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Changes and impacts of cultivated land and grain supply and demand pattern in Xinjiang
based on the degree of food security contribution
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(1.School of Public Administration (Law), Xinjiang Agricultural University, Urumgi 830052, China; 2. Natural
Resource Management Innovation and Development Research Center of Xinjiang Agricultural University, Urumgi
830052, China)

Abstract: To explore the Xinjiang cultivated land and grain supply and demand structure changes and its
contribution to national food security, and the effects of cultivated land change on food production, this paper used

land use dynamics to analyze the spatial and temporal changes of cultivated land and grain planting area in
Xinjiang, combined with the consumption statistics method and the contribution degree of food security (FSP)
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model to estimate the contribution of Xinjiang to the national and regional grain security in Xinjiang, and further
clarified the spatio-temporal changes of grain supply and demand in Xinjiang, used sensitivity model to describe
the impact of cultivated land area change on grain production from 2000 to 2020. The results showed that ,first, the
overall cultivated land and grain sown area increased steadily, respectively increasing 2.877>10%nd 8.070x10°
hm?; wheat and corn account for about 80% of the area, and the corn planted area increased by nearly two times
during 20 years, while the wheat planted area decreased slightly. Second Grain supply was always greater than
demand ,and supply and demand gradually transition from a tight balance to a certain surplus space; Third , the
contribution of Xinjiang to national food security was always positive, and the average was 2.3%,making a certain
contribution. Forth, the contribution of different states to Xinjiang's food security varies significantly in space, and
the center of gravity shifts from southern to northern. Reasonable protection of cultivated land and the positive
influence of land planning lead to an augment between cultivated land area and grain production. The research
shows that scientifically measuring regional grain supply and demand based on the contribution degree of food
security is of great significance for promoting regional grain work and formulating relevant policies for ensuring
national food security.

Keywords: cultivated land change; grain supply and demand pattern; statistical method of consumption;

contribution to food security; Xinjiang
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The base map is made with the standard map of the Ministry of Natural Resources, the approval number is GS
(2024) 0650, and the boundary of the base map is not modified, the same below.
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Figure 1 Location of the study area



1.2 HIEXIE

AHF L E SORT 14 AN A 2 TR, BHOEAR . SR E R A AR
FIMREEY = B S E = i e DUROHORS . RS . WU R PR R E T G
SRGTHEE) - W2 NDEE LKA ERE RSO FERE CHriBgiitE %) Chrasii &g
5y KB MM G A
1.3 MGk
1.3.1 MR BN

) FH B 25 B FR I 701X 2 L i e — B[R] Y B AR AR, 1T 8 SR 7T 1% 28
AR A EE) i LR oA — R FH B AS B SR A A sE A AR AR s . AT

K=H§5*%*um% (D

A, KRR T BOE R AR Loy Lo RO SO BEWI Y], R Ii%26 + 4
s TR BIKEE.
1.3.2 AT REWH

A FCR I R G PRI AR SR B TR &, BT OR LB PR AR AR Tk
HRL PR R BURE L0 2 i 20,

(1) AR R

FURRYH 9 XORR R REAR B TR R &L, AR TRT R E M, W CRED R
FoREHRWE CRAD ERFETFHENARREFRRES2E (BT W CRAD
N B ECHHIR SR . ABAN ARy 1 B R TR SR B G 12 M SE B i &, SRR I, %
SE AR SN E AR RECA 1.4; 2005 T (L 2005 4E)IE R4 H R 50N
12%F11 20%, AT 8 BRAE K BEZ AN ARy 4%27 ., THEA T

Cheed® = (PFCS™ x PS™) /(1 — w) + PFCI™™ x PIFTN)/(0.96)  (2)

Horp, cRood Gy RN B i, PECS™ NI BU IR TR E, PSY IE D4R

tj
PFCI" RN ANBIR AT RE, PITUARNANOEE, offERIMNHES.
(2) Akt AR 2
TR L B PO AR S AR AR AR, SRR A T S R B R R LR
HRBRE. HETKZHW SR R B A R B e 2 E R, B8 m B R %
PERTE B T EBOR, SR E M IH AR R EZ R W R . AR TR (AR ™
AN i FEORNC g 2021) BEAT HrsEi AL R B TH S THE A SN T

CfeeaG =Z?=1Pi X6j (3)

ti
b, IR i K E s AR RIS R, PO | 2K B R E, 5N

BB ETRERAREL B ETUKTEMRSE, BFEER. SR R §E.
WRAIE = NP, IREHA RS R 24, 1.7, 1.9, 1.81, 0.3, 0.98.



(3) ML HHRIHE 9%
TR IR MU AR, 255 DUEREIT, XL S AR R
i Tl AR 1 S B2 75%027, THEA A

clactoryG — (Cay O L4y Lo 1975 (4)
Pa  Pb  Pa Pe
Horfr, GOV G TALFRUAEL, Con Cpe Cov CoAMBIMUE. (T, TR RIBRA 1

FE, Pes Pa~ Pa~ Pp7PIMORSE . RS MRS ROFEAR R B BUEDY 5. 3. 0.17.

2.3,
(4) Fb3 FIARH 2%
TR R E P e AR A, ORI T ARORIT 5. tF A F

CtsieedG :Z?Sl XA,: (5)

o, CEPet R ADRIE S B, SONFRRR R AL, Ay 150 kg hm?, oK

kol

FKRREA N 75 kg hm2, HABKEAIEY N 225 kg hm2 ), A AREEVIRITH AL, hm?,

(5) MREHFE

HAOGTRRE A= 647 188 LR TR MR & S, MR —BUhriE, i)
i DAE I B8 P~ 51K 2% M B FE AR,

¥ OUE 5 TUINAT, EPRISE AR B TR R R &
1.3.3 ME LTI ERA

R 22 4 DR P2 8 0 DX U AR B 7R SRRR Al B o6 DAAM X O B 22 2 R DRI RE ) o
AR IO PSP B, IR SR & 2 A TTERE . AT

T = Yz (Y — Fip) (6)
D; =" 4100 (7
[, P AT AR n AP AR S jOAARFESED: T8 | FE%
HIX AR R Vi | R T IR =8 Ry o j R DO R REE; Dy M j
SERE T Hh X AR B e A TR B (%), EDBROK, 30T [ 5K Bl X SRR £ 22 4 1 Tk B HOK
1.3.4 UKL
BUBNETR R G0 S A AR AR AR, 27 DAL, FOAR = S0 A i AR ) ok
PEE SR B0 BN AR & 7= AR AR S I A AR R 2 BP0, 5] O\ EZ SR
PR R AR A8 B B 0 BT A 7R AR B 7 e Ak O BB RO, AR
Gt+1_Gt/
B = Lt+1—Lt/:t
A, BN FEH R B = B TR AR AR I B BE R B G AT G 40 N IZ M AT
ARERE 5 Lo Lea 2000000 0) . R0 L. 24 <0, RR#AHNRE &

(8)



X HFH AR AR A US4 >0, RRE 72X I AR B BUK, Bl B 1 KT Y 58
2 ER59H
2.1 FEHERSREMERRTUSH
2.1.1 WP AT

2000—2020 4F, 7 G A b TH] RRURIRR £ 35 0 T AR AR AR OB I N, 30 2.877>40° AN
8.070><10°hm? (LI 2) . Hrr, #EHbIHIFIAE 2009 471 2019 £ B R IBENY, 2 HT4E
U =k A A COUR AR =) SR 3R o REs AR, RN
2% B 1 R IR SAR 1) 43 PR SR A I 22 06, 45T J VAN =8 5 AR b T AR e L 2 i
FIREC RGN AR B R REF AR G FE AR & 2 b 228 ETHE FRE&ES, fAER b IR
PR NERTTOK A MR IR, JLd 80% A, WHFTIN, KM ARG n
T 2 4%, HARDURRR & EH R A ENR R T EES, TEhTEREVMEEFRREHE 1
FURR DR 521200 4% A8 R LB ) It B i 2 o 3, TRDREFDARES I, 6 TR R SR 390 (LI 3D

[ 2 2000—2020 FH7 SR O T AR SRR B Pl T AR AR 4L

Figure 2 Changes of cultivated land area, grain planting area in Xinjiang from 2000 to 2020

P 3 2000—2020 43§ 4EAR F1 /1 P At AR L7132 4k
Figure 3 Changes of grain planting area proportion in Xinjiang from 2000 to 2020
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Figure 4 Changes of cultivated land.  grain sown area and their dynamic attitude in Xinjiang from 2000 to

2020
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Figure 5 Changes of contribution degree of grain production. consumption and food security in Xinjiang from

2000 to 2020
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Table 1 Grain demand structure in Xinjiang from 2000 to 2020

0y FIAR ek AR Tolk AR Ty IR e
Year Ration/% Feed grain/% Industrial grain/% Seed grain/% Wastage/%
2000 56.30 32.93 5.86 2.56 2.34
2001 54.92 34.86 5.64 2.35 2.25
2002 53.14 36.60 5.54 2.36 2.37
2003 51.15 39.61 5.05 2.04 2.15
2004 48.81 42.41 4.63 2.03 213
2005 48.64 42.90 4.32 2.05 2.09
2006 50.26 40.49 4.91 2.14 2.20
2007 46.80 43.89 5.06 2.08 217
2008 49.44 40.29 5.47 2.30 2.49
2009 49.17 38.71 6.08 2.89 3.14
2010 50.10 37.39 6.76 2.67 3.08
2011 50.90 36.41 7.11 2.55 3.02
2012 49.67 37.39 7.27 2.53 3.15
2013 42.93 42.41 7.93 2.85 3.88
2014 46.64 41.06 6.07 2.66 3.57
2015 43.22 37.31 13.66 2.42 3.39
2016 40.17 39.11 15.51 2.45 2.76
2017 40.44 41.62 12.79 2.40 2.74
2018 40.03 41.15 13.87 2.23 2.72
2019 35.73 43.43 15.75 2.28 2.81
2020 38.98 41.14 14.99 2.16 2.73
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Figure 6 Contribution of each prefecture to Xinjiang's food security from 2000—2020
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Table 2 Grain production on the cultivated land area changes sensitivity hierarchy
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Figure 7 Sensitivity to cultivated land area changes of grain production in Xinjiang during 2000—2020
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