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Evaluation on Cultivated Land System Security in Chang — Zhu — Tan
Region Based on Quantum Genetic Projection Pursuit Method

ZHOU Hao' HU Ling' CHEN Zhushu®
(1. College of Geographical Sciences, Hunan Normal University, Changsha 410081, China
2. Yiyang Tobacco Monopoly Administration, Yiyang 413002, China)

Abstract; With the development of urbanization, the security of the regional cultivated land system was
facing certain threats, and the evaluation of the security of the cultivated land system was critical as an
important measure to improve the security status of the regional cultivated land system and ensure the
safety of food production. Taking the Changsha — Zhuzhou — Xiangtan ( Chang — Zhu — Tan) region as the
research area, from the perspective of systematic protection of cultivated land quantity, cultivated land
quality and cultivated land ecology, to construct a safety evaluation index system of cultivated land
system, and the improved projection pursuit model of quantum genetic algorithm was used to
quantitatively analyze spatial and temporal evolution characteristics of cropland system security and
identify its key factors. The results showed that the projection value of each subsystem in the study area
presented a state of “staggered decrease” , and the comprehensive safety projection value of the cultivated
land system presented a fluctuating decreasing trend of “first increase, then gentle and then decrease” ,
from 1.252 1 in 2009 to 1. 2517 in 2019. In 2019, the safety spatial pattern of the cultivated land system
in the Chang —Zhu — Tan region showed a differential characteristic of radial improvement from the central
urban area to the surrounding distant and suburbs. In view of different cultivated land system safety grade
areas, regulatory measures were put forward according to local conditions. The total cultivated land area,
per capita cultivated land area, cultivated land reclamation rate, mulch load per unit of cultivated land
area and sewage treatment rate were the key factors affecting the safety of the cultivated land system in the
region, and it was necessary to actively maintain and improve the safety status of the local cultivated land
system in terms of protecting the amount of cultivated land and improving the level of utilization and
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management of cultivated land. The results can provide theoretical support for cultivated land protection

and high-quality social and economic development in Chang —Zhu — Tan region.

Key words: cultivated land use; system security evaluation; quantum genetic algorithm; projection

pursuit model; Chang — Zhu — Tan region

0 3

Bl 2R G0 R B A 7 B AR SRR RERBE 45 1,
HURFME A ) B8t Bk A B R M (B B T
) ARESER MG L RENREAE
FHBIEE R B T A Tl Ak i Pk % &, 2
e U o NS B s T Bk M AR S B
B2, 205 LR IR B Bk R G AT
TR U TSR A B b R G R R R R R B
SRt SZ PR RS R R EEAT S HIk,
B0 v i B N 2T 3 X T 8 kM 3R 48 2 4 vE A, 1R
SR b 2R G T I B4 2 4 1, 2 B Tk b 28 4tk
PO [T e ot CY R O R

HT, EANC T HER sy, REME T
A 2 XU | - 498 fe o A ) 5 0 b T R 52 1) 45
WS NS, Anfdi B 2B 25 XU EAl ( ERA ) R Z B B ikt
AR EAL (Triad ) B2 T, B9 BRLA Y175 Y
it A A R G R [ P S SR R
A A R T Kt AR R R I MR
R gt TR AT i xR T Ak & R K
A e ML X B 2R 8 2 4 R LG R i) TR PR 5
FER A FE G ik L, Z i f 3 PSR — EES $845
ik 20 DPSIR Hig f& " %%, X JH TOPSIS
U IR R A v B e e AT R
PEAG  H 3R 7 X LA BRRR A 22 S X AR A R 1Y
SO PR A HER YA Rr R . TATR, I PR
Oy BN R R RO Bk e i S
AR Ry FE ) 3 5 BTN T e R )
Ak, B BT P R AR AR S R
PR 4 R R R SR,

AR TR Hb DX A7 0 4 AR R X —
A & T AT IR Bl A J A T P I R B R
SR X, AR I X AR T AL & R R
R AN )RR B R b 2R B b I i T R | XA S
B8 0 AL 5 ) 8, AR T B R B ek
BT R I ARSI R L IX R ITIX, B
i TR A S RGP R A R R &
VMR AR R R i st 1% s itk i B
TR PR 2R G0 A ARSI T BT, DA
S X B R R B 28 5 v o i R SR R AL B S
XFF,

i

1 AR SHFERIE

1.1 HRXER

AR TR DX b A YT P R Ui M R O AR 4
111°53" ~114°15", 45 26°03" ~28°41', iZH1IX )&
PR 2 AU i A, R T R B K TR, A
KR ZHE, Dl el F, 3 DT
(KT BRI T A T ) 14 DT REIX 5 N5
el 5 ANE L BRI DX TR bk i A A A A i
RORTE IR AR M X 20 & Rt s o
BEAL K AW =5, (E B b R AR 5 v kR
PACFNE TG 7 T I i 45 B M 22 4 ) AL H 4 R
H
1.2 HiERE

iR s o SN (OB S 114 7 7 G s W A B S
RN, A4 . GBI RS e T4 %) (2010—2020 4F) |
(KGR 5Y) (2010—2020 4E) | (BRI S8 3 4F
%) (2010—2020 4) (T G2 114 %) (2010—
2020 4F) (IR AR SRR S ) (2010—2020 4F) DA
KRR = B R &Mt & kG AR)
(2009—2019 4F) ,2019 44 b TR b X J2 45 X 2L (1)
HF i T FRUBCHE SF R T AR = R 4 A T RE
e, WA RIS AT 5 — 9 L BAbEE Kbk
VRt DX A T B DX R 3 >F Y ] SR Bl b R A
(https: // www. webmap. c¢n/) ,

2 MRF=E

2.1 #MRZRETFNIERERGE

B b 2R G822 42 ] 8 SO AE— 5 I 23 UV
P, BB R | i AR AR =R R
1M B SPpF R, B R s B, s B AR 2
WECIRAS (e SERF L SRR 2 2 i 4y, pF L R 42
b TFANZ UM Y 22 A RAS L IR AL S 8 T i e B i
RIENS Wi R G % A i B e 4 T2 4
AR 4 3 AT R G AL, Horp  BF e 4 4 g
(25 AR AR BEIR LI A 2 2 P A RN R Y
A I B st i s DL s Spt ko,
MR A 7 B T R ) 5 5K 5 B B 2 4 g
A O B A SR 2% P B e BF L B A S 0 P A
KV PRI TR R A 7 28 RS TR M AR 25 22
A DU g i/ B e A 28 S T A e A e A 2 R



270 P

b BB R

2022 4F

BEIROL , i A A A5 0 85 rp DR bl S0 A o i, 4
R AT RPSE R PRS0 R AR B b R
Gfefeti i e Stk g mh, R i
AR S L i ) B o A 9 3 R A PE A T
111 R i M A A PR 5 3 DR B VR T, =3 A
HRSC, HE R PEL R SR L a2iadT, A SCHERF
ARG R A TSR b R TR R G L N,

B B o AR b A 2 R G AR A
AR R AR R G N R AR A AR o —
D JE B 22 4 ply M ) 22 1 0 b
MR 22 2855 KA AL, 3 7 AR BRIA T B b i
LA gk A AR R A TSR AG A, 3E 8 MR bR
PR s B A 2520 4y B b A 25 )RR 3 SR
9 MERRIN T (R 1) .

x1 KEREMX#REZETNERER
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Fig.1 Time series dynamic changes of security projection

value of cultivated land system in Chang — Zhu — Tan region
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Fig.2 Spatial differentiation pattern of security status of

cultivated land system in Chang —Zhu — Tan region in 2019
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