% ; the proportion of grape
growing area in the field of agricultural crops increased from 17.02% to 29.52% from 1990 to 2013, the growing struc-
ture of agriculture in Shanshan Oasis is becoming more and more balanced; the VAR model showed that the grape growing
area and crop land keep in a relatively stable expansion proportion of area scale from 2014—72023. Shanshan Couty
should increase the transformation and upgrading of grape industry in the future, and further improve the core com-
pebitiveness and create a higher green GDP.
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Fig.3  Grape growing area of 1990 to 2013
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Table 1  Accuracy assessment of classification from 1990 to 2013
i HEALL %ﬁﬁzﬁ IEFAEAS MK
Year Number of ~ Misclassify Correct Total
samples  the sample sample  accuracy/%
1990 271 28 243 89.67
1995 271 29 242 89.30
2000 271 31 240 88.56
2005 271 39 232 85.61
2010 271 30 241 88.93
2013 271 24 247 91.14
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Table 2 The grape acreage in the township from 1990 to 2013

Z 4 Township 1990 1995 2000 2005 2010 2013
L HH Qiketai 8.40 8.42 17.80 19.23 21.22 22.83
BT Lukeqin 7.47 7.28 15.42 15.70 18.53 21.17
#3E4E Shanshan 5.58 5.63 12.67 12.56 13.02 13.90
HEAIDE Lianmugin 12.23 12.56 27.05 28.05 30.27 30.68
34 £ Tuyugou 2.08 2.10 4.70 5.17 5.55 6.07
BRI S Darangkan 3.75 3.67 8.77 8.46 9.67 9.75
13X % Dikan 2.53 2.77 5.73 6.86 6.36 7.13
ZEFLII% £ Dongbazha 2.97 3.33 7.41 8.57 8.21 8.72
W% Pizhan 4.09 4.34 9.06 9.21 10.29 10.94
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Table 3 Grapes spatial elevation grading

[T T AR A7)
Elevation level/m Area/km? Proportion/ %

<0 39.28 29.94

0~ 100 3.81 2.90

100 ~ 200 0.42 0.32
200 ~ 300 11.45 8.73
300 ~ 400 36.21 27.60
400 ~ 500 28.61 21.81
500 ~ 600 11.41 8.70
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Table 4 Variation in grape acreage of the township from 1990 to 2013

24K Township 1990—1995 1995—2000 2000—2005 2005—2010 2010—2013 1990—2013
LB Qiketai 0.02 9.38 1.43 1.9 1.61 14.43
B3I Lukegin -0.19 8.14 0.28 2.83 2.64 13.69
#3#4H Shanshan 0.05 7.04 -0.11 0.46 0.89 8.33
JEARIM Lianmugin 0.33 14.49 1.00 2.23 0.41 18.45
U474 £ Tayugou 0.02 2.60 0.48 0.38 0.52 4.00
IKIRIK S Darangkan -0.08 5.10 -0.31 1.21 0.08 6.00
3K % Dikan 0.24 2.96 1.13 -0.51 0.77 4.60
ZREFLIITES Dongbazha 0.37 4.08 1.16 -0.36 0.52 5.76
REFES Pizhan 0.24 4.72 0.15 1.08 0.65 6.85
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Table 5 Crop land area and it’s proportion and change in Shanshan Oasis from 1990 to 2013

647 Index 1990 1995 2000 2005 2010 2013
AAEY FHHLTE L Crop land area/km’ 288.40 292.29 348.33 391.24 413.51 435.72
ELE Proportion/ % 0.73 0.74 0.88 0.99 1.05 1.10
AR fL & Area change/km? 3.89 56.04 42.91 22.27 22.21 —
H A b Proportion change/ % 0.01 0.14 0.11 0.06 0.06 —

T« LET AR AR T 3 o 05 2 IR LL TR, R

Note: The proportion stands for the percentage of crop land area in Shanshan Oasis area, the same below.
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Table 6  The test results of unit root between the grape growing area and oasis area

A5 1%l FHA 5% IIfi FHE. 10% I FHHA ADF P Whether it
Variable Critical value Critical value Critical value . eer 1
is smooth
M R Grape area -3.831511 -3.02997 -2.65519%4 -1.161485 0.6682  EF-#2 Non-smooth
D(F %] 1 Grape area) -3.886751 -3.052169 -2.666593 -4.563128 0.0026 SEF Smooth
RAEY FHTE AL Crop land area -3.831511 -3.02997 —2.655194 -0.422163 0.8865  dEF-%& Non-smooth
DURAEY) I HLEI AL Crop land area) -3.831511 ~3.02997 -2.65519%4 - 8.629195 0.0000 SEF Smooth
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Table 7 VAR model order results
Lag LogL. LR FPE AIC SC HQ
0 - 140.8826 NA 195808 .30 17.86032 17.95689 17.86526
1 —120.7947 32.642810" 26438.04 15.25448 16.11905 " 15.86417
2 - 115.0778 7.860685 22075.56* 15.63473 16.13759 15.65945
3 -112.3121 3.111425 27995 .46 15.78901 16.46503 15.82363
4 -107.1137 4.548585 28549.42 15.63921 16.50838 15.68372
5 —-100.0359 4.423654 26944 .31 15.75212 16.31679 15.30888 *
SEMT G R0 AIC 1 SC M 1 Frde/)s, W] [GD] [311.05] [0.3544 1.8382] [ (:D] 2)
Y N T = +
NEZR 1B S VAR (£ 7). PT 3.9408 0.0164 0.93224L prd,
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Table 8 The estimation results of VAR model parameter

H Element GD PT
0.354365 0.016403
GD(-1) -0.25008 -0.15132
[ -2.41703] [2.10840]
1.838164 0.932191
PT(-1) -0.35407 -0.21424
[5.19156] [4.35118]
311.05 3.940793
C - 57.4395 - 34.7554
[5.41526] [0.11339]
R - squared 0.900124 0.922676
Adj. R - squared 0.888374 0.913579
Sum sq. resids 3831 1402..608
S.E. equation 15.01176 9.083301
F - statistic 76.60547 101.4269
Log likelihood - 80.93026 -70.88234
Akaike AIC 8.393026 7.388234
Schwarz SC 8.542386 7.537593
Mean dependent 348.0289 89.72
S.D. dependent 44.93126 30.89825

K, 6D I REY IR, PT A A FP R AL, «
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3.2.4 HAME VAR BRI RER ISR
7N, VAR BEFRURRAE AR 35057 F 547 [ 4 N (18] 4)
WERRIZ BB AR R G, RE A% ok e o 1 40 750000
J7 2T 2L

X VAR BEAY (A% 22 A PRI TR (2 9) o

PAHEYI/NT 0.05(3% 9) , vl BHE 45 T 4 45 1f FX
FAAED) b 8 FRASFEAERS 22 AR BER O R Rk,
R4 2 T AR AR VR T AR A R &R
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Fig.4 Inverse roots of AR characteristic polynomial
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Table 9 VAR Granger causality/block exogeneity wald tests

454 Dependent variable: GD

HEBR: Excluded Chi - sq dr Prob.
PT 26.95232 1 0.0000
All 26.95232 1 0.0000
A5 4 Dependent variable: PT
HEB: Excluded Chi - sq df Prob.
GD 12.011751 1 0.0000
All 12.011751 1 0.0000
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Table 10 The test results of VAR model cointegration Table 11~ VAR residual normality tests
ERaN 2 4253 e - 20 b
ﬂgxlx- FRAF(E BRERSLIE0.05 i A - AL Jarque — bera df Prob.
Hypothesized . Trace 0.05 Prob. ™~ Component
No. of CE(s) ™A idie  Citical value
o0 ' 1 0.644623 2 0.7245
None 0.502266 13.727480  15.494710 0.00907 2 0.973990 2 0.8141
Atmost 1 0.024504  0.471366  3.841466  0.49240 Joint 0.618620 4 0.7204

XA E R R, P {ER 0.00907,
/NTF0.05, TR AR IR (3% 10) o X TAAAE—1>
P R BB, P AEN 0.4924, KF 0.05, Bi A 4%
S22, BV 2 A T R R gt U T R A K T B

X VAR FER 5 22 A TR 8 (3R 11) 6

R 12 HESKREMABER

M i RGeS R B AT R, PE R TF0.05,
Vi 52 IR, RISk 22 R R A IEZS 204 19

Xt VAR FETY F) FIUINAS BEREA R B (35 12) , A B
T EL 5 S PR AELAR X R 22 /N, I AE 5% LA o it
P o S o P R TR TN A BE AR A, mT LA A
VR P 3t T BR B T

J{E 5 SEBRE LB/ kn?

Table 12 The comparison between the predicted value and actual value of crop land area

LRAEY P TE AR Crop land area

% THIFX Grape area

I\
ize{aﬂr EMUN() T FHXT R 25 PR E T {8 FHXF R 2
Actual value Predictive value Relative error/ % Actual value Predictive value Relative error/ %
2011 381.13 395.0 -3.64 126.5 129.5 -2.32
2012 435.72 423.2 2.87 126.4 130.2 -3.01
2013 471.72 465.3 2.60 128.6 132.6 -3.11

3.2.5 BEAMRN LU FRIE, IR S EG K
FOKG FE B UE S5 SR 4 850, o] 0, T B0 AN
PR, IR, 2R 2ok Mon T
Y e, N i 2 B A AR A P e TR 8 438 T 44
10 4 AR BT A5 R (3R 13) .

F 13 2014—2023 FHEMREY AMEREE L EHR
Table 13 Prediction of the grapes and crop land and

its proportion from 2014 to 2023

RIEE WEER o W
AE ﬁfﬂﬂi DUEL TJﬁU”Uﬁ "~ Proportion ChangAeA in
Year Prediction of crop  Prediction of % specific

land area/kn’  grape area/km’ gravity/ %
2014 442.7 134.3 30.34 —
2015 450.6 137.6 30.54 0.20
2016 459.5 141.4 30.77 0.24
2017 465.4 144.3 31.01 0.23
2018 471.5 147.5 31.28 0.28
2019 479.7 151.5 31.58 0.30
2020 486.9 155.2 31.88 0.29
2021 495.6 159.3 32.14 0.27
2022 504.7 163.4 32.38 0.23
2023 512.8 167.2 32.61 0.23

T« 3 AP T D A 4 P I B A e T A B EE AR
R L S B AEAR EE R AL (R

Note: The proportion stands for the percentage of grape growing area in
the crop land area, the change in specific gravity stands for the proportion

changes compared with the previous year.
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