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Abstract; Promoting the multi-functional development of agriculture is the core issue and research hotspot of the global
agricultural transformation and the sustainable development of urban areas. The dike pond system is a typically agricultural
ecosystem in the Guangdong-Hong Kong-Macau Greater Bay Area (GBA). The purpose of this study is to explore the scale
effect of the dike pond’s multifunctionality (MFA) and its dynamic mechanism in the GBA. The current research at home
and abroad has not paid enough attention to the change of the dike pond’s MFA with different scales and its dynamic
mechanism. This paper begins with a definition and classification of the dike pond’s MFA at different scales. Then it

provides a scale effect analysis framework to analyze the dynamic mechanism of evolution of the dike pond’'s MFA. After

BEEWE:) RAERH#ELTT L RL TG4 (AU &R &) TUH (B4 2019B1) 5 B i WK O3 T 4R 2 &R 40 W 0 oF 5% 2
(2018B030324002) ; F RN E 5 TR ARA LI E (M) AAHIBAG 3 8 K LT ( GML2019ZD0301 ) 5 8 fs MRS X Bl th A= 5 % 4 H 4 6
] FE4E & ST (2020GDASYL-20200301003 )

175 B #5:2020-04-30; ¥ 2% HH kit B 88 :2021-03- 08

# W IHAEH Corresponding author. E-mail ; yeyuyao@ gdas.ac.cn

http ://www.ecologica.cn



9 1 WO EE 45 U X R 2 Dy e ROBES800, B A 248 52 S 3395

that, based on an analysis of land use changes from 1980 to 2017 in the dike pond area, a semi-structured interview with 10
farmers , villagers , village cadres and town leader,and the participatory observation,we find that in the development stage of
mulberry ( sugarcane ) -dike fish-pond system, ecological and social functions of the dike pond is balanced. Between the dike
pond and the rural, regional production and life form a virtuous ecological cycle, which breeds the culture of dike pond
integrated with rural, regional settlements, industry and society. In the development stage of dike pond based on single
culture, rural collective economic organizations and farmers act as the direct beneficiaries of the dike pond production
function, one-sided pursuit of economic benefit maximization, leading to the weakening of ecological function of dike pond.
The coordinated development of the dike pond’s MFA depends on the linkage and cooperation of different scales. It's key to
integrate the dike pond’s MFA by innovating the land management and coordinating the stakeholders between different
scales and the business entities, including strengthening the spatial control of the dike pond development from the national
and provincial level in order to maintain its ecological function; implementing shared governance of the region and the rural
to promote the functional transformation of the rural side pond (rural center pond) ; adopting the joint action mechanism of
region, rural and farmers to improve the comprehensive benefits of the dike pond’s MFA. In the future, we needs to carry
out the quantitative evaluation of the multi-functional of the dike pond at the regional level, especially at the level of
districts, counties, towns and villages, and further explore how the land use management system affects the multi-functional

stakeholders of the dike pond at different scales.

Key Words: ecosystem services; scale effect; agricultural multifunctionality; mulberry-dike fish-pond system; Pearl

River Delta

fEHEAR Y 22 Tyl A JR 2 24 iy 4Rk 10 B AR Ml P TR i DX AT 435 8 6 Je A A0 OB R B e R, Rl
ZUIRETE RSSO AR A R GERR T A7 hRE i G5 AR AR 55 FREEORAP (RS Rll SCIEtE R, B3Ik IR
SEAEA - TIEE T L 20 4R 80 ARARAR HARTER S ROR UL hifie AR 1 Z I REMERE R, J5 42 1992 4RI A [
WIS R R ) BBk, fdlm R AIRKANE SR RA T RAN D B FRIE AL nt, BV JE P9 R AN ik iy
DT AR ) S BRI R T DA R R A v R R, RS T DX B A 2 30T A X AR Ml B2 SR T I
Moy Tl R A T A A P TR M [ I S Sl T SR Ok i 2R 2 2 R
MRS5S A T L X A BRI S C R A B R S,

T A AR 22 T REERFTY O S R (ELEUA b LRI 3=, Z2 D) MRy sh 25328 5 Bl
il TR I AR RH ELAE PR A e R AR M A 25 R e i S I 5 i A5 AR e 9512 . Willson ') RSt 34
SERIHLAR TR AR 22 D RETE AR T3 X, FAT W 8 A 2 TB] NOREARAIE , ol A3 AR R AL IX DI T 5 F
SERYH i 25 )2 ORI U, HARIAH L OCHK . Hein 26 8 LI 2% De Wieden Y4t 1], 5347 AT
R ks [ R, PRI 45 AR DG USR] S BUE S R GRS B (B 22 57, 48 1 25 I8 A R R Ge I 55 1 2 ) RUBE
XTIHE LA S5 M A ORI 0 E S R A BAR W, B MR T 2 R R YUEAE T R £ )
RETES A A B (M) A9 5 28, R LAAE AT IRGE DX O 4], ISR 5 28 06 IX BRI el /A RUBE iR Al 22 By g
PEFEAT A, 8 Al Z2 DI RE X DL AL AT 7 DX S T A RUBE B i) = b ) 1 A8 BREAT B

LY AR 5 1 M DX T 190 i i A 7K 00 e DX Al 7 AR 9 P SR | L R T A b M i e v o
TR L ORI T2 AR T = A Y 2R F58 1 S R s 9O AC T X T A 194 B Y = P D e Ay A
FIRCT RS A R R AT R A A, ROTEE A Fe- - 0 RS-
PEASF RGeS )5 3 WA BE T ML YD PS5 IR b 1) R B AT 3, ey Tk SR R, S ™= th o vt i
MR O 224 . BRVT = A NS A QR 5 0TI OUASA A1, LUK BRI D 4R BT R e R 7 5
TR MIAL AL RS 0 SR LA 0l I 0 25 ;oo B2 7 A AL A SR At Bl 1 422 D SR A5 i Tl
(¥ A R 5 L & A RVE I B ORI S A& AR 1 1 SRR oy BESE 17, 54k 2 e R S il 5 i Al

http ; //www.ecologica.cn



3396 JAE = 41 &

S FRGE, AR T ORHER T & SR AT LA 2 Rt 2 R 2SR 55 . (HIE 40 4Fk , JEIk Iy 285 Y 55 R A2 | BEIk H
Pzs )34 SO LA AR S I RER AL SR M TR HIR R FR A A 20 42 80 4RSI H #i=t
Y A R I E S R G M R E , DHRTH XU 2 42 whpg 45 LA LR
B B A, SE PR T SRR RS AR A R GRS AR AL, B HOR S 0L S 3 S BEARZS 5, LASC B A
BRGNS BRI SE ; R JE 0 L Tl 2000,2009 ,2017 45 1+ Hb R FH A , 4 55 3 0 26 25 IR 45 T g
BT E RS AL A2 (8] 73 S 00, 38 a3t BRI 2545 11 25— b 2R 7 Bt . GDP AL 111 %8 B A AL 2 i 55 (e
ARAE NS 6] S BRI

AV A 25 R G55 S A 22 D REVE SR Al FpEe Al & e FAE BRSPS ML A&, A QSR TR ARDX A Sz (H mT itk
FIRHESS G I AR SO TAE S RGUMIRSS Bkl Z DRtk 3 BAT i ROBE RN, , # 1 S 30k 2 D) Rk
FUBE AN A3 AT RE 4 | LA P R AV DX T A 1) RV = A W v O A B i bt DX Ry 1), 45 bR TR A 43 2 5 X
WS K R EE VTR AETT1E , 3 I BE 08 O HE D RE A T 728 i R 55 R A 5 2 T A ()2 o) 32 0 BT i 30 22 D) RE A T 7
(2l FIL , 4 e 2 DI REVE A AL B A . AR X Al 22 D REME A AR (4 8 7, AR
PANAZS R GUE BRS0BS54 S B B HA R R 3

1 AREXWREHARFTE

1.1 FE3EHL XA AL

I Tl XA, T 2 P AV DX R B RV = A U PR (1) A b LU v P DX A K R IE A
HAE A TS PR RV VTR IR SRR R X R R, R I X LY PR, T
I IEEVT X H T B far PR, 8 LUy 57 B, v Ll el o VBB R RUBEL R SRR RS AR, b S AR
1753km* 33 b DXl A BT = AR YN 0T I DX Jai S Aty TV P 2 KU AR K i 1600 mm 245, X
T 7K RGBS , MR-, D sl U8 s B /K R, i 7K A8 AR DA 22 b 2 R 3 o RO 50
S e I AR 2y RRAL URAZ Ry i A ST AR & RESEAEY . IR Hb X2 BRVL = A N LI 0 & 5 Fn
P R oA X, W v S 0T AR X S el R — i 08 AR A T

BT AR 12 DR BRTL = A PIRFE A B Tl Ml A S8 B PR s W i Ak LR IX 22 T 22 E A
BB, 2017 AF MO R SR EE IS 42.59% , WREUE RN Tl e 85 o5 T R i 2 8E ARt AR B e Y
A BRI F DR R A T BRI, R IR B Gl A B R G Y Re i AR fe fit 7 A AR

E1 #MRRREE
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Table 2 An overview of the semi-structured interviews
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Fig.5 Land use change in the dike pond area, Guangdong-Hong Kong-Macau Greater Bay Area (GBA) (1980—2017)
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Table 3 The influence path of hierarchy on the evolution of the dike pond’s multifunctionality
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