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Abstract: Assessing the vulnerability of rural settlement systems from a socio-ecological perspective is helpful to clarify the
factors that affect the development of rural settlements, and establish an analytical framework to cope with risk
perturbations, and guide the sustainable development of rural communities. Taking the Mengwa flood storage area as an
example, this study comprehensively utilized the Vulnerability Scoring Diagram ( VSD) framework, the Spatially Explicit

Resilience-Vulnerability (SERV) model, and the Bayesian network model to measure regional vulnerability and explore the
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main factors affecting vulnerability. The results showed that (1) The exposure of rural settlement systems in the Mengwa
region exhibited a spatial pattern of "low on both sides, high in the middle, and locally prominent" . The sensitivity of rural
settlements around the town was relatively prominent, and the administrative villages where the town is located had shown
good adaptability. However, the overall vulnerability of the rural settlement system was high and the difference between high
and low values was large, the spatial pattern showed an uneven distribution trend, and the structural differences were
significant. (2) This study used a combination of qualitative and quantitative methods to categorize the vulnerable zones into
three types; low and medium vulnerability zones, sensitive-adaptive high vulnerability zones and sensitive high vulnerability
zones, and analyzed the influencing factors of high vulnerability zones based on the Bayesian network. The rural settlements
in the Mongwa region are predominantly of the highly vulnerable zone type, the sensitive-adaptive high vulnerability zone
was mainly located in the northern and central part of the Mengwa area, where the disaster prevention and control factor had
the most significant effect on the probability of rural settlement revitalization, and its construction and development activities
were more restricted by the natural environmental conditions, it was not suitable to start the layout of rural settlements, and
it should be classified as an ecological protection space for gradual migration and relocation. On the other hand, the
sensitive and highly fragile zone was mainly located in the southern valley of Mengwa area, with relatively good construction
and development foundation and the greatest influence of topographic and geomorphological factors on the probability of rural
revitalization. In order to avoid the aggravation of the decline of the countryside in this area, the number of population, the
economic scale and the mode of production should be strictly controlled so as to balance the contradiction between

development and protection as far as possible.

Key Words: rural settlements; floodplain; vulnerability; social-ecological systems; Bayesian networks
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Fig.1 Location map of Mengwa area
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Table 1 Vulnerability drivers and target tasks for rural settlement systems in floodplains
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Fig.3 Spatial distribution of vulnerability, exposure, sensitivity, and resilience of rural settlements in the Monwa region
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Fig.4 Vulnerable zones of rural settlements in the Mengwa region
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Table 2 Prediction error matrix of rural revitalization level

OB N 55 K R 55 X

Sensitive-Adaptive high vulnerability zone Sensitive and highly vulnerable zone
o U 2 R 52 o Hil & FHR S
BRI ISas Predicted rural revitalization rating PR 2 R AR Predicted rural revitalization rating
Actual rural revitalization - Actual rural revitalization £4% -

fi& H ] fix T [

1% 4 0 0 ik 8 0 0

oK 0 1 1 H 5 0 0

= 0 1 2 [ 1 0 3

SRS Overall accuracy 77.78% JEMAKE B Overall accuracy 64.71%

4.3.2  MZEHUTPE PSR
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X HARAS RS2 KN G5 R I3 3 iR . 6 T RURRGE 1 R R B 55 X0 7, K FE B AR S AR 4HER
Fide ok 38, Hoy 248080 6 40 H sk 11.4599% , Hoy O P Mg R s N B 22 il ik | iR 55 k45
JEAE S, O 2280080 E 4 HL IR 6.69449% 1 = Mg IR AN BE YT AR XT & A PR AR /R AR R, DB K Y
I FE B e 12 R SRR I R e 5 X ME S M i e IR R I T AEA T E IR FS R R A 4
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Table 3 List of sensitivity analysis results

R I TR o 55 X TR i 55 X
Sensitive-Adaptive high vulnerability zone Sensitive and highly vulnerable zone
NP - |
Explanatory variables reduction/% Explanatory variables reduction/%
HuJE b5 Terrain 6.6944 HiJE HiA Terrain 4.0941
HE BB 3 Vegetation coverage 6.6944 MY 55 Vegetation coverage 2.6576
i Hb T AL Wetland area 2.9123 R i A Wetland area 0.3232
HFHLYEUR Cultivated Land Resources 2.9123 HFHLYEUR Cultivated Land Resources 0.3232
JK IR Water resources 2.9123 JK B IR Water resources 0.3232
+ # %Y Land resources 0.0000 T H %I Land resources 0.3232
A EHE Population size 6.6944 N FIHLAR Population size 0.3232
K E Mits Disaster prevention and control 11.4599 ) FE Blifs Disaster prevention and control 2.3344
A2 383 1K Transportation access 6.6944 A2 33 75 Transportation access 1.1851
#H /KF Education level 0.7943 7 7K Education level 0.0000
BEy7 T4 Health care 0.0000 [EEJ7 T4 Health care 3.8247
JIR 454445 Service provision 6.6944 IR 55145 Service provision 2.3344
JEAESAMF Living conditions 6.6944 Ji £ Living conditions 2.3344
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BEE RN AR 100% , BB S M IX BT A 1) £ b RIE G £ B IRS0REE fEAT & L IX £ M R V& Rl 55
PERREE S i I 50T AR A5 M PR R AR SR B 00, 25 SR W46 4 IR . FEBBURR—E N B R a5 DX, & A 3R
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Table 4 List of diagnostic analysis results

HRR-TE I Y 1R 5 X SRR I 55 X
Sensitive-Adaptive high vulnerability zone Sensitive and highly vulnerable zone
AR O O R FXO AR e
Variable name Variable state L OPPIYy able name Variable state +roPability
change/ % change/ %
Hi I b5 ik -0.1 HJE Hb 5 ik 0.0
Terrain h 0.0 Terrain i +0.1
[ 0.0 [ -0.1
M 5 ik 0.0 M ik 0.0
Vegelation coverage i -0.1 Vegetation coverage wh 0.0
e 0.0 e -0.1
UNEE ik 0.0 PNEF) i -0.1
Population size o -0.1 Population size o 0.0
= +0.1 =] 0.0
REP 1% +0.2 KE ik 0.0
Disaster prevention and control h -0.1 Disaster prevention and control el 0.0
= 0.0 s 0.0
e g5 fikas ik 0.0 M55 fikas ik 0.0
Service provision h +0.1 Service provision 1 0.0
e -0.1 e 0.0
JEE A 1% 0.0 JEAE S i -0.1
Living conditions o -0.1 Living conditions w 0.0
= 0.0 [ 0.0
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