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ABSTRACT: The Philippines’ geographical location in the tropics and natural conditions makes the country vulnerable to a variety of natural hazards like typhoons, floods, debris flow, storm surges, tsunamis and others. The government has continuously developed responsive schemes to mitigate the negative effects of disasters considering its budgetary constraints for structural countermeasures and the increasing occurrences of disasters.
After experiencing a devastating typhoon in November 2001, structural and non-structural countermeasures were formulated for Camiguin Island under a development study grant in 2003. The non-structural measures were pursued in 2004, while the proposed structural measures have not been implemented due to huge financial requirements. The formulation and development of hazard maps, warning and evacuation system and plans, and awareness programs considered community perspectives through constant participation and coordination. A social survey provided a profile on the community, its disaster understanding and practices, and priorities in mitigation. The disaster plans included community monitoring of rainfall measurements using low cost gauges, river water levels and other environmental indicators. 
An initial evaluation through key informant interviews, survey and review of documents and databases on the sustainability of the disaster plans in 2007 revealed that the community-based disaster mitigation plans and activities have been sustained and improved. Indicators included the records of rainfall measurements, increased number of communication radios, and regular conduct of disaster drills. Success factors include good governance, linkage with civil society; skills and knowledge on disaster preparedness. Similar approach is now being pursued in other areas in the country for disaster mitigation.
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1. INTRODUCTION

The archipelagic country of the Philippines comprising of 7,107 islands forms part of Southeast Asia. The geographical location of the country in the tropics, adjacent to the Pacific 0cean, and natural conditions (mountainous topography, high rainfall, numerous faults) exposes it to a variety of natural hazards ranging from typhoons, floods, landslides, debris flows, flash floods, tsunamis, storm surges, earthquakes and volcanic eruptions.
Most weather-related disasters are due directly or indirectly to tropical cyclones. During a 52 year record (1948-2000) a total of 1,095 cyclones passed within the Philippine Area of Responsibility (PAR), averaging 21 events per year (DPWH/JICA, 2003a). In the recent past decade (1991-2001), the country experienced an average of 3.5 destructive typhoons per year with damages costing up to P76.76 billion Phil peso (US$ 1.87 B at current rate of 1 US $ =  41 Phil peso)) mostly incurred from flood damaged property, infrastructure and crops (DPWH/2003b).  It is estimated that flood damages are equivalent to 2% of the national budget and almost double the budgetary allocation of the Department of Public Works & Highways (DPWH), the country’s engineering and construction agency, for flood control (DPWH/JICA 2004).
Recent disasters in the country have revealed some problems and inadequacies in disaster mitigation. Disasters occur in small steep basins with mountainous areas and the phenomena rapidly develop leaving the people in the area very little lead time for evacuation. Several disasters have resulted in many losses of lives due to lack of awareness and community actions. There were events wherein many lives were lost because collapsed soil from debris flows and soil collapse directly hit the evacuation sites. The disasters in Leyte Island in December 2003 (Sakurai, et al, 2004) and Quezon Province in November 2004 are examples. The residents in both events realized the danger of a first small scale slope collapse and evacuated to concrete buildings perceived by them as safe. After their evacuation, however, a large scale debris flow and slope collapse directly hit and destroyed the buildings, killing most of the residents who sought refuge there. The buildings were actually located at valley outlets of torrents or immediately below steep slopes. These instances manifest the lack of knowledge and understanding of the people regarding disasters and the inadequacy of community warning and evacuation programs and systems. 
The construction of infrastructures for mitigation of disasters is time and resource exhaustive. Moreover, it is recognized that engineering measures are effective only up to a certain design standard or safety level, such as 10-yr. flood, 50-yr. flood, etc. With the country’s meager resources allocated for many disaster prone areas, the provision of structures is oftentimes inadequate, and the level of safety adopted is low. With the country’s high vulnerability to many disasters and financial constraints, responsive non-structural measures are now an integral part of disaster mitigation programs. While damages to properties, agriculture and infrastructure may not be reduced with the absence of structural measures, non-structural measures will avert loss of lives and reduce injuries.  
The volcanic island of Camiguin, an elongated pear shaped mass with an area of 292 km2, is located about 30 km. northward from Mindanao Island. Despite its idyllic island setting, Camiguin is home to a variety of natural hazards like volcanic eruption, earthquakes and typhoons that trigger debris flow and flash floods. Small, localized rainstorms, referred to as “buhawi”, also induce landslides and debris flows though of smaller size and mostly flowing within the confines of river channels. After experiencing a devastating typhoon in November 2001, resulting to 166 deaths and  84 people missing, as well as damages on infrastructures, houses, paddy fields and livestock; structural and non-structural countermeasures were formulated for Camiguin Island under a development study grant in 2003. The non-structural measures were pursued in 2004, while the proposed structural measures have not been implemented due to huge financial requirements, but is awaiting assistance through a grant program.

This paper shows the development of disaster mitigation measures with community involvement and sense of ownership on the programs as pursued by the Japan International Cooperation Agency (JICA)-assisted Basic Study on Non-Structural Disaster Prevention Measures for Camiguin Island, Mindanao (DPWH/JICA, 2005) then looks into the sustainability of the measures. 
2. DISASTER MITIGATION MEASURES FOR CAMIGUIN
The legal framework for disaster mitigation in the country is formed by Presidential Decree No. 1566 (PD 1566), Republic Act 7160 (RA 7160), known as the Local Government Code and its amendment. PD 1566 provides the nation’s principles on disaster mitigation, such as the creation of Disaster Coordinating Councils (DCCs) at different levels and the guidelines for a multi-sectoral, multi-agency and multi-level approach in disaster prevention. The roles and the leadership at each level (regional, provincial, municipal and barangay) are strengthened by RA 7160 which provides the authority and assigns responsibilities to the local government units (LGUs), to develop disaster prevention and management programs. Barangay is the smallest political unit. Figure 1 shows the organizational structure of the DCCs.
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Figure 1: Organizational Structure of Disaster Coordinating Councils
2.1 Camiguin Disaster Coordinating Councils
Pursuant to disaster mitigation emendations, DCCs for the five municipalities of Camiguin province, namely: Catarman, Guinsiliban, Mahinog, Mambajao and Sagay were organized. It should be noted that the structure is hierarchical and that information for the Barangay Disaster Coordinating Council (BDCC) should pass through the Municipal Disaster Coordinating Council (MDCC).
The provincial DCC is chaired by the governor. The groups under the DCC include: Intelligence & disaster analysis, plans and operations, resources and logistics, communication & warning, transportation, evacuation, rescue & engineering, health, fire, security, relief, rehabilitation, public information.
2.2 Disaster Mitigation Measures for Camiguin
A week after the 2001 disaster, debris flow occurred again at the municipality of Mahinog-the province’s most heavily damaged area, that the people realized secondary disasters could easily occur and the urgent need for mitigations measures was strongly clamored. The Philippine government with assistance of JICA conducted survey and study to establish disaster preventions system in Camiguin.

2.2.1 Disaster Prevention and Reconstruction Study
The first study conducted in 2003 identified and recommended urgent structural and non-structural measures for debris flow and the flash flood disaster mitigation (DPWH/JICA, 2003c). While waiting for the construction of structures, the recommendations of the first study for the strengthening of disaster prevention abilities of the local disaster units and raising of the community people’s awareness on disaster prevention were pursued. The Basic Study for Non-structural Disaster Prevention Measures (The Study) was implemented in 2004. 
The Study basically used the participatory and coordinative approach. The participatory approach was used to ensure ownership and sustainable involvement of the community. It has proven to be valuable in highlighting and addressing issues and constraints. The coordinative approach was used to maintain close coordination with the LGUs and the DCCs to ensure that the study activities are aligned and consistent with the disaster prevention goals of the province.

The Project Cycle Management method, through workshops, helped in getting feedbacks from the community participants, shared experiences and identified lessons learned from the study. The social survey on disaster perception and disaster prevention practices, as well as the socio-economic characteristics, have shown the weaknesses and strengths in the present disaster prevention system and given guidance for the development and non-structural measures.

2.2.2 Community Perspectives

The local people are central to the development of non-structural measures. At the onset, the Study focused on the social dimension of disasters. The social survey on disaster prevention practices produced salient findings that became the basis for the disaster preparedness and prevention measures. The community people was found to really need greater capacity building for disaster preparedness, since capacity building activities have been focused on disaster response (i.e., search and rescue, first aid, etc.  Some of the survey observations are as follows:
a. Respondents’ profiles have shown factors that make them vulnerable, i.e., low income, large family size, inadequate educational attainment, unemployment and underemployment.
b. A person’s understanding of disaster influence his behavior and response to disasters, i.e., reluctance to prepare for one who is complacent and unmindful of hazards; positive response to disaster preparedness measures for one with strong disaster awareness.
c. Most people view disasters as related to natural calamity and that disaster mean damages, threat and tragedy. This kind of thinking oftentimes discounts the role of human and social factors that trigger or complicate hazards and disastrous events, and accepts disaster as a natural event.
d. On disaster preparedness, most people consider securing the household assets, equipment and savings as best measure; others say evacuation would keep the family in safe places.
e. Radio and television are the main sources of information for incoming typhoons. Others learn about the typhoons by observing the environment such as the wind, rain, clouds, sea and thunder.
f. People consider the “bandilyo” or the verbal warning made by neighbors or barangay officials through patrolling and house to house visit as the most effective way of warning.
g. Some people use environmental conditions as indicators of imminent flooding and debris flow. These include typhoon and continuous rain, increasing river water level and overflowing of dike. 

h. People evacuate to the neighbors, school or the church/chapel, which they consider as safe, made of strong concrete construction materials and located in elevated areas. Evacuation is resorted when the flood reaches a certain level.
i. During disaster women addresses the food, clothing and other needs of the children and family; men caters to those which relate to security, e.g., keeping the family, household and livestock safe.  
2.2.3 Design of Non-Structural Measures

The non-structural measures developed and provided to the communities are the following:
a. An operational warning system for flash flood and debris flow

b. Provincial, Municipal, and Barangay hazard boundary map 

c. Public awareness materials

d. Flash Flood and Debris Flow Disaster Prevention Manual

e. Evaluation Plans
The design and development of the non-structural measures were based on the findings from the survey. The community and the local government units actually participated in most activities for the development of the warning and evacuation system, public awareness materials, flash flood and debris flow disaster prevention manual and evacuation plans. These activities included the following:

· Identification, vulnerability assessment and capacity assessment of evacuation centers

· Formulation of evacuation plans and training on evacuation planning

· Development of public awareness materials such as poster, pamphlet, information board

· Simulation exercise and drill  for testing of evacuation plans and for public awareness 

·  Development of disaster prevention manual

Figure 2 below is the hazard map developed in the Study, delineating hazard zone boundaries. The geological survey confirmed the presence or absence of flow deposits. The discharge capacity was verified based on cross section profiles and the change of a flooding direction based on bends of river courses through topographical survey. The inundated range of the rivers during past typhoons was confirmed from interviews of residents and municipal employees. Figure 3 is a barangay hazard map developed by the community, identifying the location of evacuation centers and routes.


Figure 2:  Hazard Map of Camiguin Island

2.2.4 Community Monitoring and Warning System

The community monitoring and warning system considered the current technology capacities in the province and delineated the roles and responsibilities of the local disaster coordinating councils and the local people, see Figure 4. An agreement with the meteorological agency, the Philippine Atmospheric, Geophysical and Astronomical Services Administration (PAGASA) provides for special bulletins to aid the disaster councils in the decision for alert levels in times of typhoons and continuous rain events.












Figure 4: Communication Flows of Flash Flood and Debris Flow Warning in Camiguin
3. SUSTAINABILITY OF COMMUNITY-BASED DISASTER MITIGATION MEASURES
The Study recommended monitoring and sustainability evaluation plans to ensure that the measures are working and are sustained. The monitoring and evaluation is based on the premise that the prevention of similar disaster to that experienced in 2001 would require: a) Capable DCCs at all levels to manage pre-event evacuation and, b) Public fully aware of the appropriate actions required for each warning level declared by the DCCs. In 2007, an initial monitoring and evaluation was conducted using the plan and checklist recommended. The assessment used Interview of key informants such as the officials of the disaster coordinating councils, local officials (governor, mayors, municipal engineers and staff); survey of the municipal disaster coordinating councils and review of documents, reports and databases. The monitoring of barangay DCCs was very limited due to time and resources constraints. The observations were partially inferred from the assessment of municipal DCC’s.
3.1 Strengthening of the Local Disaster Coordinating Councils

After the completion of the Study in 2005, the five municipal DCCS have conducted joint table top and simulation exercise, evacuation drills, evacuation planning, purchase of additional communication devices (hand-held radios, fax machine, siren, megaphone, battery and power generator). In addition, search/rescue equipment such as chainsaw, axes, stretcher) have been procured. The evacuation drills were actually earthquake drills and fire drills which involved the community and elementary and secondary schools. The DCCs regularly monitored rainfall and water level measurements.
The MDCCs were able to acquire the equipment and devices from the 5% calamity fund. The amendment of the Local Government Code by RA 8185 and the 2003 Joint Memorandum Circular of the Department of Budget and Management and the Department of Local Government provided guidelines on the use of the calamity fund for disaster preparedness and other related pre-disaster related activities. Prior to such guidelines, the fund may be used only for expenditures from occurrence of calamities, e.g., disaster operation programs. 
3.2 Public Awareness
The community awareness raising activities of the MDCCs have been limited to community dialogues and orientation visits of danger areas. Only the Mahinog MDCC has distributed more pamphlets and manuals produced from the Study, while the other MDCCs have not, as the same have been provided to BDCCs and some community people in 2005. Municipal hazard maps that were publicly displayed were faded and worn out due to exposure to the elements. The DCC officials have conveyed their intention to reproduce the maps. 

People in the communities have been disaster aware through exposure to various natural hazards, resulting in the development of an indigenous ecological knowledge base (Dargantes, et al, 2007) and the concerted efforts of the DCCs and other agencies. Yet, there are still parts of the community, particularly those residing away from the urban centers which are unfamiliar with the warning and evacuation system. This just shows that there is a need to intensify awareness-building campaigns. 
3.3 Capacity Building
Only one MDCC, Guinsiliban, have not conducted/attended disaster training. The training programs were conducted/facilitated by the MDCCs, the Philippine National Red Cross, Camiguin and the Philippine Institute of Volcanology and Seismology. Although some of the training courses are earthquake, volcanic or fire-related, the exposure of the DCCs and officials to the training on disaster preparedness have enhanced their knowledge on disaster mitigation. This is fundamental for the DCCs and the community to know and understand their roles during disaster. Although the community rainfall and river water level monitoring is simple, it was gathered there is a need to train more observers, since some observers have left for work abroad. Capacity building programs are institutionalized through the Sanggunian (local governance)-approved annual disaster programs of the LGUs. Other programs funded under the 5% calamity fund are public awareness campaigns and consultation assemblies.
The province was a recipient of the “Gawad Kalasag” award for best provincial disaster coordinating council in 2006, manifesting the DCC’s capability and high level of preparedness. The DCC also prides in its volunteers.
3.4 Community-Based Disaster Mitigation Framework
The sustained community-based disaster mitigation measures will produce a disaster-conscious community, an operational warning and evacuation system and strengthened local disaster coordinating councils. A framework on a sustainable community-based disaster mitigation measures is presented.








  
Figure 5: Framework for Community-Based Disaster Mitigation
The Philippine Medium Term Development Plan (MTPDP 2004-2010) provides that empowerment is promoted through active community participation during design, implementation and management of development activities that reduce poverty. The MTPDP also encourages the participation of civil society in governance. The non-governmental organizations (NGOs) share important roles in barangay-level disaster management in the community. One of the existing NGOs that have already played an important role is the Phil. National Red Cross (PNRC). Its branch officer’s act as members of DCCS at all levels, and actively works on rescue operations, relief activities and reconstruction (JICA, 2004). NGOs which have appropriate experience could work efficiently to enlighten local residents and give them information regarding flood control and disaster mitigation. The technical institutions need to provide the community and local government with ample information and guidance on the threats of natural hazards and their mitigation. Adequate policies, operationalized by strong leadership ensure funding for disaster programs.

Maps of areas at risk from natural disasters are valuable information and communication tools. This, combined with flood forecast provide an effective means of delineating areas at risk and for communicating this to the decision makers, emergency response team and the public. Roberds and Ho (1997) avers that vulnerability of population and property in the sensitive area is reduced primarily through restrictions of land use in hazardous areas, either permanent or temporary restrictions (i.e., evacuation, detours) and suitable warning systems.
4. CONCLUDING REMARKS
The constant involvement of the community in assemblies, meetings, training, surveys, workshop, evacuation drills resulted to enhanced communities in disaster prevention and the development of non-structural mitigation measures that reconciles with community’s needs, capacities and resources. The community’s participation in the development of the mitigation measures has ensured people’s awareness, acceptance and mobilization. Roles and responsibilities are identified, delineated and monitored.
Non-government organizations (NGOs), civil society groups and volunteers are active partners in disaster mitigation. They provide not only financial assistance but also the technical guidance on disaster preparedness and the networking among community people.
Presence of other natural hazards like earthquake, volcanic eruption and their corresponding disaster mitigation measures, in addition to the flood and debris flow hazards, contribute to the community being disaster conscious.
Community-based disaster mitigation measures should be pursued and sustained. The framework on sustainability is a useful guide. 
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Figure 3: Barangay Hazard Map
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