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1. Introduction
Disaster risk remains a persistent concern in the Philippines, where communities are frequently exposed to natural hazards such as typhoons, floods, landslides, and earthquakes [1]. Due to the country’s geographic location along the Pacific Ring of Fire and the typhoon belt, disasters continue to significantly affect public safety, local infrastructure, and socio-economic development [2]. Strengthening disaster preparedness and management through research is therefore essential to support evidence-based planning, enhance community resilience, and promote sustainable disaster risk reduction initiatives [3]. Climate change is detrimental to the health and even well-being of populations across every country [4]. 
In addition, the disaster resilience efforts are reinforced through the Sendai Framework for Disaster Risk Reduction 2015–2030, which encourages countries to enhance understanding of disaster risks, strengthen governance, invest in resilience, and improve disaster preparedness for effective response and recovery [5]. These priorities are further supported by the sustainable development goals of the United Nations under the Sustainable Development Goals, particularly those that promote sustainable communities, climate action, and disaster resilience [6]. Moreover, the disaster risk reduction and management is guided by Republic Act No. 10121, which institutionalizes a proactive and comprehensive framework for disaster prevention, mitigation, preparedness, response, and recovery [7]. The law emphasizes the importance of research, scientific data, and risk assessment in strengthening disaster governance and improving the capacity of institutions and local government units to respond effectively to disaster-related challenges [8].
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At the local and community level, initiatives such as the Governance for Climate and Disaster Resilience Project play a significant role in strengthening participatory disaster governance and climate adaptation strategies [9]. This project, initiated and spearheaded by Alinea Philippines Inc., aims to empower communities, local institutions, and stakeholders by promoting collaborative approaches to climate and disaster resilience, capacity building, and inclusive governance mechanisms. Despite these national and international initiatives, research gap remain, particularly in developing localized and evidence-based disaster management strategies that reflect the specific vulnerabilities and capacities of communities [10]. 
In this context, the study  spearheaded by the Alinea to Global Affairs of Canada (GAC) supports institutional research priorities on Disaster Risk Reduction and Management (DRRM) and contributes to the broader national development vision articulated in Ambisyon Natin 2040, which envisions safe, resilient, and sustainable communities [11]. By generating local knowledge and insights, the study aims to strengthen disaster preparedness, inform policy development, and support effective community-based disaster management practices. The study primarily advances SDG 13 (Climate Action), while also supporting SDG 11 (Sustainable Cities and Communities) and SDG 17 (Partnerships for the Goals) through participatory climate risk assessment and collaborative resilience planning.
Research Questions 
The study was guided by research questions that aim to capture the participants’ experiences regarding the climate risk assessment process, climate risks in Tagbibinta, and the evaluation of programs and projects for sustainability. Specifically, this study sought to answer the following questions:
1. What are the stakeholders’ their lived experiences (pamalandong) in the Climate Risk Assessment process, particularly in understanding consequence scoring and risk ranking? 
2. How do participants perceive the impacts of climate risks on Tagbibinta Falls in terms of environmental conditions, tourism, and community livelihoods? 
3. How do stakeholders evaluate the relevance, feasibility, and sustainability of the identified adaptation options and their alignment with programs, projects, and activities (PPAs) and governance roles?
Theoretical Framework
This study is anchored on Participatory Risk Assessment Theory, which emphasizes the active involvement of community stakeholders in identifying, analyzing, and prioritizing risks affecting their environment and livelihoods. Participatory approaches recognize that local communities possess valuable knowledge and experiences that contribute to more context-specific and inclusive disaster risk reduction strategies [12]. Through participatory workshops, stakeholders can collectively assess hazards, evaluate potential consequences, and identify adaptation measures that are responsive to local conditions.
The study is also informed by the Climate Resilience Framework, which focuses on strengthening the capacity of communities, institutions, and ecosystems to anticipate, respond to, and recover from climate-related hazards. Climate resilience highlights the integration of governance systems, scientific knowledge, and community participation in building adaptive capacity and long-term sustainability [13].
Furthermore, the research is supported by the principles of the Sendai Framework for Disaster Risk Reduction 2015–2030, which emphasizes understanding disaster risk, strengthening disaster governance, investing in resilience, and enhancing preparedness for effective response [5]. These principles reinforce the importance of participatory climate risk assessment and multi-level governance in strengthening disaster resilience.
Conceptual Framework
The conceptual framework of the study illustrates the relationship between the participatory climate risk assessment process, stakeholder engagement, and the identification of adaptation strategies. The process begins with participatory workshops, where stakeholders from different levels of local governance and community sectors share their experiences and perspectives on climate risks affecting Tagbibinta Falls.
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Figure 1. A Schematic Diagram Showing the Conceptual Framework of the Study
During these workshops, participants conduct consequence scoring and risk ranking, which are participatory tools used to assess the severity and likelihood of climate-related hazards and to identify priority risks. Participatory risk assessment allows stakeholders to collectively evaluate environmental, tourism, and livelihood impacts associated with climate variability and disasters [14].
Based on the results of the risk assessment, stakeholders collaboratively identify adaptation options that address the prioritized risks. These options are then evaluated in terms of relevance, feasibility, and alignment with existing programs, projects, and activities (PPAs) implemented by local institutions. The study also considers governance coordination and stakeholder engagement in strengthening climate resilience.
In can be noted that the framework highlights how participatory processes and multi-level governance contribute to the development of sustainable climate adaptation strategies and improved disaster risk management, consistent with national policies such as Republic Act No. 10121 and climate resilience initiatives [7].
Significance of the Study
This study provides valuable insights into the climate risks affecting Tagbibinta Falls and the surrounding communities through participatory climate risk assessment. The findings are expected to contribute to strengthening disaster risk reduction and climate adaptation strategies at the local level.
For Local Government Units (LGUs), the study may provide evidence-based information that can support planning, policy development, and the implementation of climate-responsive programs aligned with the mandates of Republic Act No. 10121 and Republic Act No. 9729. The results may also assist LGUs in improving the alignment of programs, projects, and activities related to climate adaptation and disaster risk reduction [7].
For community members, the research may enhance awareness of climate risks and support the identification of locally relevant adaptation measures that can help protect livelihoods, environmental resources, and tourism sites such as Tagbibinta Falls.
For environmental and tourism stakeholders, the study may provide insights into how climate risks affect natural attractions and ecosystem services, helping guide sustainable tourism and environmental management strategies.
For development organizations and partners, the research may serve as a reference for climate governance initiatives such as the Governance for Climate and Disaster Resilience Project spearheaded by Alinea Philippines Inc., which promotes participatory climate adaptation and disaster resilience at the community level.
Finally, for future researchers, the study may serve as a reference for further research on participatory climate risk assessment, community-based adaptation strategies, and governance mechanisms in disaster resilience.
2. Method
This section describes the study participants, research instruments, and the procedures used for data collection. It also discusses the measures taken to ensure the trustworthiness of the study and the ethical considerations, including informed consent, confidentiality, and research integrity.
Participants
A total of 23 participants from various levels of Local Government Units (LGUs)—barangay, municipal, and provincial—were purposively selected to participate in the study. This sampling method was appropriate for a phenomenological study, as it allows the selection of individuals who possess relevant knowledge and lived experiences related to the phenomenon being investigated [15]. The participants were chosen because of their roles and familiarity with climate and disaster-related concerns, enabling them to provide informed perspectives during the focus group discussions (FGDs). Their knowledge and involvement allowed them to meaningfully contribute to discussions on consequence scoring, risk ranking, and the identification of adaptation options, which are essential components of the climate risk assessment process. Purposive sampling is particularly useful in qualitative research because it focuses on information-rich participants who can provide deeper insights into the research topic, ensuring that the data collected reflects informed decision-making and contextual understanding [16].
Materials and Instrument
Semi-structured interview guide questions (IGQs) were used during the focus group discussion to explore participants’ experiences in the workshop on Consequence Scoring, Risk Ranking, and Adaptation Options. The discussion lasted approximately 45 minutes, allowing participants sufficient time to share their insights. Ethical considerations were observed by obtaining informed consent, ensuring that participants could withdraw at any time, and protecting their identities through anonymity. With permission from the participants, the discussion was audio-recorded to ensure accurate documentation of responses and to maintain rigor in the data collection process for the benefit of the local community.
Design and Procedure
This study employed a qualitative phenomenological research design to capture the lived experiences of participants involved in the climate risk assessment workshop. The research procedures followed the trustworthiness principles in conducting data gathering, analysis, presentation, and drawing conclusions [17]. For data analysis, the study utilized thematic analysis following the framework which involves coding the data, identifying patterns, and developing and naming themes to generate essential themes that reflect the participants’ experiences [18].
Trustworthiness of the Study
The trustworthiness of this qualitative phenomenological study was ensured by following the criteria of credibility, dependability, confirmability, and transferability [17]. Credibility was strengthened through active participation of knowledgeable stakeholders during the focus group discussions, allowing the researchers to capture authentic experiences and perspectives related to consequence scoring, risk ranking, and adaptation options. Dependability was supported by maintaining a clear and systematic research process in data gathering and analysis. Confirmability was ensured through careful documentation, audio recording, and thematic analysis procedures [18]. Transferability was addressed by providing clear descriptions of the research context and participants, enabling readers to determine the applicability of the findings to similar settings.
Ethical Considerations
Ethical considerations were strictly observed throughout the study. Participants were provided with informed consent forms explaining the purpose of the research and their voluntary participation. They were informed that they could withdraw from the discussion at any time without any consequences. The identities of the participants were kept confidential through the use of pseudonyms, and audio recordings were conducted only with their permission. These measures ensured respect for participants’ rights, privacy, and dignity while maintaining integrity in the research process.
3. Results and Discussion
This section presents the profiles of the research participants involved in the focus group discussion (FGD). It also discusses the results of the data analysis conducted using thematic analysis, highlighting the patterns and insights drawn from the participants’ responses. Furthermore, this section explains and interprets the significant themes that emerged from the data, offering a deeper understanding of the participants’ lived experiences and perspectives related to the climate risk assessment process.
Profile of the Research Participants 
The study involved twenty-three (23) research participants (table 1) who were purposively selected based on their involvement and knowledge in climate risk assessment, disaster risk reduction, governance, and community activities related to Tagbibinta Falls. The participants represented different levels of Local Government Units (LGUs), including the barangay, municipal, and provincial levels, ensuring that multiple governance perspectives were captured in the study.
At the barangay level, participants included community leaders, tourism workers, youth representatives, and members of livelihood and environmental sectors who possess firsthand experiences of the environmental and socio-economic impacts of climate risks in the area. Their participation provided valuable insights into community-level observations, lived experiences, and local adaptation practices.

Table 1
Profile of the Research Participants
	
Alias/Pseudonym
	
Age/Gender
	Levels of Local Government Units
	
Study Group

	P1 – Andres
	45 / Male
	Barangay
	Community Representative

	P2 – Liza
	38 / Female
	Barangay
	Community Representative

	P3 – Ramon
	50 / Male
	Barangay
	Tourism Stakeholder

	P4 – Carla
	34 / Female
	Barangay
	Environmental Sector

	P5 – Joel
	41 / Male
	Barangay
	Livelihood Sector

	P6 – Maria
	36 / Female
	Barangay
	Women Sector

	P7 – Ben
	48 / Male
	Municipal
	DRRM Office

	P8 – Ana
	40 / Female
	Municipal
	Tourism Office

	P9 – Carlo
	37 / Male
	Municipal
	Environment Office

	P10 – Dina
	44 / Female
	Municipal
	Planning Office

	P11 – Leo
	39 / Male
	Municipal
	Agriculture Office

	P12 – Grace
	35 / Female
	Municipal
	Social Services

	P13 – Victor
	52 / Male
	Municipal
	Infrastructure

	P14 – Teresa
	47 / Female
	Provincial
	Environment Office

	P15 – Mark
	43 / Male
	Provincial
	Disaster Risk Reduction

	P16 – Ivy
	33 / Female
	Provincial
	Tourism Sector

	P17 – Noel
	49 / Male
	Provincial
	Planning and Development

	P18 – Ruth
	42 / Female
	Provincial
	Climate Adaptation

	P19 – Pedro
	46 / Male
	Barangay
	Indigenous/Local Knowledge

	P20 – Alma
	31 / Female
	Barangay
	Youth Representative

	P21 – Daniel
	55 / Male
	Municipal
	Governance Sector

	P22 – Sofia
	29 / Female
	Barangay
	Tourism Worker

	P23 – Hector
	51 / Male
	Provincial
	Environmental Management



Participants from the municipal level consisted of representatives from key offices such as the Disaster Risk Reduction and Management Office, Tourism Office, Agriculture Office, Planning and Development Office, and other local government units responsible for implementing programs, projects, and activities related to climate adaptation and disaster management. Meanwhile, provincial-level participants included representatives from environment, planning, disaster risk reduction, tourism, and climate-related offices who contribute to policy development, program coordination, and broader governance initiatives on climate resilience. The diversity of participants enabled the study to capture multi-level governance perspectives, enrich the phenomenological understanding of the climate risk assessment process, and ensure that adaptation strategies reflect both community realities and institutional priorities.
Stakeholders’ lived experiences in the Climate Risk Assessment process
Table 2 presents the emerging themes generated from the participants’ lived experiences during the climate risk assessment workshop. The themes include Enhanced Understanding of Climate Risks, which reflects how participants gained deeper awareness of local climate hazards and their impacts; Collaborative Learning and Participation, which highlights the shared discussions and exchange of knowledge among stakeholders during the workshop; and Empowerment in Decision-Making, which emphasizes how the participatory process enabled stakeholders to actively contribute to identifying risks and adaptation options for the community. These essential themes illustrate how the workshop strengthened stakeholders’ engagement and understanding in the climate risk assessment process.
Table 2
Essential themes and core ideas on the stakeholders’ lived experiences in the climate risk assessment process, particularly in understanding consequence scoring and risk ranking
	
Emerging/Essential Themes
	
Core Ideas


	Enhanced Understanding  of Climate Risks
(Mas Lalum nga Pagsabot sa mga Risgo sa Klima)

	
· Deeper awareness of climate-related hazards affecting the area.
· Understanding the impacts of climate risks on the environment and community livelihoods
· Identification of priority risks through consequence scoring and risk ranking.


	Collaborative Learning and Participation
(Kolaboratibong Pagkat-on ug Aktibong Partisipasyon)

	
· Exchanged ideas, local knowledge, and experiences about climate risks and their impacts on the community.
· Stakeholders worked together in discussing, validating, and prioritizing climate risks through consequence scoring and risk ranking.
· The workshop encouraged active participation, to express their perspectives and contribute to the climate risk assessment process.


	Empowerment in Decision-Making
(Partisipasyon sa Paghimo og Desisyon)

	
· Confidence in expressing ideas and perspectives
· Active involvement in identifying risks and adaptation options
· Shared responsibility in community climate decision-making



Enhanced Understanding of Climate Risks
The emerging theme can be best associated to the participants’ increased awareness and deeper understanding of the climate-related hazards affecting Tagbibinta Falls and the surrounding community. Through the participatory workshop activities such as consequence scoring and risk ranking, stakeholders were able to recognize and better assess the potential impacts of climate risks on the environment, tourism, and local livelihoods. One of the participants, Alma (not her real name) mentioned that:
“Pinaagi sa workshop, mas nasabtan nako ang mga risgo sa klima nga nakaapekto sa Tagbibinta Falls.” (P20)
“Through the workshop, I better understood the climate risks affecting Tagbibinta Falls.” (P20)
Another participant Joel (pseudonym) shared on his experience in the conducted workshop as he remarked: 
“Nakatabang ang consequence scoring aron makita nako kung unsang mga hulga sa klima ang mas seryoso.” (P5)
“The consequence scoring helped me see which climate hazards are more serious.” (P5)
Literature suggest that stakeholders gained deeper awareness and understanding of the climate-related hazards affecting Tagbibinta Falls through the participatory climate risk assessment activities. Through tools such as consequence scoring and risk ranking, participants were able to better recognize the potential impacts of climate risks on the environment, tourism, and local livelihoods. This result is in parallel with a particular study which emphasizes that improving knowledge and awareness of climate risks is essential in strengthening community resilience and adaptive capacity [18]. Similarly, a study highlights that understanding climate risks and vulnerabilities enables stakeholders to make informed decisions and develop appropriate adaptation strategies for their communities [20].
Collaborative Learning and Participation
Another theme emerged that has something to do with active engagement of stakeholders in sharing ideas, experiences, and knowledge during the workshop. Through discussions and participatory activities, participants worked together to understand and identify climate risks affecting the community.

Liza not her real name shared:
“Nakatabang ang workshop kay nakashare mi og mga ideya ug nakakat-on mi gikan sa usag usa bahin sa mga risgo sa klima sa among lugar.”(P2)
“The workshop allowed us to share ideas and learn from each other about the climate risks in our area.” (P2)
The same experience was disclosed by the other participant, Ivy (alias) when she remarked:
“Pinaagi sa diskusyon, nakatrabaho mi nga magkahiusa sa pag-ila sa mga prayoridad nga risgo.” (P16)
“Through the discussion, we were able to work together in identifying the priority risks.” (P16)
This emerging theme reflects how stakeholders actively shared ideas, experiences, and local knowledge during the climate risk assessment workshop. Participatory discussions and group activities allowed stakeholders to collectively identify and validate climate risks affecting the community. Such collaborative engagement is important because stakeholder participation can improve environmental decision-making by incorporating diverse perspectives and knowledge [21]. Moreover, participatory approaches promote social learning, where individuals learn from one another through dialogue and joint problem-solving, leading to better understanding of environmental issues and shared responsibility for solutions [22].
Empowerment in Decision-Making
This theme highlights how the participatory climate risk assessment workshop enabled stakeholders to actively contribute to identifying priority risks and proposing adaptation strategies for the community. Through discussions and collaborative evaluation of consequence scoring and risk ranking, participants felt more confident in expressing their perspectives and participating in local decision-making processes. During the conduct of focus group discussion, Ana (not her real name) disclosed how the activity made her feel important since it allowed her to share her opinion. She further pointed out:
“Ang workshop naghatag kanako og kahigayunan sa pagpaambit sa akong ideya bahin sa mga risgo sa klima sa among lugar. Gibati nako nga gihatagan og bili ang akong opinyon sa diskusyon.” (P8)
“The workshop allowed me to share my ideas about the climate risks in our area. I felt that my opinions were valued during the discussion.”(P8)
Lastly, one of the participants, Ramon (a pseudonym) shared that he is thankful to be part of the workshop and be invited to participate to have a clear picture of identifying strategies to help Tagbibinta falls be preserved. He further claimed:
“Ang diskusyon nagpakita nga makahatag mi og kontribusyon sa mga solusyon para sa komunidad. Naghatag kini kanamo og kadasig sa pag-apil sa pag-ila sa mga adaptation strategies.” (P3)
“The discussion made me feel that we can contribute to solutions for our community. It empowered us to participate in identifying adaptation strategies.” (P3)
This theme reflects how stakeholders felt more confident and capable of contributing to discussions and decisions related to climate risk assessment and adaptation planning. Through participatory activities such as consequence scoring and risk ranking, participants were given the opportunity to share their insights and influence the identification of priority risks and adaptation options. Participatory approaches are widely recognized for strengthening community empowerment because they allow stakeholders to take part in planning and problem-solving processes that directly affect their communities [23]. In addition, studies on community participation emphasize that when local stakeholders are involved in decision-making processes, they gain a greater sense of ownership and responsibility toward environmental and development initiatives [24]. 
Participants’ perception on the impacts of climate risks on Tagbibinta Falls
Participants perceived that climate-related changes are increasingly affecting the condition and sustainability of Tagbibinta Falls (table 3). They observed variations in water volume, stronger rainfall events, and occasional drought periods, which influence the flow of the falls and the surrounding ecosystem. These changes were perceived to affect not only the natural landscape but also the safety and accessibility of the area for visitors and local communities. Furthermore, participants highlighted that climate risks contribute to environmental degradation such as soil erosion, sedimentation, and disturbance of vegetation around the falls. These perceived impacts emphasize the need for strengthened environmental management and community-based initiatives to protect the site and enhance local resilience to climate-related hazards.
Table 3
Essential themes and core ideas of the participants’ perception on the impacts of climate risks on Tagbibinta Falls in terms of environmental conditions, tourism, and community livelihoods
	Emerging/Essential Themes
	Core Ideas

	
Changes in Water Flow and Water Availability
(Pagbag-o sa Agos ug 
Kadagaya sa Tubig)

	
· Noticeable fluctuations in the water level of Tagbibinta Falls.
· Evident changing rainfall patterns and prolonged dry periods. 
· These variations were perceived to affect the natural beauty of the falls and may influence tourism activities and the ecological balance of the surrounding environment.

	
Environmental Degradation and Ecosystem Disturbance
(Pagkadaot sa Kalikupan ug Pagkabalda sa Ekosistema)

	
· Observed changes in climate conditions are gradually damaging the natural environment surrounding the falls. 
· Heavy rains and extreme weather disturb the balance of plants, soil, and wildlife in the area.
· Mentioned that erosion, fallen trees, and disturbed habitats are becoming more noticeable over time.
· Continued environmental damage could reduce the ecological value and beauty of the site.

	
Safety and Accessibility Concerns
(Mga Kabalaka sa Kaluwasan 
ug Kadali sa Pag-access)

	
· Noticed that the pathways going to the falls become slippery and difficult to pass during heavy rains, which makes the area unsafe for visitors.
· Changes in water flow and weather conditions make it harder for us to safely access the falls.
· Observed that strong currents and unstable surroundings can pose risks to tourists and community members visiting the area.


Changes in Water Flow and Water Availability
This theme emerged as the first theme identified in the thematic analysis framework, based on insights disclosed by participants during the Focus Group Discussion (FGD) conducted in the participatory workshops. Participants shared their observations regarding noticeable changes in the volume and consistency of water in Tagbibinta Falls. Likewise, they described how the water flow tends to decrease during prolonged dry periods and increase rapidly during heavy rainfall, indicating how climate variability is affecting the natural water system and conditions of the falls. One of the participants, Ben (not his real name) shared:
“Sa una kusog ug padayon ang agos sa tubig sa Tagbibinta Falls, pero karon usahay hinay na kaayo labi na kung taas ang init.” (P7)
“Before, the water flow in Tagbibinta Falls was strong and continuous, but now it sometimes becomes very weak, especially when the weather is very hot.” (P7)
From another participant’s perspective, Dina (not her real name) shared that the situation at Tagbibinta Falls has gradually changed, as they observed that the volume of water is not as consistent as it used to be.
“Kung kusog ang ulan, kalit mudaghan ang tubig sa Tagbibinta Falls, pero usahay kusog ra pud kaayo ang agos nga mahimong delikado.” (P10)
“When the rain is strong, the water in Tagbibinta Falls suddenly increases, but sometimes the flow becomes too strong and can be dangerous.” (P10)
The participants’ observations regarding the changing water flow and water availability in Tagbibinta Falls in Maragusan, Davao de Oro can be associated with climate variability affecting local hydrological systems. Changes in rainfall patterns and prolonged dry periods influence the amount of water that feeds waterfalls and rivers in mountainous areas such as Maragusan. According to the Intergovernmental Panel on Climate Change [25], climate change alters precipitation patterns and increases the frequency of extreme weather conditions, which can lead to irregular water flow in freshwater ecosystems. In areas like Tagbibinta Falls, these changes may result in reduced water volume during dry seasons and sudden increases in water discharge during heavy rainfall. Similarly, a study highlighted that many communities in Mindanao experience climate-related changes such as shifting rainfall patterns and periods of drought, which directly affect water resources and natural landscapes [26]. In upland areas like Maragusan, these climatic changes can influence the stability and availability of water sources that sustain waterfalls, rivers, and surrounding ecosystems. The experiences shared by participants regarding fluctuating water flow in Tagbibinta Falls therefore reflect broader environmental changes that are also being observed in other parts of Mindanao.
Environmental Degradation and Ecosystem Disturbance
This second theme identified through the thematic analysis reflects the participants’ observations regarding the emerging signs of environmental degradation and ecosystem disturbances in the area surrounding Tagbibinta Falls in Maragusan, Davao de Oro. Insights were drawn from the Focus Group Discussion (FGD) conducted during the participatory workshop, where participants discussed noticeable environmental changes within the site. These include soil erosion, reduced vegetation cover, and disturbances in the surrounding natural habitat. Such observations indicate the participants’ awareness of how climate-related events and other environmental pressures may contribute to alterations in the ecological condition and stability of the Tagbibinta Falls ecosystem. One participant, Ivy (not her real name) shared her observation regarding the environmental changes occurring around the falls.
“Usahay kung kusog ang ulan, nagauga ang yuta sa palibot sa Tagbibinta Falls ug naa pud mga kahoy nga natumba.” (P16)
“Sometimes when the rain is strong, the soil around Tagbibinta Falls erodes and some trees fall down.” (P16)
Similarly, another participant in the person of Leo not his real name described how the surrounding environment appears to be gradually changing.
 “Sa una mas daghan pa ug tanom ug kahoy sa palibot sa falls, pero karon murag nagkagamay na tungod sa kusog nga ulan ug uban pang kalihokan sa lugar.” (P11)
 “Before, there were more plants and trees surrounding the falls, but now they seem to be decreasing due to heavy rains and other activities in the area.” (P11)
The findings support previously conducted study which highlighted that tropical forest ecosystems are increasingly vulnerable to environmental stressors such as climate change, land-use changes, and extreme weather events, which can alter ecosystem structure and reduce biodiversity. These disturbances may lead to changes in vegetation cover and affect the stability of surrounding landscapes [27].
In can be noted that the participants’ observations regarding soil erosion, decreasing vegetation, sediment in water flow, and the disappearance of wildlife species around Tagbibinta Falls in Maragusan, Davao de Oro reflect environmental changes commonly reported in forest and watershed ecosystems. Environmental degradation in upland areas is often associated with intensified rainfall, land disturbances, and climate variability, which contribute to soil erosion and habitat disruption. Similarly, habitat degradation and environmental disturbances significantly influence biodiversity loss in many ecosystems. When forests and natural habitats are disrupted, wildlife species may decline or migrate due to changes in food sources, shelter, and environmental conditions. This aligns with the participants’ observations about the reduced presence of plants and animals in the area surrounding Tagbibinta Falls [28].
Furthermore, watershed ecosystems are sensitive to environmental disturbances, as soil erosion and increased sedimentation in rivers and streams can affect water quality and ecosystem health. These changes can alter the ecological balance of freshwater systems, including waterfalls and forest streams. In the context of Tagbibinta Falls, the participants’ experiences of muddy water flow, fallen trees, and reduced vegetation indicate possible ecosystem disturbances that may affect both biodiversity and the natural landscape of the area [29].
Safety and Accessibility Concerns
This theme reflects the participants’ concerns regarding the safety conditions and accessibility of Tagbibinta Falls in Maragusan, Davao de Oro. Insights revealed that participants observed challenges related to reaching the falls and ensuring visitor safety. These concerns include slippery pathways during heavy rains, sudden increases in water flow, and difficult terrain leading to the site. Such conditions highlight how environmental and climate-related changes may influence both the physical accessibility of the area, the safety of visitors, and local community members.One participant expressed (Carla-not her real name) expressed her concern about the safety of visitors during heavy rainfall.
“Kung kusog ang ulan, delikado kaayo ang dalan padulong sa falls kay madulas ug usahay naay mga bato nga mahulog.” (P4)
 “When the rain is strong, the path going to the falls becomes very dangerous because it gets slippery and sometimes rocks fall.”
Lastly, Grace (a pseudonym) highlighted the need for safety measures for tourists.
“Kinahanglan siguro butangan og railings o signage ang dalan para malikayan ang aksidente sa mga bisita.” (P12)
“Maybe railings or signages should be installed along the path to prevent accidents among visitors.” (P12)
The finding is in consonance with the previous study which states that the safety and accessibility are common in nature-based tourism areas that are exposed to climate-related hazards.  Climate change increases the risks of extreme weather events, landslides, and unstable terrain in natural tourist destinations, which can threaten visitor safety and infrastructure accessibility [4]. Similarly, ensuring safe and accessible tourism sites requires improved risk management, infrastructure maintenance, and adaptive planning, particularly in environmentally sensitive areas [18]. Lastly, sustainable tourism management should prioritize visitor safety through hazard assessments, proper trail design, and clear safety information to minimize risks in natural attractions [28].
Stakeholders’ evaluation on the relevance, feasibility, and sustainability of the identified adaptation options
Table 4 presents stakeholders’ assessment of the suitability of the proposed strategies in addressing climate-related risks affecting the area. Based on the thematic analysis, three salient themes emerged from the participants’ responses. The analysis also explores whether the identified adaptation options are practical to implement and sustainable within the local context.

Table 4
Essential Themes and Core Ideas of the stakeholders’ evaluation on the relevance, feasibility, and sustainability of the identified adaptation options and their alignment with programs, projects, and activities (PPAs) and governance roles
	Emerging/Essential Themes
	Core Ideas

	
Adaptation Strategies to Local Environmental Issues
(Estratehiya sa alang sa Lokal nga mga Isyu sa Kalikupan)
	
· Protecting forests, water sources, and surrounding vegetation is important to reduce environmental damage and maintain the natural condition of the area.
· Active involvement of the local community is necessary to successfully implement environmental protection and adaptation strategies.
· There is a need for practical actions such as tree planting, proper waste management, and regular clean-up activities to address local environmental issues.

	
Feasibility of Implementing Adaptation Options
(Pagpatuman sa mga Estratehiya 
sa Pag-angay)
	
· Adaptation strategies are feasible when there is support from local leaders and government units.
· Collaboration and participation from the community make the implementation of adaptation measures more achievable.
· Participants highlighted that proper planning, funding, and organized management are necessary to successfully implement the identified adaptation options.

	Long-Term Sustainability of Adaptation Measures
(Malungtarong Pagpadayon sa mga Pamaagi sa Pag-angay)
	
· Sustained participation of the community is essential to maintain environmental programs and adaptation initiatives.
· Monitoring and proper management ensures adaptation measures remain effective over time.
· Long-term support from local leaders is important to sustain adaptation strategies and environmental protection efforts.


Adaptation Strategies to Local Environmental Issues
This theme highlights stakeholders’ perspectives on adaptation strategies that directly address the environmental challenges observed in the area. Participants emphasized the importance of implementing practical measures such as environmental protection, resource management, and conservation efforts to mitigate the impacts of climate-related risks. These strategies are considered relevant as they respond to the existing environmental conditions and support the protection and sustainability of the local ecosystem.
For Ramon (pseudonym) adaptation strategies are relevant when they address the environmental issues observed in the falls. He further pointed out:
“Para sa ako, ang pagtanom og kahoy ug paglimpyo sa palibot sa falls importante kaayo kay makita gyud nato nga nagkagamay ang kahoy ug naa nay basura usahay.” (P3)
 “For me, planting trees and cleaning the surroundings of the falls are very important because we can really see that the number of trees is decreasing and sometimes there is already trash.” (P3)
Another participant, Ben (alias) highlighted that protecting the watershed area is necessary to maintain the water source.
“Kung atong protektahan ang watershed, masiguro nga padayon ang agos sa tubig sa falls ug dili dali maapektuhan kung naay kusog nga ulan o init nga panahon.” (P7)
 “If we protect the watershed, we can ensure that the water flow in the falls continues and will not easily be affected during heavy rains or hot weather.” (P7)
This finding aligns with studies emphasizing that adaptation strategies must be context-specific and responsive to local environmental conditions. Notwithstanding, effective climate change adaptation depends on the extent to which strategies address the specific vulnerabilities and environmental realities of local communities [30]. Similarly, adaptation initiatives are more successful when stakeholders perceive them as relevant to their immediate environmental concerns and livelihoods [31].
Practical Feasibility of Implementing Adaptation Options
This theme reflects stakeholders’ views on whether the identified adaptation options can realistically be implemented in the local area considering available resources, institutional support, and community participation.
One participant (Noel – not his real name) noted that adaptation strategies can be implemented if local authorities provide support.
“Kung naa gyud suporta gikan sa barangay ug munisipyo, mas dali gyud maipatuman ang mga plano para sa pagpanalipod sa falls.” (P17)
“If there is support from the barangay and municipality, the plans for protecting the falls can be implemented more easily.” (P17)
The same sentiment shared by Ann (not her real name) as she highlighted the importance of cooperation among community members. 
“Kung magtinabangay ang komunidad, posible gyud nga ma-implement ang mga adaptation strategies.” (P8)
 “If the community works together, it is possible to implement the adaptation strategies.” (P8)
The result is in parallel with the findings of the previously conducted study on climate adaptation governance which indicates that implementation gaps often occur when there is limited coordination between institutions and insufficient resources, emphasizing the importance of strong local governance and stakeholder engagement in making adaptation strategies workable in practice [27].  Likewise, the Intergovernmental Panel on Climate Change (IPCC, 2022) highlights that successful adaptation requires adequate financial resources, governance support, and collaboration among local actors to effectively implement adaptation measures. Moreover, research shows that adaptation strategies are more feasible when they consider local priorities and participatory approaches, as these help identify practical solutions and reduce barriers to implementation. Lastly, the feasibility of climate adaptation measures depends on the capacity of local institutions, resource availability, and stakeholder participation.
Long-Term Sustainability of Adaptation Measures
This theme reflects stakeholders’ perspectives on the ability of the identified adaptation measures to be sustained over time. Participants emphasized that continuous community participation, proper management, and consistent monitoring are necessary to ensure that adaptation initiatives remain effective in addressing environmental challenges.
Ana (not her real name) emphasized the importance of continuous monitoring to ensure that adaptation measures remain effective.
“Kinahanglan gyud nga padayon ang pagmonitor sa falls aron makita kung nagtrabaho ba gyud ang mga programa nga gipahigayon.” (P8)
“There should be continuous monitoring of the falls to see if the programs being implemented are really working.” (P8)
It was also highlighted by Victor (a pseudonym) the role of community involvement in sustaining environmental initiatives.
“Kung ang komunidad magpadayon sa pag-atiman sa palibot sa falls, masiguro nga magmalungtaron ang mga programa sa pagpanalipod sa kalikupan.” (P13)
“If the community continues taking care of the surroundings of the falls, the environmental protection programs can be sustained.” (P13)
The result is in consonance with a study which highlighted that long-term climate resilience is strengthened when adaptation strategies are embedded in local governance systems and supported by continuous collaboration among communities, institutions, and policymakers [32]. Furthermore, sustainability in adaptation initiatives is achieved when communities develop a sense of ownership and responsibility toward environmental management practices. Sustaining climate adaptation initiatives requires long-term institutional support, continuous monitoring, and active participation from stakeholders [33].
4. Concluding Remarks and Implications
The findings of the study highlight that the success of adaptation options for Tagbibinta Falls depends largely on collective action, institutional support, and sustained environmental awareness. The activity involved various local government units at different levels,(provincial, municipal, and barangay) under the leadership and coordination of the Provincial Government of Davao de Oro, ensuring that adaptation options were collaboratively identified and grounded in the experiences and priorities of local stakeholders. The participatory process allowed stakeholders to collaboratively identify climate risks and evaluate locally appropriate adaptation strategies for the protection and sustainability of the area.
Implications for Practice
Strengthening community-based environmental management is essential in fostering local stewardship and encouraging active participation in conservation initiatives that protect the ecological integrity of Tagbibinta Falls. When communities are directly involved in environmental monitoring and management activities, they develop a stronger sense of responsibility and ownership toward safeguarding natural resources.
Furthermore, effective adaptation requires strengthened collaboration among local government units, barangay officials, tourism stakeholders, and community members. Establishing coordinated management structures can facilitate the planning, implementation, and monitoring of environmental programs while ensuring that adaptation strategies receive adequate institutional support and resources.
Equally important is the promotion of environmental education and awareness among residents and visitors. Increasing knowledge about climate risks and responsible environmental practices can encourage behavioral changes that support conservation and sustainable tourism in the area. Educational initiatives can help build a culture of environmental responsibility that contributes to the long-term protection of Tagbibinta Falls.
In addition, institutionalizing monitoring and evaluation mechanisms is necessary to ensure the continuity and effectiveness of adaptation efforts. Regular assessments of environmental conditions, including water flow patterns and ecosystem health, can provide valuable data that inform future management decisions and guide the improvement of existing strategies.
Lastly, integrating adaptation strategies into local development plans, disaster risk reduction frameworks, and tourism management programs is crucial for ensuring long-term sustainability. Embedding these strategies within formal policies can secure continued support, resource allocation, and consistent implementation, thereby strengthening the resilience of Tagbibinta Falls against climate-related risks and environmental challenges.
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