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Abstract

A crucial component of both national food security and sustainable agricultural development, ar-
able land is a valuable agricultural resource and production factor for the nation. Its quality di-
rectly affects food production. It is helpful to optimize agricultural layout and ensure national food
security to assess the quality of arable land to understand the distribution features and implement
targeted improvement actions in accordance with the existing status of quality grading. Using
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Luoyang City, Henan Province, as an example, this paper develops an evaluation system of the
quality of arable land in Luoyang City through layer analysis, processes research data using the
spatial analysis function of ArcGIS, calculate the comprehensive quality score of arable land in
Luoyang City using the cumulative method, and categorizes the quality of arable land in Luoyang
City. The study findings showed that the eastern portion of Luoyang City had superior agricultural
quality than the western and southern areas of the city, and that the better cropland was primarily
located in the districts of Yanshi, Mengjin, Luolong, Luoning, Yiyang, and Ruyang. This paper ana-
lyzes the causes of the spatial distribution characteristics of Luoyang City’s arable land quality and
makes three recommendations to increase the construction of supporting facilities, implement
suitable arable land utilization methods, and increase the protection of arable land. These rec-
ommendations will serve as a guide for future arable land management in Luoyang City.
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W e B b R R (R AR T R R R DA A S 0 T RE SRR (L B R[] o [ AN S B A R
BT B TAEIR S 3 e 5 1], 15 e S Bl A IR, 4 IgieE TS % N
boHL REAZERL H AR T4 EE B AR R . B ST L SR R A5 R [ SR T A
MR T T A M B PR A A . 1931 4F, FEEARYE i i, KA koo 7 AN, 1933 4
S A S L T B R IR BRVE I R, B A S [ I A AR A T AR X bR
TSR CWHERIEE ST, B RE HHEAIT, M 1933 T 24, KB BEUECS)
IO F A 1961 A2 55 [ Ak B b 74098 & G (Land Capability Classification), 1EUH
LA SR o MR (2], Bl S HAS . D0 K 5 [ 51 52 2156 [ i s et 0 % ) P4 . Bt 2d 70 AR
PUG, BRIEE S 18 K TR B ARAW AL & GIS HARAE Lt R EHT N, [E AT Bk
NI H AT RIR T N FiRS: 1976 45, BCA EIRAR AL NIE B MAERH T 2R B 1%
— R LHEY R (L PP AR EE) [3], HEBD T & A L R E VR R, X, RSV T UG
NRFEEFRFH R ZEIRAR S o AT RESR R R R AR 1993 SRR IREEH . $ZHR FAO [ S, APPT
W aFEA Y FE e, SV AT DL R AL S w2 1, AR I 5T B T AR AN TR R
R[4]: 0%, BRI, GIS BIAR LK GPS HARMLZEA R, #HHH i EIFm 4 Emes s FEE,
BN E VE R S ARG A I FE . FRET- 1951 4F o IREN X HEHUT i T A E MR A e e, HIR A SR
NEME A R4 1983 E [HEFA G BN GHRSE & B R Rk L /X - iE O -
A - PRI - L BRIR AL BRI R[5], gl sE R T (R 1:100 b EEEED
KRR E S —E A R G0 Wt T IR A S T P, R — TR R B I M PEAN
TAE; 1999 4, ZE&RitnE, (1997 4:~2010 =4x [ LM A H SRR EE) 1E XS, 7EIX SR
W, ke TSR E . ARAEFEAERE XEALHEEE; 2006 F, +m4aE AR
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A2 A D\ R T B AN TR 53 BRI AR XK PR ILEE 7 N T7 TH R PEEAT SR G VP BN 21 AL,
] A1 -y ] 457 880 FH B 0 1) % 1 s 52 o 380 [ A 23 X kb BT B D S, AT IR A Bt BT AR S
WEE. WIHFEME . EEMSET RN ASEGHIE, RS ENH R E MBS B B A
T ST UL R B I S A 7= ) = AN THEAT 1015 X ACIESE N [LLTIA B b5 2 6 1402 4 RS b 1 45 A 5 A TR
FAAEERARILER G, AR A = RE 1=K AFHB IR DRG0 25 LA A B ™= it o 2 1) v 11K
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P AL TR E R ——ER — & b, BT KRB R, AFEATE, EFEaiREWN. 2fmt
HO R R I B R A M, Y PE T AR S A AR R, AN S Lt 3 R BRSPS
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Figure 1. Location and elevation map of Luoyang
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Figure 2. Technical roadmap for arable land quality evaluation
study in Luoyang
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Figure 3. Hierarchical analysis structure chart
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Figure 4. Evaluation unit map of Luoyang
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Table 1. Expert scoring values for soil types in Luoyang
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R BRRELEEIFET, BRE&A3 2 NG 0 555 A 45
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FEPD IR 2, BT DAAR SO R FE A M SR A B FE (O Fa o S BE T PE R IR, ARSI/,
PRAE 43 S R Bl PR R P TR G — o e, SRR AT T 43 A3 B 4 10 2 1) o A 45 2R

3.8. EIFNNEMRE

ARG R R IR ST SRR IR o 15 SRt ok S8 (0 8 7 9 =AM R IR AR R IR G R
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Table 2. Target layer judgment matrix
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Table 3. Criterion level judgment matrix
%< 3. N EFIWTEERE
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- 1 1
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CR =0.08511659 < 0.10, —Z A& H5

TEREAE RS R R T RE I a b b EL, b btk ¢ EEH ¢ I a HEE MM IBEAS R, AT ZXT
FEFEHEAT — MRS, W MR — B AR VEVE . i — BOPEAR G, v U A R R R B L — B
LLZ{H CR 9 0.011469, /NT 0.1, @i —RPERSS; $Rbs)/ZHIBENL— B L2 {H CR 4 0.08511659, /)
T 0.1, GRS, AR RSB TR = VPN SRR RCE A, S5 R WE 4 BR.

Table 4. Evaluation indicators and weights of arable land quality in Luoyang
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Table 5. Arable land quality grading table in Luoyang
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Figure 5. Evaluation chart of arable land quality in Luoyang
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