55 43 B4 1 1) B RO E 40 (A ARBEERR) Vol. 43 No. 1
2020 4% 3 H JOURNAL OF NANJING NORMAL UNIVERSITY ( Natural Science Edition) Mar,2020

doi:10.3969/j.issn.1001-4616.2020.01.011

19545 B M 2 ) R R TRL 85/ B 0 2R B 5
B2 L ERF

(1B mORFE RS B R 22 24 B, VT35 m T 210023)
(2.7L9048 Hh 5 B BEIEIT & 5 R H PR R BT ot 0I5 B AT 210023)
(3. B UG R & MR SIS BE, 715 B AT 210023)

(4. 75 BTG KA R AL 5 - M ) BT 5 b YT RS 5T 210023)

(E] AERIHE B A ™ E EETIRER ST 4 123 A% S5 | 25 (8] SCBR 4 AF S A/ Db IF) 56 28, 14
WL HBIEAMA R E BRI H 2 IEE RIS B 2 TR 23 ()35 A 00 5 R A, fi B 23 18] @ AH DG FIAH
X REOEE EMEIT A 55 DB BEb Z I RE AU/ R 56 R . S50 (1) A7 ShABZS 1] b 52« o ] 25 7
AR BEHORAFAE  4- 2 T RE IR R - A — i b B (AR 0] 43 A, AR S T B2 o] LA R i sk 2 34, S v T 3R
W VAL S (2) T Bl 7= e R3S 3 Fhoh e B IEA G2 AL (HA L LL) S &, 2«4l
A1 SRR ; SR G (HL  LH) B0 /b, 2 “ WO 7 R AEE 5 (3) 2B/ DhBe S AE BT RE 2 I T AU 35 B A
FKARFRIERI A SRS A S REA L AR T A= R 5 R BT, MUl R A AT e 5 AT
RESRZ. WFIE VN, AR R s B B 26 7= T g 54 ST Re Mt A= S T RE AU MR, (R0 A A8 3R B I LR THAE
TR R R R R R

[REIA] HHbZIEE, 2 E R, UG SR, TR

[HESEEF01.2 [ XEHFEEBIA [ XE=HES]1001-4616(2020)01-0069-07

Study on the Trade-off/Synergy of Multifunctional

Cultivated Land in Jiangsu Province

Yin Rumeng'?,Li Xin'*,Cao Jinxiu'"*, Fang Bin'>**
(1.School of Geography, Nanjing Normal University, Nanjing 210023, China)
(2.Jiangsu Center for Collaborative Innovation in Geographical Information Resource Development and Application, Nanjing 210023, China)
(3.Rural Revitalization Research Institute ,Nanjing Normal University, Nanjing 210023, China)
(4.Research Center of New Urbanization and Land Problem, Nanjing Normsity University, Nanjing 210023, China)

Abstract:In order to reveal the competitive spatial pattern, spatial correlation characteristics and trade-off/synergy of
county cultivated land production-social-ecological function in Jiangsu Province,a multi-configuration index system was
constructed to quantitatively identify the multifunctional cultivated land ,and then to explore pros and cons state of space
competition. The spatial autocorrelation and correlation coefficient methods were used to quantitatively measure the trade-
off/synergy relationship in 55 counties. The results showed that; (1) The production function space was characterized by
a plaque pattern in the middle and high, and the social function of Sunan-Suzhong-Subei was high and low, and the
ecological function space had the potential of mountain and water. It was concentrated in the area around Hongze Lake,
along the north bank of the river, along the coast; (2) The three functions of cultivated land production, social and
ecological in Jiangsu Province had obvious positive correlation types( HH,LL) , “group” distribution ; negative correlation
type(HL,LH) had low agglomeration and was a “scattered” pattern; (3) There was a more intense trade-off situation
between production function and ecological function,the same as change trend of social function and ecological function,
but was not as strong as production function and ecological function. Research suggests that in the future, the influence of
the production and social functions on the ecological function should be controlled, so protecting ecological environment is
essential ,and the development path should be coordinated and optimized with the aim of improving production quality.

Key words : multifunctional cultivated land,spatial pattern,trade-off and synergy, Jiangsu Province

Wr#s HH1.2019-06-13.

EE&WA . HR QAR ATH (41271189 ,41671174) LI AR HF R & TR K BIH (164320H116) JTI54 H + % T RHE
I H (2017013) .

BIESE . ﬁfﬁt,@"‘ JHR ,’rﬁwri?rﬁﬂﬂi,ﬁﬁa”{ﬁr'ﬁl . bR IRAS L E-mail ; wenyanfang731@ 163.com



PSR 4R (AR R 55 43 5 1 (2020 4F)

Mt & NS R (d Fie & Ji ity o A e, HAT A W) B AR 7 ORI (8, [ it BAT B 2 A 2 0 (L
PRIUAE M At SR B 22 4 HETTR AR R 10 A A7 R T, LA il R 125 T 1y e 5 R 55 Thme ). bk
Wi Z D RE BT TSR R R 7 R S5 1 25 S R T LR IR bl R (R D RS TH AR AE 5
gt A K Al A IH] AR A E) 32 B R BORE TR R S R AR e i 2
DB e . A 22 DI REDC A ST R T A Ml DI o 4 Jo B, A S BB b ) P 22 1) 2 44 g a1 o 00 A o o
U, 2 ffp ok — ) R T A T W IEE b 22 S R 1 AR LA DG R R R i 22, A B T D) 22 e ) i
SRR A BT IRE BT I B S BB 22 D RER A Db A , R T 2 R TR A BE

FEBEF AL S AT R R BRI T T 2 oufb kg NS B BT OIREE LA TV IR T ARZ 5
WS, H AT E SR TR 2 DR B AR PR S 428 PR 2 D Rg AT T BRI e [
R IR N I R B 5 B AL N TR i T S Dy AR o S T AR AR B st 2 D) AR TP
LTI S T DG T A ) A SRR T FE PN 27 2 0 S 2 o M AR DX F 0 b T RE A T 1EAN AT
Sttt BEEDTFOE AL TRA M 2 S REA AR IR RIS GR , = F A TR RIB S BE Z A1 F7 1
PRl AL G R T UL R AR e G D 3R S R AR UM L RIS 45, H it 2 D RE A Y R R AL S 4
T RE B AR 52 S A UE RS , BUEHE 2 T RERA A TR ZRARAS. WL, s T 1B XF UG IX (dE )
A BR KT SRR X ARSI X)) HEAT TR SRS AR M AT IR £, S A S AL
TR BB, AN A DM 23 M B 8 3 M A DT IR L. LR AR S AT B 22 D g R AT
A SR BB A TS AT et 2 4k . OMN TR b 2 Sh R S i B BT, Z 0B 2 D RE R 45
TP, 25 B FNAS A PERT TR AN 2 s @R Z PO RE Z AR E AR HIDC R BTSSR S O SC & T
HARS AL T 23 [ R ek, 2 T M B2 LA ) 25 TR RH DGR HISE R A 1 TR A Z B

VLI Ml rp I AR I, S v B oA Sk 4 3 22— , JHE ] B8 AT~ st DX 2 e o 2 A
At RR AR | SR DI PN N 22 4t/ T e 26 0 2 18 1 S AN B89 4 4 T B 52 3 D)5 8 i e b M) D i
ST, AR SCIEIN R 2015 AEVLIRA 55 A X E BT HYHR L 2 DI RETE KO HEAT 23 ()0 LU AR B, £ B AR
KoM s HACE b PRI S 2 SRRV f 2= ] [ AR SGHRIS 25 (] 73 SR, LA 255 38 4 S M -2 ik
FE AT -SRI a2 i SR, DU DX 1585 4 JiR 5 & IR SOns (91 SR (B 45 S ARk gl

1 B % Dhhesabelk Skt

1.1 fERERAESEIERE

BRI — 2 DRSS 0 2455 (0] R e, FEBEH A BB 4 S e d it sl e AR A IR S ol T
DIRER) USRS AR5 B, B A P RELR 2 AL TR AP RRIRAS  F R IR AT A -SRI R B F A
B8 s HoA BRI ReR Ay J A e AESTIRETY . Hoh A D e AR O T b BRI A A
i S MR S5 B TRE Y | AL P D ReE R A R B A T RE AN A S T RE IR s A 2 I RE R AR OB A A 7R
BEAPREL, SC R B AR RBIR0L. 8RR RN, 2R 7 DI REATH A R HE R PR R 25 T RE R AR B 2
IR H L Ry, T AR A A AR A DI RE , (FAL ISR AR A 253 2% 2 40 AR S T BB R 7 T
RO, PR A: S TR A T RE S IR ATV W A R R AR D RE AL 2 DR A e )

LA SCHR AR TN FE bR AR B T R P71 IR AR RS A = RS Rk 2 = T RR i
1A% e MR R G- - I RE e M A7 AR AR AR SEIEAR IR R L R TR 2 A
FEAY) A T R A SR T ST, B SRR AR R A SE B R AT B B2 R 2 0L SR A
KNI LBRICARSE RGBT 7 BOCHAS TR 4R A Mt Z DI BE PR FEAR A R (3R 1)

ML) A H R 2 T A SOOI AR 7 22 T R A DI RERE UM L 27 | M BB R AR b, ML
7R B MRS OO TR R R Y 5 -t B R AR — A b X B b R KT A b A rh R
JE | AT LUAT R4 BE B A A R R F. ek 225 0] ) B il B 2 b S RE Y AR, 8 B s ) 7 38 il =2
£ AL ORISR T IR, LB R ER AT S D RE A 43 (B 7R e T2 s i3 Al A PR B i e
RO A T ZR bR, LIRS MOl 538 AU S D RE  BF R Ge S A S A 25 DR B D RE 2 AR5
FROA: 1 T B A A, AR SCREIBURAR IR R BRI 1 A R AT B kF, FHARAEA O RE DI RE. AR 2 A
SRAFAT SO B P R B, HAE St b 2 D RE S i b RT3, 90 M A A R ) ARSI 4G B A AR5 45



JBONAE |45 LIR A B 22 DR AL/ P IR] 5 RIS

JET K s DX AR 20 HOPE AT B B8 BE A 25 55 (ELEL ER AR A
F1 HHEEDETEOIERER

Table 1 Evaluation index system of multifunctional cultivated land
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Fig. 1 Diagram of multifunctional cultivated land in Jiangsu Province in 2015
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3/
4 5B

ARSCATINAE BBATT A Z I REEA T AL S VPO R TR = I BE AL D RE A S Eh RE =S ] 5%
HRRFIE A A A A5 2 LR 458

(1) VL7548 B o 22 D REAF 6 35 i 25 [A) 28 53, A 7™ D RE A ] L 12 ] o 7 Sk AR BRE AR AR
JEFAIE 422 D RE 5 1 - 70 — I AE R AR TR] A, A2 S T A2 8] A KI5k 2 3, B v TR b P L i
VAL TSR

() TLTRAE B At RS 3 RO RE RAT IEAH OGS (HH  LL) SR B 8., “ L1150 A 5 A
KR (HL LH) Bk f 20, 52 1o AR A LEE.

(3) =R S 2 DIRE AT A B A 2 W P R 5G| A2 = D BE 5 AR S N BE (HI R R %-0.573 5) Nl 1
BT R 5 AU 5 R R BB A AL DI RS AR A T RE (G R 8-0.398 1) AL ST 4= Dy BE
A A TIRE DU 5C 2R B P T RE S AR A T RE SR A1

(4) BFHLAE = I BE AL IRE AR S DI RE AL A i AN TR P B R LA ARORAEAS 40404 B Lt LA
SEE et 2 D RE UM RIR T (B T Bk st 22 D e S Ak 2 B R FL AR, TR T R M A R o, Aol s
M R DX, [R5 A0 55 80 77— 20 ) S MY AR PR e JB% SR B A e T R A% PR il A 7
TRE I S 5K M 4tk 2 T RE A ST RE , IR AR IR F LAS TH AR 7 o O e 1) PR LA & e A

[ % ik |
[1] ZEizl. PEAHERSHH0A IR ()], R 2001,21(1)  1-6.



JBONAE |45 LIR A B 22 DR AL/ P IR] 5 RIS

— o/ — o/ o
~N O L AW
[ i T R A}

JeAERE 5K T) B e H IR S S AR 1], MBS, 2018,73(10) - 1837-1849.

KNG WREHAT. #1220 D RE P ik S X B R 3 R 7R [ 1] M PERLA 3 i, 2012,31(7) :859-868.

IR AR, 23 1) P 5% (A T AR AR S S MRIAON - DI BRI TR [ 1] M BARLA 1k 1 2012,31(6) :717-723.
XIEZBE. PRGBS S5 £ HHR>4 ()], M E4R ,2018,73(4) :637-650.

B )1 AR R GR . T [ s R = A A RIS HERE [ ] bR E E ,2017,36(3) :378-391.

GROOT R S D,WILSON M A,BOUMANS R M J. A typology for the classification, description and valuation of ecosystem
function, goods and services[ J]. Ecological economics,2002,41(3) :393-408.

JONGENEEL R A, POLMAN N B P,SLANGEN L H G. Why are Dutch farmers going multifunctional? [ J]. Land use
policy,2008,25(1) :81-94.

BASTIAN C,MCLEOD D,GERMINO M, et al. Environmental amenities and agricultural land values:a hedonic model using
geographic information systems data[ J]. Ecological economics,2002,40(3) :337-349.

DORFMAN ] H, BARNETT B J,BERGSTROM J C, et al. Searching for farmland preservation markets: evidence from the
southeastern U. S.[J]. Land use policy,2009,26(1) :121-129.

)M, R RER AL, 4. B2 ThRE M2 L2 DiRe Ry (1], R E RN 2011,25(8) (42-47.

R/NFE BT IA R IR TEAELR [T ] . B2, 2017,72(3) :471-487.

RN, G0 PR AT, 1949 4 LR P E BB I REE AL [ T]. HIBE-24,2014,69(4) :435-447.

BERRIT, XS, A e i e Bt DR RO A AR R B S O3 B S R A 1949—2003 [ J]. A AR BT AR, 2005,
20(1) :35-43.

T 85 , et UGEA, 45 5 r M X PF L 2 DO RE PPN 5 25 (AR AE 20 A7 [ J ] IR ,2018,40(5) :980-992.

T2 a5 MTRTR] 55, FE T 2R 25000 BU/R 6 091 0 A #iith 2 D AR B 55 Py B M BB R 3R [ 1] P
Bl2£,2018,32(4) :51-58.

ST XA B2 D REAET 5 P R DG R A ST . LA BT I O B[] VTR B R 5 PR, 2019,28(2)
368-375.

PRAZ AT, X5 . Bt 22 D) RE A 5 13 ) I 23 4% J) (9 s 25 20 A DLIIIL A S I [ )] 225 b B, 2018, 38(7) :
143-153.

TR, T, AF. 2005—2015 AE B 2 D AR 43 35 A8 KB R] S5 A O 5T DA R T b FEIIX [ 0] B
2% .2018,38(4) :590-599.

TR, S 2R AR TR DX s R B SR T BE S ORI [ ML bR Rb R, 2017,
EARE R FE TR SCHRI L HR T 2 D RESh A TP B ettt IR 12 . LT M AT A B[ 1], BARBEIRA=4R,
2015,30(10) :1698—-1713.

M, s B 2. bR T ERE A SR [ 1], MR 2= 24 ( B SRR AR) ,2005,41(5) :536-540.

JAl5E ORI, sk Sk A AR P R I RO AR ORI s AR A AT [ )] MR, 2013,33(12) 1476
1483.

S R, R AR RN R MBS T A P B LR 2 RUBE LA AT R I [ T ). BEIRERA:,2019,41(9)
1690-1702.

XE XERE. & A2 R PT SR T]. P EA T - B S5$R5E,2012,22(10) :164-169.
TRV ARTE AR, VL. PUR R T Z DR (1] ARk TAR#412,2014,30(6) :185-194.

FERA, PGSR, A 55 ARACHLIX - M A 22 D REE B AL Bt 245 R [ ) ] B2 BRI ,2016,35(2) :232-244.
ANSELIN L. Local indicators of spatial association—LISA[ J]. Geographical analysis, 1995,27(2) :93-115.

MORAN P A. Notes on continuous stochastic phenomena[ J]. Biometrika, 1950,37(1/2) :17-23.

20, AL, WP SR U RN T A S X Bt 2 D RE PPN R AR AR AR A . DA OB T ], hE 4 bRl , 2017,

31(8) .77-87.
B, IN, K&, % HFaRIRBAESRE RS B AU ShFECR )] BEE2#4,2018,73(5) :
863-879.

RAUDSEPPHEARNE C,PETERSON G D,BENNETT E M. Ecosystem service bundles for analyzing tradeoffs in diverse land-
scapes. [ J ]. Proceedings of the national academy of sciences of the United States of America,2010,107(11) ;5242-5247.
FELIPELUCIA M R,COMIN F A, BENNETT E M. Interactions among ecosystem services across land uses in a floodplain
agroecosystem[ J]. Ecology & society,2014,19( 1) :360-375.

FR, BT IR S A =R 23 (A D RER 5 DR Y I 25 R IE S A SR A [ D] HBERBFSE ,2018,37(6) :1100-1114.

[ZEHE:T F]



