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Abstract
ABSTRACT: “Disaster!!! Mother Nature has devoured their loved ones and belongings leaving only a symbol of what was there. Thousands came, some out of curiosity, some to offer assistance and others to provide solutions.  But would any of these assure their right to live in this world where they belong in the future, without coming in to conflict with the Mother Nature? Could anyone provide the lasting solution? Who can wipe their tears off? ”.
Introduction

Disaster Record May, 2003

On May 13, 2003 the Meteorological Department announced a cyclone event triggered by a tropical depression in the Bay of Bengal. This caused an unexpected heavy rain in the Central and Southern parts of the country. Once again, on Monday 19th May 2003, the Department of Meteorology warned of reactivation of new rains. Torrential rains accompanied by heavy winds and landslides in central and coastal Sri Lanka during the 19th to 21st 2003 have left an estimated 247 dead and over 200,000 families displaced. Thousands of houses were damaged, a large number of them totally destroyed. Many buildings have been submerged. Several of those killed were buried alive in landslides. The worst affected areas were Ratnapura (Fig.1) and parts of the Galle, Matara, Kalutara and Hambantota districts. Landslides have been reported from villages of Ratnapura, Elapatha, Thotagamuwa, Hangamuwa, Palawela, Dambuluwana, Karangoda, Muwagama, Godigamuwa and Getangama on the Colombo-Ratnapura Road. More than 140,000 people were evacuated to schools and temples, and helicopters dropped emergency rations on villages that are cut off and couldn’t be reached for aids. Apart from the direct threat, at least 500,000 people have been impacted by the flooding & landslides including those in the low-lying areas of the Southern part of the country. 

This is the heaviest rain to hit the Island since 1947. Floodwaters have destroyed power and communication lines, and this in turn has disrupted road transport and communications and seriously hampered rescue and relief efforts. Natural disasters of this magnitude are rare in Sri Lanka, a small tropical island country off India's southern coast with 18.6 million inhabitants. [image: image1.bmp]Thousands of families were critically affected throughout the Ratnapura district area apart from other effected areas. The landslides caused difficulties in the relief operation and this has been aggravated by high surface water levels. Police, army, and navy personnel were involved in the government's rescue and evacuation activities despite the difficulties.
Figure 1: Ratnapura district area of the country
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Joint Technical Operation Work at Ratnapura

The present exercise is primarily based on the field data coupled with the valued judgments of professional for emergency operations against landslide disaster. Prior to the arrival of Operation Professional Combine (OPC) team people from landslide affected areas had already evacuated to relief centers. In these relief centers various social problems such as protection of infants, childcare and health problems arose. And also the refugees were deprived of their employment and this left to additional burden to the governments. 

People were coating two minds weather to move back to their original homes or to stay at refuge camps under such unpleasant environment without any guaranty of their safe returning to landslide proven area. The immediate task of the OPC professional team was to identify the areas of low to medium hazard, so that some of the effected people could move back to their home sheds with confidence.  As a result of this task the refugee burden was reduced by 50%. 

Project Action Plan

Objective 1

To combine all Geology, and Engineering Geology Expertise in the country worked as one team (ie. “Operation Professional Combine”) for a period of one month to carry out field inspection of all landslides / areas vulnerable to landslides in Ratnapura district and provided essential technical support for immediate implementation work including evacuation, warning and resettlements (if necessary). 

Activities planned to reach this objective 

Provision of logistics and transportation support to ensure effective field activities: vehicles and fuel, including meals for volunteer mobilization. Total of 8 teams were operated daily from the 2nd June 2003 to 14th June 2003.

 Field visits by teams of professional geologists and engineers, to all areas in and around the specific landslide locations and areas vulnerable to landslides or based on information received from the District Secretariat Office, Ratnapura.

Provision for on site round table discussions, comments, clarifications for their observations, valued judgments and constructive criticisms within the teams until midnight during the above mentioned period at the OPC office.

Development of field database, accession, analysis software for all slope instability events on May 2003, Ratnapura.

Provision of all financial, administrative and legislative support from the Operational Professional Combine Office at Ratnapura.

Provision of coordination services and support with the District Secretariat officials, Grama Niladaries and other voluntary groups. Conduct awareness programmes for people to maintain the risk at a lower level by taking appropriate actions as early as possible.

Action on the immediate release of reports to the executing organisations for the development of formal and long term plan as indicated in the action plan.

Objective 2

To study the best mechanism to exploit all national expertise in different organizations in different disciplines to join hands in similar crisis situations in future to strengthen the national capacity to mitigation and management of natural hazards. 

Activities planned to reach this objective are: 

The establishment of continuous interaction with national organisations, parliamentary officials and government officials, professional bodies such as Geological Society, Institution of Engineers, voluntary organizations and committees and assisting to promote the establishment of a national disaster management strategy.

To bring to the notice of relevant authorities on the need for relevant national organization to undertake, corporate in natural disaster preparedness, mitigation work and the need for participation organizations to be duly and promptly compensate for their work.

Emergency Operation

The appropriate criteria adopted in the emergency operation work were based on the following assessments and its consequences were

High Hazard

Evacuate people from the area. 

Reoccupy the area if absolutely necessary only after carrying remedial measures to reduce the risk at least to a moderate level. 

Government should implement hard remedial measures as early as possible, if vulnerability cannot be reduced. 

Acquire area under state control and use for conservation purposes.

Moderate Hazard


Maintain the condition of the slope and take steps necessary to reduce the risk to a lower level as much as possible through the resources available.

Control further development activities with proper planning.

Conduct awareness programmes for people to help themselves as what action to be taken, if the risk increases and also develop an action plan indicating what should be done in an emergency situation.

Identify safe access. 

Low Hazard

Educate people to maintain good drainage, land use practices and controlled mining activities.

Conduct awareness programmes to help them to identify if an unavailable situation develops and educate on what action to be taken in that case.
Evaluation

Field Observations

The cause of variations in the extent of landslide damage in the district was investigated. Damage was widespread and highly variable from location to location and was not limited to the human infrastructure. The greatest concentration of landsliding and watershed damage occurred or originated in cleared areas, poorly managed plantation areas and in areas with unlined roads improperly constructed on steep slopes. Well-managed areas were the least effected. However, only some badly managed areas had been severely affected.

The bulk of landslides occurred during the heavy storms and also in some areas where landslide potential was not considered to be high. This implies that rainfall is acted as a causative factor, not a triggering factor in this occasion.

The greatest damage occurred in slopes with a combination of steep slopes and/or unstable bedrock geology and areas where rainfall was intensive. 

Approximately 316 cases were studied (Fig 2) including landslides were observed to be potential for reactivation. The small bank failures and minor failures were not accounted to this work. Of these, 68 were road-related slides, and 3 were natural in-forest slides and other due to specific reasons yet the causes are complicated.

Figure 2: Evaluation of level of hazard according to the emergency criteria

There were landslides in the 100 to 1,000 cubic meter size range, a large number in the 1,000 to 5,000 cubic meter size range and a few very large slides estimated to exceed 10,000 cubic meters in volume.

Some landslides delivered large quantities of sediments to stream channels and traveled as mud flows for a considerable distance down hill slopes and stream channels before coming to rest in lower areas. 

Figure 3. Results of the sum of vulnerable houses and projected recommendation on an emergency state of assessment



The frequency of landslides within recently cleared areas and along roads was much higher than in comparisons to plantation area in middle elevations. The occurrences of landslides were clearly related to land use activities.

Some areas displayed only localized landslides while others showed widespread landslides activity.  In both cases landslides were mostly associated with human interferences (Fig. 3).

Technical Outcomes 

Many roads have been heavily damaged and require substantial efforts if they are to be rehabilitated. Many require considerable preventive treatment to stabilize them against future erosion. Roads located on steep slopes and near stream channels are much more prone to landslides than roads built on moderate or gentle upland terrain.

· In some areas, stream channels have been heavily obstructed with landslide debris. Debris in steep channels has scoured the streambed down to bedrock at some places. 

· Field studies reveled number of partially activated landslides which may pose a considerable risk in future. Land use in some areas has a high risk of landslides and stream channel damage. Some types of land use activities may be considered inappropriate in these areas.

· Road construction on steep slopes results in increase risk of landslides. When the next storm occurs (whether or not it is of lesser or greater magnitude), additional landslides and erosion will occur in these watersheds. Many existing roads show signs of potential slope failure and active land clear areas in these watersheds shown to be sensitive to increased landslides.

· Stream channels will continue to be impacted by the erosion and landslides, which is triggered by this storm event. Bare soil areas gully, remaining unstable landslide material continue to fail and move down slope, and sediment deposited in headwater streams is re-eroded and moved down into the larger streams and river systems.

· Restoration measures for sediments already delivered to the stream system by landslides and road failures will be impractical and not cost-effective. Many road systems and road segments that have not yet failed can still be pro-actively treated (upgraded or decommissioned) so they do not fail during future storms. This type of treatment will be most effective and cost-effective in areas that are at high risk (roads on steep slopes, roads built near stream channels, roads built by side casting, and abandoned and un-maintained roads).

· Prevention of landslides from clear-cut slopes is dependent on the recognition and avoidance of sites with high-risk characteristics. Once cut, the slopes are vulnerable for a period of years until they becomes are well vegetated and stabilised. 

· Number of landslides and road subsidence are still in potential danger. This situation has revealed that detailed investigation works design and implementation of permanent remedial measures are essential in order to arrest the instability condition at sites. 

Long Term Strategy 

Disaster management is a truly multi-disciplinary subject. Technical Management only forms a part of it. There are many types of hazards; including earthquakes, epidemics, and others, some of which may not even be present at this stage in Sri Lanka (nuclear disasters etc.)

Disaster management has three district phases, namely;

Pre disaster phase:

Mitigation and preparedness, disaster management plans, drills etc.

Disaster phase:

Immediate disaster mitigation, relief and early rehabilitation

Post-disaster phase:

Rehabilitation, mitigation of future disasters, future plans and updating of preparedness plans

All three are important and should involve combine effort of many organizations, in engineering as well as in other disciplines. In all three phases, work may involve three components, namely, planning, execution and dissemination of knowledge. The importance of each of the above components may be different in each phase. One organization may involve in one or many components, and during one or many phases as required.

Making Things Happen
Many of the good concepts developed in the area of facing a disaster and hazard mitigation have not reached the implementation stage successfully due to two reasons. One is validity of these concept has not been tested through interaction with the community participation. Secondly, the policy maker’s bureaucracy attempts to implement the programme without considering the effective participation. The participatory oriented programme are always initiated from the grass root level of the community, implement within the community that benefit the community. Therefore, it is always strengthened by self reliance, empowerment, minimization of suspicion and fear, satisfactory mentality, reduce emotional distress & mental unrest, consolidation of institutional supports and ultimately establish a sustainable management structure (Fig.4).  

Role of Disaster Management 

Any disaster management agency / authority should be able to address following essential steps in order to achieve its broad objectives.

Provide a truly multi-disciplinary environment with plans incorporating different aspects of the problem, practically implement at the grass-root level may be made.

Bring together all relevant organizations and other organizations that are capable and interested in contributing to any activity in disaster management.

Create an environment and command structure with necessary authority for swift execution of such plans without any hindrance or delay.

Create coordinating cells for each hazard within the management center and provide linkage between such coordinating centers where necessary, for e.g. flood group may link with landslide group in some areas.

Facilitate horizontal linkage, and if necessary vertical linkage, between organizations involved at different levels of each activity.

Financial support for all the work required.

Ensure that work is not duplicated, and executed in a harmonious manner to achieve the common aim of disaster management.

Promote research in disaster management and ensure that all information related to disaster management is kept secure and is made available to whoever to carry out research in these fields.

Enact all necessary legislations for carry out above task.

To ensure that all works entrusted to all relevant organizations are carried out properly.

To develop the National Emergency Plan for all natural disasters and monitor natural disasters prepared by regular monitoring, drills etc.

Figure 4: Proposed disaster management concept for strengthen of national disaster mitigation strategy


Monitoring
Opportunities and barrier analysis will express the requirement of the continuous monitoring and auditing on conceptual planning and management as proposed above. This will create an arena for attention on human beings during operation. Some parties always put economic benefit in the first in priority. In such instants, they have to reduce cost component by applying not recommended techniques or no provisions for project sustainability. Such instances disaster management authority should have an overall control against its weakness and bring it back to the primary objectives. Most instances it is not the problem of lack of awareness, it is primarily due to ignorance 

One of the more important aspects of the monitoring of emergency planning process is the identification of any potential risks for unplanned activity due to an emergency and their consequent impacts to the public health or environment.

Conclusion

The impact of natural hazard has been relatively small in Sri Lanka in comparison to other countries of the world. Nevertheless, floods, landslides, cyclones and droughts have considerably affected the economy at physical well beings of the people of Sri Lanka from time to time. In May 2003 was an unexpected record of the natural disasters history, Sri Lanka.

The natural disaster mitigation – landslides is to provide an opportunity for all professionals in a country to understand the common problems in nature and develop mitigation concept with broader idea. Some of the key concerns are—livelihood relief, gender assessment and complexities in coordination. This means the local communities should be empowered to plan and initiate their own development programmes to some extent, including mitigation of disasters, for instance, devolution of power to rural committees through legislation. 

Rapid action and service delivery by a professional group will ensure to minimize further loss of life and maintain reasonable state of health.

Establishment of National Disaster Mitigation and Management Authority with necessary legislative and executive powers is an essential tool for long term strategic plan for a country.
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