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Evaluation and Prediction of the Cultivated Land Ecological Security in Huachi County Based on PSR and GM(1,1) Model
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Abstract
County cultivated land ecological security index. The results showed that cultivated land ecology safe was the overall upward trend in Huachi
County during 2009 —2014, the cultivated land ecological security situation continuous improvement during 2015 —2020 the main obstacle fac-
tors of concentrated in the area of urbanization level, rural per capita net income, effective irrigation area, total power machinery, unit farm-

Using the PSR model to establish evaluation indicators, through the GM (1, 1) grey forecasting model to forecast the future Huachi

land agricultural film pressure.
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Table 1 Evaluation index and their weight of cultivated land ecological

security
~ YE 2 A b
'Il‘flalze}?layer Gf(ﬁ:]lfes Ii?l?;%r j{IErIE;Ef \X;rfi;;i;ns
layer layer attributes
BEAERZ S K ANAEEP) - 0. 131 456
B g Evalua- AH SRR (P,) - 0.044 771
tion of cultivat-
ed land ecolog- AR AL (Py) + 0.059 145
ical security ALK (P,) - 0.036 054
Hpi AR 7 (Ps) - 0.032 150
NIRRT (P ) - 0. 032 668
RS DAREEER(S,) + 0.027 577
WA (S,) + 0. 134 320
SRMER(S,) + 0. 069 081
P ESEA(S,) + 0. 046 971
Wi—r=lr 5 GDP L (S,)  + 0. 056 165
RKEFRE(S,) - 0. 042 720
W ARBGHEE A (R,) + 0.053 343
Ak A4 A (R,) + 0. 095 589
NS ER(R,) + 0.073 792
B HIE SN TT (R,) + 0.064 198

=" FOR AR bR, RIS PREB VBT + 7 FoR IE 4845, B4
BB R4S
Note:“ -7 indicates the negative index,that is,the smaller the index val-
ue,the better;“ + 7 indicates the positive index, that is, the larger
the index value,the better
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Table 2 Evaluation rank of cultivated land ecological security

TRFH LA T4l
Security level Safe condition Safety value
I A 0.8~1.0
I g 0.6~0.8
I I 22 4 0.4~0.6
v BG4 02~0.4
\4 NG 4 0.0~0.2
#3 GM(1,1)ERUEERIIRAE

Table 3 GM(1,1)model accuracy test standard
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Accuracy class  Small error probability(?) Mean square error ratio( C)
1 >0.95 <0.35
2 0.8 ~0.95 0.35~0.5
3 0.7~0.8 0.5~0.65
4 <0.7 =0.65
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Table 4 Rank of cultivated land ecological security during 2009 —2014
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Y Pressure Status Response Safety Security

ear . . .
index index index value level
2009 0.234 94 0.049 50 0.001 31 0.285 71 v
2010 0.254 18 0.131 47 0.012 26 0.397 91 v
2011 0.158 94 0.191 37 0.085 23 0.435 54 Iil!
2012 0.111 53 0.186 38 0.123 56 0.421 47 i}
2013 0.061 27 0.311 31 0.280 55 0.653 14 I
2014 0.248 73 0.319 29 0.235 48 0.803 50 |

MF 4 W] LI H,2009—2014 AEAE I B AR 28 22 4k
M RPER RS, B A 25 2 fE N 0. 285 71 I F+
0. 803 50, A AL A FEHAWITE =, A S IEA W

2009—2014 A4t ELAF A A 2 AR A mT 43 2 AN By
BE:2009—2012 AF kb AR 35 % 2 YR T 27 T #2012
A T B, B 29U AR 2GR T I R 2 29
2012—2014 4 Ff b A= 25 42 4 {8 Pl 52 71, B 2012 4F 11
0.421 47 - F+3 2014 4E[4 0. 803 50, = 2542 4 2540 I S %
SR TF R 22 4% X5 2012 4E LRI AE SRR R
SR RS E L, A 2013 AEFFUE IR AE A A B35 | 4T
HERIVR S F A 2L R A5 R, LA R AL S PR K e
SERMF .

Aetth AR AR A2 A A 2012 AEREAT T R, SR FH A
JERRL (0 2) X 2012 AF#EH AR A 2 A i) 2 SRR A Tk A T
LWL SRS,

5 2012 EHHESREBBESHF

Table 5 Order of main obstacles to cultivated land ecological security

in 2012
{iJF Order WA 2 =85S
Disorder factor Barrier // %
1 MBS, 15. 06
2 NEERE(P,) 15. 04
3 ABHHEAL(Py) 10.15
4 N AR (R,) 9.79
5 b EA%(S,) 8.06
6 BT AL (R,) 7.13
7 ARRER AR, ) 6.74
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Fig.1 Prediction of the change of cultivated land ecological se-

curity value in Huachi County
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Table 6 Order of main obstacles to cultivated land ecological security during 2015 —2020

AE() Year 1 2 3 4 5 6 7
2015 5,(27.77) R,(17.84) R, (17.72) R, (15.35) 5,(7.49) R,(7.21) S,(5.71)
2016 P,(17.66) R,(14.19) R, (14.09) R,(12.10) P, (10.43) S,(5.74) R,(5.52)
2017 P,(16.51) R,(13.17) R, (13.07) R,(11.12) P,(9.63) S,(5.82) S,(5.13)
2018 P,(14.64) R,(11.58) R, (11.49) 5,(10.37) R,(9.68) S,(9.10) P, (8.40)
2019 5,(19.23) S,(16.86) P,(11.40) R,(8.94) R, (8.86) R,(7.40) P,(6.48)
2020 5,(56.09) S,(32.34) P,(11.09) 5,(0.49)
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Note: S, ,R, ,P, and other symbols in the table represent the indicators in Table 1 respectively
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