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FRMC data implementation process. Based on Laurien et al. (2020)
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Appendix B – ZFRA intervention questionnaire
1. Name of intervention
2. Organization
3. Country
4. Communities in which this is being implemented (list all)
5. How long did it take to develop the intervention?
6. What resilience problem/gap is the intervention trying to address? How did the FRMC (e.g. analysis of 5Cs, 4Rs, DRM cycle, and resilience lenses) and discussion with the community lead you to this resilience gap?
7. What short term and long-term outcomes is the intervention expected to provide to the community? Which vulnerable groups will benefit?
8. Which source(s) of resilience are you targeting? Select those that are relevant (up to 5 sources)
9. Who participated in the design of the intervention, and why was it important that they were included? Was anyone not involved that should have been?
10. Describe (briefly) the intervention. How does it work? If relevant, what is new or innovative about this intervention?
11. Did the intervention provide the outcomes you expected? Explain with evidence.
12. Were there any unexpected co-benefits?
13. Are there any short and/or longer-term risks associated with the intervention? 
14. Summarise any feedback from the community or other stakeholders about the intervention.
15. What inputs were required to implement this intervention? (time, expertise, materials, etc.)
16. Overall, how expensive was this intervention? Choose on a scale of 1 (least expensive, local resources only) to 3 (most expensive, provincial or national support needed)
17. How will the intervention be sustained beyond the project period?
18. Has the intervention been replicated or scaled up locally, regionally or nationally or are there any plans for this? 
19. Are there any lessons you have to share for people replicating this intervention, including considerations of maintenance and sustainability?
20. Who should be the contact for anyone requiring further information about this intervention? (Name, role, email)
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Appendix C – Detailed descriptions of interventions by category

Physical capital improvements
The Physical capital improvements interventions focus on enhancing community infrastructure to support resilience and safety in vulnerable regions. Primarily targeting vulnerability reduction and increased sensitivity to environmental hazards, these infrastructure initiatives cover various needs, from flood responses to community health facilities, with project durations which range from a few months to up to three years.
· General Infrastructure: These interventions involve broad infrastructure improvements that meet essential community needs. Examples include the set up mobile health centers in Albania, improving water supply resilience in Bolivia, and the construction of footbridges in Zimbabwe. These projects are typically identified as community priorities, designed to reduce vulnerability to disruptions by creating resilient, accessible infrastructure. With durations of around 2 to 10 months, general infrastructure projects offer essential facilities that directly enhance community access to things healthcare, sanitation, and transportation.
· Flood Response Infrastructure: Flood response projects focus on constructing or upgrading structures to withstand flooding and safeguard communities during disasters. In Bolivia and Bangladesh, for example, inclusive flood shelters and raised school buildings serve as safe refuges during high-water events, which reduces vulnerability by providing stable shelter options. Other interventions include building bridges, which are vital for connecting agricultural areas to communities, thus ensuring food supply access and movement during floods. Typically mid- to long-term in duration (ranging from 3 months to 3 years), these flood response infrastructure projects are a crucial adaptive measure for communities facing seasonal flooding risks.
· Repair and Maintenance: These interventions support the repair and improvement of existing structures to better resist environmental hazards. In Bangladesh, homestead raising projects help families elevate their homes, which protects them from flood waters and improves household resilience. Repair projects like these focus on sensitive areas of vulnerability, which ensures that existing infrastructure remains functional and protective. Generally short-term, these projects target specific community needs with a focus on durability and practicality.

Community engagement and knowledge building
The Community engagement and knowledge building interventions are essential, widespread efforts aimed at empowering communities through education, skill-building, and awareness. They focus on reducing vulnerability by enhancing community knowledge and adaptive capacity, with project durations ranging from short-term (1–2 months) to longer engagements of up to a year (with 2 going up to two years). These interventions are typically divided into two main sub-types: training programs and campaigns, each targeting community needs with tailored educational approaches.
· Training Programs: Training interventions focus on equipping community members with practical skills and knowledge for resilience. In Bangladesh, for example, programs are organized to improve health services during seasonal floods, which ensures that communities can maintain essential care access despite natural disruptions. Other initiatives, such as the livelihoods protection training in Mexico and aquaculture field schools in Indonesia, provide specialized skills that support sustainable income and food security. These training programs are generally led by local organizations, which aligns with community priorities to ensure relevance and effectiveness. Often lasting between 3–12 months, these interventions contribute to economic resilience by helping individuals diversify their skills, establish food security, and understand best practices for livelihood protection.
· Campaigns: Campaign-based interventions aim to raise awareness and encourage behavioral change around critical issues like disaster preparedness and hygiene. In places like Jordan and Mozambique, these campaigns use various media, including but not limited to radio programs, printed materials, and public awareness events, to reach broad audiences with targeted messages. For example, flood resilience campaigns in El Salvador emphasize preventative measures and response techniques, educating the community on best practices to reduce flood-related risks. Typically shorter in duration, from one to three months, campaigns are crucial for building foundational knowledge across large populations, with some extending to nearly a year for sustained awareness.

Community flood resilience plan 
The Community flood resilience plan interventions are designed to help communities prepare for, respond to, and mitigate flood risks. These initiatives primarily focus on reducing vulnerability and enhancing adaptive capacity. These projects range in duration from brief one-month engagements to longer efforts spanning up to a year, which provide communities with both immediate action plans and sustainable resilience strategies.
· Assessment Interventions: Assessment-based resilience plans focus on evaluating community vulnerabilities and existing infrastructure to guide targeted improvements. For instance, assessments of communal water and sanitation systems in El Salvador help shape interventions that strengthen flood preparedness. In Nepal, local governments collaborate on flood policy and planning, aligning resources with community needs to ensure effective responses. Many of these assessments incorporate multi-hazard early warning systems, as seen in El Salvador, that encompasses risk evaluation, proactive data support and evidence-based planning. With timelines from a few months to a year, these assessments establish a foundation for informed and practical interventions that bolster community-wide flood resilience.
· Planning and Action Interventions: These initiatives combine planning and direct action and take a proactive approach by both developing community resilience plans and implementing specific resources. For example, disaster funds and food banks established in Malawi provide essential support during floods. They ensure that communities have immediate access to emergency supplies. In Kenya, WASH (water, sanitation, and hygiene) systems are improved to maintain public health and access to clean water in flood-prone areas. Additionally, small-scale resilience projects in the Philippines address locally identified vulnerabilities, with planning and actions that strengthen community preparedness. Typically shorter in duration, from one to six months, these interventions prioritize creating quick and impactful resources that communities can rely on during flood events.

Community action groups/organizing 
The Community action groups/organizing interventions focus on mobilizing community-based teams to strengthen local resilience and emergency response capabilities. These initiatives are designed primarily to reduce vulnerability, these interventions engage local groups in proactive disaster management and community advocacy. Project durations vary, from shorter engagements of one to four months to year-long or multi-year initiatives, which allow the groups to build adaptive capacity and establish lasting community resilience.
· Committee Initiatives: Committee-based interventions aim to establish structured local groups that focus on disaster planning, advocacy, and collaboration with government entities. These committees, active in countries like Nepal, Bangladesh, and Nicaragua, play a pivotal role in organizing resources, disseminating knowledge, and creating action plans for disaster response. For instance, community advocacy champions promote local awareness on disaster preparedness and advocate for policy improvements, often working alongside government bodies to reinforce regulatory and safety standards. With training sessions and coordinated action plans, these committees support sustainable community governance and long-term resilience against hazards.
· Response Groups: The response group sub-type mobilizes local volunteers as first responders in emergencies, trained to provide immediate support during disasters. In countries such as the Philippines, Mexico, and Malawi, community brigades are organized to quickly assess situations, evacuate residents, and administer basic aid. For example, organizations like the IFRC lead initiatives which develop volunteer teams at the village level to handle emergencies effectively. These groups are vital in high-risk areas, where quick response times and familiarity with local conditions can significantly reduce disaster impact. With support from regular training and resources, response groups reinforce the community’s ability to manage emergencies, thus making them an integral part of local disaster preparedness.

Ecological and nature-based solutions 
The Ecological and nature-based solutions interventions aim to integrate natural processes and resources to support community resilience against environmental hazards. These interventions primarily focus on reducing vulnerability and exposure through sustainable, nature-based methods. Project durations vary, with some lasting only a month and others extending to a year. This allows the flexibility required to meet community-specific needs.
· Installation of Nature-Based Solutions: Installation-focused NBS interventions involve establishing physical structures that leverage ecological resources for resilience. In El Salvador, for example, the "Riobardas for resilience" project uses constructed river barriers to prevent erosion and flooding. Similarly, reforestation efforts and the establishment of nurseries in Nicaragua support environmental restoration and flood mitigation by strengthening natural landscapes. These projects are often community-driven and aim to reduce vulnerability through preventive measures. With typical durations of three months to one year, these installations provide durable solutions that align with environmental priorities and community resilience goals.
· Local Knowledge-Based Solutions: These interventions emphasize the use of indigenous knowledge and community practices to create sustainable protective measures. In Nepal, for example, bio dykes are constructed using locally sourced materials and knowledge, combining engineering with ecological principles to mitigate disaster risks. Meanwhile, in Peru, the establishment of living fences leverages native plants to create natural barriers against soil erosion and wind damage. By drawing on local knowledge, these projects are both cost-effective and culturally relevant, as they allow communities to use familiar resources and techniques. Generally shorter in duration, from one to twelve months, these interventions enable communities to maintain and adapt their own resilience strategies.

Alternative, new asset diversification
These initiatives are designed with a primary intent to reduce vulnerability in communities facing environmental and economic challenges. They provide crucial resources that bolster resilience over varied timeframes—ranging from short-term (about a month) to more extended projects lasting up to three years.
· Climate agriculture interventions, for example, focus on equipping communities with sustainable farming practices adapted to climate impacts, which enhances food security and economic stability. With support from local organizations, communities are introduced to methods like crop diversification, adaptive planting strategies, and livestock health initiatives that enable them to sustain productivity in the face of climate variability.
· Loan association initiatives foster financial security through community-driven savings and loan groups, especially in regions like Zimbabwe and South Sudan. These groups allow members to pool resources and manage economic risks collectively. As such they create a local financial safety net that supports both individual and communal needs. Organized as community priorities, these associations offer consistent support and promote regular savings and access to low-interest loans, which reinforces social bonds and establishes a shared foundation for financial stability.
· The finance sub-type encompasses broader mechanisms like microfinance, access to credit, and tools for risk transfer, including community funds or insurance products tailored to local hazards. Often found in countries such as Nepal and the Philippines, these projects involve financial education and resources that empower communities to adapt economically, manage environmental risks, and invest in long-term growth. 

Early warning systems
The Early warning systems interventions are vital initiatives that aim to enhance communities’ ability to anticipate and respond to environmental threats. Primarily focused on reducing sensitivity and vulnerability, these interventions involve community engagement in the development of tools, participatory monitoring, and the establishment of systems. With durations from short-term (1–4 months) to multi-year projects (up to 3 years), EWS initiatives provide both immediate and sustainable solutions for disaster preparedness.
· Tools: EWS tools are technological solutions designed to deliver timely alerts and vital information to communities at risk. In Bangladesh, for example, localized voice messages are used to inform residents about flood risks, while Vietnam has implemented apps like the Disaster Alert App for accessible, real-time updates. Many of these tools are community-prioritized, ensuring relevance and ease of use. Project durations for these tools vary widely, with some being short-term (around four months) and others like disaster alert apps lasting several years. These tools play an essential role in making early warning information accessible and actionable, thereby reducing the impact of natural disasters.  
· Participatory Systems: Participatory EWS initiatives engage communities directly in monitoring and response activities. This fosters collaboration between local authorities and residents. In Bolivia and the Philippines, for example, programs train community members to participate in monitoring networks, which ensures that they can detect and report on potential hazards. Such initiatives often include training sessions and collaborative efforts with local governments. This establishes a community-based approach to early warning that empowers residents as active participants in their safety. Participatory EWS projects are typically mid-term, where they last anywhere from a few months to a year and aim to build adaptive capacity by equipping communities with the skills and knowledge to anticipate and respond effectively to emergencies.
· Establishment of Early Warning Systems: These interventions involve the physical and organizational setup of EWS infrastructures, such as communal alert stations or response protocols. Countries like El Salvador and Albania have implemented such systems to ensure widespread coverage in high-risk areas. These systems enable communities to promptly receive and act upon warnings, which directly improves their preparedness and resilience. With project timelines which range from one year to two years, these installations are tailored to the unique environmental risks of each area, often supported by long-term maintenance plans to ensure continued effectiveness.


Appendix D – Selected intervention solutions’ context and framework conditions

As supplementary insights to the patterns observed in Figure 4 and Figure 5, we analyzed the framework conditions identified in published ‘solutions’ knowledge products. These cases demonstrate that while interventions are locally executed, their design is a direct response to national institutional gaps and specific spatial environments.
In isolated rural contexts such as the riverine 'char' islands of Bangladesh, the lack of physical infrastructure and government presence necessitated 'soft' interventions focused on social and human capital, such as community brigades and nature-based erosion control. Conversely, in fast-urbanizing areas of Vietnam, where rapid infrastructure development has altered flood patterns, interventions required higher technical integration into national digital DRM systems to address the loss of traditional landscape knowledge. 
Furthermore, the success of market-based interventions like index-based insurance in Nepal was entirely dependent on a supportive national regulatory environment and the availability of state-managed hydrometeorological data. Finally, across all cases, a primary driver for intervention choice was the spatial limitation of the environment, for example, using bicycles to maintain healthcare continuity in the Philippines specifically because the existing road and bridge framework fails during flood events. This highlights that resilience building is not a purely local act but a strategic negotiation with the broader national and spatial conditions.

	Intervention Case (Country)
	Resilience gap conditions
	Resilience Solution
	Solution Link

	Index-Based Flood Insurance (IBFI) (Nepal)
	Rural smallholder farmers in lower Karnali River Basin were dependent on the national insurance authority.  Success required aligning local triggers with national hydrometeorological department (DHM) data.
	IBFI has enabled insured farmers to receive rapid payouts after flooding events, facilitating quicker recovery and protection. 
	Link

	NBS to reduce soil erosion (Bangladesh)
	"Chars" (riverine islands) isolated from the mainland. High isolation and lack of mainland infrastructure necessitated low-cost, locally maintainable solutions.
	Collaboration with Department of Agricultural Extension (DAE) to plant a variety of saplings, plants, and grasses to help minimize erosion, thereby reducing their risk to floods.
	Link

	Digital Evacuation Planning (Vietnam)
	Urbanization changed flood patterns, requiring high-tech GIS-based solutions in addition to local, traditional knowledge.
	Detailed evacuation maps and plans corresponding to community relevant early warning system flood alert levels was integrated into a disaster risk management
software system operated by the provincial government.
	Link

	Mobile Healthcare (Philipines)
	Remote, rural households dispersed in the Municipality of Mangatarem. Obstructed road/bridge infrastructure during floods.
	Physical infrastructure gaps were "bridged" by volunteers, who were trained on first aid capacity and bringing healthcare
services to communities by bicycles.
	Link
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