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Abstract

Every year, Nakhon Sawan Province is affected by water-related disasters, including floods and droughts. Therefore,
high-accuracy rainfall data and comprehensive coverage are crucial for effective water management. The main
objective of this study was to estimate daily rainfall using data from the Himawari-9 satellite based on cloud-top
brightness temperature. The study analyzed the Pearson correlation (r) and developed a model for estimating
daily rainfall. Additionally, three rainfall estimation methods were compared using Himawari-9 satellite data:
1) Auto-Estimator, 2) IMSRA, and 3) Non-Linear Relation (NLR). These methods were calibrated using rain gauge
data from meteorological stations via linear regression, and their errors were evaluated in Microsoft Excel. The results
showed that all three methods had moderate to high correlations between satellite-derived and observed rainfall,
which were significant at the 0.01 level. Among them, the NLR method proved to be the most suitable for practical
use, with the highest correlation (r = 0.7163) and the lowest Root Mean Square Error (RMSE) of +7.61 mm/day and
Mean Absolute Deviation (MAD) of 3.84 mm/day.
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Table 2  Regression statistics for estimating rainfall

from brightness temperature band 13

Model Linear Polynomial
R 0.675 0.711
R Square 0.456 0.505
Adjusted R 0.455 0.502
RMSE 7.98 7.61
MAD 476 3.70
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Table 3  The relationship between rainfall from satellite
data and rainfall from rain gauges
Method Rainfall AE IMSRA NLR
Rainfall 1
AE 0.7069" 1
IMSRA 0.5921" 0.8815" 1
NLR 0.7163" 0.9852" 0.79560" 1

** Correlation is significant at the 0.01 level

= ada 1 a :’

NaN1IRaULNLUATNTU Sz AU i
UINUTINIAuATETIA NNTigungianueing
vadpaaNsdugudsiTnInanes wudnsun iy
NeIUNINNITNNIY Tz AU NLR J@n R? §980 LYY
0.51 Ya1AaALARE" RMSE LazaA1nanaLaaa MAD
ﬁaﬂﬁq@ WINAL +-7.55 WAz 3.84 ARG AU ANE19U

A a 4 AV va aa '
99898 AaUSN NI WA bFUINNATNNTU TE N Bk UL
AE @1 R? winnU 0.498 wasiAtnanatafas RMSE
LRZANARIALAREY MAD LYINAL +-7.65 Way 3.95 NARLIAT/ 14

Rainfall estimation using Himawari-9 satellite data: 373

A case study of Nakhon Sawan Province

y=0.0091x2 - 5.402x + 798.31
R*=0.5053

. RMSE = 7.61

N=329

Rainfall from rian gauges
=
(=1
[=3
=1

200 220 320

Brightness Temperature band 13

Figure 2 The relationship between brightness temperature
and rainfall from rain gauges
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Figure 4 Some examples of rainy days on the 1st day of each month from January to June 2024
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Figure 5 Some examples of rainy days on the 15th of each month from January to June 2024

using the NLR method
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Figure 6 Some examples of rainy days between 1 and 6 July 2024 using the Polynomial method
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Figure 7 Some examples of rainy days between 1 and 6 July 2024 using the NLR method



376  Narathip Phengphit

97N Figure 4 LAz 5 LA IRIANEENITALWIN
Tug293%7 1 uaz Ui 15 vestdenunTAnGs fnwiou
W.f1. 2567 33M 31Tz AN USI asinr LD NLR Sana
uaugge Togramzluusaidulian wioanlulsunm
ae wnnzguwAm T sUsslomilunsuSmsdans
1 MIUNBIITBM TN EATNTIY Taglanzmiiasiu
wazHansznuanasuad nyevn lulndudadsluns
SN EssA sl auluzengau smwanme
wlsUn &analianuusinsrlunisszanmdranas
@4 Figure 6 W8z 7
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