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The analysis of the spatiotemporal evolution and the constraint factors of the agricultural
modernization level in the Yellow River Basin
ZHANG Gai-qing, LIU Shuo
( College of Engineering Management and Real Estate, Henan University of Economics and Law,
Zhengzhou, Henan 450046, China )
Abstract : Examining the spatiotemporal evolution characteristics and the constraint factors of the agricultural
modernization development level is helpful for promoting high-quality agricultural development and optimizing the
top-level design of related fields. Taking 9 provinces in the Yellow River Basin as examples, this paper analyzed the
spatiotemporal evolution characteristics and differences of the agricultural modernization level in the Yellow River
Basin by the entropy method, the Theil index, and the constraint degree model. Results show that from the perspective
of the entire Yellow River Basin, the level of agricultural modernization is constantly improving but still at a low level.
From the perspective of the spatial distribution characteristics of the Yellow River Basin, the development level of
agricultural modernization in the 9 provinces is in a non-equilibrium state, with Inner Mongolia, Shandong, Sichuan,
Qinghai, and Henan having higher development levels, and Gansu, Shaanxi, Shanxi, and Ningxia relatively lower
levels, forming a spatial development pattern of “low in the middle, high around”. But the gaps among provinces are
gradually narrowing. The constraint factors to the development of agricultural modernization in the Yellow River Basin
are mainly concentrated in agricultural basic input and the level of agricultural technology and socialized services.
Among them, water resources per unit of farmland, construction of high-standard farmland, per capita farmland, the
level of development of agricultural socialized services, and the organization of mechanized social services are common
constraint factors in most provinces. Therefore, this paper suggests: 1) to optimize the spatial layout of agricultural
modernization; 2) to manage agricultural production scientifically to improve water resource utilization efficiency; 3) to
strengthen high-standard farmland construction; 4) to promote agricultural scale management; 5) to improve agricultural
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socialized service system under policy guidance; and 6) to strengthen technological innovation and improve the level of

socialized services for agricultural mechanization.

Key words : agricultural modernization; development level; spatiotemporal evolution; constraint factors; Yellow River Basin
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Table 1 Evaluation index system of agricultural modernization
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Fig. 1 Development level of agricultural modernization and various standards in the Yellow River Basin from 2009 to 2020
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Table 2 Evaluation results of agricultural modernization development level in 9 provinces of the Yellow River Basin
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Fig. 2 Spatial distribution map of the agricultural modernization development level in the Yellow River Basin
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Table 3 Ranking of criterion layer of the agricultural modernization level in 2020
- - VA ZHECIN Aol PAAEF R JOVRHE B A SRS K Al g @A B IR
AL % AL 4 AL 4 EiEE He# EiEE 4
T 0.207 1 0.044 7 0.050 7 0.066 7 0.076 5
. )i 0.121 3 0.057 5 0.079 1 0.119 3 0.087 3
- i
Ho 0.083 6 0.039 8 0.034 9 0.095 4 0.095 2
TH 0.062 9 0.065 3 0.054 5 0.071 6 0.054 8
e 0.182 2 0.163 1 0.052 6 0.031 9 0.111 1
i (5] 0.072 7 0.045 6 0.060 2 0.079 5 0.072 6
1) 0.070 8 0.037 9 0.039 8 0.064 8 0.082 4
N o) 0.116 4 0.058 4 0.059 3 0.145 2 0.041 9
TiE
Wi7R 0.097 5 0.076 2 0.055 4 0.195 1 0.057 7
ik Il 0.112 0.065 0.053 0.096 0.075
AN FERIEARHEZ AT LA, FHilE. N AR Kot 2 557K T LA
St AU AL TR 5 e A, [RIFE br 2 B RS il L, HARAKCFREHIX SRE = X0 mAa

ST I 3 B T R bniiA R TR
BT R =, IR AN U ) A ATE T B B b
T RBUKEIR A . B, T AR R UK PR
AT 17.35 75 m'/hm?®, ik FHER BRI T
& (900 m’/hm*) ANLVE (3 000 m’/hm’ ),

FEXTFAO IR, b= i HES KA T
AL, AR A AT E . HiEAR
TR AMHEZ S 1 Wk 240l ™= 1 rEs 7, H
PRIMAE NP P B S =, T 2
PV LR A HER S5 9 ETF B AR = H A 3,
HAEHAAET AN H, NS AR T3
B, XFZIEH TS ABRZE 5, 2020 4F
ik 111,53 kg/ A, EHEA S IR (71.62kg/ N)
i 3991 kg/ Ao INZRIIEIATE T S8 o= RS
R, HESEMpE R mEeEE A, Mt
ZN, WPGATH R AR B = i F AR P i
Bk, B HEA BTG o

AN AP RCRRTE, NS M AR H B HE
5 1 BRIE LM PRI 6. IR NS
AR = ORI LA =Rk M2 T,
VO )1 R PG ol ™t HE 24 43 3 R 5 S R 6, (R
AN A FERCRHE R 43 B A 1S 20 IRlFE AR
BRI, DU =B AE T L AR = AL
AR R KA, REPEAE 1" LIkK
TR BRHILERAL, RHLLE &K R KR T,
A=A R P o A ER SRR I A A X
HR A B AR T A P SRR Al 55 3 A=
PRI, X 5B sk ROl
AL AR I ES e — 8 WP R E L AT
Ak 55 sh A= H )5

BREMREE, HEAGEMILAR . W A3
HFREFEREARE X, HEZ T, XX
AR WA MU AR 2 AR 55 S5 I i Al
PUTEAT AR IRSS T T ) R R A R e, N5y IIAE
A5 BT TS )G

PO SRS R BAKTFE 5L, WS R
M ER AR R . NS AN 2015 AR FF IR BRI &
JEATARARNY, &SRS K B IR BRI, et
AR A, (AR HAE T KK SRR 40
SRRy TR R, HR ARk B0 Tk
Pl kR . TG ED IR FRBUR 2540IE
WA A, ARAEARAT . R Z5RIK e
IR R R 2T, W, THE
FNLZARAE X LT3 1 K R TR )G
2.5 RAHRUKFEERSHT

BRI o b o R AT IO,
FIFZ IR E A o B B sl AR AL K-
ZESEREE . WFSTIAM], SRR A R R 2 S A X R
W2 SRIRECR I LR sk, Hirdek, R
ST (& 3), IXRITE E R 2R B A
T, Bl A L R KT b X 2% AR
s/, ABY R EASARE TR B, fEdEbIX 2
8] BB R R

DX Il B A DX SN ) 28R PR B A R 3R W, X
AL AR A 25 S 2 T BOR T i s A 2 e )
HKIE (E3), FERIAED LUbIX . DirbiiEhx
i, S AR IR AL KT I i s TR PE AL
P, XJEE] 22 3 AE 2011—2015 4F A S K, (B
H 2015 4F LIk T RSB B, 1B T AR
BE L H . RO B A KO 220 AR B



5 4 3]

SRS - SIS B KA o 2 3 A e e i DA 3R A B

631

0.04
—O— BRI -0 KIS —a— XK
0.03
B2y
= 0.02
S
e
0.01
0.00 Wﬂ\é_w

2008 2010 2012 2014 2016 2018 2020

3 BElRERWIAH K TR RRIERRESE
Fig. 3 Evolution trend of the Theil index for the level of
modernization of agriculture in the Yellow River Basin
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in the Yellow River Basin (%)
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