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Fatah Masthawee 2014: Application of Artificial Neural Networks (ANNs) and FY-2E
Satellite Image for Rainfall Estimation in Thailand. Master of Science (Watershed and
Environmental Management), Major Field: Watershed and Environmental Management,

Department of Conservation. Thesis Advisor: Mr.Piyapong Tongdeenok, Ph.D. 106 pages.

The objectives of this research were estimate brightness temperature from remotely sensed data
as FY-2E satellite, and evaluate rain rate amount by using Artificial Neural Networks (ANNs) model. The
brightness temperature belong to satellite wave length were limiting parameter in ANNs model and
correlated with automatic rainfall field recording data. The percentage error and root of the mean square
error (RMSE) were employ to calibration and validation approach. The data were compile during 1 July
to 31 December 2010 and bands resolution within FY-2E were used as IR1, IR2, WV and IR4 for find out

brightness temperature.

The results showed that the average monthly brightness temperature highest appeared in winter
season and lowest was in rainy season due to the wetness of land cover affected to decrease surface
temperature. The relationship between brightness temperature and rain rate were no significant in every
region of Thailand due to rainfall amount were cause from various factors and atmospheric condition. The
ranged of correlation between rainfall estimation and observation was moderated to high as 58 — 99
percentage which high correlation in heavy rainy period and moderately showed in dry period. The model
calibration and validation were found that the relationship seem to be low with ranged 29.96 to 40.72 of

parameter error and 29.07 to 45.62 of RSME respectively.

Student’s signature Thesis Advisor’s signature
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Dendrites : Accept Inputs

Soma : Process the Inputs

Axon : Turn the Processed

Inputs into Qutputs

Synapses : Electrochemical

Contact Between Neurons
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[1/(1+e

-(83.7941063086818 - 0.0395955694467775 * IR1 - 0.364645971610098 * IR2 + 2.49155000715692 * WV -

1.97511194640475 * [1/(1+e

2.12539718961775 * IR4)):| -((-849.119663652991) + 1.28328705708293 * IR1 + 0.854765138184641 * IR2 +

- 18.0237140028116 * [1/(1+e

2.38503854098422 * WV - 0.443901486532189 * IR4) -((-254.562831323295) - 0.493299829260946 * IR1

)] +1.55530752139596 * (1/[1+e

+ 0.682200943440502 * IR2 - 0.0911586960711746 * WV + 0.937429445480978 * IR4)

)] + 1.84359472145273 * (1/[1+e

(530.965726193172 - 1.1334954835358 * IR1 + 1.40776044625261 * IR2 + 0.769756812059005 * WV - 3.09824488183596 * IR4)):|

-(83.9905275813925 - 0.205973140961686 * IR1 - 2.11382523290024 * IR2 - 0.538128940652776 * WV +

2.03558190967698 * [1/(1+e

2.22564357246466 * IR4)):| -((-451.905889735199) + 0.715378571847477 * IR1 + 0.451231370429904 * IR2

+ 18.8785647472945 * [1/(1+e

+1.24252181633867 * WV - 0.235894906216022 * IR4)

)} *25.626775737517 + 76.365488194946
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3. MAnaN

Usmnaely (uu/ry) = {5.36723089398515 - 0.964647793279654 * [1/(1+e"

241.675943300779) + 0.244051304115703 * IR1 + 0.752391866112405 * IR2 - 0.345390404677578 * WV + 0.397550893552638 * IR4))]

-((-29.1597082855775) - 0.597274681911462 * IR1 + 1.51505921552248 * IR2 - 1.00079670910305 * WV +

10.0095176341703 * [1/(1+e

0.167416926881677 * IR4))] -((-32.1455272338464) - 0.539086021273074 * IR1 + 1.5797744210257 * IR2 -

- 9.76296105554922 * (1/(1+e

1.16128054161841 * WV + 0.207907803551041 * IR4) -((-282.028062289215) - 0.128040296768799 * IR1 -

)] +4.1833005632345 * [1/(1+e

0.839372429564867 * IR2+ 0.559774653443195 * WV + 1.52705492066307 * IR4))] -(875.064725157339 -

+ 13.3498554684459 * [1/(1+e

0.682842127407083 * IR1 + 0.499622234350732 * IR2 - 3.13534641771589 * WV - 0.608558729573493 * IR4)

)] - 9.34902391987029 *

-(138.34536084509 + 0.981645734424015 * IR1 - 0.454492199049273 * IR2 - 0.53912930393161 * WV - 0.488255390733551 * IR4))]

[1/(1+e

-(392.133603428558 - 0.308595317725905 * IR1 + 0.169509112212693 * IR2 - 1.33043797658454 * WV -

14.0087814767155 * [1/(1+e

0.291808340154498 * IR4))] -(398.303594025934 + 0.67955150137389 * IR1 + 0.0976560417556537 * IR2

+4.12818729244459 * [1/(1+e

- 0.130475002729851 * WV - 2.21245470325509 * IR4)

)1} *23.331584809476 + 72.4098559172414

4. MANZIUDON

YTy (uu/mu) = {6.96563390508455 + 3.89094875632253 * [1/(1+e

(181.332553953609 + 0.0694661728622456 * IR1 - 0.140147304157958 * IR2 - 0.0524827611902299 * WV - 0.651096132308704 * IR4)):|

-((-169.062074628601) + 0.157883541259331 * IR1 + 0.233304061479858 * IR2 - 0.0885183241017787 * WV +

4.33452817938363 * [1/(1+e

0.441467419652078 * IR4)):| -(84.7437002489373 - 0.577412268043669 * IR1 - 0.153947394039498 * IR2 +

- 5.17186841223583 * [1/(1+e

0.192596683087648 * WV + 0.109434442204553 * IR4) -(99.1459598006857 - 0.268775044300797 * IR1 +

)] -2.11463818559291 * [1/(1+e

0.0166648995004161 * IR2 - 0.0538168655865888 * WV - 0.144056262233207 * IR4))]

+ 7.59595619953142 * (1/[1+e

(74.9018810293936 - 0.23635964371729 * IR1 - 0.0540180278980528 * IR2 - 0.313055299692635 * WV + 0.225766531566018 * IR4))]

-(75.735894521534 - 0.166212665315487 * IR1 + 0.372936266239234 * IR2 - 0.322883763376454 * WV -

6.13300635492972 * [1/(1+e

0.218817336002488 * IR4)):| -(66.158186338177 - 0.0550738747562176 * IR1 + 0.209986585071183 * IR2 -

- 4.02290414063128 * [1/(1+e

0.104214482810082 * WV - 0.318821935265664 * IR4) -((-16.9941237469116) + 0.0680927290104918 *

)] - 4.02591562559884 * [1/(1+e

IR1 - 0.309735528765842 * IR2 - 0.0845467162758275 * WV + 0.368760093159248 * IR4)

MY * 12.140106352651 +
64.3004290588235



105

5. mala

-(371.920194196991

Fuaeu (uu/3.) = {19.1214508878522 - 10.0205420536221 * [1/(1+e

+0.51167177371243 * IR1 - 0.495064835968162 * IR2 - 0.216735729349496 * WV - 1.42459319296268 * IR4)

)] - 10.3925304710494 *

-(267.374098941707 - 1.39065333797973 * IR1 + 1.50018539662564 * IR2 - 0.35939976780139 * WV - 0.919627158564822 * IR4)):|

[1/(1+e

-((-269.433242082266) + 0.43432066149581 * IR1 - 0.491917644551611 * IR2 + 0.238428644221447 * WV +

19.8504899506545 * [1/(1+e

0.995181483622356 * IR4))] -((-331.002739931144) + 0.513217969223778 * IR1 + 0.16535869422554 * IR2

+14.3410436543317 * [1/(1+e

+0.939000987805328 * WV - 0.0525223599723724 * IR4))] ~((-200.42679029697) - 0.606759760548578 *

13.4375321463701 * [1/(1+e

IR1+ 1.20875741484941 * IR2 + 0.655817962375613 * WV - 0.277142082131624 * IR4)

)] - 9.88050345043796 * [1/(1+€

(721.393020643138 - 0.270780960788322 * IR1 - 1.70485474552665 * IR2 - 0.422462753410961 * WV - 0.966102050214224 * IR4))] T

-(370.199713064805 + 0.361577473156485 * IR1 - 0.704197876878962 * IR2 - 0.807943076920063 * WV -

11.5909829354589 * [1/(1+e

0.554908912230589 * IR4) -(14.8694094414165 - 0.868316717552976 * IR1 + 0.0216958477163841 *

)] -0.920373524918489 * [1/(1+e

IR2 + 1.69385491751829 * WV - 0.803263166629208 * IR4)

)} *27.51514893312

+ 78.0284954235294
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