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Spatio-temporal variation of farmland fragmentation in water net plain area
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Abstract: [Objective] To promote regional agricultural development, this study is aimed to conduct an
investigation of the temporal and spatial distribution and change trend of farmland fragmentation, an important
factor that affects the agricultural production efficiency and large-scale management in China. [Method] With
Jiaxing City of Zhejiang Province selected as the research area where the comprehensive index of farmland
fragmentation of 7 county-level units in Jiaxing City from 2009 to 2018 was calculated, this paper makes an
analysis of the change trend and spatio-temporal evolution characteristics of farmland fragmentation in different
counties as well as a theoretical analysis of the driving factors. [Result] Spatially, the fragmentation of
farmland in Jiaxing City has deomonstrated a gradual decrease from the middle to the North and South. In terms
of time, the coefficient of variation of the comprehensive index of farmland fragmentation was 0.040 in 2009
and gradually increased to 0.057 in 2014. In 2012, Jiaxing promoted the comprehensive rural land consolidation
on a large scale, which changed the trend increasing farmland fragmentation and reduced the spatial difference
of farmland fragmentaion in each county, the coefficient of variation of the comprehensive index of farmland
fragmentation decreased to 0.041 by 2018. [Conclusion] It is necessary to further promote the comprehensive
consolidation of rural land, innovate and improve the renovation mode and include the control of fragmentation

and the promotion of connectivity of farmland as part of farmland protection assessment so as to reduce the
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fragmentation of farmland. [Ch, 2 fig. 2 tab. 21 ref.]
Key words: farmland fragmentation; land comprehensive management; land use; national territory spatial
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PR AL SRR R B A PR B R N R Z — . TERISFERBAR R, Prb iR b sy
MR AR P ROAGBAR o B A A P2 2 i v ] ARl A 7= 03 ARl Jo e ) B2 AR, R L 8 o0 A
AR AE A R34 T3 DAl R AT T A SRR S, [ AT ) AR S TR A S B e
WL 2B Bk A% R BE R R N R, BB — | BBRAIAE I R BB AR g Sk SRR AN O3 SR Y
PESCIRABE Y, FAR I A0 55 B s SR A T AR L B B LA S oA oA . B 22 TR AN IBT A E ST AR B
AR, —J7 RSN DO A7 A, I3 — 7 R Tl A R A RO A R T, BRI
AW ETE o AN B R R AL A SRS DN R L IR Ty 3k DA B e e A 3 BHLBR G 25 45 07 v T T 4
Feo HAT, Prbirfeipiss M T B BEARTR IR IR R, J 2 LU B2 05 UL B 5Bt i 1
FRARIT, B RS A A b 2 R P s TR T A3 S5 L e Bt Bk ) 5 i AR AR, A i
Bt b FHARAS G B S RS — A s XA P A 2 B 4R U T SOULAE B 5 R B AR
ot BESE AU BESSE R RAESE bR TERF R nE (L 9Kl PN R A2 4 U7 T, SERE IR R B s
SIBRA AL N 22 30 /0 1) [ A5 (o AR BB e A Al A B0 (HE A IFTE R 2 AR T AL 15 5t T~ pk
BRI RERE , 7RSS F, BUFEAA W IR AR 3, 0 & 508 A BOR A A8 Al
HUR 8 B0 B ) B PR A 7 e I G 5 N AR R A XERA R .
KIPLISR, BF RS RE A i 29 V48 5224 T IR A RN S A 225 ] B 5 s AE B R B BEIR, 2012 4F
PASK 32 26T RO T AN T 235 83 . IS HF M AL AR, IR FUAE RS HERE A A -
LREROAATR PR R B 22 S, A B TSI 2 Bl G A RIS, DR AL A BT
THE . XAUAEBIE EA M T g A T ER A BIRBAIBLH], eS8 Bl A T H AR A A
JRAEE DR I X 3 B BUR - 06 A i AL (Y 2

1 B KB

WL Z2 2% TRIC = MMBU W, W 1 FiR . 3% PR 2 AT (R X . 75
X). 3R T, SR . ST, 2 GEE R i), 2019 4R E N AR R RV
(GDP) 24 5370.32 1270, #AEANT A 480.00 1A, EHEFN 4230 km®. 5% 24 B o 58 R SRk 510
K, #HbfaSgediom, EANPHmAE D, SHmBRws D, Birfuin 8zl . 2018 455 0%
ik AR A 204 897 hm?, AHAR AR /D T 458 hm?, ASYHFHbIRIFR Jy 427 m?- A', T E B g 21 41
NI NSRBI ETRRAE 533 m?- N S — s ST A A AT 4 &, SRR W IREEE R, ARAFA
A LRI T 38T 85%, Horb Vi Al 5 BT 90%., 2 i i 5| B0 T SR S5 #k b O 4

F1 EXHXEHR
Table |  General context of Jiaxing City

X, H)  20194E MR /km?  20194EFAE AN/ 20194EGDPAZIC 201 74E#HHBIRIA/hm? 201 84EHFHb I A /hm?

F24 4230 480.00 5370.32 205 355 204 897
P I IX 439 68.29 765.37 22379 22 142
TN X 548 62.90 676.35 29 089 28 961
wEL 507 59.20 626.81 26618 26571
R B 590 45.10 539.65 26 019 25945
sl 863 87.83 1026.57 32981 33117
T 557 70.35 765.77 29321 29236
e 727 86.33 968.17 38947 38925

BLT: BRI T (5 24 TT20204R GE 44 ) s GDPoR [l N A7 B



55 38 55 4 1] ZESCAE AKX R R AL 25 AR AT 725

FIERW . 2012 4F LK, Fa24mi WSS 235 806 TR AR RN, R % e, 4
TR B S 800 R A 92 5L 5 P IR ZY 700 h® B8 IpFs i) [T B, 28 B A 1) . P61 3 P
I, PR R DR PR, PR AR AR B AR BT
2 FHRTT R BAERE
21 HFEkRESAETE

AR 5 B30 AL A5 R K DA K G B P RS . AR TSR T 58 % 20092018 4R (Hi,
2015 AR R RAR R BOBF R RS, 8 2 el R A AR AR SR, ST R B
HORGUES , AP AR . R AR AR R IR, R R L R A 2 22 TR Bl R
T [ AR S ) e e P R B GE AR 2 ) (VLA G HF M ) N G e SET AR 2 ) 2
22 KEBUERMERNAE
22.1 b spieisss  CA MBI PSR 2 SR AT S LR O iR Bk e A g A gt o 10 2L
—J7 2t TR AR R AL, sl )R o A AR 250 e W e A R BE Y B A AR . 5 — T
T, SRS RO S B R B RRBAES I . B AU P IR S I RSP O, L
T 6 MRFRX B BRE LB T HA (55 2).

R2 HHEEAIERER

Table 2 Index system of farmland fragmentation

TRFRA TR A L]
Ayp HHRATERR , A KIS A AF S TR, O KIS Y
H BT (UFA) Ayr=A1/Qr S o BB IR BB T M BT R A R BT AT, X

PR e [ A 227
D NHFHE R, Ay X P B HF i R, O X0 P i )
HEHb B (FD) Dp=0r/Ar B HRb RS A I AR AR EITA AR R, B ROk
VLHABE R AR AR B Ry, Bkt oy B ™
D il B BEREL, Prol XN HFHBEER SR, Ak X sk Y Ak i B
TR AR o 0 A4 B R B o A7 v AR P B B L B TR R R AE, SR

> SR E e Dr=P+/A | . - o
5 EEAEH(ED) el S EH D] X BRI B R4 T, X BRA BB R
iy
KK AP, O S AR, PRI
Koo AR TR, AR H R, D AR J6
8 N H R A Or ) i T
BCRPSHSRII(TS] hf§19§ﬂymmﬂ B T /N AR B 69 SR AR 9 e
S\ VA AR TR DRSSO, LR b
Iro IR R TEB LAEEE, Ny BB B LB M, A JEEC L
N PR N HBESI TR, A BB R RSN
bR AL ~(Nr—1)A /A A
HIHEURALIELEIQ) Fro= Vi~ Debrmif (501, BUNEHE TR . (A B BORE > | B
BT R S M B L P
. Ies BT RTERALAEHE, Op KB BEHL AR, P B ik
e o | oK, AR, [ b IR O T4 (.
I ARBERHEATRFLS) thXQ%QyQT OB R R . AR RHIN, MR R fdt e
S\ VA s

222 A ESIRBBERME LKA 20092018 4F (2015 4FFRA1) 35 24T 1 HF Hb
PRI L, X RF B A A (4 2 T8 AR ARG 35 5 18 X4 T B AR O BB AL 25 B a8k R (E A AT AR 4
BAGAR BB L, ZOULF B & e b X S bR i TTERBE 8N TR 08P . 845 1905 B )
EOHORR B O, IR, DURE S AR AR Y PR S e B o 25 S P B OR A8 A X SR A A P B A 5
ABFFEIUR IR INE 6 N R PRXT AR AL A B ZE M, JF 4 38 6 DMEFRIIANE . e R4 6 1
FRPRIORCEE, BG4 T AR bR AR (L 25 A48 5. Tl SPSSAU IIREAR LI, HAEHRIT .

OFE AT ETERT, ALEE 6 F8 PR 0 S AN R LS IE f m A [R] E [al 8, Sext 6 M ahs it rhriEfk



726 WroIL R R K A R 2021 4E 8 H 20 H

AbEE. FERLE 6 AMERRTD, OB AN, PR B R R R, TR . RV X
N PO RAEE . MR B AR BORI SO IR W A48 B A BUEBOR , #t s e R B s
P, ok B At B AT 390 AR B, Py (XX (XimaxXimin) 3 TTEAD 5 A HEFRUEAT I 0 A0 AL 3
P (X Xinin) KimaxXimin) o FeH, X 02 j 5 (1 DO FEHRIIE, X TEAR § BVB/ME, X ZTRHR

POERAEL, Py SR B (1 )i AR AR S . @B A MEFR IO e = ~(1/lm) Y PyjlnPj.
j=1
S, e SR G IOHRL, m BB, Py B (L B0 R AR OV SRR
T Wi=(l-ef Y (I—e)e H, e i 450RIMIME, n RASHREAEL, W, JLHGHR i ORCE . @40
i=1

BB (L B BB ALR A8 Fy= > Py SO, F, BB AL 48R, Py RS B
(o [K) 3557 £ bRAEALIR HOSE L, W, 59647 1 BRI

3 RS

3.0 BT AR R E

S R AR A3 AT 5 24 T A M R AL RS 0, 32 T BT A 5 24 T B B L R 2R B HR B
39, —YCH (0.60, 0.67], K (0.67, 0.74], =2 K (0.74, 0.81], K 1AL, Bk &2 (77,
X)) A BF A B A IH B A B 3, 20092012 AF B ETHEaY, 2013—2018 4R F R, 43wt 3 /At [a]
TR R (T X)) BRI BB DR E, 2009 4R R BORNE T O — 2%, H B — 9%
2013 4RI ER B T IT R E Oy g, HAh o =9 B E 2018 AR T IR S E o —2%, HAh R
h T Bk, 7 FE MDA E AR WX, HFHBE AR LR A FE R A 2009 4F Y 0.679 T &

2013 4F 0.778 J5 & i T B2 2018 4F 19 0.699, 2009— 0

2013 AEHAE I 2 3.4%, 2013-2018 4FEAE 3 - - gjﬁg o §E$
KR —2.6%. WHFHHLIACR AT BORE . WX S e m#n -z
4B 4 T AR R 2009 45 B9 24 925 hm? FEAIK & 2013 4F {iﬁ R . LA 5.
[ 24 404 e, 11 BF HBHCHRE 0 T 3 762 B s IR 3 SRR
ot 257 0
i, R W1 IX 19 GDP | 2009 4F 257.56 2 TG HE K & §om:*:2f\ﬁ§%:1xz
:,‘:_\ = - NN p"R=—n
2013 4R () 429.94 4270, GEIARYE, waib] X (A9 Bk Hb = £: oy RS S
PR BN R 3 T e A e 5 I i oK, HESh 0.6 ——+ 1111
Tk M T RN R AR, U X 20092013 S E2E2 2z & & &
N . A & & & & & &8 & &
BT — BRI RO R 2014 SE TR B o
2% xﬁ\éf =2 N o= = £ i 3 . . . . v
ﬁﬁ%{%ﬂ/ﬁo Py I:uEx‘\ @Tﬁi*ﬂmgﬂfﬂﬁﬁﬂﬁ@iﬁ-ﬁ @ 1 %—}%TF%—E- (TT"-\ B) %ﬁi{}b;ﬁi;ﬁ‘_/ft‘g‘%/a\ Eb]é{(
ﬂ:%%;}‘gﬁy\ 2009-2012 @%Iﬂ&{ﬁﬁi{ﬂ{ﬁ ’ Figure 1 Farmland fragmentation comprehensive index of different
2013-2018 E&ﬁ]?l‘%o @E%%ﬂ%ﬁﬂﬁiﬁiﬂ@ﬁfﬁ counties in Jiaxing

WLREAREAE 2013 AR IR B R KAELS BT/ )N o
32 EAWHMAEAEEENL

MEETIAE (T D) B g 23 i) 22 5 (161 2) i RUR Y 56y et e AL i B 125 |
THE TR BAKRE, 2009 4, Fa4iipi e tl A — S COM 20X, PRI EAR EF e ik
PRI s A P E ) G X R B A AR R M AU, R A AT T T MR R B AE 2009 AR A HU AR AL R
JERAR, BRI — X o 2013 4F, FE MR EOBIX (AR £ . FHIX, ml RS B
MR PR B R BT, R XA T =X (R I R A I T T AR Bl A AL, PR RE I
PR —E T — %, #2018 4F, | 4 HIX (Rl Z 1. FYHX . R b X AIF- 1) BB a1k
PEFEA BT, 208 T X, [R5 o S AR R A i Tl F b mny A7 B oAy B I
e, 6 TR R AL D0 B AR b SR B PR 1] S IR



55 38 55 4 1] ZEICHAE TR S DB e PR A 25 A2 IS 727

b|a 2009 2013

2018

AL FR T
—2% (0.60, 0.67]
N 4 (0.67,0.74]
B 4 (0.74,0.81]
k&R
A B
0 10 20km
| IS S|

B2 EXTHEBRNTERETER

Figure 2 Jiaxing’s farmland fragmentation and spatio-temporal change
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