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Evolution characteristics and influencing factors of community resilience in inland

Shiyang River Basin under ecological governance
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Abstract: Analyzing the development and influencing factors of community resilience in the inland river basin against the
background of ecological governance is crucial. In this study, we identified the evolution of community resilience in the
Shiyang River Basin, analyzed the internal influencing variables and external ecological governance impacting paths of
community resilience, and finally disclosed the influencing mechanism of community resilience. The results showed that .
(1) The community resilience in Shiyang River Basin rapidly increased under ecological governance, and presented the
significant temporal and spatial heterogeneity. The ecological dimension has been increasing slowly and the spatial pattern
had high concentration and strong dominance. The economic and social dimensions developed rapidly, with obvious spatial
and temporal heterogeneity. (2) Among the internal influencing variables of community resilience in the Shiyang River

Basin, the economic dimension had the strongest influence, followed by the social dimension and the ecological dimension.
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(3) In terms of the externally ecological governance, the measures of converting farmland to forest, closing wells, and
suppressing farmland limited the resilience of communities in three periods. The early implementation of the agricultural
technology training also limited the improvement of community resilience, but its adverse effect faded in later periods. The
influence of the combination of the multiple ecological governance factors showed the agricultural structure adjustment path
and resource regulation path in 2000, followed by the agricultural structure adjustment path, domestic water resources
regulation path, and ecological water resources regulation path in 2010, and the agricultural structure adjustment path,
technical support path, and production water resource allocation path in 2020. In general, this paper provides ideas for the
comprehensive study of the internal and external influencing factors of community resilience, and also provides practical

reference for the future rural community resilience construction in the inland river basins.
Key Words: watershed ecological governance; community resilience; obstacle degree model ; fsQCA ; Shiyang River Basin
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Fig.3 Spatial and temporal changes of community resilience and subdimensions in Shiyang River Basin from 2000 to 2020
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R, RAUARIE L X K R AL AL R 2 7 s B T, 2020 4k B 8 R 350 A 7 4 R b s v R e IR A S A 4
ZEAE XK ) R B JIAS IR AL, Foar M X B & A KB T A XK 07 DX 3l 2 S i/  FE SR R4kl 55
3.2 AL XK AT S N e P 2

A ST SR DR SR 7 ) PR 2R A 2 1 2 S K AR IR BT S S AR (8] 4) . SRR EEXT T
Tt XK R 73 SR A, A AR B LA L IR N s Ak S R BRI IR 2, T AR R A T R
it TV & R N SCHRSRE AR, LR B AR 5 A S 4 B R e 55 , A AP SR e AR AR BRI T il AR B
[CRE IR <5 N .

OO A4y OO 3 O Hadhi

& 2000 14.9% | 51.4% | 33.6% |

(9]

: 2010 15.7% 52.3% | 32.1% |

R

¥ 2000 17.6% | 61.1% | 21.3% |
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B4 AEARIE 2000—2020 FHRX RS HfEEERE

Fig.4 The obstacle degree in each dimension for community resilience in Shiyang River Basin from 2000 to 2020

FEDXCR A T S R M DN R A A 250 PR e 22 S VB BOR (18 5) o A= 23R AT A 47391 (2000—2010 4F)
HDCIR I Ty SRR PR A ), R TR 5 R KB, KBRS 2 A 4 DX AR i) 2404 FH AR 3 )
I 2 RHEIX 25752 557 3l 1 AW e SR 208558, , 57 Bl A7 A8 FRFAASHA SRR Hh R B BE A o 5 IRAE 280
TN A KR R i Mt S RMEHBA R AN, A R T R IR = | 13/ A Bt SR B i 29
VR s RO P28 50 T AR R K R 58, 1 /K 22360 Tt ek XK 52 0 BAT s/ . 2020 4R AR
SE 2SR PR R RE RSO B e S T, FH/K B0 It delot: DA 2 7 4 B i i 1 P 05383, LB B 25 1
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Fig.5 The obstacle degree of main factors for community resilience in Shiyang River Basin from 2000 to 2020

Ko s iAol 7 52 i i gl sz, el e v, AR P I R FR B AN T B T Re bR Rl T S0 25 5 2% , FR T 25 4
T Hb = 3 Ak DR A T ) B RS S M 4 5 A, 22 SR R BBV BOR R4 S LML AR 7= PGk S sg i T
Gl PR A SIS KO0 A A B AT A R Wbk XA AR 3R T B EE AR 5 R AR S AR BT K
BORSE T, 43/ AR w0 B IR 0 2 A, S0 T A 5 (LR B A DR R R S, A bR 5 B I, S WA
Jei 5 RE A A5 118 U i B S 1458
3.3 AEIAREL T AR S AT XK T B AN R
331 HREEEWIEH

PATG A IR PR Z T (3R 3) , =SB AR AR S AR A AR R R O e A A O R T L SR
1, —2eE5r500 0.99 5 0.98 .0.98 5 0.92 LK 0.90 55 0.92, BB BEA K 56 H TR I AE = AN i 360 4 X
B HERA A, SCHL AT R DR AR A SR AR SR AR TR B T R L IX, 2007 AR fE
BRI Ay P KA AL () R R SR, B AR SRR B B B A, (ELRASTE 7 2l AR 2% 1, PR

RI BASREZZENESRLERRE

Table 3 The consistency and coverage rate of individual factor

— 2000 4% 2010 4 2020 4
Condition variables —Hfk B —EE i B —EtE E
Consistency Coverage Consistency Coverage Consistency Coverage
BHFIESK Converting farmland to forest 0.01 0.06 0.05 0.16 0.23 0.36
iBPFEM * Converting farmland to forest * 0.99 0.54 0.98 0.54 0.90 0.58
KFHEH Closing wells and suppressing farmland 0.04 0.15 0.15 0.34 0.13 0.30
FIFEH * Closing wells and suppressing farmland * 0.98 0.55 0.92 0.54 0.92 0.53
BEEA PO, Facility farming and animal husbandry 0.14 0.64 0.59 0.74 0.67 0.67
Wt ol Facility farming and animal husbandry * 0.88 0.48 0.69 0.51 0.61 0.51
A AR B Agricultural technical training 0.07 0.40 0.27 0.50 0.60 0.60
A AREE Y * Agricultural technical training * 0.94 0.50 0.80 0.50 0.63 0.53
IKBEUR 9% ] Water resources cost 0.59 0.61 0.57 0.55 0.51 0.51
KWL * Water resources cost * 0.61 0.56 0.68 0.61 0.78 0.64
HE SR B IR ML & Ecological water resources allocation 0.61 0.59 0.48 0.53
AR AR 0.69 0.62 0.83 0.64
Ecological water resources allocation *
A PR 43 BC i Production water resources allocation 0.57 0.59 0.63 0.59
AP K B AT IR
Production water resources allocation * 0-74 062 0-73 065
HE TG K BEJR T B Domestic water resources allocation 0.66 0.66 0.65 0.66
AR AR 0.67 0.58 0.6 0.54

Domestic water resources allocation *

# TR IPIRAR KBS EC T 2007 ARLR AR BLS TF IR S0t
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FEa M 2 B T s s RS AR, T DG e R AR R i AR o kb, 38 (5 O oA SR HA AR
7, BRI 2 e P A T T RR M IR 204 X 8T, RIS, 2000 4R 3E @A A7 AR B5 I 5 41 XK R )
—EPEIRE] 0.94 , F ARG BASTF G 224 Hb SE BRI B0 0 Ak B AR B5) ( LAAR 25 LR RS Ry 3 ) Xk XK
TR EIRIZER . 2010 )5, AEIARARM R 51 AT 50T, Ho— S0t & AR RRAR, TS 2k o i 4% B0
AR PR B R PRGBS TR e — 25 AT A e i i s 2 T A TR B R I AL A5
YEM .
332 ZHNEHASEmMEAE

MR fsQCA AT YA ASEE R AT M (3R 4) | = 3] S A (0 — S5k S s 2 AR S5 R0 — B T 0.8 1Y
AT TARAE , S REAE A SRR DR S T SE IR R 28 L 2000 4FA 2534 BIAE AR S IR B AL 51 F 9048 S, H:
Xk XK TIAAFAEARN G5 R0 88 S g IR R 1 S8 M BE AR (TIHL) o BEERAR T, BURF $R 354 X1 K Rt A
ok & J&  in 2 w8k R 2 FHBR RE K Al & i | B At b P A= T F 2 7K R 4t v, S A XK 7,
R R 55, ff )7 55 FE A 0.08 , BIAE XKy iir G s i R 28 R AU 8% S TR IR A4S , 26 B 2000 4F- /1T f&
IR ZS AP A% 00 BT BRI X XK 5 ) i B AR THE A %

x4 ETREBERNATER

Table 4 The combination results of multiple factors

i & 2000 4F 2010 4 2020 4F
Condition variables TIHI T2H1 T2H2 T2H3 T2H4 T2H5 T3HI T3H2 T3H3 T3H4 T3HS
BHOT
PRER . O ® @ B @ @ @ ® ] ®
Converting farmland to forest
KL
Closing wells and suppressing o ® ® ] ® ] @ ] @
farmland
Bl
Facility farming and animal [ ] [} o =] [ J [} ® ® [
husbandry

\ R 3541
RS- @ ] @ @ | ° ® ® °
Agricultural technical training

PR
KRS ° @ ° ° ° ° m @ N N
Water resources cost
AR BEIR A i i
AR 4 0 ® n ° o ° @ O ® ® [
Ecological water resources allocation

3 YR =X
EPORTERIREf , o) ® [ = m [ ® ® ° ° ®
Production water resources allocation
KA
KT R . o o ® o ® o & n @ @
Domestic water resources allocation
JRIRHE 5 Raw coverage 0.08 0.45 0.32 0.21 0.20 0.13 0.36 0.31 0.29 0.23 0.16
ME—H FE Unique coverage 0.08 0.27 0.14 0.04 0.03 0.04 0.07 0.05 0.07 0.06 0.04
—Z Consistency 1.00 0.90 0.88 0.87 0.90 1.00 0.99 0.94 0.85 0.92 0.95
AN 35 Solution coverage 0.08 0.74 0.63
A —2: Solution consistency 1.00 0.89 0.90

T1.T2 T3 J3 517K 2000,2010,2020 4F ; HI—HS FIRH AL ; @ LIRIL R MHE A0 FAEE , IR EAHENAG R, @ RRE SR IHE N
DHAIFER DRGSR IHE DGR BRI R A TR, OFRi% A YRR

2007 A4 TR EE A AR AR TR HL S 5, AR AT B W AR R R R X 2 AR B TN, 2010 5 2020 AR
TRBR BIAFAE 5 Z WAL (4175 T2HI—T2H5 K 4H7S T3HI—T3HS) |, 43 5 RE M B2 ik XK & F1 74% K
63%JE N, Hiir 2010 AFLIZS 45 BRI R AL 2540 3 B A2 AR TG K R I 2 R AR SRR E S
AR RO ST AR TR (T2HL) | BUR 5 | 55 K Bt A BOl & R $2 71 R AT WK RE g, st
X 18Tt B AR 52 FE IR B 45% , HAT 27% 1 Z8 AN RE 4 UL BE AR A B, R WA 276V B S0 5 % T 1) 1L it
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PO X4+ R ST B3 5 AR T K SR S SRR AR b (T2H2 [ T2H4 ) | 7648 1 B K B & R = K 9%
TRBRFEA T | o BT 2 HE AR A 16 FH K B[R] B 0 K AN Wi, 4+ XK & 07 A A4 T 7R AR 28 KA 7 R K R
BEHRIB R (T2H2) , BEARE 55 B 3k 5] 32% , 1 JL 4 Bh S 2R 15 0 (T2HY ) BEAR B 55 B R 20% , R S MRS B
7 A K BRIR L EARAL , A RE A U A XK B ) BT 5 AR K B R S SR R AR b (T2H3  T2HS)
A= 25 PR B % v 57K 5 5 3% A2 (o gt 3l A A K S 1 , A S /K VR o 5% BB ) ALk 8 o, A1 A X A S R T
T, AT BIRAS R (T2H3) | AR 55 B ik 5] 21% , i e A= 7= F /K e B K Aol £ AR B5 )4 B R (T2HS) | B
A BT RV AT AR A 7= FH K B & 57 o5 AR 2 FH K, Hoeh bk XK & 7 3 T8 FH A IR, I 4 7 26 %
F13%.,

2020 AFLEA ARSI HIIE AR, US55 TR BN AR 25 H6) A 5% SO0 IR TC B AR AR Ml 5 44 1 3 e F AR S
FEBEAR AP OK PR IR R RO E IR AR . AR SE R I R R YR AR (T3 ), Bt AR Pl B A 1 K B E 5 |
TG R R R B R  PAEE  Pr sl B RT3 T AR sk AL X B ) 85t B AR 7 55 B R 8] 36% 5
LMy ZE R L A AR SCHREHEAR T (T3H2 T3HS) , A0 ARSI AE IR 42 A 5| B A FfAe | K By i 47
ARAW TS 5= G ZFEE R AVER , St ol e m g skt XS 13Tt TR B 44 F (T3H2) |, H:
PR T IR E 31% , AR A SRR JA B S oK G 3% 2 R B T (T3HS) , A A TSRS L (Hl T
LMV A KGR B A TGN, A BEVE T A PR, AR 35 AN 16% , 2 BA#E XK 52 7 3 TH 7 A A AR 75
FHK BT T U AR A SR 2 AN L 405 5 A P /KO0 TR E 45 2 B ) 20 T 2 X e ol AR 7=, AR P /K 88 U 2 S
BT (T3H3  T3H4) Az = K G IR G A2 E 4 DX A S A D, 4k X R B ) K AR 3 T, 7 A 16 /K B
HBF (T3H3) , & RAE A IR AT RS RE 1 ¥ R A P, B AR B 35 BE R 31 29% , I /K BRI 2 4@ B R (T3H4) |, &
BKGEIR T FH AR R 2 K S AR S EE R A HH I RAE T A SR AR, % X &2 T3 52 T4
AR, BEARE TR 23% .,

SR, AR AR R R A S I AR T AL ZE R TR R XA X R TR B 3 S 7 =R R
PR EAE R 7K B8 PR B G B AR VR AT Ak XK 52 7 S e 5 J S5 i) i A 1 583 5 T ARl B2 AR5 )1 1
s fE & A AL
3.4 BRI EE RN AL AL KR S5 AL

ZEA AR BEAT (2000 4F) AN LA AR RO AN A AR BT AR XK & 13T AR I 55, FE k2>
FEREBEREA T B = AL G MR A TR 52 N, A S i ik IX R 52 ) 2 P K BEt 25 14 . 55 B A 7 R I 5
FELE R AR, 27 A RS IR PRSI ] (2010 4F ) | AN A AR BN 2 4k B AR R ik X R 42 7, Herp it A
Wl 3 S A AR 25 A8 R B AR HAT B R R ), 4k X P AR SR B R AR /NI AR HIT R H B i Ak X R AR T Y
JEAE AR ST 1 (2020 4F)  SNEA IR AN AR 2 4L A IR I R E B | TR ik 5 A T
K PRI 3 5 0 AR Ml 295K 81 e B R AR XA X R B2 7 S o | TR, B 2 k2 2 5 R S RN A2 38 2
B 5%, B AT ORI 2 ook, A B W it WK & 0 e A B 4, P9 AR B3 R A B ek
A5 K BEME S 95 A 7= 2 dh 2 S04 B0 4 it 4 o i 3o DXk 2 7 ) e ek 52 W) 1 555 T 7 B 45 ) B )
7 R 2 PG O  [RIET e S R A DR & R S I AR PR R e WA S 178 RS 5 T BH S 34588 (151 6)

4 it 541R

41 S RER

FEIXRE IR FEAE I AR AR A B B B X A I 1 R i PR (H 35 = G — 1
VAR Ty e BERUFIHESS | HXF N AMER 3200 PR R WF 5% G AN AL o AR SCHE 23 Mt P Bt Y] 3 Sk DX 522 1 3 72 1 it
b, AP R A 48 7= PR BT g et DR O e AR SE AL, AR T B Al N Bl TR S X A 7 1 N
K R R | s AR VR HLEOR U AN B, SCEE R A TAE R T AN i R R 2R B F5E, iX 0 T
W BT 2 A DO R U A BOR R s B LA T RT3 S e BRI B 4, (B
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Fig.6 The influencing mechanism of community resilience in Shiyang River Basin
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