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The Early Warning, Early Action Learning Process is for enhancing capacity of Myanmar Red Cross Society (MRCS) in application of information of various timescales, for preparedness and emergency response. 

This Early Warning, Early Action Participant’s Guidebook has been customized for the MRCS by the Regional Integrated Multi-Hazard Early Warning System (RIMES) with support from the American Red Cross (ARC). Historical data and other hydro-meteorological and geological information were provided by Myanmar’s Department of Meteorology and Hydrology (DMH). 

Credit for photos: Ruby Rose Policarpio/RIMES, 2015.
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LEARNING PROCESS OVERVIEW 


Early Warning, Early Action (EWEA) is defined by the International Federation of Red Cross and Red Crescent Societies (IFRC) as regularly taking action, prior to a disaster, utilizing scientific information of all timescales. Figure 1. Utilization of information of various timescales, for reducing risks to lives, properties, and livelihoods


This context exemplifies a dynamic process of short-, medium-, and long-term preparedness and puts into perspective the paradigm shift from responding to a disaster to responding to forecast/warning/risk information, for preparedness. 

This shift of paradigm is especially relevant for countries like Myanmar, being prone to both hydro-meteorological and geological hazards and where, over the years, such hazards have impacted recurrently on lives, properties, livelihoods and development. While information of various timescales (from historical data, real-time observation, short-, medium- and long-range forecasts, to climate change projections) and of various hazards (hydro-meteorological and geological) are available from the Department of Meteorology and Hydrology (DMH), the country’s mandated National Meteorological and Hydrological Service (NMHS) and National Tsunami Warning Center (NTWC), these information are not translated into appropriate/meaningful action due to capacity requirements of various disaster risk management (DRM)/disaster risk reduction (DRR)/early warning (EW) institutions in seamlessly applying and integrating the said multi-hazard, multi-timescales information in a location-specific context, for putting in place necessary preparedness measures. 

The Myanmar Red Cross Society (MRCS), the leading humanitarian organization in Myanmar which plays a key role in the country’s early warning system (EWS) through provision of auxiliary support to the government, could take forward the EWEA capacity building process, for effectively carrying out various DRM/DRR/EW activities and for building the capacity of others within MRCS and other institutions in the country, subsequently. 

The EWEA Learning Process for MRCS has been customized and tested and refined through two (2) tiers of capacity building: that for national level trainers, and community officials and volunteers in MRCS priority areas. This Guidebook captures this customized Learning Process for MRCS. 
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MODULE 1. CONTEXTUALIZING THE EWEA CAPACITY BUILDING PROCESS 


M1.S1. Early Warning, Early Action: The Learning Process   


What is the session about?

This session has been designed to “set the stage” for the EWEA Learning Process as well as establish rapport among you, the participants, to facilitate a highly interactive environment, which is essential for optimal learning. 


What are the objectives of this session? 

At the end of the session, you are expected to: 
· contextualize the EWEA Learning Process, including its purposes and objectives, methodologies involved, and targets
· know each other and develop rapport for optimization of individual and collective contributions to the Learning Process 
· be familiar with the interactive nature of the Learning Process 
· be oriented of what is expected from you at the end of, and subsequent to, the Learning Process 
· be familiar with the components of the EWEA Learning Process and how each is linked to the others


What methodologies are involved? 

The EWEA Learning Process combines the following capacity building methodologies, for enriching your learning experience: 
· Power point presentations 
· Brainstorming 
· Discussions 
· Data Analysis
· Team exercises
· Simulation exercises 
· Supplementary hand-outs/reading materials 


Why are you being exposed to the EWEA Learning Process? 

You are learning EWEA, as DRM/DRR/EW practitioner of the MRCS, to enable you to:
· Translate forecast/risk information, of various timescales, into location-specific potential impacts outlook and corresponding response/management strategy options 

· Integrate most plausible forecast-based courses of action into planning and decision-making, in various levels and in various timescales, thereby facilitating robust preparedness

· Communicate risk information to different levels of decision-makers and volunteers, from the national to sub-national and community levels, for enabling appropriate responses, for both resources and risks management

· Regularly assess the state of local/community EWS, for tailoring initiatives to address location-specific gaps, and customize this Learning Manual, as required, for keeping MRCS initiatives location- and time-relevant and hence, effective

· Train others, within MRCS and other relevant organizations and local governments, including communities and relevant disaster management committees, in EWEA


What are the features of this learning process? 

This capacity building process has the following unique features: 

· Puts into perspective short-, medium-, and long-term preparedness through the utilization of forecast/risk information of various timescales and for addressing issues of uncertainties associated with forecasts

· Advocates utilization of forecast in both resources and risks management, for optimizing benefits from the information
 
· A capacity building process that evolves over time, adjusting to the changing nature of risks, developments in technology, changes in EWS strengths and gaps, etc. and adopts lessons learnt from recent experiences and location-specific requirements 

· A learning process that adheres to the principle of collective learning, and hence facilitates sharing of experiences and thoughts among participants 

[image: http://blog.mipimworld.com/wp-content/uploads/2015/02/preparation-icon.jpg]The EWEA Learning Process is designed for DRM/DRR/EW practitioners, like you, in the MRCS. As DRM/DRR/EW are crosscutting themes in various hazard-sensitive sectors in Myanmar, the EWEA Learning Process could be adopted by DRM/DRR/EW practitioners in such sectors. 






What is the Learning Process Structure? 

Customized for your requirements, the EWEA Learning Manual is designed to be a four (4) days capacity building process, for enhancing responses to forecast/risk/warning information, and is constituted of the following Modules: 

Module 1: Contextualizing the EWEA Capacity Building Process, for providing an overview of the learning process, for facilitating, at the very beginning, understanding of the purposes and objectives of the capacity building process and appreciation of what are expected of you at the end of the process. This will also set the interactive nature of the process, to encourage openness among all participants, to share thoughts, experiences and lessons learnt, and knowledge gained, which is necessary for collective learning. 

Module 2: Understanding the Early Warning System (EWS), establishes EWS contexts, both within the MRCS and in the country. With two (2) complementing sessions, relevant frameworks, principles, concepts and terminologies, and the multi-institutional, multi-disciplinary collaboration required in an end-to-end EWS are highlighted. 

Module 3. Understanding Hazards and Warnings, facilitates understanding of natural hazards in Myanmar and forecast/warning/risk information issued by DMH for guiding preparedness and emergency response. 

Module 4. Early Warning, Early Action, capacitates in translating forecast/warning/risk information into potential impacts outlook and corresponding response/management strategy options and how such could be integrated into plans and decisions, for optimizing resources and risks management, in a multi-timescales context. Module 4 takes into perspective the importance of location-specific risk analysis and responses, due to differential levels of exposure, vulnerabilities and capacities in local areas/communities. This Module highlights three (3) levels of capacity building – a) facilitating national preparedness and emergency response in MRCS; b) communicating customized advisories for specific MRCS branches and communities; and c) facilitating appropriate responses in communities.

Module 5.  Impacts and Sustainability, focuses on dynamic evolution of the EWEA learning process through assimilation, over time, of changing risks, technological advances, evolving capacities and gaps, lessons learnt from relevant experiences, and other requirements, for ensuring the sustainability. 
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MODULE 2: UNDERSTANDING THE EARLY WARNING SYSTEM


M2.S1. Terminologies, Concepts, Frameworks and Principles 


What is this session about? 

The clear understanding of relevant terminologies, concepts, frameworks and principles used in DRM/DRR/EWS will assist you to enhance the delivery the EWEA Learning Process, better perform your tasks in your respective area of jurisdiction, and connect to relevant work and functions of other institutions. It will also help you avoid confusion in working with MRCS and other institutions involved in DRM/DRR/EWS in your area of jurisdiction. 

Moreover, the basic guiding principles in EWS, which you should always take into perspective in exercising your roles and functions as DRM/DRR/EWS practitioners of the MRCS, should also be well appreciated, for an efficient and well-coordinated EWS. This session elucidates these terminologies, concepts, frameworks and principles as a basic foundation of this Learning Process. 


What are the objectives of this session? 

At the end of the session, you are expected to: 
· better understand key terminologies, concepts, and frameworks in DRM, DRR and EWS
· understand and apply the basic principles that should be taken into consideration in the EWEA Learning Process 


What should we learn? 

One of the key steps to better delivery of the EWEA Learning Process is to be oriented with relevant DRM/DRR/EWS terminologies, concepts, frameworks, and principles. 

In Myanmar, both the Relief and Resettlement Department (RRD) and MRCS have adopted DRM/DRR/EWS Terminologies (provided as Annex 1). You have to have a good grasp of these terminologies to proceed with understanding concepts, frameworks and principles. 

In the context of MRCS, the following key concepts, together with relevant frameworks and principles, have to be understood. 

EWEA. EWEA adheres to the utilization of information of all timescales (i.e. integration of application of forecast/warning/risk information of different lead times – from a few hours, to days, weeks, months, years, and decades), for more effective management of potential risks from natural hazards of both hydro-meteorological and geological in nature. This Learning Process puts forward the seamless integration of these information of various timescales. Figure 2 provides details of potential application, in various sectors, of information of various lead times. Taking action prior to a hazard is the defining mechanism in EWEA. Source: WMO Disaster Risk Reduction Programme
Figure 2. Utilization of information of various timescales in planning and decision-making. Information of various lead times provide opportunities for different levels of application 


EWS. The EWS, as defined by the United Nations International Strategy for Disaster Reduction (UNISDR), is a set of capacities for generation and dissemination of, and responding to relevant and meaningful warning information, for risks management. A people-centered EWS, takes into context enabling individuals and communities at-risk to act meaningfully ahead of the hazard for reduction of injury, loss of life and damage to livelihoods and property, and environment. 

The people-centered EWS is comprised of four (4) essential elements, which are interconnected: risk knowledge, monitoring and warning service, dissemination and communication, response capability (in Figure 3). 
 
RIMES elaborated this people-centered EWS framework, in an end-to-end information generation and application mechanism, reflecting the scientific, institutional and societal processes in the system (refer to Figure 4).                                    Source: UNISDR/PPEW
Figure 3. Components of the EWS
                                                            Source: RIMES
Figure 4. Scientific, institutional and societal processes in an end-to-end EWS

Figure 4 underscores the processes and stakeholder roles involved for an effective and sustained people-centered EWS. These processes are equally important and any gap in the end-to-end chain could lead to failure of the EWS. Annex 2, “What Makes A Disaster?” provides examples. 

It should be noted that an end-to-end EWS has to take a multi-hazard approach (i.e. preparedness for both hydro-meteorological and geological hazards) for robustness. Through a multi-hazard approach, capacities in the end-to-end chain are built/enhanced for both frequent, high lead time and low-impact events (e.g. cyclones, riverine flood) and infrequent, low lead time, and high-impact events (e.g. thunderstorms, tsunami). 
Hydro-meteorological hazards are driven by atmospheric and/or hydrological phenomena. Examples are heavy rainfall, strong wind, cyclones, floods and rain-induced landslide. 

Geological hazards are triggered by land process like earthquakes which could potentially result to liquefaction, landslide, tsunami, and fire. 


[image: http://blog.mipimworld.com/wp-content/uploads/2015/02/preparation-icon.jpg]



EWS and Early Warning Information. The distinction between EWS, as a collection of capacities for generation, dissemination, translation and responding to warnings should be very clear against early warning information, as the information issued by DMH, as the mandated early warning provider in Myanmar, and disseminated and utilized by relevant institutions, including MRCS, and communities. As indicated in Figures 3 and 4, early warning information is part of the EWS.  

EWS and DRM/DRR. The EWS is not a stand-alone system. Rather, it is an intrinsic component of DRM/DRR. EWS facilitates information/forecast/warning-based decisions and actions, for more effective DRM/DRR. 

Hazard and Disaster. Natural hazards are events, of either hydro-meteorological or geological in origin, which could potentially cause disruption of life, property damage, loss of livelihoods, injury and loss of life, among others. It should be noted that hazards and disasters are not the same. Hazards become disasters if and when their impacts are beyond the coping capacity of communities/societies, using their own resources. A disaster entails serious disruption of the functioning of a community or society involving widespread human, material, economic or environmental losses and impacts. 


[image: http://blog.mipimworld.com/wp-content/uploads/2015/02/preparation-icon.jpg]
Risk increases as the frequency or severity of hazards increases, people’s vulnerability increases and people’s capacity to cope decreases. This is embodied in the equation: 
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The variables involved in determining risk denote the evolving nature of risk. Risk increases as hazard intensity and vulnerability increases and capacity decreases. On the other hand, risk decreases as hazard intensity and vulnerability decreases and capacity increases. Given a hazard, risk changes over space and time, due to differences and changes in vulnerabilities and capacities. 







[image: ]IFRC, 2012. Community Early Warning Systems: Guiding Principles. https://www.ifrc.org/PageFiles/103323/1227800-IFRC-CEWS-Guiding-Principles-EN.pdf
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M2.S2. Myanmar’s Early Warning System and the MRCS


What is this session about? 

MRCS, the leading humanitarian organization in Myanmar, providing auxiliary services to the government in DRM/DRR/EW, is a key actor in the country’s end-to-end EWS. With its extensive network of volunteers throughout the country, MRCS is in a unique and advantageous position to facilitate preparedness in various levels, utilizing multi-hazard, multi-timescales information. Noting the multi-sectoral context of the end-to-end EWS, this capacity of MRCS could be harnessed to its full potential, through better understanding of its EWS roles, how the said roles are linked to the broader system, and how they complement those of other actors within the system. This session establishes the end-to-end EWS as a multi-institutional and collaborative system, rather than stand-alone. 


What are the objectives of this session? 

At the conclusion of this session, you are expected to: 
· understand Myanmar’s end-to-end EWS, the actors therein and their roles, mandates and contributions to the functionality of the system
· understand the roles of MRCS in Myanmar’s EWS and how the said roles complement and supplement those of other actors in the system
· understand and be able to undertake coordination mechanisms in early warning, with respect to various relevant actors/organizations


What should we learn? 

The disaster preparedness/DRM/DRR mechanism in Myanmar is governed by the National Disaster Preparedness Central Committee (NDPCC), which was established in 2005, and its sub-committees (in Figure 5). Disaster Preparedness Committees (DPCs) have been established in state/region, district, township and village tract/village levels. 

In 2009, the NDPCC put into effect the Standing Order on Disaster Management. Taking forward lessons from Cyclone Nargis in 2008, the Standing Order on Disaster Management put emphasis on the role of early warning system and mandated the use of risk/forecast/warning  information for guiding preparedness activities in various levels. Figure 5. Disaster preparedness/DRM/DRR mechanism in Myanmar


Subsequently, the 2013 Natural Disaster Management Law of Myanmar was put in place, further underscoring the importance of the EWS. 

MRCS has been imbedded in Myanmar’s EWS, as mandated by the Standing Order on Disaster Management of 2009, through membership in: 
· Inter-Ministerial Coordination Committee for Disaster Management 
· Advisory Committee for Natural Disaster Management 

MRCS also contributes to the Contingency Plan of the Humanitarian Country Team and the Myanmar Action Plan in Disaster Risk Reduction (MAPDRR). MRCS’ salient roles in DRM/DRR/EWS require close working relationship with DMH, RRD and General Administration Department (GAD), among others. 

MRCS has a dedicated Disaster Management Department, part of whose responsibility is the provision of timely information and analysis of on-ground requirements, for deploying necessary support. The establishment of an Emergency Operations Center (EOC), within MRCS, linked to DMH and RRD and the establishment of Virtual Private Network has been a significant milestone in facilitating information sharing from its headquarters in Nay Pyi Taw, to its branches and regional offices, and further down the chain, up to the communities.  Its Regional Disaster Response Teams (RDRTs) provide expertise in a wide range of work, including communication of relevant information and dealing with the media. 

In Implementing Community-Based DRM/DRR, one of MRCS’ key roles is on identification of at-risk communities through outcomes of Vulnerability and Capacity Assessments (VCA) and conduct of awareness and social mobilization activities, among others. The shift of paradigm to disaster preparedness/DRM/DRR, from the earlier more passive approach of disaster management, also provides MRCS the opportunity to mobilize institutional and community action, based on information of various lead times, prior to impacts of natural hazards. 

It is important to understand that MRCS’ role in Myanmar’s EWS is linked to that of other stakeholders in the system. To understand this complementing and supplementing roles of stakeholders in a big puzzle that is the EWS, in the context of MRCS, identify the stakeholders in the various components/ processes of the end-to-end EWS (example, in the context of the agriculture sector in Myanmar, is provided in Figure 6. Figure 6. Mapping stakeholders in the EWS for agriculture in Myanmar


Subsequently, prepare a diagram illustrating the roles of MRCS and other relevant key actors in the end-to-end EWS. 


[image: ]Government of Myanmar, 2009. Myanmar Action Plan on Disaster Risk Reduction. http://www.preventionweb.net/files/18657_myanmaractionplanondisasterriskredu.pdf
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MODULE 3. UNDERSTANDING HAZARDS AND MONITORING AND WARNINGS SYETMS 


M3.S1. National Hazardscape 


What is this session about? 

Myanmar is exposed to multiple natural hazards, both hydro-meteorological (tropical cyclones, heavy rainfall, strong wind, storm surge, flood, rainfall-induced landslide, etc.)  and geological (earthquake, tsunami, earthquake-induced landslide, etc.). While experienced on a recurrent basis, the said natural hazards are not well understood. This session is designed to give you purview of the multi-hazard context of the country and to enable you to understand hazard drivers, recurrence/manifestation, range of impacts, and other relevant information. Understanding hazards leads to enhanced preparedness, and will guide you in customizing the EWEA Learning Process for various target areas/communities. 


What are the objectives of this session? 

This session is aimed at enabling you to: 
· better understand hazards, their drivers, recurrence/manifestations, and range of experienced impacts in Myanmar  
· appreciate the importance of historical data in understanding hazard events
· understand the multi-hazard context in different areas in Myanmar 
· be familiar with available tools for understanding hazards 


What should we learn? 

In Myanmar, key hydro-meteorological hazards include heavy rainfall, flood, strong wind, cyclone, storm surge, thunderstorm, drought, and high and low temperature. On the other hand, a key geological hazard in Myanmar is earthquake. Earthquake can trigger secondary hazards like liquefaction, landslide, tsunami, and fire. 

To internalize the process of learning about these hazards, recall the hazards you have experienced in your home, in your work place, or even when you were traveling to other areas in the country. Identify the areas in the country (through a map, in Figure 7) where you have encountered such hazards. You can use push pins in various colors (each color to represent a hazard), or other indicators. When working in a team, ask each of your team member to identify the hazards they have experienced and where. The information provided by your team will be supplemented by that provided by other teams, when you undertake this learning process.  The output from this exercise is a simple hazard map. 
Figure 7. Myanmar map which can be used to develop a simple hazard map, through identification of hazards experienced in various areas.







































Upon completion of the simple hazard map, complete the hazard calendar (in Table 1) by shading the months of occurrences of the experienced events. 

	Table   1. Hazard Calendar

	
	JAN
	FEB
	MAR
	APR
	MAY
	JUN
	JUL
	AUG
	SEP
	OCT
	NOV
	DEC

	Cyclone 
	

	
	
	
	
	
	
	
	
	
	
	

	Heavy Rainfall 
	
	
	
	
	
	
	
	
	
	
	
	

	Flood 
	

	
	
	
	
	
	
	
	
	
	
	

	Landslide
	
	
	
	
	
	
	
	
	
	
	
	

	Strong Wind
	
	
	
	
	
	
	
	
	
	
	
	

	Storm Surge 
	
	
	
	
	
	
	
	
	
	
	
	

	Drought 
	
	
	
	
	
	
	
	
	
	
	
	

	Earthquake
	

	
	
	
	
	
	
	
	
	
	
	

	Tsunami 
	

	
	
	
	
	
	
	
	
	
	
	

	Others
	

	
	
	
	
	
	
	
	
	
	
	



You will validate the simple hazard map and calendar as you go along subsequent sessions. 

The completion of the simple hazard map and calendar and the validation process that will follow are intended to a) reinforce your knowledge of natural hazards in a location-specific context; b) set in motion a process of understanding the recurrence of hazards, the frequency of their recurrence, and variations in the intensity of recurring events and their impacts, among others; and c) assist you in better interpretation and translation of forecasts, in subsequent sessions of this learning process. 













M3.S2. Hydro-Meteorological Hazards: Drivers, Recurrence and Impacts, Monitoring and Prediction System and Warnings 


What is this session about? 

This session is directed at enhancing your understanding of various hydro-meteorological hazards in Myanmar, their drivers, patterns of recurrence and range of impacts, as one of the milestones to preparedness. Forecasts and warning information, of various timescales generated by DMH, for anticipating the said hazards, will also be elucidated in this session.  


What are the objectives of this session? 

This session is intended for you to: 
· understand the drivers, recurrence and impacts of hydro-meteorological hazards in Myanmar 
· be familiar with key processes of hazard monitoring and forecasting 
· understand forecast/warning/risk information of various timescales, including contents, purposes, limitations and uncertainties 
· understand symbols and color codes associated with forecasts/warnings 


What should we learn? 

Climate Drivers. Hydro-meteorological hazards in Myanmar occur due to the dynamic atmospheric processes. Learning your climatology will make you better understand the hazards that you encounter seasonally or annually. Hence, before you proceed to learn about the various hydro-meteorological hazards, it is imperative that you understand that your climate, in Myanmar, is the outcome of a complex interaction of the sun, ocean, atmosphere, ice, land and life (in Figure 8). Essentially, climate varies due to the differences in local areas and in these interactions. Myanmar is a tropical country whose climate is mainly driven by the monsoon (in Figure 9). Figure 8. Climate and its various drivers in the global, synoptic, and meso scales

 
The source of this material is the COMET® Website at http://meted.ucar.edu/ of the University Corporation for Atmospheric Research (UCAR), sponsored in part through cooperative agreement(s) with the National Oceanic and Atmospheric Administration (NOAA), U.S. Department of Commerce (DOC). ©1997-2015 University Corporation for Atmospheric Research. All Rights Reserved.


 Figure 9.  Wind flow patterns associated with Asian Monsoon. During summer, air moves from the cooler ocean to warmer land (Southwest Monsoon). The moisture-laden air from the ocean warms as it reaches land, rises, and condenses as rain. In winter, cold, dry air flows from cooler land to warmer ocean. 

The source of this material is the COMET® Website at http://meted.ucar.edu/ of the University Corporation for Atmospheric Research (UCAR), sponsored in part through cooperative agreement(s) with the National Oceanic and Atmospheric Administration (NOAA), U.S. Department of Commerce (DOC). ©1997-2015 University Corporation for Atmospheric Research. All Rights Reserved.


















Derived from the Arabic word mausim, which means season, monsoon is the seasonal change in wind direction driven by reversals in atmospheric pressure.








[image: ]It is important to understand that the Southwest Monsoon, occurring every May to September in the country, is the source of abundant rainfall (about 95% of annual rainfall on a national average), that facilitates various livelihoods, household activities and even developmental initiatives. There are, however, spatial and temporal variabilities in rainfall patterns, over space and time, in Myanmar. 

Spatially, the coastal areas receive the highest amount of rainfall, of up to 5,000 mm annually. On the other hand, the Central Dry Zone records the least rainfall of about 500-1000mm of rainfall annually. This variability is shown in Figure 10.                                                               Source: DMH
Figure 10. Spatial variability of annual rainfall over Myanmar


The mountains surrounding the Dry Zone prevent rainfall, associated with the Southwest Monsoon, to affect the area. As warm wet air moves up, it cools and condenses at the windward side of the mountain. The air, without much moisture left, advances to the leeward side. This is called orographic or rain shadow effect. 


















It is equally important to note that variations in climate are happening from season to season and from year to year, depending on factors that could influence the phenomena that affect the country. This is called temporal variability or variability over time. Figure 11 shows the variability of Southwest Monsoon in Myanmar. 


Climatology is the climate behavior of an area for a long period of time. This is calculated from at least 30 years of observed data. This is often described as the “normal” conditions of an area. In the Dry Zone, 500-1000 mm of rainfall is the normal annual rainfall. Thus, in climatological context, “normal” does not always mean “good”. 





Source: DMH
Figure 11.  Rainfall variability during the Southwest Monsoon Season, on a national average, from 1981 to 2014.
Southwest Monsoon Rainfall Over Myanmar
1981-2014
Rainfall (mm)

These variabilities usually result to hazards, which also include extreme events. Key hydro-meteorological hazards in Myanmar include:  

Heavy Rainfall. The rainfall season in most regions and states in Myanmar, except those within the Central Dry Zone, is associated with the Southwest Monsoon – from May to September. Depending on the strength of the Southwest Monsoon, heavy rainfall can be experienced in various parts of the country. Heavy rainfall, during the Southwest Monsoon, can result to floods and landslides. Heavy rainfall can also be associated with thunderstorms, cyclones and other cyclonic activities in the Bay of Bengal and remnants of typhoons from the South China Sea. 

Flood. Flood is an event where a dry land or area becomes submerged in water that has accumulated on the ground surface due to excessive rainfall or that has overflown from a river or other source of water over a period of time. Floods could be classified as: 

Riverine flood – flood caused by the overflowing of rivers; floodwaters cover a wide area and spread rapidly to adjoining areas of relatively lower elevation

Flash flood – flood that develops rapidly, mainly due to extremely short concentration time of drainage catchment; for example, rainfall in hilly and mountainous terrain that takes only a short time to reach the river channel, rapidly increasing the streamflow and exceeding the channel’s capacity.  The term is also used to refer to urban flood that occurs within hours of an intense rainfall. 

Localized flood – flood occurring in small areas, usually due to heavy rainfall, saturated soil, and poorly built infrastructures, among others. 

Coastal flood – occurring in low-lying coastal regions, can be caused by high tides, storm surges, etc. or a combination of heavy rainfall and high tide.
Landslide. A landslide is a movement of mass of rock, earth or debris down a slope under the influence of gravity and other factors, including heavy rainfall. 
Strong Wind. This is mainly associated with cyclones and thunderstorms. Cyclone-associated strong winds could generate secondary hazards like storm surges (in Figure 12) and coastal flooding. Figure 12.  The mechanism of storm surge, or abnormal rise in sea level causing big waves which usually result to coastal flooding. Storm surges are associated with cyclones and can be especially devastating when coinciding with high tide. 

Cyclone: A cyclone is a large rotating storm characterized by high speed winds that form over warm tropical waters, spiral rain bands and an area of low-pressure called the eye.
Tropical cyclones develop over warm waters near the equator (>26°C). Warm water is necessary for facilitating abundant evaporation, transferring the energy of the ocean into the atmosphere. Figure 13 details the formation of a tropical cyclone. 

                                                                                                                                                  Source: NOAA
Figure 13. Formation of tropical cyclone















Tropical cyclones weaken as it moves farther from the source of its energy which is moist air. This happens during landfall, cyclone movement into higher altitudes, or interaction with a high pressure area. 

Myanmar is located in the Bay of Bengal, a very active area for cyclone formation. Per 135 years of record (1877-2012), a total of 1,294 storms formed in the Bay of Bengal; 87 of these made a landfall in Myanmar (in Figure 14). April and May, and October and November, are the main cyclone seasons in Myanmar. 
                                         						                             Source: Htay/DMH, 2013
Figure 14. Cyclones in Myanmar from 1877-2012

Remnants of typhoons originating from the South China Sea could also affect Myanmar. 


Cyclone and typhoon are the same weather phenomenon. The names vary, based on their area of origin. Storms forming in the Indian Ocean are called cyclones while those forming in the South Pacific are called typhoon. If they form in the Atlantic and Northeast Pacific, they are called hurricane. 

[image: http://blog.mipimworld.com/wp-content/uploads/2015/02/preparation-icon.jpg]








Thunderstorms. A thunderstorm is a rainshower accompanied by lightning and thunder. These are fast-forming events  (i.e. within a few hours) that are triggered when the following are present: 
· moisture – for forming clouds and rain
· unstable air – relatively warm air that can rise rapidly 
· lifting mechanism – fronts, sea breezes and mountains are capable of lifting air for helping form thunderstorms (e.g. air moving up a mountain; b) collision with a front (boundary between two air masses); and c) cool air from ocean or lake

The developing stage of a thunderstorm involves a cumulus cloud being pushed upward by rising column of air, and matures when the rising column of air continues to feed the storm and rain begins. Thunderstorms are associated with localized short duration but heavy rain (sometimes hail), lightning and thunder, strong winds and in extreme cases, tornadoes. Heavy localized rainfall can cause flooding. 

Drought. Drought occurs in various areas of the country, due to rainfall deficit. Drought in many areas of the country is usually triggered by significant shortfall of rainfall from the Southwest Monsoon. 

Now that you understand hydro-meteorological hazards and their occurrences, go back to your earlier completed simple hazard map and calendar. Validate these based on your learnings and on the hazard information provided by DMH, in Figure 15. In case the information you indicated do not match Figure 15, seek clarification from experts. 
Flood
Landslide
Drought
Cyclone

                                                                                       Source: DMH
Figure 15. Areas in red are identified by DMH as affected by hydro-meteorological hazards indicated on top of the map






















[image: http://blog.mipimworld.com/wp-content/uploads/2015/02/preparation-icon.jpg]Note that the areas identified in Figure 15 are general categorization. As you may have experienced, hazards may occur in pockets or small areas




Your learnings in the preceding sections will assist you in understanding forecast products and services from DMH. How well you act on the warning/forecast/risk information depends on how well you understand them. 

DMH Mandate. DMH is the government agency mandated to observe, analyze, predict, and provide warning services for hydro-meteorological hazards for the protection of lives and properties, reduction of impacts of natural hazards, and sustainable resources management and development.

DMH generates a broad range of forecast products at different time scales.  Figure 16 shows the forecast generation process at DMH.  
Adopted from DMH
Figure 16. Forecast generation system in DMH

This involves the use of:

· Observations: land and upper air observations from Myanmar and neighboring countries, including satellite data
· Numerical Weather Prediction (NWP) model outputs: from various climate centers and DMH; incorporation of observations into NWP models, referred to as data assimilation, improves the spatial and temporal quality of forecasts
· Ensemble Prediction System outputs: from other climate centers; referred to for reducing forecast uncertainty 
· Skillful analysis: of various model outputs and in reconciling sometimes seemingly conflicting information from different sources, particularly for locally severe weather

DMH observations stations, in Figure 17, provide data that are archived in a national database for a) compilation of historical data required for evaluation of climate behavior, including variability, and b) providing input to forecasting and prediction. 

                                                                                                                              Source: DMH
Figure 17.  DMH hydro-meteorological observations stations
Communication mechanism: 
· Radio 	(43)
· Telephone (59)
· Telegraph (2)

Observation stations: 
Hydro meteorological observation stations  (39)

Meteorological observation      stations (63)

Agro-meteorological observation stations (17)

Upper Air Observatory  (1)

Radar Stations




 




















	Table 2. DMH Forecast Products

	Type of Forecast
	Time of Issuance
	Forecast Validity

	General outlook for the monsoon season
	28 April
	Monsoon season

	Seasonal outlook updates
	28 April 
	Early monsoon 

	
	28 June 
	Peak monsoon 

	
	28 August
	Late monsoon 

	Dry season outlook 
	Prior to winter season 
	Winter season

	Monthly weather forecast
	28 of every month 
	1 month 

	10 days weather forecast 
	8, 18, 28 of every month 
	10 days

	Daily weather forecast 
	daily 
	1 day

	Severe weather warnings 
	Issued as needed
	


DMH Forecast Products. Table 2 lists DMH forecast products.  Seasonal climate outlook, outlook for the early monsoon, peak monsoon, and late monsoon periods, monthly outlook, and 10 days forecast are probabilistic forecasts, indicating the likely climate condition for the forecast validity period.  Probable behavior of climate parameters, like rainfall and temperature, are indicated using normal values as baseline.  Likewise, intensity of events/phenomena, e.g. monsoon behavior, is indicated through probabilistic description of potential behavior.

General Outlook for the Monsoon Season/Seasonal Climate Outlook. Issued on 28 April of every year, the General Outlook for the Monsoon Season provides guidance on the potential condition of the Southwest Monsoon, normally occurring from May to mid-October. Parameters included in the outlook are:

· Monsoon and onset withdrawal 
· Bay inference 
· Cyclone frequency 
· Monsoon intensity 
· Rainfall anomaly for different regions and states 
· Temperature anomaly of regions and states 
· Number of rainy days 
· Number of foggy days 

Monthly Weather Outlook.  Monthly outlook is issued every 28th of each month, and provides guidance on the likelihood of development of Low Pressure Areas (LPAs) in the Bay of Bengal, likely rainfall condition, and possible number of rainy days within the period.

10 Days Forecast. Like the monthly outlook, the 10 days forecast describes the possible conditions in the Bay of Bengal, likely rainfall condition, and probable number of rainy days for the 10 days period.

Daily Weather Forecast.  The daily weather forecast provides information on the Bay of Bengal condition, rainfall forecast for different regions and states in the country, and sea condition. This also provides information on possible conditions for subsequent 2 days. 

Storm News is issued for storms/cyclones that:
· are not expected to move towards Myanmar, or
· has the potential of crossing Myanmar but not yet in Myanmar’s area of responsibility, or
· has passed and the threat is over

Storm Warning is issued when the storm or cyclonic storm is:  
· expected to cross Myanmar coast in the next 12 hours
· already in the country 

DMH issues two (2) types of flood warning information, based on the water level reaching or exceeding station-specific danger level, which has been identified for each of the 35 stations along the main rivers:

· Flood Warning:  this means that water level has reached one (1) meter below station-specific danger level.  Areas at major rivers and the upper Ayeyarwady could have warning lead times of one (1) to three (3) days, while areas at the lower Ayeyarwady could have longer warning lead times of seven (7) to 12 days, as headwater takes longer time to reach downstream areas. 

· Flood Bulletin: this means that water level has reached or exceeded the station’s danger level; updates are provided until the water recedes below the danger level. 

Forecast/Warning Interpretation. A clear understanding of forecast information of various timescales requires an understanding of what relevant terminologies mean. These are provided in Tables 3 to 6. 

	



Table 3. Interpretation of Terms Used in Long-Range Forecasts






	Parameters
	Terminologies Indicating Potential 
Conditions 
	Interpretation

	Rainfall and
	Normal
	Rainfall behavior is likely to be close to average

	
	Below Normal
	Rainfall is expected to be less than average 

	
	Above Normal
	Rainfall is likely to be more than average

	Temperature
	Normal 
	Temperature is expected to be close to average 

	
	Below Normal
	Temperature is likely to be cooler than average

	
	Above Normal
	Temperature is likely to be warmer than average

	Monsoon intensity
	   Vigorous
	More rain, strong wind, and rough sea are to be expected for the season/period; prevailing wind is mostly Southwesterly

	
	   Strong 
	Strong wind, moderate to rough sea, and significant monsoon rain is likely 

	
	Moderate
	Rainfall is likely to be less than that in strong condition for the rest of the country but more rain is expected in Central Myanmar; prevailing wind is mostly Southerly 

	
	Weak
	Slight wind, light to smooth sea, and less rain is expected over the rest of the country but convection/thunderstorm rain is likely in Central Myanmar 

	
	Feeble 
	All over the country is to experience fine weather and smooth sea with light wind 


[image: http://blog.mipimworld.com/wp-content/uploads/2015/02/preparation-icon.jpg]In interpreting long range forecasts (seasonal, monthly, and 10 days forecast), it is imperative to recall that your interpretation should be based on average conditions, of rainfall and temperature, in specific areas. Normal is defined as within the range of ±20% of the average. Above and below normal, are above and below of the location-specific normal range, respectively. 







	




Table 4. Interpretation of Terms Used in Daily Weather Reports









	Parameters
	Conditions
	Interpretation 

	Rainfall
	   Isolated 
	Rainfall is likely to occur in 25% of the area of respective region or state 

	
	Scattered
	Rainfall is likely to occur in about 50% of the area of respective region or state  

	
	Fairly widespread
	Rainfall is likely to happen in 75% of the area of respective region or state 

	
	Widespread
	Rainfall is likely to occur in 100% of the area of respective region or state 

	
	Cloudy 
	No rain is expected and sunshine is less or overcast

	
	Light 
	Central Myanmar: Less than .5 inch of rain is likely within 24 hours 
Rest of the country: Less than 1 inch of rain is expected in 24 hours

	
	Heavy 
	Central Myanmar: more than 1.5 inches of rain is expected in 24 hours 
Coastal areas/rest of the country: above 3 inches of rain in coastal areas within 24 hours 

	
	Regionally Heavy 
	Central Myanmar: more than 30% of the area is likely to experience over 1.5 inches of rainfall within 24 hours 
Rest of the country: over 30% of the region or state is likely to experience over 3 inches of rainfall in 24 hours; 

	
	Isolated Heavy 
	Central Myanmar: about 30% of the area is to experience over 1.5 inches of rain in 24 hours
Rest of the country: around 30% of the region or state is expected to receive over 3 inches of rain within 24 hours

	Squalls
	Occasional 
	Squalls is likely to be experienced 4 to 6 times within 24 hours 

	
	At time 
	Squalls if likely to be experienced 1 to 2 times within 24 hours 

	Sea
	Light
	Wave height is about 2-4 feet

	
	Rough
	Wave height is about 4-8 feet

	
	Very rough sea
	Wave height is about 8-12feet







	






Table 5. Storm Categories








	Classification
	Wind Speed (in mph)

	Low Pressure Area
	≤ 32

	Depression 
	32-38

	Cyclonic Storm 
	55-72

	Severe Cyclonic Storm
	> 73

	Severe Cyclonic Storm with Hurricane Wind Force
	> 120



As cyclones are classified based on wind strength, this hazard is mainly associated with strong wind. Coastal areas may be affected by storm surges and coastal flooding, due to the influence of strong wind on waves. Cyclones may be accompanied also by heavy rainfall, though in some cyclone events, rainfall is scant. In cases of heavy rainfall, floods may subsequently follow. Be sure to check the rainfall forecast with DMH. 
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The Beaufort Scale (in Figure 18) provides the potential behavior of the environment per wind speed category. 

	




Table 6. Color Coding System for Storms/ Cyclones









	Color Code
	Interpretation

	Yellow
	The topical cyclone or cyclonic storm is NOT expected to move towards Myanmar coast 

	Orange
	The tropical or cyclonic storm is moving towards the Myanmar coast, but is not expected to cross the country within 12 hours 

	Red
	The tropical or cyclonic storm is expected to cross Myanmar coast in the next 12 hours 

	Brown
	The tropical or cyclonic storm is crossing Myanmar coast/within Myanmar’s area of responsibility 

	Green

	The tropical or cyclonic storm has passed Myanmar and the threat is over
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		                       Source: gcaptain.com 
Figure 18. The Beaufort Scale, used for estimating impacts of wind speed on the environment.


Forecast limitations and uncertainties. Uncertainty increases as forecast lead time increases hence, use of long-range forecasts needs to be complemented with shorter-term forecasts. 

You can make better use of forecasts if you are aware of the degree of uncertainty associated with them.  Terms, numbers (e.g. probabilities), colors, and charts may be used to express the likelihood of occurrence, as shown in Table 7 and Figures 19 and 120.  Key to comprehending uncertainty is a shared understanding between forecasters and users of the terms, numbers, colors, and other visuals used.  

	

Table 7. Use of Terminology in Expressing Uncertainty




	Terminology
	Likelihood of occurrence

	Extremely likely
	Greater than 99% probability

	Very likely
	90% to 99% probability

	Likely
	70% to 89% probability

	Probable – more likely than not
	55% to 69% probability

	Equally likely as not
	45% to 54% probability

	Possible – less likely than not
	30% to 44% probability

	Unlikely
	10% to 29% probability

	Very unlikely
	1% to 9% probability

	Extremely unlikely
	Less than 1% probability


     Source: WMO, 2008
[image: ]
Figure 19. Tract of Cyclone Nargis indicating the cone of uncertainty (in dotted line and shaded area), which means that there is probability that the cyclone may veer away from its predicted tract, to areas within the cone of uncertainty. 
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[image: ]Figure 20. The tract of Cyclone Mahasen  showing cone of uncertainty covering several countries. Communities off the tract but within the cyclone of uncertainty should prepare for the potential impacts of the hazard
UCAR, 2008. COMET Program. Introduction to Climatology. https://www.meted.ucar.edu/afwa/climo/intro/

Nelson, 2014. Tropical Cyclones (Hurricanes). http://www.tulane.edu/~sanelson/New_Orleans_and_Hurricanes/tropical_cyclones.htm

NOAA. National Hurricane Center. Storm Surge Unit. Introduction to Storm Surge. http://www.nhc.noaa.gov/surge/surge_intro.pdf

















M3.S3 Geological Hazards: Drivers, Monitoring and Prediction System, and Monitoring/Warning/Risk Information and Preparedness


What is this session about? 

A robust EWS integrates multi-hazard preparedness. This session details key geological hazards in Myanmar, their drivers, patterns of recurrence and impacts, and monitoring/warning systems. Risk and warning information associated with geological hazards will also be elucidated in this session. 


What are the objectives of this session? 

At the end of the session, you should be able to: 
· understand the drivers, recurrence and impacts of geological hazards in Myanmar
· be familiar with the key processes of monitoring/forecasting of geological hazards by DMH 
· understand risk information and warnings, associated with geological hazards, including their purposes, limitations and uncertainties 
· understand preparedness measures vis-à-vis geological hazards

What should we learn? 
Earthquake Drivers. A key geophysical hazard in Myanmar is earthquake.  Earthquake is defined as a weak or violent shaking of the ground produced by the sudden movement of rock materials below the earth’s surface. Earthquakes are classified as either tectonic or volcanic. 
· Tectonic earthquakes (in Figure 21) are those generated by sudden movement along faults and plate boundaries 
· Volcanic earthquakes (in Figure 22) are generated by movement of magma beneath volcanoes 
Figure 21. Tectonic earthquakes happen when movement happens along faults and boundaries 
Figure 22. Volcanic eruption can cause earthquakes








Myanmar is most prone to tectonic earthquakes. To understand tectonic earthquake, you must recall that the earth has key layers: the inner core, outer core, mantle and crust (in Figure 23). 
Tectonic earthquakes are happening because the upper part of the mantle and crust, which forms the “skin’ of the earth, are like a puzzle made up of various pieces, called tectonic plates (in Figure 24). These tectonic plates slowly move around, colliding with one another thereby causing an earthquake. 

Figure 23. The earth with its key layers: inner core, outer core, mantle and crust. 
		 
Figure 24. Tectonic plates 



The edges of these tectonic plates are called plate boundaries, where faults abound. Faults are layers of land or rock between the tectonic plates, where the plates meet and it is on these fault lines that earthquakes occur. Since the edges of the plates are rough, they get stuck while the rest of the plate keeps moving.  

For you to better understand earthquakes, the EWEA Learning Process includes video presentations on earthquakes. 

[image: http://blog.mipimworld.com/wp-content/uploads/2015/02/preparation-icon.jpg]The focus of this session is on tectonic earthquakes due to its relevance to Myanmar context. Hence, subsequent use of earthquake, in this Participant’s Guidebook, refers to tectonic earthquake. 

















Seismicity of Myanmar. Myanmar is in and around four (4) tectonic plates (below and in Figure 25):         Source: DMH, citing Hurukawa, et al., 2010
Figure 25.  Tectonic plates in and around Myanmar

· Eurasian plate 
· Indian plate 
· Burma plate 
· Sunda plate 

Earthquakes in Myanmar are mainly happening because of: 
· Continuous subduction (or convergent movement) of the Indian Plate moving northward underneath the Burma Plate (which is a part of the Eurasian Plate) at an average rate of 3.5 cm/yr (in Figure 26). This also involves a strike-slip motion whereby Indian plate moves north relative to Southeast Asia. The strike-slip motion is divided between a number of structures, the most significant of which is the Sagaing Fault.
· The northward movement of the Burma Plate (divergent movement) from a spreading centre in the Andaman Sea at an average rate of 2.5–3.0 cm/yr (Bertrand et al., 1998; Curray, 2005 as cited by DMH et al, 2009). 




[image: http://blog.mipimworld.com/wp-content/uploads/2015/02/preparation-icon.jpg]Strike-slip movements are vertical (or nearly vertical) fractures where the blocks have mostly moved horizontally. Strike-slip, and other types of fault movements are provided below. 
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				                                      Source: USGS
Figure 26. Continuous subduction or convergent movement of the Indian Plate under the Eurasian Plate.















The very active Sagaing Fault is the most prominent fault in Myanmar. With a length of about 1000 km and passing through the cities of Nay Pyi Taw, Bago, Sagaing, Mandalay, and close to Yangon, the Sagaing fault has been the originator of most earthquakes in the country. 

Majority of earthquakes in Myanmar occurred in three (3) main zones:
· Zone 1: along the western fold belt of Myanmar with mostly intermediate-focus earthquakes; earthquake frequency is much higher in the northern part.
· Zone 2: The zone along Sagaing Fault, including the offshore part with shallow-focus earthquakes; the earthquake frequency is higher in three segments, namely (from south to north), Bago-Taungoo, Sagaing-Tagaung, and Myitkyina-Putao Segments.
· Zone 3: The zone in the north-eastern part of Myanmar, which is contiguous with the
earthquakes in southern Yunnan, China. 

Historical Earthquake Events. Figure 27 shows historical earthquake events in Myanmar; most relevant earthquake events and associated damages are summarized in Table 8. 

                                                                                         Source: DMH
Figure 27. Historical earthquake events in Myanmar. The size of dots indicates the magnitude of historical events; while the colors indicate the earthquake depth
























	





Table 8. Most Relevant Earthquake Events in Myanmar 








	Earthquake Event
	Magnitude
	Impacts

	
	
	

	Maymyo 
1912
	8.0
	· Damages were severe 
· Aftershocks were felt 6 months after the event

	
	
	

	Bago
May 1930
	7.3
	· Damages were extensive
· 500 casualties 

	
	
	

	Kamaing
January 1931
	7.3
	· Affected the Northern part of Myanmar 
· Epicenter was at Indawgi Lake

	
	
	

	Tagaung September 1946
	7.5
	· One of the strongest earthquakes recorded
· Occurred in the western part of Thabeikyin District 

	
	
	

	Sagaing
July 1956
	
	· Hit Central Myanmar with a depth of between 8 and 10 km
· Destructive in Upper Myanmar, causing property damage at Mandalay and Sagaing 
· 50 people were recorded dead

	
	
	

	Bagan
1975
	
	· One of the most remembered earthquake events in Myanmar’s history 
· Aftershocks were of moderate intensity and felt in Bagan and in surrounding areas 

	
	
	

	Taungdwingyi
September 2003
	6.8
	· 3 monks and 4 village leaders were dead due to poorly engineered buildings 
· collapse of a school (earthquake happened at night, hence did not cause any fatality) 

	
	
	

	Tarlay
March 2011
	6.8
	· About 413 buildings were damaged 
· Death toll was recorded at 74 
· Over 18,000 people were affected 
· 125 injured
· More than 3000 left homeless
· 1 bridge collapsed 
· Epicenter was about 35 miles Southeast of Kengtong, near Loimwe village 
· Earthquake was also felt in Thailand, Laos PDR, Vietnam and China (Yunnan) 

	
	
	

	Thabeikkyin
November 2012
	6.8
	· 26 dead; 231 injured 
· 400 houses, 65 schools, 13 hospitals, around 100 religious buildings were damaged
· Magnitude 5.0 aftershocks were felt within the first hours of the earthquake and about 100 more aftershocks were recorded


Foreshock - relatively smaller earthquakes that precede the largest earthquake in a series; not all main shocks have foreshocks 
Main Shock - largest earthquake in a series 
Aftershock - earthquakes that follow the largest shock in the earthquake sequence 
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Secondary Hazards to Earthquakes. Earthquakes can cause the following secondary hazards: 

· Landslides comprise mass of soil and rocks that slide or slip down the slopes of mountains, hills or cliffs as a result of shaking due to earthquake. In severe cases, people can be buried alive. 

· Liquefaction is a phenomenon in which the behavior of a body of sediment could sometimes transform from solid to liquid. As the ground loses its strength due to shaking or rapid loading, anything built on top of it may sink and/or tilt. Areas with water-saturated (shallow water table), low lying, and/or with loose sandy and silty deposits are particularly prone to this secondary hazard. Examples of such areas include river banks, floodplains, coastlines, swamps, etc.

· Fire, due to earthquake, could be triggered when electrical, gas or chemical storage tanks and/or lines are ruptured. In these cases, fires could start immediately after an earthquake. As earthquakes could also cause damage to water lines, fire events subsequent to an earthquake could be exacerbated by the lack of water supply for fire suppression. 

· Tsunami is a series of waves, resulting from the sudden displacement of large amounts of ocean water, usually triggered by shallow underwater earthquakes (i.e. underwater earthquakes of 100 kilometer or less in depth). Tsunamis can be local (generated by underwater earthquakes the epicenter of which is in Myanmar) or regional (tsunamis generated by earthquakes happening in areas outside of Myanmar). Tsunami generation is described in Figure 28. 

[image: http://blog.mipimworld.com/wp-content/uploads/2015/02/preparation-icon.jpg]Tsunami is a Japanese term which means “harbor waves”. 






Regional tsunamis require more time to reach Myanmar coast than local tsunamis, which has the potential of reaching the coast within a very short period. 
When a tsunami is generated, the wave height depends on water depth. Tsunami wave height is short when in deep parts of the ocean and becomes higher as it approaches shallow areas or the shoreline. When tsunamis hit land, they pack so much energy that they can knock over buildings, wash away cars, and cause massive flooding. Figure 29 illustrates this. 
Figure 28. Tsunami generation triggered by an underwater earthquake
























Figure 29. Tsunami wave height, water depth, speed












Historical Tsunami Events. Per historical record (170 years), there had been at least 16 large earthquakes, of M ≥ 7.0, within the territory of Myanmar. Possible tsunami events, in the past, originating from Andaman-Nicobar Islands were suggested by various investigations. 

The 2004 Indian Ocean Tsunami, impacted the following coastal areas of Myanmar: 

	




Table 9. Impacts of 2004 Indian Ocean Tsunami








	State/Division, Township
	Villages Affected
	Households Affected
	Population Affected
	Injured
	Deaths
	Properties damages

	Ayeyarwady Region

	Labutta
	7
	337
	1,138
	41
	25
	99 boats, 8 schools, 4 rice mills, 1 pagoda

	Ngaputaw
	9
	108
	1,007
	
	5
	19 boats, 1 bridge, 2 pagodas

	Bogale (urban areas)
	
	
	
	
	1
	Wall collapsed

	Rakhine State
	
	
	
	
	22
	

	Tanintharyi Division
	7
	92
	447
	
	8
	44 boats, 3 warehouse, 1 bridge


                                                                                               Impact of the 2004 Tsunami in Myanmar (DMH et al., 2009)

The 2004 Indian Ocean tsunami, in 26 December 2004, is a regional tsunami that was generated by Magnitude 9.1 underwater earthquake in Sumatra, Indonesia and reached Myanmar’s coast in about three (3) hours. Anecdotal accounts indicated that waves reached about three (3) meters in some areas in the country. 
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Earthquake Monitoring Information and Tsunami Warning Products and Services. DMH’s National Earthquake Data Center (NEDC) is mandated for earthquake monitoring and tsunami early warning. NEDC has the following earthquake and tsunami monitoring system: 
· 4 analog seismographs 
· 1 strong motion accelerographs 
· 8 digital broadband seismometers 
· 2 sea level gauges 

Data received from seismographs and sea level stations are being processed by experts in NEDC, for determination of relevant information to be disseminated to the public.  Table 10 and Figure 30 provide details of the earthquake information provided by DMH. 

	





Table 10. Earthquake News Issued for Earthquakes Occurring in Myanmar and in Neighboring Areas








	Issuance
	Earthquake Location
	Parameters

	

Earthquake News
	Local (within Myanmar)
	Magnitude ≥ 3.0 and felt shaking (intensity)

	
	Andaman Sea and Bay of Bengal
	Magnitude ≥ 4.5

	
	Indian Ocean
	Magnitude ≥ 6.0

	
	Inland earthquakes (in relevant neighboring countries)

	Magnitude ≥ 5.0
Magnitude ≥ 6.0 within distance ≤ 2000 miles (e.g. China, Indonesia and Philippines)
Magnitude ≥ 7.5 (within the Asian Region)




[image: http://blog.mipimworld.com/wp-content/uploads/2015/02/preparation-icon.jpg]The earthquake’s magnitude is the measure of the energy released and is measured by a seismograph. It is usually expressed in Arabic numbers (e.g. 6.5, 8.0).
Earthquake intensity, on the other hand, is the measure of ground shaking (based on what was felt and observed and relative effect to people and structures) at a given location. The most commonly used measurement for earthquake intensity is the Modified Mercalli Intensity (MMI), which is expressed in Roman Numerals (e.g. VIII). Intensity is usually higher near the epicenter. 
















Figure 30. DMH-NEDC’s Standard Operating Procedures for Issuing Earthquake News and Earthquake Reports

On the other hand, the following are tsunami information issued by DMH-NEDC (in Table 11 and Figure 31).


	




Table 11. Tsunami Information Issued by DMH








	

Information





	


Details
	


Recommended Actions

	



Local Tsunami (near offshore Myanmar, Andaman Sea and Bay of Bengal)






	Tsunami Alert  (together with earthquake News)
	· Magnitude ≥ 6.5
· Depth < 50 km
· Expected run up of 0.5 to 2 meters 
	· relevant local departments have to prepare at-risk population for possible evacuation

	Tsunami Warning
	· Magnitude ≥ 6.5
· Depth < 50 km
· Expected Run Up of > 2 meters (less than 60 minutes travel time, to the coast, from the source 
	· evacuation (movement to higher grounds away from the shore) of at-risk population is required 

	Tsunami Cancellation
	· Tsunami warning may be cancelled after confirmation that there is no tsunami threat or when tsunami threat is over
	· return to houses/safe areas, upon advise of relevant local officials 

	





Distant Tsunami (Indian Ocean) 








	Tsunami Alert, together with Earthquake News 
	· Magnitude ≥ 7.5
· Depth < 50 km 
· Expected run up of 0.5 to 2 meters
· Greater than 3 hours travel time, to Myanmar coast, from the source
	· relevant local governments have to prepare at-risk population for possible evacuation 


	Tsunami Warning 
	· Magnitude ≥ 7.5 
· Depth < 50 km 
· Expected Run up of > 2 meters 
	· evacuation (movement to higher grounds away from the shore)  of at-risk population is required 

	Tsunami Cancellation 
	· Tsunami warning could be cancelled after confirmation that there is no tsunami threat or when tsunami threat is over 
	· return to houses/safe areas, upon advise of relevant local officials 









Figure 31. DMH-NEDC’s Standard Operating Procedure for issuing tsunami information

When NOT to expect a tsunami: 
· When earthquakes are inland 
· Underwater earthquake with magnitude < 6.5 
· Underwater earthquake occurring at depths > 50 km
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Earthquake Preparedness. It is important to remember that there is no mechanism for providing warnings prior to earthquake occurrence. The key to mitigation of potential earthquake impacts, therefore, is planning. Table 12 provides recommendations on what to do before, during, and after an earthquake.  


	



Table 12. To Be Done Before, During and After An Earthquake 







	BEFORE
	DURING
	AFTER

	· Determine if your residence, place of work or any other relevant site is along an active fault, or potential areas for liquefaction and/or landslides.
· Structural soundness of buildings and important infrastructures should be determined. 
· Strengthening/ retrofitting houses and other relevant infrastructures should be done, as necessary. 
· Proper structural design and engineering practice is required when constructing a house or building. 


· In your workplace and residence, identify relatively strong parts of the building where you can take refuge during an earthquake (e.g. sturdy tables, etc.)


· Learn to use fire extinguishers, first aid kits, alarms and emergency exits. These should be accessible, handy and properly marked. 

· Prepare your work place and residence for potential earthquake events.  
· Strap heavy furniture to walls to prevent sliding or toppling 
· Store breakable items, harmful chemicals, flammable materials in lowermost shelves/safe  areas and secure them
· When not in use, turn off gas tanks 
· Keep heavy materials in lower shelves 
· Check stability of hanging objects
· Ensure that you have, at all times, an earthquake survival kit



	· If you are inside a structurally sound building, stay there 
· Protect your body from possible falling debris by getting under a sturdy desk or table 

· If you are outside, move to an open area: 
· Get away from power lines, posts, walls and other structures that may fall or collapse 
· Stay away from buildings with glass panes 
· Stay away from other structures that may collapse or may be damaged 

· When driving a vehicle, pull to the roadside and stop
· Do not attempt to cross bridges or overpasses which may have been damaged

· If you are along the shore and you feel an earthquake strong enough to make standing difficult, it is always safest to assume that a tsunami has been triggered
· Move away immediately from the shore toward higher ground 
· Seek confirmation of tsunami generation by listening to radio or through other communication mechanism that could connect you to warning institutions/relevant local authorities 

· If on a mountain or near steep hill slope, move away from the edges where landslides may occur 
	· If inside an old, weak structure, take the fastest way out
· Get out calmly and orderly. Do not rush to the exit 
· Use the stairs; do not use elevators 
· Check yourself and others for injuries 

· Check your surroundings 
· Clean up chemical spills, toxic, flammable and other dangerous materials to avoid any chain of unwanted events 
· Check for fires and if any, have it controlled 
· Check water and electrical lines for defects. If any damage is suspected, turn the system off 

· In case you are evacuating from your residence, leave a message indicating where you are going and how you can be contacted
· Your earthquake survival kit should be with you, for ensuring your protection and safety

· Help reduce he number of casualties from earthquakes: 
· Don’t enter partially damaged buildings; strong aftershocks may cause further damage/collapse
· Gather information, including disaster prevention instructions, from authorities through battery-operated radios and other mechanisms 
· Obey safety precautions 

· Unless you need emergency help: 
· Do not use your telephone to call relatives and friends. Disaster risk management authorities may need the lines for emergency communications 
· Do not use your car and drive around areas of damage. Rescue and relief operations need the road for mobility 





An earthquake survival kit is a package of basic tools, supplies, and important paraphernalia prepared in advance as an aid to survival in an emergency. 
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MODULE 4. EARLY WARNING, EARLY ACTION 


M4.S1. Understanding Differential Hazard Impacts and Risks 


What is this session about? 

The focus of this session is to enhance your understanding that similar/same hazards could impact differently in different segments of the population in one (1) community. Enhancing capacities and reducing vulnerabilities are the key points in this session. This will also provide guidance to you in tailoring/customizing risk information for target areas, noting capacities and vulnerabilities. 


What are the objectives of this session?  

At the end of this session, you are expected to: 
· Understand that one hazard impacts differently in different areas due to various factors 
· Understand the relationship between hazard, exposure and vulnerability and be able to analyze location-specific risks by looking at these factors
· Understand risk patterns and the varying levels of risks acceptable to various segments of population within areas/communities 
· Understand the changing nature of risks
· Be familiar with, and be able to, utilize various mechanisms for hazard-specific, location-specific potential impacts and risks analysis 


What should we learn? 

Hazards and Vulnerabilities. Recall the What Makes A Disaster? exercise. Based on disaster events analyzed, it was very clear that disasters are not due to hazards alone. Disasters happen when hazards meet vulnerabilities. 
The UNISDR defines risk as the combination of the probability of an event and its consequences. Risk is a function of hazards to which the community is exposed to and the vulnerabilities of that community. Risk, however, is modified by the level of individual, family, community preparedness in various areas. 
[image: http://blog.mipimworld.com/wp-content/uploads/2015/02/preparation-icon.jpg]Vulnerability is the characteristic of a community, system, or asset that make it susceptible to damaging effects of a hazard.
Vulnerability is associated with social, economic and political processes that influence how hazards affect people in varying ways and with differing intensities.
Key variables defining hazards impacts include occupation, social status, ethnicity, disability, health, age, livelihoods, etc. Differences in wealth (or poverty) plays a role in determining varying levels of vulnerability of people in the same communities. 














[image: ]Acceptable Risk. The level of potential loss that an individual, community or society considers acceptable given existing social, economic, political, cultural, technical and environmental conditions (in Figure 32). Figure 32. Acceptable risk

Factors influencing changes in the acceptability of risk by a given society could include: 
· Development of general education and public awareness programs producing a heightened knowledge of vulnerability and of ways to secure protection at various levels of aggregation; 
· General economic progress, with people no longer comfortable seeing their growing assets endangered by events that previous generations  may have tolerated: as a result, greater demand is placed on governments for safer environment;
· Awareness of damage potential, with governments recognizing that potential losses from disasters may pose unacceptable risks for economic welfare and their own political survival; and
· Changing patterns of hazards and vulnerabilities, with communities becoming aware that new risks are posed as rivers change their courses, volcanoes become active after years of inactivity, poor families with no alternative place to live in move into disaster-prone floodplains, and with environmental degradation exacerbating risks. 
Risk Assessment is the process of determining the nature and extent of risk by analyzing potential hazards and evaluating existing conditions of vulnerability that together could potentially harm people, property, services, livelihoods and the environment on which they depend on. 

Risk and Urbanization and Development. Urbanization and “development” contribute to exacerbate hazard impacts. In-migration leads to expansion of urban areas and unplanned development. Areas considered not suitable for dwelling, due to susceptibility to hazard events, are becoming more congested. Other issues associated with rapid urbanization and unplanned development  (e.g. solid waste disposal, congestion of water ways and drainage system) exacerbate hazards and their impacts (hazard thresholds change over time). Vulnerability is increased as more population (and their assets), in hazard-prone urban areas and in homes and buildings sans guidance of building codes, become more exposed to hazard events. 

Environmental degradation also contribute to exacerbate hazard impacts. As an example, landslides could occur at a higher frequency due to rainfall and deforestation. 

Human vulnerability, caused by poverty, marginalization, and other factors, further magnify hazard impacts. To be more resilient, the community you are in should be able to integrate risk information, of all timescales, into development planning and decisions. 

As an exercise in your areas of jurisdiction, in one of your meetings, you can pull together community members of different age groups. Ask the participants to recall two (2) or more hazard events of about the same intensity (e.g. flood) in different years. Ask them the differential conditions during those events (population, number of buildings, etc.) and if the impacts were the same in the said different years. You can also look deeper into the vulnerabilities of those who were recurrently affected and the decisions that they had taken in the face of similar hazard events. 


M4.S2. Forecast Translation


What is this session about?

Forecasts remain largely misunderstood in institutions and communities. To facilitate better responses in target communities, key MRCS staff – like yourself – have to be capacitated on converting technical forecast information into a set of practical, easy-to-understand, and usable advisories (how the predicted condition could potentially impact their lives, properties and livelihoods, and what should be done to minimize such impacts and optimize resources). In order to address issues of forecast uncertainty and maximize preparedness, this session underscores the seamless utilization of information of various timescales. 



What are the objectives of this session? 

At the end of this session, you will be able to: 
· Understand, use and integrate probabilistic information of various timescales 
· Draw a set of forecast-based potential impact scenarios and corresponding management strategy options, for potential application in MRCS Headquarters, Branches as well as communities
· Identify actions that need to be coordinated with other agencies and organizations 
· Be acquainted and utilize available tools for forecast translation 

What should we learn? 

Forecast translation is the process of converting forecasts/warning/risk information into a set of potential impacts and corresponding management strategy options. It provides a mechanism for converting scientific information into usable operational information.

In forecast translation, it is important to note that uncertainties are inherent to forecasts. Recall Figures 1 and 2 which clearly indicate the increasing uncertainty with increasing lead time. 

Despite levels of uncertainties, however, these forecast information have various uses. Longer lead time information are intended for planning (e.g. development planning, seasonal planning, etc.). Adjustments in plans could be made, as forecast updates are provided and uncertainties decrease. On the other hand, shorter-term forecasts are intended for guiding immediate decisions. 

Response options are a set of possible responses to forecast, warning or risk information, calculated to prevent or minimize potential/anticipated impacts of hazards in different sectors. It is a process of developing management strategies, vis-à-vis a particular hazard, for enhanced management of risks (example provided in Figure 33). Response options could be medium- and long- term (for preparedness) and for short-term (for immediate response to warning information). Examples are provided below: Figure 33. Potential response options for flood


Medium- and Long- Term
· Development and enforcement of local legislations 
· Establishment of structural/environmental mitigation facilities 
· Enforcement of zoning codes and building regulations 
· Amendment to land use plans (those identified as hazard-prone areas should not be classified as residential or built-up areas) 
· Building of more multi-hazard shelters in safe zones within hazard-prone communities 
· Establishing/strengthening of EOCs, for ensuring receipt of forecast/warning/risk information 24/7

Short-term 
· Switching to alternative crops or livelihoods for the agriculture sector 
· Changing of cropping pattern 
· Storing of food items and other medicines 
· Evacuation 

In translating forecasts into advisories, an understanding of the local climatology is a must. Identification of elements at risk vis-à-vis potential hazards is another key step. Both of these were discussed in earlier sessions. 
The utilization of forecasts, though, should not be limited to risk management. As mentioned in the outset, climate is most of the time a resource. Hence, forecast indicating potentially good weather/climate should also be applied. It is important to bear in mind that a warning to one sector, could mean an opportunity for another. 



M4.S3. Risk Communication 


What is this session about? 

Effective response to warnings are largely influenced by effective communication. Risk communication, an essential component in the end-to-end EWS, ensures that relevant, timely, and actionable information reaches communities, to facilitate appropriate responses. This session aims at enhancing MRCS capacity to tailor risk information for various stakeholders, for facilitating more meaningful and effective responses to forecast/warning/risk information. 


What are the objectives of this session? 

At the end of this session, you are expected to: 
· Understand risk communication and describe the key elements 
· Understand different risk communication functions in early warning/disaster risk management
· Undertake situational, audience and channel analyses, for specific institutions and areas, for guidance in developing risk communication materials 
· Develop communication objectives for specific audiences in a given scenario
· Formulate appropriate and effective messages for communicating risks for specific locations and recipients


What should we learn? 

The capacity to analyze hazard- and location-specific risks and to translate forecasts into impacts outlook and response options should be followed by effective communication of forecast/risk information to target population/communities to elicit preparedness and early action. Effective risk communication shapes people’s perceptions of risks and influences their actions with respect to disaster preparedness and response. It also influences the intervention decisions that are made throughout the disaster risk reduction and disaster risk management cycles. (Source: AFMC)
Figure 34. Risk communication process 


Risk communication is an interactive process of exchanging information with your stakeholders (e.g. MRCS branches, volunteers, the media, and the public) about risks, their acceptability, and actions to manage these risks.  In the process, you engage with your stakeholders so that they become effective partners in reducing risks.  Key to risk communication is the shared understanding between the communicator and the recipient about the risk:  what the communicator means to say is what the recipient understands (Figure 34).

Risk communication is integral to the early warning system. The effectiveness of risk communication relies heavily on 1) how much the source of the information understands his/her role in the risk communication process, the different functions of risk communication in early warning/disaster risk management, and his/her understanding of the recipients of the message; and 2) how the receiver of the message attributes meaning to the information. Risk communication is vital for obtaining goals, in order to gain trust and ensure that different measures have the intended impact. 
For risk communication to be effective, the source and the recipient should have a common understanding of the message and the intended result or goal of the risk communication. As joint action is a must, coding or crafting the message on the part of the source, and decoding or understanding the message received on the part of the recipient, are essential. 

The disaster risk communication process involves the following: 

· Taking a policy decision.  The first step is the policy preparation and development of a communication strategy, in which plans are laid out and the role of risk communication is discussed. 
· Assessing/identifying risk communication needs. Risk communication will vary greatly depending on the message and the audience. Strategies in risk communication should therefore consider the message and the audience, and what the source of the information intends for the recipients to do, after receiving the message. 
· Developing risk communication plan. After the formulation of the risk policy and communication strategy follows the development of risk communication plan. In the plan, the method of communication is defined, based on decisions about the contents of the message, the source, and the channels to be used. Research (e.g. on most used and trusted communication channels and information sources by the recipients) is crucial in designing an effective risk communication plan.  
· Pre-testing. Conduct small-scale pre-testing of risk messages, with target groups, in order to get essential information on the appropriateness of content, design and mode of communication, as perceived by the said target group. As communities are composed of heterogeneous groups, ensure to test risk messages with as many groups as possible.
· Implementation. After pre-testing, modify the content, design and channels, as needed, in the light of the target group opinions. Then the implementation of the communication plan begins. Advertisements, leaflets, brochures, theater, exhibitions, simulations, or films can be produced, based on recommendations of target groups. 
· Evaluation and impact assessment. The assessment of impact of a risk communication campaign is an important step, to establish whether the disaster risk communication project has been effective, vis-à-vis its objectives. Assessment can focus on changes in viewpoints and perceptions of the target group, and changes in behaviors and actions. 

Risk communication is participatory, facilitates dialogue and shared understanding among stakeholders, and stimulates behavioral change. Risk communication is also essential in ensuring that stakeholders agree on different preparedness and risk management measures. Joint action is an absolute must for preparedness.

The scope of risk communication includes: 

· Early Warning: Alerting communities to take action to save lives, in view of impending hazard 
· Awareness for prevention/mitigation/preparedness: Informing communities about hazards, risks, and the actions they can take to reduce vulnerabilities and mitigate hazards

Elements of Risk Communication. The elements of risk communication include the source, the message, channels, recipient and intended outcome, and the feedback. 

· The Source.  You, as the source of risk information, need to be clear on: 
· Why you need to communicate
· What you need to communicate
· What result you intend to have	

· The Message
· Inform what is happening (the dangers people are exposed to) 
· What it means to the person (potential impacts for understanding risks) 
· What the person can do (how to respond when the hazard strikes to protect lives and minimize damages)

The message has to be: 
· clear (free of jargon) 
· concise (brief and short) 
· concrete 
· correct
· coherent 
· complete
· courteous

· Channels 
· Mass media (tv, radio, newspaper, cinema, internet) 
· Stand-alone audio-visual (video, audio, multi-media)
· Audio (public address system, loudspeakers, sirens, 2-way radio, etc.)
· Telephone (mobile, telephone tree, SMS, fax)
· Face to face (group meetings, seminars, workshops, conferences, marches, exhibitions, door knocking, through community leaders 
· Folk media (story telling, drama, dance, song, puppet show, street entertainment)
· Stand-alone print (billboards, posters, banners)
· Distributed print (leaflets, pamphlets, brochures)

· Receiver. Individuals who will receive your message and who you aim to influence, educate, or prompt into action are your receivers. How the message is constructed, what channels are used, etc. depend on your analysis of the receiver of the message. It is required  that the right message is sent, using the right channels, using the right language, in the right time. 

Recipients could be grouped on the basis of the following: 
· Age
· Gender
· Profession
· Income 
· Ethnicity 
· Language 
· Geographical locations (islands, mountains, plains, coastal areas)

There are, further, a variety of factors affecting people’s decisions (e.g. the recipient’s gauge of his or her own abilities for mitigating hazards risks and impacts, previous experience, warning belief, etc.). These factors have to be well-studied, so that you can effectively deal with various groups of people and communities. 

· Feedback. You have to pay close attention to feedback – verbal and non-verbal reactions to your communicated message – as it would be your indicator whether or not your audience has understood your message. 

Communicating Uncertainty. Better use of forecasts and early warnings can be done if the degree of uncertainty in forecasts is well understood.  Terms, numbers (e.g. probabilities), colors, and charts may be used to express the likelihood of occurrence, as shown in Table 13 and Figure 35.  Key to comprehending uncertainty is a shared understanding between forecasters and users of the terms, numbers, colors, and other visuals used.  Dialogue on what works best is essential.

Uncertainty should not be an excuse for waiting to communicate risk information, particularly if the potential impacts are likely to be serious; it is better to communicate and make the risks known and acknowledge uncertainties. Convey as much information as what is known and explain a) what you propose to do for obtaining better data/information, and b) what you propose to do, in the meantime, for reducing risks. 

	

Table 13. Terminologies Often Used in Expressing Uncertainty




	Terminology
	Likelihood of occurrence

	Extremely likely
	Greater than 99% probability

	Very likely
	90% to 98% probability

	Likely
	70% to 89% probability

	Probable – more likely than not
	55% to 69% probability

	Equally likely a not
	45% to 54% probability

	Possible – less likely than not
	30% to 44% probability

	Unlikely
	10% to 29% probability

	Very unlikely
	1% to 9% probability

	Extremely unlikely
	Less than 1% probability


Source: WMO, 2008


Figure 35. Track of Cyclone Nargis showing uncertainty, as indicated by the cone of uncertainty






















Speak clearly and with passion.  Recognize and avoid jargon, and clarify technical concepts.  Anecdotes can make technical risk data come alive and get more attention.  Use comparisons to help put risks in perspective.  Have good interactive skills, able to deal with and listen to people and respond to emotions.


Tools for Communicating Risks. Often words are not enough to make people understand risks. Psychologists found that people process verbal and visual information differently (i.e. words are often not as memorable as visual images). Moreover, verbal information is less efficient in delivering the intended message and does not cater to the segment of the population who may not understand the language or who may have deficiencies in retaining information that was heard. Often, visual information cuts across language barriers. 

An important visual tool that can be used for communicating hazard and risk information are hazard and risk maps. Mapping schemes with appropriate colors and symbols will make the information striking. While hazard maps are useful tools to help communities understand risks, there are uncertainties associated with the assessment of risk itself - future hazards may exceed levels indicated in available maps. Hence, uncertainties associated with hazard/risk maps should be highlighted. Hazard and risk maps have to be updated regularly. 

Other information media, such as videos, booklets, etc. can contribute to more effective risk communication. 
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M4.S4 Responding to Warning/Forecast/Risk Information


What is this session about? 

The purpose of early warning is prompt early action, for preparedness. The value, thus, of early warning is on how information is used – by institutions, societies and communities – for putting in place mechanisms that enables the said institutions, societies and communities to prevent, mitigate and/or manage the impacts of hazards. This session is intended to provide guidance to MRCS in utilizing information of various timescales in facilitating institutional and community responses. 

What are the objectives of this session? 

At the end of this session, you are expected to: 

· link forecast/warning/risk information to institutional and community responses 
· effectively facilitate, preparedness, taking into perspective forecast uncertainties and limitations 
· provide enhanced guidance to local governments and communities in putting in place preparedness measures  


What should we learn? 
Effective response to warning information necessitate: 
· Receiving warning with sufficient lead time 
· Understanding the warning content
· Believing the warning
· Believing that the threat is real
· Knowing when and what appropriate action to take 
· Being in a state of constant preparedness 

In facilitating institutional responses, evaluate MRCS mandates against the disaster preparedness/DRM/DRR mechanism in Myanmar (in Figure 36) and assess where EWEA can be applied. Empowerment of relevant MRCS staff is vital. 

Similarly, mechanisms for empowering communities to respond to warnings should be in place. These could include mechanisms for public awareness, preparedness using information of all timescales (Figure 37 provides guidance) and emergency response. 

Figure 36. NDPCC Structure




Figure 37. Decision-making guidance for integration of information of various timescales. This matrix should be used dynamically; decisions are to be adjusted based on current/observed conditions and updated forecast information
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MODULE 5. IMPACTS AND SUSTAINABILITY

M5.S1. Regular EWS Assessments


What is this session about? 

EWEA capacity building process should stay relevant and sustained. This session will introduce mechanisms to facilitate regular updating/revision/customization of the EWEA Training Manual through cyclical assessments of EWS contexts, strengths and capacities, lessons, gaps and opportunities.

What are the objectives of this session? 
At the end of this session, you would be able to: 
· understand the importance of undertaking and institutionalizing EWS assessments
· use tools for regular assessments of local level/community EWS, for further customization EWEA Learning Manual 
· regularly assess and use available tools for evaluation of techniques/technologies for forecast translation into impacts outlook and response options 
· integrate new experiences and lessons learnt into the EWEA Training Manual


What should we learn? 
                                                Source: RIMES
Figure 38. Relevant inventions could be facilitated guided by regular EWS Audits.

The EWS is composed of equally important and inter-connected components (refer to Figures 3 and 4) of risk knowledge, monitoring and warning service, dissemination and communication, and response capability. As failure in any of these components is likely going to lead to the failure of the EWS, it is imperative that regular EWS Audits be conducted. 
For regular assessments of local level/community EWS, RIMES evolved an EWS Audit tool. Outcomes of the EWS audit could guide investments in EWS enhancements, as well as serve as basis for updating the EWEA Learning Manual, to ensure that it stays relevant (Figure 38). The EWS Audit Tool is attached as Annex 3. 

M5.S2. Demonstrations of Knowledge and Skills Gained


What is this session about? 

This session is aimed at assessing the effectiveness of the EWEA capacity building process, through practical demonstrations/exercises that you have to develop, for specific areas/communities. 

What are the objectives of this session? 

At the end of this session, you would be able to: 
· demonstrate/exercise knowledge and skills you have acquired in the EWEA Learning Process 
· design an activity/exercise for demonstrating/exercising knowledge and skills gained, in subsequent EWEA Learning Process

Examples of these exercises are provided in Annex 4.  
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For more information about this Learning Guidebook and the EWEA Learning Process, please contact MRCS through its Disaster Management Division at:
	tel:
         	fax:  
email:  dm1@myanmarredcross.org.mm 
website: http://myanmarredcrosssociety.org


For more details on multi-hazard, multi-timescales information, please get in touch with DMH via: 
tel:
fax: 
email:  
website: http://www.dmh.gov.mm
[image: ]












image76.gif




image77.png
INDIAN PLATE
Very old rock,
27172 bilion years old

Mvnuu?/:\V

AFTER ey

Vl! Rising Tibetan Plateau
< INK
W \

point

INDIAN PLATE ey





image78.png
INDIAN PLATE
Very old rock,
27172 bilion years old

Mvnuu?/:\V

AFTER ey

Vl! Rising Tibetan Plateau
< INK
W \

point

INDIAN PLATE ey





image79.png




image80.png




image81.gif




image82.gif




image83.emf
The most common causes of tsunamis are underwater landslides and
earthquakes. Here’'s how an underwater earthquake can cause a tsunami:

© An underwater earthquake occurs when a plate shifts abruptly and pushes
water upward with tremendous force.

® Low and fast waves are generated in all directions across the ocean,
some speeding as fast as 600 m.p.h.

© As waves enter shallower water, they are compressed,
their speed slows, and they build in height.

® The wave height increases and associated
currents intensify becoming a threat to
life and property.
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