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The Yellow River “Mother River”
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The Floodplain Area of the Yellow River:
Flood Discharging Function vs. Development Demand

Between the main channel and the Yellow River dike on both
sides, the total area is about 3101 square kilometers.
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Government-led Whole-village Resettlement

The Resettlement Plan for Residents of the Yellow River Floodplain Area
in Henan Province came into effect in 2017, with a total investment of
14.407 billion RMB, to relocate 243,200 people out of the whole villages
in low-lying terrain facing flood risks in 3 years.
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The concept of community resilience

* Community resilience, focusing on the capabilities of a system to resist
impacts, to remain stability, to recover from disasters, and to adapt to new
changes at local and individual scales (Cimellaro G P ,et al, 2010; S/, =,
2017), is of practical significance in response to the vulnerabilities and
inadaptation faced by resettled communities.

» Self-acting: it has inherent redundancy, robustness, rapidity, connectivity
and flexibility (XI{£35, S8R50, 2017), relying on self-organization capacity
building rather than external assistance (Norris et al., 2008).

* Procedural: the process of associating a series of capabilities and functions
with a positive trajectory of adaptation after disturbance, is long-term
capacity building rather than short-term emergency response (Cutter et al.,
2008).

* Requiring resource/capital: it requires the support of various material and
corresponding social resources, social capital, information, etc (Miller,
2020). Community is not only a static engineering unit, but also an organic
system bearing dynamic connection network.



Assessment ideas of community resilience
and their applications

* Process-based perspective: construct a model to examine networks and
changes concerning joint actions of the subjects at each stage of coping
with impacts, such as CRNH, CDRC, CDRF, DROP, etc.; some tools focus on
key resources and major infrastructures in the process, such as RM and RI,
often applied to specific disaster scenarios.

» State-based perspective: design frameworks, indices, index systems, and
other assessment tools identifying resource, capital, and capacity elements,
such as CDRI, BRIC, The PEOPLE resilience Framework), The Localized
Disaster-resilience Index, CCRAM, and the Norris Community Resilience
Model. The Norris Community Resilience Model covers a collection of
indicators for social, economic, natural/environmental/ecological,
physical/infrastructural, and institutional dimensions at the community
level, as well as learning, preparedness, and coping capacities at the
individual level; it takes into account system integration and diversity of
elements, and is suitable for comparing development differences, and
provides quantitative support for specific resilience studies.



Research Objectives

* A resilience assessment framework for planned
resettled communities in the Yellow River floodplain
area

* Key indicators of resilience for resettled communities
* Changes and shortages in each dimension of resilience

 Strategies for resilient resettlement for the case study
area
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Case Study Area: Lizhuang Town

Xinxiang section: 1,006 km?, 153 km, covering more than 570,000
people in 509 settlements in 21 townships

Lizhuang Town: 42,000 people, one of the three pilot townships for
the whole-village reloction project in the Plan 4
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20 Villages Resettled in 3 Batches




Index system
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Cutter, et al., 2008; Norris, et al., 2008; Sharifi,2016; £ %2 K, 2017; Miller, 2020

Environmental resilience: Flood Risk, Living Environment

Institutional resilience: Resettlement Policy, Industrial Deveoloment

Social resilience: Connections to community, Connections between people

Individual resilience: Connections with livelihoods



The flood protection level obtained from the simulation of inundation line analysis is of high standard with strong resistance, and the

oo TmEsmI o (m?/s) * inside of the embankment is higher than the outside
oo Rick Eco-redundant space (C2) e n zl::llirtt: bo:ff;lll—nwed beaches, short-term calculation of beach reclamation area, long-term calculation of NDVI or NDWI index, good
(B1) Number of resources for shelter (C3) term/per + Shelter locations and supplies are always available in sufficient quantities to cope with the impact of good apacity EEaEliTE
B o neyics) Min ~ Netwnrl.< anal.vsi_s s.imu Iz_ltion t'o get out o_fthe beach [ safety evacuation time, the shorter the time the more flexible, one-way
evacuation within 15 minutes is appropriate
Population density (C5) per/m2 - The ratio of resident population to land area, the higher the density the less flexible
Housing structure quality (C6) Rating (1-5) n irs::z::l quality rating high resistance, steel mixed structure better than masonry (brick and earth) structure better than simple
Quality of housing failities (C7) Rating (1-5) : 'II:tn_lenI;igher the quality rating of facilities such as water, electricity, heating, gas, communication and building elevators, the higher the
!'M ne Municipal infrastructure conditions (C8) Rating (1-5) + Water, electricity, heating, gas, communication, lighting, garbage, sanitation and other facility conditions rating ) )
Environment High capacity of road system, high density of road network with good connectivity and high effici rfect and reliable facilities O™ D1"<d SCOring
(82) Road traffic facilities conditions (C3) Rating (1-5) n igh capacity of roa system, hi ensity of road network with good connectivity and hig iciency, pel and reliable facilities
such as storage of agricultural tools, buses and cabs
. . . . Adeguate number of public spaces for recreation, fitness and socializing per capita, farmer's bookstore, red and white hall and other
| f publ C10 Rati 1-5 + " " !
SnTIETEE L ing (1-5) facilities with good adaptability
Landscape greening quality (C11) Rating (1-5) + Good redundancy with sufficient green area per capita for landscaping
Information transparency and communication . High degree of public disclosure and effective information delivery of key information on relocation and resettlement, and good
i Rating (1-5) + -
efficiency (C12) adaptability
Housing and Public Service Affordability (C13) Rating (1-5) + High affordability and adaptability of property fees and other public services
Effectiveness of land transfer reclamation (C14) Rating (1-5) + Land transfer subsidies and reclamation for large-scale, intensive and industrialized operation with high returns and good adaptability
I:;siettl?r:;)nt Enterprise support efforts (C15) Rating (1-5) : Enterprises participate in the construction and operation of the project, absorbing a high degree of resettlement residents’ Combined scoring
) Ly PP ne employment and good adaptability
Government low insurance efforts (C16) Rating (1-5) + Relocation and resettlement-related subsidies and low-income subsidies are strong and adaptable
Use of financial instruments (C17) Rating (1-5) + Various ways to obtain low-interest loans related to relocation and resettlement, with good robustness
Alternative solutions (C18) Rating (1-5) + Relocation and resettlement can choose the time, subsidy method and housing selection plan, and the flexibility is good
Primary production value (C19) million - High output value of primary production, strong dependence and inflexibility of industrial development
. The proportion of secondary production and tertiary High proportion of non-agricultural employment and output value, high potential for industrial development transformation and
Industrial - % + e
T —— production (C20) good adaptability Government
{B-:} Employment rate and job opportunities (C21) Positions/person + High employment rate and potential employment opportunities, good adaptability Reports
_ - The annual average employment and entrepreneurship training provided by the government and enterprises covers a large number
Employment and Entreprensurship Training (C22) Persons/year + B e e
Accessibility of health care services (C23) Rating (15) B High accessibility and adaptability of health services per capita
Accessibility of children's education (C24) Rating (1-5) B High accessibility and adaptability of school education services per capita
Connections Public safety satisfaction (C25) Rating (1-5) + High satisfaction with external environment and order stability, early warning and disaster education, and good adaptability
 public health satisfaction (C26) Rating (1-5) o High satisfaction and adaptability to public health management such as water, food, medicine, public sanitation, epidemic prevention Res._ident_
Community and control Questionnaire
(B5) Cultural heritage identity (C27) Rating (1-5) + High identity and adaptability of collective tangible cultural heritage or intangible cultural value transmission
- - ) . The psychological state of belonging to the community collective in the process of transformation from villagers to urban residents, a
R e I Bntine M35} * strong sense of belonging, strong community ties, and good coordination
) Gra.\ssronis S e e T SEian Rating (15) + Good evaluation of the attitude of grassroots cadres in handling the work of the relocated masses and goed adaptability
Connections attitude (C29)
between Level of voluntary participation in public affairs (C30] Rating (1-5) + High level of motivation and actual participation of members in public affairs on a voluntary basis and good adaptability Resident
people  Equity of access to resources (C31) Rating (1-5) + High level of recognition and adaptability to the fairness of access to government and business support resources and results Cuestionnaire
(B6) Degree of neighborhood familiarity (C32) Rating (1-5) + Large multiplier of neighborhood size and degree of mutual understanding, care and trust between members
Degree of family intimacy (C33) Rating (1-5) + Large multiplier of family size and degree of mutual understanding, care and trust among members
Aging level (C34) % - the proportion of the elderly population aged 65 and above, with a high degree of poor adaptability
Dieposit and Income Level (£35) RMB[hDu:rEhDIdHE Total household savings and annual income, good ability to cope with shocks with sufficient funds
Revenue Sources (C36) Kind/household n ﬁ-:;ondnaob]l:g:empe with shocks with diversified sources of household income, better to have multiple employment than farming
Con i G nt
nnweithlons Cultivation radius (C37) m - Distance from the place of residence to the farmland, long radius production and lifestyle maintenance difficulties, poor adaptability DR‘;E?:;
- - RMB/householdfye Household expenses to maintain basic food, clothing, shelter and transportation, high cost production lifestyle maintenance p_
livelihoods Cost of living (C38) ar - difficulties, poor adaptability Resident
(87) o . - : - ) s N . Questionnaire
Convenience of ife (C39) Rating (1-5) : :;?Il_lnt:ra in the convenience level of basic foed, dothing, housing and transportation with high convenience and good transformation
Employment, life learning ability (C40) Rating (15) S High level of education and learning ability with good adaptability
Level of physical health (C41) Rating (15) S High level of physical health and good adaptability
Mental health level (C42) Rating (1-5) £ High level of mental health with good adaptability



Data sources

* Top-down: data of flooding risk and industrial
development, such as population, hydrological
conditions, settlement layout, road network,
production value etc., were collected from
local GIS and government reports from 2014-
2021

Bottom-up: data of resettlement policy and
living environment were collected through
tripartite scoring of experts, government, and
residents, and additional interviews with some
cadres and residents.

Data on local-scale social resilience and
individual resilience indicators were collected
through an investigation in mid-2021 for the
residents completed resettlement, covering
about 5% population of Lizhuang New Town.
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Assessment Methods

The entropy weighting method (entropy weight method) objectively assigns
weights by evaluating the amount of information reflected by the degree of
variation of indicators. The larger the variation of the index value, the smaller the
information entropy and the larger the weight, and vice versa.

TOPSIS (technique for order-preference by similarity to ideal solution) method
ranks the solutions according to the similarity of ideal solutions and compares the
difference between different solutions and ideal solutions. The normalized original
matrix is searched for the optimal and inferior solutions, and the distance and
closeness between each solution and the optimal and inferior solutions are

calculated. The closer the solution is to the ideal solution, the better the evaluation
is, and vice versa, the worse.
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The Sort of Index Weight

Resettlement Community Resilience System Assessment Index by Li Zhuang Town Weighting
12.00%

10.00% g 53%

Individual resilience
Cumulative weighting 32.68% 1.8.34% Social Resilience
Cumulative Weight 28.45%
Institutional resilience
o-91% b c rg_glgj;jve weight 31.96%
4.44%
3.61% 343%
‘. 3.0
245F234% | lf S'TZ 265% |26 2 % '|.2-51%
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Changes in Environmental and Institutional Resilience

The environmental resilience level of the resettled communities was the
highest and increased steadily, while the institutional resilience level was
the lowest with the largest growth.

Fluctuating trend of resilience score results for the relocated community in Li
Zhuang Town
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Flooding
Risk (B1)

Living
Environment (B2)

Resettlement
Policy (B3)

Industrial
Development (B4)

Connections to Community (B5)

Connections between people (B6)

Connections with livelihoods (B7)

Flood protection standard (C1) 3.45 3.59 3.60 3.55

Eco-redundant space (C2) 2.72 2.79 2.83 2.78

Number of resources for shelter (C3) 3.30 3.21 3.33 3.28

Emergency evacuation time (C4) 4.29 4.31 4.44 4.34

Population density (C5) 3.22 3.36 3.49 3.36

Housing structure quality (C6) 3.49 3.60 3.87 3.65

Quality of housing facilities (C7) 272 2.79 3.05 2.86

Municipal infrastructure conditions (C8) 3.29 3.46 3.38 3.38

Road traffic facilities conditions (C9) 2.90 3.92 3.88 2.90

Quality of public space (C10) 3.13 3.16 3.19 3.16

Landscape greening quality (C11) 3.49 3.59 3.39 3.49

Information transparency and communication efficiency (C12) 2.86 3.11 3.29 e

Housing and Public Service Affordability (€13) 2.24 2.30 2.70 2.41

Effectiveness of land transfer and reclamation (C14) 2.74 2.94 2.55 2.74

Enterprise support efforts (C15) 2.17 2.33 2.84 2.45

Government low insurance efforts (C18) 2.19 2.10 2.24 2.18

|Use of financial instruments (C17) 1.99 2.38 2.69 2.35

Alternative solutions (C18) 3.09 3.17 3.07 3.11

Primary preduction value (C19) 3.19 3.37 3.40 3.32

The proportion of secondary production and tertiary production 251 259 2.90 2.67
(c2o0)

Employment rate and job opportunities (C21) 221 2.44 2.79 2.48

Employment and Entrepreneurship Training (C22) 2.00 2.37 2.48 2.29

Accessibility of health care services (C23) 291 3.13 3.29 311

Accessibility of children's education (C24) 3.69 3.59 3.60 3.63

Public safety satisfaction (C25) 3.49 3.42 3.86 3.59

Public health satisfaction (C26) 2.97 3.08 2.64 2.90

Cultural heritage identity (C27) 2.36 2.61 2.78 2.58

Sense of Community Attachment (C28) 3.17 2.58 2.54 2.76

Grassroot communication and problem solving attitude (C29) 3.03 3.02 3.43 et

Extent of voluntary participation in community affairs (C30) 3.14 3.14 3.21 3.1

Equity of access to resources (c31) 2.89 2.92 3.56 3.12

Degree of neighborhood intimacy 3.08 2.89 2.77 291

Degree of family intimacy (c33) 3.12 3.39 3.44 3.31

Aging level (c34) 2.82 291 2.84 2.85

Deposit and Income Level (C35) 2.56 3.72 2.78 3.02

Revenue Sources (C36) 2.02 3.00 3.05 2.69

Cultivation radius (c37) 3.32 2.65 2.46 2.81

Living cost (C38) 2.26 2.15 2.51 2.31

Convenience of life (C39) 3.86 3.60 3.80 3.75

Employment, life learning ability (c40) 2.13 2.68 2.86 2.56

Physical health (c41) 3.30 3.42 3.40 3.37

Mental health (ca2) 3.49 3.63 3.64 3.59



Changes in Social and Institutional Resilience

Social resilience and individual resilience levels fluctuated, indicating
challenges in community integration and individual adaptation to
changes in working and living styles.

Fluctuating trend of resilience score results for the relocated community in Li
Zhuang Town
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Flooding
Risk (B1)

Living
Environment (B2)

Resettlement
Policy (B3)

Industrial
Development (B4)

Connections to Community (B5)

Connections between people (B6)

Connections with livelihoods (B7)

Flood protection standard (C1) 3.45 3.59 3.60 3.55

Eco-redundant space (C2) 2.72 2.79 2.83 2.78

Number of resources for shelter (C3) 2.20 3.21 3.33 3.28

Emergency evacuation time (C4) 4.29 4.31 4.44 4.34

Population density (C5) 3.22 3.36 3.49 3.36

Housing structure quality (C6) 3.49 3.60 3.87 3.65

Quality of housing facilities (C7) 2.72 2.7% 3.05 2.86

Municipal infrastructure conditions (C8) 3.29 3.46 3.38 3.38

Road traffic facilities conditions (C9) 3.90 3.92 3.88 3.90

Quality of public space (C10) 3.13 3.16 3.19 3.16

Landscape greening quality (C11) 3.49 3.59 3.39 3.49

Information transparency and communication efficiency (C12) 2.86 3.11 3.39 L

Housing and Public Service Affordability (C13) 2.24 2.30 2.70 2.41

Effectiveness of land transfer and reclamation (C14) 2.74 2.94 2.55 2.74

Enterprise support efforts (C15) 2.17 2.33 2.84 2.45

Government low insurance efforts (C16) 2.19 2.10 2.24 2.18

Use of financial instruments (C17) 1.99 2.38 2.69 2.35

Alternative solutions (C18) 3.09 3.17 3.07 311

Primary production value (C19) 3.19 3.37 3.40 3.32

The proportion of secondary production and tertiary production 251 2.59 2.90 2.67
(c20)

Employment rate and job opportunities (C21) 2.21 2.44 2.79 2.48

Employment and Entrepreneurship Training (C22) 2.00 2.37 2.48 2.29

Accessibility of health care services (C23) 2.91 3.13 3.29 3.11

Accessibility of children's education (C24) 3.69 3.59 3.60 3.63

Public safety satisfaction (C25) 3.49 3.42 3.86 3.59

Public health satisfaction (C26) 2.97 3.08 2.64 2.90

Cultural heritage identity (C27) 2.36 2.61 2.78 2.58

Sense of Community Attachment (C28) 3.17 2.58 2.54 2.76

Grassroot communication and problem solving attitude (C29) 3.03 3.02 3.43 L2

Extent of voluntary participation in community affairs (C30) 3.14 3.14 3.21 3.16

Equity of access to resources (C31) 2.89 2.92 3.56 3.12

| Degree of neighborhood intimacy 3.08 2.89 2.77 2.91

Degree of family intimacy (C33) 3.12 3.39 3.44 3.31

Aging level (C34) 2.82 2.91 2.84 2.85

| Deposit and Income Level (€35) 2.56 3.72 2.78 3.02

Revenue Sources (C36) 2.02 3.00 3.05 2.69

Cultivation radius (C37) 3.32 2.65 2.46 2.81

Living cost (C38) 2.26 2.15 2.51 2.31

Convenience of life (C39) 3.86 3.60 3.80 3.75

Employment, life learning ability (c40) 2.13 2.68 2.86 2.56

Physical health (c41) 3.30 3.42 3.40 3.37

Mental health (c42) 3.49 3.63 3.64 3.59



Overall Changes in Community Resilience

Environmental Resilience Institutional Resilience e Eer Individual resilience Overall
(A1) (A2) (A4) resilience
: LEL LT
posting
Dy + Dyq- Cax Dy + Dyo- Caz Dys+ Dys- Caz Dag+ Dps- (WPSprogress (C)
0.52 1.41 0.73 1.33 1.55 0.54 1.04 2.01 0.66 1.56 1.45 0.48 0.60 3
0.47 1.47 0.76 1.14 1.74 0.60 1.19 1.86 0.61 0.92 2.09 0.69 0.68 2
0.35 1.58 0.82 0.89 1.99 0.69 1.15 1.90 0.62 1.02 1.99 0.66 0.71 1






Preliminary Suggestions

- Strategy 1: Strengthening state insurance
« Strategy 2: Promoting enterprise support
- Strategy 3: Maintaining local trust



STRATEGY 1 Strengthening state insurance

Individual savings and
income level, as an
important community
resilience indicator,
reflects the financial
ability to bear the cost

of resettlement.

Financial instruments
are necessary for

resettled families to

pull through.



STRATEGY 2 Promoting enterprise support

Enterprise support was the driving force to improve the resilience level of the 2"

batch, which could provide job and training opportunities to improve residents’

learning abilities for new jobs and life.




STRATEGY 3 Maintaining local trust

Considering the psychological difficulties to leave one’s homeland, the sense of

community attachment is an important resilience element for resettled residents.




Conclusions

« The overall resilience level of 3 batches of communities improved, with
savings and income and sense of community attachment etc. being
important indicators of resilience.

« The environmental resilience level of the resettled communities was the
highest and increased steadily, while the institutional resilience level was
the lowest with the largest growth, mainly affected by the reinforcing
enterprise support.

« Social resilience and individual resilience levels fluctuated, indicating
challenges in community integration and individual adaptation to
changes in working and living styles.

 Therefore, resilient development strategies for resettled communities in
the Yellow River floodplain area are put forward, including strengthening
state insurance, promoting enterprise support and maintaining local trust.



Take-away?

« Expand the assessment object: the empirical study is supplemented by
the context of the resettlement of the Yellow River floodplain area

« Refine the assessment scale: village is taken as the survey unit and
community or batch as the assessment unit

- Integrate the assessment data: data from GIS, government report,
experts and residents scoring can be combined. The dynamic of
assessment is partly considered to some extent in terms of comparing 3
batches of communities and embedding process indicators. Long-term
monitoring and feedback are still needed for the software resilience
dimensions in the long run.



THANKS ATTENTION!
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Assessment of Community Resilience for
Planned Resettlement in the Yellow River
Floodplain Area and Promotion Strategies: A
Case Study of Lizhuang Town, Fenggiu County

Abstract: The resilient transformation of resettlement communities is of great significance to high quality
development of the Yellow River basin. This paper constructs community resilience assessment index for planned
resettlement from four dimensions of environmental resilience, institutional resilience, social resilience and
individual resilience, to comprehensively evaluate and analyze the community resilience level of 20 villages in
three resettled batches from 2016 to 2020 in Lizhuang Town, Fengqiu County, Henan Province with entropy
weight and TOPSIS methods. It is found that the overall resilience level of the three batches of communities
improved, with savings and income and sense of community attachment etc. being important indicators of
resilience. The environmental resilience level of the resettled communities was the highest and increased steadily,
while the institutional resilience level was the lowest with the largest growth, mainly affected by the reinforcing
enterprise support. Social resilience and individual resilience levels fluctuated, indicating challenges in community
integration and individual adaptation to changes in working and living styles. Therefore, resilient development
strategies for resettled communities in the Yellow River floodplain area are formulated and put forward, incIiDuding
strengthening state guarantee, promoting enterprise support and maintaining local trust.

BE: STNESEESELSE T, TR TS TRKCARZAETEEY, TEesEESEE
2016—2020FF = HEFEEF K20 A, IR, HIE. e, MENAEE it KT EIEER, N
TOPSIS Tt TR pTiHE. BN, FRSWIKT. XK RRERAEEIRIER, — T XS
KHEH, B, RS ERERRser, S R EEEHEERE A, TESCWBHITRN: 12
SR MR, FO KBS SN RERE EE DA S S AR, WIEIREER R, (2ith
B, bt A RS SR E A T AT s,

Keywords: Planned Resettlement; Yellow River Floodplain Area; Community Resilience; Entropy Weight and
TOPSIS Methods
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