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REVIEW OF THE COMMITTEE’S ACTIVITIES DURING 2003

A. 
Meteorological Component 

In China, 126 new generation Doppler radars which have been named “CINRAD” consist of the CHINA NEW GENERATIAON DOPPLER RADARS NETWORK. 52 CINRAD radars have been established in China which were effective in observing hail & rainstorm and monitoring typhoons.  They have provided excellent contribution to the disastrous weather prevention in many provinces.

In east-south China, the Wenzhou and the Ningbo radars monitored typhoons successfully and made accurate forecasts. They have also provided excellent contribution to the mitigation of disastrous weather prevention in Zhejiang Province . 

Up to end of this year, about 62 CINRAD radars will be  erected in the mainland.  CMA plans to build 30 or so CINRAD radars next year .

582 Automatic Weather Stations (AWSs) were operational from Jan. 1, 2003, which were established under the Automatic Atmosphere Monitoring System project. Thus, about 746 AWSs operated by CMA has been operational by now. 

In addition, the contract for establishment of about 850 AWSs has been signed during 2003, and they are under construction. It is anticipated that these AWSes will be operational in the next year; therefore, there will be about 1584 AWSs operational at that time.

In 2003, the capability building of upper air sounding net in china is continuously enhanced. 13 sets of L-band secondary wind-finding radar & digital sonde system have been operated by August 1st, as a result, the quality of sounding data at sites is obviously improved.

CMA developed the new Surface Meteorological Observing Practice which is applicable not only to the automatic observing method but also to the manual observing method. The practice has been reviewed by an expert team on eleventh June 2003, and will be implemented from 1st January 2004. According to the new practice, the new Operational Software of Surface Meteorological Observation, which was named Version 2004, has been developed as well during 2003. The new version of the Operational Software of Surface Meteorological Observation will be tested and operational used in the near future.

The Satellite based domestic telecommunication network is running stable. There are 24 new PCVSAT receive-only stations installed, including the station installed in Vietnam in July, 2003. Currently, the PCVSAT system totally has 2440 remote stations, and its average daily broadcasting data volume is over 1Gbytes.

Beijing–Offenbach GTS circuit was updated in April, 2003. The new link is connected to the RMDCN of RA VI by using the Frame Relay service provided by EQUANT, and has a CIR of 48Kbps. FTP is adopted to exchange data on the new link. And, the backup link via Internet was established in 2002.

A High Performance Computer, IBM Regatta P670, including eight 1.1GHz Power4 Processors and 8GB Memory card, has been installed in NMC on Dec 2002. The Peak Speed is about 35.2GFLOPS. The MTTP (Model for Typhoon Track Prediction) on supercomputer SW was put into quasi-operational running this year. The mean track errors for this year are shown as following. 

	Time(h)
	00
	12
	24
	36
	48

	Mean errors(km)
	74.7(123)
	98.(113)
	186.4(102)
	269.6(91)
	358.9(80)


The research work on using the new generation medium range forecast model T213L31 has been carried out since last year. The real time experimental forecast system was put into running since 13 June 2003, which is run once a day and gives 4-day track forecast. The mean track errors up to 25th Sept., 2003 are as following.

	Time(h)
	Mean errors(km)

	00
	40.5(40)

	12
	73.8(39)

	24
	130.5(37)

	36
	183.7(35)

	48
	240.3(32)

	60
	280.5(28)

	72
	320.7(20)

	84
	360.1(17)

	96
	459.3(13)


In order to improve the instruction and service ability of operational tropical cyclone forecasting, the National Meteorological Center (NMC) has made the following adjustments to the forecasting from May 1, 2003:

As to the numbered tropical cyclones, 72-hour forecast for 00UTC, 06UTC, 12UTC, 18UTC cyclones and 24-hour forecast for 09UTC cyclones are added.

As to the tropical cyclones that locate within 48-hour alert zone, the tropical cyclones location forecasts are made at 00UTC, 06UTC, 12UTC, and 18UTC every day. For those have entered the 24-hour alert zone, 24-hour forecast is added.

From July 1, 2003, the content of moving direction and velocity of next 12-hour is added to the tropical cyclones forecast. The moving direction is represented by English abbreviation of 16 orientations (N, NNE, NE, ENE…) and the moving velocity is represented by speed value (e.g. 26KM/H). When the cyclones maintain nearly static, these two items will be represented as ‘ALMOST STATIONARY’.

By September this year, nine tropical cyclones (0216, 0218, 0220, 0307,0308,0309,0311,0312 and 0313) landed over coastal areas of China. The 24h, 48h and 72h mean distance prediction errors of NMC are about 113.5km, 191.8km and 309.9km.


In Hong Kong, to ensure uninterrupted reception of geostationary satellite images after the decommissioning of GMS-5 in mid-2003, the satellite reception system of the Hong Kong Observatory (HKO) was modified to receive direct broadcast from GOES-9.  


The HKO website continued to be the most popular means for the public to access weather information directly.  Radar images were made available to the public starting from mid-2003.  Over the 12 months ending September 2003, more than 300 million pages of information were retrieved by visitors to the HKO website, a growth of nearly 85% as compared to that of the previous year.  During the passage of Typhoon Dujuan, a record daily high figure of 9.7 million page views was recorded on 2 September 2003. 


Web technology was widely employed to automate support operations in Central Forecasting Office.  A tropical cyclone information display tool, the Tropical Cyclone Information Processing System (TIPS), was put into operational use during the tropical cyclone (TC) season in 2003.  


HKO extended the official TC position forecasts to 72 hours starting from June 2003.  The extended forecast is made available to other WMO Members through the GTS.  A multiple model ensemble technique based on the global model forecasts from JMA, UK Met Office, NCEP and ECMWF was adopted in operational tropical cyclone forecasting in 2003.  Moreover, by courtesy of the ECMWF, EPS meteograms at two grid points in the vicinity of Hong Kong were made available to HKO between January and October 2003.   


The infrared Doppler Light Detection and Ranging (LIDAR) system installed at Hong Kong International Airport (HKIA) was found to be very useful in monitoring windshear around the airport under non-rainy weather.  The third weather buoy at HKIA was installed in January 2003.  Moreover, a wind profiler was installed at Cheung Chau in June 2003 to monitor the airflow upstream of the Lantau Island, a hilly island south of HKIA.  This wind profiler was the fourth of its kind established in Hong Kong.

The forecast range of the 60-km resolution Operational Regional Spectral Model (ORSM) were extended from 48 hours to 72 hours.  The forecast range of the 20-km resolution ORSM was also extended from 24 hours to 42 hours.  A rapidly updating local analysis system, which was adapted from the Local Analysis and Prediction System (LAPS) originally developed by the Forecast Systems Laboratory (FSL) of NOAA, was put into trial operation at 10-km, 5-km and 1-km resolution for nowcasting purpose.  It helped to analyze the structure of tropical cyclones in the vicinity of Hong Kong and to enhance the capability in rainstorm nowcasting.  


The feasibility of operating a local non-hydrostatic model continued to be explored.  In addition to the operational trial of the Advanced Regional Prediction System (ARPS) running at 6-km resolution, JMA’s non-hydrostatic model was also being adapted with a resolution of 1-km.


In Democratic People’s Republic of Korea, the amount of the data from the VSAT communication was increased by almost three times than before and used in operation and research studies.  The reception from GMS-5 was replaced to the one from FY-2B.  The reception from NOAA- 16 was newly started and the one from NOAA-17 is now on test.  The resolution of the NWP models was improved from 50km to 30km in the meso-scale model and from 70km to 50km in the regional spectral model.  The new method of making the initial filed using TC Bogus was developed and put into operational Typhoon forecast.  The studies to use satellite data in humidity analysis of making NWP initial field have been done and are in operation.  The monitoring of yellow sand phenomena by the satellite and the forecasting system by meso-scale model were developed and put into operation.


In Japan, the Japan Meteorological Agency (JMA) and NOAA/NESDIS started the back-up operation of GMS-5 with GOES-9 on 22 May 2003.  It was implemented on the basis of a bilateral agreement between Japan and the United States to avoid an unexpected interruption of the observation of GMS-5, which has been operational for more than eight years beyond its designed lifetime due to the failure in launching its successor in 1999.  For the back-up, GOES-9 migrated from 135W to 155E to take over the Raw Imager VISSR observations from GMS-5. Meanwhile, broadcasting service of WEFAX pictures and collection of meteorological data were continued by GMS-5 as usual.  S-VISSR data (IR-1 channel) is provided by the Regional Specialized Meteorological Center (RSMC) data server of JMA via the Internet, in place of the dissemination through GMS-5, to the National Meteorological and Hydrological Services (NMHSs) which were registered at JMA for accessing the data.


Arrangements have been carried out for MTSAT-1R to be launched in early 2004 to replace GMS-5.  MTSAT-1R will perform enhanced observations with JAMI, a five-channel (one visible, four infrared) imaging radiometer, as compared to VISSR on board GMS-5 with four channels (one visible and three infrared).  Earth images will be transmitted with High Resolution Image Data/High Rate Information Transmission (HiRID/HRIT) and WEFAX/Low Rate Information Transmission (LRIT).  WEFAX broadcasting service is planned to be continued for SDUS users in parallel with LRIT until early 2005.  SDUS and MDUS users of GMS-5 can receive WEFAX and HiRID broadcast, respectively without any modification to their receiving facilities.  HiRID broadcasting service for MDUS users will be continued until early 2009, while HRIT will be initiated in early 2005 for disseminating image data of original resolution.  A definite schedule of these services will be announced in due course.


JMA has also enhanced the national tropical cyclone advisory in June 2003 by addition of (i)estimated position/intensity of one hour ahead, (ii)chance of encountering a storm-force wind area, and (iii)72-hour intensity forecast.  An estimated position/intensity of one hour ahead is derived from extrapolation as well as the latest observations.  This is intended to enable the public to take more realistic measures against oncoming storm, considering that the advisory is issued generally after 50 minutes from analysis times.  A chance of encountering a storm-force wind area is calculated for 356 regions across the country to give each region a probability of falling in the area of 50kts winds or more associated with a storm.  The 72-hour intensity forecast (10-minute average maximum sustained wind and central pressure of a storm) was implemented based on the upgrade of numerical weather prediction (NWP) models and data assimilation system of JMA after the replacement of the computer system for NWP in March 2001.


Major improvements in typhoon track forecasts by Global Spectral Model (GSM) of JMA, which have been achieved since the 35th TC session, are (i)an assimilation of QuikSCAT winds, (ii)a direct assimilation of ATOVS radiance data, and (iii)a revision of the prognostic Arakawa-Schubert (AS) scheme.  The use of QuikSCAT winds has significant impacts on the reduction of position errors in typhoon track forecasts in the Northern Hemisphere, while a minor impact is obtained from the direct assimilation of ATOVS radiance data.  In addition, typhoon track forecasts are also improved by the introduction of the entrainment and detrainment effects between cloud-top and cloud-base in convective downdrafts in the prognostic Arakawa-Schubert (AS) scheme.  This revision of the prognostic Arakawa-Schubert (AS) scheme reduced a cooling bias in the lower troposphere in subtropical regions to well represent the intensity of subtropical anticyclones. With regard to the Typhoon Model (TYM), a physical process package, which was adopted in GSM as of December 1999, was introduced in July 2003 to include the schemes of prognostic cloud water, radiation and AS and thus improved typhoon track forecasts.  Further, revision of the roughness length over sea surface, which was carried out in addition to the introduction of the physical process package, also contributed to improvement of typhoon intensity forecasts.

In Macao, China, a new AWS station with wind, temperature/humidity and precipitation sensors was installed at the northeast of Macao thus to enhance the Macao AWS network within nearly 1-2km grid.
5-level ultra-sonic AWS each level with 2 wind sensors to the East and West sides as well as 3-level temperature/humidity sensors were installed in the 338 meters Macao Tower thus enhance the capability of monitoring low level meteorological parameters. 

The MM5 model has been running successfully and operationally in SUN E5500 server with 10 CPUs for a few years. As alternative economic consideration, we are trying to develop a low cost Linux Cluster System (LCS). The LCS configuration has 1 server node and 4 nodes and connected by the 100M fast Ethernet network. Each node has dual P-III 700Mhz CPUs, totally 10 CPUs were served to running the MM5 with the MPI (Message Passing Interface) for the parallel computation. The diskless boot up system technology is also applied in LCS which will reduce a lot of system administration when the number of clients increase. With comparison of the performance of SUN E5500 and the LCS, the processing time for 60-hour forecast on both system are nearly the same, while LCS is even faster than the SUN E5500 a little bit. But the CPU usage of LCS is only 75%, which means the bottom neck is exist on the network communication speed. This can be improved by upgrade the 100M to Gigabit network which we will test in the next stage.

In upgrading of internal computer network core,  a latest version of gigabit switch have been installed, the network can therefore support layer 3 switching, increase connection speed between internal network segments.  Broadband internet connection has replaced the previous 64K thus enhance both download and upload of data. 
Upgrade of network communication speed between SMG headquarter and meteorological center in Macao airport from 512kps to 1Mkps was made to enhance quality of real-time video-conference of weather briefing and data transmission.  Two new air-monitoring systems as well as one AWS station in collaboration with local electric company were installed in the southern island.

Upgrade of software of tape library backup system was also made which schedulely backup meteorological data include AWS, GTS, radar, satellite, wind profiler, climate data…etc as well as system backup for all servers and users data.

A new alert server system was installed for multi–purpose such as automatic checking of GTS warnings, tell the time, checking computer systems, detecting predefined severe weather condition through meteorological equipments such as lighting detector, automatic weather stations (AWS)…etc. The alarm will trigger relevant actions to be taken by our colleagues. 
 A special format of Satellite and FAX chart data received through PCVSAT system from CMA were decoded and displayed to SMG Intranet.  A new site services in Macao-Hong Kong Ferry Terminal was set up to provide professional information to related operators of private companies and government departments. A communication/web server has been installed. A PC with web browser and printer is running 24 hours for users. Data is updated real-time through telephone line from SMG's headquarter.

In cooperation with HKO, composite radar images as well as 2D wind field of several severe weather cases such as tropical cyclones and heavy rainstorm were successfully generated.   Latest version of WAVEWATCH III, 2.22, has started operation to provide wave forecast over the Northern region of the South China Sea (Area:10N-30N and 105E-130E). The third-generation ocean wind-wave model runs twice daily. By ingesting 10-metre wind field from NWP, the model generates 96-hour wave forecast with 6-hour interval.

Reconstruction of the site for wind profiler/RASS system as well as new configuration for the system sampling thus enhanced data quality. The real-time data of wind profiler/RASS system were displayed graphically with user-friendly web-based technique in SMG Intranet.
In cooperation with all local mobile telecommunication company, weather information such as hourly weather report, weather forecast, severe weather warnings, UV index and air quality index forecast are now available to mobile phone users. At the same time, we are using the system to disseminate faster the weather warnings to officials under structure of the civil protection, thus to enhance relevant actions.

Due to the launched of web site World Weather Information Service (WWIS), at <www.worldweather.org>, developed by HKO under the auspices of WMO which offer new service access by all to the latest weather forecasts of the world’s cities issued by the National Meteorological and Hydrological Services (NMHSs). We thus build system to retrieve the forecast information and provide to mass media e.g. TV, Radio, Newspaper as well as through our web site.
A brand-new SMG website <http://www.smg.gov.mo> provides new arrangement of the main page and plentiful new added information such as knowledge on meteorology and meteorological instrument, technical papers, numerical model output, weather information for cities around the world, aviation weather information etc.
Automatic computerize system to handle routine tasks in Climate and Atmospheric Environment Center were developed and implemented thus to enhance efficiency and reduce manual jobs.  Continuous development and improvement of Intranet with new technique and products. Thus provides easy, convenient and efficient way for all forecasters and managerial staffs to access different meteorological data and products through web browser.
The Airport Meteorological Office continuing the development and enhancement of the web server application software to provide aviation related weather information to operators. The server enables the operators to access the information more efficiently through web browsers.
In Malaysia, under the 8th Malaysian Plan (2001-2005), a total of 38 new Automatic Weather Stations (AWS) are being acquired in which 14 of them are for replacement.  This project is expected to complete by the end of 2004 so as to assist in the mitigation of the impacts of extreme weather and climate variability. 

A buoy was also set up in the South China Sea within the Malaysian territorial water with the aim of monitoring meteorological and oceanographic parameters so as to assist in the understanding of ENSO, monsoon and tropical cyclones.  This project is expected to be operational by early 2004.

Also, a Short Messaging System (SMS) service was launched in January 2003 in addition to the telephone weather service.  This is to enable the public to obtain  weather forecasts and information with their handphones.

Internal webs of both The Malaysian Meteorological Service and the Drainage and Irrigation Department (DID) are now being accessed by both parties to further enhance bilateral collaboration in terms of denser rainfall monitoring for improved weather and flood forecastings.


In the Philippines, PAGASA main office has moved to a new address at the Science Garden Complex, Agham Road, Diliman, Quezon City.  Five years have passed since March 16, 1998 when the ground breaking and ceremonial planting of the time capsule marked the start of construction on the new office building. The Science Garden Compound, a government lot located at the East Triangle, Diliman Quezon City, comprising a total area of 52,923 square meters was allocated by the National Housing Authority to PAGASA for its Central Office for the total amount of P101, 839,354.98


Since its establishment in 1865, the country's national meteorological service never had a main building of its own until now. Earlier locations of the Main Office include the Ateneo de Manila, a Japanese Temple at Lipa St., Sampaloc, Manila and the Marsman Building in Port Area. The official inauguration coincided with this year's World/National Meteorological Day Celebration on the 21st day of March 2003.
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The new building-I managed to accommodate all the branch/division offices that transferred from the old building including the Library Section and its precious books, research volumes and archives previously located at the Astronomical Observatory in University of the Philippines (UP), Diliman, Quezon City. 

The advantages of the transfer to the new main office have become immediately evident in terms of accessibility to the nearby Weather and Flood Forecasting Center and other PAGASA Offices within the Science Garden Compound. This has facilitated improved efficiency in the agency's transactions such as the routing and processing of official documents or communications and noticeably improved coordination among the agency's services.  Already PAGASA's clientele are seeing the visible benefits of speedier and easier public service now that the agency's important offices are all in one area.

In Singapore, in mid-May 2003 immediately after the cessation of the GMS-5 broadcast, a project to modify the existing GMS Satellite Reception System for receiving and processing the GOES-9 data was undertaken.

Since August 2003, the full suite of GOES-09 data, including VIS, IR1, IR2, IR3 & WV channels are being received hourly. The set of data allows for the generation of sectorised imageries which the forecasters find immensely useful. With hourly 3-micron IR data, the GOES-9 system also provides good spatial and temporal coverage for regional smoke haze monitoring. 

There is also a plan to install a MTSAT Satellite Reception System after the launch of MTSAT-1R in spring 2004.

The Asean Specialised Meteorological Centre (ASMC) was designated the focal point for the monitoring of forest fires and trans-boundary smoke haze in the South ASEAN region (Malaysia, Singapore and Indonesia) since 1998  following the severe smoke haze episodes in 1997/98. At the 9th ASEAN Ministerial Meetings on Haze, held in Kuala Lumpur on 11 Jun 02, ASMC was tasked to expand its monitoring coverage of forest fires, smoke haze and weather conditions to the whole of Asean. The resources required which would be funded by Singapore was presented to the 12th Sub-regional Fire-fighting Arrangements (SRFA) meeting held in Brunei Darussalam in Jan 2003.

Since then, ASMC has completed its initial programme to enhance its satellite and weather monitoring capability to monitor forest fires and smoke haze over the whole of  Asean. These include the development of :
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i) capability to track, receive and process satellite data from Earth Observing System (EOS) Terra satellite, NOAA-15, -16 and -17 satellites (in addition to NOAA-12), and Chinese Feng Yun FY1-C and FY1-D satellites.

ii) an improved fire detection algorithm for NOAA, FY, and Terra satellites data and processing of satellite pictures to cover each ASEAN member country.

iii) expanded regional weekly rainfall data maps based on daily rainfall data  received from weather stations in ASEAN.

iv) estimated rainfall data from geo-stationary satellite data.

v) generation of daily Keetch-Byram Drought Index (KBDI) for ASEAN region.
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The data are posted on the ASMC Intranet website. Further development of new products and the fine-tuning of existing monitoring products are being planned. 

In order to better predict the spread of smoke haze, Meteorological Services Singapore has also adapted the HYSPLIT (HYbrid Single-Particle Lagrangian Integrated Trajectory) model, originally developed by NOAA. The model is used to compute simple trajectories and complex dispersion simulations of smoke haze resulted from regional forest fire. Meteorological output fields from a 1200UTC NWP model run are used to drive the model. The smoke sources comprise significant hotspots estimated from processed daytime NOAA satellite imageries (usually between 0700UTC and 0930UTC). Trajectory and dispersion (concentration) charts are output at around 8 am whenever there are significant hotspots estimated from the NOAA satellite imageries. The forecast run is 24 hours in small scale or moderate haze episodes and 48 hours (or more) in severe haze episodes.

In Thailand, a new Geographic Information System (GIS) has been installed that could enable TMD to support  the requisition on meteor-hydrological data map for multipurpose applications in the GIS contexts.   

The 3-Net project comprising Intranet, Internet, and Extranet has been introduced and implemented : to share information and hydro-meteorological as well as other services with in TMD bodies; to serve international activities in hydro-meteorology; and to be an information access for other national agencies responsible in comprehensive natural disaster monitoring and preparedness  plan of the kingdom, respectively.  Facilities both in equipment and format have been prepared for The MT SAT data receiving.  The new web site, http://www.weather.go.th  with severe weather warning contents, was constructed apart from the existing one (http://www.tmd.go.th).  The new set of aviation meteorological  observation is being installed at the New Bangkok International Airport (NBIA) which is scheduled to be officially open in the year 2005. 

Wave Forecast Model (WAM) has been used continually to forecast wave height. This model has been operated at the Marine Meteorological and the Upper-air Observations Sub-divisions where products from such model will later be forwarded to the Forecast Division.

In United States of America, tropical cyclone activities in Micronesia involve the U.S. National Weather Service (NWS) and the military’s Joint Typhoon Warning Center (JTWC). The NWS Weather Forecast Office (WFO) Guam, which is part of the U.S. Department of Commerce, National Oceanographic and Atmospheric Administration (NOAA), provides weather forecasts, watches, warnings and advisories within its area of responsibility (AOR) (see Figure 1). The Guam WFO AOR encompasses an ocean area of more than four million square miles and more than 2000 Micronesian islands. It includes the Commonwealth of the Northern Mariana Islands, Republic of Palau, Federated States of Micronesia, Republic of the Marshall Islands, and U.S. Territories of Guam and Wake Island.  The Federated States of Micronesia includes the States of Chuuk, Yap, Pohnpei, and Kosrae.
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Figure 1. WFO Guam’s area of responsibility (AOR). Within this AOR, WFO Guam issues tropical cyclone watch, warning and advisory products based on JTWC tropical cyclone forecasts.

When tropical cyclones occur, WFO Guam is the interface between the JTWC and the civilian sectors in Micronesia. The Office uses track, intensity and wind distribution information provided by JTWC to produce forecast products informing the general public and governmental agencies of impending severe weather. Tropical cyclone support to international aviation is based on products issued by the Tropical Cyclone Warning Center of the Japan Meteorological Agency’s Regional Specialized Meteorological Center (RSMC).

Speaking on behalf of FSM President Joe Urusemal, John Mooteb, Deputy Assistant Secretary for Environment and Sustainable Development, added, “In addition to weather forecasts, we are looking to NOAA for important climate data.   Knowing when to expect an El Nino is critical to managing water resources here in Micronesia and throughout the Pacific.” 

With a facade designed to resemble a traditional Yapese structure, the new facility replaces an older office built in the 1950's.  Jeff LaDouce, Director of the NWS Pacific Region, said the building was larger and more secure.  He said, “This is a state of the art facility with construction features similar to the Guam Forecast Office.  It has reinforced concrete walls, typhoon shutters, covered backup generator and is built to resist 110 mph winds.” 

David Aranug, Meteorologist in Charge, said the building has many environmental and energy saving features.  “Construction materials are environmentally sensitive and sustainable,” noted Aranug.   “The builders used non-toxic paints and sealants.  Multiple light levels and energy efficient bulbs were selected for indoor lighting and the external lighting is directed downward to prevent night sky light pollution.  Windows are designed to allow most spaces to be daylit, if desired.  Native plants and landscaping were selected for the grounds.  We have redundant air conditioning systems for extra reliability. “ 

LaDouce pointed out the important role Yap plays in surface and atmospheric data acquisition in an area of the world that is data sparse.  “This is one of eight [U.S. affiliated] upper air stations in the Pacific that launch weather balloons twice a day.  Daily weather observations are used not only for forecasts and warnings but also for research and development of weather models, international aviation requirements, and the compilation of the official U.S. climate record.”
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The United States is implementing throughout all of its Weather Forecast Offices (WFOs) the Interactive Forecast Preparation System (IFPS).  With this system, meteorologists prepare and manipulate grids of data for all meteorological parameters such as maximum and minimum temperature, wind speed and direction, hourly temperature, hourly dew point temperatures, sky cover, present weather, visibility, probability of precipitation, etc. out to 7 days.  Then, formatters and other tools take the grids and create worded forecasts.  All of the U.S. WFOs’ grids are combined into a National Digital Forecast Database (NDFD) available to all users/customers.  The forecast offices in Honolulu and Guam have been heavily involved with the development of the IFPS text formatters and implementing gridded forecasts.  As the paradigm for producing text products begins to shift from the forecaster to IFPS text formatters, the focus of the meteorologist will in turn be directed to representing the weather with gridded data and providing quality control for the text products.  Meteorologists will be able to concentrate on the meteorological/hydrological aspects of the forecast and not on the various words used.  Plus, customers/users can then integrate the grids into other models or decision tools for their use.


The United States of America (U.S.) National Weather Service (NWS) RSMC Honolulu – Hurricane Center provides all tropical cyclone products and services for the central Pacific.  The area of responsibility (AOR) is from 140 degrees W longitude to 180 degrees longitude.


The U.S. NWS’ RSMC Honolulu – Hurricane Center and Weather Forecast Office (WFO) Honolulu, which is part of the U.S. Department of Commerce, National Oceanic and Atmospheric Administration (NOAA), provides weather forecasts, watches, warnings and advisories within its area of responsibility (AOR).  In addition, WFO Honolulu provides public and marine (surf and coastal) products for the State of Hawaii; Terminal Aerodrome Forecasts for 16 locations which include Hawaii (9), Johnston Atoll (1), Wake Island (1), Republic of the Marshall Islands (3), Federated States of Micronesia (1), and American Samoa (1); forecast discussions for Wake Island, Tuvalu, Nauru, Samoa, and American Samoa; international offshore forecasts within 240 nm of Hawaii, and high seas forecasts, for north central Pacific (140W to 160E and Equator to 30N) and south central Pacific (120W to 160E and Equator to 25S); international SIGMETs for 140W to 160E and Equator to 30N;   aviation route forecasts across most of the Pacific; AIRMETs for Hawaii.  The warnings, forecasts, and other products issued by this office are designed to meet the needs of the general public, agriculture, domestic and international aviation, mariners, and other commercial and industrial interests in the State of Hawaii and in the Central North and South Pacific. Communications connect the office to national and international data sources and automated data exchange centers.


When tropical cyclones occur in the central Pacific, RSMC Honolulu provides track, intensity and wind distribution forecast information and uses this information to produce forecast products informing the general public and governmental agencies of impending severe weather.

 Effective June 1, 2003, RSMC Honolulu and RSMC Miami began providing 96 and 120 hours tropical cyclone position and intensity forecasts for the  Atlantic, east Pacific, and central Pacific.  The RSMCs implemented these extended forecasts because of users’ requirements to plan and take necessary actions at a much longer time period.  On each of these extended forecasts, there is a cautionary note that there could be large errors associated with the 96- and 120-hour forecasts.


The United States National Weather Service New Product Prototyping Team reviewed and approved a graphical  Hurricane Local Statement (HLS) for national implementation.  The graphic will provide a bar chart showing the relative threat from winds, storm surge, marine impacts, fresh water flooding, and tornados in landfalling areas and coastal waters.  The bar chart has 5 levels of threat and is color-coded different shades of yellow, orange and red.  See http://www.srh.noaa.gov/mlb/ghls/hls_main.html for an example.


For the last several years, RSMC Nadi has experience staffing problem because many of their experienced, trained meteorologists leave after several years, often times for positions in New Zealand or Australia.  USA NWS Pacific Region Headquarters asked RSMC Honolulu to look at possible ways to support RSMC Nadi if that office reached critical staffing level.  Tentative plans included possibly providing backup services from RSMC Honolulu in emergency situations.

WFO Honolulu hosted the fourth annual meeting of the 4 U.S. Meteorological Watch Offices (MWOs) October 27-29, 2003.  Representatives from Alaska Regional Headquarters, Alaskan Aviation Weather Unit, WFO Guam, WFO Honolulu, Pacific Region Headquarters, and WSH/Aviation Branch attended the meeting.  The MWOs started these meetings in 1999 following a visit by Jack Kelly, Director of the US NWS, to RSMC Honolulu.  He encouraged the 4 MWOs to hold regular coordination meetings to ensure standardization among offices and to share best practices, training capability, and new technology.    This meeting focused on the new Graphical Area Forecast for aviation, a review of the applicable directives, backup responsibilities and scenarios, coordination issues, training availability, and aviation outreach.


In May 2003, RSMC Honolulu held a press conference to kick off the National Hurricane Awareness Week and to announce the forecast for the Central Pacific Hurricane Season.  Representatives from the American Red Cross, Hawaii State Civil Defense, and Oahu Civil Defense participated as partners in the press conference.  The press conference was given extensive local television, radio, and newspaper coverage.  The forecast for the Central Pacific Hurricane Season, which was a collaborative effort with the Climate Prediction Center, is for below average activity.  Given the below average forecast, CPHC made the theme of the press conference, “It Only Takes One - Are You Prepared?” to emphasize that it could be a below average year but if one hurricane hits the Hawaiian Islands, the results could be devastating.


The collocated WFO Honolulu participated in University of Hawaii’s School of Ocean, Earth, Science and Technology (SOEST) open house held October 10 -11, 2003.  The first day of the open house was primarily for elementary and intermediate school students.  During this first day, WFO Honolulu had over 500 students tour the operations area and obtain hands-on experience with weather instruments such as a weather balloon and anemometer.  In addition, WFO Honolulu Student Interns gave interactive presentations on how to make a cloud in a jar. On the second day, the general public was invited to the open house, and approximately 100 people took tours of the office and learned how NWS staff does their primary job of "protecting life and property". Many of the visitors were previously unaware of what the NWS did, and walked away very impressed.


On June 21, 2003 Central Pacific Hurricane Center/WFO Honolulu partnered with Home Depot and Oahu County Civil Defense to put on a Hurricane Awareness Exhibit at Home Depot's Pearl City store.  The 5-hour event included a NWS hurricane information desk, Civil Defense communications van, hurricane preparedness kit displays, and home hardening demonstrations.  News media staff from two TV stations attended.  An FM radio station also broadcasted live on location at Home Depot.


WFO Honolulu embarked on an ambitious outreach effort with Hawaii’s general aviation community in June.  First, office personnel attended and gave a presentation at the SAFETY WINGS Fly In on June 21 at the Kalaeloa Airport sponsored by the FAA.  Then on June 26, WFO Honolulu personnel participated in the State of Hawaii’s Department of Transportation Airport Division’s General Aviation Forum which provides the general aviation community a chance to voice concerns directly to service providers in an open forum format.  WFO Honolulu’s participation in both events generated an expression of appreciation for the office’s products and services, extensive feedback, and requests for outer island visits as well.

B. Hydrological Component

In 2003, China experienced severe floods.  Devastating deluges only next to the catastrophic one occurred in 1954 since 1949, plagued on whole Huai River Basin, one of 7 main basins in China. Six flood events swept continuously over Weihe River Basin, one of the biggest tributaries of Yellow River, the cradle of Chinese civilization, with the maximal peak levels of whole main streams exceeding the highest in history. Big flood occurred in Hanjiang River, the second tributary of Yangtze River, the third longest river in the world, with a return period of the key reach over 10 years. Songhuajiang River and Nenjiang River suffered over warning level floods.  Meanwhile, 6 tropical cyclones have landed along the coastline of China so far, which are close to the normal average and caused over alarming lever floods in the littoral of Guangxi Zhuang Autonomous Region, Guanggong, Fujian and Hainan Provinces. 

In 2003, great progress has been achieved in the fields of hydrological data collection, information transmitting, flood forecasting, comprehensive management, training and research and so on, which made remarkable contribution for flood control and disaster mitigation.  At the same time, China Hydrology is keen in looking for international cooperation with neighboring countries and worldwide, and bending itself to be an active member in international hydrological and meteorological organizations, activities of hydrological and DPP components of Typhoon Committee. Co-sponsored by ESCAP, TCS and Japan, China successfully held the Workshop on Implementation of the Hydrological Component of the New Regional Cooperation Program Implementation Plan（RCPIP）of the Typhoon Committee in Beijing in September 2003. 

Aiming at transmitting of real time hydrological data, the Network connects with hydrological agencies all over the country. The network has covered MWR, seven major river basin commissions, provinces and some flood prevention offices at cities. The network transfers real time hydrological data to central government, river basin commissions and provinces.  Up to this year, more than 60 percents of Hydrological information from over 3,200 hydrometric stations around the country can be received by Bureau of Hydrology, MWR within 30 minutes through this network.  In China the telemetric system in hydrological operation includes field stations with hydrometric sensors, RTU, data transmitting unit and power and repeating stations (if needed) and base-station. The data transmitting method will be PSTN, ultra/very-short frequency (UHF/VHF), short wave (SF), micro-wave (MV) and satellite communication. Master station includes receiving and transmitting unit, fore-set communication control unit, fore-set attending computer, master computer and power. 

Up to 2003, China has established 682 telemetric systems, among them UHF/VHF accounts for 655, SF and MV do 4, telephone line does 4 and satellite does 9 and the composite does 10.  The UHF/VHF and SF communication have established the superiority of communication quality, capacity, disturbance resistance and reliability over SF data communication. The satellite data communication is some kinds of ultra-short wave and micro-wave communication and its difference is submitted to settling relay station in satellite so that it increases the communicating distance from a few Kms' to hundred Kms' or thousand Kms' on high reliability and quality. The satellites at choice are communication satellite, Inmarsat C and meteorological satellite and all of the three succeed in hydrological service. In principle the meteorological satellite manifest a good effect on hydrological telemetry system. However, from view of satellite resource, it is difficulty to engage meteorological satellite on hydrological service so that the popular application is communication and Inmarsat C in China. The operational frequency brand in Inmarsat C is in L brand. The Inmarsat C data communication shows superior advantage on little effect of weather, small volume of antenna and easy installation. Anyway, Inmarsat C data communication possess defects on low capacity for data communication, bad real-time application for communication queuing and high operational cost for number reckoning price. The topographic feature develops a strong effect on satellite communication for the satellite location so that it is unsuitable for telemetry data communication on large scale. The communication satellite take operation on Ku frequency brand and is engaged on frequency searching and time searching to find communication address so that it has excellent capacity for telemetry data transmission net. The rainfall weakening for signal transmission will be settled on strengthening transmission power and taking big antenna. Anyway, the rainfall weakening for signal transmission is temporary and the design shall pay attention to the effect from power strengthening and big antenna. However, the hydrological operation shall not ignore the Inmarsat C data communication.

These advanced hydrometric instruments and data link equipment play an important role in fighting floods and obtained great social and economic returns from avoiding wrong decision making on flood diversion area this year. Change of water level of Wangjiaba reach, the outlet control station of upstream and representative station of Mengwa detention area, is the top focus to Decision-makers during the urgent period of Huai River floods. The Automatic Data Acquisition and Reporting System added with sub-center, reported real-time information every 1-centimeter variety of water level with the shortest reporting interval of 6 minutes. These on-line systems take data collection (water level and rainfall) on real-time to provide the scientific commanding and dispatching plan such as the using of Mengwa detention area for flood control services at all levels. They saved time for flood control preparedness and reduced the loss of lives and property. 

"National Flood Forecasting System (NFFS Version 2.0)” in China has been accomplished, and made remarkable contribution for real time flood forecasts this year. NFFS is a robust, full-functional and user-friendly system, capable of fast and accurately giving the results of real-time flood forecasts for 116 important gauging stations. The system has been put into operation in BOH and 6 provincial general hydrological services since last year, and, will be widely applied in China and abroad, we can clearly foresee.  FDSS, based on WebGis was put into operation last year and played a very important role in flood control this year. FDSS has a C/S software system structure with following major functions: integrated data acquisition, statistical analysis, real-time flood warning Alarming, map navigation for river basins and gauging stations, system management and maintenance. It is a conventional information service system operated in the consultation of flood control at national level.

While fighting severe floods sweeping on Huai River, Weihe River and Hanjiang River, FDDS becomes strategically significant and quite indispensable to decision making. It is FDDS that provided informative support for State Flood Control and Drought Relief Headquarters to make the scientific commanding and dispatching plan, and for CCTV to issue the latest flood bulletin to public twice daily during the urgent period of Huai River flood.  MISS won the second class award of advanced national science and technology in 2002, shined well in fighting floods as well as the other operational systems developed in BOH. MISS can provide real-time and historic satellite images, radar images, rainfall distribution, drought analysis, rainfall forecasts, typhoon Monitoring and so on. LDFCS connects MWR, River Committees and some important provinces and cities. During Huai River flood in 2003, it helped the Headquarters of Flood Control and Drought Relief, Huai River Committee, Anhui, Jiangsu and Henan province, to realize the co-consulting at different sites by real-time monitoring of key areas, spot communicating and provided a convenient way for decision makers to consult and make scientific commands.

BOH issued 56 flood forecasting bulletins in total so far this year, and 33 for Huai River floods with about 350 stations/times flood forecasting and prediction. Depending on the flood forecasting and prediction, decision-makers made decisions for flood disaster prevention, preparedness, reduction, mitigation and rehabilitation and got great achievements.  Huai River basin suffered heavy rainfall from June to July, with accumulate value of the mean average precipitation amounting to 487mm, more than twice as much as that in the same period of normal years due to the abnormal climate. As a result, big floods occurred on all tributaries of Huai river basin many times and the main river of middle-stream befell 3 times freshet process. The water level of all gauges along the main stream exceeded the warning stages 1.38~3.35 meters, with a period of 25~33days, and some reaches in middle stream of main river exceeded the historical record by 0.25~0.51 meters.  Nine detention areas and some diversion waterways were put into use during this big flood, which affected 37 million local residents, inundated 3.8 million hectares farmland with the total direct losses amounting to 28.5 billions RMB Yuan, or about 3.5 billions US dollars.

To meet various needs of decision-making departments of flood control and water projects management, Chinese hydrologists went all out to provide all kinds of flood forecasting and prediction information as soon as possible. Decision-makers took full advantage of those scientific results to make decisions for flood disaster prevention, preparedness, mitigation and rehabilitation and got a great achievement. The experiences and modus can be summarized as following 3 aspects.

In order to prolong lead-time to save time for early warning and flood control, 2 aspects of shebang had been emphasized during the period of flood: the first one, make the best of Quantitive Precipitation Prediction (QPF) from department of meteorology to produce daily stream flood prediction up to 10 days in advance for decision making of flood disaster preparedness including dweller evacuation from flood prone area and material redeploying for flood defense; the second one, based on real-time information of rainfall, river stream flow and water projects produced continual flood forecasting to the whole river system from upstream to downstream up to 6 days in advance for flood disaster prevention including flood water dispatching, water projects operation and flood fighting.  Aiming at providing support for water control projects management, hydrologists even made effort to forecast for several decade stations or key sites along the main river around the clock. Depending on these invaluable forecasts and prediction, decision-makers issued early warning for dwellers in flooding area and orders for flood water dispatching, water control projects operation in advance. 

In the rigorous period of the second flood while decision about the operation of many flood detention ponds and flood diversion waterways was impending, hydrology departments provided timely forecasts for all key sites of water control projects with lead time of 3~6 days according to real-time rainfall and predicted rainfall. Based on those forecasts, decision makers made a series of decision to decrease water lever of middle reach, such as using Mengwa detention area for the second time, Chengdonghu detention area for the first time, controlling the outflow of reservoirs in upstream, Huaihongxin waterway located in middle stream and Ruhai waterway of Hongze Lake located in downstream. By these means, the flood losses were remarkably minimized .

In order to meet the demands of promoting what is beneficial and abolishing what is harmful, hydrologists provided recession prediction up to 30 days in advance in the later period of Huai river flood. Decision makers made the public policies for flood disaster rehabilitation including drainage from inundated area, utilization of flood-water, reconstruction of water projects and dwellers relocation and etc. 

 
A new conception of guaranteeing Sustainable Development of Economy and Society with Sustainable Utilization of Water Resources has been put forward by the Minister of Water Resources, Mr. Wang Shucheng at a national water conference of year 2003. 

Combining benefits-creation with disaster mitigation and implements flood prevention together with draught alleviation, some fundamental changes have been made in the guidelines of flood control and drought relief accordingly, i.e. from man conquer nature to that man should harmoniously co-exist with nature, from the practice of preventing water from harming man to that of paying special attention to effectively manage water, from providing support for the lifeblood of agriculture as keystone to that for industry, cities and the national economy as well as agriculture. 

 Scientific regulation of flood added with effective administration of government is the key to successful control of flood in 2003. 

The new idea in flood control and drought relief discussed above, especially from man passively conquer nature to that man positively steer nature has been put into full operation in whole period of flood in 2003. With the scientific regulation and effective administration of Chinese government, the loss of Huai River flood this year is much less than the less severe one in 1991, but the loss is less due to. 


In Hong Kong, since 1997, over HK$4 billion worth of major river-training works and flood-control projects have been completed in the New Territories (NT).  As a result, the flooding situation in NT has improved significantly.  The Government has also completed 21 flood pumping stations in low-lying villages. For the urban area in west Kowloon, the construction of 42 km of stormwater drains, a stormwater diversion scheme comprising 1.5 km of stormwater drainage tunnel and a 100,000 m3 capacity underground floodwater storage tank were underway.


Over 30 new hydrological gauging stations and video monitoring systems were being installed throughout the territory for real-time flood monitoring and collecting long-term data records for computer modelling of the drainage system. The development of a “Supervisory, Control And Data Acquisition” (SCADA) system continued.  It was designed to perform the data capturing and presentation tasks and to remotely control the out-stations.  The General Packet Radio Services (GPRS) mobile network and solar panels were being used in some out-stations where electricity supply and land-based telemetry were unreliable.


A number of local flood-warning systems were being implemented by the Drainage Service Department (DSD) to provide advance flood alerts for the local residents in the north and northwestern parts of the New Territories. A design making use of wireless sirens has been adopted in some of these new systems.  From April 2002 to March 2003, 2,040 km of drains, engineered channels, culverts and watercourses were inspected and 1,825 km of them were cleansed with 55,300 m3 silt removed.  A list of flooding blackspots was also compiled to facilitate the deployment of resources to carry out immediate relief measures during adverse weather situations.  DSD has also set up a 24-hour hotline to facilitate prompt response to flooding complaints by DSD's direct labour force and contractors.  When situation warrants, an Emergency Control Centre overseen by senior professionals will be activated to coordinate emergency clearance of blocked drains, handle complaints and disseminate information within the Government and to the public.  A television announcement was broadcast from time to time to solicit support from the public to keep the drainage system from blockage. 


Computer hydrological and hydraulic models for the drainage systems in Hong Kong have been developed to provide quantitative information on the risk of flooding, impacts of development and the performance of various flood loss mitigation options.  In the past year, DSD completed several research studies including the design of stormwater inlets, rainstorm profiles for stormwater drainage design, and gully design and arrangement for improving the performance of flood prevention facilities.   A project to derive the 2-hour Probable Maximum Precipitation (PMP) for Hong Kong to support flood risk assessment was being carried out.


In Democratic People’s Republic of Korea, main research studies carried out in 2003 are as follows:

One-dimensional variation assimilation using ATOVS radiation.

The effective use of some ECMWF forecasting data in the numerical weather prediction.

Flood forecast by the numerical resolution of the kinematics equation and flood warning system by neural network. (HYDROLOGY)
Establishment of forecasting system on landslide and debris flow (HYDROLOGY).

Japan reported that all Class A river systems (109 river systems) involving 193 streams had the forecasting system in operation as of the end of April, 2003.   A total of 253municipalities had a flood hazard map available for use as of the end of July, 2003.  The revised Flood Fighting Law, which provides the basis for the flood fighting and forecasting activities and was revised in June 2002, is expected to accelerate the preparation of the map by more municipal governments.  In relation to the action of “flood hazard mapping” and “establishment of sediment-related disaster forecasting and warning” in Regional Cooperation Programme Implementation Plan (RCPIP), Japan provided the technical and financial contribution to Workshop held in Beijing, China in September 2003.  The Designated Urban River Inundation Prevention Act was formed in June 2003. The purpose of the Act is to prevent inundation damage in urban river basin through not only river improvement but also constructing stormwater retention and infiltration facilities, and taking other necessary measures. We are preparing the details of the Act to come in force soon. 


The 3rd World Water Forum was successfully held in Kyoto, Osaka and Shiga in March 2003. We express many thanks to cooperation and participation of Member States of Typhoon Committee. At the Forum, the promotion of “Portfolio of Water Action (PWA)” was described in the Declaration of Ministerial Conference. Japan committed to promote the activities of International Flood Network (IFNet) on PWA, which is one of projects on PWA, to manage and mitigate flood disaster through sharing and exchanging the flood information, establishing flood alert system using the precipitation data observed by satellite and etc.
In Macao, China, as a dense populated and heavy traffic city, heavy rain is causing impact to social concern especially for parents. SMG has made preliminary study of heavy rain intensity based on minutely rain AWS data and set up a trial pre-warning procedures with automatic computerized checking system thus to enhance forecast of heavy rain.  As mentioned, a new AWS station with rain gauge was installed at the northeast of Macao thus to enhance the Macao AWS network within nearly 1-2km grid as well as the monitoring of heavy rain.  The Lands, Public Works and Transport Bureau is planning to reconstruct the drainage system of low area as well as the rebuild of new pump station thus to enhance the rain drainage especially under the situation of heavy rainstorm which generally causes short period of flood in the area. 
In Malaysia, the Department of Irrigation and Drainage (DID) in the year 2003 has installed about 290 telemetric stations in 38 river basins. 256 manual river gauges and 916 gauges in flood prone areas are maintained to provide additional information during the flood season.  As part of the local flood warning system, about 217 automatic flood warning sirens and 84 flood warning boards are being operated.  Early warning / alarm system has also been installed in 2 hill resort areas, i.e Gunung Ledang and Gunung Pulai, to predict and monitor the occurrence of flash floods, mudflow and landslides.  The website InfoBanjir (http://infobanjir.moa.my) is being operated to display through internet the online data (near real-time) of 233 rainfall stations and 190 river level stations in 38 river basins. The website contains current information as follows:

Rainfall and water level data

Flooded areas

Flooded roads

Landslide risk

Flood camera pictures 

Drought monitoring

River forecast

Satellite imaginary

Current river and rainfall alarms

Hotlinks to other useful websites

An automatic alerting system for DID flood managers using Short Message System (SMS) has been operated. Whenever defined rainfall thresholds or critical river levels of telemetric stations are exceeded, alarm signals are sent automatically to their mobile phones for flood operation.  Flood forecasting operations were carried out during the flood seasons by the respective DID state offices with technical assistance from the National Flood Forecasting Centre at DID Headquarter. The river basins provided with forecasting models are summarized as follows:

	River Basin
	Catchment Area (km2)
	Number of Forecasting Point
	Forecasting Model

	1.   Muda River
	4300
	2
	Stage Regression

	2.   Perak River
	14700
	3
	Stage Regression

	3.   Muar River
	6600
	2
	Linear Transfer Function

	4.   Batu Pahat River
	2600
	2
	Stage Correlation

	5.   Johor River
	3250
	2
	Regression Model

	6.   Pahang River
	29300
	3


	Linear Transfer Function and 

Stage Regression (back-up)

	7.   Kuantan River
	2025
	1
	Tank Model

	8.   Besut River
	1240
	1
	Stage Regression

	9.   Kelantan River
	13100
	2
	Tank Model and

Stage Regression (back-up)

	10.   Golok River
	2175
	1
	Stage Regression

	11. Sadong River
	3640
	1
	Linear Transfer Function

	12. Kinabatangan River
	17000
	1
	Linear Transfer Function


Malaysia experienced mild Northeast Monsoon from November 2002 to February 2003 with little flooding occurring. Most river basins mentioned above received relatively less intense rainfall with the forecasting points recorded lower flood levels.

While monsoon flood was relatively less severe since 1993, flash floods and landslides (including debris and mud flow) have been increasing and causing greater damage. Hillview Park, Kuala Lumpur was hit by landslide on 20 November 2002 caused by a continuous rainfall for a week which resulted in a death toll of 8 while Putrajaya experienced flash flood for the first time on 13 August 2003. The Kuala Lumpur city and around was hit by severe flash floods on 10/06/2003, 13/08/2003 and 2/11/2003. 

Besides providing flood forecasting and warning services, Malaysian Government also implemented other non-structural measures and structural measures to mitigate flood impacts. 16 river basin studies were completed with 12 on-going. 28 town drainage master plans were prepared. Currently 14 major structural flood mitigation projects are being implemented. The Manual on Urban Storm Water Management has been prepared with a view to control at source the urban runoff quantity and quality. The Manual has been mandatory for use beginning from 1 January 2001. Other flood mitigation strategies included land use planning and control, resettlement of populations in flood prone areas, school education and public awareness programes.

In the Philippines, a total of 101 flood bulletins were issued in the monitored river basins of Pampanga, Agno, Bicol and Cagayan;  while 5 flood advisories in the non-telemetered river basins.  In March 2003,  a long-term JICA expert in river management was dispatched by the Government of Japan to assist the PAGASA, particularly the Flood Forecasting Branch in flood forecasting and warning activities. The expert will stay in PAGASA for a period of two years.  This year, the community-based flood forecasting and warning system (CBFFWS) has been launched in two river basins, namely the Sinocalan river basin in Pangasinan and the part of the Jalaur river basin in Visayas, situated in the southern part of Panay island. The FFWS in Sinocalan is proposed to be funded by JICA, while the FFWS in Iloilo is a local government (Municipality of Dumangas) initiative with funding from the National Disaster Coordinating Council (NDCC).  The proposed rehabilitation project of the existing flood forecasting and warning system in the Pampanga and Agno River basins will start by November with the dispatch of a JICA study team to conduct a preparatory work.  The basic design study will follow after the preparatory work has been evaluated and found meritorious by the Government of Japan.

In Singapore, hydrological matters are handle by Public Utilities Board (PUB).  The Drainage Management and Flood Control Department (DMFCD) of PUB first embarked on the pilot project on the use of wireless technology via and-phones to retrieve the water levels in drains in 2001. Three sensor units were installed at various locations in this initial project.  With this application, the water levels in the drains could be retrieved from the sensor units almost instantaneously at any location in Singapore and at any time using hand-phones.  The water level data were sent back to the Central Monitoring Station for decision-making and record. Following the success, the Drainage Department has recently improved the system with use solar-powered sensors and extended the use of the wireless system to more locations.

Reducing the occurrences of flood in Singapore has always been a priority objective of DMFCD of the Public Utilities Board (PUB). Several factors have made this a challenge. First, Singapore lies in the monsoon tropics where rainfall is abundant (average annual rainfall amounts to 2340 mm) and often high intensity. Secondly, the rapid pace of development and urbanisation, makes close coordination between DMFCD and other agencies such as those responsible for urban development and meteorological service critically vital.  The sustained management effort in the past 30 years has reduced the extent of flood-prone areas in Singapore from an estimated 3200 ha in the 1970s to the current 163 ha.  Singapore will continue its effort to reduce flood-prone areas where it is viable and cost-effective to do so. The target is to further reduce flood-prone areas to 110 ha by the end of 2007.


In Thailand, TMD has launched the Telemetering System Project since late September 1999.  The project is established with the purpose of collecting real time data which have  related to flood monitoring, flood forecasting and warning.  The system is comprised of the hydro-meteorological forecast center, workstations, and remote stations  using fiber optic, satellite and radio signal as a media for communications.  The project is divided into 3 phases as the following :

The first phase of the project had completed on 12th March, 2002 when 50 automatic rainfall stations in Bangkok Metropolis and 18 automatic hydro-meteorological stations as master station in 8 river basins were already installed.

The second phase of the project is under construction for 43 automatic rainfall/hydro-meteorological stations in 3 main river basins in the South of Thailand and will complete in March, 2004.

The third phase of the project will be started at the middle of the year 2004 for installation 50 automatic rainfall/hydro-meteorological stations in 5 main river basins in the upper part of Thailand.


Feasibility study in setting up flood warning system is being carried out for 25 major river basins over the country.  The result of the studies will lead to the national flood warning system implementation in the future.  TMD flood forecasting and warning system have so far been done in three designated river basins, namely Nan, Pasak and Prachin Buri River which are monitored on the routine basis. At the middle of the year 2004, after the second phase of the project is completed, Tapi River Basin will be one more river basin which will be operated for flood forecasting and warning system using MIKE 11 model.  Royal Irrigation Department (RID) is one of the main organizations responsible for flood prevention and flood mitigation of the country.  The primary plan is to develop the retarding storage in the upper catchment, to accelerate the drainage from the urban area, to construct the barrages and dikes for flood protection, and to conduct the flood forecasting and warning.  The secondary plan are to study the flood mitigation measures for the frequently flooded area, to survey the topography with contour interval of less than 50 cm., to implement the telemetering system, and to set up the flood management system.  Many projects have been planned and conducted in corporation with other related organizations.  The important projects conducted in 2003 are mentioned below:  


The project was started in 2001 and completed this year.  The project study the relationship of the tidal effect and flooding from the Northern region passing Bangkok.  The result will be used for the water management of the flow from the Chao Phraya Dam and from the Pasak Dam in order to lessen the maximum water level in Bangkok area.  The project consists of 3 components:

Movable Flow Measurement System

While the boat moves along the cross section of the river, the instruments measure the river flow velocity at every defined depth level on the vertical lines and also measure the water depth of each vertical lines.  The instruments compose of the boat location device with Differential Global Positioning System (DPGS) and the currentmeter and water depth device (ADPC).  The discharge drained into the Gulf of Thailand can be certainly calculated. 

Hydrological Telemetering System

he water level and rainfall data are monitored in real time from 8 stations since Ayuthaya province until the river mouth in Samut Prakarn province.  The measured data are linked to the Flood Protection Center in Bangkok and in Samut Prakarn and also used for correction of the Flood Forecast and Water Management System. 

Flood Forecasting and Water Management System

The system forecast the water level at each station for 7 days advanced and correct the result at every 3 hours.  The input data are the drainage from the Chao Phraya Dam in Chainat province, from the Rama VI Dam and from the Phak Hai Regulator in Ayuthaya province, and from the variation of the water level at the river mouth of the Chao Phraya river.  The data from the Hydrological Telemetering system will be used for the correction of the forecast result.  The Decision Support System is used in flood water management when the water level is forecasted over the critical line.

RID is contemplating implementation of a flood management system on the Chi river basin (about 50,000 sq.km.).  The Canadian International Development Agency (CIDA) is financing a pilot project to implement the LBGI/SNC-Lavalin flood management system on Lam Pao sub-basin (about 8,200 sq.km.) of the Chi river, in order to demonstrate the feasibility of the system.  The project was started this year.

The LBGI/SNC-Lavalin flood management system consists of three components:

A Remote Monitoring System (RMS), which collects, processes and transmits data in real time (RID ‘s responsibility);

A Water Management System (WMS), which computes future inflows on the watershed, and optimizes the operation of the reservoirs and control structures;

The Georex Flood System (GFS), which presents the forecast of potential flooded areas, and helps the local authorities to react against flooding.

Four mathematical models/software will be used to evaluate in real time the extent of flooding along the Lam Pao river:

The SSARR model, which evaluates the natural runoff over the sub-basins;

A one-dimensional River Hydrodynamic Model that will evaluate the water level along the Lam Pao river and the adjacent reaches of the Chi river.

A water management optimization model that will determine the optimum operation of the Lam Pao reservoir  and of the control weirs on the Chi river close to the Lam Pao river confluence;

The Georex software that will identify the flooded areas based on the computed river levels.

The remote hydrometeorologic stations are preliminary proposed for 10 rainfall stations, 9 river level stations, 1 reservoir level, and 17 gate position indicators.

Telemetering System of Tha Taphao River Basin (Tha Sae – Rab Ro)    
was ompleted this year.  The real-time operation of mathematical model for flood forecasting and warning was set up.  The model for flood management  was also implemented .  The system consists of the master station and 12 remote stations with 3 stations also as the repeaters. The network is two ways communication.


SCADA software at the master station will collect the data from the remote stations and create the database.  The flood forecasting and flood management models are MIKE 11 FF model and MIKE FLOOD WATCH model of Danish Hydraulic Institute, Denmark.  The models work automatically from the real-time data for the Decision Supporting System.  The major modules of MIKE 11 FF are the rainfall – runoff NAM model, the Hydrodynamic channel routing module, and the Flood Forecasting module.  The MIKE FLOOD WATCH model  will manage the real-time data for MIKE 11 FF operation.  The forecasting result will be input to MIKE 11 GIS for producing the inundation map at various time.  The total result are sent back to MIKE FLOOD WATCH model for presentation and summary.
In United States of America, five additional COOP rain gauge locations were added in Chuuk State.  A new WSO facility was built in Yap State.  The U.S. NWS  SEQ CHAPTER \h \r 1Pacific Region manages a Cooperative Observer Program (COOP) Network of 244 stations in Hawaii, Guam, Commonwealth of the Northern Marianas, Micronesia, and American Samoa.  The Pacific Region network is part of a larger network of over 11,000 stations throughout the U.S., its territories, and affiliated states.  The COOP data base generated through the efforts of the volunteer observers serves not only as the cornerstone of the U.S.’s weather history but also as the primary data for research into global climatic change and variability.  In addition, it serves as data for scientific studies, legal cases, and many other different areas.  The network includes a variety of sensors provided by the U.S. National Weather Service including rainfall, maximum and minimum temperature, and evaporation.  Rainfall includes both daily and hourly information.


All data gathered from the U.S. Pacific Region COOP network are provided to the National Climatic Data Center (NCDC), Asheville, NC on a monthly basis.  NCDC maintains the long term database for the COOP sites and produces a number of climatic publications and on-line data derived from the network.  Pacific Region COOP data are published in two publications (1) Climatological Data for Hawaii and Pacific, and (2) Hourly Precipitation Data for Hawaii-Alaska and Pacific.  Areal Mean Basin Estimated Rainfall (AMBER) Flash Flood Guidance Modifications.  AMBER is a set of algorithms which ingress rainfall estimates from  WSR-88Ds in Hawaii, produce averaged rainfall amounts by basin, and based on certain criteria, indicate where flooding is likely to occur.  RSMC’s Senior Service Hydrologist (SSH) updated the flash flood guidance criteria for the office’s AMBER system.  The updated values are mainly based on data sets from APRFC, USGS stream data, and recent cases.  The update will help reduce indications of flooding from basin posing a lower risk of flash flooding to help forecasters focus on the most important streams.  This will result in a reduced false alarm ratio (FAR) and greater confidence in the AMBER system.


 The Senior Service Hydrologist (SSH), RSMC Honolulu disseminated a draft Micronesia and American Samoa hydrology training plan for review.  This training plan was primarily for staff members responsible for local hydrology programs in the NWS Pacific Region, though any interested personnel may follow the plan to gain a basic understanding of operational hydrologic issues, policies, and procedures.  This is an evolving plan and the SSH may replace or add new modules to the plan at a later date.  
RSMC Honolulu’s Senior Service Hydrologist implemented an improved, automated rainfall summary for use by RSMC operational staff.  The existing rainfall summary included only Hydronet gages and had to be manually sent every 6 hours by a forecaster.  The new summary incorporates all available rainfall data, adding ASOS, ARCs, USGS, and Fire Weather RAWS sites to the existing list of Hydronet sites.  In addition, the product will be sent automatically with an increased frequency of every 3 hours.

C. Disaster Prevention and Preparedness Component

In China, the Ministry of Civil Affairs of P.R China has held a meeting concerning the reconstruction work of the disaster areas in Beijing September 21st 2003, on which the schedule of related next step task has been discussed, and the demand of investigation on living conditions and unsolved problems of those areas has made on each level of the civil affairs agencies. Vice Minister of the Ministry Yang-Yanyin attended the meeting, and required that all possible measures should be employed to solve the basic living issues such as food, cloth, shelter and medical treatment, so that a normal life of all the people in the disaster regions in the coming winter can be ensured.  The International Day for Disaster Reduction is launched by the UN General Assembly in 1990, and this year’s World Disaster Reduction Day falls on October 8, with the theme of which is Living with risk -Turning the tide on disasters towards sustainable development. To make better propaganda for the campaign, some special programs , made by Beijing Huafeng Group of Meteorological Audio and Video Information  under the direction of the Weather Prediction and Disaster Reduction Department of CMA, has been sent by CCTV through a column named Meteorology Today. The background and theme of the International Day, and how the meteorological observation, prediction, forecast, warning and other information service can effect on the mitigation of disaster has been introduced in the program.

A maneuver organized by the Ministry of Civil Affairs on how to seek refuge from the attack of grievous flood on October 10, 2003, in LinLi, ChangDe of HuNan province, a place where this kind of disaster occurs very frequently. The goal of the maneuver is to test the efficiency of the disaster information management system. Weather stations from 3 different levels( HuNan province , ChangDe and LinLi)  have participated in the maneuver and have provided accurate information on climate and weather prediction in time. Expert form Weather Prediction and Disaster Reduction Department of CMA has viewed and emulated the maneuver. 


In Hong Kong, HKO continued to make annual liaison visits to relevant government departments and other organizations to review disaster preparedness and prevention procedures and to improve the preparation for the tropical cyclone and rainy season.  Briefings were also held for government departments and transport operators to promote effective use of the Weather Information Server and other weather information channels provided by HKO.  Senior meteorologists in HKO continued to deal with the media whenever tropical cyclone warning signals were issued.  In particular, the media was given briefings every hour during the close approach of Typhoon Imbudo and Typhoon Dujuan.  To provide an early alert to fishermen regarding the possible development of tropical cyclones in the next 3 days in the South China Sea, information on the locations of significant low pressure systems and their potential for development were added to the weather bulletins for the South China Coastal Waters. 


The total number of participating Members of the WMO pilot website "Severe Weather Information Centre" increased to 19.  A total of 3.3 million of page views were recorded over the past 12 months ending September 2003.  The web site would be extended to cover other severe weather types, starting with heavy rain in the coming year.  The WMO pilot website “World Weather Information Service” on world city forecasts supplied by Members continued to gain wide acceptance.  By September 2003, 122 WMO Members participated in the project.  Climatological information from 997 cities was also made available on the pilot website.  Up to the end of September 2003, 87 countries were actively providing forecasts of 824 cities for the website.  Since October 2001, the Server for International Exchange started to provide products of HKO's ORSM in GRIB and graphic formats for 10 Typhoon Committee Members and other related organizations.  The Server continued to gain popularity and has served around 222,000 page views over the past 12 months ending September 2003. 


Japan reported that monsoon rain fronts and typhoons caused major damage by the sediment disaster and flood particularly during summer and early autumn in 2003. The national government, with local governments, took measures with concerted efforts for each disaster.  The Government of Japan is considering to host the United Nations World Conference on Natural Disaster Reduction in January 2005 in Kobe, Hyogo, Japan. We would like to discuss the results of the review and propose recommending means of implementation of effective disaster reduction measures for the coming decade in close coordination and cooperation with the United Nations, government and relevant organizations.  Japan has provided emergency assistance to afflicted countries and areas, and has made every effort to develop the multilateral cooperation in the Asian area, cooperating with the United Nations. Asian Disaster Reduction Center (ADRC), together with UN-ISDR, Cabinet Office of Japan and the relevant organizations held “Asian Conference on Disaster Reduction 2003” in Kobe, Japan, in January 2003.  Further, ADRC and OCHA Kobe, with the support of the ASEAN Foundation, Cabinet Office of Japan and others, hosted a workshop and a conference on “Total Disaster Risk Management (TDRM)” this June and December respectively, in order to promote the holistic approach to disaster management in Japan.

As indicated in the 34th session of the Typhoon Committee, Asian Disaster Reduction Center (ADRC), with the Cabinet Office of Japan, has reproduced the video “Protect yourself from Storms and Floods,” and distributed 1 copy each to Typhoon Committee members on the occasion of the 35th session, so that it could be used as reference material for members to develop public awareness and education.  ADRC also drew attention of the Typhoon Committee members to “Living with Risk-A global review of disaster reduction initiatives” which was published on August 2002 by the UN-ISDR secretariat with the support of the Government of Japan, the Asian Disaster Reduction Center and WMO. This is the first UN comprehensive report on disaster reduction initiatives carried out worldwide and would be useful for DPP component of Typhoon Committee members. ADRC made 1 CD-ROM available for members. The UN-ISDR secretariat intends to revise this publication, and Typhoon committee members are invited to provide examples of best practices of disaster reduction activities for inclusion in the revised edition.
In Macao, China, the Civil Defense Operations Centre has been activated every time the number 8 signal was hoisted, there were no victims or major damages.  During the year several activities were carried on related to public awareness. A campaign was launched on Macau TV, Radio and some of the newspapers. A leaflet and the other contingency guide were renewed according to the needs.  They were sent to Macau’s citizens for the purpose of advising the preventing measures to be adopted.  The Typhoon Contingency Plan is updated and revised every year and an exercise which involved all institutions was held in the beginning of May with the purpose of testing the communications system and procedures and training the personnel of the several departments - government and non government - which are part of the civil defense general organization.  A general meeting of the structure of the Civil Defense Operation Centre used to be held before the exercise started.  The related institutions would be introduced the latest result of the revision of Typhoon Contingency Plan and the procedures of the exercise.  During the general meeting, we continue to invite some of the involved departments to discuss their own contingency plan.  The aim was to make them clearly understand their responsibility of the Civil Protection.  

Training and preventive activities of the evacuation of schools were conducted. The Education and Youth Department sent to the Security Coordination Office suggested some new procedure to the Evacuation Plan of the Schools, through the different schools in the Territory. The Security Coordinating Office, in coordination with the Fire Department had examined those plans and proceed in checking “in loco”. Afterwards, were sent to Education and Youth Department opinions and proposals about these evacuation plans forward by these schools.  About 15 schools were examined and sent them adequated suggestion and proposals for better evacuation during risky situations as well as suggesting them to perform simulated exercises for better practical knowledge in case of the evacuation procedure, and the exercise in case of heavy rain on “Red and Black Signals”.  Preventives measures of tropical storms were continued of training actions in Education Establishment and the followings institutions:
-Business Associations

-Residents Associations (Macau, Taipa and Coloane)

-Workers Associations

-Youth and Students Associations

-Fishermen Associations

-Private security companies on the residential, commercial and industrial buildings,

And some leaflet about preventives measures were distributed.
In the field of study concerning the DPP (Disaster Prevention and Preparedness) of the Regional Cooperation Programme Implementation Plan 2002-2006, is in the stage of conclusion.
In Malaysia, a sustainable community is the fundamental objective of the Malaysian Vision 2020.  To achieve Vision 2020, which is based upon the underlying premise of attaining balanced communities, a comprehensive and universal planning doctrine has been formulated.  This “Total Planning Doctrine” is a guiding principle for development planning processes.  The doctrine calls for the sustenance of three relationships – between man and his Creator, man and man, and man and his environment – in order to achieve balanced development, a prerequisite to achieving a sustainable community.  The doctrine postulates that man is the focal point for development.  As part of the planning processes, accurate and timely indicators for key policy variables, particularly performance indicators, which measure conditions and changes In human settlements are required.  As such, steps are taken to develop land-use performance tools which will provide better understanding of the relationship between performance of the individual sector and broadened social and economic development outcomes.

Identification of indicators for measuring sustainability of development plan is carried out at two levels.  The first involves the identification of land-use planning criteria for sustainable development.  In this respect, the goals of sustainable development are used, i.e. resource conservation, built environment in harmony with natural environment, environmental quality and social quality.  The second involves the identification of land-use planning criteria for sustainable community.  To this end, the principles of sustainable community have been chosen, i.e. respect and care for community of life and quality of human life, conserve Earth’s vitality and diversity, minimize depletion of non-renewable resources, keep development within Earth’s carrying capacity, and change personal attitudes and practices.  Proposals for disaster prevention with regard to landslide mitigation were made. A systematic slope maintenance programme should be undertaken with emphasis on early detection and prevention of slope instability problems.  Based on the regular inspection and monitoring of slopes, government agencies and private property owners and occupants should formulate and implement slope maintenance programmes to carry out preventive maintenance of slopes.  This is especially important for slopes which pose risk to the public, such as slopes which pose risk to the public, such as slopes along main roads and slopes adjacent to densely populated areas.

It is recommended that the Local Authorities and Public Works Department (PWD) undertake a systematic slope maintenance programme that include:

· establishment of a database of slopes characteristics.

· Identification and mapping of critical slopes.

· Regular inspection of all slopes.

· Establishment of a physical monitoring programme of all critical slopes.

· A system to disseminate information on slopes to relevant stakeholders including the local community.

· Training/courses/seminar/wokshop on slope maintnance for landslide reduction.

For the Social Welfare Department (http: www.kempadu.gov.my/jkm) , they provide aid and rehabilitation to victims of natural disaster based on the National Security Council’s Directive No.20.  There are three levels of functions and responsibilities as outlined below:-

Preparedness Stage

· To identify evacuation centers and forward bases
· To provide a list of names of officers in the Department of Social Welfare whom can be reached (address/telephone number)
· To identify rationing supply
· To provide forms
· To update the operation room (maps, log books etc.)
· To form a task force (Premier Welfare Brigade)
· To provide a list of duties of the task force in the event of disaster
· To provide a list of organizations/agencies involved
· To provide training for the task force
· To send dried rations to the forward bases
Response  Stage

· Visit affected places and carry out investigation
· Prepare investigation reports
· Registration of victims involved
· Report to State Director/Director General
· Organize evacuation centers
· Prepare and provide food ration, clothes, blankets and others
· Set in motion the task force and to prepare duty rosters
· To organize activities in the evacuation centers
· Get help from other bodies (voluntary organization/government agencies)
· To provide counseling services (post trauma)
Recovery/Restoration Stage

· To investigate and assess the damage caused by the disaster (including houses, properties, crops and livestock)

· To consider and approve aid in accordance to the schemes in the Department

· To propose rehabilitation program, either long term or short term

In the Philippines, PAGASA continued its information, education and communications on hydro-meteorological hazards to students, teachers and other visitors to the Weather and Flood Forecasting Center through lectures and exhibits. The Agency also coordinated disaster preparedness activities with the National Disaster Coordinating Council (NDCC), through its executive arm, the Office of the Civil Defense and provided resource persons to the seminars, training and symposia that they organized.  The Office of Civil Defense, operating arm of the country's National Disaster Coordinating Council, has embarked on a modest modernization of its Management Information Systems (MIS) with the objective of optimizing the use and application of information and communications technology (ICD) in the management of emergencies. Hence, the Emergency Management Information System (EMIS) was developed to generate critical information for decision-making in disaster management. Specifically it comprises the four phases of emergency management namely: mitigation, preparedness, response and recovery. It provides information on areas most prone to certain types of disasters, inventory of evacuation centers, emergency responders and their respective resources (5 M's: Manpower, Method, Materials, Machines, and Money). The EMIS end-users will be tasked to build and update data for analysis and decision-making. The vast information offered by this system would ensure that the right people are sent to the right place at the right time and that planning is optimized according to the exact need of the people. 

The four Modules of EMIS include:

· MITIGATION - provides information on the most vulnerable areas in the Philippines to certain types of disasters (man-made or natural).

· PREPAREDNESS - provides information on various resources and techniques reflective of the standards of competence of the NDCC-OCD and all organized groups devoted to disaster management (e.g. list of emergency responders, hospitals, schools, their contact numbers, location and available resources (5 M's))
· REPORT GENERATION - provides a situational account on the effects of the disaster event to the area affected and gives an update on the response taken by concerned agencies/organizations devoted to disaster management;
· CALAMITY FUND MONITORING - provides information concerning calamity funds and other special funds devoted to emergency preparedness, mitigation, recovery and rehabilitation. It also assists in the efficient evaluation of requests for fund assistance and analysis in fund distribution and utilization. 

NDCC-OCD Events were as follows:

National Capital Region: Table Top Exercise for Fire Incidents in Metro Manila /8-May-2003 

Region I Contingency Plan Formulation Workshop (Batch 3) 3-Jun-2003 

Protecting Digital Infrastructure Course /16-Jun-2003 

5th NDCP Disaster Management Training Course/ 30-Jun-2003

CAR NDCM Motorcade and Mass Casualty Simulation Exercise /2-Jul-2003 

Hotel SOGO turnover of Relief Supplies to NDCC / 4-Jul-2003 

NDCC turnover of rubber boats to Rizal PDCC / 4-Jul-2003 

NCR Civil Defense Volunteers Parade / 4-Jul-2003 

Disaster Management Orientation for the TMG of Region IV-A / 14-Jul-2003 

Symposium on Metro Manila Impact Reduction / 15-Jul-2003 

RDCC-ARMM Joint Relief Operations / 17-Jul-2003 

Symposia on Disaster Preparedness / 17-Jul-2003  

Paranaque City Community Fire Drill / 19-Jul-2003 

OCD-NCR Seminar Workshop on Disaster Preparedness / 28-Jul-2003 OCD Command Conference / 29-Jul-2003  

Gawad Kalasag Awarding Ceremony / 30-Jul-2003   

Hostage, Bombing, Fire Emergency Response Drill / 31-Jul-2003  

OCD-NCR Symposium on Disaster Awareness and Preparedness / 8-Aug-2003  

NDCC Joint Mitigation and Preparedness Committee Meeting / 13-Aug-2003   

Visit of Phil. Mines Safety and Environment Association / 14-Aug-2003   

Sea Workshop on Specific Aspects of Emergency Management /26-Aug-2003 

In Singapore, the Emergency Public Information Centre “EPIC” project is spearheaded by the Ministry of Home Affairs with the key objective to keep the nation informed and prepared for major emergencies that have nationwide impact. The project, still on a pilot basis involves 6 government agencies including Meteorological Services, which is under the National Environment Agency. More government agencies will be included in future.  "EPIC" is a central information dissemination system. The pilot system is designed to cater to the public's need for official information related to major emergencies of nationwide impact such as collapse of a building or widespread weather related disaster. It is recognised that during emergencies, there will be a sudden surge of demand for information related to the emergency incidence, which may be well beyond the handling capability of individual agencies. It thus makes sense to have a centralized system with large communication bandwidth to coordinate and integrate and disseminate information.  The first module of the project is to establish a EPIC website with this intent and provides a spectrum of information including meteorological information.

Further development of the project would include centralized call centre and involvement of more agencies.


In Thailand, The Department Operation Center (DOC) was established in TMD to integrate meteor-hydrological data/information, particularly the significant and severe weather situation, in conjunction and consideration with other related agencies, to support the comprehensive disaster warning measures of the nation.  To extend the ideas of Village Meteorological Volunteer to reach the local  communities more extensively, TMD people continually set up meteor-hydrological teams to give meteorological knowledge to people in the flood-prone provinces, school children and agencies concerned as well as the Local Unit Authorities in the areas to aware and enable them to observe basic features of natural disasters.  Presently, TMD has more than 300 local volunteers in five flood prone areas ( Songkhla, Phrae, Lampang, Petchabun and Uthai Thani ) taking part.

Three dropler radars are being planned to implement in the remote and  mountainous areas of  Khao Kheaw, Krabi, and Samui. These radar stations will be established in the year 2004 to serve local communities of those flood-risk areas with more effectiveness and  timeliness. All three radars will be integrated in to the existing 19 radars for severe weather determination before warning is issued with the integration of the Village Meteorological Volunteers and the Watch and Warn measures, as well as the establishment of DOC, TMD hopes that people in remote, flash flood-risk areas will receive flood warnings that are much more accurate in terms of the degree of severity and timeliness.  Most importantly, this integrative task will promote natural disaster awareness amongst villagers for the benefit of their own communities.


Thailand is geographically divided into 4 regions; the North, the Central or the Chao Phraya River Basin, the Northeast or the Korat Plateau and the South or Southern Peninsula. The northern regions is mountainous area which is prone to flash flood, earthquake, land slide, mudslide and sediment disaster. The northeastern region is arid area on Korat Plateau, frequently encounters flash flood during rainy season, severe drought and cold spell during the dry and cool seasons. The central region, the fertile area, but always become inundated during rainy season. The southern region is hilly to mountainous with several offshore islands. The severe disasters in this region are occasional flood, tropical storms, landslide, and forest fires.  The climate, Thailand is a warm and rather humid tropical country. The monsoon or rainy season starts from May to September and a relatively dry season for the remainder of the year. Temperatures are highest in March and April and lowest in December and January.


Generally, disaster is divided into 2 categories: natural disaster and man-made disaster. Whenever disaster occurred, it will cause the loss of people’s lives, properties and the national economy.  According to geographic and topographic situation, Thailand is not considered as large-scale or catastrophic disaster prone country. There are no catastrophic natural disasters as volcanic eruption, tsunami, and high magnitude earthquake ever occurred in Thailand. However, other natural disaster like floods, drought, storms, landslides and forest fires frequently occurs in the country which sometimes cause the great loss to the nation in terms of economy, fatalities and devastated properties. For examples, in 2002 A.D. the inundation in Haad Yai District, Songkhla Provinces in the South, and the year after, in 2001 A.D. the flash flood and landslide in Prea and Petchabooon, the 2 northern provinces, resulted in large number of fatalities, loss of properties and national economy.


Department of Disaster Prevention and Mitigation  (DDPM) has been established in 2002 A.D. and has become the principal government agency to be responsible for carry out disaster management in the country. As the principal organization as mentioned, DDPM is obliged to formulate Master Plan, set up measures promote and support disaster prevention mitigation and rehabilitation.  All disaster prevention and mitigation activities as mentioned are carried out throughout the formulation of safety policy, establishment of disaster preventing and warning system, rehabilitation of disaster devastated areas, and the follow up and evaluation, so as to secure the safety of lives and properties of the people.  Besides, DDPM is warning and the cap, that is to function as the secretariat of the National Civil Defense Committee. As the National Civil Defense Secretariat, DDPM is responsible for formulating the National Civil Defense Plan or Master Disaster Management Plan, which will serve as the master plan for all government agencies concerned and also provides the guidelines for the formulation of operational plan of each government agencies responsible for management of disaster.  So as to be assured that the people will be systematically, immediately and timely benefited, DDPM has launched various activities in the context of disaster prevention and preparedness. These activities can be delineated as follows:

The Information and Communication Technology (ICT) System for Disaster Management has been adopted and develop to enhance our disaster management capacity and efficiency in terms of disseminating and receiving disaster related information to and from the public, exchanging and sharing information with our regional pertain centers and our provincial offices, and with other government and private agencies concerned.  In this context, Department of Disaster Prevention and Mitigation has highlighted the development and adoption of ICT system which includes network system, database system and telecommunication system and can be delineated as follows;

Network system

Intranet and Internet systems have been installed to link our regional and provincial offices with the headquarters, and to link with other government and private agencies concerned throughout Ministry f Interior Net.

Establishment of Website (www.disaster.go.th) to disseminate and report disaster related information, to early warn the public of prospected disaster occurrences.

Establishment and utilization of call taker system (1784 emergency line) to facilitate the process of prevention, response and mitigation activities.

Database System

      Owing to this system, we have categorized the database into 9 categories; flood database, storm database, cold spell database, drought database, forest fire database, land fire database, road accident database, work-place database, and chemical and hazardous material database. Categorization as such, aims at developing and adjusting databases of other government agencies concerned to be in accordance with database sever of other government agencies concerned to be in accordance with database server of out Department. As the consequence, our Web-Base Allocation System will enable us to our Department database with other government agencies concerned. This accessibility to disaster relate information will be fruitful to our Department in terms of formulating our implementation plan, the report of project implementation results and project evaluation.

This current fiscal year, our Department had adopted Geographic Information System (GIS) to develop our disaster related information technology system. This adoption will enable us to avail more accurate information of risk areas throughout the country. As the consequence, disaster prevention, mitigation and rehabilitation activities can be launched more effectively and timely. Since the last fiscal year, three disaster related information database have been formulated.

Chemical risk area database.

Network of agencies concerned and experts database.

Flood and mud slide database.

Besides, the GIS applied programs of flood prone areas has been set up which enhance our capability in:

 Comparative analyzing inundation situation each Tambon, District and Province in term of its frequency.

 Searching inundation information such as the water level in specific areas etc.

 Identifying the flood prone areas.

 Identifying inundation coverage areas and evaluating inundation situations.

 Illustrating precipitation situation and the development of inundation in specific areas.

 Assessing the flood related damages.

 Analyzing the flood prevention activities in the flood prone areas.

Department of Disaster Prevention and Mitigation has introduced telecommunication system to support the implementation of disaster prevention, mitigation and rehabilitation activities. In this regard, more telephone lines will be installed in our provincial offices and regional centers.  Twelve million Baht of annual budget has been allotted to procure telecommunication radio equipment and to establish radio network center in our Department. This center will act as coordinating mechanism between public and private or amateur radio networks.

Strengthening disaster preparedness and prevention capacity of people at local level and encouraging local level participation as well as generating the public awareness. Community Based Disaster Management (CBDM) training course was organized for DDM staff between 30 April – 4 June 2003, at DDPM Training Institute. About 40 of DDPM staff from our 12 regional operation centers and from headquarters were screened to be sure that those who passed could be trained to be the trainers. After being trained these trainers were well equipped with knowledge better understanding and skill in natural disaster management with the emphasis on risk management and casualty mitigation. These trainers were expected to perform echo training so as to transfer their knowledge to their colleagues and the public.  

Workshop on Establishment of Community Base Disaster Prevention and Mitigation Network. : This workshop attempts to:

(1) Equip the participants with knowledge and understanding of steps and methods of operation of disaster management. And upon their return to their communities, these returnees can become the trainers to carry out the echo training in their own communities.

(2) Create the awareness among the public to uplift the safety standard of the community.

(3) Generate the shepherd and community network to carry out the basic disaster management.

(4) Enhance the capacity and strengthen the community cooperation with government agency and other private organization networks.

The pilot project of this workshop was carried out in 2 provinces. The first batch was carried out during 17 – 18 August 2003, Lampang, the northern province. The second batch was organized during 19 – 20  August 2003 in Nakhon Sawan. The participants were recruited from the core leaders of the village or community such as headman, Civil Defense Volunteer, Public Health Volunteer etc.  This pilot project will be follow-up very closely with expectation to extend the project to cover at least 225  villages or 5 villages in every 75 provinces of the country.

Installation of rain gage and have-sin warning siren project will provide the necessary equipment prove areas.   This project will provide the necessary equipment for observing and notification of local flood conditions, forecasts and warning. So as to be well prepared in flood and mudslide disaster preventing and warning, DDPM has mobilized 2003. A.D. fiscal year budget to erect 2,000 raingages in blood risk areas throughout the country. Besides, more budget of 2004 A.D. fiscal year will be mobilized and allocated to procure more rain gages and hand-spin siren for warning for erecting in the flood and mudslide vulnerable areas.  This rain gage is considerably low and very simple to use. The villagers can be trained to measure, record and read the daily amount of rainfall. Whenever the amount of rainfall exceeds the set normal level, the villager who is in charge of observing will single out the warning by using the manual siren device or notify the village headman to disseminate the warning through the village news broadcasting tower.

In United States of America, the following activities related to Disaster Preparedness and Prevention were undertaken:

Aviation User’s Workshops (November 2003) 


Aviation Workshops were held in Guam for aviation users in the Mariana Islands [Guam, Commonwealth of the Northern Mariana Islands (CNMI)] in November 2003 and for aviation users in the western North Pacific (Hawaii and all of Micronesia including Guam, CNMI, FSM, Republic of Palau, and the Republic of the Marshall Islands).  These Workshops were used to familiarize users with NWS products, including tropical cyclone products, to inform them of programmed changes in aviation support, and to address aviation support deficiencies identified by users.  Several commercial airlines, both US and international, were represented.

 
Safe Boating Week  (May 2003)


 WFO Guam set up a large, manned weather display at a popular shopping mall during Safe Boating Week. This was coincident with displays from the Guam Emergency Management Agency, the U.S. Coast Guard, and a multitude of other safety-oriented agencies. Weather personnel interacted with hundreds of people, providing invaluable information to the marine community.


Typhoon Preparedness Exercise 


WFO Guam, in conjunction with the Guam Emergency Management Office (EMO), military interests on the island, and the Joint Typhoon Warning Center (JTWC) in Hawaii, cancelled a canned exercise and conducted its typhoon preparedness exercise in conjunction with the actual occurrence of Typhoon CHAN-HOM from 21-23 May 2003.  Simultaneously, the Guam WFO Warning Coordination Meteorologist conducted a similar exercise and evaluation with the EMO of the Commonwealth of the Northern Mariana Islands (CNMI) in Saipan.  The scenario was one of a tropical cyclone developing well southeast of Guam and Saipan, then eventually intensifying into a typhoon with a maximum intensity of 80 knots as it passed northeast of the Island.  The exercise consisted of local agencies executing their operations in dealing with an approaching typhoon expected to cause light to moderate damage and disruption of services on Guam, Rota, Tinian, and Saipan.  JTWC issued the bulletins, and WFO Guam produced the suites of tropical cyclone products based on those warnings.  WFO Guam also provided the coordination with the EMOs, which set the Conditions of Readiness for the Islands.  


Annual Tropical Cyclone Preparedness Workshop for Guam (June 2003)


The 7th Annual Tropical Cyclone Workshop was held on 4 June 2003.  Members of the Guam EMO, other Government of Guam agencies, military interests on the island, and the media were invited to the event, which highlighted tropical climatology, tropical cyclone programs of the National Weather Service, and the basics of El Niño influences, including an update on the on-going El Niño event.  The workshop was held to coincide with the Guam Disaster Preparedness Month.


Micronesian Tropical Cyclone Preparedness Workshops T


The Guam Warning Coordination Meteorologist (WCM) conducted 2-day Tropical Cyclone and Disaster Preparedness Workshops for EMO officials, Weather Service Office (WSO) personnel, government agencies, and other interested parties in: the Republic of Palau; the Republic of the Marshall Islands; and the Federated States of Micronesia (FSM) states of Yap, Chuuk, Pohnpei, and Kosrae; plus Saipan and Tinian in the CNMI.  The Workshops included a review of JTWC warnings, WFO Guam tropical cyclone products and procedures, hazards associated with tropical cyclones, response procedures, ENSO status and impacts, causes of regional weather events, the Saffir-Simpson Tropical Cyclone Scale (related maximum wind speed to potential damage), typhoon risk and vulnerability, plotting and speed-time-distance exercises, and hydrological aspects of meteorology.  The presentations were specifically tailored for each island state/nation.  The WCM also provided additional 1-day training sessions at the WSOs and provided several presentations at island schools.  The WCM and the WSOs will jointly develop typhoon vulnerability studies for the respective states/nations.    

Disaster Statistics

	I. GENERAL
	Sequence no.
	1
	2
	3

	 1. Type of disaster
	
	0226(PONGSONA) 31W
	0226(PONGSONA)

31W
	0226(PONGSONA)

31W

	 2. Date of occurrence
	
	6-Dec-2002
	8-Dec-2002
	8-Dec-2002

	 3. Name of areas affected
	
	Hall Islands, Chuuk, FSM
	Guam
	Rota, CNMI

	II. HUMAN DAMAGE
	
	
	
	

	 4. Dead or missing
	persons
	0
	1
	0

	 5. Injured
	persons
	25
	193
	25

	 6. Homeless
	persons/families
	500
	8,000
	1,000

	 7. Affected
	persons/families
	1,200
	150,000
	3,000

	 8. Total
	persons/families
	
	150,000
	3,000

	III. MATERIAL DAMAGE
	
	
	
	

	 A. Housing/buildings
	
	
	
	

	  9. Destroyed
	units
	100
	1,751
	114

	 10. Damaged
	units
	100
	6,640
	460

	 11. Affected
	units
	200
	20,000
	600

	 12. Total
	units
	200
	35,000
	700

	 B. Farm land
	
	
	
	

	 13. Farm land
	hectares
	1
	30
	10

	 C. Agricultural Products
	
	
	
	

	 14. Crops
	tons
	1
	10
	10

	 15. Livestock
	heads
	50
	50
	50

	 16. Fruit plants
	number/hectares
	100/1
	10,000/10
	1,000/2

	 17. Others
	
	none
	none
	none

	 D. Public Works Facilities
	
	
	
	

	 D. Public Works Facilities
	
	
	
	

	 18. Road
	km/sites
	NA
	6/20
	1/5

	 19. Bridge
	sites
	NDA
	3
	1

	 20. River embankment
	sites
	NA
	10
	2

	 21. Irrigation
	hectares/sites
	NA
	NDA
	NA

	 22. Reservoir and dam
	number
	NA
	1/0
	NA

	 23. Harbor and port
	number/sites
	NDA
	NDA
	NDA

	 24. Other (Seawall)
	meters
	none
	20
	2

	 E. Public Utilities
	
	
	
	

	 25. Railway
	km/sites
	NA
	none
	none

	 26. Electrical supply
	families/sites
	NDA
	25,000/1,000
	750/100

	 27. Water supply
	families/sites
	NDA
	25,000/200
	750/20

	 28. Telecommunications
	circuits/sites
	NDA
	25,000/250
	750/50

	 29 Other
	
	none
	NDA
	NDA

	 F. Others
	
	
	NDA
	none

	 30. Ships lost or damaged
	number
	none
	NDA
	NDA

	 31. Landslides
	sites
	NDA
	20
	2

	IV. MATERIAL DAMAGE/COST
	
	
	NDA
	NDA

	 32. Houses/Private Property
	
	NDA
	6,640/$300 million
	460/$20 million

	 33. Agricultural Production
	
	NDA
	$6 million
	$6 million

	 34. Industry
	
	NDA
	$200 million
	$5 million

	 35. Public works
	
	NDA
	$200 million
	$10 million

	 36. Public utilities
	
	NDA
	$100 million
	$5 million

	 37. Total estimated cost
	
	NDA
	$806 million
	US$46 million


Note: 
 *   NDA = no data available
**  NA = not applicable

	I. GENERAL
	Sequence no.
	4
	5
	6

	 1. Type of disaster
	
	0301(YANYAN)

01W
	0302(KUJIRA)

02W
	0303(CHAN-HOM)

04W

	 2. Date of occurrence
	
	18-Jan-2003
	14-Apr-2003
	20-May-2003

	 3. Name of areas affected
	
	Tinian/Saipan, CNMI
	Guam
	Mortlocks, Chuuk State, FSM

	II. HUMAN DAMAGE
	
	
	
	

	 4. Dead or missing
	persons
	0
	0
	1

	 5. Injured
	persons
	0
	0
	0

	 6. Homeless
	persons/families
	0
	50
	NDA

	 7. Affected
	persons/families
	68,000
	150,000
	NDA

	 8. Total
	persons/families
	68,000
	150,000
	1

	III. MATERIAL DAMAGE
	
	
	
	

	 A. Housing/buildings
	
	
	
	

	  9. Destroyed
	units
	0
	0
	0

	 10. Damaged
	units
	0
	10
	30

	 11. Affected
	units
	15,000
	35,000
	2,500

	 12. Total
	units
	15,000
	35,000
	2,500

	 B. Farm land
	
	
	
	

	 13. Farm land
	hectares
	
	NDA
	1

	 C. Agricultural Products
	
	
	
	

	 14. Crops
	tons
	
	2
	1

	 15. Livestock
	heads
	
	NDA
	

	 16. Fruit plants
	number/hectares
	
	500/2
	500/1

	 17. Others
	
	NDA
	NDA
	NDA

	 D. Public Works Facilities
	
	none
	NDA
	50/1

	 D. Public Works Facilities
	
	
	
	

	 18. Road
	km/sites
	1/5
	1/5
	NDA

	 19. Bridge
	sites
	0
	0
	NDA

	 20. River embankment
	sites
	0
	0
	NA

	 21. Irrigation
	hectares/sites
	NDA
	NDA
	NA

	 22. Reservoir and dam
	number
	0/0
	0/0
	NA

	 23. Harbor and port
	number/sites
	0/0
	0/0
	NDA

	 24. Other (Seawall)
	sites
	1 (seawall)
	1 (seawall)
	none

	 E. Public Utilities
	
	
	
	

	 25. Railway
	km/sites
	NA
	NA
	NA

	 26. Electrical supply
	families/sites
	50/10
	50/10
	NA

	 27. Water supply
	families/sites
	0
	0
	NA

	 28. Telecommunications
	circuits/sites
	50/5
	50/5
	NA

	 29 Other
	
	NDA
	NDA
	NDA

	 F. Others
	
	
	
	

	 30. Ships lost or damaged
	number
	NDA
	NDA
	1

	 31. Landslides
	sites
	0
	0
	0

	IV.MATERIAL DAMAGE/COST
	
	
	
	

	 32. Houses/Private Property
	
	NDA
	NDA
	NDA

	 33. Agricultural Production
	
	NDA
	NDA
	NDA

	 34. Industry
	
	NDA
	NDA
	NDA

	 35. Public works
	
	NDA
	NDA
	NDA

	 36. Public utilities
	
	NDA
	NDA
	NDA

	 37. Total estimated cost
	
	NDA
	NDA
	NDA

	
	
	
	
	



Note: 
 * NDA = no data available       **  NA = not applicable

	I. GENERAL
	Sequence no.
	7
	
	

	 1. Type of disaster
	
	0307(IMBUDO)

09W
	
	

	 2. Date of occurrence
	
	18-Jul-2003
	
	

	 3. Name of areas affected
	
	Yap, FSM
	
	

	II. HUMAN DAMAGE
	
	
	
	

	 4. Dead or missing
	persons
	0
	
	

	 5. Injured
	persons
	0
	
	

	 6. Homeless
	persons/families
	0
	
	

	 7. Affected
	persons/families
	16,000
	
	

	 8. Total
	persons/families
	16,000
	
	

	III. MATERIAL DAMAGE
	
	
	
	

	 A. Housing/buildings
	
	
	
	

	  9. Destroyed
	units
	0
	
	

	 10. Damaged
	units
	20
	
	

	 11. Affected
	units
	100
	
	

	 12. Total
	units
	2,000
	
	

	 B. Farm land
	
	
	
	

	 13. Farm land
	hectares
	0.5
	
	

	 C. Agricultural Products
	
	
	
	

	 14. Crops
	tons
	1
	
	

	 15. Livestock
	heads
	0
	
	

	 16. Fruit plants
	number/hectares
	250
	
	

	 17. Others
	
	
	
	

	 D. Public Works Facilities
	
	
	
	

	 D. Public Works Facilities
	
	
	
	

	 18. Road
	km/sites
	
	
	

	 19. Bridge
	sites
	0
	
	

	 20. River embankment
	sites
	0
	
	

	 21. Irrigation
	hectares/sites
	NA
	
	

	 22. Reservoir and dam
	number
	NA
	
	

	 23. Harbor and port
	number/sites
	0
	
	

	 24. Other (Seawall)
	
	
	
	

	 E. Public Utilities
	
	
	
	

	 25. Railway
	km/sites
	NA
	
	

	 26. Electrical supply
	families/sites
	50/10
	
	

	 27. Water supply
	families/sites
	0
	
	

	 28. Telecommunications
	circuits/sites
	50/5
	
	

	 29 Other
	
	
	
	

	 F. Others
	
	
	
	

	 30. Ships lost or damaged
	number
	NDA
	
	

	 31. Landslides
	sites
	NDA
	
	

	IV. MATERIAL DAMAGE/COST
	
	
	
	

	 32. Houses/Private Property
	
	NDA
	
	

	 33. Agricultural Production
	
	NDA
	
	

	 34. Industry
	
	NDA
	
	

	 35. Public works
	
	NDA
	
	

	 36. Public utilities
	
	NDA
	
	

	 37. Total estimated cost
	
	NDA
	
	



Note: 
* NDA = no data available

**  NA = not applicable


RSMC Honolulu and State of Hawaii Civil Defense held their annual Makani Pahili (Hawaiian for “strong wind”) statewide hurricane exercise on May 9-16, 2003.  The exercise included real time Central Pacific Hurricane Center product issuances and participation in twice daily coordination conference calls.  All county civil defense agencies, state departments, and US Department of Defense service branches participated in the exercise.  In a Letter of Appreciation to the CPHC/WFO Honolulu staff, State Civil Defense expressed their appreciation for all of the hard work that went into the planning and preparation for the exercise and the realism inserted by the office during the exercise.  During the After Actions meeting, State Civil Defense said the exercise was extremely valuable and identified several potential problems which would be corrected.

The Director of RSMC Honolulu was elected as Chairman, of the Hawaii State Hurricane Advisory Committee (HSHAC) at the Board’s June 2003 meeting.  The HSHAC was formed to give guidance and ideas to State Civil Defense on Hurricane preparedness, mitigation, and response activities.   The Director of the RSMC Honolulu and the Senior Service Hydrologist provided briefings on hurricane preparedness and awareness to Oahu, Maui, Kauai and Hawaii County agencies in May-June 2003.  These were hosted by the county Civil Defense Administrators and attended by representatives of the various county, state, and federal agencies in the county.  On May 22, 2003, the Director of RSMC Honolulu briefed the new Hawaii State cabinet secretaries and their deputies on hurricane awareness and preparedness as part of a state civil defense hazards awareness workshop.  The new Governor was unable to attend this workshop but a separate one was provided to her at a later date.

The US National Weather Service (NWS) SKYWARN program consists of volunteer observers trained by the NWS to report occurrences of severe weather.   RSMC Honolulu played a key role during SKYWARN Recognition Day.  RSMC Honolulu and SKYWARN volunteers held the event in conjunction with Pearl Harbor Day, December 7, 2002.  WFO Honolulu’s SKYWARN Amateur Radio Operators primarily worked the 2, 10, 15, 20, and 40 meter bands, and also used irlp communication.  Radio contacts included 20 contacts via the HF bands in all NWS mainland regions, 19 contacts via 10 and 15 meter bands, 45 irlp contacts, and over 60 VHF contacts within the State of Hawaii.   The SRD event was very successful and helped to bring several new Amateur Radio Operators into RSMC Honolulu’s SKYWARN program.

D. 
Training Component
In China, as in previous years, CMA held the 32nd China Study tour from 31 March 19 to 9 April. Eleven participants from 10 countries visited Beijing, Shanghai and Nanjing. During this period, the participants attended the International Symposium on Climate Change and establishment ceremony of Beijing component of WMO RMTC Nanjing.  From 8 April to 7 July, 16 participants from 11 Asian countries attended a training course on the Use and Maintenance of Meteorological Instrument hold by Nanjing Institute of Meteorology in Nanjing.  As one of Typhoon Committee research fellowship projects, two members from the Central Forecast Research Institute in DPRK visited Shanghai Typhoon Institute from Oct. to Nov. in 2002. The study on how to improve a TC bogus scheme and a consensus method for TC track forecasting were carried out effectively in the two months.

Shanghai Typhoon Institute hosted a Typhoon Committee Roving Seminar from 27 to 29 Oct. 2003, which focused on use and interpretation of satellite and radar data in tropical cyclone forecasting. Dr. Mark A. Lander from the University of Guam and Dr. P.W. Li from the Hong Kong Observatory were invited to speak at the seminar, and about 40 researchers and forecasters attended it.  The training of master’s degree in computer and software engineering has launched this year in Hohai University, and 47 students are form the Hydrology departments.  In 2003, some china and foreign experts in the filed of flood control, hydrology and water resource, and computer science were invited to gave some thought-provoking lectures.  China sent a number of hydrological experts to USA, Europe and Japan for training and experience exchange as usual.

Co-sponsored by ESCAP, TCS and Japan, China successfully held the Workshop on Implementation of the Hydrological Component of the New Regional Cooperation Program Implementation Plan RCPIP of the Typhoon Committee in Beijing in September 2003. The officers from ESCAP, TCS, Department of International Cooperation, Science and Technology of MWR, BOH of MWR, China, MLIT of Japan, USA extended important message in the opening ceremony. About 100 experts and participants from 11 countries of Asia and the Pacific Region gathering together, discussed hotly and exchange their ideas about the hydrological cooperation projects of Typhoon Committee, such as Flood Hazard Mapping Project, Sediment Disaster Forecasting and Warning System and Extension of Flood Forecasting System.  With the immense support Chinese government provided, the workshop achieved extensive success and furthermore, it will promote the work of disaster prevention and mitigation greatly, strengthen the close cooperation in the field of hydrology among countries of Asia and the Pacific Region.

Satisfactory achievements have been made on flood hazard map project in China, since the workshop on Integration of Risk Analysis and Management of Water-related Disasters into Development Process in the Typhoon Committee Area held in Manila, Philippines, in 2002. Chinese side strived to fulfill tasks scheduled in the implementation plan on this pilot project in the pilot area, Mengwa detention are in Huai River Basin, and made excellent progresses in aspect of drawing flood risk map, flood Propagation sketch map, evacuation road sketch map, collecting the information of dweller location and developing a simplified flood routing model special for Mengwa detention area. China also made efforts to explore the future plan in collecting information of relocation area for evacuated dwellers, determining relocation scheme according to the state flood control plan and drawing the flood hazard map.

China has conducted careful and in-depth preparation work for the project on sediment disaster forecasting and warning system and goes smoothly. A simplified regional warning system to monitor landslides and mudslides has been built up in Dazhou region of Sichuan Province, the upper reaches of the Yangtze River, a region that is seriously plagued with geographical disasters. The system, made up of 3 central monitoring spots, 7 rain stations has achieved progress in investigation of historical sediment disaster sites; determination of rainfall observation stations around selected sites; collection of historical rainfall data and setting of the sediment critical line using the methods provided by Japanese colleagues. The detailed working plan for next step has also been worked out as listed below: to prepare theme Maps; to link with the real time database; to establish operational forecast using the method provided by Japan and to issue warning message if necessary. 

Two projects led by China, i.e. “extension of Flood Forecasting Systems to selected river basin” and “evaluation and improvement of hydrological instruments and telecommunication equipment”, have provoked much interest of other members after the brief introduction in the Workshop held in Beijing. According to demands of other countries, we revised the questionnaries for them and will distribute in this annual meeting and hope an active response to push these two projects.


In Hong Kong, HKO continued to organize training, workshops and seminars on various fields of meteorology.  Meteorologists and meteorological technicians of HKO spent a total of 756 man-days in various training in HKO.  Meteorological personnel from Oman, Bahrain, Egypt, Malaysia, Morocco, Philippines, Sri Lanka, Syria, Uzbekistan, Vietnam, and Yemen undertook a total of 245 man-days of training in HKO.  Moreover, for the first time, HKO ran meteorological training courses for the public and other government personnel in 2003.


In Democratic People’s Republic of Korea, training activities were stressed to rise up the scientific and technical qualification of experts.  The following were the training activities.

“Numerical weather forecasting “ course for 25 graduates in the 

Central   Meteorological Institute for 30 days (Jan. 10-Feb. 10).

“General hydrology” course in the Hydrological Institute for 20 days.

(Mar. 1-30)

Three hydrology experts participated at the international training course on flood forecasting and sedimentation mechanics for 10 days (Sep. 20-29) in China.

30 hydrology and hydraulics experts participated at the international training course on flood forecasting and sedimentation mechanics for 7 days (Oct. 18-25) in Pyongyang, DPR of Korea.


Japan reported that the “Third International Seminar on MTSAT/LRIT Data Utilization” was held from 12-14 February 2003 in Tokyo with participation of 8 experts from 8 countries; Sri Lanka, Malaysia, Mongolia, Nepal, Indonesia, Myanmar, Bangladesh, and Marshal. The seminar focused on the application of SATAID, a computer aided learning software developed by JMA, for the maximum utilization of data from MTSAT-1R, the successor of GMS-5, through LRIT (Low Rate Information Transmission).


Two forecasters from Thailand and China stayed at the RSMC Tokyo - Typhoon Center from 23 July to 1 August for on-the-job training for typhoon operations. The training was carried out with the support of WMO in response to the proposal presented at the 33rd session of the Typhoon Committee. During the two weeks the two forecasters were instructed on analysis and forecast of tropical cyclone using real-time data on two typhoons, TY LINGLING (0123) and TY HIGOS (0221), in reference to the operational procedures of the Center.  JMA renewed the Group Training Course in Meteorology in 2003. The primary purpose of the renewal was to place special emphasis upon the subjects which are increasingly essential to developing countries for their operational forecasting. The new Training Course focuses on “Utilization of satellite data including nephanalysis”, “Application of numerical predictions”, and “Application of climate information”. In September, the Training Course for 2003 started with 10 participants from 10 countries, including Cambodia, Laos and the Philippines.

In Macao, China, SMG personnel attended the following local and overseas training/Seminar/workshop.

Local

· Training Course for operational forecaster


· Observer Training Course


· 17th GD-HK-MC Seminar on Meteorological Science and Technology


· 7th GD-HK-MC Meteorological Operation Meeting

· LINUX installation and data processing technique


· Oracle 9i Administration 1

Overseas 

Workshop on the decode of GRIB and BUFR products for Aviation



4th Seminar on Urban Air Quality in Pearl River Delta Region



5th International Workshop on Tropical Cyclones



3rd Technical Conference on Management of Meteorological and Hydrological Services in RA II



5th Management Committee Meeting and Working Group meeting of COST Action 720 –Integrated ground-based remote-sensing stations for atmospheric profiling



Meeting on the Cooperation of Meteorological Research between GD-HK-MO


The Meeting on cooperation in the field of weather radar between CMA, Portugal Institute of Meteorology and Macao Meteorological and Geophysical Bureau 


2nd Technical Conference on the Participation of Woman in Meteorology and Hydrology

Visit to Guangzhou Institute of Geochemistry, Chinese Academy of Sciences


International Symposium on Climate Change (ISCC)




Exposition of “Computer 2003”




Visit to Guangzhou Institute of Geochemistry, Chinese Academy of Sciences


Second Workshop on South China Sea Storm Surge, Wave and Ocean Circulation Forecasting




Visit to Hong Kong Observatory




10th Management Committee Meeting and Working Group meetings of COST Action 715 – Meteorological Applied to Urban Air Pollution Problems



6th Management Committee Meeting and Working Group meetings of COST Action 720 –Integrated ground-based remote-sensing stations for atmospheric profiling



Training Course in Seismology 




Visit to National Time Service Center, Chinese Academy of Sciences




In Malaysia, during the year 2003, several meteorologists from MMS had participated actively in the following training events :

3rd International Seminar on MTSAT/LRIT Data Utilization, Tokyo, Japan, 12-14 February 2003

Attachment Program on Surface Meteorological Instrumentation and Calibration, Seoul, Korea, 6 – 14 October 2003

Typhoon Committee Roving Seminar, Hong Kong SAR, China, 22 – 24 October 2003

WMO Workshop on Aeronautical Meteorology with Emphasis on Radar and Satellite Products Interpretation and NWP Application to Aviation, Toronto, Canada, 27 – 31 October 2003

2003 International Symposium on the Climate System of the Asian Monsoon and its interaction with society, Khon Kaen, Thailand, 10 – 13 November 2003.

The following Course / Workshop / Seminar related to flood hydrology were organized:

A course on “Frequency Analysis of Flood and Drought” at Kuala Lumpur from 25 to 27 February 2003.

A course on “Flood Forecasting Models” at Kuala Lumpur from 25 to 27 March 2003.

A course on “Watershed Modelling Using Rainfall-Runoff Model” at Kuala Lumpur from 27 to 29 April 2003.

A course on “Frequency Analysis of Flood and Drought” at Kuching, Sarawak from 15 to 17 July 2003.

In the Philippines, PAGASA personnel attended the following overseas training courses/seminars/workshop: 

OJT in Typhoon Operation
Workshop on Integration of Risk Analysis & Management of Water related Disasters into Dev’t. Process in the Typhoon Committee Area

Post Graduate Course on Satellite Meteorology and Global Climate

Meteorology II

International Research Institute

(IRI) Intensive Course on Dynamical Downscaling of Seasonal to Inter-annual Climate Predictions

IP Network Server Design

Administration Practice

Regional Workshop on Best Practices in Disaster Mitigation

Filipino Invitation Program

International Workshop on Reducing Vulnerability of Agriculture & forestry to Climate Variability & climate Change

Technology & Policy for Meteorological Services Course

Workshop on Web Enabling Technologies for Scientists

Training Course on Automated Weather Observing Systems

Office Technologies & Internet Applications

WMO Training Seminar on Mgt. of Meteorological Training Institutions

3rd Int’l School on Atmospheric Radar (ISAR-3)

5th Int’l Workshop on Tropical Cyclones (IWTC-V)

Lead Author’s Meeting to elaborate the United Nations Development Programme-Global Environment Facility (UNDP-GEF) Adaptation Policy

Global Climate Observing System/United Nations Development Program/Global Environment Facility (GCOS/UNDP/GEF) Regional Workshop For East & Southeast Asia

WMO Technical Conference on Meteorological & Environmental Instruments & Methods of Observations

13th Session Of The Commission For Agricultural Meteorology Of The WMO

ASCMG Project On Rainfall Estimation For Monitoring Of High Risk Fire Areas In Southeast Asia

ESCAP/WMO – Typhoon Committee’s 35th Session

Exploitation Of Data From The European Space Agency (ESA) ENVISAT Mission

Workshop On The Use Of The Guidelines For The Preparation Of National Communications From Non-Annex I Parties

Conference On Monsoon Environments; And Workshop On The Theory & Use Of Regional Climate Models

TC On Wx Forecasting For Operational Meteorologists

GTC On Remote Sensing Technology III

Workshop On Theory & Use Of Regional Climate Models

2nd Workshop On South China Sea Storm Surge, Wave And Ocean Circulation Forecasting

Asia Pacific Network/Southeast Asian Regional Research Information Network (APN/SEARRIN)

Local Training/Seminars/Workshop/Conferences attended are the following
Statistical Process Control Tools & Problem Solving Techniques For Decision Making Seminar
LINUX Workshop
Advanced Microcomputer Hardware Servicing
Basic Knowledge & Skills For Joint Consultations & Collective Negotiations
Wireless Communication Training Course
25th Annual Scientific Meeting of the National Academy of Science & Technology 

Conference On Effective Control & Prevention Of Communicable Diseases Including SARS
National Conference On Global Trends: Urban and Regional Development In The 21st Century
In Singapore, Meteorological Services Singapore has participated in a number of international training seminars and workshops. These include:
· UNU-UNCRD Workshop on Catastrophic Flood Risk Assessment

· Workshop on ASEAN Peatland Management initiative

· Training Seminar on Data Processing and Forecasting System and Improvement of Public Weather Service.

· Training Workshop on Climate System Monitoring, Diagnosis and Prediction in the Asia Pacific

· WMO Conference in Meteorology and Hydrology

· Workshop on South China Storm surge, wave ocean circulation forecasting

Two newly recruited officers are now undergoing local on-the-job training.

In Thailand, TMD staff attended the following overseas training:
Training on Strategies on Climate Change and Development of National Inventories 

International Data Centre Training Course for Analysts

Training Course on Weather Forecasting for Operational Meteorologists 

Training Workshop (RAII) on Remote Sensing Data Interpretation for Application in Agricultural Meteorology 

On-the-job Training in Typhoon Operation 

Training on Different Aspects of the Storm Surge Model and Its Formulation 

Training on Seismology and Earthquake Engineering 

Training Programme on IT and E-Governance 

Training on Acid Deposition Monitoring 

ACPC-UNESCAP Training Seminar on Information Management for Disaster Reduction 

The 2nd Training Course on Space Technology and Remote Sensing Applications of AP-MCSTA


Most operational and meteorological training mainly focused on computer courses assigned by the Government under the Chief Executive Officer (CEO) scheme in order to enable TMD people to serve communities timely and effectively.  However, the main training of the year 2004 will be shifted to more meteorology. In this connection, contributions in tropical cyclone expertise from the TC-member countries are needed and requested.   

In the United States of America, the MICRONESIAN INTERN MILESTONES - The joint National Weather Service-Micronesian (NWS-M) Meteorological Intern Trainee Program continues to make it possible for islanders to attend the University of Hawaii to obtain a degree in meteorology. Current graduates of this program are Meteorologists-in-Charge (MIC) for the WSOs at Yap, Palau, Pohnpei and Chuuk WSOs. These graduates are not only familiar with the NWS products, operations, training, and science, but will, for the first time, be able to develop their own effective outreach and preparedness programs using their own languages. The future Majuro Meteorologist-in-Charge recently graduated from the University of Hawaii with a Bachelor’s Degree in Meteorology, and is currently completing 6-months of operational training at the WFO Guam.

WFO GUAM STAFF - Forecasters and Technicians have participated in hydrometeorological training through several methods: residence in the U.S., correspondence courses, seminars and classes at the University of Guam, and teletraining.

The Guam Warning Coordination Meteorologist (WCM) conducted tropical cyclone and El Niño preparedness workshops for Emergency Management Office (EMO) officials and Weather Service Office (WSO) personnel in the Republic of Palau, the Republic of the Marshall Islands, the CNMI, and the Federated States of Micronesia (FSM) states of Yap, Chuuk, Pohnpei, and Kosrae.  The workshop included a review of JTWC warnings, NWS Weather Forecast Office (WFO) Guam tropical cyclone products and procedures, hazards associated with tropical cyclones, response procedures, ENSO status and impacts, the hydrological aspects of meteorology, decision making, risk and vulnerability, and exercises.
Representatives of RSMC Honolulu attended the following meetings/ seminars/ workshops:

Regional Cooperation Programme Implementation Plan (RCPIP).  The Director, RSMC Honolulu, chaired the Interim Working Group (IWG) on the RCPIP meeting held at the kind invitation of the Japan Meteorological Agency (JMA) in Tokyo September 16-18, 2003.  Attendance at this meeting was funded by the Typhoon Committee’s Trust Fund.  The 35th Session of the Typhoon Committee decided to establish an IWG on the RCPIP for a period of one year.  The IWG on the RCPIP was formed to act as a “Think Tank” function to advise and offer options to the Typhoon Committee Members, the Typhoon Committee, the TCS Coordinator, and the TCS.  The terms of reference for the IWG were to propose options to improve the efficiency and effectiveness of the Typhoon Committee; promote Members’ roles in economic development and international cooperation; promote the use of advanced information technology and resource sharing among Members; improve the implementation of the RCPIP; and enhance the mobilization of resources.  The Deputy Administrator, China Meteorological Service attended this meeting along with representatives from China, Philippines, Thailand, Japan, and Republic of Korea.  The Director-General, JMA, hosted a reception for the IWG.

Typhoon Committee Working Group on Hydrology.  The Director, RSMC Honolulu, attended the WMO/ESCAP Typhoon Committee’s Working Group on Hydrology as the U.S.A. representative September 22-26, 2003 in Beijing, China.  Attendance at this meeting was funded by the Typhoon Committee’s Trust Fund.  The Director took part in the opening and closing ceremonies by addressing the participants on the hydrology connection to the RCPIP and the importance of regional cooperation to achieve regional goals and objectives.  During the meeting, the Director made a presentation on the deliberations of the IWG on the RCPIP meeting the previous week in Tokyo.

South Pacific Regional Environmental Program’s (SPREP) 9th Regional Meteorological Services Directors (9 RMSD) Meeting.  The Director, RSMC Honolulu attended this meeting along with members from 18 Pacific countries meteorological services personnel, NGO agencies, WMO representatives, personnel from NOAA NWSH IA and NESDIS, and AusAid individuals.  The meeting focused on solutions to problems identified in the 18 country reports and others items of interest mostly in the southern Pacific.  The Director attended as a representative of the Pacific Island GCOS program and the WMO RA V Working Group on Climate Matters.

Pacific Communications Workshop.  This workshop focused on ways for regional centers and countries’ National Meteorological Services (NMS) to communicate weather data in partnership with data from education, health and other agencies.  The workshop discussed the roles that RANET, EMWIN, HF radio, GTS, ICSC, and messengers play in transmitting data to the people who need it, especially to the remote villages and islands, “the last kilometer.”  The workshop emphasized the vital importance and requirement for a Pacific-tailored EMWIN broadcast.

Pacific Island Global Climate Observing System (PI GCOS) Meeting.  The Director, RSMC Honolulu co-chaired this meeting.  The meeting discussed the current status of the PI GCOS program, e.g., Implementation Plan, hiring of a PI GCOS Project Officer, and status of the five projects currently underway.  The participants then developed an action plan for the next year.

AusAid’s Enhanced Applications of Climate Predictions in Pacific Countries.  This was the inaugural workshop for the AusAid and Australian Bureau of Meteorology (BOM) project.  AusAid is spending $2.1 M (Australian) on this 3 ½ year project.  At this workshop, BOM described the project, the goals and objectives of it, the software to be used, and the criteria to be used to select the seven participating countries.  During the next 2 months, small Pacific Island Countries will complete a questionnaire and submit it to BOM for selection consideration.

East and Southeast Asia GCOS.  Director, RSMC Honolulu attended the East and Southeast Asia GCOS action plan writing team meeting in Beijing, China March 3-5, 2003.  The team completed the East and Southeast Asia GCOS Action Plan at this meeting and proposed to present it to the GCOS Secretariat, the United Nation Framework Conference on Climate Change (UNFCCC) Subsidiary Body for Scientific and Technical Advice (SBSTA), and Association of Southeast Asian Nations (ASEAN) for concurrence.  Once the East and Southeast Asia GCOS Action Plan is finalized and approved, donor agencies will be sought to fund the proposed projects.  

Pacific Islands Global Climate Observing System (PI-GCOS).  The Director, RSMC Honolulu attended the core Pacific Islands Regional GCOS Implementation Team (PIRGIT) meeting in Auckland, New Zealand March 10-13, 2003.  The core PIRGIT completed the PI-GCOS Implementation Plan which contains the PI-GCOS Goal, Objectives, Strategy, 31 specific project proposals, performance measures and indicators, and recommendations on methods to achieve an operational, sustainable PI-GCOS Program.  It was determined that the PIRGIT will evolve into the PI-GCOS Steering Group to ensure the PI-GCOS Program maintains the momentum it has obtained.

Niue Systematic Observation and PI-GCOS Workshop.  At the invitation of the Niuen Government, the Director, RSMC Honolulu presented a two-day workshop in Alofi, Niue on Systematic Observations and the Pacific Island GCOS (PI-GCOS).  Government participants included personnel from the National Meteorological Service, Climate Change Project Office, Water Management, Public Works, Public Health, Land Survey, Power Generation, and Airport Management.  There was a great deal of discussion during the workshop on what type and format of climate observations, products, and services were needed by the Niue decision makers.  Plans and projects were developed to meet these requirements.  The 48-page final report will be submitted to the United Nation Framework Conference on Climate Change (UNFCCC) Subsidiary Body for Scientific and Technical Advice (SBSTA) as part of Niue’s Climate Change Project reporting requirements.  

Interagency Flash Flood Workshop.  The Senior Service Hydrologist, RSMC Honolulu, attended and made a presentation at the NWS and USGS co-sponsored an interagency flash flood workshop held on May 22, 2003.  The Workshop has held to discuss agency roles, missions, capabilities, and potential local flood warning system projects.  The workshop attendees included representatives from the NWS, USGS, the National Park Service, and the State Department of Land and Natural Resources.

RSMC Honolulu Training.  Jack Beven from RSMC Miami conducted an extensive two-day training program for the CPHC hurricane specialists on May 6-7, 2003.  The training consisted of a review of the Dvorak intensity analysis, recent research related to tropical cyclones, and a discussion of some of NHC’s “best practices” which could be implemented at CPHC.

Tropical Cyclone Training.  On July 22, 2003, RSMC Honolulu continued its recurring tropical cyclone/hurricane training program to maintain a high level of proficiency among the hurricane and satellite specialists.  Two satellite specialists provide training on tropical cyclone analysis of intensity and location using the Dvorak scale.  RSMC Honolulu has a large area of the central north and south Pacific for which it provides tropical cyclone fixes.  This training was provided because of the number of new people on staff and also to standardize the fix information provided by the office.  

International Pacific Desk Training Internship.  On October 31, 2003, Mr. Allan Rarai from Vanuatu completed his 6 week International Pacific Desk Training Internship.  Since 2001, thirteen students have completed the Pacific Desk Internship.  The students have been from Fiji, Samoa, Tonga (2), Solomon Islands, Cook Islands, Tuvalu, Vanuatu (2), Tokelau, Papua New Guinea, Kiribati, and Niue.  Ms. Mai Chi Nguyen from Vietnam is scheduled to attend this training from November 10, 2003 to December 19, 2003.   The Pacific Region in coordination with WMO and US NWSH/International Activities is currently in the process of selecting attendees for 2004.

E. 
Research component

In China, in the past year, tropical cyclone (referred as TC hereafter) research was mainly carried out in the areas of TC landfalling, structure and structure change, extratropical transition (ET), vortex Rossby wave mechanism, track forecasting techniques, TC climate statistics and interannual variation etc..

More importance was attached to TC landfalling program with the acronym of CLATEX (China Landfalling Typhoon Experiment) in the past year. The scientific objective of the CLATEX is (a) acquisition of intensive data from various sources of boundary layer and upper level of landfalling typhoon (b) to get better understanding of the structure and intensity change and track turning arise from the topography impacts on the coastal typhoons. The experiment site was in Hailingdao island near the coast of Yangjiang in the west part of Guangdong province. A monitoring area in South China Sea for 24 and 48 hours surveillance and the rules of selecting the target typhoon were established. The standard of activation and termination for the intensive observation program (IOP) were setting up as well. Some advanced instruments such as wind profiler, Doppler radar, ultrasonic anemometer, optical rain-gauge, radiosonde, satellite observation, tower observation, automatic weather stations and conventional upper level and surface observation etc. were employed. Severe storm Vongfong (0214) was selected as a target typhoon put into field experiment. CLATEX made more account of the variation of boundary layer structure arisen from the topography effect around the period of landfall. Some of the analysis of IOP data shows that there are distinct different features between pre-landfall and post-landfall on turbulence flux and vertical motion structure，which change abruptly during landfall. 

With the mesoscale mModel MM5, the extratropical (ET) transition process of a landfalling typhoon is simulated. Based on the results of simulation, the structure change characteristics were analysed. It is indicated that main ET process is transforming the TC barotropic symmetric structure into baroclinic asymmetric one due to the intrusion of cold air from the middle-upper troposphere and the warm temperature advection in the lower layer. The cyclone would be developed after in conjunction with the westly trough in the upper level and the import of warm and moist flow in lower layer, which is favorable to TC getting intensification in the ET process.  An f-plane quasi-geostrophic barotropic vorticity equation model of high resolution is designed to investigate the propagation characteristics of vorticity and the effect of nonlinearity on the propagation within a typhoon circulation, wherein two mesoscale vortices coexist at different radial positions. The results of 10 sets of experiments suggest that inward propagations of vorticity would strengthen the TC intensity more distinct than the exist of only one vortex, vorticity detains in the inner region of typhoon circulation for a longer time, and the local maximum wind speed in the inner region increases obviously. 

Study the TC intensity change with barotropical vorticity equation. Four sets of the numerical simulation were implemented. The main results demonstrated that the TC would strongly intensified when a MSV merged into the TC. On the other hand, TC intensity would have no obvious change if without the interaction with a MSV.  Using the East China Sea Tropical Cyclone Forecasting Model developed by Shanghai Typhoon Institute, in connection with a variational assimilation of initial temperature and relative humidity fields based on meteorological satellite brightness temperature, the TC track forecast is addressed. The result shows that the assimilation of the 400~925hPa temperature, and temperature-relative humidity initial fields has improved the TC track prediction in certain degree.  With a barotropic primitive equation model, ensemble forecasting of tropical cyclone motion was studied by perturbing initial position and structure of TC. The results show that TC initial position perturbation makes its track different, but ensemble mean is close to control forecast. Experiments were also performed by perturbing TC initial parameters，which were used to generate TC initial field， indicating 60%~70% of all cases’ skill is improved in selective ensemble mean. 

Based MM5 and its four dimensional variational data assimilation (4D-Var) system，an optimal initial condition is generated for a typhoon by using the bogus data assimilation (BDA) scheme. BDA is able to recover many of the structural features of typhoons including a warm-core vertex, the correct center position, and the strong circulation. With a BDA bogus surface low, the intensity forecast is improved. Some improvements are made in the track forecast, but more work still needs to be done.  Apart from the TC dynamic and synoptic studies mentioned above in the past year, the climatic features of tropical cyclone were also investigated. Statistical study shows that the interannual and interdecadal variations of the landing typhoon frequency over China during summer exist certain relation with the intensity of East Asian summer monsoon circulation, the positions of the subtropical anticyclone over the western North Pacific, the situation of South Asian anticyclone at 200hPa, and the variations of the tropical atmospheric heat and moisture source. The total number of landfalling typhoon was above（below）normal while the intensity of East Asian summer monsoon circulation strengthened（weakened）, the position of the ridge-line of subtropical anticyclone over the western North Pacific was north bias（south bias）from the normal position and the easterly wind over the region （120~160°E，5~15°N ）at 200hPa became stronger（weaker）than the average. 

The research work carried out by the members of Shanghai Typhoon Institute has been focused on the following aspects:

Cloud-derived-winds are assimilated into MM5 using a 4DVAR system and 48h simulation is carried out with the optimized initial field. Results show that the cloud-derived-wind is helpful in obtaining a better initial field, which describes important synoptic and sub-synoptic features more correctly, and the 4DVAR technique is an effective tool for adding the wind information into the model. Simulation with assimilation has a 24h tropical cyclone (TC) track error 36% less than that without, and 48h 8% less.

Variation assimilation technique is applied to construct a bogusing TC with AMSU temperature data and sea surface pressure field built artificially on the basis of minimum central pressure. Such a bogusing scheme solves to some extent the problems met by former one that there is always a quite large difference in intensity between the bogusing and real TCs, and a certain period of time is needed to finish the adjustment among different variables during the integration. Experiments demonstrate that TC intensity forecast can be markedly improved with this scheme.

The “best size” data compiled by JTWC are used to study the features of TC size in the western North Pacific in 2001. Results indicate that there are some differences in the statistical characteristics between the gale circle and the outer closed surface isobar surrounding the TC. If the TC size is defined as the radius of gale circle, it is large in August and October, while small in September and November. The TC enlarges (shrinks) in size with the increase of latitude at low- (mid-) latitudes. The radius of gale circle correlates fairly well to the minimum central surface pressure and the maximum wind speed near the center. The mature stage of a TC arrives in two days after it attained its lifetime maximum size. The TC moving northwestward is the biggest, and becomes smaller while deviating. Small (Large) TC turns clockwise (anticlockwise) when the size increases. The TC size is also related to the radius of the maximum wind near the center and the pressure of outer closed surface isobar.

The method of estimating the TC size is investigated based on experiential model of TC wind distribution. The “best size” data of 2001 compiled by JTWC are used to determine the empirical constants of different models and compute their estimating precision. According to the asymmetric distribution of fitted size, we obtain the asymmetric model of TC wind distribution and ascertain basic features of parameters in the model, including seasonal variation, geographical distribution and so on. These findings provide new evidences for the study of TC size and asymmetry.

GMS-5 IR TBB data are used to examine the relationship between TC intensity and the symmetric and asymmetric components of convection. It is suggested that: 1) Significant negative correlativity exists between TC intensity and the symmetric TBB values at a distance of about 1~1.5 degree in latitude from the center; 2)There is large discrepancy between two TCs in the correlativity outside 2.5 degree radius; 3)The TC intensity is poorly related to the symmetric component of TBB near the center; 4)The asymmetric TBB is predominantly negatively (positively) correlated to TC intensity to the left (right) of the center. Besides, the Fourier decomposition technique is applied to analyze the distribution and evolution of asymmetric convection at different stages of an intense TC.

Using two sets of large-scale analyses data, the effect of TC-trough interaction on the intensity change of a TC is re-addressed by studying the evolution of eddy flux convergence of angular momentum (EFC) and vertical wind shear for two TCs in the western North Pacific. Special attention is paid to the values of EFC and vertical wind shear during their maintenance stage. It is concluded that a trough does not have to be either “good” or “bad”, and can be “neutral” in terms of intensity change.

The structure of two mid-latitude troughs is compared to investigate its influence on the intensity change of TC recurving near China coast. It is found that strong TC-trough interaction extending downward to mid-troposphere is unfavorable for the intensification or maintenance of TC. Troughs in different structure can modulate the intensity of TC in different ways by imposing large or small vertical wind shear on the TC.

Favorable large-scale conditions are searched for abrupt intensification of TC in South China Sea before landfall through both case and composite studies. Evidence indicates the importance of the low-level convergence and vapor transportation by the southwesterlies, the upper-level outflow toward the tropics and appropriate collocation of mid-tropospheric sub-tropical high and westerly trough.

Wavelet analyses are performed on the time series of TC frequency, locations of formation and tracks. A predominant cycle of 2 to 4 years is discovered for all of them, with the amplitude showing an inter-decadal change. The inter-annual variation is related to the change of nearby cross-equator flow to some extent. However, compared with that in the western North Pacific, TC activity in South China Sea shows a poorer relationship with the cross-equator flow, which might be due to the particularity of the active season and the local circulation in the region.

Ensemble prediction techniques of TC track are investigated using primitive equation models. Compared are two methods (BGM and LAF) of perturbing TC circulation and/or environmental fields. It is concluded that slightly better track forecast can be obtained by perturbing the environmental fields via BGM method.

Co-operating with the Shanghai East China Model University, Shanghai Typhoon Institute developed a “Western North Pacific Tropical Cyclone Data Search and Service System”, which was released for test to the National Meteorological Center and meteorological bureaus or observatories in all coastal provinces or cities by the Prevention and Disaster-Reduction Department of CMA in June 2003. The system is consisted of two parts. One is the western North Pacific TC databank and the other a bank of essential data-search methods. The former covers all the basic data of TC in the western North Pacific from 1949 till now, and the latter involves multiple search functions, including a series of analog and abrupt change searches.


In Hong Kong, a total of 36 research papers were completed in 2003 on various topics including tropical cyclones, rainstorms, numerical modeling, short-range climate forecasting, aviation meteorology, ozone studies and remote sensing.  Forecasts on the annual rainfall and number of tropical cyclones expected to affect Hong Kong in 2003 were issued to the public in March 2003.  A study on climate change in Hong Kong by analyzing the trend of a number of meteorological and oceanographic observations was completed.  A technical report on the study results was prepared to form the basis of Hong Kong’s contribution to the national communication as required by the Kyoto Protocol.  


A joint project with the Hong Kong Polytechnic University   to explore the use of GPS technology in operational forecasting and numerical modelling was in progress.  A collaboration project with Guangdong Meteorological Bureau and Macao Geophysical and Meteorological Bureau on the development of a rainstorm nowcasting system for the Pearl River Delta has commenced.

Japan reported that a cost-effective high-resolution typhoon model is currently under development at the Meteorological Research Institute (MRI) based on a non-hydrostatic model developed by JMA. The model has a multiply-nested movable mesh configuration with a two-way interactive nesting strategy and explicit microphysics to correctly represent typhoon inner-core structure and its evolution. A preliminary experiment using this model showed that the ring-shaped eyewall and its associated heavy precipitation are successfully simulated, when a horizontal resolution of 2 km is attained in the inner core region of the typhoon.  Results suggest necessity of using such a high resolution model for an accurate typhoon intensity and precipitation prediction. 

Structures of storms during the extratropical transition (ET) were studied at MRI using the global objective analysis dataset of JMA. These studies were intended to contribute to establishment of the international consensus on the definition of ET. Twenty-one ET cases in 2001-2002 were classified into three categories: 1) warm seclusion pattern (9 cases), 2) open wave pattern (10 cases), and 3) cold advection pattern (2 cases).  Results showed that the warm frontogenesis precedes in most of the ET cases, suggesting the process of ET would be related to the asymmetric distribution of the heavy rainfall. Further studies on this subject will be conducted based on internationally exchanged views for the mutual agreement in the field of not only research but also operational forecasting.

In Macao, China, seven papers were presented in the 17th Guangdong-Hong Kong-Macao Seminar on Meteorological Science and Technology, as follows:

The Analysis on Severe Tropical Storm “Hagupit” (0218);

The South China Sea Tropical Cyclone Strong Wind forecast;

Analysis on Rainstorm Process in Macao at August 9, 2002;

The application of Q-vectors on rainstorm forecasts;

The Preliminary Study of Heavy Rain Warning;

Trial Operation of Wave Model;

The preparation of meteorological data in Macao over the last century.

After a period of collection, arrangement, analysis and calculation of data recorded, a CD-ROM named “100-year of Macao Climate data” was published by SMG in March 23 this year, thus becomes one of the NMHSs in the world that have 100-year record of climatic data. The practice of meteorological observations has a relatively long history in Macao and was not ceased even during the World War II. The CD-ROM, currently in Chinese version, consists of 4 main data including temperature, pressure, wind and precipitation. Other data such as observed weather and sunshine duration were also included. More data information will continue to be added in the future. The CD-ROM contains also a paper introducing the main climatic feature of Macao. The published of the CD-ROM aims to contribute to the studies of both the regional and global climatic variation especially the climatic effects of the urbanization over the Southern China and the rapid development of Pearl River Delta region.

Meteorological research in collaboration with Department of Atmospheric Physics of Zhongshan University, China is continued.  Eleven research papers were published in different scientific journals from 1 November 2002 to 31 October 2003, as follows:

The activity of South Asia Anticyclone and the onset of South China Sea summer monsoon in 1998, Journal of Geosciences of China, Vol.4, No.3-4, Dec.2002 , pp62-69;

Numercial Simulation of A Mesoscale Convective System(MCS) During the First Rainy Season Over South China, Acta Meteorologica Sinica, Vol.17 No.1, 2003, pp79-93;
Climatic Characteristics of the Intensity and Position of the Subtropical High in the Western Pacific, Tropical Geography, Vol.23 No.1, 2003, pp35－39 (in Chinese);
Effects of abrupt climate change on droughts in North China in 1970’s, International Symposium on Climate Change (ISCC), March 2003;

Numerical Prediction Experiment on Typhoon Maggie(9903), Acta Oceanological Sinica, Vol.25 No.4, 2003, pp29－35 (in Chinese);  

Multi-MCSs (Mesoscale Convective Systems) over the Heavy Rainfall Region During 23-24 May 1998 in South China，Acta Scientiarum Naturalium Universtatis Sunyatseni, Vol.42 No.3, 2003, pp73－78 (in Chinese);
Numerical Prediction Experiment of an Advection Fog in Nanling Mountain Area, Acta Meteorologica Sinica, Vol.17 No.3, 2003, pp337-349;

Advancement in the study of Typhoon Rainstorm, Journal of Tropical Meteorology, Vol.19 Suppl., 2003, pp152－159 (in Chinese);

Features of the Surface Wind Distribution of Typhoon Vongfong Landfall Process based on QUIKSCAT Data, Journal of Tropical Meteorology, Vol.19 Suppl., 2003, pp88－96 (in Chinese);

A Multi-selective Air Quality Model System, ChongQing Environment Science, 2003, No.11 (in Chinese)
The Establishment of the South China Sea Summer Monsoon in 1998: The Northward Jump of South Asia Anticyclone and Its Effect on the Onset of South China Sea Summer Monsoon, Acta Meteorologica Sinica, Vol.17 Suppl, 2003, pp35-45
In Malaysia, efforts are being diverted to probe into the relationship of sea-surface temperature in the South China Sea and ENSO evolution as well as the in-depth studies of cold surges during the northeast monsoon. 

In flood hydrology, on-going research projects are as follows:

Flood mapping for Kelantan river using Radarsat.

Urban hydrology study.

Reduction of flood runoff quantity using roof interception and soil infiltration method.

Impacts of logging on Muda and Pedu Reservoirs.

In the Philippines, the Research and Development program of PAGASA aimed to further develop and continually improve procedures, methods and techniques that would improve operational forecasting and warning capabilities as well as delivery of meteorological, hydrological geophysical and astronomical services to various users.  Efforts were directed towards enhancing the application of meteorological information and knowledge in solving drought-related problems, water resources management, utilization and conservation of solar/wind energy, coastal zone development, urban and building planning and other developmental activities that need the services of the Agency.  The following researches/studies were completed during the year:

· A study on tropical cyclone activity over northwest pacific, before, during and after the 1997-98 El Niño phenomenon  

· Slope Movement Associated with Heavy Rainfall 

· Impact of Long Duration Atmospheric Variability on Surface Water Supply

· Health risk Map Related to Tropical Cyclone Occurrences In Metro Manila

· Evaluation of Rainfall Forecasting using Mesoscale Model Version 5 (MM5) 

· Extreme Rainfall Hazard Mapping in the Philippines 

· Statistical Rainfall Forecast (Part I – Persistence and the Use of Past Year Data)

· Analysis of Heavy Rainfall and Flash Floods in Metro Manila

· Tropical Cyclone forecasts: Then and Now

In Singapore,  the Automated Meteorological Data Monitoring System (AMDMS) was first set up a in 1993 with the objective to monitor weather conditions, particularly rainfall throughout Singapore. The System comprises a network of rainfall, temperature, wind and water level stations linked together and to a master station located at Main Met Office, Changi Airport. The system has been of great value to the issuing of heavy rain warning. However, electronic gadgets especially tipping buckets used in AMDMS, generally require a lot of maintenance to ensure reliability.

In 2003, a project to upgrade the system was conducted. Most stations are now equipped dual tipping buckets for the measurements of rain intensity and rainfall. Two simultaneous measurements enhances confidence in the real-time use of the data for heavy rain warning, and assist in the data quality control and management of preventive maintenance.Plan for further enhancing the system to include installation of wind sensors at selected at selected locations is being considered. 


In Thailand, the joint research project between Royal Irrigation Department, Royal Forestry Department of Thailand and Lancaster University, Southampton University, Cambridge University of UK titled “ Effect of Climate and Landuse Change on River Hydrology in Thailand incorporating an Integrated Analysis of Catchment Runoff at Different Spatial Scales” is on-going during phase II (2002 – 2005) supported by the British Council.  The project is the continuation from phase I (1999 – 2002) which revealed using statistical analysis of meteorological and river discharge time-series data at Mae Chaem river basin, Chiangmai province by the software MicroCAPTAIN.  In phase II the technology will include the Topography based hydrological model (TOPMODEL), the Rainfall – Runoff model (HYRROM) and the Hydraulics model (HEC-RAS v 3.0).  Two hydrologists from RID had been trained on-the-job at the Universities in UK for a month this year.

In United States of America,   the U.S. Geological Survey (USGS) automatic rain gauges on Guam captured record rainfall rates during Typhoon PONGSONA, a 100+ year rainfall event.  This event closely followed another 100+ year rainfall event caused by Typhoon CHATAAN in July 2002.  These rainfall data are the subject of a research proposal from the Water and Environmental Research Institute (WERI) at the University of Guam to analyze the rainfall patterns and develop new 100-year rainfall flood maps.


Dr. Chen, University of Hawaii Meteorology Professor, and the Senior Service Hydrologist, RSMC Honolulu, submitted a COMET Cooperative Project Proposal on the “Application of High Resolution Mesoscale Models to Improve Weather Forecasting in Hawaii.”  If awarded, the research will continue work on the existing Mesoscale Spectral Model (MSM) then switch over to the Weather Research and Forecast (WRF) model when the source code becomes available.  The WRF is planned to eventually replace the existing operational NCEP models.

The  SEQ CHAPTER \h \r 1Mesoscale Spectral Model (MSM) is a high resolution numerical weather prediction model capable of producing weather forecasts in both real-time and research modes.  A previous joint research project between the NOAA/NWS RSMC Honolulu and the University of Hawaii, Department of Meteorology enabled 1.5 km resolution forecasts out to 48-hours for the island of Oahu on a real-time basis to be accomplished.  Model results are posted to a web page for access by operational forecasters.  Ongoing development of the model physics package and especially the land surface model will help improve the representation of the mesoscale circulation features that play a large role in determining spatial and temporal distributions of wind and rain.


RSMC Honolulu is working closely with CIMMS, University of Wisconsin to implement the Advanced Objective Dvorak Technique (AODT) in Hawaii.  RSMC Honolulu currently has the Objective Dvorak Technique (ODT) operational and wants to implement the AODT because of the improvements it offers in many areas of identification and intensity analysis.   

Figure 1: The new PAGASA Headquarters
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Photo credit and captions: Ellan Taylor, NOAA





Yap dedication ceremony speakers:  (L-R): John Mooteb, Dep. Asst. Secretary, Pohnpei Office of Environment and Sustainable Development; Ceasar Hadley, Meteorologist in Charge, Pohnpei Weather Office; David Aranug, Meteorologist in Charge, Yap Weather Office; Genevieve Miller, Meteorologist in Charge, Guam Forecast Office; the Honorable Robert Ruecho, Governor of Yap; R. Jeff LaDouce, Director, National Weather Service Pacific Region; and Tom Hushek, Deputy Chief of Mission, U.S. Embassy, Kolonia, Pohnpei.
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