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OVERALL ASSESSMENT 

 

Briefly state the main results of the project so far. These could include key activities and, more importantly, should include any evidence of capacities the 
project has built. Is there any evidence that the project has reduced gender inequalities?  

 
Project initiation meetings were held with National Meteorological and Hydrological Services (NMHSs), the project focal points in the target countries, to 
orient on and clarify project goal, objectives, and activities; agree on a country work plan; share the terms of reference of the National and Local Working 
Groups; and prepare for multi-stakeholder national forums.  These forums are referred to as Monsoon Forum, as stakeholders prepare for hazards that are 
associated with a regular climate phenomena -the monsoon.   
 
The project meeting among RIMES, WMO, and partner NMHSs in September 2011 noted that the Monsoon Forums contribute to WMO’s Global 
Framework of Climate Services.  The meeting recommended to link the national forums with regional climate forums that are organized by WMO. 
 

 Expected Outcome 1:  Regular multi-stakeholder national forums gather information and assess disaster risk management and emergency preparedness 
capacities in participating countries, and assist them in planning at national to local levels to be able to take proactive actions to reduce risks from coastal 
hazards, through the development of a basic set of standard operating procedures between NMHSs, other stakeholders, and communities at risk. 

 
Indicators: 

o A multi-stakeholder early warning national forum established in each target country 
o At least 6 multi-stakeholder national forums organized, with participation of and recommendations from local institutions and authorities, NGOs, 

and representatives from select at-risk communities 
o At least twice a year visits made in each select community, and wider user feedback received  

 
Progress against indicators: 

o Multi-stakeholder early warning national forums established in Bangladesh, Maldives, Myanmar, and Sri Lanka; State-level forum in Tamil 
Nadu, India has already been institutionalized within IMD/RMC; Forum is not established in Thailand – RIMES has engaged with RID instead. 

o Forums supported by the project in the countries are, to date: 
- Bangladesh:  3

rd
 until 5

th
 forums 

- Maldives:  1
st
 forum 

- Myanmar:  7
th
 until 10

th
 forums 

- Sri Lanka:  4
th
 until 7

th
 forums 

o Local level user dialogues: 
- Bangladesh:  local level EWS audits at pilot sites with BMD and DMB 
- India:  IMD officials with farmers in Climate Risk Management Field School 
- Maldives:  local level EWS audit at pilots site with MMS and DMC 
- Myanmar:  local level EWS audits at pilot sites with DMH, RRD, and GAD 
- Sri Lanka:  user dialogues at pilot sites with DoM and DMC 
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Highlights from implementing Component 1 activities are provided below: 
 
Multi-stakeholder national forums: 
 
Bangladesh 

o The Monsoon Forum in Bangladesh was established in 2010, with RIMES facilitation. Bangladesh Meteorological Department (BMD) convenes the 
forum, with the Departments of Agricultural Extension, Fisheries, Livestock, Forestry, Environment, Relief, Roads and Highways, Civil Aviation, 
and Information and Public Relations; Directorate General of Health Services; Disaster Management Bureau; Water and Sewerage Authority, Port 
Authority, Bangladesh Inland Water Transport Authority, and Tourism Authority; Bangladesh Water Development Board, and Bangladesh Power 
Development Board; Bangladesh Navy; Bangladesh Red Crescent Society, BRAC, and UNDP; and the News and Periodicals Enterprise, 
Telecommunications, and Bangladesh Radio and Television as participants. 

o Support through this ESCAP-funded project will help in institutionalizing the Forum in Bangladesh. 
o The first Forum held in January 2010 focused on gathering relevant stakeholders to discuss the Monsoon Forum concept, present BMD warning 

information products and services, and receive feedback.  Recommendations included: forecast and warning language and format that are easily 
understood by laymen, increased weather forecast and warning lead time, and timely and more frequent dissemination of forecasts and warnings 
through accessible media. 

o The second Forum held in May 2010, a month before the start of the summer monsoon, communicated the climate and flood forecasts for the 
monsoon season, facilitated the use of forecasts in sectoral planning, identified focal points in each agency for receiving forecast updates and 
providing feedback, and identified activities for increasing the use of forecasts in decision-making.  These recommended activities include weekly 
TV program on hazards and their science, forecasting, and warning; and establishment of a forecast application monitoring cell within BMD. 

o The third Forum, held from 29-30 June 2011 in Dhaka with ESCAP support, reviewed the recommendations of the past forums and progress in 
implementing these recommendations, evaluated the performance of 2010 monsoon forecasts and user responses before and during the 
monsoon, communicated the forecasts for the season, and facilitated forecast interpretation and translation by user agencies into impact outlooks 
and response options.  Key Forum recommendations included:  densification of/ modernization of existing observing and monitoring stations, 
capacity building of existing BMD manpower, expansion of dissemination media to include electronic media, and demonstrations of forecast 
application in pilot locations. 

o Due to the political unrest in the country, the post-monsoon forum could not be organized.  The next forum will be organized in June 2012, in 
preparation for the southwest monsoon. 

o BMD convened the 4
th
 National Monsoon Forum in Dhaka from 10-11 June 2012.  Of the 14 user agencies represented in the Forum, only the 

Department of Agriculture, Water Supply and Sewerage Authority, Directorate General of Health Services, and BRAC (an NGO) reported using the 
past season’s forecasts in risk evaluation and planning, apart from further dissemination to their line agencies.  Users found the 2012 monsoon 
outlook too general.  Many are still reluctant to use probabilistic forecasts, particularly products of more than 10days lead time, due to increased 
uncertainty.   

o Due to civil unrest, the post-monsoon forum could not be organized.  Forum for the summer monsoon has been scheduled on 30 June 2013. 
o BMD convened the 5

th
 Forum on 30 June 2013, with 34 participants from 23 government, non-government, international, and UN institutions.  

Overall, the 2012 southwest monsoon was 3.9% below normal, consistent with the outlook for the season.  BMD issued the outlook for the 2013 
southwest monsoon.  Based on analysis of ensemble products from WMO global centers, normal rainfall is predicted for the season, except in the 
southeastern part (below normal) and western part (above normal) of the country.  Users demanded information on predicted rainfall distribution 
within the season and upstream flow in rivers to guide the analysis of potential impacts and management options.  It was noted that BMD still lacks 



 

 4 

capacity in generating location-specific forecast.  Efforts from the project are still on experimental basis in pilot locations.  Lack of rainfall 
thresholds for landslide hazard assessment was also noted.  Key recommendations include investment in BMD and FFWC for generating products 
to meet user demands, establishment of a mechanism for forecast interpretation and translation to address capacity gap in most institutions, 
advocacy on development project design that is based on analysis of climate risks, and investment in shelters in cyclone-prone areas.  Conduct of 
the forum in February/March, before the first cyclone season, was also recommended. 

 
India 

o Meeting with the Indian Meteorological Department (IMD) Director General of Meteorology in August 2011 agreed to conduct designed national 
level activities at the state level instead, with Tamil Nadu identified as pilot state.   

o IMD regularly meets with forecast user agencies at the regional level to communicate forecasts and warning information products.  There is 
opportunity, however, to deepen the regional forum, to make it a two-way dialogue process between IMD and forecast users, as agreed to by IMD.   

o The State-level Project Working Group, chaired by IMD/ RMC and consisting of the Revenue Administration/ Disaster Management and Mitigation 
Department, Departments of Agriculture, Animal Husbandry, Fisheries, Public Works, in its meeting on 21 February 2012, identified the potential 
benefits of climate information, and received feedback on users’ warning information needs.  The meeting agreed on the following: 

- RIMES, in collaboration with IMD, shall assist the: 
o Public Works Department in upgrading its rainfall observation-based hydrological model into a rainfall forecast-based model, with pilot 

testing in select river basins 
o Department of Agriculture in operationalizing a longer-lead forecast-based agrometeorological advisory system, which RIMES is 

developing under this project, in collaboration with Tamil Nadu Agriculture University 
o Animal Husbandry Department in the translation of meteorological bulletins into animal mortality and morbidity bulletins, with pilot 

testing in select high-risk zones 
o Department of Fisheries in the translation of meteorological bulletins into potential impact bulletins for aquaculture and inland fisheries 
o Revenue Administration in the identification of no-regrets response options, based on impact outlooks from the above-listed 

departments and in consideration of socio-economic contexts, and integrate these into the existing disaster preparedness and 
response system 

- Progress of work in the above shall be reported to the State-level Project Working Group 
- Other departments shall be engaged in batches 

o Meeting highlights and outcomes, including progress of the follow-up actions, were shared to the Tamil Nadu State Planning Commission. 
o IMD Regional Meteorological Center in Chennai convened its annual users’ forum on 5 September 2012.  The forum discussed weather forecast 

products available from IMD, and shared users’ feedback.  This forum is already institutionalized within IMD/RMC.  This project shall integrate 
longer-lead forecasts into the forum, which currently is focused on weather-scale forecasts.  This integration, however, is a long process that 
involves the demonstration of the utility of longer-lead forecast products (medium-range to seasonal) in planning and decision-making, for 
convincing user participants of the forum.  This demonstration is being done under this project through the Climate Risk Management Farmers 
Field Schools initiative, with training under Activity 3.6 and demonstrations at farmers level under Activity 3.7. 

o This year’s forum is yet to be scheduled before the onset of the northeast monsoon (rainy season). 
 

Maldives 
o The meeting with Maldives Meteorological Services (MMS) in August 2011 agreed to convene the first National Warning Forum in January 2012.  

The first forum shall discuss and agree on the Forum’s terms of reference, present MMS products and services, and receive user feedback.   
o The political unrest in Male prevented the holding of the first National Warning Forum in January.  MMS recommended to hold the forum at a later 
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date (July 2012), but at atoll level to better link with warning dissemination and preparedness activities. 
o The first Monsoon Forum in the Maldives was held in Fuvahmulah from 2-3 July 2012, with participants from the Maldives National Defense Force 

(MNDF) Sothern Area (Fuvahmulah), Fuvahmulah Police, Atoll Education Centre, Fuvahmulah Hospital, Red Crescent, Society for Environmental 
Awareness, Fuvahmulah Atoll and Island Councils and Island Wards, including members of the National Monsoon Forum working group from the 
National Disaster Management Centre (NDMC), Ministry of Education, Environmental Protection Agency (EPA), Ministry of Tourism Arts and 
Culture (MoTAC), MNDF, and MMS.  MMS issued the seasonal outlook for the 2012 monsoon, covering July-November.  It is the first time for 
MMS to issue a seasonal forecast to users directly in a forum. Based on the seasonal outlook, participants identified potential impacts and 
management options.  Users stressed the critical importance of forecast lead time, timing of issue, and language used.  Recommendations 
include:  generation of localized marine forecasts, verification of seasonal forecasts at island level to increase user confidence in the forecast, 
close monitoring of wave heights and direction, conduct of drills before and after the monsoon season, SOP formulation for different sectors and 
raise public awareness on these, identification of flood-prone areas and awareness creation on risks; wider participation in the Monsoon Forum. 

o Forum for the southwest monsoon season is scheduled in July 2013. 
o Forum in 2013 was not possible due to government processes related to the elections. 

 
Myanmar 

o The Monsoon Forum in Myanmar was established in 2007.  Since then, 6 forums have been organized:  two in 2007 (pre- and post-monsoon), two 
in 2008, one in 2009, and one in February 2011.  All these were supported through projects.  Institutional changes within the Department of 
Meteorology and Hydrology (DMH) in 2009 and 2010 constrained the integration of the forum into DMH programs.  This ESCAP-supported project 
shall endeavor this integration to ensure sustainability of this multi-stakeholder dialogue process. 

o Efforts to connect DMH with forecast users were revived in late 2010 through a project funded by the Food and Agriculture Organization (FAO) of 
the United Nations.  The project is supporting two forums – one completed in February 2011 and another scheduled in November 2011.  Though 
having food security focus, the Forum met its objective of promoting dialogue among government and non-government agencies in climate-
sensitive sectors for the application of season-ahead forecasts in planning and decision-making.  The November post-monsoon forum, though 
funded by FAO, will include representatives from the pilot sites of the ESCAP-supported project, to integrate local level inputs.  DMH convenes the 
Forum.  Current participants include:  the departments of agricultural planning, fisheries, health, irrigation, livestock and breeding, relief and 
resettlement, and general administration; Environment Conservation and Forestry; Myanmar Agricultural Product Trading; Myanmar Agricultural 
Services; Myanmar Red Cross Society; media institutions including the State Media; UNOCHA; and FAO. 

o The 2011 post-monsoon forum on 15 November 2011 in Nay Pyi Taw brought together more than 35 representatives from user departments, UN 
agencies, NGOs, and the media, including local administrative authority representatives from Kunyangon and Labutta Districts, the project’s pilot 
sites.  The forum  

- Reviewed the southwest monsoon forecast performance:  progress of the monsoon was according to the seasonal prediction; DMH 
complemented the seasonal climate outlook with monthly and 10-day forecast products, including the possible number of rainy days in 
response to user demands, as well as flood warnings and bulletins during the course of the season. 

- Issued the dry season climate and hydrological outlook for 15 forecast regions 
- Facilitated users’ analysis of potential impacts and responses:  the very general potential impact analyses made by sectoral participants 

highlighted the need for training on forecast interpretation and translation 
- Identified difficulties/ gaps in forecast application and recommendations to address these.  Key recommendations include:  improvement of 

forecast spatial and temporal resolutions, and communication of warnings; development of forecast-based decision-support system for 
sectoral users; and development and institutionalization of a mechanism for receiving user feedback. 

o DMH convened the 8
th
 Monsoon Forum in Nay Pyi Taw from 7-8 May 2012, bringing together 40 representatives from various forecast user 
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institutions.  Review of the past season’s performance now includes review of observed agro-meteorological conditions against forecasts.  DMH 
presented the climate and hydrological outlook for the southwest monsoon.  DMH acquainted participants with the 10-day agro-climatic bulletin, 
including definition of terms used.  Based on the forecasts, participants identified potential impacts and management options.  Recommendations 
received from participants include further simplification of forecast products/ advisories, DMH to ensure delivery of warnings to the General 
Administration Department for onward dissemination, an alarm system for fishermen, constitution of core users group for developing impact 
outlook and management options in collaboration with DMH, dissemination of climate information awareness materials through village libraries, 
integration of climate information into farmers’ training center, and DMH to forge partnerships with NGOs and other local organizations for 
educating communities on hazards, warnings, and responses. 

o The Forum also received feedback on the 11 April 2012 tsunami event, triggered by an earthquake in Sumatra. DMH confirmed having received 
several complaints on their tsunami services for the event.  Pilot site officials initiated communication with DMH to confirm information received 
from foreign media; based on DMH information, they initiated sea level observation and evacuation.  This direct access to DMH was established 
through the project. 

o The 9
th
 Monsoon Forum was held in Nay Pyi Taw on 26 October 2012, with participation from 40 representatives from government agencies, the 

media, and the Red Cross.  In accordance with the previous Forum’s recommendations, DMH convened a core users group meeting on 22 
October 2012 to analyze the winter season forecast and identify potential impacts.  Representatives of this core group then went back to 
respective offices, for discussion and preparation of impact management options, which were then shared in the Forum.  The Forum reviewed the 
forecasts for the past season against observations.  The Department of Agriculture reported use of seasonal forecast for Ayeyarwady in advising 
farmers to save reserved seeds and other assets in anticipation of the predicted above-normal rainfall.  Users requested DMH to include a session 
in the Forum on forecast terminologies, to allow for clarifications.  Users also requested DMH for climate change projections for different regions 
and states in the country, to guide risk analysis and adaptation planning, including information on active faults.  DMH also articulated its need to 
build capacity in agro-meteorology.  This involves upgrading of observation systems, modification of crop calendars in view of observed climate 
trends, preparation of agro-ecological map, capacity building in GIS applications, and modernization of techniques and further research in agro-
meteorological forecasting. 

o The 10
th
 Monsoon Forum was held in Naypyitaw on 3 May 2013, with 46 participants from 23 government institutions, UN and international 

organizations, and mass-based and media organizations.  User analysis of potential impacts and, subsequently, impact management options from 
the climate outlook has improved in terms of depth of analysis, with due consideration of areas that are most likely to be affected during the pre-, 
mid-, and late-monsoon periods.  DMH has responded to users’ interest on the science behind the forecasts, introducing the methodologies used 
in generating forecasts and, in the next Forum, shall present its observation system and methodology for generating agro-meteorological 
forecasts.  Among key recommendations are the initiation of farmers’ school to educate farmers on climate forecast application, dedicated forecast 
communication channel for farmers, mechanism to help farmers to respond to forecast-based advisories, and farmers’ participation in the next 
Forum.  There was also demand from users for longer Forum sessions on geological hazards, for awareness building. 

o Forum for the northeast monsoon season is scheduled in November 2013 
 

Sri Lanka 
o The National Monsoon Forum in Sri Lanka was established in 2009, with support from American Red Cross.  With a multi-hazard focus, Forum 

participants include the generators of early warning information:  DOM for extreme weather, climate, and tsunami, National Building Research 
Organization (NBRO) for landslides, Irrigation Department for flood and drought, and Coast Conservation Department for oceanographic 
monitoring; and users of warning information:  DMC, Departments of Agriculture, Fisheries, and Health, National Water Supply and Drainage 
Board, Electricity Board, Central Environmental Authority, Tourism Development Authority, National Housing Development Authority, local 
authorities, and the media.  Three forums were held between 2009-2010.  The ESCAP-supported project shall endeavor to integrate the Forum 
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into DOM programs. 
o The 4

th
 Monsoon Forum was convened by DOM on 4 November 2011 in Colombo, and gathered 57 participants from government agencies, 

NGOs, and media organizations, including local authorities from Kalutara and Pottuvil, the project’s pilot sites.  The Forum:  
- Reviewed the past season’s climate outlook performance:  observed rainfall was below normal, compared to the predicted above-average 

rainfall for the season; this indicates the need for more localized climate information 
- Issued the climate outlook for the northeast monsoon:  above-average rainfall is expected for November 2011 – January 2012 period.  

Forecast is too general; hence the demand from users to improve the spatial resolution of the seasonal forecast. 
- Identified potential impacts and risk management options:  with the very general forecast information provided, users tried their best to make 

use of the information in identifying potential impacts and management options.  The benefit of the exercise is the raised awareness on 
potential climate impacts and the need for preparedness to manage these impacts. 

- Received feedback for improving utilization of forecasts/ outlooks in planning and decision-making.  Recommendations include:  
improvement of forecast spatial resolution; inclusion of wind outlook for assessing soil erosion; capacity building on forecast interpretation 
and translation; integration of forecast information application in institutions’ programs, including in extension activities involving 
communities; forecast and warning information awareness-raising, including integration into school curricula. 

- Provided updates on the country’s rainfall-based landslide early warning system 
The technical sessions improved users’ understanding on the science behind forecasts and warnings. 

o DoM convened the 5
th
 Monsoon Forum in Colombo on 22 May 2012, with participation of 40 representatives from government agencies, research 

institutions, and media organizations.  The Forum reviewed the past season’s forecasts against observations, and received feedback from users 
on the utility of the forecasts.  The Ceylon Electricity Board indicated that rainfall forecasts would be useful if translated into inflow forecasts for 
reservoir operation. Users were encouraged to use the seasonal forecast along with shorter-term forecasts, which have lower uncertainty.  
Participants requested DoM to post the seasonal outlook in the DoM website, and to update the outlook monthly.  The forum also provided 
relevant updates:  DoM briefed participants on terminologies used in forecast products; the Irrigation Department presented its flood hazard maps 
for several areas in the country; the Department of Agriculture shared the country’s agro-ecological zoning; NBRO reported completion of landslide 
hazard zonation maps for the country; the Rubber Research Institute reported on climate impacts on rubber plantation operation and their climate 
information needs. 

o The Forum also received feedback on the 11 April 2012 tsunami event in Indonesia. DoM noted the need for better internet speed and shorter 
warning templates.  Learning from this event, DoM constituted a task force to handle tsunami warning and monitoring, to prepare for events that 
could happen outside of office hours.  DoM stressed the importance of cooperation among institutions involved in this regard.  DMC confirmed the 
receipt of warnings from DoM.  The District DMC (DDMC) of Kalutara, the project’s pilot site, confirmed receipt of warning from DMC.  Due to the 
project’s activities in the district, there is high level of tsunami awareness and preparedness. Residents along the tsunami danger zones were 
evacuated.  Pottuvil DDMC reported on the failure of some warning towers in the division, which resulted to some areas not receiving warning. 
DMC gave assurance to address gaps in tsunami warning dissemination that surfaced during the event. 

o The 6
th
 Monsoon Forum was held on 8 November 2012 in Colombo, with 70 participants from 28 government institutions, research centers, mass-

based organizations, and UN and international development organizations.  The Forum noted the differing demands from RRISL and Irrigation 
Department on the timing of the Forum vis-à-vis the decision window available for them before monsoon onset.  DoM interaction with users has 
led to efforts in developing new forecast products:  the seasonal forecast is now provided district-wise, in addition to the experimental monthly 
forecasts.  While users appreciate the district-wise forecast, users demand the integration of agro-climatic zones into the forecast presentation. 
Also, users demand the provision of season onset, mid-season dry spell, mid-season above normal rainfall, season withdrawal, and above-normal 
ambient temperature as additional information to the seasonal rainfall forecast.  Other user demands include the development by DoM and DoA of 
a forecast-based agro-meteorological advisory service, and awareness-raising activity by DoM with rubber farmers.  



 

 8 

o The 7
th
 Monsoon Forum was held on 30 April 2012 in Colombo, with 36 participants from 25 government institutions, research centers, UN and 

international development organizations, the media, and business enterprise.  Users appreciated the holding of the Forum earlier, as 
recommended in the last Forum.  Users also noted that the past monsoon behaved as predicted.  Based on the forecast, DoA provided early 
seeds and other farm inputs to farmers, and RRISL extended the distribution of planting inputs.  Noting the greater uncertainty in the seasonal 
forecast issued for the southwest monsoon due to the spring barrier to prediction, the Forum agreed that DoM shall issue monthly forecast and 
mid-season updates as supplementary information. 

o Forum for the northeast monsoon season is scheduled in December 2013. 
 

Thailand  
o No progress has been made, despite several meetings and contacts by phone and email with the Thai Meteorological Department (TMD).  The 

retirement and subsequent replacement process of TMD Director General also held up the decision-making process within TMD.  Meeting with 
TMD and WMO in September and subsequent TMD participation in the WMO-led project meeting with NMHSs from 28-30 September clarified 
TMD role in the project and the benefits of participation in the project. 

o With difficulty in engaging the Thai Meteorological Department to participate in the project, RIMES engaged, instead, with the Royal Irrigation 
Department (RID) and the Department of Disaster Prevention and Mitigation (DDPM).  RIMES shall assist RID in developing a flood forecasting 
system that makes use of weather forecasts and climate information at 3-7 days, 10-15 days, and 1-3 months lead time.  Pilot testing of this flood 
forecasting system shall be carried out under this project.   

o In response to DDPM request, RIMES shall assist in developing a decision support system for identifying and managing potential hazard impacts, 
which makes use of weather forecasts of 7-10 days lead time. 

 
Connecting with local level users: 
 
An early warning system evaluation guide was drafted to provide methodology and reporting format for a hazard- and criteria-based audit of an end-to-end 
system that covers assessment of risks, hazard observation and monitoring, hazard prediction and forecasting, forecast translation into potential impacts 
and response options, communicating risks and response options, community readiness to receive and respond to risk information, and providing 
feedback.  The evaluation would reveal gaps and needs, some of which may be addressed by the project.  Assessments are scheduled from November 
2011. 

 
Bangladesh 

o Local level EWS audits were conducted in 3 unions of Patuakhali District.  Findings are as follows: 
- Exposure to cyclone, storm surge, coastal flooding, and riverbank erosion 
- Primary warning focal point is the Union Disaster Management Committee Chairman; Union Parishad Office staff as secondary warning 

focal point; the Cyclone Preparedness Program has a complementary warning focal point 
- Warning receipt from BMD is only through mobile phones and FM radio; supplementary communication pathway is needed 
- Systematic hazard observation is non-existent 
- Communication systems for onward dissemination of warnings is well-established; SOP for systematic warning dissemination and 

coordination is a gap; warning dissemination system needs to be updated, consistent with the updated cyclone warning signals 
- Capacities for disaster management exist; a Union Disaster Management Plan, consistent with the Standing Orders for Disasters, needs to 

be developed 
o Local level activities, scheduled in September 2013, could not be held due to the civil unrest, which persisted until December 2013. 
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India 

o IMD officials interacted with farmers at the conclusion of the training of lead farmers in the Climate Risk Management Field School in 
Nagapattinam, and learned first-hand on the ground situation relating to the application of IMD products in farming activities. 

 
Maldives 

o Local level EWS audit was conducted in Fuvahmulah.  Findings include: 
- Exposure to swells, tidal waves, storms, and coastal flooding 
- Primary warning focal points are the Atoll and Island Council Chiefs and the Police Chief/ MNDF Commander; their deputies are the 

secondary warning focal points 
- Warning is received from MMS using more than 3 channels of communication; however, satellite phone could provide a fail-safe 

communication system, noting the remoteness of the island from Male 
- MMS’ automatic weather station monitors meteorological parameters; observations are relayed automatically to MMS headquarters, hence 

are not available for local use; hazard thresholds for managing local events are not established yet 
- Local warning dissemination makes use of more than 3 channels of communication; some of these, however, may not work at nighttime 

(e.g. person to person), hence other redundant systems are required, e.g. alarm/ siren; SOP for warning dissemination is a gap 
- Huge gaps exist in disaster preparedness and emergency response:  disaster management plan, facility and SOP for emergency response 

and disaster management, and trained responders are non-existent; people’s awareness on disaster risks and risk management actions is 
very limited. 

o MMS and NDMC met with Fuvahmulah stakeholders in the wake of the heavy rainfall event in late October 2012 that resulted to f looding.  
Improved stakeholder responses to and coordination during the event were attributed to the stakeholder interaction during the Monsoon Forum in 
June. 

 
Myanmar 

o Local early warning audits were conducted in Kunyangon and Pyinsalu in March 2012, led by DMH and the Relief and Resettlement Department, 
and in collaboration with the local administration department.  Findings include: 

Kunyangon 
- Exposure to flood, cyclone, strong wind, storm surge, saltwater intrusion, earthquake, and tsunami 
- Primary focal points for warning are the Township Administrator and Chief of the Fire Brigade; secondary focal point is the Secretary of the 

Township Disaster Preparedness Committee.  Area for warning coordination is the Township Administration Office. Written SOP for warning 
communication that includes a directory of warning recipients is a gap.   

- Warning information is received from the District Administration through mobile phone and VHF radio; receipt is properly documented.  
Another communication pathway would be required for a fail-safe system. 

- A rain gauge is available at the Township Administration Office for rainfall monitoring.  Rainfall thresholds, however, have not yet been 
established.  Awareness on the use of natural tsunami indicators would be useful, noting historical local tsunami source. 

- Warning is disseminated locally using mobile phones (limited to village leaders) and public address system, which is available only in some 
villages.  Another mechanism could be established for enhanced redundancy. 

- Risk awareness is high, with risk maps prepared, and awareness and education programs in place.  Emergency preparedness level is also 
high, with trained response teams, evacuation centers, identified evacuation routes, access to transportation system for evacuation, medical 
kit, and annual simulation drills.  The township has a disaster preparedness and response plan, including SOP for emergency response. 
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Pyinsalu 
- Exposure to flood, cyclone, strong wind, storm surge, saltwater intrusion, earthquake, and tsunami 
- Primary focal points for warning are the Sub-Township Administrator and Sub-Township Disaster Preparedness Committee Official; 

secondary focal point is the Sub-Township Administrator Clerk.  Area for warning coordination is the Township Administration Office. Written 
SOP for warning communication is a gap.  A directory of warning recipients, however, exists. 

- Warning information is received from Labutta Township through mobile phone; receipt is properly documented.  Two other communication 
pathways would be required for a fail-safe system, noting that mobile phone connections are not reliable during bad weather. 

- Systematic hazard observation system does not exist.  People, however, have an indigenous system for anticipating cyclones or tsunami, 
based on the appearance of a particular fish specie at the coast. 

- Warning is disseminated locally through a public address system and use of bells.  Another mechanism could be established for enhanced 
redundancy. 

- Risk awareness is high, with risk maps prepared, and awareness and education programs in place.  Emergency preparedness level is also 
high, with trained response teams, evacuation centers, identified evacuation routes, medical kit, and simulation drills in 2009 and 2011.  The 
township has a disaster preparedness and response plan, including SOP for emergency response. 

 
Sri Lanka 

o The Disaster Management Center and DoM led user dialogues in Pottuvil and Kalutara on 9 and 12 October 2012, respectively.  A total of 113 
participants attended the dialogues, representing the disaster management, agriculture, fisheries, education, and tourism sectors, as well as the 
local administration, Grama Niladhari, and the Police Department.  The one-day dialogues raised awareness on hazards and their impacts, 
forecast and warning products, warning communication arrangement and dissemination system, and appropriate responses to warning 
information, including preparedness measures; established a pool of key officials that could assist in local awareness-raising; and received 
feedback on the early warning system, including recommendations.  Participant recommendations include: 

- Provision of warning for strong winds and waves for fishermen, especially those at sea 
- Redundant warning dissemination systems, noting the failure of some warning towers during the 11 April 2012 tsunami event 
- Signage at evacuation routes and areas 
- Annual evacuation drill 
- Awareness program at community level, noting that many people disregard warnings due to lack of awareness 

 

 Expected Outcome 2:  Selected communities at-risk are connected to the warning system, with institutional capacity to receive and disseminate warnings 
24/7 through effective communication pathways and to respond to emergencies 

 
Indicators: 

o At least 12 warning points connected to the early warning system at sub-national and national levels 
o At least 100 EOC volunteers trained in emergency operations 
o At least 3 communication pathways for receiving and disseminating warnings established at each EOC, and tested 

 
Progress against indicators: 

o Warning points have been identified in all pilot sites 
- Bangladesh:  UDMC Chairmen as primary warning focal points; Union Parishad Office staff as secondary warning points; CPP Team 

Leaders complements as additional warning focal points 
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- India:  Chairmen of local level Disaster Management Committees as primary warning points; their deputies as secondary warning points 
- Maldives:  Atoll Council Chief, Island Council Chief, Police Chief, and Commander of the Maldives National Defense Force (MNDF) as 

primary warning points; their deputies as secondary warning points 
- Myanmar:  Township, Sub-Township, and Village Administrators as primary warning points 
- Sri Lanka:  Divisional Secretaries and Grama Niladhari as primary warning points at division and village levels, respectively 

o Communication pathways established at EOCs in pilot sites: 
- Myanmar:  a set of 2 radio transceivers and 6 handheld radios each to EOCs in Kunyagon and Pyinsalu 
- Sri Lanka:  2 sets of mobile two-way radios with antenna installed in Pottuvil 

 
Highlights from implementing Component 2 activities are provided below: 

 
24/7 warning points: 
 
Pilot sites have been identified from consultations with partner NMHSs and national disaster management organizations (NDMOs), using the following 
criteria: 

o Coastal location 
o High risk to hazards such as cyclone, storm surge, inundation from heavy rain spells, tsunami, etc. 
o Have at least 30-year climate data, and  
o Willingness of local institutions to actively participate in project implementation. 

 
Pilot sites selected are as follows: 

o Bangladesh:  Cox’s Bazar and Patuakhali districts 
o India:  Sirkali and Nagapattinam Taluks (sub-districts) in Nagapattinam district, Tamil Nadu 
o Maldives:  Faresmaathodaa Island and Thinadhoo Island in South Huvaadu Atoll 
o Myanmar:  Kunyangon in Yangon region and Labutta in Ayeyarwady region 
o Sri Lanka:  Kalutara and Pottuvil 
o Thailand:  None yet 

 
With the spread of the political unrest in Male to Thinadhoo early this year, MMS recommended a change in project site to Fuvahmulah.  Also known as 
Gnaviyani Atoll, Fuvahmulah is one of the 21 administrative divisions of the Maldives, and is located at the southernmost part of the country. 
 
In coordination with NMHSs, NDMOs and local authorities, 24-hour warning points at the pilot sites have been identified as follows:   

o Bangladesh:  UDMC Chairmen as primary warning focal points; Union Parishad Office staff as secondary warning points; CPP Team Leaders 
complements as additional warning focal points 

o India:  Chairmen of local level Disaster Management Committees as primary warning points; their deputies as secondary warning points 
o Maldives:  Atoll Council Chief, Island Council Chief, Police Chief, and Commander of the Maldives National Defense Force (MNDF) as primary 

warning points; their deputies as secondary warning points 
o Myanmar:  Township, Sub-Township, and Village Administrators as primary warning points 
o Sri Lanka:  Divisional Secretaries and Grama Niladhari as primary warning points at division and village levels, respectively 
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Establishing/ Equipping emergency operations centers at pilot sites: 
 
The first draft guidelines for establishing an Emergency Operations Center that countries could adapt has been prepared.   
 
In collaboration with NMHSs, disaster management agencies, and local authorities in the pilot sites, and based on gaps in existing communication system 
for receipt and further dissemination of warnings, equipment for ensuring redundancy in warning communication were selected.  Criteria used are:  low 
capital cost, low maintenance cost, ease of operation, and ability to withstand extreme weather conditions. 
 
Bangladesh: 

o The country has well-established system for emergency response.  At the union level, the Union Disaster Management Committee Control Room 
serves as the EOC, which is activated when there is threat from a hazard, for evacuation, rescue, relief, and rehabilitation.  The UDMC also 
undertakes warning dissemination, risk monitoring, documentation, and coordination. 

o All of the pilot sites have emergency response capabilities, but have gaps as follows:  standardized procedure (SOP) for evacuation and 
emergency response, sustained capacity building program (e.g. regular exercise to practice response teams), and additional cyclone shelters for 
people and animals 

o Internet access to BMD and FFWC websites was identified as another pathway for receiving forecast and warning information.  UDMCs at pilot 
site also requested additional equipment for increasing their reach in disseminating warnings – these include megaphones, hand-operated sirens, 
mobile phones, radios, and provisions for person-to-person communication (e.g. bicycles, rain coats, rubber boots, torch, etc.). 
 

India 
o Disaster management system at the pilot sites is well established.  Local level disaster management committees are well trained in communicating 

warning information and responding to it, through various capacity building programs by the government.  Activities relating to establishment and 
capacity building of EOCs would not be relevant for the pilot sites. 

 
Maldives 

o The pilot site does not have an EOC as well as an island emergency plan.  The Fuvahmulah Atoll Council requested assistance in these areas. 
o In view of the remoteness of Fuvahmulah Island from MMS headquarters in Male, a satellite phone linkage was identified as a fail-safe redundant 

communication system for linking the EOC with MMS. 
o As agreed in a meeting among the Atoll Council, NDMC, MMS, MNDF, the Fuvahmulah Police, and other members of the local working group, the 

EOC shall be established at the Atoll Council Office.  The location offers advantage of existing facilities and proximity to decision-making in case of 
an emergency.  The Atoll Council has already earmarked a large room for the EOC within its premises.  The requirements of an EOC have been 
worked out and the equipment needs to be procured. 

o Key stakeholders met after the 1
st
 Monsoon Forum on 3 July 2012 to develop an outline for the Island Emergency Plan.  The plan is currently 

being drafted by the Atoll Council.  An island-wide communication chain through voice calls and SMS would be included in the plan to ensure 
redundancy in warning dissemination. 

 
Myanmar 

o DMH, the Relief and Resettlement Department, and local authorities agreed to establish the local level EOC at Pyinsalu Sub-Township 
government building, to build on the Sub-Township’s existing communication facilities and human resources.  The EOC shall be manned by the 
Natural Disaster Prevention Committee, which is chaired by the local government administrator. 
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o Identified redundant communication system for receiving warnings include single-side band and hand-held radio sets; and loudspeakers for 
onward warning dissemination 

o Communication systems for Pyinsalu and Kunyangon, for receiving warning information from DMH, have been acquired and provided to DMH.  
These will reside with the EOCs at the sub-township and township administration offices, respectively. 

o A set of 2 radio transceivers and 6 handheld radios was provided each to EOCs in Kunyagon and Pyinsalu in May 2013   
 

Sri Lanka 
o In consultation with the Disaster Management Center, the local level EOC shall be established in Kalutara and Pottuvil with the Village Disaster 

Management Committee, which is chaired by the Grama Niladhari. 
o Identified redundant communication system for receiving warnings include hand-held radio sets and mobile phones for SMS; and megaphones, 

hand-operated siren, and public address system for onward warning dissemination 
o Two sets of mobile two-way radios with antenna were installed in Pottuvil in October 2013 

 

 Expected Outcome 3:  Selected communities at-risk use location-specific warning information products  
 
Indicators: 

o At least 12 sub-national and local working groups established 
o At least 12 local working groups trained in impact, vulnerability, capacity, and user need assessments 
o At least 12 demonstration locations, with risk profiles prepared 
o Thresholds for various hazard magnitudes and intensities in at least 12 sites identified 
o Warning information needs in at least 12 communities identified 
o At least 90 disaster managers trained in preparing impact outlooks and response options, based on localized disaster risk information 
o At least 12 communities demonstrated improved response to warning/ disaster risk information issued by NMHSs 
o Warning system gaps identified in at least 12 locations 

 
Progress against indicators: 

o 6 local working groups have been established at local levels in Bangladesh, Myanmar, and Sri Lanka, and 2 at sub-national levels in India and 
Maldives. 

o 6 working groups have been trained in Bangladesh, Maldives, Myanmar, and Sri Lanka in impact, vulnerability, capacity, and user need 
assessments 

o Risk profiles have been prepared for the 9 pilot sites:  Bangladesh (2), India (2), Maldives (1), Myanmar (2), Sri Lanka (2). 
o Local level hazard thresholds identified for 3 pilot sites (India and Maldives) 
o Warning information needs identified for 5 pilot sites (India, Maldives, and Myanmar) 
o Total 255 disaster managers (189 at national level and 66 at local level) trained in preparing impact outlook and management options in 

Bangladesh, India, Maldives, Myanmar, and Sri Lanka 
 

Highlights from implementing Component 3 activities are provided below: 
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Establishment and capacity building of subnational/ local working groups: 
 

Bangladesh 
o The District-level Working Groups in Patuakhali and Cox’s Bazar are composed of local level BMD, CPP, Municipal/ Union authorities, agriculture 

extension, environment department, local education department, Bangladesh Fisheries Development Institute, Primary Training Institute, District 
Information Office, Bangladesh Betar (radio), Islamic Television, Fire Service, Ashar Alo (local NGO), and World Vision 

o Training conducted from 8-9 February 2012 in Patuakhali, in collaboration with BMD, FFWC, and the UDMC, covered an overview of BMD’s 
cyclone early warning system and FFWC’s flood warning system, CPP’s warning dissemination system, historical hazards and their impacts, 
seasonal hazard calendar for different livelihood systems, identification of hazard thresholds, vulnerability, user needs, and capacity assessments, 
analysis of user responses to warning information, institutional mapping for management of cyclone and other hazard risks, and presentation of 
EWS audit and EOC guidelines.  Group exercises familiarized participants with the assessment tools. Learning was applied in on-site 
assessments that followed. 

 
India 

o The State-level Working Group consists of the Revenue Administration/ Disaster Management and Mitigation Department, and Departments of 
Agriculture, Animal Husbandry, Fisheries, and Public Works, and is chaired by IMD/ RMC. 

o Local level assessments were carried out by Tamil Nadu Agricultural University, the project’s implementing partner, hence working group training 
was not required. 

 
Maldives 

o The Atoll-level Working Group consists of the Atoll and Island Councils, MNDF, Fuvahmulah Police, Fire Brigade, Fuvahmulah Hospital, Maldives 
Red Crescent, Youth Development NGO, and the Fuvahmulah Secondary School 

o In collaboration with MMS, RIMES trained the atoll-level working group on 27 March 2012 on basic concepts of early warning and disaster risk 
management, risk analysis, and need assessment.  The group exercise enabled all 21 participants to practice on the use of the assessment tools. 

 
Myanmar 

o The Township-level Working Group in Kunyangon consists of the Township Administrator as Chair, and heads/ representatives of the agriculture, 
irrigation, fisheries, health, and other sectoral agencies, including village representatives. 

o The Sub-Township level Working Group in Pyinsalu consists of the Sub-Township Administrator as Chair, and sub-township officials representing 
various government offices, livelihood sectors, and village authority. 

o Total of 47 members of the working groups at Pyinsalu and Kunyangon were trained on hazard, impact, vulnerability, capacity, and user need 
assessments, including community early warning audit from 27-28 March 2012 (Pyinsalu) and 3-4 April 2012 (Kunyangon), in collaboration with 
DMH and the Relief and Rehabilitation Department.  The training raised participants’ awareness on various natural hazards that affect the pilot 
sites and the basic science behind these hazards.  A facilitated exercise practiced participants on the use of assessment tools.   

 
Sri Lanka 

o The District-level Working Group in Kalutara consists of members of the District Disaster Management Committee, chaired by the District 
Secretary 

o The Divisional-level Working Group in Pottuvil consists of multi-sectoral representatives, chaired by the Divisional Secretary.  
o Total of 66 members of the working groups at Kalutara and Pottuvil were trained on hazard, impact, vulnerability, capacity, and user need 
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assessments, including community early warning audit from 12-13 March 2012 (Kalutara) and 15-16 March 2012 (Pottuvil), in collaboration with 
DoM, Department of Irrigation, and DMC.  The training raised participants’ awareness on various natural hazards that affect the pilot sites and the 
basic science behind these hazards; analyzed the historical impacts of these hazards, including their potential impacts, considering existing 
vulnerabilities and capacities; identified risk management options; and presented and practiced assessment methodologies and tools. 

 
Site profiles, hazard thresholds, and user needs: 
 
A site profiling guide has been prepared, providing methodology and reporting format that includes location and physiographic features, socio-economic 
profile, hazard profile, vulnerability profile, risk profile, community demand and receptivity for early warning/ risk information, profile of institutions involved 
in early warning/ risk information application, and recommended interventions and actions.  Literature review and collection of secondary data are ongoing.  
Assessments at sites are scheduled from November. 

 
Bangladesh 

o Three unions in Patuakhali were considered:  Rangabali and Char Kajal, islands in the Bay of Bengal, and Lata Chapli at the coast of the Bay of 
Bengal.  All are highly prone to cyclones, storm surge, coastal flooding, and riverbank erosion.  Major sources of livelihoods are subsistence 
agriculture and fishing.  Most houses are made from light materials.  Embankments that collapsed during Cyclone Sidr in 2007 remain un-
rehabilitated.  Disaster management system is well established.   All sites have functioning Union Disaster Management Committees and cyclone 
shelters.  Gaps, however, still exist, as noted above during the local level EWS audit.  

o Wind speed-based thresholds for cyclones have been established by BMD, and are the basis for the newly adopted cyclone signal system. 
o User feedback from the assessment indicates need for awareness on the new cyclone signal system.  Other priority needs are structural, such as 

more cyclone shelters, repair of embankments, and insurance of crops and fisheries. 
o Cox’s Bazar is the second pilot site in Bangladesh.  The district is most prone to cyclones and associated surge during the pre- and post-monsoon.  

Unemployment is the primary vulnerability factor.  Disaster management system exists, with CPP volunteers having a key role in early warning 
and emergency response.  Cyclone shelters are available, but not adequate.  Location-specification forecast and awareness-raising on forecasts 
and warnings, hazard risks, and appropriate responses to warnings are among the priority needs. 

 
India 

o Kuttalam block in Nagapattinam District is an agricultural community, with 80% of its land area devoted to agriculture.  About 73% of its annual 
rainfall is received from October – November, hence is critical to agriculture.  Infrastructure for supporting agriculture is well established.  Disaster 
management is well established.  

o User feedback at the state level indicates need for 7-10 day, monthly, and seasonal forecasts for water resource management application at the 
district level 

o Upon the recommendation of the Joint Director of Agriculture, the pilot sites were confirmed as Kuttalam and Kilvelur blocks in Nagapattinam 
District.  In Kilvelur, about 80% of its land area is devoted to agriculture, with more than 25% of its population engaged in the sector.  Paddy is the 
major crop grown.  As in Kuttalam, the northeast monsoon from October-December brings most of the rainfall.  The block is prone to cyclone and 
flooding during November-December.  Infrastructure for supporting agriculture is well established. 

o Thresholds for rainfall, wind, and temperature at various stages of paddy crop growth have been identified in both pilot sites. 
o User needs for warning information for each user category have been identified, in terms of type of warning information and lead time required, 

and response options available when warning is provided for flash flood, heavy rainfall, cyclone, ad tsunami.  Assessment results shall be shared 
with IMD and District Revenue officials. 
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Maldives 

o Fuvahmulah island is a single detached atoll, located 500 km south of Male.  Fishing is the predominant economic activity.  Marshes and wetlands 
between its two freshwater lakes are used for agriculture.  Drinking water is a major concern, particularly during the dry season.  Heavy rain spells, 
swells, and strong winds are recurrent.  Early warning is received from MMS and disseminated by the Atoll and Island Councils.  Island-relevant 
warning information, SOPs for warning dissemination and emergency response, trained manpower in crisis management, and risk awareness are 
major gaps. 

o Thresholds for heavy rains, swells, tidal waves, strong wind, tsunami, beach erosion, and earthquake in Fuvahmulah were established by the 
Working Group, informed by inputs from focus group discussions with community members, which included elderly residents who have anecdotal 
information on past hazards and their impacts.  

o Needs of various warning information user groups were determined through interviews and user group discussions.  Warning content and lead 
time requirements vary with different users:  for example, crop growers need rainfall quantity and duration with about 5 hours lead time for making 
harvesting decisions, while fishermen need wave arrival time and height of swells, with about 6 hours lead time for making decisions to venture out 
to sea. 
 

Myanmar 
o Kunyangon is a coastal township in the Andaman Sea.  More than 84% of the population is rural; 17% of the population is engaged in fishing; 9% 

are engaged in farming.  In the last 10 years, there were 5 incidences of drought, 5 floods due to heavy rains/ high tide or both, and 4 storm 
surges.  The township was heavily affected by Cyclone Nargis in 2008. 

o Pyinsalu is a coastal, rural sub-township in the Andaman Sea, but also bounded by Irawaddy and Yhwe rivers.  About 11% of its population is 
engaged in fishing, and more than 21% in farming.  Hazards in Pyinsalu are not as frequent as in Kunyangon; impacts, however, are more severe, 
such as those brought by Cyclone Nargis in 2008 and the Indian Ocean tsunami in 2004. 

o Institutional structures for disaster preparedness and management were established in both sites only in 2005, after the tsunami.  Cyclone shelters 
were built only after Cyclone Nargis.  After Nargis, people are more aware of alerts and warnings from DMH. 

o Thresholds for storms/ cyclones, waves, rainfall, and tsunami have been established at national level.  Thresholds specific to the sites, however, 
e.g. for rainfall, are yet to be established. 

o User needs for warning information in Kunyangon and Pyinsalu have been identified, in terms of type of information and lead time required. 
 

Sri Lanka 
o Pottuvil is a coastal Division in Ampara District, located at the southeastern side of the country.  About 90% of its population are fishermen.  

Recurring hazards are large waves and storm surge from May to October, and heavy rains ad floods from October to January. Lightning strikes 
and floods due to heavy rains have had significant impacts in the past 3 years.  The 2004 tsunami had the most impact in terms of lives and 
livelihoods lost and economic damage. 

o Kalutara North and Payagala South are divisions of Kalutara District, which is located on the southwestern side of the country.  Hazard frequency 
in Kalutara North is low.  Payagala South, however, has experienced 4 strong winds with high wave events in the last 4 years, and 2 flood events 
due to heavy rains in the last 2 years. 

o Thresholds for storms/ cyclones, rainfall, lightning, and tsunami have been established at national level.  Thresholds specific to the sites, however, 
e.g. for rainfall, are yet to be established. 
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Forecast translation into impact outlooks and response options: 
 
Bangladesh 

o Training curriculum, covering multiple hazards, was adapted in collaboration with BMD and FFWC.  National level training from 17-19 September 
2013 in Dhaka trained 34 participants from 16 government and non-government institutions from the agriculture, fisheries, water resources, 
transport, health, and disaster management sectors.  Key participant recommendations include: 
- Regular conduct of the training to target more decision-makers in various sectors, particularly those in disaster-prone areas 
- The training program could include field trip to forecasting and warning centers and other relevant institutions 

 
India 

o RIMES, in collaboration with Tamil Nadu Agricultural University, shall train farmers in Sirkali and Nagapattinam in Nagapattinam District in the 
identification of climate-related issues in farming operations, and the application of climate information (historical climate, climate forecast, and 
observable climate trends) in addressing these issues.  The hands-on field study program involves 3-tier training:  training of agricultural 
technicians as trainers, training of farmers at block level as lead farmers, and training of farmers at village level as climate managers. 

o RIMES, in collaboration with Tamil Nadu Agricultural University, is developing a decision support system that integrates weather information of up 
to 10 days lead time with agricultural data, to assist farmers in the analysis of potential impacts from a weather event, and generate agro-
advisories. 

o The first two tiers of training in the Climate Risk Management Farmers’ Field School (CRMFFS) was implemented from June-October 2012, in 
collaboration with Tamil Nadu Agricultural University (TNAU) and the Centre for Ecology and Research.  Training modules, developed by RIMES, 
were adapted to integrate local deltaic conditions.  The training focused on identification of climate-related problems and solution options, 
understanding weather and climate and related forecast products, and forecast application in crop planning. 

o Outcomes include: 
- A team of 5 CRMFFS master trainers 
- A total of 61 farmers trained from 10 villages (5 each from Kuttalam and Kilvelur).  Farmers understood the meaning of normal, above-

normal, or below-normal rainfall, and the use of probabilities to express forecast accuracy; fabricated and calibrated a low-cost rain gauge, 
and practiced rainfall observation for monitoring progress of the season; learned about linkages of climate with crop growth, pests, and 
diseases; developed forecast-based cropping strategy, including maximum rainfall utilization and minimum irrigation application; identified 
low-cost and location-specific technologies to address impacts of extreme climate events; and determined the economic value of forecast 
information at different stages of crop growth.  Farmers appreciated the science-based hands-on approach of the training.   

 
Maldives 

o Importance of forecast interpretation and translation was realized by MMS and Fuvahmulah authorities after the recent (end-October) heavy 
rainfall episode that affected large parts of Maldives, including Fuvahmulah.  Training in this regard is therefore scheduled in the next months. 

o Training curriculum, covering multiple hazards, was adapted in collaboration with MMS.  National level training from 24-26 September 2013 in 
Male trained 26 participants from more than 11 government and non-government institutions from the tourism, health, education, and disaster 
management sectors, including the media.  Key participant recommendations include: 
- Regular conduct of the training to target more decision-makers in various sectors 
- Training of focal persons at regional/ atoll level as trainers, for replicating the training at local level, including schools 
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Myanmar 
o Users training in forecast translation was conducted at national level from 31 July – 1 August 2012 in Yangon, with 33 participants from the 

disaster management, agriculture, fisheries, livelihoods, irrigation, water resources, health, and public order and safety sectors, and from local 
government administration.  Facilitated by DMH, the Relief and Resettlement Department, and RIMES, the training presented hazards and their 
historical impacts, key elements of early warning, observing systems, hazard thresholds, forecast and warning generation, forecast and warning 
products, forecast terminologies and their definition, communication of forecast uncertainty, SOP for warning dissemination, warning dissemination 
system, use of forecasts and warnings in assessing potential impacts and preparing management options, and communicating disaster risks.  
More importantly, participants practiced forecast-based evaluation of potential impacts and development of response options. 

o In response to user demands verbalized in the Monsoon Forum, DMH, in collaboration with FAO and RIMES, provided training to media 
practitioners on understanding and communicating forecast/ warning information.  A total of 18 practitioners from print and broadcast media, 
including communication officers from various development agencies, were trained on 10 May 2012 in Yangon.  Training outcomes include: 

- Increased awareness on the country’s climate and the nature and characteristics of the monsoons 
- Participant awareness of DMH’s range of forecast products and services, and terminologies used in forecasts and advisories 
- Recognition of the need to communicate longer-lead forecasts in a risk communication framework due to their probabilistic nature 
- Participants gained skill in developing broadcast material from DMH seasonal forecast 

o Participants also shared the community-based climate information sharing concept, wherein development institutions and volunteers from 
community-based organizations play key roles in forecast interpretation and translation, and dissemination, respectively; information, education, 
and communication strategies and mechanisms are used to reach communities; and feedback is received from the media, local authorities, and 
development agencies.  Recommendations provided were mainly for media practitioners, to:  simplify/explain terminologies, communicate forecast 
uncertainty, include interviews with DMH to seek clarification and lend more credibility to information being conveyed, include potential impacts 
and response options which can be sourced from sectoral institutions. 

o Training curriculum, covering multiple hazards, was adapted in collaboration with DMH.  National level training from 11-13 September 2013 in 
Naypyitaw trained 24 participants from 9 government and non-government institutions from the agriculture, fisheries, water resources, health, and 
disaster management sectors, including broadcast media.  Key participant recommendations include: 
- Regular conduct of the training to target more decision-makers in various sectors, including those at local level 

 
Sri Lanka 

o Users training on forecast translation was held at national level from 26-27 July 2012 in Rajawaka, Balangoda, participated by 31 decision makers 
from the disaster management, agriculture, fisheries and aquatic resources, irrigation, health, and education sectors, including the local 
government administration, Grama Niladharis, and the fiscal management department of Pottuvil, Kalutara, and Payagala divisions.  Facilitated by 
DoM, Department of Irrigation (DoI), DMC, and RIMES, the training presented hazards and their science and historical impacts, key elements of 
early warning, observing systems, hazard thresholds, forecast and warning generation, forecast and warning products, forecast terminologies and 
their definition, warning dissemination system, use of forecasts and warnings in assessing potential impacts and preparing management options, 
communicating disaster risks, and legal framework and institutional arrangement for disaster management.  More importantly, participants 
practiced forecast-based evaluation of potential impacts and development of response options. 

o Training curriculum, covering multiple hazards, was adapted in collaboration with DOM, DOI, GSMB, and NBRO.  National level training from 9-11 
October 2013 in Colombo trained 41 participants from more than 27 government and non-government institutions from the agriculture, fisheries, 
environment, water resources, power, and disaster management sectors, including the media.  Key participant recommendations include: 
- Regular conduct of the training to target more decision-makers in various sectors, including those at local level 
- Training program could include field visits to forecast and warning centers and other relevant institutions 
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Thailand 

o Training of RID engineers to incorporate weather forecast in reservoir inflow modeling for enhanced reservoir operation and management of the 
Bhumibol and Sirikit reservoirs, and in discharge forecasting for increased flood forecast lead time for Chao Phraya River was conducted in two 
stages:  Stage 1, from 19-23 November 2012 with 25 participants, presented the overview and capabilities of the improved models; and Stage 2, 
from 4-15 February 2013 with 5 participants, was an in-depth training in weather forecast-based reservoir inflow and discharge modeling.  The 
training stressed on the increased uncertainty of forecast products due to inherent uncertainty in weather forecasts, hence the need to apply 
forecast products within a risk management framework. 

 
Demonstrations of risk information application 
 
India: 

o Tamil Nadu’s Agriculture Department prepared an action plan in September 2013 for replicating the following activities in Thiruvarur District:  
development of agro-advisory system, Climate Risk Management Farmers’ Field Schools, and integration of climate risk management in district 
level planning in the agriculture sector.  

 
Tool development for system improvement: 
 
India 

o In response to farmers’ demands for longer-lead, location-specific forecast-based agro-advisories, RIMES, in collaboration with the association of 
retired agricultural officers in Tamil Nadu, is developing, on pilot basis, a system whereby RIMES interprets forecast products from IMD, ECMWF, 
NCEP, CPC, and RIMES WRF (using India’s NCMRWF data), and provides district-wise rainfall quantities, which the retired agricultural officers 
translate into potential impacts and crop management advisories, for communication to farmers in Nagapattinam and Thanjavur Districts. 

 
Thailand 

o RIMES is assisting the Royal Irrigation Department in integrating TMD weather forecasts of up to 10 days lead time into their hydrological model 
for the upper Chao Phraya River Basin, for increasing lead time of flood forecasts.  The model forecasts river discharge upstream of Nakorn 
Sawan, as well as inflow to Bhumibol and Sirikit reservoirs.  

o In response to a request from the Department of Disaster Prevention and Mitigation (DDPM), RIMES prepared a concept note for a multi-hazard 
potential impact assessment and management system that makes use of TMD’s weather forecasts of up to 10 days lead time. System 
development shall use open source systems, such as DesInventar for hazard and impacts database management, and SAHANA EDEN for 
emergency database management. 
 

 Expected Outcome 4:  Generation of location-specific warning information products, through the established WMO infrastructure, including the RSMCs, 
with support from trained government institutions and local disaster management organizations 

 
Indicators: 

o Most relevant NWP techniques and products identified and analyzed for further cascading forecasting process (at least from 3 global centers) 
o Data and products assessed (at least from 3 centers) as inputs for downscaling, and documented 
o Uncertainties in forecasting products (at least from 3 centers) evaluated and documented for local application 
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o Downscaled high-resolution disaster risk information generated (at least from 3 centers) and used by disaster management institutions in 
assessing potential impacts and possible response options 

o At least 2 NMHS scientists from each target country demonstrate ability to produce tailored location-specific disaster risk information 
 

Progress against indicators: 
o In progress 

 
Highlights from implementing Component 4 activities are provided below: 

 
RIMES, WMO, and NMHSs from the project countries met from 28-30 September 2011 in Pathumthani and clarified and detailed project goal, objectives, 
activities, and the roles of RIMES, WMO, and NMHSs in project implementation, as well as briefed participants on WMO strategies and approaches in 
implementing Component 4 of the project, in synergy with other WMO activities in the region.  Of note is the project’s contribution to WMO’s Severe 
Weather Forecasting Demonstration Project (SWFDP), which is currently in progress in 35 countries in Southern and Eastern Africa, Southwest Pacific, 
and Southeast Asia.  WMO outlined steps to integrate the six project countries in the SWFDP framework through this ESCAP-supported project.   

 
WMO also noted the project’s approach as consistent with WMO’s Public Weather Services (PWS) Programme, in particular engagement of users and 
understanding their needs and the role of weather-, climate-, and water-related information in different sectors; development and delivery of information 
products and services to meet user needs; and user feedback to evaluate and improve products and services.  To complement with the PWS Programme, 
WMO, through this ESCAP-supported project, shall build capability of NMHSs in generating and effectively delivering forecasts and warning information to 
users, while RIMES shall focus on working with pilot communities in the application of these information products in decision-making.   

 
The meeting also established the baseline capacities of partner NMHSs in generating locally relevant forecast products: 
 

o Bangladesh:  Forecasting system is mostly subjective, with some use of Weather Research and Forecasting (WRF) model outputs, but without 
data assimilation.  Training of BMD professional staff, by secondment to RIMES in 2010, improved skills at BMD in generating WRF model-based 
forecast products.  Efforts to upgrade existing observing stations, improve the observing and monitoring network and data management, and build 
capacity in numerical weather prediction are ongoing. 

o India:  IMD operates the WRF-ARW model with 3DVAR data assimilation for weather forecasts at 27km and 9km resolutions of up to 3days lead 
time, and the Global Forecast System, with data assimilation, for generating medium-range forecasts of up to 7days lead time.  IMD also 
generates district level 5-day weather forecasts based on Multi-Model Ensemble (MME) system to support the Agro-Meteorological Advisory 
Service of India.  Nowcasting and very short-range forecasting systems (0-6hrs lead time) are operational for Delhi only.  A Hurricane WRF system 
for hurricane prediction is under model testing.  Efforts to generate location-specific warning information for high-impact weather events, such as 
heavy rainfall, gale wind, and storm surge, are ongoing. 

o Maldives:  Numerical Weather Prediction (NWP)-based forecasting capacity is limited.  MMS uses NWP outputs from regional and global centers 
in generating forecasts.   

o Myanmar:  DMH uses NWP outputs from RSMC Delhi and other regional centers.  From Summer 2010, DMH has provided severe weather 
information of 3-5days lead time.  Seasonal forecasts are generated using analogues and NWP outputs. 

o Sri Lanka:  Forecasting system is subjective and uses NWP outputs from global and regional centers.  Forecast product accuracy and lead time 
need improvement.  Warning dissemination is quite advanced, with multiple communication means to ensure communities receive timely 
warnings.  
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o Thailand:  TMD operates its own WRF model of 17km resolution for generating NWP-based forecast products.  Products include nowcasts, daily, 
7-day, monthly, and seasonal forecasts, and severe weather warning. 

 
The workshop that WMO convened from 23-27 January 2012 in New Delhi brought together forecasters from the project countries, and representatives 
from global products centers – Japan Meteorological Agency (JMA), US National Center for Environmental Prediction (NCEP), and India’s National Center 
for Medium-Range Weather Forecasting (NCMRWF).  The workshop agreed on the following: 
 

o Project focus:  improvement of NMHS weather forecasting capability, and provision of weather forecasts and other products for resource 
management and impact reduction 

o Hazard focus:  heavy rains, strong winds, dry spells, swells, storm surge, heat/ cold waves, and fog 
o Hazard thresholds for warning:  heavy rain: 50mm, 100mm; strong winds: 17 knots, 34 knots; swells: 2.5m, and storm surge: 1m 
o Participating centers:  UK Met Office through IMD and NCMRWF, JMA, NCEP, and ECMWF as global centers; RSMC New Delhi as regional 

center 
o Products that shall be requested from global and regional centers:  NWP, satellite, marine, storm surge, tropical cyclone, radar data, quantitative 

precipitation forecasts, aerosol data, dispersion model, and fog model and coverage; for agricultural applications:  monthly and seasonal forecasts; 
extended range forecasts shall be considered in the later phase of the project 

o NMHSs actions: 
- Map current capabilities and identify areas where gaps exist, for developing training programs under this project (RIMES Master Plan may 

be provided as reference) 
- Engage with users and identify user requirements (being addressed through the Monsoon Forum and local level EWS audits) 
- Carry out public education and outreach activities periodically, particularly before important weather seasons 
- Develop plans for obtaining user feedback and conduct user satisfaction assessment (being addressed through the Monsoon Forum and 

local level EWS audits) 
- Utilize improved forecasting capacity in existing agrometeorological products 
- Explore new agrometeorological products based on improved forecasting and NWP capabilities 

o Monitoring arrangement:  NMHS to provide quarterly feedback to WMO on occurrence of severe weather events, utility and quality of RSMC daily 
guidance, relevance and skill of NWP products, pertinence of severe weather warnings issued by the NMHS, and improvement of service delivery 
to disaster management authorities and socio-economic sectors. 

 
The Preparatory Training Workshop on Severe Weather Forecasting and Warning Services, organized by WMO in collaboration with the Typhoon 
Committee from 8-19 April 2013 in Macao, China, trained forecasters from the project countries on interpretation and application of advanced forecasting 
products from global NWP centers and RSMC-Delhi, including NMHS focal points on Public Weather Services (PWS) on the PWS program, with emphasis 
on timely delivery of improved forecasts and warnings to the public.  The training also identified existing gaps in forecast generation and application, which 
include limited access to NWP/EPS products, poor skills in severe weather forecasting, warning dissemination difficulties, and level of understanding by 
the public of forecast information.  

 

 Expected Outcome 5:  Countries in the Indian Ocean and Southeast Asia, which are not targeted by the project, learning from project experience, 
lessons and successes, express interest to replicate methods and tools 

 
Indicators: 
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o At least 5 new countries participate each year, and share which tool, method, practice, etc. may be replicated 
o 6 country reports shared with ICG/IOTWS 
o At least 10 institutions informed of project progress, experiences, and lessons 

 
Progress against indicators: 

o 6 non-project countries participated in the project meeting in September 2011 and identified approaches for replicating project activities  
o Project successes and experiences shared to 13 non-project countries at the 6

th
 RIMES Council Meeting, 29-30 May 2014 

 
NMHSs of non-project countries, i.e. Cambodia, China, Lao PDR, Pakistan, Philippines, and Vietnam, which expressed interest in the RIMES-WMO-
ESCAP project also participated in the September project meeting and identified approaches to replicate activities in their respective countries. 
 
The project meeting also recommended for the project to inform the ESCAP/WMO Typhoon Committee and WMO/ESCAP Panel on Tropical Cyclones on 
project developments, progress, and results in their upcoming meetings in 2012 and within the duration of the project. 
 
Project information and updates were shared with RIMES stakeholders and the general public through the RIMES website. 
 
Project progress shall be shared with ESCAP, WMO, NMHS partners in the project countries, and 25 other RIMES Member States and collaborating 
countries. 
 
Updates about and accomplishments of the project have been shared through the project webpage, electronic newsletter, and RIMES Facebook and 
Twitter accounts. 
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LESSONS LEARNED 

 
The September meeting among RIMES, WMO, and partner NMHSs was very useful in terms of 
clarifying WMO and RIMES roles in the project.  This is important if the two institutions are to deliver 
project components effectively and in synergy with each institution’s programs.  The face-to-face 
meeting along with NMHSs fostered good personal relations, facilitating coordination of project 
activities.  The meeting, however, was held months into project implementation due to scheduling 
difficulties.  Although much useful, the meeting was not a programmed activity, hence required 
resources from RIMES and WMO.  
 
Active cooperation by the new Director General of Myanmar’s Department of Meteorology and 
Hydrology is a welcome sign that this project could deliver more efficiently and effectively in Myanmar.  
Thailand is a challenge though, with decisions being put on hold because of the replacement process 
of the Director General of the Thai Meteorological Department.  Until date, not much progress has 
been made; the meeting along with WMO in September was, however, helpful in clarifying project 
goal, objectives, and activities, and how the project would benefit TMD. 
 
Although still to benefit from improved forecasting capability through Component 4 of this project, 
Myanmar’s DMH has demonstrated its zeal in responding to user demands for usable information, 
with the generation and provision to users of the possible number of rainy days within the seasonal 
climate outlook and the 10-day weather forecast products. 
 
Users’ analysis of potential impacts is still very general.  Location-specific forecast is needed to 
downscale the risk analysis.  This will be addressed through Component 4 of the project.  Skill in 
forecast interpretation and translation relevant to the sector is also needed.  This will be addressed 
through Component 3 of the project. 
 
In Bangladesh, users are still reluctant to use probabilistic forecasts, particularly products of more than 
10 days lead time, due to increased uncertainty.  Also, BMD and FFWC focus has been on the 
improvement of short- to medium-range forecast products.  Work is needed to build BMD capacity in 
generating skillful seasonal forecasts, and in educating users on the utility of seasonal forecasts in 
planning, as well as in decision-making when coupled with shorter-term forecasts. 
 
Users now drive the Monsoon Forum process.  Success of the Forum, however, also depends on the 
delivery of usable climate information.  Users demand improved spatial and temporal resolutions of 
forecasts.  Capacity building of partner NHMSs in this regard is, hence, of utmost importance.  Users 
will continue to participate in the Forum if they see value in it. 
 
Institutional users in Myanmar and Sri Lanka have now matured, able to undertake in-depth analysis 
of potential impacts based on forecasts, and subsequent analysis of possible impact management 
options.  This is one of the key outcomes of NMHS-users dialogues through the Monsoon Forum. 
 
With available resources, NMHSs continue to respond to user demands for improved forecast and 
warning information (e.g. DoM Sri Lanka is now generating monthly and district-wise seasonal 
forecasts from the daily forecast that it was generating when the project started).  NMHS involvement 
in local level activities has brought them closer to the end users of their information, allowing direct 
receipt of user feedback. 
 
Recent political events in Bangladesh and Maldives delayed implementation of project activities, which 
were scheduled from second quarter of 2013.  The civil unrest in Bangladesh prevented the travel of 
project staff to implement local level activities, due to security concerns; while preparations for 
elections in the Maldives occupied focal government institutions.  
 
In order to respond to repeated user demands at the Forums for location-specific forecasts, while 
products from Component 4 are not yet available, RIMES is working with NMHSs on generating 
forecasts for the pilot sites, using available resources at RIMES for the 3-day forecast, and developing 
multi-model ensemble systems for 10-day and seasonal forecasts.  Statistical downscaling 
methologies are used, and forecasts are issued by the NMHS on experimental mode.  These systems 
shall be refined using data assimilation and feedback from forecast evaluations. 
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SUSTAINABILITY 

Please elaborate on any progress towards ensuring that this project results in a long-term benefit to 
the project stakeholders.  

 
The rationale for the project’s approach to engage local institutions in project implementation is to 
build local capacity to continue project initiatives and for these institutions to see the value and 
benefits of the project, hence, be convinced to commit resources to sustain and replicate project 
initiatives.  These local institutions are involved in the project through the Local Working Group, which 
leads project implementation at the pilot sites.  The Cox’s Bazar working group in Bangladesh 
provides an example of local instituions’ involvement; of note are the local governments at municipal 
and union levels. 
 
The state-level project working group meeting in Tamil Nadu, India is evolving into a warning 
information provider-user forum.  Chaired by IMD Regional Meteorological Centre, the working group 
currently involves the revenue administration, agriculture, animal husbandry, fisheries, and public 
works departments, with its current focus on agriculture. Specific actions were identified in view of 
activities supported by the project, including activities that integrate project outputs into existing 
systems (e.g. upgrading of existing rainfall observation-based hydrological model into a rainfall 
forecast-based model; and integration of no-regrets options, identified based on impact outlooks, into 
disaster preparedness and response system).  Engagement of the State Planning Commission aims 
at garnering policy support and mobilizing financial resources for sustaining and upscaling project 
activities.  Engagement of other user departments is planned in batches.  
 
Very much impressed by the achievements of the Climate Risk Management Farmers Field School 
(CRMFFS), the Vice Chairperson of the Tamil Nadu State Planning Commission expressed keen 
interest in including CRMFFS in the State’s XII Five-Year Plan; the District Government also 
committed the upscaling of the initiative to cover all blocks in the district.  
 
The Monsoon Forum process has pushed NMHSs to generate information products that are relevant 
to users.  Conversely, the process has resulted to users’ greater appreciation of the NMHS and its 
products.  NMHS-user partnerships are being deepend, for example Sri Lanka’s DoM and DoA’s plan 
to collaboratively develop a forecast-based agro-advisory service.  The reduction in the Forum’s 
duration, from 2 days until the targeted half-day is a move to reduce meeting costs, in preparation for 
integration of the Forum into the NMHS budget. 
 
The Department of Agriculture of Tamil Nadu State in India has taken steps in replicating project 
activities in Thiruvarur District, in particular:  development of agro-advisory system, Climate Risk 
Management Farmers’ Field Schools in select blocks, and integration of climate risk management in 
district level planning in the agriculture sector.  RIMES shall continue to provide technical assistance 
in these initiatives.  The action plan, prepared by the Department in September 2013, has detailed 
activities and responsibilities for the Department and RIMES. 
 
Tamil Nadu’s State Planning Commission is fully convinced of the climate risk management approach, 
and has taken the lead in integrating climate information into sectoral decision-making.  Development 
of decision support tools is ongoing for 4 sectors, with plan for replication in at least 8 sectors.  The 
State Planning Commission is also considering expansion of the Climate Risk Management Field 
School to other livelihood systems (e.g. fisheries, animal husbandry, salt farming), water user 
associations, self-help groups, local administrative bodies, and the media.  RIMES role is to provide 
technical assistance; local costs are borne by the State government. 
 
In Myanmar, the BRACED consortium (consisting of 6 UN and international non-government 
organizations) has come forward to support DMH in bringing the Monsoon Forum at the regional level, 
with focus on 7 regions which are at high risk to climate-related hazards.  This is a welcome 
opportunity for DMH, but a challenge as well, in terms of delivery of forecast products that are relevant 
to the regions. 
 


