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Abstract: The Hyogo Framework for Action for defense against natural disasters emphasizes the role of communities in the preparedness and mitigation phase of management of natural disasters. The importance of this contribution is stressed by referring to the risk management cycle as applied at the community level. Participation of city managers, but even more so of the population at large is stressed for each of the elements of the risk management cycle, with emphasis on early warning and response to warnings. The importance of timely and accurate forecasts is stressed. Examples are taken from the forecasting system for Mekong, and from experiences on the Rhine in Germany. In both regions systems for people participation are set up, for the Mekong in cooperation of the riparian countries with the Mekong River Commission Secretariat in Vientiane, Laos. 
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1. introduction
The responsibility of governments is to safeguard the security and well being of its citizen, in particular also as it pertains to protection against extreme floods. The International Decade for Natural Disaster Reduction (IDNDR) has increased awareness in many countries of the responsibility of governments for being properly prepared against the impact of natural extreme events, as well as awareness of the important role that communities and the people have in the response to such events. The findings of the decade are summarized in the Hyogo Framework for Action 2005 -2015, which is the outcome of the World Conference on Disaster Reduction of January 2004 (ISDR, 2005). Paragraph 1 of the framework reads:
"Ensure that disaster risk reduction is a national and a local priority, with a strong institutional basis for implementation, including community participation and participation of the people at risk themselves". 

Specifically it asks for promoting community participation in disaster risk reduction through the adoption of appropriate policies, the promotion of networking, the strategic management of volunteer resources, the attribution of roles and responsibilities, and the delegation and provision of the necessary authority and resources. These general requirements are to be translated into actions on the community level, taking account of the special situation of the community and its citizens. 

2. Risk management for communities

Only governments or large corporations have the means of providing technical protection measures and personnel for maintaining a large protection system. However, flood protection should not be only a top down task, making governments responsible for large public works, or finding non-technical solutions, but it is also a task for each person living in a flood endangered region. It is the individual person who in the end is responsible for his or her own safety, if he chooses to live in a flood prone region - but it would not be fair to him to ask him to find out for himself if he is endangered or not.  The intermediate role between the government and the public is that of the communities, which not only know best what local threats are, but also where shortcomings of local protections lie. The general method for organizing this task is risk management, as briefly described, for example in Plate, (2002b), or ISDR (2004).
2.1 The circular nature of risk management 

The large list of actions required by communities to implement the principles of the Hyogo Framework is best seen in terms of the risk management cycle shown in Fig.1. It puts the tasks associated with a well functioning flood protection system into a sequence of recurrent actions. The center of the cycle reveals why this sequence is circular: every generation has to consider options and constraints which have become available in the course of human and local development: Better technologies for implementing structural and non-structural solutions, better planning tools, and new knowledge. Constraints are central to flood protection, such as imposed by changes: population development, change in socio-economic conditions, as well as change in the environment due to climate change and local interferences with the flow of natural water courses.  
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Fig. 1: The risk management cycle
Another set of constraints is imposed by political objectives: these reflect the value system of a society, - how much protection is felt necessary for the society to function, and how much the society can and wishes to invest in added protection beyond what already exists. Among the societal constraints there is also the economical constraint: the ability and the will of the individual or the society to finance a protection project. Even if the resources are available for funding protection projects, these funds are in competition with other needs of society, such as infrastructure building or social problems. A third set of constraints is due to technical and administrative capabilities of a society. A wealthy country with a large well trained work force has many technical possibilities of building and managing complex systems, can afford the cost of maintaining a protective system and a preparedness structure that is needed only once every few years, whereas a poor country with limited financial capacity cannot protect its citizens the same way. 
2.2 Response to disasters

Awareness of danger in a community comes first of all from experience. The cycle of risk management shown in Fig.1 starts when a large extreme event causing large damages has occurred, either locally or near by in areas that are similarly endangered. Such an event invariably creates awareness of local shortcomings. 
Initial reaction to the extreme event is described by the term "response", which describes all measures associated with rescue and recovery.  The IDNDR has brought together experiences in rescue from many countries, and a number of very often repeated erroneous concepts have been put to rest, of which the following are repeated:

a. the concept that in developing countries only large scale international rescue efforts are capable of effective rescue operations, whereas the fact is that most of rescue and recovery is done on the local level by the people of the community,

b. the concept that looting and anarchy are common results of disasters, whereas the fact is that disasters tend to generate numerous selfless acts of mutual assistance and generally bring the victims closer together, and ready to follow the advice of experienced leaders. 

c. the concept that fatalities from disasters cause health problems, whereas the fact is that from corpses of people and animals no health risks emanate - in contrast to epidemics occurring from polluted water and contaminated food.

These findings put a different perspective on rescue operations, and communities might well consider them in planning future rescue operations.

2.3 Risk perception for improved flood protection 

Already during the process of caring for the people who have suffered from the disaster, and even more so before or during reconstruction demands are raised for better protection in the future, and the society has to respond. In most modern societies, this process is well regulated by laws and administrative directives. For example, ISDR (2007) has published general guidelines for flood protection, and most countries have responded to large flood disasters of the past decade by issuing regulations and directives not only for protecting against future floods, but also for integrating environmental concern and modern planning principles into the planning process and ultimately in the construction of an appropriate flood protection system. Local planning at the community level has to be guided by these overarching principles, but there usually is a large margin for local decision making. Every step in the development of a large scale protection system has to be accompanied by complementary measures on the community level, guided by local priorities and perceptions.  

Usually, planning measures against extreme events do not only depend on the magnitude of the experienced event, but also on how it is subjectively perceived as a risk for the future. In the aftermath of a large disaster, people have a tendency to want protection against the largest observed, or conceivable, extreme event. With the passage of time after the disaster, interest and perception of threat fade, people move back into unsafe regions, or they rebuild, many times using exactly the same unsafe technology as before. Under these conditions it is a difficult task for water experts and administrators to make sure that political response be objective. Subjective evaluations should be replaced by a scientific assessment of extreme events and a careful analysis of available options of protection against their effects. Thus must be based on three factors: the frequency of the occurrence of the extreme event, to which people are exposed, the measures available for protecting lives threatened by these events, and the socio - economic consequences of preventive measures. 
2.4 Risk analysis for flood protection of communities

The best decision basis for evaluating future protection needs is obtained through risk analysis, which forms the first part of the planning for improved future protection, although it has some limitations (Plate, 2002). Risk analysis, with its steps of hazard assessment, vulnerability evaluation and determination of the monetary or other risk is the necessary first step to take, before any remedial measures are being contemplated. All available information is to be used to make a probabilistic assessment of the extreme events, and to combine them into decision criteria which permit to evaluate benefits and costs of each of the possible alternatives for meeting the protection objectives. The basis for this assessment today is seen in the provision of hazard maps, in which the flooded regions are indicated for extreme flood events of different frequency. Partly based on the success of Flood Action Plan for the Rhine (Dieperink, 2000) the European Community (EU, 2006) has outlined the steps for making hazard maps and has issued a directive by means of which all countries are required to make available such maps to their citizens within a reasonable time frame. A typical map adapted to a local situation on the Jagst River in South Germany is shown in Fig.2. 

Although the provision of risk and other types of maps is a task of governments, it is the duty of city and community managers to put them into action. This is not always easily done. For example, generation of maps is not enough, it is also necessary that there are persons available who can interpret risk maps properly and can use them - and that the political leaders of the community are willing to use these in formations, as they often conflict with other land use plans of a community. In Germany the Civil Protection Office of the Ministry of the Interior complains that good instructions are available for distribution and interpretation of risk maps, but there is little incentive for communities to download this information and use it even for training purposes. 
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Fig.2   Flood maps for the river Jagst in Germany.

This has to do with the local assessment of the vulnerability of the community. It follows that vulnerability analysis is perhaps the most important part of risk assessment (Bogardi, 2004). In the past, vulnerability in risk management was entirely oriented towards economic risk evaluation. In classical risk analysis risk is defined as the expected value of the damages due to extreme events (Plate, 2006). The economic component is of dominant importance in most developed countries, where fatalities due to floods are usually very small. In less affluent countries, however, saving of lives is more important than economic considerations (ISDR, 2004), and the concept of vulnerability takes on a wider dimension. The ISDR Secretariat (UN 2003, p.279) defines vulnerability:


"Vulnerability: a function of human actions and behaviour that describes the degree to 
which a socio-economic system is susceptible to the impact of hazards.  Vulnerability 
relates to the physical characteristics of a community, structure, or geographic area 
which render it likely to be affected by, or protected from, the impact of a particular 
hazard on account of its nature construction and proximity to hazardous terrain or a 
disaster prone area. It also designates the combination of social and economic factors 
that determine the degree to which someone's life and livelihood are to loss or dam
age by a specific identifiable threat or event in nature and society." 
It can be seen from this definition that the task of incorporating vulnerability into decision processes at the community level is rather difficult. First of all, there is the issue of defining the local vulnerability. It is usual to point to the vulnerability of old people and of children, but it is not so easy to incorporate concern for these societal groups into local actions or action plans. There is no question, however, that Community protection must include a local assessment of the vulnerability of the people living in a potentially flooded area, and that it is an important planning task to assess the vulnerability. It is one of the challenges, to put the assessment of the social vulnerability into terms which can be used in a decision process. The search for appropriate indicators for evaluating vulnerability is ongoing, and is a special research area for the United Nations University's Institute for Environment and Human Security (Birkmann, 2006).  
2.5 Decision and implementation

Risk evaluation initiates the decision process, in which alternatives for mitigating potential disasters are studied. The system to be chosen should consist of protective measures - dikes, retention basins, land use changes, river training measures - to protect against a reasonably frequent event, depending on the consequences occurring for exceeding this event, and on preparedness measures for the case that the design event is exceeded. The final decision, obtained through a participatory and political process, results in a revised or new protection system. And if the decision leads to a mitigating measure, then the structural solution (such as building protective structures) or non-structural solution (such as setting up an early warning system) chosen is implemented. 

The conversion of a plan into actual measures usually is time consuming and tedious for the planner, as it requires to get consensus of all people affected by any measures. The task of risk managers of a community is to find the right balance between preparedness efforts, damage compensation and permanent protection. Getting consensus within city councils or community leaders is one part, but generally more complicated is the process of getting the assent of the people directly affected by the measures. Often the benefits of a flood protection measure do not accrue to the person who is disadvantaged by the measure. Typically this is the upstream - downstream conflict of flood retention: on the Rhine river it proves extremely difficult to realize the Rhine Action Plan, because of farmers in the upstream region of the Upper Rhine are reluctant to give up land, or land use, for the sole benefit of people living downstream. 

In order to exchange information and experience on flood management , the European Community supports a program called SAFER (Strategies and Actions for Flood Emergency Risk Management), in which the concept of flood partnerships is applied. The state of Baden - Württemberg in South Germany has subscribed to this program, and communities in the state join communities in other European countries to exchange experiences on the European level, in working on preparedness measures with the public and with industry.  Their purpose is to inform and familiarize the public of flood action plans. 

2.6 System operation

The second part of risk management is the process of operating the protection system. A distinction must be made between risk management for planning, and risk management for operation - which is risk management in a narrower sense. Risk management for operation is what is done on a day to day basis in the disaster prone area. It starts with maintenance: all components of a flood protection system, including warning tables and signs, have to be maintained and kept functional. Furthermore, if one knows that a flood may occur at any time, one should be prepared for it, and this means one has to stock up on medical supplies, food stores etc. and one must be ready to start an early warning procedure - in our case a flood warning, but many other natural extreme events (storms, volcano eruptions, land slides) also can be anticipated to some extent. 
Early warning systems are among the most effective non-structural measures for saving lives and reducing property damage, and improvement of existing, and installation of new early warning systems is among the important tasks of flood risk management. It is the first step in the development of a flood mitigation system, and modern technologies of forecasting make the task of forecasting for early warning systems applicable for many regions where in the past forecasting was not possible. An example of a system which moves from forecasting to early warning is that for the Mekong in South East Asia (Plate & Insisisiengmay, 2005).

2.7 Flood early warning for the lower Mekong

The lower Mekong, in particular the regions of Cambodia and Vietnam located near the river depend for its agriculture on seasonal flooding from the floods of the Mekong. However, extreme floods are harmful, as was experienced in the years 2000 and again 2001, with more than 800 people losing their lives in the floods. Consequently, it is an important challenge to provide an early flood warning system for the people of the region.  This task has been assigned to the Regional Center for Flood Mitigation and Management (FMMC) of the Mekong River Commission (MRC) Secretariat, which is located in Phnom Penh, Cambodia. MRC provides forecasts for floods on the main stem of the Mekong which are sent daily at 10:00 AM to responsible authorities by e-mail (Apirumanekul, 2006). The forecasts also are put on the web where they can be picked up by anybody who is interested. 
In endangered communities these forecasts must be translated locally into adequate warnings for the people. FMMC includes in its web-page the hydrograph of the forecasted water level and a line which indicates the danger level of the expected flood. However, this value is valid only for the locality of the gage. It is not easy to relate from the gage on the river to a village many kilometers away from the river. To overcome this problem, a number of projects have been developed (among others with donor help from the US and many non-governmental organizations (NGOs)) with the purpose of relating gage readings on the river to gages, which are installed in villages in the flood plain. 
Naturally, the establishment of a gage in a village is no guarantee that warning will reach the people, because it takes a responsible person in every village to accept the duty listening to forecasts and to draw the appropriate conclusions. In some countries the government of the provinces or the responsible national ministry issues authorized warnings, but these need to be seen and accepted at the local level. This indicates the importance of a well functioning chain from reliable forecasts to trusted warnings - if the forecast leads to wrong warnings, eventually the interest of local observers will sag and the system will not work. The situation becomes particularly confusing when there is more than one source of warnings, and these come to different conclusions. This is why one of the requests of forecasting experts (Zeeman, 2003) is that there should be only one authorized voice of issuing warnings - and that can only be the National Service of a country. This position makes sense; however, it is contested in particular by other forecasting experts, who on the basis of the same data information may reach different conclusions by putting different weights on other scenarios from the same ensemble of forecasts. On the other hand, even a reliable forecast may not work if people are not prepared to act appropriately. People forget preparedness, in particular in areas where floods are rare events, so that many years no floods are forecast. This is particularly difficult for villages which are on the edges of the flood plain, where only once every ten or more years a danger of flooding exists. Regular control, and perhaps training, of responsible local persons is an important aspect of maintaining such a system.
The transmission stage of the early warning system ends with the warning passed on to the contact person in each village, i.e. to a responsible person, who draws the necessary conclusion for actions that need be taken - such as alerting local police or fire fighters (who in many countries are trained to respond to all natural disasters). Typically in the Mekong region this person could be a voluntary and motivated member of the local Red Cross, supported by NGO activity. In some small villages in Cambodia the US/AID has distributed T-shirts to such volunteers, which these not only wear proudly, but which identify them visibly as knowledgeable persons. They are trained not only to identify flood warnings given by the MRC (or others) for the main stem of the Mekong and translate them to local levels, but also to advise people what to do in flood emergencies. This leads to the third part of the warning process: the response of people who obtain the warning. They must be prepared to act, and to act appropriately. In villages on the Mekong which are prepared for flood alert by Red Cross and NGOs, there typically exists a bulletin board at a popular location, on which different stages of alertness and what to do are displayed in pictorial form and in writing: green for a first warning (go home from the fields), yellow for a higher emergency (prepare for moving, protect objects that can be damaged by water) and red for maximum emergency (take your livestock and families to higher ground). Useful is a second board on which escape routes are shown and high ground is marked, so that people will know where to go.
2.8 Role of education and training
The example of the Mekong indicates the necessity of training the persons who are the flood experts in the communities - but also to educate the people to learn how to handle extreme events. Obviously, the direct training chain described for the Mekong is not effective. With many hundred villages in the potentially flooded flood plain on the Mekong - but also in other flood prone countries in particular of the developing world - the task of setting up such gages has to be carried on many shoulders, and one of the present sub-programs of the FMMC is to conduct workshops in Cambodia and South Vietnam, in cooperation with national or provincial governments, to inform local authorities on how to set up such local systems. This will multiply the effort, and it can be hoped that within a few years every village will have been reached. This approach is in accordance with what is stated in the Hyogo framework for Action: 
"The starting point for reducing disaster risk and for promoting a culture of disaster resilience lies in the knowledge of the hazards and the physical, social, economic and environmental vulnerabilities to disasters that most societies face, and of the ways in which hazards and vulnerabilities are changing in the short and long term, followed by action taken on the basis of that knowledge". 
This statement reflects the key issue of all preparedness actions for protecting against floods: that there must exist an institutional structure that enables governments, communities and people at risk to function in a well coordinated manner.  This is not something that can be developed overnight, it is a long process of education and training, which starts with establishing what is called "an enabling environment". An enabling environment for flood protection is an environment where politics give appropriate priority to safe guarding lives and property of all its citizens, within an adequate framework for managing water in all its aspects for the benefit of society. 
3. Conclusions
The susceptibility of communities to extreme floods depends not only on the flood level itself, but also on the ability of the community to protect its citizens from the consequences of the extreme floods. Many of the factors which determine vulnerability and resilience of communities have been mentioned. In conclusion, strategies of communities for flood protection must be directed towards creating an enabling environment in which private citizens in cooperation with the administration use all means available for minimizing the potential impact of extreme natural events, such as floods, on the livelihood of the individual and on the community infrastructure. The framework of an enabling environment is based on three fundamental pillars: a people oriented political system, education and training not only of the population to enable adequate understanding of necessary actions, but also of the personnel and administrators of the projects and the water resources planning, and the ability and willingness of the people to cooperate and react to the recognized need for protective actions. The political system must encourage, and provide the means for the necessary activities - by giving appropriate priority to the business of protection as compared with other needs of society. Only understanding of the needs and the threat of floods will make people respond in an appropriate way necessary for preventing large floods to become disasters. In recognition of this fact the appropriate response to extreme events must be made aware to community administrators and citizen alike, which emphasizes the role of education and training as part of the mitigation strategy against extreme floods. 
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