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Satellite Data Analysis

i d i f ll f lliEstimated Rainfall from Satellite

http://www.satda.tmd.go.th/



Brightness temperature MTSAT

Wi d 850hP f WRF 3DVARWi d 925hP f WRF 3DVAR
21  April 2013 

Wind 850hPa from WRF-3DVARWind 925hPa from WRF-3DVAR



Brightness temperature MTSAT

Wi d 700hP f WRF 3DVAR
21  April 2013 

Wind 500hPa from WRF-3DVARWind 700hPa from WRF-3DVAR



Comparison  21  Apr. 2013  

Estimated Rainfall AWS (12h)WRF 3DVAR Estimated Rainfall 
from Satellite  (12h)

AWS (12h)WRF-3DVAR 
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Conceptual of Frame WorkConceptual of Frame Work
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Training

Standard operating procedure (SOP)
Manual

 
Convert andUploadConvert and Upload 

Estimated Precipitation 
Retrospect fromSatelliteRetrospect from Satellite

 



Over Thailand, 2000-2010

Table shows the descriptive 
statistics data analysis

Statistics
Observations GSMaP_MVK 

N Valid 3652 3652 
Missing 0 0

y

Thailand 10 Years

Missing 0 0 
Mean 4.228328024352 3.766199290570 
Std. Error of Mean .0692279470110 .0718674290254 
Median 3.075000050000 2.345098000000 
Std Deviation 41835680441611 43430766398311

Summer WinterRainy 
Std. Deviation 4.1835680441611 4.3430766398311 
Range 31.1921580000 30.0705900000 
Minimum .0000000000 .0000000000 
Maximum 31.1921580000 30.0705900000 

Statistics Statistics StatisticsStatistics 

 Summer 
Observations 

Summer
GSMap_MVK 

N Valid 892 892
Missing 0 0

Statistics

 Rainy
Observations 

Rainy
GSMap_MVK 

N Valid 1530 1530
Missing 0 0

Statistics

 Winter
Observations 

Winter
GSMap_MVK 

N Valid 1230 1230
Missing 0 0Missing 0 0

Mean 2.950862793931 2.776754163059
Std. Error of Mean .1243944812729 .1254816602629
Median 1.581372550000 1.266666650000
Std Deviation 37152114849988 37476815739338

Missing 0 0
Mean 6.6615180140 6.02551582370
Std. Error of Mean .10199428308 .111923745845
Median 5.7862745000 5.08725500000
Std Deviation 398952825343 4377921318687

Missing 0 0
Mean 2.128099001129 1.673378768662
Std. Error of Mean .0865620615432 .0926512286891
Median .895098030000 .171568630000
Std Deviation 30358488620643 32494042097661Std. Deviation 3.7152114849988 3.7476815739338

Range 24.0509800000 20.7568630000
Minimum .0000000000 .0000000000
Maximum 24.0509800000 20.7568630000

Std. Deviation 3.98952825343 4.377921318687
Range 24.03137348 30.033335097
Minimum .40882352 .037254903
Maximum 24.44019700 30.070590000

Std. Deviation 3.0358488620643 3.2494042097661
Range 31.1921580000 25.2901950000
Minimum .0000000000 .0000000000
Maximum 31.1921580000 25.2901950000



Over Thailand, 2000-2010

Summer Summer Winter Winter Rainy Rainy Over Thailand Over Thailand 
 Correlation 

Year 0.832 
S 0864Summer 0.864
Rainy 0.777 
Winter 0727 

’  C l ti

Winter 0.727 

arson’s Correlation

rential statistical analysis

Observations GSMaP_MVK Bias PE(%) MAE RMSE 
Year 15441.855 13749.524 1692.331 10.959 1.546 2.516 rential statistical analysis
Summer 2632.170 2474.750 157.420 5.981 1.137 1.956 
Rainy 10192123 9217241 974882 9565 2062 2890Rainy 10192.123 9217.241 974.882 9.565 2.062 2.890 
Winter 2617.562 2057.533 560.029 21.395 1.203 2.374 



Estimated rainfall in time series

Estimated rainfall over whole Thailand  (16 May 2000 -15 May 2010: 10 years)

The first experiment is comparison GSMaP_MVK to rain gauge station over whole 
Thailand was conducted by comparison GSMaP MVK estimated rainfall to rainThailand was conducted by comparison GSMaP_MVK estimated rainfall to rain 
gauge observations during 2000 - 2010 periods. The results showed a good 
relationship both data.  



Comparison Sat. rainfall to Obs. over Thailand

R i f ll f S lli R i f ll f Ob tiRainfall from Satellite Rainfall from Observations
Picture By Nipon Sukunthamet Over Thailand



Comparison Sat. rainfall to Obs. over Thailand

R i f ll f S t llit R i f ll f Ob tiRainfall from Satellite Rainfall from Observations
Picture By Nipon Sukunthamet Summer



Comparison Sat. rainfall to Obs. over Thailand

R i f ll f S t llit R i f ll f Ob tiRainfall from Satellite Rainfall from Observations
Picture By Nipon Sukunthamet Rainy



Comparison Sat. rainfall to Obs. over Thailand

R i f ll f S t llit R i f ll f Ob ti
Picture By Nipon Sukunthamet

Rainfall from Satellite Rainfall from Observations
Winter



Results and Discussions
Study the relationship of the estimated rainfall from meteorological satellite 
data to the measures rainfall from rain gauge observations over whole country 
by amount of average daily rainfall The results showed that the relationshipby  amount of  average daily rainfall. The results showed that the relationship 
of linear regression the both data, R2 is 0.6451, CC is 0.80, MAE is 1.55, RMSE
is 2.51 and STD is 4.27. The relationship of the both data in summer season as 
R2 i 0 7305 CC i 0 85 MAE i 1 14 RMSE i 1 95 d h STD i 3 73 IR2 is 0.7305, CC is 0.85, MAE is 1.14, RMSE is 1.95 and the STD is 3.73. In 
rainy season has the R2 is 0.4788, CC is 0.69, MAE is 2.06, RMSE is 2.89 and 
the STD is. 4.19, and in winter season has the R2 is 0.4436, CC is 0.67, MAE is 
1.20, RMSE is 2.37 and STD is 3.15 are following table 1.1.

Therefore, the relationship between the both data showed that the linear regression of R2 is 
low 0.4436 and a maximum of 0.7305 is low 0.4436, and the coefficient of correlation as the 
CC has a minimum value of 0.67 in winter and a maximum of 0.85 on the season 



Table and Graph summarize estimation rainfall 
from meteorological satellite and correlation with 

observation in August 2013
g

observation in August 2013

MeanSum of 
Satellite

Sum of 
Observations Bias of Sum PE of Bias

AVG of 
PE/Day

Mean 
Absolute 

Error

Root Mean 
Square Error Correlation

Th il d 223487 235764 12277 521 1142 20775 26136 085Thailand 22348.7 23576.4 1227.7 5.21 11.42 207.75 261.36 0.85
Northern 5623.7 7665.3 2041.6 26.63 15.12 98.81 130.04 0.82
North-Eastern 5591.4 4921.8 -669.6 -13.6 -75.38 92.02 143.36 0.57
Central 4142 26565 14855 5592 7883 7233 12138 077Central 4142 2656.5 -1485.5 -55.92 -78.83 72.33 121.38 0.77
Eastern 2856.1 3002.1 146 4.86 -17.57* 52.41 83.58 0.54
Southern 4135.5 5330.7 1195.2 22.42 28.24 52.39 73.35 0.91



Table and Graph summarize estimation rainfall 
from meteorological satellite and correlation with 

observation in September 2013
g

observation in September 2013



Table and Graph summarize estimation rainfall 
from meteorological satellite and correlation with 

observation in October 2013
g

observation in October 2013



TY “WUTIP” 20130930

http://www.metalarm.tmd.go.th/monitor/typhoon



TC “WUTIP” attack 30 September 2013

30 September 201329 September 2013



Comparison Radar to Satellite, 30 SEP 2013

S k N kh R dSakon Nakhon Radar
30 Sep 2013 Estimated Rainfall from Satellite

30 Sep 2013



TY “NARI” 2013101400



Satellite Analysis Data

Rainfall Satellite Analysis Data

Estimated rainfall Clouds cover area

http://www.satda.tmd.go.th/sat/2013101304.jpg



Estimated rainfall from satelliteEstimated rainfall from satellite

Before, TC “NARI” attack 13‐14 October 2013



Estimated rainfall from satellite

During, TC “NARI” attack 15‐16 October 2013



Estimated rainfall from satelliteEstimated rainfall from satellite

After, TC “NARI” attack 15‐16 October 2013



Estimated rainfall from satellite



Satellite images, 20 November 2013





Conclusions

Performance of the meteorological satellite rainfall over the country and vary
according to the season of rain The conditions of terrain characteristics ofaccording to the season of rain. The conditions of terrain characteristics of 
each part cover Thailand has contributed significantly to the estimation of 
precipitation that can separate detailed study of each sector further. 

However, the amount of average daily rainfall throughout the year, the estimated 
rainfall from satellite is consistent with the amount of average daily rainfall 

t t i t ti d l th l ti hi f d i f timeasurements at rain gauge stations, and also the relationship of good information 
desirable. 

Therefore, the estimated rainfall from satellite is enough to use the potential of 
the estimated rainfall in the whole area of Thailand.



Future work
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Estimate precipitation from satelliteObservation : TMD Observation : TMD 

TRMM , GSMAP

Rain gauge
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Future Work

Satellite Mapping C-band radarSatellite Mapping

SWAT

- Bias 
-CC
- RMSE
- R-square

Auto-gauge

SWAT model

Yom Watershed

Proposal Research in Yom Watershed
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