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Parcel fragmentation measurement indicator system and indicator weights
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R, B KAE 0.395~0.425 2 18], A8 S R
0.068~0.117 Z 8] o ] FUAY (R A #8504 22 etk fe R, &
SERBCN 0.117; W EM N A BN, R R
0N 0.068. H IR BIIRE 25 A VAN b 55 v A s S K
P ER EBE A ERAT . IR . HP R FERAT
[FORAT, PRILER LR E 4R S A 1R 78 25 18] % i gE
RORAS, oo B MBS/ B [ AR Bk 3 6 22 17 T
BB ARAMIR AP TR .

TERUR S B 4EE, 9T X R 25 & PR KT AE
0~0.902 2 8], JME N 0.348, KL HHPAFEEAREAK
FERK, P BUE 0 BUE 2 A VP KR (0~0.338)
) B BB B 56.57%, KRR (>0.338~0.411)
F B 5 B 33.55%, AKPEGE (>0.411~0.544)
MR (SN 7.21%, KPE (>0.544~0.902) 1)
B 5 EEA 2.67%. TEZS (A0 RAFAE B, % NMTEL
I H HAJ 2 B RE 25 6 VRN IR 3B B ZK S R AR S R B0 22
SEREERAR, YMEAKFLE 0.319~0.366 218, 22573 R%
1E 0.134~0.220 2 [A] o #5254 VAN 25 25 10 FHBRTE 58 ANM T
BRI 25 18] 20 A R385, 3K A TR A 52 38 SRR B K
T A i STt 2 ] SRR~ 359 43 B B SR ) B L
-2 TR ) 4 T SR P — 8 B

60 56.57%
S0r 46.85%
43.61%
e 40
E}
N
= 30
g
B ;35 o 20.90% =N
& 20t .
9.24%
10, 721% 630%
2.67%
0
Iv 11 o 1 |1v m o 1 |iv m o I
B AR B K& 53 HHEESEE
Natural endowment Tenure dispersion Cultivation
degree degree accessibility degree

B5 wkR=4grhaoibik
Fig.5 Three-dimensional evaluation grading percentage of parcels

TEMHEMETEE 4T, W9C X W Z5 & VRN KT AE
0.026~0.974 Z |8], ¥JME N 0.458, HPHHEEREELE
PEM KR (0.026~0.392) () FH H & 5 HE 24.60%,
ZELTEM KRG (>0.392~0.488) HIHBEE SN
43.61%, ZEATEN/K PR (>0.488~0.620) ) HIEREL
& 5o 25.49%, ZRE VRN KE R (>0.620~0.974)
AR 5 EN 6.30%. fEZS 101 SAFAE I, AT
BURT H BB {8 1R B 256 VRO B 3 KT AR e R A7
g ZE R, BT 0.409~0.533 2 0], ZBF &

BAE 0.112~0.291 2 [0 WS RECKE, REN. F§
TRAT 0 3o AR 22 S M R, RS . ERA . SRk
KN B A N s WIIME KRG, 0] A A
TR EFRIH0, i RRGTAT FOAT Sk BB 48 7K P X A
Ko BHEMEFERE 28 & - S AE 23 () 1) o A 22 RN
B, Kb T e R 1 5 KT B o ) A 7 e R A
FEALES . WO R PR BE MR
HRF AR, BT R, X B R BN H S
o P 8 T A B 25 v P FH R AR B RAS TE 28 F)_ BT R T R 46
WA, BT BN BHE @& HAmRE 2
H AR A AE PR, 3 DA R e v 1) R 40 4 48 45 L 1 1Y
BONFRE, R0 25 HH A1 0 24 PR B A7 7E — @ IR 3t
e DA™ S SR B E AR B B KPS

TS5 HR=HNESIHFE
Table 5 Statistical characterization of three-dimensional
measurements of parcels

E SR BTt BUE 5 U HHEERERE
P Natural endowment Tenure Cultivation accessibility
ATEUN . :
Administrati degree dispersion degree degree

village  ¥J{H ; ¥IME . ¥ME :

Coefficient of Coefficient Coefficient
Mean .. Mean .. Mean ..

variation of variation of variation
TEN 0424 0.099 0.319 0.154 0.438 0.291
MO 0395 0117 0.354  0.179 0.533 0.225
WRRSLR 0417 0.075 0341 0217 0.409 0.112
HFHA 0425 0.093 0.339  0.181 0.502 0.209
WIOZER 0412 0.068 0336 0.134 0.466 0.238
Pr3kBEIR 0417 0.090 0.348  0.220 0.419 0.164
HPH 0400 0.107 0.363  0.200 0.439 0.190
FHERAT 0424 0.087 0366 0217 0.463 0.166
EERT 0423 0.093 0.346  0.157 0.448 0.150
A 0411 0.104 0.340  0.175 0.434 0.155
A 0416 0.085 0346 0.164 0.485 0.283

32 FE=EEEX

) 8 4 TR R S 3 AP R 7 X R R SHL 48 3 R
3 () SRR AE 483 VT 1 B BRAE AR B . B
AU BFARAESE I = Ak P A 25 8] 53 B PERF AL . 0 B ah
R 7R BFTU X I B R = 4k )R A 18] QG HE
(LISA) A7 4£ 75 (8] 5 VKR AL, TR T -y -1
-y MR- 4 FERERK (K 6),

B AR T R 4 J3E 2 LA - vy TR R B IR R
BARBAN L, m-IR R LM AR R I A
Bbo - R TEN . BT BURA . A
FITEAS . SRAUAT o B AN AT Sk A T B SR 7 Jr R, 3R
A X 2 X5k FH R A AR O DU ) B 2R SR 3 i) 1
FERACEE S W U AR R A ARAEER L H P A IR X
BUR-IRIREE, R BOS 5 ) B AR BT

U 0 THURE 4 L 1) 22 18] S A = U W A28 7wl A s, 56
SR AT EURARRE NN, W REERD, &-mE
FEAVIR-m R AR L PR IR A =, R R 50 A A%
FEERETHON PR MHEA . B rEE,
HARXI B Z DRARRER AN T B2, ERUED
HICRE A P2 I AP MR- N, M- R AR R 2R
BRI AT SR S W Hh S BB A A B A Al S <2 4T )
N PPERFE.

A (5 5 2 o 2 ) SR B A o 2 DA - SRR AT -
RRENE, W-IRENR-REDMENFTH, -
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X5 R R 5 -

AR
Insignificant
w5 High-high 012 k"?
== F—{kHigh-low -«
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a. ARSI

W H AT BUS > UL BHEE R =4k
JE A T R AR AR L 7 B, B PR BT S B (i
) B AR 2 () SR SRR, T AR 23 B R K AR
Jog A T 2 BHUAR X 2 1 R B T AR AL, XA 22 1) 23 7t
FRIGIUE 1 H AR IR 5L S QPO B A AL i 22 =
RS -

>z

s
Insignificant
- %*%High-high
== F—fikHigh-low
== {ii—=Low-high
i {KLow-low

IARRE
Insignificant y

w57 High-high 0 1 2km™—p>
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== ik~ Low-high
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b. BB/ HUE

c. BHEEHEE

a. Natural endowment degree b. Tenure dispersion degree

B6 Wiz kKA

Fig.6 Three-dimensional spatial correlation diagram of parcels

c. Cultivation accessibility degree

3.3 HREIRSISABRIGERMK

W = YRR AR 64 FBYEH G TR (R 6),
[l B 25 5 25 18 = AN BE 2 18] 0 25 95 D) O AH B AR
BV 4% 20 RN RTEUR S 3 17 S AR e i Ok &
Fe EIRIETIR. BUBR B, BB R. KEBA

K. BIERIRZE 6 MR E MR I SRE (K D,

HEREIR 5] PR 1N R BIR HR AT

x6 ZHBEHEIRIISHE
Table 6 Three-dimensional rubik's cube consolidation guidance
types
i ZYEBETT )
e HETHE GRS ==2it]
Consolidation  Three-dimensional RHIE
types rubik's cube Guidance type characteristics

combination program

g GLAGLIE2H(E23)
LEERGUES (3,1,4)(3,1,3)(3,2,4)(3,2,3)

et (1L1,3)(1,1,4)(2,1,3)(2,1,4)
TS (1,2,3)(1,2,4)(2,2,3)(2,2,4)

(1,4,1)(1,4,2)(1,4,3)(1,4,4)
(2,4,1)(2,4,2)(2,4,3)(2,4.4)
BUB TS (3,4,1)(3,4,2)(3,4,3)(3,4,4)
(4,4,1)(4,4,2)(4,4,3)(4,44)
(3,3,3)(3,3,4)(4,3,3)(4,3,4)

wez e G.LDG,1.2)(4,1,1)(4,1,2)
BT 3 (3.2,1)(3,2.2)(4,2,1)(4,2,2)

(1,1,1)(1,1,2)(2,1,1)(2,1,2)
(1,2,1)(1,2,2)(2,2,1)(2,2,2)
ZEEREAZE (1,3,1)(1,3,2)(2,3,1)(2,3,2)
(3,3,1)(3,3,2)(4,3,1)(4,3,2)
(1,3,3)(1,3,4)(2,3,3)(2,3.4)

B MRS /

<

HARBIREE . B8R b T iy
MEEY . BUB BT
BARFMLEE L -
HARBIREE . BUB S HUEE
AT BARAMRAE G BHEMEHER
b TR A R .

OBUB I LA T 555
OBUR B TR T2
H AR BT FE AN (T R
Wb TR A R .

H AR B L Ak T A e e 2,
U 73103 S T AR RS2
BFE A SR b T UK A2 o

SN PIA KL Y
FAERH -

F el 2 = 25088 H o T A1 25 AR

ARSI

i BIAE TR (4,1,4) FoR HEE R AT =545

Y BHEMEEEAL T 5540

BUE 7 BUZ AR TE

Note: Example (4,1,4) indicates that the parcel has a high level of natural
endowment degree, a low level of tenure dispersion degree, and a high level of

cultivation accessibility degree.

PR B B ER 5 Ly 21.88%, ZEHERE R
SR AR (R S8 B 2 A T vy ol i 5 4, HLBUR 20 1

FEAL T HARBAREE S, RTINS DLRAK, 5T
mift. MR s % OPHE R T, ER A L
SEIRERE, EEPAESEN T W DA AR
B WA PR H B RS AN R B
e RSP R IRL, S EAUAL L AE
FERBAL S . MR L, PRI RS SRR
NEN, E U IO, SRR A A A LU
BEAHURE . AR AJE;  [FIN R 8 HTHGE 7 J5
i (4 DI AT 3 pe A AR B R Y IX, R % RO
o R A SR IR AP s YA T

PR 5] 2R
Parcel consolidation guidance types
L R/ WIRVSES

High-quality conservation type
A

Endowment enhancement type
W B

Tenure adjustment type

0 Wit e sk

Facility improvement type
| ESSSR SRS

Comprehensive consolidation type
| ESIRSEES

Prohibited consolidation type

A7 ERREEETFRE TR SA
Fig.7 Spatial distribution of parcel-scale consolidation guidance
types
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FLnl B VBN, H IR A 0 MR bR HE 2
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Measurement and classified governance strategies of farmland parcel
fragmentation in hilly and mountainous areas

CHEN Guoging' , LIU Guangsheng*** , QIAO Ziyuan® , ZHAO Lesong® , WANG Hongmei'** ,
LAN Qian®, LAN Dingjie!
(1. School of Public Administration, South China Agricultural University, Guangzhou 510642, China; 2. Key Laboratory of Natural

Resources Monitoring in Tropical and Subtropical Area of South China, Ministry of Natural Resources, Guangzhou 510700, China;
3. Guangdong Province Key Laboratory for Agricultural Resources Utilization, Guangzhou 510642, China)

Abstract: Cultivated land fragmentation is one of the key factors to hinder the high-quality agriculture. It is of great
significance to construct a parcel-scale measurement system of the cultivated land fragmentation. Differentiated governance
strategies are often required to promote the cultivated land fragmentation. This study aims to measure and classify the farmland
parcel fragmentation in the hilly and mountainous areas. An example was then taken in the Hekou Town, Yunan County,
Guangdong Province, China. A theoretical review was presented on the concept and connotation of the cultivated land
fragmentation. Natural, tenure and cultivation of the parcels were then incorporated to combine with the questionnaire surveys
and the decision-making on the high-standard farmland. A parcel-scale fragmentation measurement index system was
constructed using the “natural endowment degree, tenure dispersion degree, and cultivation accessibility degree” . The three-
dimensional composite index of parcel fragmentation was then calculated using TOPSIS model. The local spatial
autocorrelation was utilized to explore the spatial aggregation relationship. Each administrative village was evaluated for the
balance and differences in the variation of the mean and coefficients. Finally, the three-dimensional Rubik's cube model was
used to form the guidance program for the classified consolidation. The results showed that: 1) In the dimension of natural
endowment degree, the comprehensive evaluation level of the parcels in the study area was ranged from 0.219 to 0.716, where
the majority was in the the lower and higher levels. In terms of the spatial differentiation, there was the relatively balance in the
variation of the mean level and coefficient after comprehensive evaluation on each administrative village. Parcels with the
superior natural endowment degree were formed the contiguous clusters in space. While the rest parcels exhibited the smaller
clusters or lower levels of the aggregation, due to the low natural endowment degree. In the dimension of tenure dispersion
degree, the comprehensive evaluation level of the parcels was ranged from 0 to 0.902, where the majority was in the lower and
low grades. Parcels with the different comprehensive evaluation grades exhibited the relatively homogeneous spatial
distribution. In the dimension of cultivation accessibility degree, the comprehensive evaluation level of the parcels was ranged
from 0.026 to 0.974, with the majority in the lower and higher grades. Higher and high-grade parcels were tended to cluster
spatially, due to the denser, higher-grade road networks and greater parcel adjacency. Other parcels, however, were largely
constrained by natural conditions, leading to the high levels of the parcel adjacency. 2) In terms of the spatial correlation, the
natural endowment degree was dominated by the high-high and low-low aggregation. The tenure dispersion degree was
dominated by the low-low aggregation. And the cultivation accessibility degree was dominated by the high-high and low-low
aggregation. 3) Three-dimensional Rubik's cube model was combined with the spatial combination and control constraints. The
parcels were classified into the high-quality conservation, endowment enhancement, tenure adjustment, facility improvement,
comprehensive consolidation, and prohibited consolidation. Differentiated consolidation strategies were proposed after
optimization. The finding can also provide a strong reference to construct the parcel consolidation of the high-standard
farmland in the hilly and mountainous areas.

Keywords: high-standard farmland construction; parcel scale; cultivated land fragmentation; three-dimensional rubik's cube
model; governance strategies; hilly and mountainous areas
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