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Application of Gray System Theory in the Prediction of Shaanxi Province’ Straw Resource Collectable Amount Based on SAS

WANG Tao,SONG Xi-fang, CHANG Xiao-jian et al (Xi’an Agricultural Technology Extension Center, Xi’an, Shaanxi 710061 )

Abstract [ Objective ] To predict Shaanxi Province’ s straw resource’ collectable amount based an SAS by using gray system theory. [ Method |
Collectable amount of straw resource from 2005 to 2015 was estimated based on the residue to grain ratio and collection coefficient. To analyze the
rural employ population,crop sown area,consumption of chemical fertilizers and total power of agricultural machinery as four major factors affect-
ing collectable amount of crop straw. GM (1,1) gray model and multiple regression model based on GM (1,1) were used to predict the collect-
able amount of crop straw in Shaanxi from 2016 to 2020, using SAS. [ Result] The prediction accuracy of multiple regression model based on GM
(1,1) was higher than GM (1,1) prediction. It accurately predicted the collectable amount of crop straw in Shaanxi Province from 2016 to 2020.
[ Conclusion | The reliable prediction of crop straw’collectable amount in Shaanxi provides a strong data support for carrying out the prevention and

control of agricultural surface pollution and improving the comprehensive utilization of straw for the government.
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Table 1 Residue to grain ratio of main crops and coefficient of collect-

able amount

VeI EHAL AR REL
Crops Residue to Coefficient of
species grain ratio collectable amount
/N Wheat 1.27 0.83
JKFE Rice 0.94 0.83
F>K Comn 1.10 0.83
HABA2 Other grain 2.32 0.83
T2 Beans 1.36 0.88
Fi4E Cotton 2.62 0.90
THEEHE Rapeseed 2.57 0.85
4 Peanut 0.86 0.85
HAIHZEAEY) Other oil crops 2.63 0.85
RS Bast fibre plants 6.65 0.87
#iZ& Sugar crop 0.34 0.88
JH3E Tobacco 0.71 0.90
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Table 2 Related factors and correlation degree of crop straw’ collectable amount in Shaanxi Province

RITEERGH -
. AL A B SR T, e AALBLbL 1
Y Rural employed Sowing area Consumption £ aeri P ltural

ear person // JT N 77 hm’ of chemical 'Oh.ﬂ gucl}/%akw

fertilizers // J7 t machinery
2005 949.22 439.12 147.30 1 406. 30
2006 948.41 398.35 149.73 1 452.40
2007 925.66 404. 47 158. 81 1 576.10
2008 902.02 427.45 165.90 1 705.50
2009 871.48 415.41 181.32 1778.50
2010 848.70 418.56 196.79 1 889.30
2011 816.40 418.10 207.27 2 036.60
2012 789.40 419.03 239.80 2 146.40
2013 774.60 418.35 241.73 2 326.08
2014 774.00 426.21 230.19 2552.13
2015 778.00 428.42 231.95 2 667.27
FEEJE Correlation degree 0.803 6 0.927 2 0.787 3 0.775 2
EHEF Correlation order 2 1 3 4
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Table 3 Forecasting result of crop straw’ collectable amount with GM

(1,1) in Shaanxi Province

by Qi Bl HRiE
Year Collectable Predicted Relative
amount // At amount // Jit error // %
2005 1 365.70 1 365.70 0
2006 1222.99 1271.18 3.94
2007 1 247.81 1291.84 3.53
2008 1393.94 1312.83 -5.82
2009 1317.04 1334.17 1.30
2010 1361.56 1355.85 -0.42
2011 1 408.01 1377.88 -2.14
2012 1.457.98 1 400.27 -3.96
2013 1421.05 1423.03 0.14
2014 1416.03 1 446.16 2.13
2015 1 436.23 1 469. 66 2.33
2016 — 1 493.54 —
2017 — 1517.81 —
2018 — 1542.48 —
2019 — 1 567.54 —
2020 — 1 593.02 —

3.2 ETF GM(1,1) W& e AEE TN

3.2.1 ZIullHJT R AR IK G SCHR BT 45 2R, e

K580 71 (X, ) AR AVE W 3% A i B (X)) AR AL AR B 36 )
(X3) SRR FH i (X,) 31X 4 ASsgm R VE R B AR &, FE Rl
AR (Y) IR &, #1720 IH T 3£ 2005—2015
APV A RS AT SO B S A5 R I R 2 I, 1 T SAS Rk
A 2ot B, EEARRL AT

Y =38.535 01 —0. 526 67X, +4.033 61X, +1.344 51X, —
0.089 95X,

1E a =0.01 (WEMEEAKF, F HAEPAEZ R 0. 000 7, 4
RUAFI 2K, R AR AL A ORI R . IR
FEAT L ARAEREFI AL (X, ) R ALLE S ) (X)) HF5FF
AR B R DG, 3R AR A A 0 TR 4 s A LA
BT USRS RS FT AT
3.2.2 4 APHFEM GM(L, 1) BRI, LA 2005—2015 4F4R
T 97 3 1 ARNE 3 b T R A AR R i P e A b AT ARG A
Bl 4 ASFZma R 2 D7 s Rl G2 H GM(1, 1) KA 4y
BXF £ 5 PR 2 2016—2020 47 (1) & J A b 47 ), 245 21
L4,

x4 BRUKEEZMERL GM(1,1) RETHA

Table 4 Forecast of influencing factors of crop straw’ collectable amount with GM(1,1) in Shaanxi Province
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TR\ B Sowing area Consumpti f Total f agricultural
Rural employed person// J7 A\ g al Consumption o otal power of agricultura
R J7 hm* chemical fertilizers // J7 t machinery // JT kW
Ye: o G e T I e 1 gy
B G FUS{H G B g FUSH i
Truth Simulation Truth Simulation Truth Simulation Truth Simulation
value value value value value value value value
2005 949.22 949.22 439.12 439.12 147.30 147.30 1 406.30 1 406.30
2006 948.41 942.87 398.35 406.99 149.73 156.28 1 452.40 1 458.52
2007 925. 66 919.10 404.47 409.27 158.81 164.76 1576.10 1 560. 08
2008 902.02 895.93 427.45 411.57 165.90 173.70 1 705.50 1 663.70
2009 871.48 873.34 415.41 413.89 181.32 183.12 1 778.50 1784.89
2010 848.70 851.32 418.56 416.21 196.79 193.06 1 889.30 1909. 16
2011 816.40 829.86 418.10 418.55 207.27 203.53 2 036.60 2 042.09
2012 789. 40 808.94 419.03 420.90 239.80 214.58 2 146.40 2 184.28
2013 774.60 788.54 418.35 423.27 241.73 226.22 2 326.08 2 336.36
2014 774.00 768. 66 426.21 425.65 230.19 238.50 2552.13 2 499.04
2015 778.00 749.28 428.42 428.04 231.95 251.44 2 667.27 2 673.04
AR R 2 — 0.011 6 — 0.009 0 — 0.042 2 — 0.008 9
Average rela-
tive error
2016 — 730.39 — 430.45 — 265.08 — 2 859.15
2017 — 711.98 — 432.87 — 279.47 — 3058.23
2018 — 694.03 — 435.30 — 294.63 — 3271.16
2019 — 676.53 — 437.75 — 310.62 — 3498.92
2020 — 659.47 — 440.21 — 327.47 — 3742.54
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Table 5 GM(1,1) prediction of crop straw’ collectable amount and
multiple regression model based on GM (1,1) in Shaanxi

Province Jit
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IC 2H AT
. et omQ, Dy OCPEALEE
Truth GM(1,1) P
Year lue [‘edic[ion TegTeSSl()n
value P model based
on GM(1,1)
2005 1 365.70 1 365.70 1 381.40
2006 1222.99 1271.18 1216.49
2007 1247.81 1291.84 1254.24
2008 1393.94 1312.83 1357.28
2009 1317.04 1334.17 1 338.97
2010 1361.56 1355.85 1 374.50
2011 1 408.01 1377.88 1 390.50
2012 1 457.98 1 400.27 1442.33
2013 1 421.05 1 423.03 1 433.81
2014 1416.03 1446.16 1 429.99
2015 1436.23 1 469. 66 1 428.80
SRR R 2 — 0.023 3 0.011 1
Average
relative error
2016 — 1493.54 1489.35
2017 — 1517.81 1510.25
2018 — 1542.48 1530.73
2019 — 1 567.54 1 550. 84
2020 — 1593.02 1 570.49
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