(I AV B
m Transactions of the Chinese Society for Agricultural Machinery

ISSN 1000-1298,CN 11-1964/S

Tranas

CRABUEERDY MI%E KR

RH : W TR o R () 23 e ) 5 5 ) R BRI

= XIET7, HeunH, ik, FHEE

Mg E R HE:  2021-09-15

g1 g XD, BeanH, gk, EHEE. R iiEb s E 2 A o Ak R S s R R

WEIE. AU AR,
https://kns.cnki.net/kems/detail/11.1964.S.20210915.1134.018.html

@n(rr@;»e«]

www.cnki.net

WIS ER: EHmBE LIRS, ffk NSRRI 2 DR R HEBUE R BN g0 E R S5
B HEMBAR L E, HEdFRATITF B8 FE TR HEROE e 5 H e fa 4 )
TURFE RGN CRIEMZ LI HBUS IR, AT ATE MARE . &, WIS, B g % R de
AR 2 HL DU Y CURfh E ) VIR i R P B e 1 o S P S8 Al I 2% 1 AR N 8 e AUAF 4 (il
R ERZEB) AN T AR BEAE Y A RAE s 2 ARWE TR A B . Bl RSBl 77 &g
BB TSCSR R, AR ARANGGAT 9 S AR BUT s R fF N 2 LA R 5 [ A R A5 T i
HURR BB AR, IERAE MG IVEIE 55307 155 87 ANCTRE R TR AL R IR TESE
N ERF T ERRI A BRI, SR ERG— 25, AMRBSOLSCEH | 1E# . HUA AR R A,
FURTEE T g A HEAT > B0 IE

HREEIN : AU TR EE I S (R E2EARIIT] OsfioO) By aEHARAREL, £ (FE
FARWIH (MZRREO) ARG & LA 5 405 T N 7 — B R i, LR BRI RO 30, A2 BRI
AR BT HI AR SO AT E R . HERROE RS . BN RE R . B (o B AR (RIZRRO) A2 B 5l
R H L SR TR 28 3 4 0 ) (ISSN 2096-4188, CN 11-6037/Z), it AR 29 W T AT 285 i b X 4%
RSN IE 2 AR



2021-09-15 14:36:11
https://kns.cnki.net/kecms/detail/11.1964.S.20210915.1134.018.html

p=t

TR o B TR o S A SR S R DL SR AT A
ANEF  Fwm ke - IE
C g K22 BRI 22 B, K4F 030801)

FHE: PR JoT & 7 (6] 23 e R 20 At S A F R 47 R A IS o PAE Tl 2794 A
ITEAN BT, T 2007 SR b i E X BT E PPN SR, SR R A B, A1)
AR sEERNES K GIS 7 Al Hra5 Tk, 0 A o Bk i o B 4 1A 73 SRRk A 16 4>
TR S A8 AR o W FE 3R B < AR Ml A e v o R~ iRt X 1) A< 98 L DX 5 o P
P ) (I (B AR 28, A 1A IEAH SC PR SR SRR AL B2, o HH B 2 B0 A e b AL i S 7
A, LU B 3 B0 A £ 25 B 0 S VU e 98 R SRR 5 [ X A R AR 4R U 23 A DR R 2 R) — Bk
Mt i &2 18] e SR R T UIAROG, RN TR AR s, BRER
FRARRE ) RERLR: AT ELAE AR B) g5 T A7, HBAAR g oy 3. BT Hkt &
N3 R, R T o e s R X R E XA E X s EX RS RN
AT ZREEMBAYFRIET, J§ERER K THRERRE M, bR X T FREERNAE L
R AL AN AL RIIE R, R4 e ZE R WEn A (MR EX K EFREER

MBS, SR BHEREES . MEMLCRIER M PR, R oRG EER IS M.
K@ PHPTRE; AR KR, IR,
OSID:

[EIFSET

Study on Spatial Differentiation Pattern and the Influential Factors of Cultivated land Quality

in Jinzhong city
LIU Huifang Bl Rutian  GUO Yonglong  WANG Jin

(College of Resource & Environment, Shanxi Agricultural University, Taigu 030801, China )

Abstract: The analysis of spatial differentiation pattern of quality of cultivated land is of practical
significance in improving the effectiveness of cultivated land protection. Taking 2,794
administrative villages in Jinzhong City as a research unit, in this paper, the 2017 evaluation
results of quality of cultivated land in Jinzhong City was used, and means such as cumulative
distribution function, spatial autocorrelation, geographic detector and GIS fractional analysis were
adopted to analyze the features of spatial differentiation pattern of cultivated land in Jinzhong City,
the influence of 16 factors on quality of cultivated land as well as their interaction. It was
concluded that:1) The distribution of cultivated land presents “gradient decline”, which means that
the area of cultivated land in Jinzhong City decrease from the western plain to the eastern
mountainous region; the quality of cultivated land in Jinzhong City tend to aggregate in the
low-value range, and it shows significant positive correlation aggregation in space, in which the
HH type of cultivated land are mainly distributed in the north and west of Jinzhong City, while the
LL type are mainly distributed in the southeast and southwest. The aggregation type keeps spatial
consistency with the distribution of National Economic Index Value. 2) The spatial differentiation
pattern of quality of cultivated land is closely related to the influencing factors, which is a result of
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interaction of multi-factors. In the whole region, natural factors may greatly contribute to the
spatial variation of quality of cultivated land in Jinzhong City. The driving force of two-factor
interaction is stronger than that of single-factor interaction, and the type of interaction is mainly of
nonlinear enhancement.3)In consideration of the spatial variation features of quality of cultivated
land, Jinzhong City was divided into 3 areas: the high-quality area, the mid-quality area and the
low-quality area. For the high-quality area, the main factors are the thickness of effective soil layer
as well as the field flatness, and it is driven by both natural factors and engineering factors. For the
mid-quality area, the main factors are the thickness of effective soil layer, the per mu agricultural
machinery input and the irrigation guarantee rate, and it is driven by the combined factors. For the
low-quality area, the main factors are landform, slope, field distance, irrigation guarantee rate and
the field flatness, and it is driven by the combined factors.

Key words: quality of cultivated land; spatial differentiation; influencing factors; geographical
detector; Jingzhong city
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1 Wt 50 DX R 5 B SR
1.1 WFFEIX AL

b ATl s, R4 112° 38° ~113° 12, Jb4h 36° 51' ~37° 24’ , 1
FEIX BT 1.64 X 10°%km?, ATEIX R0 10 AR (L XD, 118 M 24, 2749 MTER .
DX ARAT IR BT AR L DX, 3 AR 1m0 78 e s B, TR T A X R RIS 1 52 2
T, JERBMETERAEX, EIX A 2 SRR B S, HRER MR P AX%
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2017 4E BRI A 3721.34km?, (5 ATBUX L TRIAR A 22.96%, 5 B4 b /E PGP )1 1
[X. M5 2463.97km?, 5 #F R T AR 1 66.21%; /K¥EHl 1257.36km?, 4 b B T AR )
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N = B LR TEASIEYAE 5: L i

Fig.1 Landform types and cultivated land distribution in Jinzhong
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Tab.1 Types of interaction between two covariates

HH A2 H AR
\ JELE PR S
a(Z,NZ,) <min(q(Z,),a(Z,))
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XU T 1 3
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Fig.2 Spatial distribution of economical cultivated land index in Jinzhong
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Fig.3 Histogram of economical cultivated land index in Jinzhong city
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Tab.2 Statistical aggregation types and classification of cultivated land quality in Jinzhong

FRARA A hm? i % TRAUE VG

HH 123604.56 33.22 432.80~1391.00
HL 1814.76 0.49 476.25~1138.00
LH 12920.11 3.47 31.99~429.44
LL 44323.63 11.91 13.34~422.56
AR 189459.44 50.91 12.61~1391.00

St 372133.51 100.00 -
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Fig.4 Local spatial correlation of cultivated land quality in Jinzhong city
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Tab.3 Characteristics of spatial aggregation types in different cultivated land quality zoning

1ThR2ZS RN S S OL[E] AN Moran's | Z-score
= X 786.60 460 0.440 6.14

T X 364.00 1833 0.102 1.73




K& X 351.31 501 0.321 2.75
B 431.31 2794 0.552 16.33

KI5 b oy X
Fig.5 Cultivated land quality zoning of Jinzhong city

3.2 7R

RICK SR HIFHE R LU SR EUE Y 1R R, 16 MERENALE, R
RIS ERH AR RS, HURRARME, AT AR MR bR R
FLF AR R AT 2 Hob SR X, 255 O TR i@, PR, FERE . iRl &b
W X, 153 25067 554 200 500+ 10005 3 FE X (KW i 2° . 5° . 8° L 15° L 25° ;
RELHTH X, oty HEd . FLRBRE s HECFRE X O PR, R
HARA R ARMEE R 4 980 55 DL i e 3 /M43 DO R B 22 5 S R U

PRIAZ R, R R XA B R A, SRS R LR 4.
x4 PRbEESXET qE

Tab.4 Factor detection results of cultivated land quality zoning

q FR A X Hh R X {(955={F i

HZ X, 0.060 0.077 0.073 0.012
TR Xo 0.084 0.054 0.325 0.383
P Xs 0.068 0.114 0.569 0.436
R I Xy 0.067 0.043 0.236 0.230

AR Xs 0.088 0.143 0.603 0.397
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HRAZERE X 0.211 0.259 0.250 0.203

AL X, 0.121 0.073 0.377 0.021
HHLT Xq 0.062 0.056 0.088 0.054
AL X 0.048 0.110 0.673 0.054
HHEFE I Xio 0.268 0.114 0.569 0.436

FH A Xqq 0.035 0.202 0.058 0.102
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FHH- % X6 0.016 0.035 0.005 0.000
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afti| Xo | Xo | Xz | Xa | X5 | Xe | X7 | Xg | Xo | X1o | Xia | X12 | Xiz | X1a | Xis5
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Fig.6 Interactive detection results of cultivated land quality in Jinzhong city
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