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GE4R rain estimate model for Thailand
High spatial/temporal resolution

Wide coverage area
Neaedime renonitofmgflood forecast
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Rain gauge d 70 stations over Chao Pl TMD
Every 1 hour

DVES system Country wide?5x5 km GEe@atellite (IR)
Every 1 hour, Latency 1 FY2C/E

GSM@®PRT) Countmide CombifgdDE Gatellitarkcillary Data
0.1x0.1 degficlx12 km  GEO (IR): MTSAT, MET SGSAA 2
Every 1 hour LEO (Microwave): TRMM,-AR(BJA, DMSP
Latency ~4 hour
GSMaPnew Counimnde CombinddDE Gatelliter¥cillary Data
0.1x0.1 degiddx11 km  GEO (IR): MTSAT, MBT SOH&R
Every 1 hour LEO (Microwave): TRMM, AQUMBEIHOS

Latency more than 4 hot NOAN1A9MetGYp
(latest output on Novemt

Ancillary Data:
JMA Global Analysis (GANAL) (numerical weather prediction (NWP))
JMA Merged satellite and in situ data Global Daily Sea Surface Temperatures (MGDS
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Input data availability Input data which is available All available data
from observation

Input data: GEO Infrare Globatherged Globathergedra&dblution data by
pixeksolution data by JWA NOAA/CPC
Loclp table for the Calculate once a day at aro! Calculate once a day (OOUTC) «

GSMatcrowave imager use nearest GANAL and M( observation time
algorithm inputs

Loclap table for the N/A Calculate once a day
GSMatcrowave (0O0UTC)

sounder algorithm

Th&SMaP A simplified version of the A full version of the
microwd#iecombined  algorithm (morphing and algorithm (morphing and
algorithm Kalmaltering by forward Kalmaltering by forward

process) and backward processes)
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Chao Phraya basin
Rain gauge data from TMD 70 stations
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nput data for our model is onlydRHEnage from FY
Rain gauge data is used &t Vadidittaro( Chao Phray:
pasin)

GSMaRGSMaPaiwnused as reference for comparing \
modeks nputs are combined IR and microwave from |
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ITR ODEL

Create Model from data May to
Octol2809

Decision:
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RESUISKILECORE

hourly Gsmap_nrt gsmapnew 2009m5m210itr daily Gsmap_nrt gsmapnew 2009m5m10itr
hit_count 11341 24262 19713/ hit_count 7544 9514 9163
false _alarm_count 53963 95664 127064/ false_alarm_count 7548 10388 11677
miss_count 21524 8401 10069 miss_count 3065 989 1064
correct neg. count 975767 889628 750988 correct neg. count 26189 21595 18479
Accuracy 0.9290 0.8978 0.8489 Accuracy 0.7607 0.7322 0.6845
Bias 1.9870 3.6716 49284 Bias 1.4226 1.8949 2.0377
POD 0.3451 0.7428 0.6619 POD 0.7111 0.9058 0.8960
FAR 0.8263 0.7977 0.8657 FAR 0.5001 0.5220 0.5603
POFD 0.0524 0.0971 0.1447 POFD 0.2237 0.3248 0.3872
ETS 0.1099 0.1640 0.0980 ETS 0.2704 0.2876 0.2337
hits_random 2019.7874 3848.0512 4815.1012 hits_random 3610.4954 4919.9903 5277.7327
HK 0.2927 0.6457 0.5172 HK 0.4874 0.5810 0.5087
Mean rain truth 0.1093 0.1134 0.1164| Mean rain truth 2.6196 2.7177 2.7993
Mean rain data 0.1070 0.1709 0.5236/ Mean rain data 2.5634 4.0945 12.3507
RMSE 1.4488 1.4296 2.4948 RMSE 10.0720 9.4172 24.6562
Correlation 0.0900 0.2429 0.1590 Correlation 0.2949 0.4952 0.3638
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GSMaPisdhe best score. (improve POD, FAR, ETS,F
GSMaB_nrt

Compare TSNP _nrt

TR Is better on POD (0.6619, 0.3451)

TR is worse on FAR (0.8657, 0.8263)

TR is little lower on ETS (0.0980, 0.1099)

TR is worse on RMSE (2.4948, 1.4488)

Try to iImprove our ITR model, target on improving RI
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HRROBORRECTION

ErrmRajﬂ?_mo'dBaégguge

Ra.&ﬂor_corr%&%@iﬂ?_mddgerJtimated
The model becooreeetsatddiRd-HB

Estimate erroB&aod BRI given that
ITR predicts +BR)R

IR3, BTD Rain

_— - .
_ Error estimator _
Rain and Mo rain
[ -

corrector
IR1
—_— ITR
0 rain Mo rain
-




FOWESTIMAERROR

Estim#taveragegroudatBand BTD

Usirtgurefmamulgkich is a scientific data mining software pa
searches for mathematical patterns hidden in data (http://fo

Res1Hbtimagedt73217.3328d20.0291F btd3>-01 3iB26.083
G132 btd6.21#6.90dtd. 0027 Bht

250 an 5200 A0 btd



RESUISKILECORE

In hourlystalie JER improva£C, POFD and\Rk48 E2MiD,

FERS

In daily skill E&drme,worsena @dpiimproweACC, RMSE, FAR . 3POFD,
EAQTR RMSE is very clo&StdrdiRat of

hourly gsmap | gsmapnew|2009m5m10itritr_error_corrected|daily gsmap | gsmapnew|2009m5m10Qitfitr_error_corrected
hit_count 11341 24262 19713 13913 hit_count 7544 9514 9163 8870
false_alarm_coun{ 53963 95664 127064 94027 false_alarm_coun 7548 10388 11677 10677
miss_count 21524 8401 10069 15869 miss_count 3065 989 1064 1357
correct neg. count| 975767 889628 750988 784025 correct neg. countf 26189 21595 18479 19479
Accuracy 0.9290 [ 0.8978 0.8489 08789 JAccuracy 0.7607 | 0.7322 0.6845 0.7020 |
Bias 1.9870 3.6716 4.9284 3.6243 Bias 1.4226 1.8949 2.0377 1.9113

POD 0.3451 0.7428 0.6619 0.4672 POD 0.7111 0.9058 0.8960 0.8673

FAR 0.8263 0.7977 0.8657 0.8711 FAR 0.5001 0.5220 0.5603 0.5462
POFD 0.0524 0.0971 0.1447 0.1071 POFD 0.2237 0.3248 0.3872 0.3541

ETS 0.1099 0.1640 0,0980 0,0862 ETS 0.2704 0.2876 0.2337 0.2457
hits_random 2019.7874 | 3848.0512| 4815.1012 3541.0318 hits_random 3610.4954 | 4919.9903| 5277.7327 4950.2803

HK 0.2927 0.6457 0.5172 0.3601 HK 0.4874 0.5810 0.5087 0.5133
Mean rain truth 0.1093 0.1134 0.1164 0.1164 Mean rain truth 2.6196 2.7177 2.7993 2.7993
Mean rain data 0.1070 0.1709 0.5236 0.2229 Mean rain data 2.5634 4.0945 12.3507 5.2770
RMSE 1.4488 1.4296 2.4948 1.4527 RMSE 10.0720 9.4172 24 6562 10
Correlation 0.0900 0.2429 0.1590 0.1048 Correlation 0.2949 0.4952 0.3638 0.3355
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