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Abstract

Objective: This study aims to systematically analyze the spatiotemporal characteristics of crop
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planting structure in the mountainous regions of North China, identify and summarize the evolution
patterns of planting structure, and to explore the optimal allocation of crop planting areas on vari-
ous types of land plots with the goal of maximizing rural economic benefits. Based on this, relevant
strategies for optimizing crop planting structure are proposed, in order to provide reference for the
optimization of agricultural structure layout in the region. Methods: Based on the planting area and
cultivated land types of various crops in a village in Huabei Mountain District from 2000 to 2023,
the planting data of rural crops for many years were sorted and summarized. By comprehensively
utilizing descriptive statistics, simulated annealing optimization, and other methods, summarize
the spatiotemporal evolution of planting structure and explore the optimal allocation of crop area.
Results: 1) Flat dry land, hillside land, and terraced fields are mainly planted with wheat, corn, mil-
let, and soybeans, with wheat accounting for the largest proportion, exceeding 20%, and other crops
accounting for a relatively small proportion. 2) About 31% of irrigated land is planted with rice,
with tomatoes and cowpeas being the main crops in the first season, and Chinese cabbage and white
radish being the main crops in the second season. 3) In the first season of ordinary greenhouses, the
main crops are small green vegetables and tomatoes, with small vegetables accounting for over 30%
of the total. In the second season, the main crops are morel mushrooms, accounting for 43.75%,
while the remaining vegetables account for a relatively small proportion. 4) The first and second
seasons of planting vegetables in the smart greenhouse are mainly oilseed rape. Conclusion: Crop
cultivation in the mountainous regions of North China is influenced by sales volume, profit, land
type, and cost. The planting structure significantly affects agricultural development and needs to be
adjusted reasonably to enhance productivity and farmers’ income.
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Figure 1. Pie chart of parcel types
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Figure 2. Crop cultivation mind map
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Figure 3. Single-season food profit ratio in different plots
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Figure 4. Vegetable profit ratio in different plots
E 4. TEHIRIGFIFELLER

R ] 4 7] — 1 = A A1 2% T 1 vt I PR s B A i S AE A 7] SR AR O R R0 B, A B B SR
e E A AR GE S AR ZZ A K, A R A R St R

XA TS S BE S B IR S BUA 8, RS R AE M RO R R Ry RN 5F R L, A 4k
R IC P S AR 355 AT £ 4 08 AN 7 17

4. ARFGE

WA 2 M IA BIHPCREYE S, H5E 2025 AU 7 8. 787 Sl WU & & 1350 /e ix
PR T e KA 2 A B AR VE W bR S IS 2

T JeAT 0 M R

1) i 2025 FLRAEM B E R MEBA. B ESRERE.

2) B 2025 FHAE], 2RISR K AR R T, BB RS RN I 0 .

3) B 2025 F A A & 5N 2024 ) SERR T R .

4.1. REZE

MRIEH VRV AN . AR 2 LA AR AS B 17 L nt A8 Bt AT 5 L

1) AR 10 4, FoRE MR, i=1,2,--,34 . 10 X NE NS j R ED
HA(E), j=12,,n, o n ZIEWFIE.

2) PR A0 Y ONE j MR AL AR R, PO R AL A

3) AN : i GRS j A EVIR AL AR A . W as N R B S R SRR,
R AR

DOI: 10.12677/hjas.2025.154037 312 A F} 2


https://doi.org/10.12677/hjas.2025.154037

2L, e

4) (BB EREMANR: W MIEM TR EENRN S, SFiE S E, 8w e A .
4.2. HREH

HRIEHT T IR ALE , EAT Q1R 2R

1) EPDENELI A AR BRI R /Do Bl B FE ATt B AR S 2R 1R, K
Gest ] DAFIE K R ATBE 2K

2) AFRVFE M

3) ZFENDAFE— RGBSR By RoR N R A A
3B, 21, Vi

3
t=1

4) BAFIHEZ W T4
5) B MBI (YT B B S TR D X, < 4,

4.3. B¥REH

N T3] 2025 4 2 WA SRR %8, (A2 R B, XERIE HARET E Lo
HIE S RN E, = X, *Y, .
M E; < S, FrA R DIEE N
B E;> S, A ek
profit, = {Ei/ TP =X *C, fE; < 8,8, P - X *C iE; > S/}

J J J

%4@%%%%%%%%%%%&%%%%%2ﬂ,wiimﬁ%o
4.4. ETEPIR K7 EREREER R
4.4.1. ZEBE

PLEZECE [ 2024 5% Mo i) B 5 0V E A JE i, Ak b SCrTRAL 2 A B AS [ b Bl B 21 BL o
b, 15 K2 BB MR R R 5y, MR (L MR AR, O 7 B E 45 SR T Az
SE ] HE 35 BRUR i wh (B E —— PP AR LE B H L BRI SR A A S 8 B S B EL A B e o TR B AR HE b
ATARAL A3 AT ) B8 S 1) = R A 5 RS FTEA ZEA KX — 4518, BT HsErEm S, &AM, EiEm
KA 7K 58 H = 2 VA A A A s B 2B Y . Bt DAE =& T 2 BORAE i SV E Y s 4 B 4 b AR 1)
B . DU E ST BT,

Table 1. Unit sales amounts to costs for different crops
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