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Fig.1 Schematic diagram of soil sampling distribution of the
study area
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2.1 M ERRIAREE
2.1.1 PhdeATaik

ARG 2 7 ANV AN R AT CGRFHb 5 255 4% (GB/T
33469—2016) ) & HARTIRE A ATH (R FH Hb T & 5355
R (GB/T 28407—2012) ) Wi LIFEFRIA R, BIABE
iy XA SE SRR, JAE PR 48 A ik S U A Hb AR
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ESLYNN 15: I VAl N VS a0 O S e 2755/ B LW N s R 1
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Ao P, RN ISR | RIS YR EG CoNTE
Wy i W SEME (mg/kg) s S; N5 38 i PEAN AR #E(mg/kg)
S (L IEIRI R AR ] 35S e XS P kR (GB
15168—2018) ) Wi . Py NNMED AR50 s &
TGRFEHG P TN BTG YA B KM, PN P IS
ARFH1E
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HRHE T 701X 38 A A VR 48 b 5 B 1 o 2 [ A G
PO, 2% (PR ESS (GB/T 33469—2016) )
HESTAR AR S AT R R SR R A VPR o 4R AR
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FRUEY 5 I8 FZEIREE VR BE B4R hn . IR AR AT 2
PIRAA ;R B SR s e LI aR G5 Jeda . Hrth
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Table 1 Membership function and parameter of evaluation indicators for cultivated land quality

PEAr 1845 Evaluation indicators

)& 2R 3 Membership function

24 Parameter el

Function type

a; i 2 up b
ARLREE 0 (4, <u,) 00002 100 0 100 b7
Effective depth of soil /cm ) !
T V= 1/[1+a,(u‘—c,.)] (u,2<u,<c,)
=B < > i)
Plough layer thickness /cm 1 (c u,) 0.0023 30 0 30 A
- 1)
pH {4 pH value 0 (u, >, T, < u”) 0.209 7 6.78 022 1332 U Ay
) V= l/[1+ai(u‘—c‘.)z} (u”<ui<u,2)
%% T Bulk density (1 =c) 8.696 0 124 022 226 - Ui 8
1 i — i
FRi Clay /% 0 (1, <u,) 0.136 - 10.00 16.27 -1.220 B
Bk Silt /% yi=yau+b (u, <u, <u,) 0.103 - 7138 7772 -7.355 %
#KZE Water content /% 1 (u; >u,,) 0.088 - 17.40 26.08 -1.357 [ERC L)
Wi Sand /% 0 (u‘ > u/z) -0.082 - 10.58 20.00 1.616 HLEH
. v, ={au +b (u, <u, <u,)
i Salt content /(g'kg™) ) (4, <uy) -7.545 - 0.13 026 1942 ERS 2l
(AR

ey RS VPN IRAR ISR IL ;. w ARSI ¢ HRARARIEE: o NAREG uas wo 22946 RR By RRRME: b WakER.

Note: y;indicates the membership degree of the evaluation indicators; u; indicates the sample measured value; ¢;indicates the indicator standard value; a; indicates the

coefficient; u,« up are the upper and lower index limits; b indicates the intercept.

2.2 HNEHEE MDS

iz Fl SPSS 20.0 AR WIESRARIEAT F S 717, 2
HURFIEE K T4 T 1 193 Al (principal component, PC),
WIRPR BT KT 25T 0.5 IV TR bR 70 A —2H . & 5 TidE
FREANE PC EEG R T46T 0.5, MIFEA 25 HAD
TRARAH R BAR ) — 4 VPN HBAREE S PC _ERIEGT )
fiKT 0.5, MK HR > B HGHE R S —H. A&
HNTFMFEFR) Norm {8, EHUEEL H Norm A 7E 1% 4 i
o E 10% 5 R FERR, T4 BTk 48 Ar 2 (A1 R AR

RN, M A8 Pearson A 5 R BOK/N A& 75 Of B AR BIAR 7
WNARFRIAIE G REAG, W R FRbR T R B, & BT R
[F1) 7 EAR G, T2 B Norm {B 5 i I HR R E N /N EHfe 4R
21261, Norm A AR bRAE B 75 B 43 LRI 22 48 75 1 o %
EHERKE, 2B SRR LR A5 2 W
CEVAL VT S S W

N = i(uikzek) (3

Jj=1

i Ny Rom 5 1 N RARERFAEAE T 1 IIAT & D3
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Table 2 Cultivated land quality evaluation indicators grading standard
MG 1 2% Level 1 2 % Level 2 3 9% Level 3 4 2 Level 4 5 % Level 5 6 2 Level 6
U 1BV
Evaluation indicators b oME fERAME ME fERME ME e oA Ei=L AN SHME fERME M
Value Score Value Score Value Score Value Score Value Score Value  Score
Ht)2FiH Plough layer texture g 100 LESH 90 IR 85 Wi 70 it 60 b 50
AY
FiHHI T Soil texture profile §§ 100 A 95 ST 60 MR S0 BEOE 40 /
T g0 A YL
. N > ﬁ**ﬁﬁ . [0.305, 0.390) 100 [0.390, 0.475) 80 [0.475,0.590) 60 [0.590,0.783) 40 [0.783, 1.388] 20 / /
Soil comprehensive pollution index
A KU Organic matter /(g-kg ") >40 100 [30, 40] 85 [20, 30) 60  [10, 20) 40 [6, 10) 20 <6 10
4 % Available P /(mg-kg™) > 40 100 [20, 40] 85  [10, 20) 70 [5, 10) 55 [3~5) 30 <3 10
A Available K /(mg-kg™) >200 100 [150, 200] 85 [100, 150) 65  [50, 100) 45 [30~50) 30 <30 15
427§ Total P /(z'kg™) >1 100 [0.8, 1] 85 [0.6, 0.8) 65 [04, 0.6) 45 [02~04) 20 <02 10
44 Total K /(g-kg™) >25 100 [20, 25] 80  [15, 200 60  [10, 15) 40 [5~10) 20 <5 10
4% Total N /(g-kg™) >2 100 [1.5, 2] 80 [1, 15) 65 [0.75, 1) 45 [05~075) 20 <05 10
FH 522 #
Cation exchange >249 100 [18.1, 249] 85 [13.4, 18.1) 60 [9.3, 134) 40 <93 20 / /
capacity/(cmol-kg™)
HEH R 25 Farmland use type JKH 100 K BE 80 b 60 / / / / / /
HUJE#L Terrain parts FERR 100 ERTRE O 80 CPEAEEY 75 ERELE 60 L g e 55 / /
A FE PR P4 .
Farmland shelter rate = 100 i 80 fic 30 / / / / / /
H/K %A+ Drainage condition 1% 100 2 % 90 3% 70 44 30 / / / /
WELAE /7 Trrigation capacity WA 100 2 85 AR 60 il 2 40 / / / /
Ve PR
. HHBIE 7 >0.870 100 [0.764, 0.870] 80 [0.634,0.764) 60 [0.468,0.634) 40 <0.468 20 / /
Contiguous degree of farmland
FHEHNEESE Field regularity <1.02 100 [1.02, 1.06) 80 [1.06, 1.1) 60 [L.1, 1.15] 40 >1.15 20 / /
P J B P
Distance from reidential area /km <0.3 100 [03, 0.6) 80 [0.6, 09) 60 [09, 1.2] 40 >12 20 / /
R AR A 3 ¢ P
Distance from road /km <1 100 [1, 2) 80 2, 3) 60 [3, 4) 40 [4, 5] 20 >5 10
BE I T R
Distance from town/km <4 100 [4, 8) 80 [8, 12) 60  [12, 16) 40 [16, 20] 20 >20 10
BEIATA PR B
Distance from tiver and lake /kmn <04 100 [04, 08) 80 [0.8, 1.2) 60 [12, 1.6] 40 >1.6 20 / /
AR e
Farmland compatibility >0.8 100 [0.6, 0.8] 80 [04, 0.6) 60 [02, 04) 40 <02 20 / /
X3 ol
i‘“‘ﬁﬁ H:‘. . >0.8 100 [0.6, 0.8] 80 [04, 0.6) 60 [02, 04) 40 <02 20 / /
Ecological compatibility
1 W % & Road network density >25 100 [1.0, 2.5] 80 [0.6, 1.0) 60 [0.3, 0.6) 40 [0.1, 0.3) 20 <0.1 10
VAR % [ Ditches density >0.5 100 [0.3, 0.5] 80 [0.25, 0.3) 60 [0.15, 0.25) 40  [0.1, 0.15) 20 <O0.1 10
2.3 THIFMEIHEMEST (LESA) o s)
2.3.1 =2 m)

b KT E R ARA

WRAE A AR B, S BRSO AL K 4
I 5 VAL T D) 8 R 25 VA 5 0 K B AR BT AR 2R
fE, 5T

()]

n
=1

b :Z<fi/'wii)
o Fop IREHL SRR B S4B f; 95 | ANSPEIT ST
57 ANHRVNME: wy NEE TR RIS N R R VR
WAL E
2.3.2 I HIRBL AP MARR
ST IR BT 2 A VP 2R 48 DA R 1 PR R A5
HEKMF e KRR, A5 XA R 3 S il v i 5 35 5
&, BT PR R B SR AR VPN B A T S AN PR BT

HRp7 52 AYA: E e o v N W e

A Foa AR IA ST 26 I0ME s gy NER § DRI BT
5 ARV ME: wy N VPN BT j MR R VR
A E
2.3.3 LBSA L2453 MARR

LESA A RHIMEZERT LE 5 SA BT RGN
SERMZEE M, BT DARFE0RAN B B 4R o1 ok A,
NRENS PP A b L M S5 AR RS E PERHE 38 R DARR 4R AN [
U E I, RIS P PR A R AN [F] A .

Fresa = aFig + PFsa (6)

T Fresa AERETFNME: o 1 B ABLEE LA 222K
2.4 WBEMHEIRE

KA YRR E LE AR5 SA A R E L
B RE o B FEEHFEE D IEHEY 0~1, FAE B 51

m
N
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PR ARG R AR F], LR E R AT R . A5 % LE
HIF 22 WA 5 [+ P di KA L ) L AR RO P A 2R el

B L A5 1252,
2\ Frg-Fsa
C=—"———"= 7
Frg +Fsp

Kb C NERFBFEAE, FIRTEEN[0,1], BE#A
REH GRS, S MU A 2R (8] 0 5k
2.5 HHREITFMEELEIE

NEIEIET MDS 5 LESA 14 & #8255 1 F0
SGEORMIRERE, FIA Nash ARERE E AN Z R E,
PEM R (A DY, Nash HRRBOMEEL T 1, FoRdk
T MDS 5 LESA Wl & 9P 48 5 FE (k4200 , K5 P
s AR ZE REGEEEE T 0, RIZET MDS 5 LESA
DA AR T I HEE R 2, 25 SRS

_Z(Ro_Rcul)z (9)
Y (R,-R.)
Z Ro - Z Rca[
i=1 i=1

>k,

R R, A1 R, Ay A FARHR I FL B B PPN S
FEIE: Ry NFHT MDS 5 LESA A RIBHI RS
P ME

E = (10

r

3 ZERSS

3.1 BEFEMH/oiniEIm/EIRE

BT R, THE ST Norm (R 3. % ),
IR BN P RHIEE R T 1 MERSE 7
A, BHTTEREN 73.358%, STHBFREE N FEFR AR K
TET 1LI0A 6 NS, RIFTTIRFIE 67.542%, ¥fabr
Bt KTEET 0.5 BFIVENFabR /0 v —4, F PN Tabraiiy
KT 0.5, MPKHELRI S B #fESm I —2H. BT RS
BRIEFS Norm (E1E 1A B =i 7ME 10%76 ], 45 & UL S AH
T, e % Norm {8 &% Pearson FHIC R %, HLAR Ok
RbrBE R M AR TU A, RATRIERDRL. AR A&
SR, R, pHE. TIEGASHIREL #HERM. +
R E ., P PR AR E R NS, G
KM ERRE SN, RS, BMMEE. ¥
WERE T A THARIIAL 2R L Bt I 2R gt vy 37 A8 /s

5 HARREFAR L, R B R R MDS &
BIFRETH AR FULZEREN 25~100 cm, H1E
49.45 cm, HAKFET 45 cm FR N 75%, kit fE 4
55 [ 20 FC A A8 AR A7 AR 5 s A O P HLZH A AU Norm
HEK. HAXHZEEERKTET 20 cm FI#HHES
95%, BEMLHEZR, BN —, SEbrcBE A,
TEG RIS AR B 5 HHE P AE B s A et (-0.373*%) H
Norm {HZH N H/NARNIE MDS. K7 X 38 R B AIFE
AHHEASE MDS 5 bR 1% 1 5 Z K 2K .

®3 HHBAARETMEREMRD BETEM K Norm EitH LS

Table 3 Principal component loading matrix and calculated Norm values of cultivated land natural quality evaluation indicators

PR TERR

il

Evaluation indicators Group PC1 PC2 PC3 PC4 PC5 PC6 PC7 Norm 1
fib ki Sand 1 0.820 0.118 0.097 0.068 -0.304 -0.282 -0.021 1.762
4% Total N 1 0.804 0.220 0.004 0.047 -0.268 -0.340 -0.052 1.754
A HLF & & Sand organic matter 1 -0.786 -0.16 -0.067 0.459 -0.235 -0.062 -0.010 1.755
kL Silt 1 0.610 0.156 -0.218 -0.484 0.452 -0.005 0.109 1.54
kL Clay 1 0.567 0.061 0.518 -0.109 -0.299 0.136 -0.169 1.451
& 7KZ Water content 1 0.524 0.346 -0.082 0.523 0.359 0.045 -0.157 1.451
424 Total K 2 -0.486 0.218 0.362 0.126 0.092 0.016 0.084 1.197
%+ )Z2 R Effective depth of soil 3 -0.161 0.670 0.080 0.090 -0.169 -0.282 0.158 1.207
A X Available P 3 0.383 -0.646 0.196 0.046 0314 -0.281 0.142 1.423
A7 Soil texture profile 3 -0.062 0.639 0.473 -0.003 0.051 -0.243 0.004 1.270
Soil co n?;:f;;igﬁfi fﬁ)n index 3 0.062 -0.614 0.505 0.162 0.030 0.161 0.303 1.300
41§ Total P 3 0.404 -0.529 -0.165 0.012 0.107 -0.154 -0.359 1.282
pH {H pH value 2 0.153 0.458 0.106 -0.173 0.418 0.401 0.126 1.070
T Available K 4 0.386 -0.286 0.608 -0.011 -0.147 0.137 0.330 1.330
#HFZ L Plough layer texture 4 -0.324 0.033 0.58 0.132 0.337 -0.009 -0.488 1.250
#HFZJE ¥ Plough layer thickness 4 0.250 0.047 -0.512 0.110 -0.248 0.363 0.180 1.048
2% H# Bulk density 5 -0.411 0.099 0.201 -0.637 -0.128 -0.091 0.164 1.231
k& Salt content 5 0.369 0.259 0.055 0.555 0.113 0.172 0.333 1.184
BH &7 32 ¥ B Cation exchange capacity 6 0.271 0.095 0.194 -0.100 -0.326 0.573 -0.386 1.048
HE{E{H Eigenvalue 4.205 2.596 2.076 1.572 1.299 1.165 1.024 -
75 £ BTk ER Variance contribution rate/% 22.130 13.665 10.928 8.276 6.839 6.130 5.392
ZFTIHR % Cumulative contribution rate/% 22.130 35.794 46.722 54.998 61.837 67.967 73.358
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Table 4 Principal component loading matrix and calculated Norm values of cultivated land site condition evaluation indicators

PFAr #8475 Evaluation indicators 734 Group PC 1 PC2 PC3 PC 4 PC5 PC 6 Norm {#
HE7K 4 Drainage condition 1 -0.855 0.198 -0.117 0.07 -0.029 -0.022 1.435
HiUFE #L Terrain parts 1 -0.753 0.350 -0.017 0.252 0.036 0.181 1372
BEAR 38 #% #H 25 Distance from road 1 0.668 0.193 0.401 0.095 -0.201 0.234 1.292
#EHbZE F [ Contiguous degree of farmland 2 0.018 0.634 0.157 0.353 -0.170 -0.307 1.076
A HhFHe %M Farmland compatibility 2 0.075 -0.568 0.211 0.453 -0.127 0.032 1.022
R4 T B B9 Distance from town 2 0.342 0.562 -0.330 0.059 0.017 -0.001 1.067
KA M Ecological compatibility 3 0.355 -0.360 -0.359 0.348 -0.049 -0.222 1.023
A J5 R 4570 3 Distance from residential area 4 -0.111 0.013 0.697 -0.008 0.367 0.045 1.029
PRVATIR A 2 Distance from river and lake 4 0.465 0.429 0.539 0.072 0.128 0.244 1.244
VAR % JiE Ditches density 3 0.389 -0.006 -0.403 0.058 0.045 0.316 0.898
4% J& Road network density 5 -0.138 -0.374 0.187 -0.679 -0.037 0.242 1.049
HEWERE 77 Trrigation capacity 6 0.043 -0.176 0.212 0.079 0.698 -0.521 1.023
AR FIMk 4L 2 Farmland shelter rate 3 -0.146 -0.449 0.408 0.351 -0.493 -0.084 1.109
FH BB Field regularity 3 0.246 -0.256 -0.309 0.315 0.452 0.311 0.977
HEHb R FH 267 Farmland use type 7 -0.435 -0.066 0.055 0.407 0216 0.507 1.042
F1EMH Eigenvalue 2.665 1.995 1.765 1.395 1.226 1.085 -
J5 ZE k& Variance contribution rate/% 17.766 13.299 11.770 9.301 8.175 7232
ZiF BTk 3% Cumulative contribution rate/% 17.766 31.064 42.834 52.135 60.31 67.542

3.2 LESAFMERMERIGERES T

FT H AR e/ N R B R ST A A /N 4R
K% 8 AR 5 IRV R SR T LESA PFA
RUIF Rt Je X Bk B 204, IR FREUA R 07 20t
PPN TRCE, KRR (4) ~ (5) THERAE S B
E AR B P ME N 52.673~92.635, SLHIIAEEPEAT ME
9 36.0~84.1. R (DO IHHERAEE C 4 0.217~1.000,
¥IH 0.816, KW LE kRS SA KR EE REME,
FIHAER KRB, KL LESA TEME 2RI S B0
K ARGV FEAG 2 LE R R K SA R R Z 1A EAR b
B, BN, R PR TR REEUE E ], ARix
HIHELE 1:92 91, HE1:9, 2:8, 3:7. 4.6,
5:5.6:4, 7:3,8:2, 91 I N&HAEE YR E
1843514 0.755. 0.764+ 0.770+ 0.773 0.775+ 0.774+ 0.772.
0.768 « 0.761 , #¢ 2 i 5. LESA PF ik R N :
Fresa=0.5F 5+0.5Fss, 25630 (6) M RHFE S LESA £%
EVE - E N 51.517~81.838.

28 LU 3k 2% 2 (A B 7 VE IURE B 1 B O& F M, DARE A
PR G5 oA, I8 AE SR AIE X L 25 2 [A) R {EL RS P -
PRt FY)iRZ MSE JCFIERZE ME #aT 05 ARt 7
Ml 22 RMSSE i T 1; “Fbrik iR 2 ASE 515 1%
7 RMSE T80, 7 HH FLH0 (25 5 0 Pl RS FE sy
F 5 NBIRE LA IR R =L R, PhF v B
41 MSE. ME T 0, i@ e B4 %) RMSSE & T
1, H ASE 5 RMSE s ik, 5 2R F 8 v B 4%
BEATARE T, 38 i ST 1 R A5 B & VP BT B
JRE AR A E X )N 52.148 ~79.624, ¥I{E A
66.678.

*5 BHEAZFNZXEIFEIEESR
Table 5 Cross-validation test error results for different
interpolation methods

{4 /7% Interpolation methods =~ MSE RMSSE ASE RMSE ME

Pr1F] 5 HL4> Co-Kriging 0.002 1.035 5.676 5.817 0.068
3 50 B 4> Ordinary Kriging 0.004 1.010 5.735 5.765 0.078
12 3¢ 14> Universal Kriging 0.013 1010 5671 5724 0.119
fA] ¥ 53 BL 4> Simple Kriging 0.052 1016 5596 5.655 0.344

SRy U207 7 T i

’I.%%J\w'ﬁ‘hy.liﬁ{# 0.037 1.018 5.710 5.813 0.250
Empirical Bayesian Kriging

J% B B A HE Inverse distance weight - - - 5770 0398

7E: MSE MbsiiF-#i%7%; RMSSE Nbriity /i fikZE; ASE A-FHbrikiz
Z; RMSE N RIRZE: ME N PHHIRE .
Note: MSE indicates mean standardized error; RMSSE indicates root mean
square standardized error; ASE indicates average standard error; RMSE indicates
root mean square error; ME indicates mean error.

3.3 ETF MDS 5 LESA R AR R EEETEME RS

AHIEFL T FEAE b BR AR 1L S A Hb I VP AN 45 R 2
PEGE A B AR T B PR A R o 5 ANEGIX, 1
WHHRE R, S AR ERE (K2 o BRIREH
M AR R CPEALIL, REEET Mo, Hith
JRE SR AR LRI 2 96 (36.79%) « 3 4
(23.60%) « 1 2% (20.52%) + 4 2% (12.73%) . 5 2% (6.36%) «
PR AN [7] 2 2 DX B b T o X 3 AR AE , 3 S A b R
A3 X o Hodr 1 4% XCR 5 & B A7 T 71.514~79.624,
FEHL I ARy 22 294.396 hm?, 52 FUIR & & A 20 A T T
PR HX, B R ST AR R A B, ol AR S
FI RS VR, EEKYR e, FERE SIS R
Uf, EEEIAE R, TCREIHRERZM, R AKRARE
A% ORI X 2 G X BT & BN 67.959~71.513,
BHBE RN 39 974.407 hm?, HHEK, ZHEET 1 5K
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JAil, HTESS . LRE. X EEIUE S &
FAEB IR BAR, LR AR, (2
SEHLZ AL, AR R B AR S SR X . 3
P IX oy H 75 B N 64.294 ~ 67.958 , B i B K
25649.334 hm®, £ 258 A T-2k04 B V5 Rg AT &
TH. TP 2, PHEEIRERTIE. LERS%
P — AR S B S5 PR AR KT RO, A 0 B LA, B
R R R m B A DB PTG e o 4 0 X R JT&o0(E N
60.647~64.293, HHHLEHFIN 13 837.926 hm?, £+ %L
WP X 5 1 X AE T Ak, AT K f S Sl 2,
TR IR, AR S ERAL, R A
T 3 XA 4 2% X Bk IR0 ST M 5% - AU A AE 2 BRI
IR R, TE RS A EBIE X, TR 5 36.33%.
5 FIX B RIS BN 52.148 ~60.646, M FA
6913.914 hm?®, ZERM AT B X EABILHIX, 2
RS TR BRI EE RS T 2. #HHHK
St BRI AR, BEHE RO, A
B, (HH A% X 385 30 A A5 TR 85 0 B[R] £ 4 ) 7L
AR AHH A S BRI E X

ke iy

27% Level 2 (67.959 - 71.513)

3%% Level 3 (64.294 - 67.958)

mm 42 Level 4 (60.647 - 64.293)

mm 5%% Level 5 (52.148 - 60.646)
X 28l Township boundary

B2 AT MDS 5 LESA 4k & £ & 94k B A 2374 = 18]
2
Fig.2 Cultivated land quality evaluation spatial distribution in
Tieling county based on MDS and LESA
3.4 ET NDS 5 LESA (A RBTHt R 2N AR SR IEIIIE
AW TR Z RPN R 1A R 5B B 5 K
PRAEFTHE, AR T M 5T A5 R 5 0 o R S S
BRI — R AT AIIRFRRAAE, REWE BB IA L kAT
BRI, &S BAPEAIER I . AH G SCBRIK i bR 12 L
AR A KR HUALER (RRL. Bk,
WKL) A AR BT = AL AE AR, A2 Fabn AL
AR WA, pHE. &%, 2. 28, HE TR
AT AR T AL, BANUSUE R R R, N
o dibR, TIRERE TS YA BOT O R bR R E 2R T
# Pb. Cd. Cu. Zn. Cr. As. Hg. Ni Afd 8w\
BB HRARE Y b0 U A BRI R AR i R A8
B Az S MO SRR AL, 56 AL A SR VT A O
FPREDR, (HA R ZAME T AR M TURTEEEBOR, AL
P SR i s, B R ERRE R, T T
TERARN LA . N ISR bR la] F REAFAE R E B AE R

WA BRI TURMY, AAET RS o4&
Norm {8 515 J7EE ST MDS, ik Ja fabrid ng xR
KF] 50%, AMTIEAE. pHME. AVRSE. %
Wi, e E. DRENEL RSN ERER, 5
FASHIE 7T 45 Fta T — 322528 PR AR RN
TRFRIBONTaT, FIARHEW R . A7 MDS ik fabn
SRR L, M TR B AR S LA EE B R
BLHEATMIAR (LESA KR , SAHHLERRES T
HER B T 7 TR A AE , [R5 NS & P [ B B AL, T
LE 5 SA & R [E] fHrFI % R K R A MDS 5 LESA 4
ARG E VN B R A RSB BT = VAN T
PR FR, DA R DX b o S PN TAE T R 75 2,
JEAE H A FH M2 25 DL R B 57 B 2 2 i SR ek B iy —
FOTFERER, @A R EE N RS, b E
SR 5 SRS R OG 2R, D ELIUTT R v b R
BTN IRIESHRE L

NEEFET MDS 5 LESA & & 5 & 45 5 10
GER RS, FeTRE SHUE E e E R AR S A B
JREME AL T MDS 5 LESA & Z i+ 5 104 Hb 5 &5
B —5k. SRRHLEEZPHTENE N 53.267~
81.995, H{H 66.778, AR RHHN 8.49%, KT MDS 5
LESA 1A & 1) #F Hb 5t & 70 1H v 51.517~81.838, A
67.355, LR REN 9.37%, AR REUIIPE SR FE AR
Ko WEIEXEET MDS 5 LESA & R #kHHb FR &0 14 54
BRI ESEIAT RIS (B3, RIHE R
BEIEMEKEZ: y=0.933x+5.079 (R*=0.701, n=100,
P<0.001) , $iH] MDS a5l DL B4 B R AR K15
WYL (9) ~ (10) ME Nash HRURECH 0.615, FxXF
2 Z %08 0.009, BT MDS 5 LESA R R
JREME S S BRI R B ERONIERL, TP SR AT
FEERE, HMMmERA, PP RERE, #—BiE
BIZLT MDS 5 LESA A& & F J B th o7 & P-4 vkl P 5
AT B AR A R E bR I AT X R R B AT I .

A
©
S

y=10.933x+5.079
R*=0.701, P<0.001

o
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LESAfA Z B Hh 5 5 4318
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Cultivated land quality score based on MDS and LES
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B3 AT MDS 5 LESA A th#hb /i 0 iAe 2 B X AR
TR AR K
Fig.3 Correlation of cultivated land quality score based on MDS
( minimum data set) and LESA (land evaluation and site
assessment ) and total data set cultivated land quality score
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1) 38R 32 5a3 43 M ids 8 57 BBk b B 1A 1
R T B 25 PEH b 0 ST A 85 2% 1 8 b 1 B N B 4
Hrp ik ERb kL. AHURS R, . . pHE. +
WA YIEE. BHERM., HIEAERE. HE TXHRE
LM B SRR B AN AR, BB L B IR B B N
EAREHK M. ER . ESMEME. B,
PR E L HEMEAE 1. AR ARRIALER . BRI A 2R
KH LE R4 SA RGUPFA AL 5 45 F R W R AE pi #F
SRR BN 52.673~92.635, SLHIEREIIE RN
36.0~84.1. Iz A A FIBLAY R EE LESA Z5E P4 &
N Fresa=0.5F p+0.5Fsy, W50 XRAE 5 LESA i &P
IYEN 51.517~81.838, 45 Lhidk 515 22 K6 06 &5 L ask B i
SR SV TIRE, WE P o H R R LA E N
52.148~79.624.

2) b EVPN S R TR, PR X AR 5
AN IR R 22 X . Horf 1 20X Bt 1 4
FSEH AR A R, TR MR A AR HAZ ORI X,
i EE 20.52%; 2 ZLIX HIEANU & & LA A A
B, SR KRR, AL H AR, W]
VERBEHL B AR 26 5 AR EE X, S EE 36.79%; BT
3 2 X1 4 25 [X Bk ith - 33 R 37 2% A 28 A7 A 22 B P BR )
RZE, ENFHZEAEIRX, Sk 36.33%; 5 HIXH
O EE A R, LM AR A, AT B
AEERREX, HE6.36%.

3) B/NHRESRARIRIE L IR RN 50%, THER T fab
FFTCAR, WMk REERMN, REAFFEHE., 2105
#T MDS 5 LESA M4 & FITEN 4528 Nash A RECH
0.615, AHXHMwZE RECH 0.009, 8 HIZAK R BT B ITEN
IHESREAMEEREIE BIRZEN, PPN S RS, 3 —
A UE B MDS Jiide fia br R 1 14 LA & 5 LESA PR K R 45
A IR R
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data set, land evaluation and site assessment (LESA)

QIAN Fengkui, XIANG Zixuan, WANG Hexing, GU Hanlong™

(1. College of Land and Environment, Shenyang Agriculture University, Shenyang 110161, China; 2. Key Laboratory of Trinity Protection
and Monitoring of Cultivated Land, Shenyang 110161, China; 3. National Engineering Laboratory for Efficient Utilization of Soil and
Fertilizer Resources, Shenyang 110161, China)

Abstract: County-cultivated land can be evaluated to rapidly and accurately determine the quality background for the
protection zone. In this study, the minimum data set was established to streamline the selection index using principal
component analysis (PCA). A land evaluation and site assessment (LESA) system was then constructed to comprehensively
evaluate the cultivated land quality. The regional distribution of cultivated land quality was finally obtained to divide the
cultivated land protection zone. The results showed that: 1) The minimum data set of the natural quality index was composed
of sand, organic matter, total potassium, available phosphorus, pH, soil comprehensive pollution index, topsoil texture, bulk
density, and cation exchange capacity. The minimum data set of the site condition index was the drainage conditions,
consecutive degree, ecological compatibility, river distance, road network density, irrigation capacity, farmland forest network
rate, and cultivated land utilization type. 2) The LESA model was used to calculate the natural quality score of cultivated land
and the site environment. The coupled cooperative model was used to determine the LESA system as F|gsa=0.5F +0.5Fa.
The comprehensive evaluation score of the sample point ranged from 51.517 to 81.838. The interpolation error test was carried
out to combine each space interpolation. The ordinary Kriging method was also used for the spatial interpolation of cultivated
land quality. The comprehensive score of cultivated land quality was 52.148 to 79.624 in the evaluation unit. 3) The overall
distribution trend of cultivated land quality was "excellent in the center, but inferior in the east and west". The cultivated land
resources in Tieling County were divided into five grades: The cultivated land area of Grade 1 was 22 294.396 hm’
(accounting for 20.52%), indicating the permanent protection area of basic cultivated land. The Grade 2 area was
39 974.407 hm” (accounting for 36.79%), including the key control area in the natural fertility conditions of cultivated land.
The Grade 3 and 4 areas were 25 649.334, and 13 837.926 hm’, respectively. Less diversity was found under the soil and site
conditions of cultivated land in Grade 3 and 4 areas. The comprehensive improvement area of cultivated land then accounted
for 36.33%. The Grade 5 area was 6 913.914 hm? (accounting for 6.36%), indicating the ecological and natural conservation
area of cultivated land. 4) The minimum data set of the indicator screening filter rate was 50%. The redundancy between the
indicators was removed to significantly simplify the indicator for the key characteristics. A comparison was performed on the
Nash effective coefficient and relative deviation coefficient. The evaluation value of cultivated land quality using MDS and
LESA was closer to the benchmark, indicating a small deviation. The index system was simplified to quantify the synergistic
relationship between natural quality and site conditions during quality evaluation. The finding can provide a strong reference to
improve the quality, protection, and utilization of the county-cultivated land.

Keywords: cultivated land; quality evaluation; minimum data set; land evaluation and site assessment system; Tieling county
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