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ABSTRACT

Floods are increasingly affecting developing countries, particularly in Asia. The policies are needed to over-
come floods and help small-scale rice farmers protect their rice fields. There has been much research on flooding,
but research to solve the problem of flooding in rice fields, especially for small-scale farmers, has not yet been done.
Hence, this research is very needed to formulate policies to deal with flooding in rice fields in Asian countries. This
study method was a systematic literature review using the Preferred Reporting Items for Systematic Reviews and
Meta-Analysis (PRISMA). According to the results, the policies to overcome floods for small-scale rice farmers are
the responsibilities for flood protection, skill flood experience and knowledge, and dynamic regulation and man-
agement decision-making. The responsibility for the flood protection theme is divided into three subthemes: flood
mitigation, flood management policies, and financial coping. The skill, flood knowledge, and experience theme con-
sists of three subthemes: ecosystem-based adaptation, livelihood strategy, and preventive measures. The dynamic
regulation and management decision-making theme is divided into three subthemes, which were obtained from this
review article: farm management, access to information, and social response. The policies assist policy-making for

the level of farmer groups, rural communities, local governments, regional governments, and national agencies in-
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volved in socially responsive community action that can be carried out by small-scale rice farmers in flood-prone

areas. There are differences in policies in Asian countries regarding flood management, which shows that the focus

of flood management carried out by each country is a local problem priority in each country.

Keywords: Systematic Review; Policies; Flood; Rice Field; Farmers; Asia

1. Introduction

Climate change is causing a significant increase in
the frequency and intensity of flooding events world-
wide. Locations that experience the most severe flood-
ing impacts are in developing countries, especially
Asialll. The increasing frequency and intensity of flood-
ing are one of the consequences of climate change. An
important step in overcoming flooding is to maintain
the aquatic ecosystem through joint efforts between the
community and related stakeholders!?]. Floods have be-
come arecurring disaster in several countries, especially
in Asia. Therefore, many areas experiencing flooding re-
quire policies to address this problem. There is a need
for flood control with shared awareness so that flood
conditions can be handled through policies that can be
implemented with the active participation of stakehold-
ers and communities affected by flooding 3.

Floods are one of the most devastating natural
catastrophes caused by climate change . Floods cause
farmers to lose their main livelihood, namely rice har-
vests, because farmers end up abandoning their rice
fields, or selling and renting out their agricultural land °1.
It is important to determine changes in the distribu-
tion and types of floods and their characteristic in fu-
ture climatic scenarios to assess flood consequences and
risk management. The reason is that future changes in
flood types will have ramifications for societal and bi-
ological systems!®l. Understanding flood risk makes it
possible to predict how to protect against natural dis-
asters like floods and help policy-makers and institu-
tional organisations develop and implement effective
plans that suit community needs. There is also an inclu-
sive two-way discussion between the public and the gov-
ernment regarding the main concerns and their impacts,
increasing preparedness and effective action in dealing
with floods!”). Local flood risk mitigation is frequently

carried out by an informal collection of governmental,

nongovernmental enterprises, and academic entities[®l.
Flood disasters have increased considerably in various
countries due to the impact of climate change [°!. Climate
change has led to increased incidence of flooding which
poses a threat to the livelihoods of small farmers 1%
According to a study by Conde et al.''Y}, Food agri-
culture in Asia covers 85.7% of the world’s rice fields and
contributes to producing 89.8% of the world’s rice pro-
duction. This amount is the largest flood damage value
for Asian countries, specifically the Philippines, Thai-
land, Cambodia, and Pakistan. Rainfall and high summer
temperatures are common during the rainy season in
several locations. According to Singh et al.['?!, Farmers
in the Ganga River face uncertainty in flood timing and
duration, using various coping strategies. Surveys show
they switch to livelihood activities, seek government as-
sistance, local mobility, relatives, wait helplessly, and
learn skills for new employment opportunities. Floods
are a disaster that is increasingly occurring throughout
the world, this condition is mainly caused by climate
change, floods have an impact on the sustainability of life
and the economy 3!, Livelihood values vary across com-
munities upstream, midstream, and downstream [14],
Farmers adopted both agricultural and non-
agricultural activities as adaptation strategies to floods
and the estimation results showed that these strategies
improved food security conditions and recovery from

flood impacts >l

Effective collaboration and gover-
nance between the extension workers and policymakers,
and more logistical and financial support to the farm-
ers were needed to manage strategic interventions[16],
Rice growing in paddy fields is the primary economic
activity in most Asian Countries. Rice production is
more prone to flooding than other production crops,
which has resulted in the conversion of rice fields into
built-up areas and industrial zones in flood-prone low-

17].

lands! Flash flooding is a catastrophic meteorologi-

cal phenomenon that significantly destroys agricultural
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produce and livelihoods. Flash flooding has a significant
impact on the production of rice, a crop that is the Asian
country’s staple food 18],

Sustainable water management are doing for bal-
ance the rice productivity in flooded ecosystem with
agro-ecological practices, soil and water conservation in

191 Small-scale farmers fre-

integrated farming system
quently face flood conditions in their rice fields, threat-
ening the livelihoods of farmer households in a region.
Farmers must address household livelihood concerns
caused by flooding in paddy fields, as crops in paddy
fields are no longer the primary source of revenue.
Floods in rice fields have curtailed rice output.

This condition impacts agricultural households’ in-
come losses and the potential to increase rural poverty
rates. As the sustainable livelihood potential of house-
holds becomes more vulnerable, their capacity to meet
basic requirements falls. Small-scale farmers’ difficul-
ties usually go undetected due to challenges associated
with rural locations, difficulty accessing places, and a
lack of information and communication with the cen-
tral government. Small-scale farmers’ rice field man-
There

has been a lot of research on flooding, but research to

agement is a neglected topic of flood issues.

solve the problem of flooding in rice fields, especially
for small-scale farmers, has not been done, so this re-
search aims to formulate policies to deal with flooding
in rice fields. This research tries to solve the problems
of farmers who experience flooding in rice fields and
for local government decision-making. This research
provided an overview of the policies of Asian countries
that can be adopted by each other, thus contributing

to policy-making related to flooding in rice fields faced
by farmers in Asian countries. The Systematic Review
summarises and synthesises the policies and gives pol-
icy recommendations for farmers’ actions ). The re-
search objective is to provide flood policy recommenda-
tions to help farmers manage floods in their rice fields
and sustain their livelihoods. A review policy in Asia is
needed to overcome floods in rice fields that help small-
scale farmers prevent the destruction of their sustain-
able livelihoods due to a lack of stakeholder participa-
tion. The study was conducted to formulate recommen-
dations for policies to overcome floods in the rice fields
for small-scale farmers based on a systematic review of

different policies in Asia.

2. Materials and Methods

2.1. Data Source

2.1.1. Prisma

A systematic literature review was conducted to
retrieve relevant publications related to the subject

area[20],

The study method was a systematic literature
review using the Preferred Reporting Items for System-
atic Reviews and Meta-Analyses (PRISMA). A system-
atic study on the Scopus and Web of Science databases
was conducted based on the PRISMA report analysis
method [21 221,

This research was analysed with 123 WoS papers
and 3 Scopus articles. N = 126, excluded 43 papers that
did not meet the criteria (Table 1). Then continue to the

retrieval study, N = 83, study access for eligibility n = 40.

Table 1. Inclusion and Exclusion Criteria.

Criteria Inclusion

Exclusion

Literature type Indexed Journal (research articles)

Language
Time line

English
Between 2012-2023

Subject Area

Countries and territories Asian Countries

Environmental Science, Agriculture, Social Science

Non-indexed journals, Systematic literature Review
journals, chapter in a book, conference proceedings
Non-English

<2012

Other than Environmental Science, Agriculture, and
Social Science

Non-Asian Countries

2.1.2. Resources

This study identified and synthesised the scien-
tific literature to find, select, and evaluate important re-

search on different policies in Asia to overcome floods in
the rice fields for small-scale farmers. The authors use

data from Scopus and Web of Science to analyse a Sys-
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tematic Literature Review (SLR) 2.
Scopus is a journal article bibliographic database

sl21. Scopus

that includes abstracts and citation source
and Web of Science (WoS) were used as the primary
journal databases for the review. The second database
utilised in the literature reviews was Scopus!?3l. The
systematic literature review was conducted using the
WoS and Scopus databases. Web of Science (WoS) is
a database that indexes reputable journals that have
impact factors. WoS provides clear analytics for arti-
cles covering 256 disciplines and 33,000 journals from
1900 to 202021, In 2023, Scopus covers 34,346 peer-
reviewed journals in top-level subject fields: life sci-
ences, social sciences, physical sciences, and health sci-

ences.

2.2. Data Analysis

2.2.1. Systematic Review Process

Systematic reviews are used to obtain answers to
research problems using explicit and repeatable meth-
ods to identify, assess in detail, and synthesise the re-
sults of the study?*]. The research question in a system-
aticreview does not provide a focused research question,
but only gives in biased [??]. A systematic review is one of

the important tools for building theory by summarising

existing literature. The benefits of the synthesis result
are to formulate discoveries using systematic reviews
that make an impact on the development of science [?>,
The systematic review process carried out in this study
consists of three stages: identification, screening, and el-
igibility. These three processes are carried out to obtain
results related to the problems studied.

2.2.2. Identification

A systematic literature review is conducted to sum-
marise some of the findings and opinions of academics
using organised and transparent techniques so that the
process can be replicated by other researchers!?®l. The
systematic review process carried out in this study con-
sists of three stages: identification, screening, and eligi-
bility. These three processes are carried out to obtain
results related to the problems studied.

The keywords utilised in the string search were
decided manually during the identification stage (hand-
picking, citation tracking, and reference tracking). Re-
searchers collected and read the articles. The keywords
collected were utilised in a literature search based on
Web of Science and Scopus to find journals relevant to
the research topic. The number of papers retrieved by
search strings from Web of Science and Scopus was com-
parable (Table 2).

Table 2. Keywords Searched Followed the Requirements.

Database

Keywords Used

TS=(("Overcome* Flood*” OR "Policy*” OR "Floodin OR
“overcome* Inundation*” OR "Overcome* floods*” OR
"Policy* Needed*” OR "Policy Required*” OR "Water
Inundation*” OR "*” OR ”Sternutation” OR "Flood Hazard
AND ("Aspect* elements*” OR "Cause*Indicators*” OR
"Causes* parameters*” OR "Component*floods*” OR
"thing* ") AND (farmer* OR farmers* OR Rice Farmers* OR
Paddy farmers*))

Web of Science

TITLE-ABS-KEY(("Overcome* Flood*” OR "Preventives*
Flood*” OR "Overcome* inundation*” OR "Overcome*
Flood*” OR "Face Of* Policy Asia*” OR "Policy
Required*” OR "Flood Adaptive*” OR "Flood Risk*” OR
"Floods Mitigation*” OR "Hazard” OR "Damage AND
("Adapt* abilit*” OR "adapt* Policy*” OR "Protection*

Scopus

Rule Protection*” OR "Policy Asia* Protection of flood*”

OR "Risk* Impact*” OR "Governance* Risk
management*” OR "Historical* Narrative*” OR
"Expectation* System*” OR "Rule* Support*” OR "Access
* Knowledge*” OR "Education*potential*” OR
"awareness* strategy*” OR "Learning*Effect*”) AND
(Farmers*n OR Rice Farmers* ORfarm*Farming*))
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2.2.3. Screening
Inclusion and Exclusion Criteria
The second part of the systematic review process

is screening[?71.

The screening process determines the
selection criteria for articles in a systematic literature
review. Quantitative and qualitative data are obtained
based on established criteria, and duplicates are iden-
tified. Articles meeting the criteria and following the
study objectives are obtained (Table 1).

Inclusion and exclusion criteria can include the
date of publication, publication type, and language of
a study!?8l, This study screened 126 articles using in-
clusion and exclusion criteria, focusing on journal re-
search articles and excluding non-English articles. The
chosen language was English, and the publication pe-
riod was 2012-2023. The country and territory crite-
rion was Asia. The subject areas were environmental
science, agriculture and social science. Forty-three arti-
cles were excluded, and forty were found to be relevant
to the study topic[?1.

The inclusion and exclusion criteria used to filter

the articles that can give a result article are matched to

this study. This stage is an important part of the system-
atic review process, and gives the conclusion article used
in this study based on the particular criteria.
Eligibility

The eligibility of the articles selected from the re-
view about meeting the criteria was determined; if an
article was not eligible, it was excluded. The evaluation
process for selecting the articles was based on the qual-
ity of the paper, the objective, and the findings. The au-
thors manually evaluated the remaining publications to
determine if they matched the defined inclusion criteria

(by reading the title, abstract, or the complete written
27,28]

content)!

According to Figure 1, the result concluded that 12
eligible articles were synthesised to obtain policy recom-
mendations for flood management in paddy fields that
can be applied to small-scale farmers in Asia. These eli-
gible articles were selected from 126 articles screened in
the initial analysis stage. The articles included in the re-
view were used to formulate policies in Asian countries
that can be recommendations for flood management ef-

forts in paddy fields.

Identification of studies via databases and registers

) (

Identification of studies via other methods

Reason 2 (n=43)
Reason 3 (n=2)
etc.

"
c
s ?;Z”eﬁzgmm“vsd before Records identified from:
o Records identified from*®: il Websites (n= 105)
::‘E Databases WOS (n=135) v (Dnuzué:?te records removed Organisations (n = 0)
E Registers (n=131) Records removed for other (E:t\tcatmﬂ searching (n =0)
= reasons (n=16)
N’ !
SR l
Records screened Records excluded™™
—
(n=61) (n=43)
Reports sought for retrieval Reports not retrieved Reports sought for retrieval Reports not retrieved
@ (n=61) (n=43) (n=61) (n=43)
€
@
8 ) '
]
Reports assessed for eligibility Reports assessed for eligibility
(n=61) Reports excluded: (n=39) Reports excluded:
Reason 1 (n =16) Reason 1 (n = 16)

Reason 2 (n= 43)
Reason 3 (n=2)
etc.

Studies included in review
n=12

Reports of included studies
(n=12)

I Included ][

Figure 1. Literature Search Based on Preferred Reporting Items for Systematic Reviews and Meta-Analysis (PRISMA) Guidelines

(Adapted from Page et al. 2021).

**If automation tools were used, indicate how many records were excluded by a human and how many were excluded by automation tools. From: Page MJ], McKenzie
JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an updated guideline for reporting systematic reviews. BMJ 2021;372:n71.
Doi: 10.1136/bmj.n71. For more information, visit:http://www.prisma-statement.org/
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2.3. Data Extraction and Analysis

Data analysis methods involve quantitative and
qualitative approaches. Study data gathered through ab-
stract analysis, identifying themes and subthemes and
organising them into an article typology. Braun and
Clarke[®®! organised data at granular levels, extracted
data related to the main research question, and gener-
ated themes using inductive coding frameworks to iden-
tify interests, similarities, and connections (28], Regard-
ing the distribution, Climate Risk Management is the
leading source of published articles (27 articles), fol-

lowed by the International Journal of Disaster Risk Re-
duction (15 articles) and Water (4 articles). A total of
126 different journals were identified.

According to Figure 2, mostarticles related to poli-
cies to overcome floods can be found more in the Jour-
nal of Hydrology and the International Journal of Disas-
ter Risk Reduction. This result shows that the focus of
the study area for this study is on Hydrology and disas-
ter risk reduction. Another source of articles also re-
lated to this study is about natural hazards, regional
studies in marine science and Environmental Research
Letters.

Distribution of Selected Journal

Journal of Risk Research

Ecological Indicators

Reliability Engineering and System Safety
Natural Hazards

Environmental and Sustainability Indicators
City and Environment Interactions

Land

Alexandria Engineering Journal
Agricultural Economics

Environmental Research Letters

Weather and Climate Extremes
-

Helivon n—

—_—
Regional Studies in Marine Science =

Sustainability —
—

International Journal of Disaster Risk Reduction
-

Journal of Hydrology s

International Journal of Climate Change Strategies and... =
-

Journal of Flood Risk Management -
-

Jamba - Journal of Disaster Risk Studies

-
Royal Society Open Science mm

0

5 10 15 20 25 30

Figure 2. The Distribution of the Selected Research Articles Per Journal.

3. Results

3.1. Systematic Review of Different Policies
in Asia to Overcome Floods in the Rice
Fields

The variables in Figure 3 are policy identifica-
tion in Asia to overcome floods. There are three ele-

ments: the responsibility for flood protection [3%; skill,

flood experience and knowledge*%!; and dynamic reg-

31 Factors

ulation and management decision-making!
with lower scores included key skills availability, local
authority experience, road accessibility, and ecosystem

301 Given the numer-

services for flood risk prevention
ous shortcomings in current flood disaster resilience
research in terms of uncertainty assessment, dynamic
regulation, and management decision-making, a new

method for analysing the driving mechanisms of flood
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disaster resilience and management decision-making is

offered 1. Flood-prone people face financial hardship,

losing jobs and income and reducing their daily needs to
[32]

cope with potential floods

Flood Mitigation 4

The Responsibility of flood

protection

Flood Prevention Factors
for Small Scale Farmers

Dynamic Regulation and

Management D
-Making

Figure 3. Policy Recommendation to Overcome Floods for Small-Scale Farmers in Asia

The results of the synthesis of policies of several
Asian countries show that flood management policies
are carried out comprehensively and involve relevant
stakeholders. The identified flood management policies
are three themes divided into nine subthemes that rep-
resent the policies of Asian countries. The results pro-
vide an overview of the policies that Asian countries
can implement to handle flood problems. The results of

the policy review are expected to provide recommenda-
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[EXH
133

Flood Management Policies 7

Financial Coping =

Ecosystem-based adaptation
(EbA)EA

The Skill, flood Experience,
and knowledge 122

Livelihood Strategy 5%

Preventive

JECH

Measures

Farm Management *%

Access to Information 44
ecision

337

[33]

Sacial Response 2

[30-41]

tions that can be implemented by the government, agen-
cies, NGOs, and local communities of farmers in handling
flood problems in rice fields.

This systematic review divided the required ele-
ments into themes and subthemes. The subthemes pro-
vide detailed information to characterise the themes and
broader information to provide recommendations for
flood prevention in rice fields (Table 3).
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Table 3. Policy Recommendation to Overcome Floods for Small-Scale Farmers in Asia.

Author, Year Country Title Identified Policies Code
Analysis of the Public Flood Risk -
(Wang et al,, 2018) 30 China Perception in a Flood-Prone City: The Tiloetgftsiggnmblhty of flood A
Case of Jingdezhen City in China P
. Climatic and Hydrological Factors The Skill, flood Experience
[31] y g ) p
(Munpa etal, 2022) Thailand Affecting the Assessment of Floo and knowledge B
A new method to analyse the driving Management
(Liu et al., 2022) [32] China mechanism of flood disaster resilience 1ag . C
. . . Decision-Making
and its management decision-making
. . . View of Flood Disaster Management in e
[33]
(Hapsari and Zenurianto, 2016) Indonesia Indonesia and the Key Solutions Flood Mitigation Al
Historical assessment of Chinese and
uo etal, apan-China apanese flood management policies an ood Management Policies
L 1,2015) 34 ] Chi ] flood lici d  Flood M Polici A2
implications for managing future floods
) Climate change induced extreme flood
(Poontllrakul etal, 2022) Baneladesh disaster in Bangladesh: Implications on Financial Copin A3
(Hossain et al.,_2020) ] 5 people’s livelihoods in the Char Village ping
(Gordon and Yiannakoulias, and their coping mechanisms
2020; Griffin et al., 2023) [35 41-43]
Preferences of vulnerable social groups Ecosvstem-based adaptation
(Hagedoorn et al.,, 2021) [36] Vietnam for ecosystem-based adaptation to flood (EbA)), P B1
risk in Central Vietnam
Vulnerability assessment of households
Thanh Thi Pham et al., 2020) [37] Vietnam to flash floods and landslides in the poor Livelihood Strate B2
p 8y
upland regions of Vietnam
Development of flood damage functions
Shrestha et al., 2021) [38] Asia for crops and their applicability in Preventive Measures B3
p pp y
regions of Asia
A systematic review on Asian farmers’
Shaffril et al., 2018) [39] Asia adaptation practices towards climate Farm Management C1
p p 8
change
(Nor Diana et al.,, 2022b) South Farmers’ Adaptation Strategies to Climate
(Hahirwabasenga et al.,, 2024) [40, 44] East-Asia Change in Southeast Asia: A Systematic Access to Information Cc2
Literature Review
The influencing factors and mechanisms
for urban flood resilience in China: From
(Zhu etal, 2023) China the perspective of a Social Response C3

(Bott et al., 2020) [+1.45]

socio-economic-natural complex
ecosystem

Policy Recommendations to overcome floods for
small-scale farmers in Asia obtained from the results of
this study indicate that in each country, the policies im-
plemented are very location-specific, as this is due to dif-
ferences in climate, topography, and types of related poli-
cies in each country, which greatly influence policy mak-
ing to deal with flooding.

The review results in Table 4 show that there are
differences in policies in Asian countries regarding flood
management. [t shows that the focus of flood manage-
ment carried out by each country is a local problem pri-
ority in each country. On average, each country has two
policy areas for dealing with floods. The review results

show that China has policies on the environment, for-
est management, and land use. Thailand takes policies
on infrastructure, agricultural technology, skills, knowl-
edge, and community action. Indonesia has policies on
the environment, forests, and community action. Japan
has policies on the environment, forests, and land use.
Bangladesh and Pakistan focus on economic, agricul-
tural, skills, and knowledge policies. Vietnam focuses
on economics, agricultural skills, knowledge, and com-
munity action policies. Generally, in Southeast Asia and
Asia, the policies implemented in handling floods are en-
vironmental, forest, land use, infrastructure and technol-
ogy to deal with flood problems.
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Table 4. Different Policies to Overcome Floods for Small-Scale Farmers in Asia.

Country Identified Policies
Environment, Forest, Economic, Agriculture Infrastucture- Skill, Knowledge,
Land Use Insurance Technology Community Action

China v

Thailand v v

Indonesia v v

Japan v

Bangladesh-Pakistan v v

Vietnam v v

South East Asia v v

Asia v v

3.2. The Responsibility for Flood Protec-
tion (A)

The responsibility for flood protection 3% theme is
divided into three subthemes: flood mitigation 33, flood
management policies 34, and financial coping[®°l. The
subthemes become factors required to prevent flooding
in rice fields and can be developed to increase farmers’
ability to maintain their sustainable livelihoods. These
three subthemes will be further refined into detailed
actions that can constitute recommendations for paddy
farmers in dealing with floods. The responsibility for
flood protection requires flood mitigation, flood manage-
ment policies, and financial coping.

The responsibility for flood protection is influenced
by a person’s level of responsibility. The majority of re-
spondents in China believe that the government (48.4%)
and flood management experts (24.6%) should take re-
sponsibility for public flood protection. However, only
13.9% of respondents believe that they should be re-
sponsible for flood protection and disaster mitigation.
People with higher trust in the government perceive
lower disaster consequences and prepare less. Low trust
levels were found, with the highest trust[3%,

According to Table 5, the Indonesian National

Board for Disaster Management (BNPB) manages dis-
aster countermeasures in three stages: before, dur-
ing, and after. Pre-disaster tasks involve protecting re-
sources, planning countermeasures, increasing commu-
nity resilience, estimating disaster impact, and analyzing
risk. Post-disaster responses involve rehabilitation and
reconstruction. Technical cooperation with developed
countries is being pursued to develop flash flood disas-

1331, Flood management policies

ter mitigation models
are crucial for preventing floods, particularly in forestry
areas. Environmental changes, land use, and climate
change significantly impact flood disasters!34. Rural
people face challenges from frequent floods, affecting
their livelihoods, agriculture, infrastructure, and food
supply systems. They suffer from hunger, food problems,
loss of income, and loss of occupation. NGOs and govern-
ments should intervene and develop coping strategies to

331, Insurance consump-

mitigate the impacts of floods!
tion has a significant effect on the impact of floods on
farmers. The results of this study indicate that insurance,
especially non-life insurance, is effective as an ex-ante ef-
fort to reduce farmer poverty after a flood*>!. The in-
centives for overcoming the flood risk should be applied
early to the flood event, which can support the mitiga-

tion [43.46],

Table 5. Factors and Policy of the Responsibility for Flood Protection (A).

Code Factors Policy Author, Year, Country
Predisaster:
- Tasks involve protecting resources,
- Planning countermeasures,
- Increasing community resilience,
Al Flood Mitigation - Estimating disaster impact and analyzing risk. (Hapsari & Zenurianto, 2016),

Post-disaster

Indonesia 33!

- Responses involve rehabilitation and reconstruction.
- Technical cooperation with developed countries is being
pursued to develop flash flood disaster mitigation models
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Table 5. Cont.

Code Factors Policy Author, Year, Country
- Preventing floods, particularly in forestry areas.
Flood Management - Preventing the environmental changes, land use change, (Luo etal, 2015),
A2 Policies and climate change that significantly impact flood disas-  Japan-China [34]
ters
- NGOs and governments should intervene and develop cop- .
ing strategies to mitigate the impacts of floods (Hossa}n etal, 2020), Bangladesh
- Provide agriculture, infrastructure, and food supply (Poc.)ntlrakul etal, 2022)
A3 Financial Coping - Non-life insurance is effective as an ex-ante effort to re- Fakistan (Gordon and

duce farmer poverty after a flood
- The incentives for overcoming the flood risk

Yiannakoulias, 2020; Griffin et al.,
2023 [35,41-43]

3.3. SKill, flood Experience and knowledge
(B)

The efforts to adapt to flooding in the form of rice
field extensification and intensification, temporary mi-
gration, planting flood-resistant varieties, irrigation, and
livelihood diversification have caused maladaptive be-
haviour, which worsens farmers’ vulnerability in the
future, so flood efforts must be based on local condi-

tions 47!

. The skill, flood experience, and knowledge
theme consists of three subthemes: ecosystem-based
adaptation (EbA) 3¢, livelihood strategy [*7], and preven-

381 These three subthemes are further

tive measures
refined into two elements for each subtheme. On the
themes of knowledge and education, the studies pro-
vided an overview of the factors needed to protect farm-
ers from floods in paddy fields through the existence
of original knowledge as well as local knowledge and
skill in the community thus far and the joint actions that
have been carried out when dealing with floods in paddy
fields.

The survey found that half of the respondents had
never received flood information or participated in flood
preparedness training. Positive correlations were found
between flood disaster relief payments, preparedness
training, access to flood hazard mapping, emergency
health services, and flood preparation actions[®!l, Tra-
ditional flood risk management, such as levees, can neg-
atively impact vulnerable social groups’ livelihoods, as
ecosystem degradation is a major cause of disasters and

climate risks 3.

Farmers who participate in farming
and climate change programs understand and adapt to
climate change. Higher education levels can influence

farmers’ adaptation. Both formal and informal training

are valuable in the agricultural sector 471,

According to Table 6, the livelihoods of farmers in
rural areas are the most vulnerable to the natural haz-
ards identified by the social network, sociodemographic
profile, and water component factors. It subsequently
identified and prioritised measures to ensure sustain-
able livelihoods for local farmers through practices such
as improving people’s literacy, enhancing production
systems, and strengthening natural resource manage-

s1371, This study assesses flood damage to

ment strategie
rice crops and evaluates the effectiveness of flood pre-
vention measures. Implementing preventive measures
and land use plans, including flood protection, drainage
capacity, and submergence-tolerant rice varieties, can
reduce damage®®l. Farmers need to adapt to climate
change through local knowledge and local values, This is
related to farmer ownership, such as financial capacity,
access to land, debts and levels of participation, which

greatly influence farmers’ adaptability €.

3.4. Dynamic Regulation and Management
Decision-Making (C)

Flood-related changes require social, economic,
and natural responses. Social factors include early
warning, emergency management, and learning ability.
Economic response impacts resilience, while increas-
ing flood insurance reduces losses and improves re-
silience ). Households with higher translocal contacts
tend to be proactive about floods, but poor households
have fewer translocal social ties, so their ability to adapt
to flood risks is lower. Interventions for poor commu-
nities designed to increase translocal social capital are

needed to overcome flooding in rice fields >,
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Table 6. Factors and Policy of Skill, Flood Experience and Knowledge (B).

Code Factors Policy

Author, Year, Country

- Through the existence of

original knowledge as well as

local knowledge

- Skill in the community, thus

Ecosystem-based

B1 far

adaptation (EbA) The joint actions

(Hagedoorn etal., 2021), Vietnam
(Munpa et al., 2021), Thailand [37:32

Formal and informal training

- Flood preparedness training

- Flood hazard mapping,

- Emergency health services

- Flood preparation actions

- Improving people’s literacy

Livelihood
B2 systems

Strategy

- Enhancing production

Thanh Thi Pham et al., 2020),
Vietnam [38]

- Strengthening natural

resource management

strategies

- Implementing preventive

measures

Preventive - Land use plans

B3
Measures -

capacity
- Submergence

Flood protection, drainage

(Srestha et al.,, 2021), Asia 3]

- Tolerant rice varieties

Refers to Table 7, twenty-five studies identified
farm management as an adaptation measure for Asian
farmers, with six subthemes: soil conservation, insur-
ance schemes, tree planting, agroforestry/organic farm-
391 The

dynamic regulation and management decision-making

ing, in-house farming, and other practices!

theme was divided into three subthemes, which were

obtained from this review article: farm management 3],

access to information %! and social response [*11,
These three subthemes are factors that can be
adopted to protect farmers from flooding in paddy fields.

Farmers access information through experience and ed-

ucation to adapt to climate change, focusing on re-
sources such as the internet, experiences, and training.
These resources help farmers understand and adapt to
the changing landscape ). Knowledge about the impact
of flooding in water catchment areas is still limited, and
the availability and quality of data are the main require-
ments for carrying out flood risk management. Efforts
are needed to increase the number of rainfall and river
flow measuring stations to facilitate studies of the hydro-
logical characteristics of floods, so that information and
early flood warnings are more accurate for the commu-

nity [*41,
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Table 7. Factors and Policy of Dynamic Regulation and Management Decision-Making (C).

Code

Factors

Policy

Author, Year, Country

C1

Cc2

C3

Farm Management

Access to Information

Social Response

Soil conservation

Insurance schemes

Tree planting
Agroforestry/organic farming
In-house farming

Other practices

Experience and education adapt to climate change,

Focusing on resources such as the internet, experi-

ences, and training.
These resources help farmers understand
Adapt to the changing lands

Increase the number of rainfall and river flow mea-

suring stations

Facilitate studies of the hydrological characteristics
of floods,

Provide information and early flood warnings

Social, economic, and natural responses.

Social factors include early warning, emergency
management, and learning ability.

Economic response impacts resilience, while in-
creasing flood insurance reduces losses and im-
proves resilience.

Increase translocal social capital for poor commu-

(Shaffril et al,, 2018), Asia 3]

(Nor Diana et al,, 2022b), South East-Asia
(Hahirwabasenga et al., 2024) [40- 44]

Zhu et al,, 2023), China
(Bottetal., 2020), Indonesia [41,45]

nities

4. Discussion

Climate change is characterised by changes in
climate conditions that can result from erratic daily
weather*8], Flooding is a disaster risk in the prone area
that happens most frequently [*°1. The problem of flood-
ing in rice fields is a problem that is not currently the fo-
cus of attention because flood problems have a broad im-
pact. Many studies have been carried out to identify ef-
forts to address flooding in urban areas, but studies have
not focused on flood control efforts in rice fields, which
have an impact on the sustainability of small-scale farm-
ers. This study provides an overview of different poli-
cies to overcome floods in rice fields, especially reduc-
ing the losses of small-scale farmers. The identification
of several policies by 12 scholars is expected to provide
policy recommendations for flood management efforts
in paddy fields.

According to the results of the systematic analysis,
the three key variables in flood management policies in
paddy fields are the responsibility for flood protection,
skill, flood experience and knowledge, and dynamic reg-
ulation and management decision-making. Each of these
themes is further subdivided into three subthemes, for a
total of nine subthemes that outline the policies to over-

come floods that can be implemented to assist rice farm-
ers in rural regions, particularly in Asia.

The forestry policy contribution to small-scale
farmers’ interests and local economic development. It
can be through community awareness to maintain and
manage the rice field for the implementation of regional

plans [°%,

The responsibility for flooding prevention in
paddy fields has not yet received crucial regulation; this
necessitates a collaborative role at both the national and
local levels of government to carry out flood prevention
management in collaboration with NGOs and the pri-
vate sector. The responsibility for preventing floods in
paddy fields can be implemented by carrying out coun-
termeasures at the pre-disaster and post-disaster re-
sponse stages, which become mitigation efforts. Policy-
making for flood prevention is needed to avoid both eco-
nomic and social losses. Economic losses will cause
flood-affected farmers to implement different financial
coping strategies after floods in paddy fields, causing fi-
nancial losses in both farming capital and paddy field
infrastructure capital. Levels of government to carry
out flood prevention management in collaboration with
NGOs and the private sector.

The responsibility for preventing floods in paddy
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fields can be implemented by carrying out countermea-
sures at the pre-disaster and post-disaster response
stages, which become mitigation efforts. Policy-making
for flood prevention is needed to avoid both economic
and social losses. Economic losses will cause flood-
affected farmers to implement different financial coping
strategies after floods in paddy fields, causing financial
losses in both farming capital and paddy field infrastruc-
ture capital.

Global, regional, and local initiatives to overcome
floods are different policies and have different impacts

(511, Fac-

on the rice production and agricultural sectors
tors that also influence efforts to protect against flooding
in paddy fields, namely, access to information for farm-
ers about flood conditions that may occur at paddy fields,
provide preparedness for farmers to avoid losses. Assist-
ing with flood control between the government and the
private sector has proven effective in protecting against
flooding in paddy fields. Information on flood hazard
mapping in paddy fields should be provided to paddy
farmers in flood-prone locations. The construction of
traditional embankments carried out by farmers in sev-
eral regions in Asia has shown a negative impact, namely,
in the form of ecosystem degradation, which adds to cli-
mate disasters in paddy fields. The ability to adapt to cli-
matic conditions also needs to be developed by farmers
so that they can adjust the planting season to seasonal
changes that allow flooding in paddy fields. The need
for knowledge, skills, and information about flood disas-
ter mitigation is a necessary factor to protect small-scale
farmers from the dangers of flooding in paddy fields.
Rice field communities-livelihoods are an impor-
tant factor in livelihood vulnerability due to overcome
characteristics of conducting agriculture in flood inun-
dation areas®?. Farming management, namely, soil con-
servation, agricultural insurance schemes, forestry agri-
culture, and yard farming, is one of the efforts to pro-
tect against flooding that can reduce the impact of flood-
ing. In addition, communication technology is needed
for flood protection in paddy fields. Information training
via the internet, education on changing the landscape of
agricultural land, and the sharing of flood experiences
can be references for flood management in the future.

The social response is an important part of flood pre-

vention efforts in paddy fields, both before and after a
flood response is needed to minimise the risk of losses
for farmers in flood-prone areas. Different ecological
adaptation strategies exist between rice farmers in Asia,
which include adjustments in planting time, control of
pests and diseases, crop rotation, and the use of pump-
ing systems. In addition to these scientifically based
strategies, local knowledge plays an important role in

adaptation processes 3.

The dynamic nature of rice
species that thrive in rural areas in response to flood con-
ditions shows the action for proactive conservation ef-
forts and adaptation management strategies to mitigate
potential ecological impacts >4

Policy recommendations would suggest that lo-
cal governments support farmers in coping with flood-
related crop damage is socially responsive community ac-
tion. The flood protection factors that emerge from the
results of this systematic review are nontechnical or non-
infrastructure and technological factors. The reason is
that these flood protection factors in paddy fields will
be used as policy recommendations for small-scale farm-
ers who live in rural areas with limited access to modern
agricultural infrastructure and sophisticated agricultural
technology. The factors found in this systematic review
will assist policy-making at the level of farmer groups,
village governments, regional governments, and national
agencies involved in socially responsive community ac-
tion that may be carried out by small-scale rice farmers
with limited agricultural infrastructure and technology in
flood-prone locations. The farmers’ local knowledge and
attitudes considerably impact changes in the rice field, es-
pecially in the rainy season [°%1.

5. Conclusions

In conclusion, the systematic review identified the
different policies in Asia to overcome floods in the rice
fields. There are three policy elements: the responsi-
bility for flood protection; skill, flood experience and
knowledge; and dynamic regulation and management
decision-making. The policies are divided into themes
and subthemes in this systematic review.

According to the results of the systematic analysis,

the three key variables in flood management policies
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in paddy fields are the responsibility for flood protec-
tion, skill, flood experience and knowledge, and dynamic
regulation and management decision-making. Each of
these themes is further subdivided into three subthemes,
for a total of nine subthemes that outline the factors to
overcome floods that can be implemented to assist rice
farmers in rural regions, particularly in Asia. The re-
sponsibility for the flood protection theme is divided
into three subthemes: flood mitigation, flood manage-
ment policies, and financial coping. The skill, flood
knowledge, and experience theme consists of three sub-
themes: ecosystem-based adaptation, livelihood strat-
egy, and preventive measures. The dynamic regulation
and management decision-making theme is divided into
three subthemes, which were obtained from this review
article: farm management, access to information, and
social response. The themes and subthemes become
policy recommendations in Asian countries for a group
of small-scale farmers, local authorities, local govern-
ments, and regional governments to face floods in rice
fields with synergy between stakeholders and private
actors. There are differences in policies in Asian coun-
tries regarding flood management, which shows that the
focus of flood management carried out by each country
is a local problem priority in each country. Generally,
in Southeast Asia and Asia, the policies implemented in
handling floods are environmental, forest, land use, in-
frastructure and technology to deal with flood problems.
Policy recommendations would suggest that local gov-
ernments support farmers in coping with flood-related
crop damage is socially responsive community action.
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