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Land misallocation in agricultural space based on cultivated land
suitability evaluation:a case study of Xinjian District, Nanchang
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(1.School of Land and Environment, Jiangxi Agricultural University, Nanchang 330045, China;2.Nanchang
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Abstract: [ Objective | To analyze land resource misallocation in agricultural production spaces and to
identify scientifically the spatial differentiation characteristics and key areas of such misallocation is an impor-
tant foundation for promoting the alignment of agricultural spatial layout with the natural geographical pattern
and agricultural production laws.It is theoretically and practically significant for strengthening farmland protec-
tion and achieving sustainable land resource utilization.This study takes Xinjian District as an example, aiming
to systematically reveal the scale, structure, spatial distribution characteristics, and primary driving factors of
land resource misallocation in agricultural production space by constructing a discriminant matrix based on
farmland suitability evaluation.[ Method ] Based on the natural endowment and agricultural production of the
study area, 14 evaluation indicators in four dimensions, namely soil conditions, natural quality, social attributes,
and location conditions, were selected to construct a farmland suitability evaluation system.Then, in terms of the
core discriminant principle that “cultivated land utilization is the first priority”, the land resource misallocation
patches in the agricultural production space were systematically identified.Finally, the Geodetector model was
introduced to quantitatively analyze the influence degree and interaction mechanism of each factor on the spa-
tial differentiation of land resource misallocation in agricultural production space.[ Result](1)The proportion of
land resource misallocation in the agricultural production space of Xinjian District is 6.39%, with a total area
of 7 780.71 hm*.The misallocation patches are mainly distributed in Shigang Town , accounting for 22.01% ;
followed by Jingiao Township , accounting for 21.93%. (2) From the land type composition of the misalloca-
tion patches, the area of farmland in the unsuitable area is 295.78 hm’, and the areas of garden land, forest
land, and grassland in the very suitable area are 1 273.80 hm*, 5 755.64 hm’, and 455.49 hm’, respectively.
(3) The single—factor detection results show that the misallocation of land resources in agricultural production
space is the result of the combined effect of multiple factors.Among them , natural quality is the fundamental fac-
tor affecting the spatial differentiation of misallocation, economic benefits play a dominant role, and agricultural
population density is identified as the core driving factor, with the highest explanatory power for the spatial anal-
ysis of misallocation. [ Conclusion | The framework constructed in this study, which includes “posing the prob-
lem—constructing the evaluation system and discriminant matrix—analyzing the characteristics of misallocation—
proposing countermeasures and suggestions” , can effectively identify the scale, structure, and influencing mech-
anism of land resource misallocation in agricultural production space at the county scale.The research results
can provide a scientific basis for formulating differentiated strategies for optimizing agricultural production land
use layout at the county scale and offer decision—making references for the precise implementation of the
“large—scale compensation” policy for cultivated land.

Keywords: agricultural production space; misallocation of land resources; discriminant matrix method;

layout optimization ; cultivated land protection
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Fig.1 Topographic map of the study area

1.2 HiEkiER AL E

AT il A S F2 BV T O i AR RN TR AR =28 L (1) R B8 2023 4R g IX [ AR
TR A B b R A2 L X T R R A SN R TR TR A DX SR R R R Ry 5 A A
R VR T ] A 72 T ] A R R v 1 A A B SN 5 YT U AR ke 1R T b L I R e g s I b L 1
A LB i | 98 pH BRI TR A DR T b 23 S5 0 GBS PR o (2) MRS B < BT A 1X 30 m a3 BRI
BUF S AL (DEM) |, S U5 T b BE 23 W] 3098 2 (http://www.gscloud.cen/) , 3132 Fi AreGIS 10.2 {42 Bk
FE RS M AR B SR AR o (3) Gt S SRR B KR EE R IR T X R4 s N B Sk T
X ST

2 Al A =S (8] A 3 B R S B PO R T 5T R B

2.1 Al A 7 ) 1 3t B R 5 B P O

i 2 B R T AR b s ] 3t O TR I B9 R, A A 7 s ] v o B RS T B AR A AR )
B RSB R A AR B A 2B SRR AR A AR 7 T B | el AR AN
[ 2 8 - b BE U A ISR BRI o AW S8 s A 5 — D05 e i JEL s, Al A [ o T 7Rl
A s (AT SRy SRS 1 AR M BE A Sy Rl A 7 R, T B e A AR . I R R R T
Al AR 57 25 ] - BEIRAY REIE , BT AR S r DB (I T EOR R ) 1) DX, - i ] T 2R B g
R FESE T 3 DG B R T BOR B 5 AR 1 AR AR A DA SR O R M ) 9 DX, - i
P T BRI BOBF BT I8 , S B S KU A 7= AR AR R RS AR o Sk i 22 2 - BT IR
RS2 B e DL C M AT 22 0 FH B DG B RAE



- 1226 - RN AN I 3 4 48

22 WHHRBEE

AFF SR 5 [ PN A A DG 58 R, A B AR FH R 565 — D02 Iy i N FE 2 SR AL, DL B8 1S ) il — A4
AEPEU A 22 IR 5 B — o AT B B R — 2 0 X SR A I Ry F2 4, B 2 T %, W Al A 7 2 [
BT URAE BB BT AE SR o SR S A ARRAIE—5 0] DR~ 4 43 BT SR W, 6 30 SRR AT 2 T R A T 3T, 4T
AR A DX Al AR 7 A3 ] - Ml B R AR TC 0 25 TR A, 42 FH b BRI 25 40 B L 52 i R 7, 2 i 4 o X
PERY ARG I . BE T S R AR A BOR 95 5%, IR AR RF BT R Al Az 77 25 (] -+ i 9 i 4r 22
AR ) R EEBOR E . AR AR AR A 2 Fis .

ETSHEEHF R LEF T AL FREE

—
SRS -

ERiEsER
BAEERE

I
E L L i
i TRENEEE 1 | i
i T %ol ) ! |
1 I 1
1 i i i
: gg o e T R !
1 [ 1
] = BHRRE i i
= il I
I §§ i sERORAE | | _ |
= dagns b e | e | e | e | e |
Lt - | [EEEK (D] | #e | BR | BR |
L] % % RUACEE | | [REAK AD | &w | an | aw | e |!
I S RAABOEE Dol gk am | g | v | EE | Ew |
| bV BB (N | BT | ke | igw | it |
! :: FEHIK (V) | ke | s&w | aew | aww ||
1 I 1
| 1! i
| [ 1
}
i o !

mE SR EEEW

P2 o2t ) M W BT A R
Fig.2 Technical flowchart for analyzing the mismatch of agricultural production spatial land resources

2.3 HtEEEIEN
2.3.1 M IEARLEIR

AT S BT AR 7 RIS AR At JE vk XA 4 A2 B v s B 3 i
AP -3 pH RS 14 IR PR PR TR R (GR 1), 5B i 2 B PY A 5 =k e E E A
AR BT 5T 32 AR S 5 ) AT o

(1) B35 HEAG A bR D 2 4 b T o A S TP AR IR, = A 46 - R i il | 33 AL 0T B i FN 1 4



4] BRACESE TS BN AR AR 25 ] B IR B IO 2 SR AE A —— LA B TR DO ] - 1227 -

pH. 3B A 3 pH M B TR 00 RS IRINEAL -5 A R 45 A% 00 50, X VR ey =ORn -
A2 L B e P A T A s A BB 5 e R SRR g R, B S B A e AR M)
HE PRI AR SR

(2) A SRR« AR BRE R AR A 7 B AR 5 DR SE T ARV A 7 RE 0™ B3B8 R e R A4
SRS 1 AR 2K PR AS AR BE -5 7K A TSR XU 8 B A e A, A TR 2 i 24 TRAR ol 2 T ) A
3o MR PR B A o 45 18] BT N o AR AN A 2 72 W, 0 DX ol o i e MR 0 e i 22, U
RANE LAY AUAAE Ml 38 FE A B A R GT A B B AR G o 10T 0 5 BE A DA R AIE DX IR ST 288 4 R B 1Y
Bl dabn , SAOHE B RE L IE MG G R o MK A 0 SR AR DX AR 1 2 A A% O AR 254 e, FL25 1]
o355 AR A M S P L S R OO R AR KB N AR S 55 o A T RO B B KR
H AR A R B IE [ 2R N T 4 ZARRK BN A FLPEPPO AR T LA AT DX K 1 O

PR R R 2 M TS AR 255 P FRAC HEBOR S I U RE VAR, PRS- 4 SR B/, b RN 5 )
2, MBI AR AR A 2R

()
AR F = In(S) (1)

A, FORUEPERREE s POy BB R A TS, ms ST AR, m’
() tt 2wt At s R R E R B S5 RO A T 85 BE RO T R R E R A R
®1 HHEERWEEMNER

Tab.1 Cultivated land suitability evaluation system

2 Ei=g A TEPR O AT
Criteria Index level Classification standard for indicators A WO
SR WE R I 1 11 v % Weight  Effect
Name Weight Name (10) (8) (6) (4) (2)
A + 4 et it Rt Wt b1 0.06 iE
Edaphic 023 HHEAHUE SR >0.8 0.6~<0.8 0.4~<0.6 0.2~<0.4 0~<0.2 0.09 1E
condition + 3 pH 6.5~<7  6~<6.5&7~<7.5 5.5~<6&7.5~<8 5~<5.5&8~<8.5 <5&=8.5  0.08 iE
BeRE(%) 0~<2 2~<6 6~<15 15~<25 >25 0.14 il
A /m <79 79~<199 199~<340 340~<515 >515 0.06 il
F AR B H I AR FE /m <50 50~<100 100~<200 200~<300 5300 006 fr
Natural
0.41 ZAEVHMEAKE/mm >1720  1680~<1720 1640~<1680  1600~<1 640 <1600 0.05 iF
resource
quality FH A 5 <1.06 1.06~<1.11 L11~<1.18 1.18~<1.30 >1.30 007  IE
0] [0 55/
N >1.8919 1.1628~<1.8919 0.791 3~<1.162 8 0.199 8~<0.7913 <0.1998  0.03 iE
(km-km™)
N VYN ;4]
HhzmtE . - >420 315~<420 210~<315 105~<210 <105 0.08 iF
Community  0.17 (A -km™)
property Fl AT L E >80% 60%~<80% 40%~<60% 20%~<40% <20% 0.09 iE
BEAAT 18 6 P >0.8 0.6~<0.8 0.4~<0.6 0.2~<0.4 <0.2 0.05 il
XA 41
, B AR R
Locational 0.19 N =>0.8 0.6~<0.8 0.4~<0.6 0.2~<0.4 <0.2 0.06 il
. Tl R
conditions
7K V5 b >0.8 0.6~<0.8 0.4~<0.6 0.2~<0.4 <0.2 0.08 il

R B TR X B ) 5 pH 9 4.0~6.5  Ja Tk -+ 18, 398 pH (AR, 368 B2 A48 B3 40 945 0BT, DRIk pHL K280
E ROV

The soil pH of cultivated land in Xinjian District of Nanchang City ranges from 4.0 to 6.5, indicating acidic soil. Within this
range, a higher pH value corresponds to a higher classification score for the indicator ; therefore , pH exerts a positive effect on the

evaluation.
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q(X,NX,)> Max[¢(X,) q(X,)]
g(X,NX,)=q(X )+ q(X,)
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Fig.3 Evaluation results of the suitability of cultivated land in agricultural production space
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Tab.3 Statistical table of land resource mismatch in agricultural production spatial areas

R FEHE XL AEEX(V) X
FrEx Aitmm® ET %
District [e] b R = /N /hm? Fhib Total Percentage
Garden plot Forest Grassland ~ Subtotal  Cultivated land
FK A HiL Ak
0 7.39 0.17 7.57 0 7.57 0.10
Baishuihu Management Office
BES
9.18 12.97 7.83 29.99 0 29.99 0.39
Changyi Township
WA
1.06 5.60 3.30 9.97 0 9.97 0.13
Chengxin Farm
KIEHE S
54.70 451.24 29.19 535.13 0 535.13 6.88
Datangping Township
e LA BRLAR
0.82 6.62 0.20 7.64 0 7.64 0.10
Guanshan Management Office
fE ) R A
0.86 0.63 3.54 5.03 0 5.03 0.06
Henghu Reclamation Farm
AR ETIE
0 0 0 0 2.05 2.05 0.03
Jiaoqiao Subdistrict
G
493.87 1 145.97 66.15 1705.99 0 1705.99 21.93
Jingiao Township
PRiA:
72.47 207.75 30.07 310.30 0 310.30 3.99
Lehua Town
HREF 4
3.66 41.40 66.49 111.54 0 111.54 1.43
Lianwei Town
% 5
0.67 3.97 0.38 5.02 0.16 5.18 0.07
Luoting Town
0 0 0 0 70.58 70.58 0.91
Meiling Town
41.56 735.70 20.32 797.57 0 797.57 10.25

Qiaoshe Town
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sk
o EHE XD AEHX(V) .
FrEx Hitmm® Hr %
District [E] i MRl ELHb /N hm? b Total Percentage
Garden plot Forest Grassland ~ Subtotal ~ Cultivated land
Fapti
0.59 39.39 1.13 41.12 0 41.12 0.53
Shibu Town
A1
206.71 1440.15 65.42 1712.28 0 1712.28 22.01
Shigang Town
AL
62.60 119.91 65.80 248.31 0 248.31 3.19
Songhu Town
K-
0 0 0 0 70.66 70.66 0.91
Taiping Town
B &
64.66 109.18 4.65 178.48 0 178.48 2.29
Tiehe Township
[iig:d
60.59 808.31 23.35 892.25 0 892.25 11.47
Xishan Town
B
128.23 239.37 29.47 397.08 0.09 397.17 5.10
Xixia Town
EQIIL
9.36 227.45 34.90 271.71 0 271.71 3.49
Xiangshan Town
B A AL
62.20 152.63 3.12 217.95 0 217.95 2.80
Xingizhou Management Office
B
0 0 0 0 152.25 152.25 1.96
Zhaoxian Town
it 1273.80 5755.64 455.49 7 484.93 295.78 7 780.71 100.00
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Tab.4 The detection results of the driving factors for the mismatch degree of agricultural
production space and land resources

HF Factor X, X, X, X, X, X, X,

qf8 0.0135 0.075 6 0.5195 0.096 4 0.037 3 0.0250 0.038 7
plE 0 0 0 0 0 0 0
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Fig.4 The dual-factor interaction detection result map of the degree of mismatch of agricultural production space land resources
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