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TMD’s Monitoring and Warning 

to support Disaster Risk Reduction (DRR) 

Dr. Kamol P.N. Sakoplnakhon

Director of Radar and Satellite Data Analysis Div, Weather Forecast Bureau, 

Thai Meteorological Department (TMD)

promasakha123@hotmail.com, ID line: kamol_123

แนวความคิดและหลกัการบริหารจดัการทรัพยากรน ้าขา้มพรหมแดนแบบบูรณาการ
ระหว่างวนัท่ี 28-29 มิถุนายน 2561 ณ โรงแรมทาวเวอร์ อินน์ กรุงเทพมหานคร
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1. Northern Meteorological Center  

• Preparing and analyzing weather charts,

• Providing daily weather forecast, short 

range, medium and long range forecast,

• Monitoring and disseminating,

• Researching technology and techniques,

Weather Forecast Bureau 
(WFB)
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WEATHER FORECAST BUREAU
Weather Forecast Bureau is divided into 4 divisions as shown below:

1. Meteorological Satellite

Satellite

Polar Orbit Satellite 

Geo-Satellite

History of Japanese
Geostationary Meteorological Satellites “Himawari”

Satellite
Observation 

period

GMS 1977 – 1981

GMS-2 1981 – 1984

GMS-3 1984 – 1989

GMS-4 1989 – 1995

GMS-5 1995 – 2003

GOES-9 2003 – 2005

MTSAT-1R 2005 – 2010

MTSAT-2 2010 –

Himawari-8 Launch in 2014

Himawari-9 Launch in 2016
9

GMS (Geostationary Meteorological Satellite)

MTSAT (Multi-functional Transport SATellite ) 

Back-up operation of 

GMS-5 with GOES-9 

by NOAA/NESDIS 

May 2003  - June 2005

(GOES-9)

Aug 1981

GMS-2
(Himawari-2)

Aug 1984

GMS-3
(Himawari-3)

Sep 1989

GMS-4
(Himawari-4)

Mar 1995

GMS-5
(Himawari-5)

Feb 2005

MTSAT-1R
(Himawari-6)

Feb 2006

MTSAT-2
(Himawari-7)

Jul 1977

GMS
(Himawari)

Himawari

2014

Himawari-8

2016

Himawari-9

9

One of the tri-Ranging 

Station for GMS was

operated by Australian 

Bureau of Meteorology
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Himawari-8/9: Specification of Observation

Channel
Central Wavelength

[μm]
Spatial

Resolution

1 0.43 – 0.48 1 km

2 0.50 – 0.52 1 km

3 0.63 – 0.66 0.5 km

4 0.85 – 0.87 1 km

5 1.60 – 1.62 2 km

6 2.25 – 2.27 2 km

7 3.74 – 3.96 2 km

8 6.06 – 6.43 2 km

9 6.89 – 7.01 2 km

10 7.26 – 7.43 2 km

11 8.44 – 8.76 2 km

12 9.54 – 9.72 2 km

13 10.3 – 10.6 2 km

14 11.1 – 11.3 2 km

15 12.2 – 12.5 2 km

16 13.2 – 13.4 2 km

RGB
Composited
True Color Image

O3

SO2

CO2

Water

Vapor

Atmospheric

Windows

Wavebands of the Advanced Himawari Imager (AHI)

Region: Typhoon
Interval: 2.5 minutes (4 times in 10 minutes)

Dimension: EW x NS: 1000 x 1000 km

Region: Japan
Interval: 2.5 minutes (4 times in 10 minutes)

Dimension: EW x NS: 2000 x 1000 km x 2

Full disk

Interval: 10 minutes (6 times per hour)

Number of Channels: 5 16 Interval: 30/60 min.      10min.

True Color Image

Frequency measure of Himawari Sat. every 10 munite

11/18

Polar orbit sat.

Geo-Satellite

Himawari-8/9: Data Distribution/Dissemination
New equipment needs 
to be installed.

C-band 

antenna

LNB

DVB-S2 

receiver

PC & 

software
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Flow Chart

(1)

(2)
Generated Products
(Images, ASCII, Netcdf, GRIB2)

PublicResearch Meteorologist Hydrology

PGF

PGF, NETCDF, 
HDF5, GRIB2 

2. Sat. data for Monitoring and Warning

TMD’s used Sat. data from

 Himawari 8/9
 NOAA
 FY
 MODIS
 MTSAT

2. Sat. Sector 4, 5 and 6 Mosaic for Monitoring and Warning

- IR
- WV
- VIS

VIS WV

IR IR
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Web site: www.satda.tmd.go.th

2. Sat. data for Monitoring and Warning

http://www.satda.tmd.go.th/Himawari/?icon_size=300&d=./
20150805

Clouds temp. over Thailand

http://www.satda.tmd.go.th/BkkHimawari/?icon_size=300&
d=./20150805

Temp. Clouds over Bangkok and Victium
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Clouds Temp. from Himawari Sat. every 10 minute

TS “DIANMU” 18-19 August 2016, every 10 minute

http://www.satda.tmd.go.th/sat/2016082922.jpg

Interpreted Satellite Data to Public….?

Clouds Temp., Monitoring and Warning Flood in the South of Thailand

4 January 2017 5 January 2017 6 January 2017

7 January 2017 8 January 2017 9 January 2017
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Qualitative Precipitation Estimation (QPE) 

from IR-13 Himawari Satellite

Kamol Promasakha Na Sakolnakhon, PhD

Meteorological Radar and Satellite Data Analysis Sub-

Bureau, Weather Forecast Bureau, Thai Meteorological Dep.  

epartment (TMD), Bangkok

Presented by:

QPE from Sat., data Processing

• The Process of Data Processing

Himawari Raw 
data (NetCDF) 

every 10 minute

Calculation by 
R-T Relationship

Interpolated by 
Kriging

Every 10 minute

STEP-1 STEP-2 STEP-3

Copyright@Dr. Kamol P.N. Sakolnakhon

Flowchart

Copyright@Dr. Kamol P.N. Sakolnakhon

Get temperature 
data (TBB13) in 

NetCDF

Convert CDL* to 
NetCDF

Rain (RR) mm/hrs
Results

Convert NetCDF
to CDL*

Compute: Rain = 
11.183 x exp(-
3.6382 x 10-2 x 

T0.5)

Interpolated by 
Kriging

*CDL: Network Common Data form Description Language

(1) (2) (3)

(4)(5)(6)
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Estimation Rainfall from Satellite

Clouds Temperature Qualitative Precipitation Estimation: QPE

Copyright@Dr. Kamol P.N. Sakolnakhon

Estimation Rainfall from Satellite

Clouds Temperature Qualitative Precipitation Estimation: QPE

Copyright@Dr. Kamol P.N. Sakolnakhon

Temperature of Clouds QPE from Satellite

Estimation Rainfall from Satellite
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Temperature of Clouds QPE from Satellite

Estimation Rainfall from Satellite

3. Estimated Rainfall from Satellite

TMD’s used Sat. data from

 Hydis,
 GSMaP_MVK, GSMaP_NRT and 

GSMaP_Now
 FY

Rainfall can provide in each part 
and also hold Thailand
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3. Estimated Rainfall from Satellite

TMD’s used Sat. data from
 PERSIANN (0.25°, 3 hours) and 

PERSIANN-Cloud Classification System 

(0.04°, 3hours)

 GSMaP_NRT and GSMaP_Now

 FY

Rainfall can on each part and 
also hold Thailand

4. GSMaP_Now provide every 30 minute, cover Thailand 

http://www.satda.tmd.go.th/animation/Gsmapnow.php?date=20170117
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4. GSMaP_Now provide every 30 minute, Northtern part 

http://www.satda.tmd.go.th/animation/NGsmapnow.php?date=20170117

http://www.satda.tmd.go.th/GSMaPNOWNE/?icon_size=300&d=./20160823

4. GSMaP_Now provide every 30 minute, Northeastern part

4. GSMaP_Now provide every 30 minute, Central part 
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4. GSMaP_Now provide every 30 minute, Northeastern part 

http://www.satda.tmd.go.th/
animation/SGsmapnow.php?d
ate=20170117

4 January 2017 5 January 2017 6 January 2017

7 January 2017 8 January 2017 9 January 2017

Estimation Rainfall every each hour

2 January 2017 3 January 2017 4 January 2017 5 January 2017

6 January 2017 7 January 2017 8 January 2017 9 January 2017

Accumulated Rainfall 

629mm/day
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Flood in Nakhon Sri Thummarat 2-3 January 2017

Chao Phraya basin .csv format

Rainfall over Chao Phraya Basin

1 APR -25 May 2016

Data Support Chao Phraya Basin

4. Rainfall from Sat. to Basin

4. Rainfall from Sat. to Basin
Rainfall over Ping Basin

1 APR -25 May 2016

Rainfall over Tha Jin Basin

1 APR -25 May 2016
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Obs.

Sat.

Estimation Rainfall from Satellite in Moon Basin,  January 2016 

by Kriging Method
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Estimation Rainfall from Satellite in Chi Basin,  January 2016 
By Integrated Distance Weight (IDW)

Obs.

Sat.
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5. Data format service to streak holder

 Images
 .csv
 .asc
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GSMaP in each hour (.csv)

Synoptic 123 stations

GSMaP in lat./lon grid (.csv) 
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QPE from satellite (mm/day)

Animation picture, you can click right hand side
button mouse to save, click power point to add the picture
In slide to show.

QPE from satellite (mm/hr.)

10 June 2015 11 June 2015

Data Utilization in .csv format and animation 

1
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Rainfall every hour in .csv format

Universal time zone

Data Utilization in .csv format and animation 

2

http://www.satda.tmd.go.th/GSMaP/?icon_size=300&d=./20150611

QPE from satellite (mm/hr.) cover Thailand
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http://www.satda.tmd.go.th/BKKGSMaP/?icon_size=300&d=./20150615

QPE from satellite (mm/hr.) cover Bangkok and Victim

Radar Network, 26 stations 

http://www.meted.ucar.edu/radar/basic_wxradar/navmenu.php?tab=1&page=2.1.0&type=flash

Overview of Weather Radars
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Location site?

1. Relationship to Radar and Rainfall

Rainfall Measurements

-Rainfall measure were some of the first meteorological

uses of radar
- Easily estimate rainfall from Z-R relationships

(a)

(b)

(c)

Radar Site
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Use of Overlapping Data in Radar

Use of Overlapping Data in Radar

Use of Overlapping Data in Radar
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Volume Scan

Constant Altitude Plan Position Indication (CAPPI)

Radar Ubon Station

สีเขียวฝนเล็กน้อย
สีเขียวฝนปานกลาง
สีเขียวฝนหนัก

Accumulated from Sat.

RMD, Radar. Narathiwat, Radar. Songkhla, Radar.

2 APR 20171 APR 2017
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Songkhla Radar
Every 15 minute

QPE from GSMaP,

every an hour

Clouds Temp from Sat.

every 10 minute

What happen in the South of Thailand
today?

Short Range Forecast

1-3 day
TMD use Weather Research and Forecast (WRF) model

which generated 3 domains cover Thailand and nieborhode,

1-3 day which every hour, run 3 domains compose of 3, 9 

and 27 grid resolution.

นิยามของพายุหมนุเขตร้อน

http://www.usno.navy.mil/NOOC/nmfc-ph/RSS/jtwc/jtwc.html

• พายุดีเปรสชันเขตร้อน (tropical 
depression) ความเร็วลมใกล้ศูนย์กลางไม่ถึง 
34 นอต (63 กม./ชม.) 

• พายุโซนร้อน (tropical storm) ความเร็วลม
ใกล้ศูนย์กลาง 34 นอต (63 กม./ชม.) ขึ้นไป 
แต่ไม่ถึง 64 นอต (118 กม./ชม.)

• ไต้ฝุ่น (typhoon) ความเร็วลมสูงสุดใกล้
ศูนย์กลางตั้งแต่ 64 นอต (118 กม./ชม.) ขึ้น
ไป 

Copyright@ Kamol Promasakha na Sakolnakhon (June 2018)
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เกณฑการพิจารณาปริมาณฝนในระยะเวลา 24 ชั่วโมง ของแตละวันตั้งแตเวลา
07.00 น. ของวันหนึ่ง ถึง เวลา 07.00 น. ของวันรุงขึ้น

ฝนวัดจํานวนไมได้ ปริมาณฝนนอยกวา 0.1  มิลลิเมตร
ฝนเล็กนอย ปริมาณฝนระหวาง 0.1 - 10.0  มิลลิเมตร
ฝนปานกลาง ปริมาณฝนระหวาง 10.1 - 35.0  มิลลิเมตร
ฝนหนัก ปริมาณฝนระหวาง 35.1 - 90.0  มิลลิเมตร
ฝนหนักมาก ปริมาณฝนตั้งแต 90.1 มิลลิเมตรขึ้นไป

Copyright@ Kamol Promasakha na Sakolnakhon (June 2018)

การแปลความหมายของฝนสะสม 24 ชั่วโมง

0.1-10 มม. = ฝนเล็กน้อย (สีฟ้า ถึง เขียว)
10.1-35.0 มม. = ฝนปานกลาง (สีเหลือง)
35.1-90.0 มม. = ฝนหนัก (สีแดง)
> 90.0 มม. = ฝนหนักมาก (สีม่วง)

 90.0 มม. = ฝนหนักมาก (สีม่วง) 
หากฝนตกสะสมหลายวันติดต่อกัน ระวัง

อาจจะเกิดน้ําท่วมขึ้นได้

Copyright@ Kamol Promasakha na Sakolnakhon (June 2018)

Mean Sea Level Pressure

00UTC, 21 MAR 2017 03UTC, 21 MAR 2017 06UTC, 21 MAR 2017

09UTC, 21 MAR 2017 12UTC, 21 MAR 2017 15UTC, 21 MAR 2017
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Acccumurate Rainfall every 3 hour

00UTC, 21 MAR 2017 03UTC, 21 MAR 2017 06UTC, 21 MAR 2017

09UTC, 21 MAR 2017 12UTC, 21 MAR 2017 15UTC, 21 MAR 2017

Medium Range Forecast

1-16 days
TMD use Weather Research and Forecast (WRF) model

which generated 3 domains cover Thailand and neighborhood,

1-16 days which every 3 hour.

Mean Sea Level Pressure

3 APR 2017 4 APR 2017 5 APR 2017

8 APR 20177 APR 20176 APR 2017
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9 APR 2017 10 APR 2017 11 APR 2017

14 APR 201713 APR 201712 APR 2017

15 APR 2017 16 APR 2017 17 APR 2017

18 APR 2017

3 APR 2017 4 APR 2017 5 APR 2017 6 APR 2017

7 APR 2017 8 APR 2017 9 APR 2017 10 APR 2017

Accumulate Rainfall Forecast 3-18 APR 2016, 1-6 days
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16 APR 201715 APR 2017

14 APR 201713 APR 201712 APR 201711 APR 2017

18 APR 201717 APR 2017

Accumulate Rainfall Forecast 3-18 APR 2016, 1-6 days

Dissemination

Weather Forecast

Data Input

•Weather map

•Satellite

•Radar

•Synoptic

•Upper air

•NWP

•RSMCs 
(Advisory)

Weather Bureau

Analysis Dissemination

Data Analysis
Thunderstorm, Heavy rain, Flood

Tropical Cyclone, etc.  

Forecast & Warning

(Text, graphic)

GTS

Intranet

Internet
Government

Agency

Mass
Media

•TV, Radio

•Newspaper

•Mobile
•etc

GTS

Intranet
Internet

การกระจายข่าวพยากรณ์อากาศและค าเตือน

(Near Future)
Risk  Areas
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www.tmd.go.th

www.tmd.go.th

www.metalarm.tmd.go.th
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www.metalarm.tmd.go.th

www.metalarm.tmd.go.th

www.metalarm.tmd.go.th
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www.metalarm.tmd.go.th

ทางสถานีวิทยุ เช่น จ.ส.100 (F.M 100.0 MHz),
ร่วมด้วยช่วยกัน (F.M 96.0 MHz),
วิทยุแห่งประเทศไทย
กรมอุตุนิยมวิทยา
•F.M 104.25 MHz จ.พิษณุโลก
•F.M 92.5 MHz จ.นครราชสีมา
•F.M.105.25 MHz จ.ระยอง
•F.M 107.25 MHz จ.ภเูก็ต
•F.M 94.25 MHz จ.ชุมพร
•A.M 1287 KHz กรุงเทพมหานคร

Radio Network

Weather Public

Telephone directly contact 0-2399-4012-
4,0-2398-9830 0-2399-4433, Auto. 1182 is 
24 hour.

Weather Channel every TV: TV 3, 5, 7, 8, 9, 11, 
Thairat TV, TBS etc.    

www.tmd.go.th, www.weather.go.th

www.satda.tmd.go.th
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การกระจายข่าวพยากรณ์อากาศและค าเตือนHot line 1182

Thai Weather App.

Line Application
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Steak holder used data from www.satda.tmd.go.th 

Steak holder used data from www.satda.tmd.go.th 

Steak holder used data from www.satda.tmd.go.th 
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Steak holder used data from www.satda.tmd.go.th 

Conclusions TMDs has?

 Met. Radar and Sat. can use to monitoring and
warning also support very short range forecast. 

 Met. Radar and Sat. can apply to estimate rainfall
in spatial area  to solution problem of station, 
in forest area or cannot set site.

 HPC compute Numerical model to forecast 
1-3 days, 1-16 days, Seasonal 1-3 months.

 TMD’s radio broadcast 9 station. 
 Hot line 1182.
 Message mobile phone, Thai Weather App.
 line App. 
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Thank You


