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Abstract

Abstract

The Wufeng Wufu Rural Regeneration Community, with its rich
agricultural and ecological resources and the practice of environmentally
friendly farming, has become a model of sustainable rural development in
Taiwan. In 2023, it was selected as a featured case by the United Nations
International Partnership for the Satoyama Initiative (IPSI). However, the
critically endangered freshwater fish Acrossocheilus paradoxus in the area
faces the risk of extinction due to habitat fragmentation and stream
interruption during the dry season.

This study adopts the planning and construction of farmland
ecological refuge ponds as a core strategy and applies the Participatory
Action Research (PAR) method to establish a local stakeholder
engagement mechanism. Through in-depth interviews and focus group
discussions, it explores local stakeholders’ interests and obstacles related
to Satoyama Initiative actions and builds a communication platform to
facilitate participatory decision-making.

In the design process, simulation graphics were used to visually
present the concept of the ecological refuge pond, enhancing community
members' engagement and sense of ownership, and ensuring its long-term
sustainable management. The study also integrates the InVEST model and
Fragstats landscape ecological analysis tools to quantitatively assess the
contributions of the refuge pond to habitat quality, ecological benefits, and
rural landscape enhancement. The results show that after the installation of
the refuge pond, the average habitat quality in local areas increased by
approximately 30%, with high-quality habitats expanding into surrounding
farmland. Landscape indicators such as patch density, edge density, shape

complexity, and interspersion all showed upward trends, indicating
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Abstract

improvements in landscape heterogeneity and habitat connectivity,
contributing to enhanced ecological stability and biodiversity support in
the agricultural landscape.

This study responds to the dual needs of agricultural production and
ecological conservation, aligning with the IPSI 2023-2030 strategic goals
of “ecosystem restoration” and “sustainable value chain development.” It
proposes a strategy that integrates science and practice to promote
ecosystem services and the sustainable development of local communities,
offering a demonstration case for advancing the Satoyama Initiative in
Taiwan and realizing a successful model of coexistence between society
and nature.Keywords: Participatory Action Research, Acrossocheilus

paradoxus, InVEST model, Fragstats, landscape ecological indicators
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AFT G #r1 g8 58 m 647 3 (Participatory Action Research, PAR)

AT MG Se B DS EER RS L
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Bk AT R
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gf‘lm/& b"SBJJ—F&g’/‘A,Ij}E ﬁ«f fpff fﬁ&gﬁgd,gﬁﬁ@siﬂﬁﬁ

Lig ke g 2 (7 H o o B

FEa o - i Ed T4 ae g N A et 0 R Ak

=~ 72 T

RE B RERL T 4B G @%1?%%4m»%1ﬁ¢°

%225\ 7887 7 (Participatory Action Research, PAR) #_— #& 5
BRI EEIEE R AP LA FEF L FEFEF R RS
T 2 ¢ BEBEY PR ERIE THFALT N4 FE (Ballard
& Belsky, 2010 ) o Ap g >t @ sLerkm 7 = 2 > PAR {1 & & ¥ chi #
Mifed B&iT TR H%  #i3 FP’{@T%%J’%P\??{?P
TOREFEFITRY T N F cip- R %?ﬁ’%ii\—&'ﬁi’:’a‘.ﬂigéi‘
W blaep AFRFE BB KT E PR
4 L 3 £ & § & (Chevalier & Buckles, 2019 ) -

PAR # % ZMMaw K3 a £~ BF RiEFDFERFR =
- BRSSP AREE L RAFFEY TR EIREFEE
(Cornish etal. 2023) o R4 8L 32 T2 178 Y & TEL (76 > &
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P F
BRREERA L 2R F R

‘\«

LR RR T SR R

~

2
B dp chpE i o 0GR DAL R S {oi s S 05k 1t (Stringer,
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FE K FHIFRALANRETE R A R
FoAFNE FEFEFAT XU EREH AR IEZE g 53
A K F # R kIx (Kemmis & McTaggart, 2005 ) o

- B e ERmt
EHAIE L iﬁggﬁ 78
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B 4-11 %22 5% 7 #5573 5n42(Cornish et al, 2023)

Participatory Action
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Research
Mind, Knowledge

Bl 4-12 PAR = i 2 & F# B (Chevalier and Buckles, 2013, p. 10)
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F Rhv 2 RS BE FREY ST

/

4 i % 3eJR3% (Ecosystem Services, ES) T4 — f&fE 4 22 4 471
S0 p 1990 & RACE SR 0 WAk MBITRE G A A R
SOE R~ F R BIRIE 0 HATIRFE A Rk kS A SEARARZ B chRE IR 2 3

T & & & (Costanzaetal., 1997 ) o 13455 & R+ 4L & 4 i % b= 2

>

I‘T‘ (Millennium Ecosystem Assessment, MA ) % 2005 & % % (3R 2 »

4OfE K SRIRAET R4 L ELIRE  B ERIE ¢ (RIS L IR

A

*ﬁ’ﬁ“ﬁ%ﬁﬁi@}&ﬁ?ﬁ@@o

3% A Ak SLpRFx e F > InVEST (Integrate Valuation of
Ecosystem Services and Tradeoffs tool ) #-73]>* 2007 & d £ W ¢ = i %
FEWHERT > o AL AR FAENE e DR B
B R ST RE GOk EAL BRI T E K 117
InVEST #-3]:8 74 & F 30 ¢ & 5 24 i 4 SRt & § HRiE %
ENEEFET P E O F IR ANER f’ﬁi%ﬁg‘ff’"‘“ v e %
AR ARAL PR ERAFELE A frd i T

( Aneseyee, 2020; Feng, 2021; & &> 4, 2023 ) -

- ~ InVEST 2 i X IR¥-8¥ SF =6

AP SRPBENFEFECALEEN S BB EEEL
A A InVEST ## S FHCAI P B8 2 2 {1% 2 X 55 3By F
FIp IR BCEANEE ST AR P SR

A% InVEST3.3.0 4] chie s 50386 2 2 Bajes B 74—

BRY R LR ETFEREEET R 22 1% 2 N rd &
o
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FI% e B F AR EER TR L B T R
X SRR TR E AN L (R 61
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PR S B i =exp(—(2.99/d_)d.) 7 6-3)
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AU AR ol BILZ S BIE 25 k A e{ri ook &
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PR ARG 05
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gy @) 7O TTETIPAMAREAL
N3
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A5k
) i Pt B R LR G AR 5 AR B
R dy e (Lspy |1 FTEEFAA S LR
R B R A AR A 2R
TR E AT R ¢ 0 MR 4 D SR N
(ENN_MN) e 57 ) B R 20 FEIRE-T 151

DE AR AR o R -
RS S o 1R K

Shannon 35 3 A& i #c
(SHEI)

S TR R ARARL R LR B B ikt

b e g

& 2 B (CONTAG) %
273 BB WA DR ERE
eiT R & 25t B ARA
FEY e
FEAERF O FEVE-ARR
SHdp e (UD) hgujoisso o A kR RE| %
B W) B ehdp 35 RR AR
W g /B E R BB Ak > N B R AR PR
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4 (COHESION) AR A R :
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s o it T B b i)
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Bom 4 fE S RAIR AR E R
TEFRZMEA R RERZ AR IRE S NEIRRFE
IR(USDA) #7424 e Fragstats (Mcgarigal and Mark, 1995) #. ﬁ:}% &K
WEEGISHM  REHERDIRL Gl s 7R
AL IR -

PR P LA HBBRRE SR Bz g 2
B B n_ggnzﬂif;;gm—ﬁf;é;&q'bﬂwy;4*&:41&%&_51‘%%@;%
B R AGER AR ZF LT AR 2 Fap s 5 R SR F

ELFTA R ARB P 2N EMG ¢ 3T R B2 540 GHeh
faEg ~ i ~AGRkE <) F o
$t3 a8 (Patches) £ BB Bt 02 1 &1 % FIRB P A7 | ezt

My L wE TR LT b B E A FREA BT A2 B

SRR N RN S IR S L X1 A Y
VRRAEE RR A TR AR B AR A AR E AR B

Pl BRHe 2 BB A RIEY 223G ERERL G

Lo e f(TA) D 973 SR 2 Bfro 75 2585 (&
6-5):
TA= A(—— .
o000’ i 6-5)
INEEERE 1o

2. HHEAEP (NP) : £ 73 B2 FHcfER > 348 250 5 (5 6-6):
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N F 2 ey

e

3. AT 5L (MPS) EAM G X 0 HBT A4 B E AN

6-108



Bou o4 s R303

%‘
-v:L
\\r

g
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X 6-7
N 10,000 (% 6-7)

2
HHAMA ] 2 FREHEPSCV): B~ 2 A HHM L LB F
PE a5V A (5 6-8)
pscy =50 < (100) (5% 6-8)

PSSD : q‘ﬁiﬁu%‘g% 2o’ F ; MPS: ﬁ'}%’;ﬁu%‘%iii’a% ot
5. #H(TE) ARG E RAp PAM It LE 2 i 2

Z_ AL &2
o2 FegEendp 3 B R 3B 25 55 6-9):

TE = E (3% 6-9)

E: ﬂ%"’é S B E
6. T 327}k 4 F(MSI): 4 1 B AR g i B E g RT D
RIAY g #2333 0 358 255 5 (34 6-10):
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1. TR (MPFD) : B & 43 1~2 2. fF » %'ﬁﬁ T
BAR )k g0 32 8 25 5 (Y 6-11):

2, 21n(0.25) p,,

&

2. SR 8(SHDD @ 5 £+ 2 E ~ e S5 HiE g8 &7
%lﬂ’ﬁmmﬂak\} 70 B 32 5 $k 14 %02 Shannon-Weaver 4y
T o 2 o5 (3N 6-12):

SHDI == (P InP) (3% 6-12)
i=1

A G R ST A S m b B

- ~ Fragstats § L2 & 4p %4 47

AT 2 B0 4 REEES KR AT T I LRk g ff o
PEAFFREFAFRI RS EFEORE AL o R E AR
R e LR > gt dgw] R B (CLASS LEVEL) & %Ej}ﬁ
el 47 e

S E AR B LIRS e AL ERL H LN
PR RA R E L A5 P > ¢ $56. % % & (Patch Density, PD) ~
# % % & (Edge Density, ED )~ &+ 5. % in #c ( Largest Patch Index, LPI )~
F Ak 4 B (Landscape Shape Index, LSI) ~ 358, % & # (Mean
Patch Area, AREA MN ) ~ T 3235, % 4}k 4p #ic ( Mean Shape Index,
SHAPE MN) ~ 5% p % 4 (Patch Cohesion Index, COHESION ) ~ 4
Feltdpdic (1) = F B 4p 8k (Aggregation Index, Al) » 113%% % &
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AR T 1 ST U R

FHAAI R e R AR DR LR RpES TR R
% 3-13 %157 o
B.% % & (Patch Density,PD) * k=G 8 > & ffp e ® > 7
FRFBEYALRATORERRE T BFARE M #% %R (Edge
Density, ED) Rz 5 8 =5 fFp 975 e B R et L B > * N H R
BB ok i B o i5A K il f ok K e LA (habitat
fragmentation ) 47 & 22 18 % > (edgeeffect) 8258 » f 84 2| 5] §
B f et 2 i Ag o
Bt B R g dc (Largest Patch Index, LPI) # 77 § LY & fi 5~ 2
AT R R ot b R A - smH AR BB £ RS
X et BB g AR PP RR R B DR F
A5 4p B (Landscape Shape Index, LSI) RI3* & #775 S5 T 39:if %
B BB AT BRSO IR R AR P AR AR 3T 0 32
FEOR R FELY AR AR MR L R R 2 B
HEFBRAIP 2 FRFRAHEr BLPEPFPREF TR OPE -
T 128 % o f# (Mean Patch Area, AREA MN) % 71 & sa 0T 35
ol BlcEgd o A FBY AR TR R
#c (Mean Shape Index, SHAPE MN) P| & phsa s, A5k 2 45 fef2 & » #kc
B4 % AT s AT SRR AR ARAF R 2 H T Y L TR
FamfFRs AR oo imE JHR AR
IR i JEAN DO S REd -2 Uk
B T

M F 4 4p 8 (Patch Cohesion Index, COHESION ) * 14 & p px

(m('?

=1

E-ﬁ

i R AR R BB AR AT Y 2 B i
g - Rf%f %R R B 4p ¥ (Aggregation Index, Al) R 2
PR e B R AR BELF A AR s T ik
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¢ BIRGEPT BFR AR o A A IRIF A AT T L TR
HHZRFHE iR R ER TR EHFEES AT
A AR TR

AR FQEEEE 'S (Interspersion and Juxtaposition Index, IJT) * 13+ &
BT R E - RN o R R AT A
U EAREARR BB AT LR A TS AT AR
BRAXR  FREFTE T AERD M HhRT AR I RES R ERR

b BB ASY B 8o

(- )PD &2 ED 4 44

AIRT o By F 2R (PD) 5% (279.9637) B B ¥ B
Bd B EeES B F }}im%’ﬁf’—fﬁ;oﬁﬁﬂ-ﬂﬁhnﬁi IR E
B A A TR TARAR R R E O E - B E A g
LAOMTEBRAT AR R ARE A L %@gﬂﬁﬁ%ﬁ"
B RRWEES R RS 0 By 2 PD vk H (2832573) K p
W% BB OBcE e 0 A R KT 2 KB ERKM PD &
(19.7621) ©2 3 4 3 PD & (39.5243) #2785 ¢ F AWM IR
AR SR A B e BRE Tl AP gz T kKM Hh 0 PD
B G 98811 ¥7 32037 s HHFAFHRLED AL
BfeB o fRm o w2 AR ER kM PD EHF A (19.7621 )
BT KRB R B B 4 e G B i o
B8R %R (ED)= & n? B2 ED @53 (519.9287);
BB (94331 ) B By A AR R LR T A LT
B2 I AR BRI M o R RTRELT
¢ ‘@ﬂ?ﬁ%ﬁ;’iiﬂﬁifﬁﬁ?@ﬂéﬁﬁa§°iﬁ«ﬁiﬁ%éﬁ%’_%ﬁ’%ffv ED

£ (516.6153) Fla £ 4 fi Arld X a Bg R S0
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PR ¥ KRR R B e 0 ROBRS R
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BILRT o B3 ek X BR 4k (LP) 508 (279.9637) > @
A B (05495) B BB d G R LR e o gy A
FUPREFBEAPHEE XA BRG] A F R G A
FRBAEAINTERE c SR 4 RWIES KBS B LPI &
AR R AT ARPC BRI L 3 R RS EA L T
Reas o Rm o X4 LPL w2 (07724) - HH %o f#
H4v s BB 2R R M e G e o

ARkl (LSI) = 6 > BT ¥4 LSI &5 3
(36.5305) > # 77 H R A% 72 LR 2 o 37> BESHART F )

Jeh2RE 3 5 4k LSI B i (1.3408) » & ﬁih«éﬁ“#ﬁﬂ?gﬁ .
PRESHET 2 B@A R E S By LSI & (8.9358) 23 4 &
LSI & (32.9153) sonk % %5 i > Baop H @ R A5 k48 1L 5 k48 LSI
Bz 2 (89358 BE T kB R ¥ TR BAF AN 4 K E R
ERehsi4e > B3 A b REFYT R G o

LPI & LSI A 478 %87 % 5 B £ E4)+  (Agricultural
landscape ) # BLee 3 AT Mo ik I HRMEM - VRG22 F BB
£ 4 IR AR B RS0 KB T A B s oG AR 5
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B 3 AREA MN &% % (0.2674) > -k 4 AREA MN & 7= ' %
(0.1094)> @ % 4 3+ AREA MN (& Rty = (0.0251)° p* 30 % &

—]‘E%r‘]}\@ﬁl}’j’.‘}f"m?\)\m EAVCR LY O LRI SR R Rk
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Bl HRHE - S

BT 305 f5% K R FREEE AT 2R 5B
MRS XA EPFRMomBEH AU VA RAGHFRE > TS
B o ff 3 4 o

BT ir’airﬁu?ﬂj;]%a‘,i—,ﬁt(SHAPE_MN)'% oo R P ok i8(8.3778)
2134 1 (54070) 22 SHAPE MN EARYEE » k482 4 p 30 F
EAFand BiEE s 2RAGR AR Vo X ‘%?Iﬁiﬁ%éfl%ﬂ% m R
AR HAed 1% gul2 SHAPE MN & 4 % 1.3408 %
1.8818 2z FF » Fittg R 7 = o 4 AL iFdp» K % & > -k 48 SHAPE MN
BEETED 493210 XA T 49796 0 EEor H iR A5 kAR
e DokaiRgEd sy o e ARG TR o

AREA MN ¢ SHAPE MN A 454 % v 2 fid X B e B
R WL WAL Y- V- ALE I RS- M S RIS i
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A7 4% 94399748 £ 99.76 2. & » @ ¥ ¥ COHESION & & i%
(99.748) > F pt H BT R FIEH 53 - ¥ A FIE A F 240 R
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