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(1. AR K Z(S BAE SRR SR, FA 2100955 2. FFRUARMKSEEZAE B TREEART G, MR 210095)
8 B X XEOR B A X AR bRt % 5 40 X AR () B, £ HH G T 4R bm A DGR B SR 0 0 I B e A #7 v FSCC
(feature selection based on correlation clustering algorithm, FSCC) 5 3T — U Fl 58 M [ B AR L 7 ¥ (consistency and
integrity optimization, CIO). LAFEFTEA/NEME R NI FIREL, S5, T8, RGN A KA 8 IR,
ALK EN NN 7309 4 AN RE, B H KT 2 frl i g5 2 Fifk Gk JE2URHMER S 775 S FSCC 2- Bl #ET 4
A RBERE B XFRbRI L, X HLET 3 B vEik i in e B B X R4 45 8, VP FSCC 3 KR dRie 57 v
HR, Botfan sk, xb 4 AN RERILIRTEAREE I AT — 3t 5 e 8 o i 5046 . 85 R AHEUR KTy £k
AR B8 5312, FSCC fitatr i) o R AR BAA TR, Wikt 2.5km &b, HIFMIEFAERITERETE S (FPD. JH—1{k
-2 (NCE) AUEIES B (MPE) 39K T 34k 2 FhUrid 52.44%. 49.45%F1 49.52%:; CIO 7EQI%: . R UE A
SRR G XBEREFR bR, /> X SE8EPEWT R, BRFSIE 10 km #b, CIO E FSCC fU#R45%E, FPI. NCE. MPE 435351 0.078.

0.061. 0.082, FHXI#EF T FSCC M4 X 3% .
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PG, IR &R X bridk B0 # oy X 45 R
A3 E LA, B R S BRI AT X R AR, BRI
FabrR O R AL ME S S 5 22 KR IR R, TR 4y
X FEFHbr. FREEESXZBCRAFER, N E4 5
XAEIRER o

B X R bR 1 e R T X EMPEAES £ 00
G B K EEAR DG L K IR Ik e bR, 1
fE—E T . Zegiitkm N Y, Bazzi &
A8 FH 22 A AH DG 20 BT i AT 1R 0t 90 X 3 A 3 40 X AR
BB A; Fraisse 5N T E R 00
Cordoba 2143 T35 % FBUR W 1 42 Y5048 1F) E 1o o
Mridi; Gavioli Z"HE R T L4 X TR bR 4L & M B 732,
fEBhr= & e Fr%T PCA. MULTISPATI-PCA %540 & 16 45ritE
1T BB, 4 HH MPCA-SC fekr. ik Jrigdk
TR MG AR bR B AT A B Lt A B E FR AR A
W, LIRS X R R G TR bR AN B TAL
e ST T AT R AE SR O IR, MLA A ) AU A
— B YE T AR R T, IR RUR SR AR 1T
AR I B R B EEERHIE e PR 4E H Y

WA A T e . BERSHRAR 3 K,
o, 3oy SOMR I B (0 25 MR AR BRI FR AR,
AAEFENSLHREE RSN, HHEFRIES )G
pprp S kPl N BB X, RN X T
PRER S G X ke, n— R R X 5
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MR . IR T 2805 S h B R A5 70 1 2 I A A SE Y
i AR IR B 7 VR

HHTE S X FE T, g3 DRI e 5 304 X A
SR TCEE R, AME T AR B 1 A AR R AR
VR X S T R E . 2R AU 4 X B
SKCM, fE7r X B Beal A1 20 5 b KRB AL os 55 v, H
W AT B2 73 IX AR BRI 73 X 25 SRR A 52 00 O 7

HAT, HHREREE X 2K A B R
BEATHEbR ML, HME DL RO JE G 7 X febn B, B
KAEMNEEAER, RN, 70 XgBEriTt 52w
FoH AR He B FEAR AR T BB ) R, AR SCHE T A SR
Y5 AP SRSt — o i) 8 B i e 2 B 4 X H
PR 7792 FSCC: [RI, £ HB i 23 X B FE PPAN 4R b
FMZ (fragmentation of management zones, FMZ) , H[H
Kappa ZREIr XSk 5 5o B0 A FE AT ST $R AR br g
fIflAe )7 ik Cl0, flifk FSCC fbnifit sy i

1 HEITE

1.1 HiE
1.1.1 HIERR

WX O B N B M X, R ERRA
INEEFEX . ILAE Ml s 4 MR X
TCHENEF R B EX

WRIEFREREE RS, T, =K., S%4E
PR B A R H BRI (SSDyym) ~ B A R IR P
(GDDgy) ~ BAFE/KE (PREm) « PR /K (PRE,yg)
PRI H 2 (TDR,,) 5 IR MG A ki
(AP) . B (AK) « 2% (TN) . AU (OMD) .
BB (pH ) 5 HiEfeba P s mfE (DEMD | 3%
(SLO) . ¥ (ASP) .

SEAEAR T HEET 2000 4 1 H —2014 47 A H &
AR HEARAIR . 20-20 i 2FR B /K 280 H BRI,
HrF,20004E 1 H—20104 12 A XEHE RS L1951
—2010 4= H1[F 2474 /> [F 58 % B T 3 B0 58 1 S5 1) A Hi2
P CAO/AT/A) FERETTRIEE” , 2011 4F 1 H % 2014
£S5 AREEEE EIREBEZRALME B O A i
i, 2014 4 6—7 HREABE KIS B A O SEmf
e P

IR AR A A B R B e A T R A
W E R B2, SRIET 1978 — 1984 4E4[H 55 Rk + 3¢
WA, A E AT [ SRR T A AR S
A [ e A R

AR AT S AT B e S fE A (DEMD , DEM HX
] i F 4% (R $0080E 25 5 ) SRTM DEM B3 77 i, I AT
WA 2000 42 A 11 H—2 A 22 H, i&HTEEHE
90 m 43 HE ZEMAE IR EL I -

1.1.2 R RHRE X %

— B SR R R Be 8 AR REAE FE AR 0 3 — 23 [A) 45 1
FEROY, R 3o 2 1A 5 BT e 5 R % /N AT R
FUIGHIRLEE CWERAE MR K/ Bt o) R,

A AR 4y X AR AR I 23 () RO AR, B S
Tt 9 DX 335 1 2 [ /N B R R Ay D 2. B2l TR
B XFEXH, Hi, BIONMET; WHNREIE;
BRNIHEEE; XEXFEHRRE. WREE UK
Jents Wby vy Hl . BRVE. R LR, A
X

(R (AR b, AR A 7 X 3% R B PRV R K/
M BMEHE N R R . B, W T kL
Or#3) A1, 2.5 km; ®MIETN 5. 10 kms VLIHEN
10, 25 km; &F XN 50, 100 kmo N S0 X I8 E 45
FRAREE, REGFN TR
1.1.3 ZKIETLE

I 112 W RES S H R, WAR%R. HIER
M T IR EE 73 AT 4 AR R & Fe i Ak 2,
HE TS R E 1.1.1 S5 FT TR 48 AR . X 90m i)
OIS IR B, B eIl ArcGIS #UFIREL ASP 5
SLO, VAT ERFEPSISREUAT 75 2 H8 R B HE b 5
GRS R R A S A A R B ECR R SR
W, TIEEOE R ArcGIS BT 7 B & il 3k
P & oy PR dR AR . REMHSTRARITHE: HER
Fi AUNSPLIN Xf 2000 4 1 H —2014 4 7 AMRIEA SR
AR AT M FEEPPIRA L FE R H A A H B K
(SSD) . HAXKMIE (GDD) . HEf/KE (PRE) FiI’'g
BH#Z (TDR) W& Hea s st ; Hix, MM
FEANFZPATIA . FRIEAM R PIRIX 3 N AE B I
HAt, %} SSD. GDD Al PRE & iR 15 2| AE4E SSDyym-
GDDgy, #1 PREg,,, %F PRE Al TDR RiF=RAHHHIIE
1444 PRE,, fl TDR,,, - ' GDD K& TDR 52

Aanr:
T 4T,
GDDz—ﬂigﬁﬂ—% (D
TDR =T, T, (2)

' GDD Jy H A AR, TDR A HE %, Tow N H
e SR, T N H RIS, Ty N SIRE, T, b
0°C.

IS5 A S U o) W R T 78 S Hh BV, 20
RIS R T RHIETR bR AR, MR R A X
Bt e
1.2 Fistr
1.2.1 i RIEM4547

RO C ¥I(EFE FCM RE M T 13 HEth 3 flE
JEHE SR SRR PY AR FCM X 3 Fhifiic
AR ER PR R HL AN X, JREEL 3 PRI IR K
YR FE AR PEREFE K (FPD) , H— 4k 2 24500
(NCE) AMEIE/ B R (MPE) PNk 20 X Fa A5 16123
XRAR .

W e NEFHEH, FCM NHTEE X, W ¢ X3
R XIEANE, n AREAREH, w; N i MREAREE T
JNMRNRIEIE . FPI R EFEARTE ¢ MER > BREEN
fabr, HALIEEN 0 B 1 Z08], AR U REAS R 7%
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(8] ) B FE RN, A SRR R A . CIECH
1 E 1 > _
- Z Z H — B F = £-1 7
FPI=1- (3 5
1-— IS XKW SR AN, w1580 X GEE MR E

C
NCE M B REA SRR 73 9 A [R5 0 3 i i A 41
SRR TERE (o fads, HARMLTEEDY 0 2] 1 (8. NCE
PE BN, NSRRI 28 B X AR TT & T 2 TR (R AR
ARE R, SRR B 2

1 n C
NCE=—EZZ[M]~ In( ;)] 4

i=l j=1

MPE Al & & i B IR L 4R B« MPE {EBEET
0, TR A% (R BRI R L), SRR A 2

DHIAR)

MPE = - —=12 (5)
In(c)

1.2.2 —EZHEBRAEMN 4T

XF FSCC i e it — B AL LR R4 v b
e X —8 S8 A H P, R N—8 e e
br Kappa %0, & H 52 VN FRAR S FMZ,

Kappa ZECYH T~k L, HitHE FREE
R, W] Sk Ee A R R Kappa BR30 k 19545 B -1~1.
Pk o X 5E 4R k=1; 8% £=0.75 B, 2 B
—HE R, BN 04<k<<0.75 I %, Ak
B k<04 Bf, —8ikizE, i,

SO AR A% SR o0 A Hh i P SR 48 B AR 1 B S ORI
SO REE REREN, HAEEH T RRESR
BRAEF — BB R, AR AT A T iR
SO B A B S A 25 7 I [R) R 2 e MR T R R AL R
FEUY, EIFEAE T H S H A XA 2K E
ST SR . ZE AT B 43 X AR e ] 25 TR R AR 1
HR, GG TIAN BN TR bR, R Tia K R
frfl, SKRE&DESE KT IME . ZITEE A T R
SIXAEE R B — o N KBRS e, A
EH T2 RESREAN . o XFE—aKEAF
XS REAS R A KB, 5 R i A R A e T AR
HZBEN SGuil KA BER KA G, 2Bk
TEARFEM LK o

SOMLBE e B VAT RT I B R AL AR R, FOR A
JEE ) 5 AT DA ek 2 RUPSE St il A P88 1 (1) R

N,

D ==t (6
A

i D RS IREBHE L, NoNE | REREHL 4,
NER | RPERETHIAR.

iS22 RUBEAE B 73 IXRBCAEE 1R A, DA S5 WL B o
DNFERHE B e B VP PR AR R B FMZ

B X AR m KX, BERHRE
TN m B XA R PSR SRR . 25— X
N A FEBEPEYUN K% IR LB 0. B0
ROPXHIBEN F, FERECH Py XA S,

Tabs:

n S P-1 -
FMZ = Z S, & _ Pmz—m
= Smz S, Smz

i

A FMZ N EL 0 X SR A RS, m N5y X 2850505 Smz
IR X MR, km?s Pmz R FR ) X ) S R
1.3 ETFIEmEXMBEENTERIEIREE
1.3.1 ®RkF£%

B Kz (Variance) I TR %4805 77 Z KN
AR bR T A B S B RERIUY, #4705 2 R ik
FTC IR B RHIE M E N S RRAR IR B H 1 5 N ERS

(8

S BT5E VOO, MR bR B A g R i, TR

SE B BAR AT, fORE R, Vo, N £ R E AR R
N, RRBUBEE RS, fBAEE,
1.3.2 FEEMIFHE

Fi e Fr e 15075 (Laplacian Score) /& —FhidjE =t
To W BRE IR 0, H He S5 IE Ty 2 5 iF e 5
R AR B e 7 AR O HUR SR B AR bR A . 8
B AN 5 HL AT AR S0 B () B e B 5 20 1% 15
a3 IR W S 3R AR AT B D15 R A B L, 157080/ N )R
ARG, R FRS X FEARITE Y, FRbRfE o, Xt
FebreE H
1.3.3 A FAgRMI L3547 L FSCC

5 VR A A B V)R D% (A 355 8 b 485 s B 045 B 4 IX
PAA RS B, HIXSH R IR NAAAE— BRI R
A, o B ARSI TR bR b 2 RBUNIE WA X X M5
BHIESMES,

BEIRFRA R R B TR 2 MR LXK R
mIsRgs, HrE AR

Cov(X,Y
o= (X,Y)

OxOy

K p NEIRBRHRRE, Cov(X, ) NEER X 548 v
BT %, ox5 oy WRR X 58 Y IbrHE%E.

FSCC H5eXf 1.1.3 19 R0 By X R Fn 1T
IRFRMRZAEL, PRI AR, K, KRR
AT AR R N TR AR AR B HEAT AP B SRAUA I A R
A LA % H AR AR B 5% 2R AR v AR AL [ 7%
fRbs, A T EEN D XAMEL, HEEF R R
S [F) AR AR IR 43 IXRFAE, # FSCC U % Lo AR A )
JROE 2 S BRI AR 7> X AR bR, A L BRIFIR TR AR AR A
I O B AT Al F) AR AR

AP R FhIE T AR5 B AL R, MR
TR G R HE B AT B 4 e RSB %s, e
T RRERZIRT AR IACR RS, R REAR 47 fiF
PeARRR = 8] i 7

9
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1.4 EF—E4FTEMERIERMLK CI0

FSCC TR B 1 IR 4B PS8 I BEARKEAE, 10T 8000 X A AT
HIFRbRIR T RELRBR o itk — 2 2 ek b B2 AT i B A 1 4
bR, M5 5e 3SR FSCC 2l Ttk 77
EE . CIO WilRA “Jam” #RHHS, R
g — NIRRT 4R b 4. R AR I ik
LARE, EEAEE - TTREERENLT)Z. CIO
WA+ )2 5 )ZR R4 X E A Kappa REL & )24
BRI X BB FMZ, SRR AR HEAT 18 )2 0 e A o
SR, AR E A TR PR .

1t FSCC ik I 4R TR bR 5N M, kappa(4,B) N TEHs
£ 45 B XN X KA Kappa 5%(, Tkappa A
Kappa REBME, fra(4,B)N1EIRE 4 5 B X AL/ X
FIBIRY B2 FMZ 172, Tfra B BE 22 BIME . CIO B
Wk

D HINIBIREE Mk, W k=p, Mi=M,o kN M B
ik

2) WRZEE My, W LR A TGEIIT A AR
T, HITHE AW, IEEE | DNIURERN
M; (i=1,....k), F4&# 2 kappa(M,, M) > Tkappa "] M, -
o MAFAE, BENDIR 3) , fE M, RHAT TR S
M M AE R 25 1R PR 26 1% 03 3

3) AR My, 45 fra(Mp,M;) > Tfra, I
M= M; ; & W 4 M= argmaxkappa(M,,M}]) ,

g=12,..k, BNDE 2> o Kb, M NEFE FMZ
RANES, M, NIRERNES .

4) A oy ik by, R IR E TR ITR
DRI B AE N B AR TG bR o A7 B A T bR —,
D e HON e 48R 75 ke U 6 6 42 A Kappa
FRHUR N I A IB T e b B AE NI A AR AR5

5) Fh iRk A Y i 2 AR AR

Kappa RE0F0 4 I8R5 Fa bn B 43 XRFAE 1) — 3501k,
U B Tkappa RV 40 X —ZE RS B2, BB R,
X —E il FMZ B IR XOd TR I fa e e, 1M
TIRIRY R A Tfra AT 0 X 28, BUEBRG, 70X
AEXT 56 B PR -

2 HZRES

2.1 WIW_IRENEESITMN
2.1.1 5 X BRI

3 BT IR R AR AR 1 4y X SRR G AN LR 1,
FSCC {NAE A X 50km A 100km [R5 5 A L, Hith
RETR 3 TP Febrd B2 T HRe g ik, K,
FSCC 7E4n % 2.5km WFEAR R N B3, H FPI. NCE.
MPE {8 A 8 e K 5 22 F RL % b 8 159 70 738 2 B
52.44%.49.45%F 49.52%, TERURA B # ) 4Z [X, FSCC
AT B K 7 229 4E 50km AbFEFR{E i =1, {H FPI. NCE.
MPE {HAX % 7.28%. 7.30%f1 7.49%, FSCC %t Hi i fi
Wif35EAE 100km A 4B PR A femr, (HAL 5 8.78%- 4.93%

1 4.96%., AIIL, BRAFIX 50, 100 km REF, FSCC fifi
PRFEFR )2y X R RN T 2 FitL 4 712

R 13 MIERTFIES S KHRITM

Table 1 Evaluations of three index selection algorithms
s ae BIE AL
PO e aoom

e e o
RUE it 71k ekt Modified Normalized

Selection Fuzzy L. P
Scale algorithms  performance partition classification
. entropy entropy
index (FPI) (MPE) (NCE)
R ITZ 0.657 0.696  0.427
?Dfn PR E 0657 0.696  0.427

A FSCC 0.383 0.416 0.255

County s 0.698 0.733 0.453
SRR 068 0733 0453

FSCC 0.332 0.370 0.229

) BRIy %k 0.671 0709 0437

?lfl PR E 0.578 0.623 0.384

W FSCC 0.373 0.423 0.261
City i KT 2 0.471 0.521 0.328
By wennmik 042 0532 033

FSCC 0.363 0.392 0.246

- WRTTZTR 0580 0594 0461

1% fm PR 0758 0759  0.589

® FSCC 0.443 0429 0333
Province K%k 0.526 0.550 0.433

DT SURNAGNE 0724 0741 0584
FSCC 0.428 0.427 0.336
KT 2D 0.714 0.708 0.644

KFEX

F R 0.761 0.751 0.683

50 km
INEFEX FSCC 0.766 0.761 0.691
Wheat belt T K5 2805 0.739 0.731 0.687
KEHEX e sor
100 km PERHRE 0.615 0.625 0.588

FSCC 0.669 0.656 0.617

2.1.2 HARRAAT

3 RIS U T R bn e g R AR 2. RARREK
RS TREKE . R R H RS 51 R HBE
AK 5 pH f. TN 5 OM &Rk, “FHpKENTHE
T ZARBE KR A A F WA, MR TR H IR
SRR — 2 AR SCHE. pH (-5 T HE AU & =R B
FERRW LU & R R ) 5 IEA SR,
PRI FSCC X TURI B B A ROHr . 732810677 N
Sy M TLIREEMBIAART, WA, AR AR A R
VERC R AR bR %% 2 HER N BRI N Fl R, BRI %
AR A&/ T XN 7 AN R A% I FSCC o i 4
b (R 53 5 X 32 0 3 1 AR (A & . RTI,
FSCC M I[A#% m A G VE SR bn PRk % P o bR, IR TT
RARRR, PR EEIRARPOR G AOBER, RILH AAR
WU 32 0 48 b 18] AH < 1k DL 48 5 08 187 72 0 24 354 1)
HEAIIBET

i K 2R LT Z TR AR PR A ORI, IR T
Jr AT Rk TE AR, PSR AT R AR S
R ARARFRIAI BB 0B, IR BT T2 £ - EARRIFE Fr
PR TT 30 TR AR RIVE R DG AR (0 BN, 5 S B E R IE 4
BRI A0 OR B TUARTRER (K 1) 4 AN RUBE %73 FF 3 N i ik
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O S NP =t e e B Al =3 | | o 3 o
M, EAEAE 3 MRS, . B, ORHE
AN, FEbRIE) ARG, MR R R R I B &7 ZME
FRH BT AR R, T EURORTT ZEIE AR BEA RO BRI
R 3 AN IURIIEARbR; S RS VA A
AL e AR vt 2 S o LI (=7 s SN W SRS -
T R T 2R SHPURFERRIE. ££X 2 Dok
N AK 5 pH [ 3R 1%, 22 g 05wt 5 Rl o

SREGENR . S pH A TUAN:, Rthik
XPARAEFE A (1) OR B B AR 328 Y 5 LA FE A Ao A A G PR B
AN MHZEFERIIRRIEIR, #CEE R R T RIARR
FRPRIAIAH SRR, U AR FE v 1 vl

A F[X 50 F1 100 km RBEE, K77 2 5h SRk
BRI T KSR RBROK R 5 TR KR, £FXE
IKZESFE, BRI &N AT KA EER N,
KL T 5B B K AR AR A BEPE A 15 P M

F2 IEMRTRIEE R

Table 2 Results of index selection

BHE o CPEIR
REc gk ownm A0 KBRS Cang e wew amc JUN 0w me o
Scale Selection algorithms [} K A PRI RS # AP AK N & p Aspect DEM  Slope
SSDan GDDgun  PREgum  PREay DR, matter
KT FE 1 3 2
g hEhTEE 3 2
Tkm — pooe LA 0 0 0 0
= R C B A A C D C B C D D D
County R IT 2 1 3 2
g fENEsE 1 3 2
2.5 km FSCC Ol 0 0 0 0
FLH 5 C B A A C D C B B C D D D
RRIT 2 1 2 4 3
[R5 M UA - 04 [(s ok ES 6 7 2 1 3 4 5
Skm oo P 0 0 0 0 0
T R D B A C C D D E E E E
City BKTI 2 1 2 3
mE e aE 8 7 6 2 1 5 3 4
10 km L 0 0 0 0 0
L ) A E B B A C C D D C E E E
RRITZE 3 4 2 1
DI N CA- EAR K Wi r 4 3 2 9 1 5 6 7 8 10
10 km ESCC A 0 0 0
“ AL A C B B A B A B B A c C C
Province BRI 3 4 2 1
I N OA - EAT2 K A 8 5 4 10 1 6 7 2 3 9
25 km R 0 0 0
L ) A C B B A B B A C C C
RRIT 2 5 3 1 2
KERX  PERESE 3 4 5 7 1 2
g 0k e bR 0 0 0 0 0
FEIX bl E E E F E E E
Wheat KT FE 1 5 3 4 1 2
belt jg B 4 3 7 6 5 1
100 km FSCC et g5 0 0 0 0
FLE ) B D A A B D B C C B D B C

e BOROT ZE SRR AR AT BT S bR paE S R BT 1 it WA BT NARYGE S . FSCC AT, 0 ARRZIURIRE O

R, TR IZSN R TR AR A .

Note: Each number in the rows of varaince and Laplacian score is the priority level of the index in this line.1 means the highest priority level and blank means the index
in this line not been selected. In rows of FSCC, 0 means the index in this line is selected for being one of cluster centers, each character represents the cluster
identification of the index in this line. SSD, Effective sunshine duration; GDD, effective accumulated temperature; PRE, cumulative precipitation; TDR, diurnal

temperature range.
2.2 —HMEEREEMLEEN
2.2.1 HR—EKEHTEMIPN

FSCC K CIO i b 4ahnEe it a2 i 5 B 40 X L LI 1,
CIO fRALRT % 1 km 5 2.5 km. B§i# 5 km 5 10 km [
SrXREERR L, X PR HEAE, MRG0 X e
PEH BRI, LHAMAEX 2 ANaEeR, MRIuarfEE
X SEBMAAK, HIED KRR LR R — 2 5
ARG T e bR, RHRCD R bR R AR TR E LS HE

HAaXMrRAEASHERE L.

JRRE RS B SR R R RE B 3 B (R e AT 20 #
B3 45 B 5 ARFRRELS, Jones & PN ZIRAFE />
PR IR EUR AR R R R, MESA
IRHR IR A AL B ARS8 G B 1 Al LR —
WARXAR S HFHESXERGFEHEES, 5%, L
2. IS X AR RIE S EAE AR 5 FEE SR
ZEFAHOG, R B B RN .
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2.2.2 #EHRREEIBCRIFHN AT HoAth 2 ANEFREE, CIO TEhngE 13 A I L)

SFEFREE 11, FSCC fRHREE 12, CIO fBFrEE 13 11 4 MR XA FEiE 10 km &b, 13 FEFREEAREL 12, 3 3 WifEdssy
FE& R o X BRI e 3 s, BRFEIE 10 km 7k, 13 AR 0.017. 0.018. 0.028, {H #1511 [ 3 TifahrE
Lt 12 f#) FPI. NCE. MPE 154> %" -3 0.078+ 0.061+ 0.082, ZERRRRR o TN 43 X 5B 5 — EUPE 20 R ] e S i A
12 #RER IR T2 4abnge 11, MBUIERSEMIMEE b3, SN Ay X SRR R, (REETE T 7 X A SBR nT A E

EELy X
Management zones
B /(X1 Zone 1
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B /7 [X4 Zone 4
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B/l #iaeEsRA
Fig.1 Management zones before and after CIO
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Table 3 Clustering effect evaluation of management zone index selection and optimization

JUE L FPI NCE MPE
: 2 I3

Scale  Grain Il 12 13 Il 12 I3 Il 12 I3
P/IE=S 1 km PREqum, A MU, pH, 3R HHL5R 0.680 0.383 0274 0441 0255 0.186 0.718 0416 0.304
s 2.5km PREgum , 2%, pH, 31 B 0721 0332 0249 0467 0223 0.172 0.755 0370 0.279
gl S5km  SSDgum PREg. A28, HAHUR, Ya A0, AHUR 0693 0373 0277 0449 0261 0.186 0.728 0.423  0.301
i 10km  SSDyym ,PREg,, HZH, 2%, HE¥ PREqm , % 0.541 0363 0380 0372 0246 0264 0.592 0392 0.420
L5 10 km MWK, 2%, AR B, iR 0.767 0443 0430 0596 0333 0324 0768 0429 0418
LF 25km S, AR, WE R, W 0.731 0428 0414 0589 0336 0325 0748 0427 0413
KZFEKX  50km SSDsum ’G%%%PRE%’PREW GDDgun PREqm , 27 0.824 0.766  0.701  0.733 0.691 0.634 0.807 0.761  0.698
XX 100 km PREgum ,TDRavg, AHLIF, I AHUR, Bi 0854 0.669 0.500 0784 0.617 0468 0.834 0.656 0.498

e -4F8FR4E, 12-FSCC #8FrdE, 13-CIO fRbrdE.
Note: I1-origin index set, 2-FSCC index set, 13-CIO index set.
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2.2.3 CIOfhAbdgAn 4 Rt

CIO fhAtFabrte 13 BB b AL (LR 3D,
F—SEX s, mEid, EESXERNEIR. 2
B AR TR, BEREG R, LA T DEM
S TE K FEOK AR bR, A& FZ X EEF TN GDDgn-
PRE, AR LY m . JEEHIEER, SR S5HIEX
Ay XIS TR, BT 4 X AR AR S DXIEUR B 1)
VIBK R o

Wi, MEARSPET, HERET RS AE
FARA A BB I, 5i% 2 TiEERE T RE R 4
RAIRA, s, mil. IR ER I bRE IR it .

FEIE 10 km WE ARG, I NERREERUSAE, /I
AR R IR AT BE R SRR L IR A 22— /)

SRR N REERT (B KO0 3L S
WAL, FERIEDNHARER . PRGN E
Sk, R, AR KRR B RRILR
(43 AN o ANSBETE R 3 L7 ) S KPR AL
RENHT R ED, Bl 4B bR KT R L — 7 Al
HFHh, HARIPIE, TFGIE 10 km 70 X & R E P
B /NG XA IR Ll E AR b T S
HTE B R A5

3 & it

FabRiE B2 14 KB A0 b () B BEIA Y, A U
X R Py X FEH T A SRR e B 1
FRGE T (FSSC) I T — 8tk 5 se Bt 5 ik
(CIO) « XFbb 2 ML R T IR B R IEIE$: /718, FSSC BA
PEEURIE T 4348 b 18] IR AH S 1 DL K $8 5 5 5 I 25 W 34 45
LR RE T, TEOREE SR AR ARLE PN A RIRRAE AR RT3
LRI R E, H 4 AMRESSPERT, FSCC
FIRRRO L R e . 0B RE e % (FPD . 15
—14r 280 (NCE) AMEIESr B8 (MPE) 3 MTEN R,
FSCC MR -FIME T | K £ 25.74% . 26.01%
25.95%, PR TP R T4 0 28.41%. 28.52%FH
28.45%, {EUNSE 2.5km FRIFME TP E 52.44%. 49.45%
F1 49.52%, MHBENEE; CIO TEIREF 5 X RER—8E
AER Rt — 2B AR br 5, JRAHXT FSCC 7874 il
10km PASMRJEZ ) FPI. NCE. MPE 18 F~F¥IB&1% 0.078.
0.061+ 0.082, 4y X FEAREEBE 3G K A= 148 2 B
CIO HARIE X BB R 15 X e bR e
UbAh, CIO fEWNS: . FEd R T X5 8055 X FE b 1
IR B o3 X SE BV SR T R I 2 o

FSSC FFHEIE$E 778 e CIO AR AL S VL ] A 2 4y
XS AR bR I B 1L S5, WHHR AR AR (1A R0 vk nT
FEARTE bR R R FE, SHRIEEHES X AA 2N
WU o AR SCEFRA/NE P XIS RHE AT 1 G &
oy XHBAR I I TR L, Ja e m] 45 & & /NS bR i
e abn B, SR s ik — D e E S L. Ak, FSSC
J CIO X RE L BRTLARTa bR KB 7 5 B0 KA A Fa 4% »
HREMERS X T RMERE, W LB bt 2
—AMERF TR, ARRET CIO ## IR 4 X 5 b5

B PR RS AMIE, AT LR AL TS 70 X 4
PR HUIR) f50 38 70 4 3 1) U Ak — 2B I TE . A A b3
HAAFSRERE R, AR AR RAEZ A RS
i Xk — D UGAE .
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Unsupervised feature selection and fragmentation optimization of
agriculture management zones at a regional scale

Huang Fen'?, Zhu Jincheng®, Zhang Xiaohu?, Liu Tongyu®, Zhu Yan?
(1. College of Information Science & Technology, Nanjing Agricultural University, Nanjing 210095, China;
2. National Engineering and Technology Center for Information Agriculture, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: Dividing farmland into different zones for facilitating management (management zone) at regional scalescan help
improve agricultural production in reforming agricultural technology implementation in China. Improving detailed
prescriptionof the management zone division can provide guidance to farming and service optimization at regional
scale.Appropriately selecting indexes in management zones can reduce the required data and can thus subsequentlyimprove
management.Available index selection usually relies on empirical knowledge of expertsand/or multivariate statistical analysis.
However, expert evaluation method could be bias, while the multivariate statistical analysis methodcannot reduce the number
of indexes compared to the original index set and thus need to supervisethe data. In addition, most existing work on
fragmentation of management zones focused on zone-dividing method rather than from index selection by removing indexes
that lead to fragmentation. This paper aims to resolve these limitations with a proposedunsupervised filtering index selection
method, based on the index correlation clustering (FSCC) using the concept of feature selection. FSCC reduces the original
index set to obtain a subset called FSCC set. FSCC applies the correlation matrix of all indexes to cluster the original indexes
set. It then selectsall cluster centers as a representatives to form a new index subset as theFSCC set. The quantity of the indexes
in the FSCC setwas reduced,compared to the original index set, and the redundancy of the indices set was descended. To
improve practical operability of the management zones, we applied the index optimization algorithm developed based on the
consistency and integrity (CIO) to the FSCC set to remove indices which resulted in fragmentation. CIO couples Kappa
Coefficient with fragmentation index to generate an optimization strategy for the FSCC sets. CIO screens the indices which
lead to the fragmentationwhile, in the meantime, considering the consistency of the management zone results prior to and after
the optimization. We applied the method to winter wheat in China, with factors that affect wheat growth, including
meteorology, soil and topography, being dividedat fourregional scales. We first usedthe FSCC and the two traditional filter
feature selection methods, Variance and Laplacian Score, to select index subsets for thefour scales, and compared the resultant
management zones produced from them. The CIO was then applied to the four scales produced by the FSCC. The results
showed that the FSCC method preserves the diversity of the features in the original index set. It significantly removed the
redundant indices and had a better performance in the management zones. The best performance shows that in Rugao 2.5 km
Grain, FSCC less than 52.44%, 49.52%, 49.45% both of Variance and Laplacian Score in FPI, MPE, NCE. The CIO improved
the management zones effect of the FSCC index set, which reduced the number of indexes and effectively removed the indexes
that led to anumber of isolated units or patches. Compare to FSCC, except Nantong 10km, CIO has an average decrease in FPI,
MPE, NCE of 0.061, 0.078, 0.082. Usingthe fourregional scales, FSCC and CIO presented in this paper were effectivein
selecting indices and havepotentialapplication in management zone division.

Keywords: agriculture; management zone; algorithm; feature selection; filter; consistency and integrity optimization; reginal
scale



