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I Overview of tropical cyclones which have affected/impacted Member’s area in 2010 
1. Meteorological Assessment (highlighting forecasting issues/impacts)
1.1.1 Rainfall distribution in the Typhoon Season 

In August and September 2010, rainfall pattern and distribution over upper Thailand were enhanced by the combination of the intense monsoon trough lying over northern, central and northeastern Thailand and the indirect influence of the tropical cyclones in the South China Sea. The intensification of the monsoon trough in August as a result of the tropical storm Mindulle(1005) produced heavy to very heavy rain, with flash floods in many provinces of the North, Northeast, and Central of Thailand. In September, the interaction of monsoon trough and the tropical storm LIONROCK (1007) in the South China Sea during the first week of the month strongly enhanced the rainfall situation in the Northeast of Thailand. Consequently, the upper and central parts of the country were under a series of heavy to very heavy rain during the last period of September, severe floods occurred in many provinces, with the most severe floods in Nakhon Ratchasima province where loss of lives and tremendous damage in properties were reported. 
1.1.2 Direct impacts of Tropical cyclones
In 2010, there were two tropical cyclones over the Pacific Ocean and the Andaman Sea that posed severe effects to Thailand as seen in figure 1 below. 
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                 Figure 1:  Tracks of Tropical Storm MINDULLE (1005) and a Tropical Depression, 2010
 1. Tropical Storm “MINDULLE” (1005) 

A tropical depression developed over the middle part of the South China Sea    (16.5 (N, 114.5 (E) at 0600 UTC on 22nd August 2010. This depression had moved westwards on the first day before its movement changed into the west-northwest direction on the following day.  In addition, it intensified into a tropical storm named   Mindulle  at 0000 UTC of the same day. Afterward, it turned into a severe tropical storm and reached its peak intensity with the maximum winds of 50 knots near its centre. Mindulle moved northwestwards and made landfall over northern Vietnam that evening. It subsequently dissipated over Laos close to upper northern Thailand on 25th August 2010. It intensified the monsoon trough, lying across upper Thailand, and produced torrential rain with several floods in upper Thailand, especially in the Northern and the Northeastern Regions. Flash floods occurred in many provinces: Kalasin (on 21st August), Chiang Rai; Lampang; Lamphun; Chaiyaphum; and Prachin Buri (on 22nd August), Nakhon Sawan and Chanthaburi (on 23rd August), Sukhothai and Sakon Nakhon (on 24th August), Phayao and Uttaradit (on 25th August), Nan (on 26th August), and Mae Hong Son; Phrae; Phetchabun; Phichit; Ubon Ratchathani; Saraburi; and Phra Nakhon Si Ayutthaya (on 28th August). The highest daily rainfall was found to be 220.0 mm in Muang Sam Sip District, Ubon Ratchathani Province on 28th August.
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Figure 2 : Accumulated amount of rainfalls since 22nd  August until 28th August 2010

           Figure 3 : Accumulated amount of rainfalls since 31st October until 2nd November 2010

         2. Tropical Depression
A low pressure cell in the lower part of the South China Sea intensified into a tropical depression at 0600 UTC on 31st October 2010 with its center on latitude 6.5 (N and longitude 105.5 (E. It moved in the west-northwest direction toward the lower part of the Gulf of Thailand and made landfall at Sathing Phra District, Songkhla Province in the Southern Region of Thailand at 1630 UTC on 1st November 2010. Then, it moved past Phatthalung, Trang, Krabi, and Phang-nga Provinces before entering the Andaman Sea in the evening of 2nd November 2010. It continued moving further in the Andaman Sea in the west-northwest direction before intensifying into the tropical cyclone JAL (05B) on 5th November 2010.

Being the very intense tropical depression, it had caused both strong winds and very heavy rainfalls over southern Thailand since 31st October until 2nd November 2010. As the result, serious floods were reported in 12 provinces: Songkhla, Satun, Trang, Narathiwat, Yala, Pattani, Phatthalung, Surat Thani, Nakhon Si Thammarat, Krabi, Chumphon, and Ranong. 1,932,405 people in 609,511  families were affected by these floods and 78 people were reported dead from these disasters, with the most serious floods in Hat Yai, Songkhla Province. Fishing boats, trees, power lines, houses and other constructions along the path of the depression were also destroyed  
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Figure 4 : A Flash Flood in Hat Yai District, Songkhla Province and damages as a result of strong winds due to tropical depression on  31st  October-2nd November 2010
1.1.3 Monitoring and Forecasting Aspects
To warn people of the southern part living in the tropical depression affected areas promptly and accurately, TMD closely monitored the development of any tropical disturbance formed in the lower portion of the Gulf of Thailand. Satellite data, weather charts, radar observation, and numerical prediction products had been analyzed consistently. Subsequently, a tropical depression was strongly expected to form and to hit the lower part of southern Thailand. The first depression alert to inform the high possibility of tropical depression occurrence had been announced three to four days in advances before the tropical disturbance intensified to the tropical depression. 
On the 31st October 2010, almost 24 hr. before the tropical depression hitting Songkhla, TMD held the press conference, which attended by all TVs and other mass media of the country, to express the most concerns and issued the first warning of the potential impacts of the impending tropical depression to the public particularly the people living in the coastal and flood-prone areas of the South. During 31st December to 2 November 2010, the tropical depression movement, its associated heavy rain, strong winds, and the possibility of storm surges had been closely monitored using radar observation in conjunction with the automatic rain gauge data. The disaster warnings had been issued consistently to the community to be prepared for safety and evacuation. However, since the tropical was very intense, and the high intensity of rainfalls was uniformly distributed over the whole area of the city, thus Hat Yai and the surrounding areas were not be able to escape from the big floods. 
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         Figure 5. closely monitoring by Radar,  and NWP forecast by Thailand Model
2. Hydrological Assessment (highlighting water-related issues/impact)

2.1  Flood from Min Don Lake (Mindulle) occurred 22-28 Aug 2010.
The impact was not so much. The upper area of Thailand in the north and northeast had dense and heavy rain in many areas. There was warning for the risk areas by the foot of the hill slope near the channels in the northern part, the warning of flash floods and also the embankment overflows for the east side of the northeastern part.

2.2  Flood situation in Lam Takhong Catchment in Nakorn Ratchasima, 10-24 Oct 2010.
The lower northeastern part of Thailand was under the low pressure groove during 1-19 Oct.2010.  There was continuously rain especially, in the Khao Yai National Park and covered very large surrounding areas.  The accumulated areal rainfall was about 450 mm., about 40 % of the annual amount.  The maximum 3-day rainfall (14-16 Oct 2010) in the upstream of Lam Takhong Dam was 180.3 mm., while in the downstream was 211.6 mm.  The reservoir volume rose very quickly and downstream was flooded at very wild scale.

The dam operation tried to keep flood volume in the reservoir until 17 Oct.2010.  Flood began to overflow the service spillway at +277.30 m. MSL.  Totally, the flood volume of about 160 mcm. was kept in the reservoir.  Anyway, some part of flood still accumulated in the reservoir.  On 20 Oct.2010 the volume reached the emergency spillway at +278.30 m.MSL and it started to overflow also.  After that for about 22 hours, the reservoir volume reached the maximum level at  +278.60 m.MSL of about 378 m.cm.

The area of Nakhon Ratchasima city was seriously flooded since there were many sideflows joining downstream of Lam Takhong dam.  Some tributaries had also full reservoirs with spillway overflows.  The drainage to the Mun river was quite slowly since the water level in Mun river was higher than in Lam Takhong.

The Regional Irrigation Office VIII had delivered the warnings of about 15 issues in total since July 2010 thru the local organizations, public medias and the local governmental meetings. For mitigation works, 21 pumps, 11 pumping impellers, and 24 trucks were managed to help drainage of flood and evacuation of people and properties.

2.3  Flood situation in Lam Phra Ploeng catchment, 21 Sep – 24 Oct 2010.

Monsoon during Sep – Oct 2010 caused dense and heavy rain in Nakorn Ratchasima and lower northeastern part of Thailand.  Areal rainfall upstream of Lam Phra Ploeng dam during 1-19 Oct 2010 was 400 mm., about 40 % of the annual amount. The reservoir volume rised quickly and downstream was flooded for very wide area.

Rainfall during 2-4 Oct 2010 caused the reservoir volume reaching the retention at +263.00 m.MSL.  Anyway, the dam operation still kept all flood volume until the highest level at +264.19 m.MSL.  The downstream area was flooded for less than 2 days.

The continuously 3-day rainfall on 14-16 Oct 2010 caused maximum volume in Lam Phra Ploeng dam again.  The new record was at +267.68 m.MSL, about 4.68 m. above the spillway level on 17 Oct 2010.

The warnings were delivered 8 issues in total since Sep until 15-16 Oct 2010 to inform the situation to the downstream area for evacuation of properties.  On 17 Oct 2010, flood depth in Pak Thong Chai urban area was about 1 m.  Many natural channels were overflowed.  The spillway overflow was maximum at 420 cms.

2.4 Flood from Depression occurred 31 Oct – 3 Nov 2010 in Hat Yai city.

2.4.1
Before flood

Songkhla Irrigation Project had managed 3 medium – scale reservoirs in the catchment to drain out, reserving the space for flood volume.  The remaining in the reservoirs were about 53% , 44% , and 25% from the retention capacity of each.  Totally 48% of the retention was left in the 3 reservoirs together.  The flood volume of this event was cut off about 43.52 mcm. keeping in these 3 reservoirs.

2.4.2
During flood

Heavy rain on 31 Oct 2010, maximum was 301.3 mm.  Royal Irrigation Department (RID) together with Songkhla province and Hat Yai municipality announced maximum flood warning by red flags at 5 PM on 1 Nov 2010.  At about 10 PM of that day, Khlong Utaphao started overflowing and flooding Hat Yai city.  The maximum flood peak occurred at 11 AM on the next day, 2 Nov 2010.
-  Head of flood on 1 Nov 2010, water traffic was managed by 2 regulators, for the main channel (Klong Utapao) and for the drainage canal (R.1).  Flood flow from 3 directions were investigated ; from the south – flow from Sadao district, from the east – flow from Klong Wa, Kor Hong, and from the west – flow from Klong Tum, Klong Wat.  The 2 regulators were controlled to pass flood flow into Songkhla Lake as quickly as possible.

-  Middle of flood on 2 Nov 2010, flood flow was much more than the capacity of the drainage canal.  The 2 regulators were fully opened.

-  Tail of flood on 3 Nov 2010, flood was drained thru the drainage canal R.1 and another natural drainage canal without further impact to the surrounding area. 
To increase the drainage capacity, 2 pumping impellers were installed in Hat Yai city, 6 impellers in drainage canal R.4 connected to R.3, and about 36 pumps in the low-lying flood into the main drainage canal.

2.4.3
After flood

Flooding in Hat Yai city was back to normal on 3 Nov 2010 Some portion of flood water in the surrounding area of about 1-2 m. depth was drained by 2 Hydroflows and 10 mobile pumps into the drainage canals R.1 and R.3 until reaching the normal situation.

3. Socio-Economic Assessment (highlighting socio-economic and DPP issues/impacts)
In 2010 the impacts of tropical storms together with the influence of the active monsoon trough lying over Thailand has brought losses and damages to the country, particularly in the sector of agriculture, fishery, tourism, and to overall activities of the people. During the year 2010, Thailand was affected by the influence of 2 main tropical storms, namely Tropical Storm Mindulle (22-28 August 2010) and Tropical Depression (31 October – 2 November). Besides the influences from Typhoon related disaster, this year Thailand was also suffered from the flooding crisis from the vigorous monsoon clouds poured heavy rainfall over Thailand which occurred in over 51 provinces of Thailand and regarded as the worst flooding in decades. More than 8.9 million people and 2.6 households had been affected by flooding since the flood hit on October 10, 2010. The death toll has reached 258 in 29 provinces and the economic loss was estimated to be more than USD 1.5 Billion. 

The Tropical Storm “MINDULLE” caused heavy rainfall and flood in the north and northeastern parts of Thailand until September 15, 2010. The total affected areas covered more 39 provinces and affected over 3 million populations. 712 people were evacuated and there were 2 deaths due to the flood. The estimated damages were over USD 185 million with damages to 87,000 hectare of agricultural areas, more than 57,000 livestock, 5,881 roads, 186 bridges, 44 schools, and 80 mines.

In October 2010 the low pressure area, moving over Southern, Central, Eastern part coupled with South East Monsoon has caused damage to 19 provinces, 94 districts, 716 sub-district, 5,474 villages, 545,447 households and 1,694,199 persons. Those provinces include 1 province in Northern part (Nakornsawan); 9 in Northeastern part (Nakornratchasima, Chaiyaphum, Srisakes, Surin, Khonkaen, Kalasin, Mahasarakham, Roi Et and Ubonratchathani; 9 Central Provinces (Chainart, Singburi, Angthong, Suphanburi, Pra Nakhon Si Ayutthaya, Lopburi, Saraburi, Nonburi and Pathumthani). It is estimated that 6,316,156 rai of farmland (2,497,210 acres) are destroyed and 110 casualties. In addition, on October 31, 2010 the Tropical Depression moved into the Gulf of Thailand over the Southern part of Thailand, causes heavy rainfall and flooding which affected in 12 provinces, 133 districts, 874 sub-districts, 6,197 villages, 609,511 households and 1,932,405 persons. There were 78 casualties in 12 provinces, 1,499 injuries, over 799 houses were totally destroyed, 67,146 houses were partially destroyed, more than 128,000 hectare of agricultural areas and 466,142 livestock were destroyed, and 345 schools were totally damaged. The estimated losses were USD 104 million.  
During the typhoon, Department of Disaster Prevention and Mitigation (DDPM), Ministry of Interior is working with 14 Southern provinces ensuring the disaster early warning system is ready for the upcoming monsoon season. Short Message Service (SMS) is assigned to be the mean of warning information exchange between province and the official in charge at site; and Multi-Media Message Service (MMS), communication radio, and internet network is assigned for disaster communication during disaster stage for updated situation and timely response. Department of Disaster Prevention and Mitigation (DDPM) dispatched 72,500 Volunteers which composed of 65,102 civil defense volunteers; 133 Emergency Response Team Officers (ERT) and 7,265 One Tambon One search and Rescue Team officers (OTOS) to support flood victim assistance throughout the country since floods occurred in Thailand in order to relieve and alleviate their difficulties
4. Regional Cooperation Assessment (highlighting regional cooperation successes and challenges)    
4.1 Cooperation with China
In 2010 Thai Meteorological Department(TMD strengthened technical cooperation with the Center of  Water Resource & Environment of Sun Yat-sen University and the Bureau of Hydrology of Pearl River Commission of the Ministry of water Resource of China by setting up a flood forecasting project in upper Thailand expected to be implemented in the near future ( 2011/2012). Initially, for the first step of  the project and further cooperation, the training course on flood forecasting which included the site survey for soil moisture/ texture data collecting in the flood forecasted project area was hold/ carried out for one week in September 2010. With this connection the Xinanjiang Model will be applied for flood forecasting  in the project area.
4.2 The Pilot City Project     

To be the country for other Typhoon Committee Member Countries to be able to apply the best practice in the context of Urban Flood Risk Management, Hat Yai Metropolitan participates in the Pilot City project of Typhoon Committee’s UFRM project. Site Survey to get data/ information and to formulate the next step of activities has been carried out during 12-13 December 2010, with the great collaboration of the Royal Irrigation Department, Department of Disaster Prevention and Mitigation, Hat Yai Metropolitan, and Thai Meteorological Department. The achievement of the project is expected to be the best practice for the other countries to apply for their flood risk management in the urban areas.                


4.3 The 2010 Typhoon Committee Roving Seminar


In close cooperation with Typhoon Committee, with the experts from Hong Kong China, United State, and Republic of China, TMD hosted the roving seminar under the topics of cyclone genesis and cyclone seasonal forecasts during 30 November to 3 December 2010 at Ubon Ratchathani province. Twenty six participants from nine Typhoon Committee Member Countrys, including Laos, Viet Nam, Cambodia, Hong Kong, Philippines, Macau, Singapore, Malaysia, and Thailand attended the seminar. The success of the roving seminar is expected to be essential to full-fill the knowledge in the context of tropical cyclones for the betterment and accuracy of tropical cyclone forecasting of the 2010 roving seminar attending countries. 
4.4 Enhancement of data exchange among the TC Member countries
To support the enhancement of data exchange among the TC Member countries, the three-day weather forecasts of sixteen cities, including Bangkok, Mae Hong Son, Chiang Rai, Chiang Mai, Tak, Phetchabun, Sukho Thai, Khon kaen, Nakhorn Ratchasima, Kanchanaburi, Pattaya, Hau Hin, Ko Samui, Songkhla, and Phuket are produced and incorporated into the GTS and at the website http://www.worldweather.org
II.   Summary of progress in Key Result Areas (For achievements/results which apply to more than one Key Result Area, please describe them under the most applicable Key Result Area.  Then, at the end of the description, place in parentheses ( ) the other applicable Key Result Areas)  

1 Progress on Key Result Area 1: Reduced Loss of Life from Typhoon-related Disasters.  (List progress on the Strategic Goals and Associated Activities in the Strategic Plan and progress on the 2010 Typhoon Committee Annual Operating Plan goals)
a Meteorological Achievements/ Results


1. Enhancement of Radar network:

          To strengthen severe weather observations and monitoring networks, and nowcasting of the country,  the following three C-band Doppler Radars which started the installations in the South of Thailand in 2010  have been completely implemented and are now in operations: 

   
 (1). C-band  Doppler Radar in Songkhla province,

    
 (2). C-band  Doppler Radar in Samui. Surat Thani province,

 (3). C-band  Doppler Radar in Surin province.
Totally, there are 25 weather radars in the TMD's precipitation monitoring network. 

     2. Enhancement of the Meteorological Satellite Data Receiving Station 
To enhance the capability in receiving meteorological information derived from the different platforms of meteorological satellites, such as MTSAT, FY-2, TIROS (NOAA-16, NOAA-18, NOAA-19), FY -1, FY-3, MODIS, METOP,   the TMD’s implementation of the satellite signal receiving station, which began its installation in 2009, is now being in the last phase of the installation process, and it is expected to be successfully completed and will be in the operation in the early 2011.  TMD is strongly confident the improvement of the satellite data receiving station will have the great role in severe weather monitoring, including typhoon and typhoon-related disasters to reduce the loss of  life and damage associated with typhoon and other severe weathers. 

The enhanced capability of TMD in receiving the remotely-sensed data from the GEO-stationary and Polar orbits are as shown below:  
Table 1.
	Satellite Platforms 
	Current status
	Remarks

	GEO-stationary
	     MTSAT, FY2
	  All Implementations

  completed  


	Polar orbit
	NOAA, TIROS, MODIS, METOP, FY3, METEOSAT
	



3. Improvement of storm surge forecasting

To be the effective warning of storm surges that might be occur in the coastal areas in the Gulf of Thailand and the Andaman Sea during the typhoon season, the IIT Storm Surge Model was adopted and applied using the 1 km. resolution bathymetry data interpolated from the GTOPO1. The maximum storm surge height map along the coastal areas of the Gulf of Thailand for each tropical storm category/ strength has been produced. However, TMD will also be appreciated to accept and introduce the RSMC-Tokyo Storm Surge Model into the TMD storm surge forecasting of the country.
4. The Meteorological Telecommunication Data Storing and Recording Project    

To improve the receiving-disseminating of meteorological data on the network of the Global Telecommunication System (GTS) in order to fully support the information exchange in the form of the Table Driven Code Form (TDCF) as specified by the WMO, the TMD’s Meteorological Telecommunication Data Storing and Recording Project has been under implementation. Its installation was started in 2009, and  is expected to complete by the end of 2011. The completion of this project will also lead to the increase in potential of TMD to be the RTH Bangkok WIS portal in the South East Asia region. 
5. Enhancement of the Meteorological Telecommunication  Network Control System

The purpose of the project is to develop and enhance the telecommunication network for severe weather and weather-related disaster warning of the country, and to develop the whole country observation data collecting system

6. The Aeronautical Data Dissemination Project 

To improve the aviation meteorological data reporting system, the improvement will disseminate   the present meteorological data, forecast data, and the warning of severe weather data to pilots by using Short Wave Radio System. The project will take one year to complete, thus it will be in the TMD’s operation by the end of 2011.

7. Development of Weather Chart Display System
To produce and display weather map of the Table Driven Code Form (TDCF) data, the Weather Chart Display System (WDS) has been developed. The WDS runs on the Messir Vision system to facilitate and assist forecasters to be able to visualize and analyze weather patterns produced by the system on an hourly basis. 
b. Hydrological Achievements/Results


Royal Irrigation Department (RID) and Water Resource Department (DWR) of Thailand are responsible for water management. DWR’s main functions relates to water policy, planning and strategy. RID is responsible for water source development, water management, including flood and drought relief, especially in floodplains and downstream watershed, whereas DWR takes care of natural rivers and steep-slope upstream watershed. 
The Royal Irrigation Department implements strategies for flood prevention and relief. Our aims are to decrease the loss of lives and property especially in urban and agricultural areas. The Water Watch and Monitoring System for Warning Centre (WMSC) was set up to monitor flood situations on a 24 hourly basis. 

There is also collaboration with other related organizations to plan flood prevention. Local flood protection systems were set up in important economic areas where severe floods may occur. 
In addition, early warning systems using various technologies were established. This includes a telemetry and flood forecasting system for water management. 
The RID to date has installed and operated about 208 telemetric stations in 13 of 25 river basins in Thailand. In addition, 555 manual river gauges and 2,294 manual rain gages were installed and operated all over country. As part of the local flood warning system, DWR has developed and installed early warning systems in 458 villages of the total 2,370 villages in Thailand and included with automatic flood-warning sirens are being operated.

Flood Forecasting and Warning System for protecting in 25 basins are being developed. For this system, In this 2010 the new telemetric stations and infrastructure networks will be installed 7 telemetering and in 2011 the new telemetering will be installed 7 networks together with a flood modeling system that include both hydrometeorology and hydrodynamic such as MIKE11, MIKEGIS ,INFOWORK and AIT River network. 
To mitigate and reduce the risk of floods, the flood warning system is carefully managed in the following process.

First, telemetry system is used as a method for flood forecasting in different river basins covering nearly the whole country.  Only Royal Irrigation Department has already got the system for monitoring 12 river basins from 25 in the criteria of real-time hydrological data.

Second, the forecasting situation is then announced to public with different ways like website or radio broadcasting or networks.  For network mentioned above it means regional offices which take part in communicating in the local areas with other methods or media.



Third, after flooding situation, pumping for water drainage has to be prepared in order to reduce the height of water level or inundated areas. The equipment in the Head and Regional offices are ready for flood recovery operations such as 1200 mobile pumps, 121 impeller pumps, 37 backhoes, 17 dredgers, 29 tractors 44 trucks, 295 water trucks and 6 boats.

c. Disaster Prevention and Preparedness Achievements/Results


SG 1: To enhance cooperation among TC Members to reduce the number of death by typhoon-related disasters by half (using the decade 1990-99 as the base line compared to the decade 2006-2015).
1) Identify Members’ key agencies and sectors working on disaster preparedness and protection of vulnerable communities against typhoon-related disasters and encourage establishment of linkages, networking, and exchange of information among them
· Disaster Prevention and Mitigation Committee

The National Disaster Prevention and Mitigation Committee (NDPMC), under the Disaster Prevention and Mitigation Act B.E 2550(2007), will be appointed to be the disaster management policy mechanism of the country. The committee is comprise of Prime Minister or designated Deputy Prime Minister as chairperson, Ministry of Interior as first vice chairperson, Permanent Secretary to Ministry of Interior as second vice chairperson and the membership from the national government organizations concerned. Director – General of Department of Disaster Prevention and Mitigation is designed as member and secretariat of the committee.

The main functions of NDPMC are to determine the policy for formulating the national disaster prevention and mitigation plan, to integrate the development on disaster prevention and mitigation mechanism among government and local administration agencies including other relevant private sectors, and to issue the regulations on the payment of remuneration, compensation and other expenditures relevant to disaster prevention and mitigation activities under the regulation of Ministry of Finance.

· Department of Disaster Prevention and Mitigation 
After the bureaucratic reform in 2002, the Department of Disaster Prevention and Mitigation (DDPM) has been set up under the Ministry of Interior to serve the national disaster management system so as to sustain Thailand’s habitability and safety. When the current Disaster Prevention and Mitigation Act B.E.2550 was issued and forced in November 2007, the Department of Disaster Prevention and Mitigation (DDPM) has been designed as the national government organization and operating agency on national disaster prevention and mitigation activities. Moreover, DDPM can establish the Disaster Prevention and Mitigation Regional Centers and the Disaster Prevention and Mitigation Provincial Offices to carry out the efficient disaster management. 

Nowadays, DDPM has set up 18 Disaster Prevention and Mitigation Regional Centers and 75 Disaster Prevention and Mitigation Provincial Offices over the country. DDPM Regional Centers and Provincial offices will be the front line unit to carry out the disaster prevention and mitigation. DDPM will cooperate with the relevant organizations both government and private sector and local agencies to perform the task. To mobilize the technology and know-how, exchange and share experience and information, DDPM has cooperated with various international organizations such as ADRC, ADPC, JICA, GTZ, UNDP UNISDR, UNOCHA, UNEP, etc.  

2) Assist as request Member’s policy development and strategic planning on disaster risk management with special emphasis on densely populated areas and vulnerable communities
· Strategic Action Plan (SNAP) for Disaster Risk Reduction for Thailand
Thailand recognized that the strategic plan on disaster risk reduction is essential to minimize the incidents, consequently, DDPM cooperated with United Nations International Strategy for Disaster Reduction (UNISDR) and Asian Disaster Preparedness Centre (ADPC) to formulate Strategic Action Plan (SNAP) for Disaster Risk Reduction for Thailand and set up a working group which is composed of the representatives of the government agencies concerned, private sector and experts to draft SNAP. The draft plan is on process to submit to Cabinet for approval.

3)  Provide an effective framework for integrating early warning systems for vulnerable communities into development process.

The early warning system in Thailand could divide into 2 levels. In the national level, there are many organizations to take responsibility for the task relevant disaster warning. Thai Meteorological Department, Royal Irrigation Department, Department of Water Resources and Disaster Forecasting and Warning of Electricity Generating Authority of Thailand (EGAT) Public Co. Ltd are the main agencies to forecast the disaster warning on their own function. Therefore, Thailand’s Early Warning Information from these agencies will be transferred to the people via mass media and agencies concerned and Department of Disaster Prevention and Mitigation (DDPM) will transmit the information through mechanism of Ministry of Interior to provinces, districts and local organizations. 
After Tsunami disaster triggered the 6 southern provinces of Thailand on 26 December 2004, the government reviewed disaster early warning system to develop the system more efficiency and to make more confidence in safety in the country. In 2005, the cabinet appointed the Committee on Early Warning System Development which comprise the representatives of the departments concerned, will be responsible for making the decision as to when a warning should be issued. The National Early Warning Center has been set up to carry out the early warning system.

In the local level, the rain gauge and manual disaster siren have been installed in the flood prone areas. This device is employed for observing and notifying of local flood conditions, forecasts and warnings. The rain gauge is extremely low cost and very simple to use. The villagers will be trained to measure, record and read the daily amount of rainfall. Whenever the amount of rainfall exceeds the predefined normal level, the villager in charge of surveillance signal the warning by using the manual siren device to notify the village headman to disseminate the warning through the village news broadcast center.
d. Research, Training, and Other Achievements/Results



Research :
         In 2010, the tropical cyclones-related and flood research topics were carried out as follows:

· The IIT Storm Surge model development for Storm surge forecast in the Gulf of Thailand and the Andaman Sea
· The amount of rainfall criteria that cause flood in upper Thailand
· The Study on Drought Indices in Thailand


Training:  


In 2009, TMD received WMO/ TCTF/ TCS support  to attend the training courses in the TC as follows:
Overseas Training 
During 1 January 2010-30 December 2010, the staff of TMD had participated in nine overseas trainings as shown in table:

	No
	Course
	Duration
	Country
	Person

	1
	Tsunami Early warning in the Indian Ocean
	22 Jan.10 - 13 Feb.10
	Indonesia
	1

	2
	Climate applications
	7-11 Jan.10
	Turkey
	1

	3
	Satellite Meteorology
	22 Jun.-2 July 10
	China
	3

	4
	Multi-Hazard Early Warning
	10-28 May 10
	China
	1

	5
	Weather Radar
	10-14 May 10
	Turkey
	1

	6
	Information management for Maritime Activity and Disaster Prevention
	8 Jun-26 N0v.10
	Japan
	1

	7
	Numerical Weather Prediction
	13-24 Sep.10
	China
	1

	8
	Mesoscale Numerical Weather Prediction Phase I
	27 Sep.-8 Oct.10
	Republic of Korea
	2

	9
	Flood  Mitigation and Stormwater Management 2010
	4-22 Oct.10
	Malaysia
	1


Local  Training
	No
	Course
	Duration
	Person

	1
	Basic of Weather Forecasting Technique
	30 Aug.-3 Sep.10
	40

	2
	Analyzing the Meteorological Satellite Data I
	19-23 July 10
	36

	3
	Analyzing the Meteorological Satellite Data II
	2-6 Aug. 10
	37

	4
	Meteorological Ozone and Radiation
	23-27 Aug. 10
	34

	5
	Numerical Weather Prediction Workshop on  Data Assimilation
	6-10 Sep. 10
	30









Sensing an
e. Regional Cooperation Achievements/Results 

          Participation in the Regional Storm Surge Watch Scheme Suitable for the Typhoon Committee Region Project


TMD, with the kind cooperation of the Hydrographic Department Royal Thai Navy, has involved in the Regional Storm Surge Watch Scheme Suitable for the Typhoon Committee Region Project by providing the tidal data of sea level at the stations in the Gulf of Thailand  expected to be in typhoon tracks. The Royal Thai Navy-created bathymetric data in the gulf of Thailand are also contributed to the RSMC -Tokyo for the storm surge watch to be modified suitably.             
f. Identified Opportunities/Challenges for Future Achievements/

     Results
· The KMA-supported Typhoon Committee TRCG Research fellowships on TIPs provided to TMD’s staff  will strengthen the potential of TMD on TIPs  implementation and utilizing the ensemble typhoon forecast data of the country.
· Participating in the Pilot City Project will enhance the capability of the city regarding the flood risk management in the urban area.    
2. Progress on Key Result Area 2:  Minimized Typhoon-related Social and Economic Impacts.  (List progress on the Strategic Goals and Associated Activities in the Strategic Plan and progress on the 2010 Typhoon Committee Annual Operating Plan goals)
a. Meteorological Achievements/Results

       Please refer to KRA 1a

b.  Hydrological Achievements/Results

       Please refer to KRA 1b
c.  Disaster Prevention and Preparedness Achievements/Results

        Nil

d. Research, Training, and Other Achievements/Results

                        Please refer to KRA 1d
e. Regional Cooperation Achievements/Results 
              Please refer to Regional Cooperation Assessment
f. Identified Opportunities/Challenges for Future Achievements/ Results 

            Please refer to KRA 1f 
3. Progress on Key Result Area 3:  Enhanced Beneficial Typhoon-related Effects for the Betterment of Quality of life.  (List progress on the Strategic Goals and Associated Activities in the Strategic Plan and progress on the 2010 Typhoon Committee Annual Operating Plan goals)

a. Meteorological Achievements/Results

        Nil

b. Hydrological Achievements/Results

        Nil

c. Disaster Prevention and Preparedness Achievements/Results

        Nil

d. Research, Training, and Other Achievements/Results 

                      Please refer to KRA 1d
e. Regional Cooperation Achievements/Results
              Nil
f. Identified Opportunities/Challenges for Future Achievements/ Results 

             Nil

4. Progress on Key Result Area 4:  Improved Typhoon-related Disaster Risk Management in Various Sectors.  (List progress on the Strategic Goals and Associated Activities in the Strategic Plan and progress on the 2010 Typhoon Committee Annual Operating Plan goals)

a. Meteorological Achievements/Results

    Please refer to KRA 1a
b. Hydrological Achievements/Results
    
Flood hazard mapping in Chiang Mai city, Nan city and Lampang city were completed. The hazard maps are provided to concerned local government unit. 

c. Disaster Prevention and Preparedness Achievements/Results

SG4a: To provide reliable typhoon-related disaster information for effective policy making in risk management in various sectors

DPP related:

1) Survey and document Members’ legal framework for disaster Prevention and Preparedness policy, plan, and governance structure for priority sectors for sharing among Members

· Structure of Disaster Management System

The structure of disaster prevention and mitigation system in Thailand was divided into 3 levels as follows

1. Policy Level:  The National Disaster Prevention and Mitigation Committee is the policy maker body. The national disaster prevention and mitigation plan will be the tool to drive the disaster management.
2. Command Level: Minister of Interior as Commander in Chief has authority to control and supervise the situation throughout the country, however, in the catastrophe event, Prime Minister or Designate Prime Minister will be Chief of Commander. The Department of Disaster Prevention and Mitigation is the national government organization to operate the disaster prevention and mitigation all over the country

3. Operation Level:

DDPM Director General as Central Director has the duties to prevent and mitigate disaster throughout the country and supervise the Provincial and Local Director, staffs and civil defence volunteers.
Provincial Governor as Provincial Director has the duties to copes with the disaster prevention and mitigation in the province. 
Chief of District as District Director has the duties to carry out the disaster prevention and mitigation in the district.
Head of Local Administration Agencies as the Local Director have the duties to carry out the disaster prevention and mitigation in their local areas.
Bangkok Metropolitan Administration (BMA) Governor as BMA Director has the duties to carry out the disaster prevention and mitigation in Bangkok.
National Prevention and Mitigation Plan 
In 2007, Thailand repealed the Civil Defence Act 1979 that was issued since 1979 and enacted the Disaster Prevention and Mitigation Act 2007 to increase capacity of the disaster management. This act has significantly changed the Thailand's disaster management system particularly on the structure of the national disaster management. As mentioned in SG1, under the present Act, the Disaster Prevention and Mitigation Committee is responsible for formulating the national disaster prevention and mitigation plan. The substantial of the national plan shall comprise as fellows:

1) Guideline, measures and adequate budget to contribute systemically and continuously the disaster prevention and mitigation 

2) Guideline and method to assist the victims in short and long term, evacuate the effected people, provide the public health and solve the communication and public utility problems 

3) Relevant government and local agencies have the duty to operate all tasks under 1) and 2) 

4) Guideline on the resources and asset preparedness and operation system including to building capacity of staffs and people.

5) Guideline on reconstruction, recovery and rehabilitation to the effected people. 

Nevertheless, DDPM has cooperated with the organizations concerned to formulate the master plan of the various disaster types such as Master Plan on Flood, Windstorm and Landslide Disaster Prevention and Mitigation, Master Plan on Tsunami Disaster Prevention and Mitigation, Master Plan on Earthquake and Building Collapse Disaster Prevention and Mitigation.
SG4b: To strengthen capacity of the Members in typhoon-related disaster risk management in various sectors

DPP related:  
Focus on disaster preparedness and prevention: Thai disaster management has been shifted its focus from “assistance” or “relief” to “preparedness and prevention”. This approach was accepted to reduce the damage and impact substantially. Several projects, both the construction and non construction measures, have launched for disaster risk reduction for example Community Base Risk Reduction Project, Mr. Warning Project, Early Warning System Installation in the risk areas. 

Develop database:  Thailand develops the disaster database by using the high technology, GIS will be applied in the disaster risk assessment.  

Enhance public awareness:  The training course, training material are organized to educate and increase knowledge in the disaster field meanwhile the disaster prevention and mitigation manual on specific disaster type are produced and disseminate to the public

Exercise or evacuation drill: Due to the Disaster Prevention and Mitigation Act 2007, BMA, Provinces, Districts have to organize the exercise or evacuation drill at least 2 time per year. DDPM will contribute the budget to operate it. The exercise aim at testing the efficiency of the plan and well prepare to people in confront with disaster occurrence.

SG4c: To enhance international and regional cooperation and assistance in the field of disaster risk reduction
Thailand has adopted Hyogo Framework for Action (HFA) since 2005 and has initiated various projects to minimize disaster risk. The technical, experts, know-how and information sharing from the international organizations and developed countries have been transferred to the related organizations for increasing disaster management capacity. Moreover, in the disaster regional committees meeting, Thai representatives from department concerned are the national focal point in regional committee such as TMD Director–General as the national focal point of Typhoon Committee, DDPM Director–General as the national focal point of ASEAN Committee on Disaster Management.
d. Research, Training, and Other Achievements/Results

e. Regional Cooperation Achievements/Results 

f. Identified Opportunities/Challenges for Future Achievements/ Results 

              Nil

5. Progress on Key Result Area 5:  Strengthened Resilience of Communities to Typhoon-related Disasters.  (List progress on the Strategic Goals and Associated Activities in the Strategic Plan and progress on the 2010 Typhoon Committee Annual Operating Plan goals)

a. Meteorological Achievements/Results
Public Awareness:
To give the public awareness on the nature and impacts of typhoon and disaster associated with typhoon,   the Typhoon-related Disaster  Awareness from Department  to Community Program was introduced. This program is to educate people in the flood prone and in the most likely typhoon-affected  area of the country. In 2010 the following activities were successfully carried out ;
1. Awareness program for school children in the northern region (13,980 persons)
2. Awareness program for school teacher in the northern region (400 persons)
3. Awareness program for the Disaster Mitigation and Rescue Volunteer for the Community in the northern region  ( 2,457 persons)
 TMD Website Improvement: 
With the TMD important roles and responsibilities on forecasting and early warning for natural disasters such as tropical cyclone, storm surge, severe weather, flash flood, and river flow, TMD’s website (www.tmd.go.th) has been consistently developed to serve the people of the country and a variety of organizations by which meteorological information and warning can be accessed in more friendly oriented website. Many forms and types of information, including tropical cyclone warning and tracking, earthquake-related information and warning are offered to the public
b. Hydrological Achievements/Results
           Staff of RID attended various training classes, workshops and conference both local and overseas to acquire the latest knowledge on advanced technology relating to flood forecasting and water resource management.
c. Disaster Prevention and Preparedness Achievements/Results

SG 5a: To promote and enhance culture of community-based disaster risk management among the Member

· Community Based Disaster Risk Management (CBDRM) Approach
             Thailand has realized that it is essential to improve public safety for every sector of the people, particularly those who are in the risk areas. “Community Based Disaster Risk Management (CBDRM)” approach is to reduce vulnerabilities and to strengthen people capacity to cope with the disaster risk. Therefore, CBDRM has been applied to generate the awareness and to implant the culture of safety for the people in disaster prone areas.

              Thailand by DDPM has cooperated with the local agencies such as Thai Red Cross, Local Authority Department and International Agencies; Asian Disaster Preparedness Centre (ADPC), GTZ, Asian Disaster Reduction Center(ADRC), Japanese International Cooperation Agencies(JICA) to generate the awareness of the general public CBDRM approach. It has attracted the intervention of the people in every community to participate in holistic disaster management. Since 2003-2008, DDPM has continuously launched CBDRM training, at present, more than 30,000 persons in 3,354 villages 75 provinces which are the risk communities have been trained on CBDRM approach. 

             In this year, DDPM has initiated the new project to strengthen the community which has been trained on CBDRM. The 18 communities which were selected from all over the country will be retrained to be sustainable community on disaster prevention.
· Mr. Warning Project 

            Thailand is the flood prone areas. Therefore, DDPM initiated the Flashflood and Mudslide Warning Program to enhance capacity of the local in risk assessment and early warning. Under this program, DDPM has collaborated with Department of Provincial Administration, Department of Local Administration, The Meteorological Department, National Park Wildlife and Plant Conservation Department, and National Disaster Warning Centre to design “Mr. Disaster Warning” training course. This course aims at creating disaster warning network particularly in flashflood and mudslide prone village. “Mr. Disaster Warning” is the village volunteer who has been selected and trained to function as a vigilant, a forewarner and a coordinator. Nowadays, the 7,817 people in the flood prone areas to be trained in this programme.

SG 5b: To promote education, training and public awareness of typhoon-related disasters among the Members

DPP relate: Provide training and outreach activities to and face – to- face meetings with the people at the last kilometer/ mile and the local first responders.
· Disaster Prevention and Mitigation Academy

Department of Disaster Prevention and Mitigation has set up Disaster Prevention and Mitigation Academy (DPMA) in October 2004 to be the national training center in the field of disaster management. DPMA has coordinated with the agencies and developed countries including international organizations to develop curricula and mobilize the technology and know-how for standardize training. The courses will be organized to serve the capacity of the government officers, local administration officers and private sector who are in charge of the disaster management including civil defence volunteers. Nowadays, DPMA has extended to 6 campuses in upcountry. The standard curricula have consisted of the Fire Fighting, Building Collapse (Search and Rescue), Hazmat Emergency Management, Civil Defense Volunteer and Disaster Management. 
· One Tambon One Search and Rescue Team  Project (OTOS)
Thailand has recognized the immediate need to establish a range of search and rescue capacities at national, provincial and particularly in local levels. In 2004, Thailand by DDPM has launched the “One Tambon(sub-district) One Search and Rescue Team (OTOS) Programme” which will resulted in the establishment, training and long- term maintenance of specially trained search and rescue team in every tambon community. DDPM, has incorporated various government agencies and NGO such as Department of Local Administration, Health Insurance Office, Office of Health Promotion and Support Fund, and Thai Red Cross, to achieve the OTOS objectives which the OTOS objectives are (i) to ensure the safety of life, and the rapid and efficient search and rescue operation; (ii) to establish efficient search and rescue team at every provinces, district and tambon in the country; (iii) to enhance capacity and efficient search and rescue team through technical training and drilling; and (iv) to provide first aid treatment and rapid transfer to the appropriate medical establishment. As of November 2009, OTOS program is 85% completed with 6,615 SAR teams (10 members) based in each tambon or local administration offices throughout the country and more than 68,000 volunteers trained.
· Building Capacity of Civil Defense Volunteer Program

The disaster management role in Thailand, apart from the government organizations and private sector, the other important resource in the operation level is Civil Defense Volunteer. Pursuant to the Disaster Prevention and Mitigation Act 2007 and Ministry of Interior’s Civil Defense Regulations 2005; civil defence volunteers will be recruited from local residents with age over 18 years and will be trained on Civil Defense Volunteer course for 5-days. Their function is to holistically assist the government official’s operation of all type of disaster. Currently, there are approximately 1 million Civil Defense Volunteers (As of 31 October 2009, there are around 1,146,140 Civil Defense Volunteers in the country) 

DDPM provides the training courses for Civil Defense Volunteers to increase their capacity on disaster prevention and support their various activities. The training courses for Civil Defense Volunteer will be more intensive so as to equip them with know-how on various disaster management activities including search and rescue. After their training, these volunteers will be officially organized and based at their local communities and can be summoned to assist the officials in managing the emergencies anytime.

d. Research, Training, and Other Achievements/Results

      Please refer to KRA 5c/SG4b

e. Regional Cooperation Achievements/Results 

                      Nil

f. Identified Opportunities/Challenges for Future Achievements/Results 

           Nil

6. Progress on Key Result Area 6:  Improved Capacity to Generate and Provide Accurate, Timely, and understandable Information on Typhoon-related Threats.  (List progress on the Strategic Goals and Associated Activities in the Strategic Plan and progress on the 2010 Typhoon Committee Annual Operating Plan goals)
a. Meteorological Achievements/Results
          1. Improvement of tools for weather analyzing and forecasting 

Weather forecast Bureau of TMD has prepared the standard operating procedure (SOP) for weather forecast and early warning system, including

(1). The knowledge management of weather forecasting technique

(2). The forecasting handbook for forecaster

(3). The manual of Tropical cyclone Analyzing and warning
2. Improvement the accuracy of  tropical cyclone track forecasting for Thailand


To improve the accuracy of  tropical cyclone track forecasting for Thailand, the typhoon data from the WMO assigned typhoon  forecasting centers, such as JMA, CMA, HKO, ECMWF  are used together with the Thailand Model to forecast tropical cyclone affecting the country. The TC warning will be issued via the GTS circuit and disseminating to public every 6 hours, however the TC warning will be issued more frequently on  every 3-hour or 1-hour time basis in the typhoon season of the country. 
3. Preparation for the Pilot City Project

For Hat Yai to be the Pilot City for the Urban Flood Risk Management (UFRM ) project, the site and feasibility survey/ studied  had been conducted by the Taskforce Team of  the Typhoon Committee URFM project during 12-13 December 2010 at the URFM’s Pilot City, the U-tapao Basin, Hat Yai, Songkhla province where the big flood with 2-4 m. depth of flooding occurred by the intense tropical depression during 31st October - 2nd  November 2010. The implementation plan is expected to be finalized in conjunction with the  TMD, RID and   DDPM after Thailand receives the UFRM Guidance for the Pilot City from the Typhoon Committee’s Taskforce Team.  
b. Hydrological Achievements/Results

           Please refer to KRA 1b,  

c. Disaster Prevention and Preparedness Achievements/Results

                      Nil

d. Research, Training, and Other Achievements/Results

                      Please refer to KRA 1,5c
e. Regional Cooperation Achievements/Results 

                     Nil

f. Identified Opportunities/Challenges for Future Achievements/ Results 

           Nil 

7. Progress on Key Result Area 7:  Enhanced Typhoon Committee’s Effectiveness and International Collaboration.  (List progress on the Strategic Goals and Associated Activities in the Strategic Plan and progress on the 2010 Typhoon Committee Annual Operating Plan goals)

a. Meteorological Achievements/Results
     Publicizing the WMO activities on the occasion of the WMO Day and TMD Day by organizing seminars to educate public better understanding and appreciating the roles of WMO, Typhoon Committee, TMD, RID and DDPM on weather monitoring, typhoon and flood forecasting and disaster risk management.   
b. Hydrological Achievements/Results

     Nil

c. Disaster Prevention and Preparedness Achievements/Results

    Nil

d. Research, Training, and Other Achievements/Results

         Nil
e. Regional Cooperation Achievements/Results 

         Nil
f. Identified Opportunities/Challenges for Future Achievements/ Results 

         Nil
III.    Resource Mobilization Activities

                   Nil 
IV.   Update of Members’ Working Groups representatives 
          1. Working Group on Hydrology


      Dr. Thongplew KONGJUN


      Director of Hydrology Division


      Division of Hydrology,  Office of Hydrology and Watermanagment

      811 Royal Irrigation Department, Sam Sen Road, Bangkok, Thailand
         10300


      Tel:  662-6695048
Fax :  662-6695048 



      E-mail:
   tkongjun35@yahoo.com
                                                                                                                  Thailand
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