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Abstract

Agricultural production conditions serve as the core material foundation for ensuring food security
and advancing agricultural modernization. As the leading grain-producing province in China, Henan
Province exhibits a highly uneven spatial distribution of agricultural production conditions within
its borders. Existing research on fine-grained spatiotemporal analysis at the county level still falls
short. This paper takes 112 counties in Henan Province as research units, utilizes long-term panel
data spanning from 2000 to 2021, and employs methods such as the entropy method, geographic
information system (GIS) spatial visualization, and correlation analysis to systematically explore
the spatiotemporal differentiation characteristics and elemental correlations of agricultural pro-
duction conditions. The results indicate that agricultural production conditions in Henan Province
have been continuously optimized from 2000 to 2021, with various core indicators exhibiting dif-
ferentiated evolutionary trends. Spatially, there is a significant gradient differentiation and contig-
uous agglomeration pattern, with higher conditions in the east and lower conditions in the west,
and plains outperforming mountainous areas. The effective irrigation area is the core determinant
of regional differences. Multidimensional elemental correlations exhibit a coupling characteristic
of “strong synergy in infrastructure, weak driving force in fertilizer, and population matching scale”.
Irrigation and mechanization elements are deeply synergistic, while the correlation strength be-
tween fertilizer input and grain yield per unit area or total output is weak, and the driving effect of
yield increase is no longer significant. Population scale mainly affects total output through the pro-
duction scale path. Rural electricity consumption, which includes a large amount of non-agricul-
tural components, shows no significant correlation with pure agricultural production indicators,
and statistical caliber significantly affects research results. This study provides a scientific basis for
the high-quality development of agriculture in Henan Province and the construction of a core area
for national food security.
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Figure 1. Geographical location map of Henan Province

B 1. AR IR X E

TG A AL B R B R R, BTHR 16.7 I A R, BE 17 AT 1 AN EEREE T,
157 MEGATEIX, AR S0 FE 6 A 5 B & b 2 1 1 3 X R B R B R AT BUR T 5 1 112 AN B
TG, PAGRUEBEFER R AT it o AR 308 & AR MK, dby P8 B =i shoRAT Wy ARAF s Me il K
WA SRR AN, RN R K AR, PO R BR8] 1) PSRRI 5 A
A 55.7%, 135 26.6%, FERE & 17.7% [6].

FIEE 8 B IR AT KRR S, DUZR5 8, WAFEDE, 9P 10.5C~16.7C, F ¥ fKE

DOI: 10.12677/hjas.2026.167134 1111 ARl


https://doi.org/10.12677/hjas.2026.167134

HO

bl

%

407.7~1295.8 =K, EEHEZMAARMEY AR, LR EEERRMRAFZIEA/NE FF2X[7]. 2021 4, 1]
MAWE R EIA 1308.84 147, HAaEMERZEN 9.8%, HA/NE & 760.64 14T, H4aE/NE &
FEER) 28.3%, AREIEFNEHAL 16158.5 T, R&AEHRAE A OX][8].

2.2. HEKIRES AR

2.2.1. BHEKRE

1) A AEF= S 585 : 2000~2021 FIATF 4 112 ANE3gPAROVALIRE3l 71 (7T BL) ~ A ARt £ (1,
Prafig). RN HBECTT I GRERHAR(T A0, HREEE OTEASRITFELE) (2001~2022),
F T G S R B E R AR S RES AR KN ABEASRVAF. 28 TSR RAE
FHL, AINERE RS B i B R A AR s S K, TR al ROl A 7 L SRR B

2) NF#dE: 2000~2021 A FF A HIE AR SN DTN), HdERIER b

3) A AR 2000~2021 R R A B B B (), HoE R IE ) b

4) FEFTHAEAE: 2000~2021 G0 mE 4 BACRAAE VDR A AL (), B SRR ) Lo

2.2.2. FiEmaE

A PR B AR AR

1) BRAEAE: RIS ST RE 4.70%, KIS HBEREE 4.56%, WALHEHETLRK. 2
Givk AR IRERL I, 2009~2021 4F B3R A ROERE AR A TT B S EA E o BEX THIARCBE RFAE, R
FZAEAR 73 2 P AL B (AN T BB R SRR I, R 2 B AT 1) S VA A B

2) sEAERA: R AEEAQREATT & i H A, AR R W FEA 5 HEIMET 7.16%, Hdfk
Bt FH & 2010 AF Bl 5 (R 1% 4 R b 3, HR W FEATE G HR ZVER N, TR

3) bRAEALALER: IR ENECI, X IR BB R IR ZE AR EAL 7 140 3], o et 48— S 220, 171X
(] ;

4) FTAARbR B, BT ERE B TS A A L R L A i AU I R AT AR FR A
T 24517 .

LWACIL )G, BEIVRL 2235 5FA ROV TR, Bl 52 B 5 RSk 2 SHIE 7 T B R .

3. fiRFG=E
3.1. WEE

AN R AR A TP AL OAE THR PSR IO RLATE o BLA B TT 1 I BBCE 1 52 77 V5 B4 0L
IRABUEZE R M i A8 IR FEVR) M B IR BLZE R A 1%« 2 803 W) 29« ERABLEAR R L R4 kK,
G NNNR T E s BRESE I ELE, H BRI IGE S . MEEE TR A 5 1
ESHORE I E AL, RERS UL B FEARE SR S VPN TP B 2, B B ZE[10], HHSREREE W
ZERFEE, 2 HETZ ISR G PO T N B M R e BRI, A SCR A TR R
B A P er e 4R, BT BRIT

3.1.1. BUEFREHALE
HT & EN . BEHSE NI AGFEESR, T RGBS AT PR AL [ 1], AR SCERE
ANV B 77 AR & M R B RO AR S N IE 38R, SR AR ZE AR Ay 4T A 3
. x; —min(xj)

Xy = (D

max (xj ) —min(xj)

DOI: 10.12677/hjas.2026.167134 1112 b k=


https://doi.org/10.12677/hjas.2026.167134

v’

RYZE F

Aot x, WA AU j SURARIIR AT min (x, ) AT max (x, ) 2 BINER J SRR 00 ME R A
x AR R RO, TR [0,1] . i e St S0l BT ECR 88 XU, KRR O3 47
TR,

xJ =/, +0.0001 2)

3.1.2. {HEIEFRELE
THEEE j TEAR R i DB FEARE i br B R B

"

Xij
Dy = (€))

b m AR E, A m=2235,

3.1.3. {HEIgFRAE
WA S T 8 hn 5 BT FRERE, W, R PRE A R, RENEERENE,
ERCN N PN

qz—kilpijln(pij) 4)

1 . 1
’ Z!KIk:

R K NHH, SHAREE K, ke 35

=0.129668 - # p, =0, N E X
lim p, In(p, ) =0

3.14. HEIBHRERRYE
ZRRBUM T ks B R, E57 REGEK, AR ZE A VR I SRR -
8= 1_6‘/‘ (5)

3.1.5. T EEFRNE
B BAGIRI 2 7 RBOHEATIH— AT, 153 R IEbR AR E
w, =i (6)

J n

Z&
j=1

b 0 RARRECE, A =4
316, HEBATER
SRS B8 50 BT R, LI B W7 A 45 A A
5=, ™)

Kt S NE AN BRI AROAE P SSR A TE L BUETS R [0,1] MO R AR 7 26 AR
3.2. FEEAHRLSH

1IZH ArcMap 10.8.2 BT 2= [l B, FE T 255 Fa R H B 2R 5% (Jenks Natural Breaks)¥ 25 3
¥l A Bms P BAR. K S ANEY, AR N E RN ARIERREKR, BEEEIIX

DOI: 10.12677/hjas.2026.167134 1113 b k=


https://doi.org/10.12677/hjas.2026.167134

HO

bl

%

W (AR R 5 7 SR AE . [FINHKIE T B T I, MBS, TSk AN RS e 25 [0S B #
3.3. BU/REMER SR

TR BRI R R WEP BN S . EEEON ARSI RN . N5 A R RS
SR, EEMPEARLND RS R R A AL R RLHUE ST A
BT AR 7 TUZ DR PRI Z MR R AR SE , 4R #8257 2R A RS & SRR AL 12] 0 AR
A r BUMAETEE A1, 1], ARG 1, RIS .

4. BERE5 0
4.1. EFEREERS O
HF 30 REUET RO, BRI OME R R SR RSB, SR 1
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Figure 2. Annual change trend of agricultural production indicators in Henan Province (2000~2021)
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Figure 3. Spatial distribution map of comprehensive index of agricultural production conditions in counties of Henan Province
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Figure 4. Comparison of agricultural production conditions across prefecture-level cities in Henan Province (average values
from 2000 to 2021)
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Figure 5. Correlation matrix of core agricultural indicators in counties of Henan Province
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