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Abstract
Introduction: Surakarta is a city plagued by challenges related to critical disaster 
vulnerability, with 26 out of its 54 urban villages lacking disaster-resilient 
status despite facing frequent floods, landslides, and dense settlement fires that 
threaten environmental and public health. Therefore, the present study examined 
the implementation of disaster-resilient village programs in the city, focusing on 
environmental health integration and local capacity development. Methods: This 
qualitative study employed a case study analysis of four villages in Surakarta. The 
data collection involved in-depth interviews with government officials, community 
leaders, and residents, complemented by participatory observation and document 
analysis. The analysis utilized the qualitative comparative analysis framework, 
incorporating source and method triangulation. Results and Discussion: This study 
identified key environmental health integration strategies through water quality 
monitoring, air quality assessment, and sanitation infrastructure development. It 
was found that improved water quality monitoring reduced waterborne diseases by 
45% after flood, enhanced air quality surveillance decreased respiratory problems 
by 38% in dense settlements, and upgraded sanitation infrastructure lowered disease 
transmission rates by 52% in landslide-prone areas. Conclusion: The successful 
implementation of disaster-resilient villages depends on the villages’ level of 
environmental health integration, as evidenced by reduced post-disaster disease 
rates, effective hazard mitigation, and decreased health impacts in the observed 
villages. These findings emphasize the urgent need for environmental health-focused 
disaster resilience programs in vulnerable urban villages.

ORIGINAL RESEARCH Open Access

*) antonsubarno@fkip.uns.ac.id

INTRODUCTION

Natural disasters pose significant threats to 
environmental and public health in Indonesia, disrupting 
ecosystems, causing soil erosion, and reducing 
biodiversity, thereby affecting carbon storage and 
exacerbating climate change (1-2). The consequent 
climate-related events, particularly extreme weather 
events, increase the prevalence of diseases, such as 
waterborne diseases caused by contaminated water 
sources (3), which account for approximately 1.6 million 
deaths annually, predominantly from diarrheal diseases 
(4). Additionally, in post-disaster situations where 
sanitation infrastructure is compromised, contaminated 

water can trigger cholera outbreaks and other waterborne 
diseases (5). Therefore, it is necessary to develop 
disaster-prone villages in Indonesia.

However, despite being widely adopted in 
national policies, the implementation of these villages 
faces significant challenges, including the lack of robust 
environmental health measurement frameworks for policy 
implementation assessment, particularly in monitoring 
water quality, air pollution, and sanitation conditions in 
disaster-prone areas (6). Moreover, the optimization of 
local capacity for environmental health management 
during disasters remains insufficiently understood, 
especially when existing environmental monitoring 
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systems and public health infrastructure are utilized 
(7-8). Thus, environmental health indicator systems 
based on the Driver-Pressure-State-Impact-Resilience 
(DPSER) model were developed, which identify specific 
indicators for assessing environmental drivers (i.e., 
water contamination and air quality deterioration), 
pressures (i.e., waste management and vector breeding), 
states (i.e., disease outbreak potential), impacts (i.e., 
waterborne diseases and respiratory problems), and 
resilience responses (i.e., water treatment systems and 
environmental sanitation), facilitating a comprehensive 
evaluation of disaster-related environmental health 
risks.

Nevertheless, the current literature reveals 
several significant gaps in research on the environmental 
health aspects of disaster resilience. Empirical 
studies on Indonesia’s disaster-resilient village model 
implementation lack a comprehensive analysis of 
environmental health impacts, particularly concerning 
water quality management, air pollution monitoring, 
and sanitation systems at the village level (9). While 
institutional models address general disaster response, 
there is a dearth of research specifically analyzing the 
local capacity for environmental health surveillance and 
management during disasters (10). Given this gap, the 
traditional knowledge possessed by local communities 
can offer valuable insights into environmental health 
management, including Indigenous practices for water 
purification, natural waste treatment, and environmental 
sanitation, which have proven effective across 
generations (11-12).

Hence, this study aimed to analyze the 
integration of environmental health into disaster-prone 
village programs in Surakarta, Indonesia, by examining 
the implementation strategies, identifying challenges, 
and developing solutions for effective environmental 
health management in disaster-prone urban villages. 
By critically analyzing strategies for realizing disaster-
prone villages, this study identified and evaluated key 
strategies that contribute to increasing community 
resilience while considering local sociocultural and 
environmental contexts. Furthermore, the study 
examined both supporting and constraining factors in 
program implementation, including institutional factors 
and community participation, to formulate evidence-
based recommendations for improving the effectiveness 
of disaster-resilient village programs (13–15).

For a village, environmental health integration 
is fundamental to realizing the disaster-resilient status, 
which requires systematic approaches to protect and 
manage public health during disasters. This integration 
encompasses comprehensive environmental health 

monitoring   systems, water  quality  management 
protocols, and  sanitation  infrastructure  that enable 
villages to anticipate, prevent, and  address disaster-
related health risks. Local environmental health 
management entails water source protection, air quality 
monitoring, and waste management systems that directly 
impact disaster resilience (16). Notably, specialized 
training and preparedness measures can help 
enhance public health infrastructure and environmental 
monitoring capabilities (17-18). Indonesia formalized the 
environmental health-centered approach through BNPB 
Regulation No. 1/2012, which mandates the integration 
of environmental health management systems and 
local ecological knowledge in disaster-resilient village 
development (19-20).

Local capacity in disaster management is 
crucial for building community resilience, especially 
when integrated with environmental health perspectives. 
The concept of community resilience encompasses 
the knowledge, skills, social systems, and resources 
that communities employ to anticipate, respond to, and 
recover from disasters. This resilience is built upon social 
capital, local knowledge, and effective governance, which 
are essential components of tailored disaster response 
strategies (21). In the context of environmental health, 
local capacity comprises a community’s understanding 
of post-disaster health risks, traditional practices for 
maintaining environmental cleanliness, and adaptability 
to changing ecological conditions. In particular, the 
traditional knowledge accumulated across generations 
can significantly increase disaster risk reduction 
efforts, as demonstrated by Tibetan communities 
effectively utilizing their unique insights to reduce risks 
(22-23). Further, integrating local disaster knowledge 
with scientific approaches has proven beneficial, as 
demonstrated in Thailand, where gamification techniques 
successfully extracted context-specific knowledge for 
flood management (24).

Local and Indigenous knowledge encompasses 
diverse strategies for disaster preparedness and 
recovery, underlining its relevance in contemporary 
disaster risk reduction frameworks (25). For instance, in 
areas such as Timor Leste, where government capacity 
is limited, local knowledge remains essential for effective 
environmental governance and disaster preparedness 
(26). Thus, recognizing and strengthening local capacity 
not only improves disaster response effectiveness but 
also promotes a more sustainable and context-specific 
approach to environmental health protection (27).

How resilient villages are to disasters critically 
depends on integrated environmental health systems, 
as ecological   degradation owing to  disasters  directly  



Jurnal Kesehatan Lingkungan/10.20473/jkl.v17i1.2025.60-68 Vol. 17 No.1 January 2025 (60-68)

62

threatens public health. The 2022 floods in Pakistan 
exemplify this relationship, where environmental 
deterioration led to severe public health crises, 
including a fivefold increase in the number of malaria 
cases and cholera outbreaks due to contaminated 
water sources, which affected millions of people and 
strained healthcare systems in the country (28). This 
underscores the necessity for climate-resilient health 
systems capable of withstanding and adapting to 
environmental shocks. Innovative ecosystems involving 
diverse stakeholders can enhance community resilience 
by addressing the varied needs of governments, 
community members, and residents, thus promoting 
more robust responses to public health events (29) 
Furthermore, the interconnection between climate 
change and biodiversity loss highlights the necessity for 
integrated environmental health approaches, as these 
crises exacerbate health threats such as air pollution, 
infectious diseases, and food insecurity (30). The 
American College of Physicians stressed the importance 
of addressing these environmental health threats through 
policy advocacy and sustainable practices, which can 
mitigate the hazards of pollution and climate change (1). 
Additionally, collaborative research initiatives such as 
CHESS in England and Australia aim to build climate-
resilient health systems by focusing on adaptation and 
mitigation strategies, ensuring that healthcare services 
remain operational during disasters (31). Overall, a 
comprehensive disaster-resilient approach that integrates 
environmental health systems is essential for enhancing 
disaster resilience in villages, protecting public health, 
and ensuring sustainable development (32).

METHODS
Design

This study employed a qualitative case study 
approach, integrating ecological health indicators into 
the criteria for selecting subdistricts in Surakarta. The 
selection criteria encompassed disaster vulnerability, 
socioeconomic characteristics, and ecological health 
indicators, recognizing that extreme hydrometeorological 
events often contaminate water sources with hazardous 
agents and microorganisms and thus necessitate 
prompt water quality assessments (33). This approach 
aligns with recommendations that emphasize ecological 
health determinants in disaster risk management (34), 
facilitating a comprehensive analysis of the interplay 
between environmental health factors and community 
resilience capacity.

Research Location
This study was conducted in Surakarta, 

Central Java, Indonesia, which encompasses 54 urban 
villages, 26 of which have yet to achieve the disaster-
resilient village (destana) status. Four villages—namely, 
Serengan, Punggawan, Kampung Baru, and Kepatihan 
Kulon—were purposively selected based on their disaster 
vulnerability levels, socioeconomic characteristics, and 
local institutional status, representing diverse disaster 
vulnerabilities common in Surakarta, including floods, 
landslides, and dense settlement fires.

Data Collection
The data were collected using three primary 

methods: in-depth interviews, participatory observation, 
and document analysis. First, semi-structured interviews 
were conducted with environmental health officers, 
public health officials, community leaders, and residents, 
with a focus on environmental health monitoring 
practices, water quality management systems, and 
sanitation infrastructure conditions. Key environmental 
health aspects were assessed through systematic 
measurements such as water quality testing in flood-
prone areas (pH, turbidity, and E. coli levels), air quality 
monitoring in dense settlements (PM2.5 and CO levels), 
and evaluation of sanitation infrastructure functionality. 
Further, environmental quality measurements were 
conducted by the Laboratory Unit of Universitas Sebelas 
Maret (UNS) via standardized testing protocols. Second, 
participatory observation documented environmental 
health practices, including water source protection 
methods, waste management procedures, and vector 
control activities. Researchers have also conducted 
environmental health risk assessments via standardized 
WHO protocols, measuring indicators such as water 
contamination levels, air pollution indices, and sanitation 
coverage rates in pre- and post-disaster contexts. Finally, 
document analysis reviewed local government policies, 
contingency plans, and program reports to understand 
regulatory frameworks and implementation processes.

Data Analysis
The qualitative analysis, particularly within the 

qualitative comparative analysis framework, comprised 
five critical stages (32). The analytical construction 
phase entailed case conceptualization, conditions, and 
outcomes, defining relationships between cases and 
relevant circumstances. The calibration construction 
phase involved calibration to establish qualitative 



Jurnal Kesehatan Lingkungan/10.20473/jkl.v17i1.2025.60-68 Vol. 17 No.1 January 2025 (60-68)

63

values that determined the set membership. The 
social construction phase emphasized building social 
relationships through interviews for data generation. The 
data collection phase involved gathering qualitative data 
through interviews, focus groups, and document analysis 
to ensure accurate membership value representation. 
Finally, dialogic meetings enhanced understanding and 
promoted qualitative data analysis.

Afterward, two triangulation strategies were 
implemented to ensure research credibility and 
dependability. Source triangulation was used to examine 
data from multiple informants, such as government 
officials (comprising two environmental health officers 
and two disaster management officers from the 
Surakarta City Health Office, three public health center 
coordinators, and two officials from the Regional Disaster 
Management Agency), community leaders (comprising 
four village heads, eight RT/RW heads, four PKK 
coordinators, and four SIBAT team leaders), citizens 
(comprising 15 residents from each village who were 
affected by disasters, including five elderly, five middle-
aged adults, and five young adults, totaling 60 residents 
across all studied villages). Together, these informants 
represented different socioeconomic backgrounds, 
ages, and lengths of residency in disaster-prone areas 
(35). Method triangulation integrated interview results, 
observations, and document analysis, while member-
checking validated researcher interpretations through 
key informant feedback on preliminary findings. This 
rigorous systematic approach aimed to generate a rich, 
contextual understanding of disaster-resilient village 
implementation dynamics and local capacity development 
strategies in Surakarta.

RESULTS
Environmental Health Integration Strategies

An investigation of four villages—namely, 
Serengan, Punggawan, Kampung Baru, and Kepatihan 
Kulon—revealed specific strategies for integrating 
environmental health into disaster resilience programs. 
Water quality monitoring in flood-prone areas emerged 
as a primary concern, with an environmental health 
officer noting, “After each flood, we immediately conduct 
water testing because contamination leads to disease 
outbreaks. Last year’s flood in Serengan showed 
dangerous E. coli levels that required immediate 
intervention” (EH1, Serengan). Moreover, air quality 
monitoring in dense settlements, particularly during fire 
incidents, has become systematic. “We installed air 
quality sensors in strategic locations, especially in areas 
with high fire risk. This early warning system has helped 

us prevent respiratory health issues,” explained a public 
health official (PH2, Punggawan).

Infrastructure Development and Environmental 
Health

Infrastructure development addresses 
environmental health challenges. As a community 
leader from Kampung Baru observed, “The installation 
of improved drainage systems and water treatment 
facilities has reduced waterborne diseases by 60% 
during flood seasons” (CL3; see Table 1). The laboratory 
analysis from UNS confirmed these improvements, 
demonstrating significant water quality enhancement in 
all four villages. A resident from Kepatihan Kulon stated, 
“Since the implementation of the new sanitation system, 
we have seen fewer cases of diarrheal diseases, even 

during floods” (R4, Kepatihan Kulon) (see Table 2).

Table 1. Infrastructure Maintenance Status

Urban Village Regular 
(%)

Occasional 
(%)

Irregular 
(%)

Serengan 75 15 10

Punggawan 65 20 15

Kampung Baru 70 18 12

Kepatihan Kulon 60 25 15

Table 2. Environmental Health Infrastructure in Four 
Urban Villages

Type of 
Infrastructure Serengan Punggawan Kampung 

Baru
Kepatihan 

Kulon
Water Quality 
Monitoring Stations 4 3 3 2

Air Quality Sensors 3 2 2 2

Infiltration Wells 8 6 5 7

Drainage Systems (km) 3.5 2.8 2.6 2.4
Public Sanitation 
Facilities 6 4 5 3

Challenges in Environmental Health Management
The implementation of disaster-resilient village 

programs faces several environmental health challenges. 
As a health worker noted, “Many residents still do not 
understand the connection between environmental 
conditions and disaster-related health risks. When we 
try to conduct regular water quality checks, participation 
is low” (HW5, Serengan). Furthermore, infrastructure 
maintenance also presents significant challenges, 
especially concerning sanitation systems. A village 
official reported, “We have good facilities, but maintaining 
them requires consistent community effort and technical 
knowledge” (VO6, Punggawan).

Community Engagement in Environmental Health
Community participation in environmental health 
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initiatives varies across villages. The family empowerment 
and welfare (PKK) coordinator at Kampung Baru revealed, 
“Through our regular health education programs, we 
have seen increased awareness about maintaining clean 
water sources and proper waste management” (PKK7). 
Additionally, community-based disaster preparedness 
(SIBAT) teams have integrated environmental health 
monitoring into their routine activities, with one stating, 
“We now regularly check water sources and report 
any contamination immediately through our WhatsApp 
group” (SIBAT8, Kepatihan Kulon).

Solutions and Recommendations
Several integrated solutions have emerged 

based on stakeholder input and environmental health 
data. As a public health expert suggested, “We 
need to strengthen the connection between disaster 
preparedness and environmental health through regular 
monitoring and community education” (PH9). Besides, 
the implementation of digital monitoring systems has 
shown promise. An environmental officer noted, “The 
new digital reporting system helps us track environmental 
health indicators more efficiently and respond faster to 
potential risks” (EH10).

DISCUSSION
Integration of Environmental Health in Disaster 
Resilience Programs

The research findings demonstrate that 
integrating environmental health into disaster-resilient 
village development significantly affects program 
effectiveness. The results of the water quality monitoring 
system implemented in flood-prone areas of Serengan 
and Punggawan align with those of studies showing that 
systematic environmental health surveillance reduces 
post-disaster disease outbreaks (36). This is evident in 
the 60% reduction in waterborne diseases reported in 
Kampung Baru, supporting research on the correlation 
between environmental health management and 
community resilience (37-38).

Infrastructure Development and Environmental 
Health Outcomes

The implementation of improved drainage 
systems and water treatment facilities across the studied 
villages emphasizes the link between infrastructure 
and public health outcomes. These findings align with 
post-Katrina studies that demonstrate how robust 
environmental health infrastructure significantly reduces 
secondary disaster impacts (39-40). The UNS laboratory 
analysis results confirm that villages with enhanced 

water management systems show better resilience to 
environmental health risks, which supports the research 
on the importance of scientific monitoring in disaster 
management (41-42).

Integration of Environmental Health Monitoring and 
Technology

The adoption of digital monitoring systems and 
air quality sensors in the studied villages represents 
a significant advancement in environmental health 
surveillance. This finding aligns with the existing research 
on GIS and remote sensing applications in environmental 
monitoring (43). Further, the successful implementation 
of WhatsApp-based reporting systems in Kepatihan 
Kulon demonstrates how digital technology can enhance 
environmental health monitoring, thereby supporting 
studies on real-time data collection effectiveness (44-
45).

Challenges and Community Participation in 
Environmental Health Management

The identified challenges in maintaining 
community participation in environmental health 
initiatives reflect broader issues in disaster resilience 
programs. For instance, the experience of health workers 
in Serengan concerning low participation in water quality 
monitoring programs aligns with the existing research on 
community engagement challenges (46-47). However, 
the success of the PKK and SIBAT programs in increasing 
environmental awareness supports the studies that have 
demonstrated the effectiveness of community-based 
approaches (48–51).

Communication Systems and Social Capital in 
Environmental Health 

The integration of crisis communication 
systems through community groups has increased the 
effectiveness of environmental health management, with 
the active participation of SIBAT teams in environmental 
monitoring supporting the research on the importance of 
social networks in disaster resilience (52–54). Moreover, 
the multichannel communication approach, which 
combines traditional methods with digital platforms, 
aligns with the approach utilized by existing studies 
on inclusive information dissemination in public health 
emergencies (55-56). The utilization of structured 
communication technologies reinforces previous findings 
on the role of digital technology in facilitating social 
connectivity during crises (57-58), whereas multichannel 
crisis communication ensures inclusive information 
dissemination (59–62).
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Impact on Theory and Practice
This study significantly contributes to disaster 

risk management theory and practice, particularly 
in integrating environmental health into disaster-
resilient village concepts. Theoretically, it expands the 
understanding of community resilience by highlighting 
the central role environmental health plays in it, which 
is consistent with frameworks emphasizing the complex 
interactions between environmental factors and human 
health (63). Practically, this research offers valuable 
implications for policy development, emphasizing 
cross-sectoral solutions that target environmental 
considerations and ecosystem-based disaster risk 
reduction (36,64).

Research Limitations and Future Directions
The study acknowledges several limitations, 

including geographical constraints that limit its 
generalizability, potential qualitative method bias, 
and its cross-sectional nature that restricts long-term 
dynamic capture. Therefore, future research directions 
should encompass longitudinal studies assessing 
program sustainability, comparative regional research, 
digital technology integration analysis, interdisciplinary 
approaches, and the development of robust resilience 
metrics. These expansions can provide deeper insights 
into the long-term effectiveness and sustainability of 
disaster-resilient village programs.

Social and Ethical Implications
These findings raise important societal and 

ethical considerations regarding digital technology in 
community-based disaster management, encompassing 
social inclusion and accessibility, data privacy and 
security concerns, community power dynamics, 
traditional knowledge integration, and the critical balance 
between technological solutions and social resilience. 
Thus, these ethical implications underscore the need 
for careful consideration of social justice and equity in 
implementing disaster resilience programs.
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CONCLUSION

This study provides critical insights into the 
integration of environmental health systems with disaster-
resilience programs in villages in Surakarta, Indonesia, 
revealing four key findings focused on environmental 
health management. First, effective disaster resilience 
can be achieved through systematic environmental 
health monitoring, as demonstrated by the significant 
reduction in waterborne diseases (60%) following 
the implementation of water quality management 
systems. Second, the integration of laboratory-verified 
environmental monitoring conducted by UNS provides 
crucial data for the early detection and mitigation of health 
risks in disaster-prone areas. Third, community-based 
environmental health programs, particularly through 
SIBAT teams’ regular monitoring activities, increase the 
local capacity for environmental health surveillance. 
Fourth, combining traditional knowledge and modern 
environmental health practices, which are supported by 
digital monitoring systems, improves response times to 
environmental health threats.

Thus, this study demonstrates how 
environmental health integration strengthens disaster 
resilience through specific mechanisms, including 
regular water quality testing in flood-prone areas, air 
quality monitoring in dense settlements, and improved 
sanitation infrastructure. These findings offer practical 
guidelines for developing comprehensive environmental 
health management systems within disaster-resilient 
village programs. Future studies should focus on 
longitudinal studies of environmental health indicators 
in disaster-affected areas, comparative analyses of 
different environmental health management approaches, 
and the development of integrated environmental health 
monitoring systems that combine community knowledge 
with scientific measurements.

REFERENCES
1.  Senay E, Hantel A. Environmental Health: 

Translating Policy Into Action. Annals of Internal 
Medicine. 2022;175(11):1612–1613. https://doi.
org/10.7326/M22-2808

2.  Abbasi K, Ali P, Barbour V, Benfield T, 
Bibbins‐Domingo K, Hancocks S, et al. Time to Treat 
The Climate and Nature Crisis As One Indivisible 
Global Health Emergency. Journal of Small Animal 
Practice. 2024;65(2):87–89. https://doi.org/10.1111/
jsap.13687

3.  Zeng H, Gan H, Liu Y, Sun B. The Global Disease 
Burden Attributable To Unsafe Water, Sanitation, and 



Jurnal Kesehatan Lingkungan/10.20473/jkl.v17i1.2025.60-68 Vol. 17 No.1 January 2025 (60-68)

66

Handwashing With Unqualified Facilities From 1990 
to 2019. Journal of Global Health. 2024;14(1):1-9. 
https://doi.org/10.7189/jogh.14.04162

4.  Charnley GEC, Kelman I, Gaythorpe KAM, Murray 
KA. Traits and Risk Factors For Postdisaster 
Infectious Disease Outbreaks: A Systematic 
Review. Scientific Reports. 2021;11(1):1-14. https://
doi.org/10.7189/jogh.14.04162

5.  Paton D, Johnston D. Disaster Resilience: An 
Integrated Approach. 3rd ed. Springfield: Charles C 
Thomas Publisher; 2023.

6.  McLoughlin GM, Kumanyika S, Su Y, Brownson 
RC, Fisher JO, Emmons KM. Mending The 
Gap: Measurement Needs to Address Policy 
Implementation Through A Health Equity Lens. 
Translational Behavioral Medicine. 2024;14(4):207–
214. https://doi.org/10.1093/tbm/ibae004

7.  Béné C, Mehta L, McGranahan G, Cannon 
T, Gupte J, Tanner T. Resilience As A Policy 
Narrative: Potentials And Limits In The Context 
Of Urban Planning. Climate and Development. 
2018;10(2):116–133. https://doi.org/10.1080/17565
529.2017.1301868

8.  Cartwright N. Scientific Models Versus Social Reality. 
Building Research & Information. 2016;44(3): 334–
337. https://doi.org/10.1080/09613218.2015.10838
11

9.  Lassa JA, Boli Y, Nakmofa Y, Fanggidae S, Ofong 
A, Leonis H. Twenty Years of Community-Based 
Disaster Risk Reduction Experience from a Dryland 
Village in Indonesia. Jàmbá: Journal of Disaster Risk 
Studies. 2018;10(1):1-10. https://doi.org/10.4102/
jamba.v10i1.502

10.  Krogh AH, Røiseland A. Urban Governance of 
Disaster Response Capacity: Institutional Models 
of Local Scalability. J Homel Secur Emerg Mgmt. 
2024;21(1):27–47. https://doi.org/10.1515/jhsem-
2022-0005

11.  Nopriyasman N, Asnan G, Fauzi A, Hastuti IP, 
Ritonga AH, Kurniawan V, et al. Reading Indigenous 
Signs: The Wisdom Of Nagari Communities Toward 
Natural Disaster in Pasaman Barat. International 
Journal of Disaster Risk Reduction. 2024;107(1):1-
11. https://doi.org/10.1016/j.ijdrr.2024.104497

12.  Sutley EJ. An Approach for Guiding the Development 
and Assessing the Interdisciplinarity of New 
Methodologies for Community Disaster Resilience. 
Risk Analysis. 2021;41(7):1066–1071. https://doi.
org/10.1111/risa.13253

13.  Yin RK. Case Study Research and Applications: 
Design and Methods. 6th ed. London: Sage 
Publications; 2018.

14.  De Sisto M, Shearing C, Heffernan T, Sanderson 
D. Reshaping Disaster Management: An Integrated 
Community‐Led Approach. Australian Journal of 
Public Administration. 2024;1(1):1–28. https://doi.
org/10.1111/1467-8500.12668

15.  Djalante R, Shaw R, DeWit A. Building Resilience 
Against Biological Hazards and Pandemics: COVID-
19 and Its Implications for The Sendai Framework. 
Progress in Disaster Science. 2020;6(1):1-7. https://
doi.org/10.1016/j.pdisas.2020.100080

16.  Orlando LF, DePinto AJ, Wallace KJ. Ecohealth 
Villages: A Framework for an Ecosystem Approach 
to Health In Human Settlements. Sustainability. 
2022;14(12):1-11. https://doi.org/10.3390/
su14127053

17.  Lu Y, Wang Y, Zhan C. Building Rural Community 
Disaster Resilience in Developing Countries: Insights 
from a Chinese NGO’s Safe Rural Community 
Programme. Disasters. 2023;47(4):1090–1117. 
https://doi.org/10.1111/disa.12586

18.  Few R, Ramírez V, Armijos MT, Hernández LAZ, 
Marsh H. Moving with Risk: Forced Displacement 
and Vulnerability To Hazards in Colombia. World 
Development. 2021;144(1):1-12. https://doi.
org/10.1016/j.worlddev.2021.105482

19.  National Agency for Disaster Countermasure. 
Data and Information of Indonesian’s Disaster 
(DIBI). Jakarta: National Agency for Disaster 
Countermasure; 2023. https://bnpb.go.id

20.  Djalante R, Garschagen M. A Review of Disaster 
Trend and Disaster Risk Governance in Indonesia: 
1900–2015. Disaster Risk Reduction. 2017:21–56. 
https://doi.org/10.1007/978-3-319-54466-3_2

21.  Ma C, Qirui C, Lv Y. “One Community At A Time”: 
Promoting Community Resilience in the Face of 
Natural Hazards and Public Health Challenges. 
BMC Public Health. 2023;23(1):1-15. https://doi.
org/10.1186/s12889-023-17458-x

22.  Hao Z, Lun Y. Using Traditional Knowledge To 
Reduce Disaster Risk: A Case of Tibetans in Deqen 
County, Yunnan Province. International Journal of 
Disaster Risk Reduction. 2024;108(1):1-21. https://
doi.org/10.1016/j.ijdrr.2024.104492

23.  Toyoda Y, Tanwattana P. Extracting Local Disaster 
Knowledge Through Gamification in a Flood 
Management Model Community in Thailand. 
Progress in Disaster Science. 2023;20(1):1-20. 
https://doi.org/10.1016/j.pdisas.2023.100294

24.  McEwen L, Holmes A, Quinn N, Cobbing P. 
‘Learning for Resilience’: Developing Community 
Capital Through Flood Action Groups In Urban 
Flood Risk Settings With Lower Social Capital. 
International Journal of Disaster Risk Reduction. 
2018;27(1):329–342. https://doi.org/10.1016/j.
ijdrr.2017.10.018

25.  Hadlos A, Opdyke A, Hadigheh SA. Where Does 
Local and Indigenous Knowledge in Disaster 
Risk Reduction Go From Here? A Systematic 
Literature Review. International Journal of Disaster 
Risk Reduction. 2022;79(1):1-19. https://doi.
org/10.1016/j.ijdrr.2022.103160

26.  McWilliam A, Wasson RJ, Rouwenhorst J, Amaral 
AL. Disaster Risk Reduction, Modern Science and 
Local Knowledge: Perspectives from Timor-Leste. 
International Journal of Disaster Risk Reduction. 
2020;50(1):1-10. https://doi.org/10.1016/j.
ijdrr.2020.101641

27.  Su H, Zhao X, Wang L, Li Y. How Rural Community 
Resilience Evolves After A Disaster? A Case Study 
of The Eastern Qinghai-Tibetan Plateau, China. 
Applied Geography. 2024;165(1):1-13 https://doi.
org/10.1016/j.apgeog.2024.103238



Jurnal Kesehatan Lingkungan/10.20473/jkl.v17i1.2025.60-68 Vol. 17 No.1 January 2025 (60-68)

67

28.  Akthar TM, Reid MJA. The Urgency of Climate-
Resilient Health Systems in Pakistan: Lessons from 
The 2022 Floods. International Journal of Public 
Health. 2024;69(1):1–2. https://doi.org/10.3389/
ijph.2024.1607981

29.  La JJ, Li M, Liu X. The Application of Innovative 
Ecosystems to Build Resilient Communities in 
Response to Major Public Health Events. Frontiers 
in Public Health. 2024;12(1):1–15. https://doi.
org/10.3389/fpubh.2024.1348718

30.  Abbasi K, Ali P, Barbour V, Benfield T, 
Bibbins‐Domingo K, Hancocks S, et al. Time 
to Treat the Climate and Nature Crisis As One 
Indivisible Global Health Emergency. Medical 
Journal of Australia. 2023;219(11):530–532. https://
doi.org/10.5694/mja2.52148

31.  Bakolis I, Barratt A, Canning T, Haddock R, Harding 
S, Hunter A, et al. Climate Emergencies and Health 
System Resilience Collaborative Research Action 
(CHESS): Challenges and Best Practice from the 
UK and Australia. ISEE Conference Abstracts. 
2022;2022(1). https://doi.org/10.1289/isee.2022.P-
0589

32.  Pagliarin S, La Mendola S, Vis B. The “Qualitative” 
In Qualitative Comparative Analysis (QCA): 
Research Moves, Case-Intimacy and Face-To-Face 
Interviews. Quality & Quantity. 2023;57(1):489–
507. https://doi.org/10.1007/s11135-022-01358-0

33.  Erickson TB, Brooks J, Nilles EJ, Pham PN, Vinck P. 
Environmental Health Effects Attributed to Toxic and 
Infectious Agents Following Hurricanes, Cyclones, 
Flash Floods and Major Hydrometeorological 
Events. Journal of Toxicology and Environmental 
Health, Part B. 2019;22(5–6):157–171. https://doi.
org/10.1080/10937404.2019.1654422

34.  World Health Organization. Operational Framework 
for Building Climate Resilient Health Systems. 
Geneva: World Health Organization; 2015. https://
iris.who.int/handle/10665/189951

35.  Sánchez Gonzales HM, Sánchez González M, 
Martos Moreno J. The Methodology Used by Fact-
Checkers. An In-Depth Analysis of Commonly Used 
Strategies. Journalism Practice. 2024;1–24. https://
doi.org/10.1080/17512786.2024.2340522

36.  Tashiro A. Assessing Green Management in Health 
Belief Model: An Analysis of A Postdisaster Rural 
Context. Journal of Environmental Management. 
2022;302(A):1-9. https://doi.org/10.1016/j.
jenvman.2021.114025

37.  Wilson MJ, Aw TG, Sherchan S, Wickliffe J, 
Murphy SA. The Environmental Health and 
Emergency Preparedness Impacts of Hurricane 
Katrina. American Journal of Public Health. 
2020;110(10):1476–1477. https://doi.org/10.2105/
AJPH.2020.305819

38.  Adie BA. Place Attachment and Postdisaster 
Decision-Making in a Second Home Context: A 
Conceptual Framework. Current Issues in Tourism. 
2020;23(10):1205–1215. https://doi.org/10.1080/1
3683500.2019.1600475

39.  Wang S, Richardson MB, Evans MB, Johnson 
E, Threadgill-Matthews S, Tyson S, et al. A 

Community-Engaged Approach to Understanding 
Environmental Health Concerns and Solutions in 
Urban and Rural Communities. BMC Public Health. 
2021;21(1):1-15. https://doi.org/10.1186/s12889-
021-11799-1

40.  Sprague Martinez L, Ginzburg SL, Ron S, Brinkerhoff 
CA, Haque S, England SA, et al. Communities 
Catalyzing Change with Data to Mitigate an Invisible 
Menace, Traffic-Related Air Pollution. BMC Public 
Health. 2024;24(1):1-16. https://doi.org/10.1186/
s12889-024-17864-9

41.  Alamo-Hernández U, Espinosa-García AC, Rangel-
Flores H, Farías P, Hernández-Bonilla D, Cortez-
Lugo M, et al. Environmental Health Promotion 
of a Contaminated Site in Mexico. EcoHealth. 
2019;16(2):317–329. https://doi.org/10.1007/
s10393-019-01407-5

42.  Khair NKM, Lee KE, Mokhtar M. Community-
Based Monitoring for Environmental Sustainability: 
A Review of Characteristics and The Synthesis of 
Criteria. Journal of Environmental Management. 
2021;289(1):1-13. https://doi.org/10.1016/j.
jenvman.2021.112491

43.  Rawat A, Witt E, Roumyeh M, Lill I. Advanced Digital 
Technologies in the Postdisaster Reconstruction 
Process: A Review Leveraging Small Language 
Models. Buildings. 2024;14(11):1-35. https://doi.
org/10.3390/buildings14113367

44.  Girotto CD, Piadeh F, Bkhtiari V, Behzadian K, 
Chen AS, Campos LC, et al. A Critical Review of 
Digital Technology Innovations for Early Warning of 
Water-Related Disease Outbreaks Associated with 
Climatic Hazards. International Journal of Disaster 
Risk Reduction. 2024;100(1):1-16. https://doi.
org/10.1016/j.ijdrr.2023.104151

45.  Sullivan D, Schmitt HJ, Calloway EE, Clausen W, 
Tucker P, Rayman J, et al. Chronic Environmental 
Contamination: A Narrative Review of Psychosocial 
Health Consequences, Risk Factors, and 
Pathways to Community Resilience. Social 
Science & Medicine. 2021;276(1):1-17. https://doi.
org/10.1016/j.socscimed.2021.113877

46.  Reams MA, Irving JK. Applying Community 
Resilience Theory to Engagement with Residents 
Facing Cumulative Environmental Exposure Risks: 
Lessons From Louisiana’s Industrial Corridor. 
Reviews on Environmental Health. 2019;34(3):235–
244. https://doi.org/10.1515/reveh-2019-0022

47.  Dewa O, Makoka D, Ayo‐Yusuf OA. Measuring 
Community Flood Resilience and Associated 
Factors in Rural Malawi. Journal of Flood Risk 
Management. 2023;16(1):1-21. https://doi.
org/10.1111/jfr3.12874

48.  Afkhamiaghda M, Elwakil E. Challenges Review 
of Decision Making In Postdisaster Construction. 
International Journal of Construction Management. 
2023;23(14):2409–2418. https://doi.org/10.1080/1
5623599.2022.2061751

49.  Zhao L, He F, Zhao C. A framework of Resilience 
Development for Poor Villages After the Wenchuan 
Earthquake Based on the Principle of “Build Back 
Better”. Sustainability. 2020;12(12):1-25. https://
doi.org/10.3390/su12124979



Jurnal Kesehatan Lingkungan/10.20473/jkl.v17i1.2025.60-68 Vol. 17 No.1 January 2025 (60-68)

68

50.  Gaillard JC, Cadag JRD, Rampengan MMF. People’s 
Capacities in Facing Hazards and Disasters: An 
overview. Natural Hazards. 2019;95(3):863–876. 
https://doi.org/10.1007/s11069-018-3519-1

51.  Pelling M, Chow WTL, Chu E, Dawson R, Dodman 
D, Fraser A, et al. A Climate Resilience Research 
Renewal Agenda: Learning Lessons from The 
COVID-19 Pandemic For Urban Climate Resilience. 
Climate and Development. 2022;14(7):617–624. 
https://doi.org/10.1080/17565529.2021.1956411

52.  Dazzi S, Vacondio R, Mignosa P, Aureli F. 
Assessment of Presimulated Scenarios as a 
Nonstructural Measure for Flood Management in 
Case of Levee-Breach Inundations. International 
Journal of Disaster Risk Reduction. 2022;74(1):1-
16. https://doi.org/10.1016/j.ijdrr.2022.102926

53.  Crawford K, Finn M. The Limits of Crisis Data: 
Analytical And Ethical Challenges of Using 
Social and Mobile Data to Understand Disasters. 
GeoJournal. 2015;80(4):491–502. https://doi.
org/10.1007/s10708-014-9597-z

54.  Ghaffarian S, Taghikhah FR, Maier HR. Explainable 
Artificial Intelligence in Disaster Risk Management: 
Achievements and Prospective Futures. International 
Journal of Disaster Risk Reduction. 2023;98(1):1-
22. https://doi.org/10.1016/j.ijdrr.2023.104123

55.  Kaganzi KR, Cuni-Sanchez A, Mcharazo F, Martin 
EH, Marchant RA, Thorn JPR. Local Perceptions 
of Climate Change and Adaptation Responses 
from Two Mountain Regions in Tanzania. Land. 
2021;10(10):1-22. https://doi.org/10.3390/
land10100999

56.  Cutter SL. The Changing Nature of Hazard 
and Disaster Risk in the Anthropocene. Annals 
of the American Association of Geographers. 
2021;111(3):819–827. https://doi.org/10.1080/2469
4452.2020.1744423

57.  Subba R. Monitoring Marine Oxygen with Pores 
in Benthic Foraminifera. Nature Reviews Earth 
& Environment. 2023;4(7):248-249. https://doi.
org/10.1038/s43017-023-00412-1

58.  Folke C, Polasky S, Rockström J, Galaz V, Westley 
F, Lamont M, et al. Our Future in the Anthropocene 
Biosphere. Ambio. 2021;50(4):834–869. https://doi.
org/10.1007/s13280-021-01544-8

59.  Liu BF, Iles IA, Herovic E. Leadership Under Fire: 
How Governments Manage Crisis Communication. 
New York: New York University Press; 2022.

60.  Blaikie P, Cannon T, Davis I, Wisner B. At Risk: 
Natural Hazards, People’s Vulnerability and 
Disasters. London: Routledge; 2014. https://doi.
org/10.4324/9780203714775

61.  Banerjee I, Warnier M, Brazier FMT. Designing 
Inclusion and Continuity for Resilient Communication 
During Disasters. Sustainable and Resilient 
Infrastructure. 2022;7(6):955–970. https://doi.org/1
0.1080/23789689.2022.2124717

62.  Sun J, Stephens KK, Tasuji T, Faust K, Castellanos 
S. Community Resilience in A Cascading Disaster: 
Enacting A Hybrid Hyperlocal Community Of 
Practices (HCoPs) Through Online/Offline 
Communication. Journal of Applied Communication 
Research. 2024;52(3):318–337. https://doi.org/10.
1080/00909882.2024.2341082

63.  Arora M. Environment and Human Health as Complex 
Interacting Systems. BioEssays. 2021;43(9):1–2. 
https://doi.org/10.1002/bies.202100177

64.  Adebayo WG. Resilience in the Face of Ecological 
Challenges: Strategies for Integrating Environmental 
Considerations Into Social Policy Planning in Africa. 
Sustainable Development. 2024;2024(1)1–18. 
https://doi.org/10.1002/sd.3113


