3 > a 0 a d?l i 1
darsas wellauuugneasiunslssnusdudinunauelug)
U, o/ =

TERY qUIT NANTR

dszsrundsnen SRNANARTIANTE AT ATUNTANE Unus i

< &
nssunsndsnun $9ANANTIANE AF.89U TINNEIINNS
AT auNsA Uszanaed
Py 4 = = I's a a
Usznnanslinus MEUNUS Ug.8. A1979%819A9N3IN TSN,

NUIINYIRYULTAQS, 2557

ARAnI 1Bunauehudanu® nrslFuufan Buncuely auntsanaay
o> )
"4 L]
unAnsa
TunsAnepsaiiss gulszasduaniunisAnmn  1lsx nnsusnAnIieL B ifien ey

mmmﬁuﬁuéi:udwlﬁmmﬂuﬁl?ﬁmﬂm?éi'mf-aEvi'mmqﬁ'mu The Tropical Rainfall

k7 11
. . . A alay v ey
Measuring Mission (TRMM) AutBunaueludanuni lfannantidaludnluid o Jsvnnsfigea

ednwEnsUsuui A B nruilFarnnisdnsadaaanaiian TRMM laaidanaunis 7

winl ,,f_\_lj'"ﬁ_ ] ﬁl?m'\mnlum1mmﬁnﬂq9ﬁﬁsgﬂmqg:mﬁomem TRMM Wiln&iAeadvn Funoy
af £
diiifsduscuiiguinin  lunsdnmdeyedulutoageduludl 2552 - 2554

¥
o

wheufeuduain TRVMM Auduainan isadusaiuifaensugnlaningnsiuwauiavun
50 annil MnnsasasauAIideiasesdieyaluaInaniiifng®d Double Mass Curve 3
goTREUNMeRmegeLS L 43 §0nil taevie 43 annfifeernnelu 33 Rngazesns
angaafaamafiay TRMM

o 1 = JI i o o QAR ' i 1 oi’
nsRtwIANFundwdRuianndiayaduainaontidndudntulRluiuiguin

=l 2/
dnuariuilanset adu3% Thiessen Method Wiadnasn gudieya GIS venfFunnul

e pdrY iLews b R

LY

?r"Lﬁmnm?éi'm@ﬁfmmmﬁﬂu TRMM  wasiBunoudluideiuined lugiuniiuazionn

weniu Tnaldiumiarasinigaannnisdsanos TRMM uman

s A ReuNsLRLWAN andiayavanuadauag 142,927 ¢ TiAadn
fail ﬂ"\m'mﬂmmﬂéﬂunmemﬁmugm‘i (Mean Absolute Error, MAE) Hewinfiu
1433 Aenuilefifuianuaaaeisuaindieis (Bias) Sawindu 2.958 Avlafidus
ﬁmmwmmsmqﬁuﬁgnﬁm (Probability Of Detection, POD) Hewwinri 0.58 FafluAnd

Aaudinsnala uazAslafifuddnignunisngadt ilanaia (False-Alarm Ratio, FAR)



1 o idi

fanwindu 0557 dufluafireudineinlidmela 1Bunruanmsdimadonmadfioy
TRMM daulugeaas 48 f«i:ﬁﬂ'ﬁfagjswdw 0 84 5 Tadwms Teetiunouduadsainnis
o ™ - ..y 4 & A ) d a & d Ae | oo om
Asaadnaaniien TRMM Wenfinnnndiiunasuadedavuiannanniidnelues uds
TunsAnsaseiiliiaen WaunisdwsudSuuiaBunaseluanuau 7 aunis tun
1) Power Transformations, 2) Geostatistical Bias Correction, 3) Binning Technique, 4)
Hybridization Technique RN 5) Hybridization Technique WULT 2 6) Hybridization
Technique WuL® 3 uaz 7) Hybridization Technique w4 Iasaunisgnuan
Ld
419

m luﬂfieanm‘iﬁ ‘usfmra'mn'i PIALIIANURIINAS L1

wuft 1 fe 3 “lum?ﬁnm‘lﬁiﬁﬂnﬁ%fasﬂaﬁmmdﬂuq@duﬂ 2554 YN9ATIAGBL
1isvAninaresinufuuiitiunneuaninnnsdimalagaaian TRMM  fanisianson
{1NA1 Root Mean Square Error (RMSE), Mean Error (ME) WA Mean Absolute Error
(MAE) nan1smsiaaaulss@nsus (FETY <ol 1) dwsudeyacluse 3 drlnailaRansounsn
RMSE, ME uay MAE auntsfilfiranapannindeutionfigaliui Power Transformations,

o/

Power Transformations Waz Hybridization Model 1 ANa1AU 2) avsud famclua"imui.uﬂ
#A{1gunAt RMSE, ME  uay MAE mmqem"lum'mmmm ‘?lif‘ﬁ, ,’f_igg_‘i?';fq_,lﬁgg“ Power
Transformations, Hybridization Model 1 wae Hybridization Model 2 AMNAIAL WA 3)
z%w?u%mgziN'ummﬁ@uiﬁ@ﬁm@mm KMSE, ME Uz MAE aumsiiifinnuaaaiAden
ﬁﬂﬂﬁ@ﬁ‘lﬁufi Power Transformations, Geostatistical Bias Correction waz Power
Transformations AMN&IAL

annsiiAs IR T s T sdulnan s Ran s Andu ST AN anduTus
(Correlation Coefficient, R) seninaBunashudndsulunahinmaialiainenadies

‘ Pr g P o ol o
TRMM ‘V!ﬂ%_:l: I‘YN‘?E@I’)‘U 1!'}’]‘1_'2‘24 ,Qgt.luL_QWUVlilﬂ']’lllf{lIW UANH 'L‘Li‘ll’iﬂlﬁ.lu’a’iﬂﬂQT

éi'im&iﬁciﬂmfmﬁﬂu TRMM Tuiniran1sdrudnevizantednudidnziunnifludaulug



Title HYBRIDIZATION TECHNNIQUE FOR UPSCALED RAINFALL

ESTIMATION
Author Suban Phonkasi
Advisor Associate Professor Sarintip Tantanee, Ph.D
Co - Advisors Associate Professor Sanguan Patamatamkul, Ph.D

Somkait Prajamwong, Ph.D
Academic Paper Thesis Ph.D. in Civil Engneering,
Naresuan University, 2014

Keywords Areal Rainfall, Bias Coorection, Hybridization Model

ABSTRACT

The main objectives of this study are: firstly, to evaluate the relationship
between rainfall obtained by TRMM satellite observations and areal rainfall obtained by
the Automatic rain gauges; secondly, to find the appropriate the bias correction method
for rainfall obtained from the Tropical Rainfall Measuring Mission (TRMM) satellite
observations. The 7 bias correction equations have been applied in this study over the
area of Nan river basin. The rainfall data during the rainy season of 2009 -2011 are used
to compare between TRMM rainfall and rainfall obtained from 50 automatic rain gauge
stations of Thai Meteorological department. By considering the consistency of rainfall
from these stations with Double Mass Curve method, only rainfall from 43 stations can be
utilized in the study. These 43 stations locate within the 33 pixel of the TRMM satellite
observation.

The areal rainfall data from the automatic rain gauge stations within Nan River
Basin and surrounding area, have been determined by using Thiessen method.
Geographic Information System (GIS) database of the rainfall from the TRMM satellite
observations and areal rainfall at the same location and time are then developed based
on the pixels of TRMM.

Using 142,927 pairs of areal rainfall and TRMM rainfall, the primary relationship

has been investigated. The obtained statistical parameters of Mean Absolute Error



(MAE), Bias, Probability of Detection (POD) and False-Alarm Ratio (FAR) are 1.433,
2.958, 0.58 and 0.557, respectively. POD shows the satisfactory result whereas FAR is
relatively low and unsatisfied. 48 percent of rainfall from TRMM are between 0 to 5 mm.
The average rainfall from the TRMM are higher than the average areal rainfall from the
automatic rain gauge stations.

The 7 equations of bias correction are used in this study which are: 1) Power
Transformations, 2) Geostatistical bias correction 3) Binning Technique, 4) Hybridization
model1, 5) Hybridization model2, 6) Hybridization model3, and 7) Hybridization model4.
The Hybridization model of 1-4 have been developed in this study by integrating the
technique of the equations 1-3. The efficiency of bias correction methods of TRMM
satellite observations have been examined by the Root Mean Square Error (RMSE),
Mean Error (ME) and Mean Absolute Error (MAE).

Rainfall during rainy season of 2011 are used to verify the efficiency of the bias
correction equations. It is found that 1) for 3- hourly rainfall: Power Transformations,
Power Transformations and Hybridization model1 provides the minimum of ME, MAE and
RMSE, respectively, 2) for daily rainfall: Power Transformations, Hybridization model2
and Hybridization model1 provides the minimum of ME, MAE and RMSE, respectively,
and 3) for monthly rainfall: Power Transformations, Geostatistical bias correction and
Power Transformations, provides the minimum of ME, MAE and RMSE, respectively. .

The spatial influence has been primary investigated by using the correlation
coefficient (R) between areal rainfalls and the surrounding TRMM rainfall of four sides.
Most of the results show good correlation between areal rainfall and TRMM rainfall in the

left side pixel or the western direction.



