
1

Surussavadee       

Aug 2018King Mongkut’s Institute of Technology Ladkrabang

www.worldmeteorology.com, the mobile 

app WMApp, and the Facebook Page 

“KMITL Weather Forecasts for Thailand” 

Chinnawat Surussavadee, Ph.D.

King Mongkut’s Institute of Technology 

Ladkrabang



2

Surussavadee       

Aug 2018King Mongkut’s Institute of Technology Ladkrabang

1) Satellite retrievals of global precipitation [1]-[10]

2) High-resolution numerical weather forecasting system for Tropics 

[11]-[12]

3) Development of satellite passive millimeter-wave spectrometers 

[13]-[14]

4) worldmeteorology.com , WMApp , Facebook page: “Weather 

Forecasts for Thailand”

Topics



3

Surussavadee       

Aug 2018King Mongkut’s Institute of Technology Ladkrabang

International and National Awards



4

Surussavadee       

Aug 2018King Mongkut’s Institute of Technology Ladkrabang

“Gold Medal Award with the 

congratulations of the jury” from 

the 43rd International Exhibition 

of Inventions of Geneva in 

Geneva, Switzerland
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Received “2012 Thailand Young Technologist Award” from 

HRH Princess Maha Chakri Sirindhorn.  
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Received “2012 Thailand 

Young Technologist Award” 

from HRH Princess Maha

Chakri Sirindhorn.  

The award was presented by 

the Foundation for the 

Promotion of Science and 

Technology under the 

Patronage of His Majesty the 

King
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Received “2013 PSU Outstanding Young Lecturer Award” from   

Prof. Dr. HRH Princess Chulabhorn Walailak. 
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Received “2013 PSU 

Outstanding Young 

Lecturer Award” from   

Prof. Dr. HRH Princess 

Chulabhorn Walailak. 

The award was presented 

by the Prince of Songkla

University
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“2016 Very Good Invention Award” in the field of Engineering and 

Industrial Research from the National Research Council of Thailand
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“2013 Outstanding Research Award” in the field of Engineering and 

Industrial Research from the National Research Council of Thailand
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“2007 Excellent Doctoral Thesis Award” in the field of Engineering and 

Industrial Research from the National Research Council of Thailand
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Zenith opacity,                                , for a ground-based zenith-

observing radiometer in the clear sky situation.




0

sec)( dzze 
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(adapted from http://www.its.caltech.edu/~atomic/snowcrystals/photos/photos.htm)

Snow crystals
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Ice crystals

(adapted from http://www.sundog.clara.co.uk/halo/platcol.htm )

columns

rosettes
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MM5 vs. AMSU TB’s (K)
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122 globally representative storm systems covering wide range 
of precipitation type are from the year July 2002 – June 2003 ;  
average size is ~ 2200 km × 2200 km

122 Representative Storm Systems
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MM5 vs. AMSU TB Histograms; F(l) Model
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# Action

1.

Flag pixel (Omit) if: TB < 50 K, or TB > 400 K,  

or 2 km < hsurf; |θlat| < 60o, or 1.5 km < hsurf; 60o < |θlat| < 70o, 

or 0.5 km < hsurf; |θlat| > 70o.  Retrieval = 0 if A5 < 242 K.

2.

Remove biases relative to MM5 simulations for A5 – A8.

Neural nets (NN’s) correct TB to nadir values (trained using 106 MM5 storms).

Classify surface: land vs. water using coordinates; ice/snow vs. other (Grody algorithm).

3.

Bound scattering areas (convective cells) using (B5 < 0.667∙(A5-248)+258) if A5 ≥ 248, or (B4 < 

247.5) if A5 < 248 K; then evaluate boundary-value TB’s.

Compute ΔTB relative to interpolated boundary values for A4-8.

Compute scores for those PC’s (see Step 4) that correlate well globally with rain but not with 

surface emissivity or humidity.

Feed ΔTB, secant θzenith, PC’s and other inputs to NN’s.

4. Case PCA Input PCA Training Other NN input NN Training

A Land A4-8 Land;122 orbits PC1, B3-4 106 MM5, Land

B
Sea |lat|<45o, 

A5248K

A1-8, B1-

5

Ice-free sea 

122 orbits
PC2-5

106 MM5

ice-free sea

C
Other sea 

pixels
A4-8

A5 < 248 K, 

122 orbits
PC1-2 B3-4

106 MM5

53.6 < 248 K

D All sea A4-8 Same as 4C PC1-2 B3-4 106 MM5 sea

5.

Land: P (mm h-1) = A, as given in Step 4 for Case A.

Water: P (mm h-1) = [kB + (1-k)C + D]/2, where k = 0 for |lat| > 50o, k = 1 for |lat| < 40o, and  k = 

(50 - |lat|)/10 for 40o < |lat| < 50o, and B, C, and D are the Step-4 outputs.

6.
Omit pixels having P (mm h-1) > 3 mm h-1 in Step 5 for surfaces classified in Step 2 as snow or 

ice, and any precipitation at pixels within ~30 km of such pixels.

AMP-3 Algorithm
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60°

30°

0°

-30°

-60°

Examples of AMP-3 Retrievals

July 27, 2006

0.4      0.5  (mm/h)        1                                2                               4
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Examples of 

AMP Products

First 

Arctic 

precip. 

Maps 

(pink is 

sea ice)

Equatorial storms, 

Vietnamese typhoon

Global 

precipitation 

(mm/yr), 6-

year average
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Antarctic Ice, Canadian Snow vs. CloudSat

60S

30E November 5, 2007

3 hr before AMSU

Snowfall

Antarctic 

snowfall 

over the 

ice shelf

50N

December 15, 2006

69 min before AMSU

Snowfall

Snowfall 

over 

Canadian 

snow, with 

possible 

false 

detection

0.4   0.5                           1                              2                             4 

mm/h

110

W

Peak radar altitude  12 km
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North Pole Precipitation vs. CloudSat

82N

60N

60W

May 15, 2007

80 min before AMSU

July 5, 2007

24 min after AMSU

Snowfall

Snowfall

North Pole 

storm with 

possible 
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detection 

at end

North Pole storm 

extending to
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180E

Peak radar altitude  12 km
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AMP vs. Gauge Annual Accumulations
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AMPR-3 AMPR-5

AMPR-4 GPCP

2-yr Mean Annual Precipitation Error (Est. – Gauge)
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Arctic Precipitation (mm/day) – N16

24-Hr AMSU 24-Hr GPCP
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Near real-time AMSU Precipitation 

Retrievals (AMP)

 Both near real-time and historical data (starting from 2002) are 

freely available for public.

 MIT website: http://web.mit.edu/surusc/www/AMP/

 International Precipitation Working Group (IPWG) website: 

http://www.isac.cnr.it/~ipwg/data/datasets3.html

 Near real-time maps on the web site: 

www.worldmeterology.com

 Request the data: pop@alum.mit.edu
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Satellite Precipitation Retrieval Algorithms

NOAA-18

NOAA-19
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METOP-A

METOP-B

Satellite Precipitation Retrieval Algorithms

Suomi NPP
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Satellite Precipitation Retrieval Algorithms
DMSP F16

DMSP F17

DMSP F18
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Satellite Precipitation Retrieval Algorithms
MEGHA TROPIQUES

HIMAWARI-8
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Data 

requested by 

Dr. David 
Bolvin of

NASA
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Data requested by 

Dr. Bob Kuligowski
of NOAA
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The letter confirming that 

AMP was the only 

algorithm capable of 

providing accurate 

precipitation retrievals over 

snow-covered land and 

sea ice from Dr. Robert 
Joyce of NOAA



50

Surussavadee       

Aug 2018King Mongkut’s Institute of Technology Ladkrabang

The letter confirming that 

AMP was the only 

algorithm capable of 

providing accurate 

precipitation retrievals over 

snow-covered land and 

sea ice from Dr. Robert 
Joyce of NOAA
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The letter confirming that 

AMP was the only 

algorithm capable of 

providing accurate 

precipitation retrievals over 

snow-covered land and 

sea ice from Dr. Robert 
Joyce of NOAA
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The research was 

published on the front 

cover of IEEE 

Geoscience and 

Remote Sensing 

Newsletter, Cumulative 
Issue #148.
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Matichon Newspaper
April 19, 2010

Page 20
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Matichon Newspaper
November 23, 2010

1st page
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Matichon Newspaper
November 23, 2010

Continued from 1st page
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Pages 16-18
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Nation Weekly Newspaper

November 11, 2011

Pages 16-18
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1) Satellite retrievals of global precipitation [1]-[10]

2) High-resolution numerical weather forecasting system for Tropics 

[11]-[12]

3) Development of satellite passive millimeter-wave spectrometers 

[13]-[14]

4) worldmeteorology.com , WMApp , Facebook page: “Weather 

Forecasts for Thailand”

Topics
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August 6, 2007
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 Hourly forecasts for:

 Surface precipitation rate

 Profiles of hydrometeors

 Profiles of Relative humidity

 Profiles of Wind speed and direction

 Profiles are at 1,000 – 5,000 ft, 5,000 – 10,000 ft, 10,000 – 15,000 

ft, 15,000 – 25,000 ft, and 5,000 – 25,000 ft

 Vertical wind for 5,000 -25,000 ft

 Daily forecasts of surface precipitation

Weather Forecasts for DRRAA
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1) Satellite retrievals of global precipitation [1]-[10]

2) High-resolution numerical weather forecasting system for Tropics 

[11]-[12]

3) Development of satellite passive millimeter-wave spectrometers 

[13]-[14]

4) worldmeteorology.com , WMApp , Facebook page: “Weather 

Forecasts for Thailand”

Topics
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Nodding
Subreflector

10 km400 km

10 km/sec

Geo-Microwave Sensor Concepts

ApSynthesis

GEM

2 meters

2 m

1.2 m
GOES

GEM

GeoSTAR

2 m
GEM’

Sketch by Ball Sketch by JPLSketch by MIT Lincoln Laboratory

Even a 2-m dish

Can be integrated on GOES

DTrms  0.5K (400 GHz,  = 0.04s) 

Weight ~50 kg, 130 watts



67

Surussavadee       

Aug 2018King Mongkut’s Institute of Technology Ladkrabang

 Time-Resolved Observations of Precipitation structure and storm 

Intensity with a Constellation of Smallsats (launched in ~2020)

 6 identical passive microwave 3U CubeSats in 3 LEO planes 

 2U spacecraft bus & 1U spinning passive microwave radiometer 

 Scans +/- 56 degrees across track with swath width of ~2,000 km

 Unprecedented 50-min median revisit with identical spectrometers

 Nominal altitude: 550 km

TROPICS

Credit: W. J. Blackwell
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 Overall AMSU and TROPICS

retrievals agree well with the

WRF truth

 AMSU can retrieve the structure

of the areas with high RR better

than TROPICS does since the

longer wavelengths at 54 GHz

can penetrate deeper into the

strong cores

Retrieved RR
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Monthly Surface 

Precipitation 

Amounts for January 

2016 scaled to RR 

(mm/h)

WRF

TROPICS

AMSU
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2) High-resolution numerical weather forecasting system for Tropics 
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 www.worldmeteorology.com and WMApp provides

 Unprecedented accurate and high-detailed 24-28 hour weather 

forecasts for SE Asia

 Accurate 5-6 day weather and cyclone forecasts for Asia

 Accurate global precipitation estimated from satellite observations 

using AMP and JPP algorithms

 Global earthquake reports 

 Developed based on Dr. Surussavadee’s 11 research papers in several 

famous international journals 

 WMApp is the 1st in SE Asia to provide detailed weather forecasts for 

each administrative division, can specify area, location, time 

precipitation will fall

 Provides forecasted precipitation, temperature, humidity, wind speed 

and direction, and wave height

 AMP-3 is the 1st to successfully estimate precipitation over icy surfaces.  

AMP-5 is the state of the art.

Innovation and Creativity
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Precipitation data and weather forecasts from WMApp

were employed to produce the TV weather forecasting 

program “TNN Weather” on the TV channel TNN24
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Precipitation data and weather forecasts from WMApp

were employed to produce the TV weather forecasting 

program “TNN Weather” on the TV channel TNN24
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Facebook Page “KMITL Weather Forecast for Thailand” by 

Chinnawat Surussavadee now has more than 223,000 likes, 

231,000 followers, and user score of 4.8 / 5.0
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Participated in providing weather forecasts for “Thai Cave 

Rescue”. Weather forecasts were broadcasted in several 

media.
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