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Topics
1) Development of satellite passive millimeter-wave precipitation 

retrieval algorithms [1]-[9]

2) Development of geostationary infrared precipitation retrieval 
algorithms [10]

3) Development of a weather forecasting system for Thailand [11]

4) Development of satellite passive millimeter wave spectrometers4) Development of satellite passive millimeter-wave spectrometers 
[12]-[13]

5) Development of flood forecasting system [14]5) Development of flood forecasting system [14]
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MM5 vs. AMSU TB’s (K)
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122 Representative Storm Systems

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
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MM5 vs. AMSU TB Histograms; F() Model
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# Action

AMP-3 Algorithm
# 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.
Remove biases relative to MM5 simulations for A5 – A8.

2.
e o e b ases e at e to 5 s u at o s o 5 8

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).
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.

3.

) ; y B
Compute ∆TB 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 ∆TB, secant θzenith, PC’s and other inputs to NN’s.B, zenith, p

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 seaA5248K 5 122 orbits 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
Land: P (mm h-1) = A as given in Step 4 for Case A

5.
Land: P (mm h ) = 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
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Examples of AMP-3 Retrievals
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Examples of AMP Products
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North Pole Precipitation vs. CloudSat
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Rain Gauge Locations
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AMP vs. Gauge Annual Accumulations
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Near real-time AMSU Precipitation 
Retrievals (AMP)Retrievals (AMP)

 Both near real-time and historical data (starting from 2002) areBoth near real time and historical data (starting from 2002) are 
freely available for public.

MIT b i h // b i d / / /AMP/ MIT website: http://web.mit.edu/surusc/www/AMP/

 International Precipitation Working Group (IPWG) website:International Precipitation Working Group (IPWG) website: 
http://www.isac.cnr.it/~ipwg/data/datasets3.html

N l ti th b it htt // d th Near real-time maps on the web site: http://www.aned.psu.ac.th

 Request the data: pop@alum.mit.eduq p p@
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Matichon Newspaper
April 19 2010April 19, 2010

Page 20
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Matichon Newspaper
November 23, 2010,

1st page
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Matichon Newspaper
N b 23 2010November 23, 2010

Continued from 1st page
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Matichon Newspaper
November 1 2011November 1, 2011

Pages 6-7
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Nation Weekly Newspaper
November 11, 2011

Pages 16-18
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Nation Weekly NewspaperNation Weekly Newspaper
November 11, 2011

Pages 16-18
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Nation Weekly Newspaper
October 12, 2012; Pages 28-29
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Hurricane Sandy on Oct 26, 2012
ATMP-1 Suomi NPP ATMS AMP-4 NOAA-18 AMSUATMP-1 Suomi NPP ATMS AMP-4 NOAA-18 AMSU

AMP-4 NOAA-19 AMSUAMP 4 NOAA 19 AMSU
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October 26, 2012

ATMP 1 S i NPP ATMSATMP-1 Suomi NPP ATMS

AMP-4 NOAA-19 AMSU
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Topics
1) Development of satellite passive millimeter-wave precipitation 

retrieval algorithms [1]-[9]

2) Development of geostationary infrared precipitation retrieval 
algorithms [10]

MTSAT PSU Precipitation retrieval algorithm (MPP)

3) Development of a weather forecasting system for Thailand [11]3) Development of a weather forecasting system for Thailand [11]

4) Development of satellite passive millimeter-wave spectrometers 
[12] [13][12]-[13] 

5) Development of flood forecasting system [14]
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August 6, 2007

44MIT Surussavadee
Nov 2013

www.aned.psu.ac.thPSU



Topics
1) Development of satellite passive millimeter-wave precipitation 

retrieval algorithms [1]-[9]

2) Development of geostationary infrared precipitation retrieval 
algorithms [10]

3) Development of a weather forecasting system for Thailand [11]

4) Development of satellite passive millimeter wave spectrometers4) Development of satellite passive millimeter-wave spectrometers 
[12]-[13]
 Predict precipitation retrieval accuracy of ATMS before its Predict precipitation retrieval accuracy of ATMS before its 

launch
 Find appropriate specifications of passive millimeter-wave Find appropriate specifications of passive millimeter wave 

spectrometers for geostationary satellites 
5) Development of flood forecasting system [14]
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Geo-Microwave Sensor Concepts
10 km400 km

ApSynthesis
GeoSTAREven a 2-m dish

Can be integrated on GOES

10 km/secGEM
GEM’

Trms  0.5K (400 GHz,  = 0.04s) 
Weight ~50 kg, 130 watts

GEM
2 meters

1.2 m
GOES

2 m
GEM’

2 m

Nodding
Subreflector
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Study area: Khlong U-Tapao River Basin
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Surface elevation (m) of Khlong U-Tapao River Basin
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Scatterplot between observed and 12-hour forecasted water levels 
at the station STN11 for years (a) 2008 and (b) 2009
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Comparison of observed and 12-hour forecasted water levels at the 
station STN11 for years 2008 and 2009
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RMS Errors (RMSE) for 12-Hour Forcasted Water Levels (m) and Annual 
Means of Water Level (MWL) (m) for Stations STN09 and STN 11 for Years 

2008 and 2009 

Station 2008 2009
RMSE (m) MWL (m) RMSE (m) MWL (m)

STN11 0.42
(1.92%) 21.86 0.41

(1.85%) 22.13

STN09 0.74
(6 67%) 11.10 0.64

(5 60%) 11.42STN09 (6.67%) 11.10 (5.60%) 11.42
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Contact
 Email: pop@alum.mit.edu

 Personal website: http://www.chinnawat.com

 ESSAND’s website: http://www.essand.psu.ac.thESSAND s website: http://www.essand.psu.ac.th

 ANED’s website: http://www.aned.psu.ac.th

 Website for weather and natural disaster information: 
http://www.worldmeteorology.com 
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