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Abstract

The objective of the study was the guideline of the application of Google Earth Engine (GEE) platform
for monitoring and analysis of wildfire by using satellite imagery of Terra and Aqua in the system of MODIS from
database of the Fire Information for Resource Management System (FIRMS) by the National Aeronautics and Space
Administration (NASA). The present study focused on the presentation of using GEE platform for the assessment
and display the amount and cumulative count of hotspots in near real-time and automatic. In addition, it can
determine the area of interesting (AOI) and time series. The results of the study presented the most of hotspot areas.
It is useful for monitoring and planning of the protection of wildfire. In this study, the accuracy assessment was
done by comparing with the locations of wildfire in year 2020 in Amphoe Pai, Mae Hong Son province as a case study.
The study indicated that the values of total accuracy were 76.19% and the Kappa coefficient of correlation were 0.78.
It means the results in good level. As a result, the application of GEE platform for monitoring wildfire in near real-time

and automatic can be used as an efficient tool for monitoring the risk area of wildfire.

Keywords: Google earth engine, Wildfire hotspot, Satellite imagery, Near real time
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voamuaea1 e luszuy MODIS Taglda1nmIfIuIaAInuAeI Y (Confidence value) HIA1UINIINAUR DY
a a P . ° a L] ' S
NIUTVIAUAVDINT NN DTYD8 (Geometric mean of sub-confidence parameters) TUIU 5 WNTUINDTIDY LL‘INEJEJﬂL‘l]u
C, 19 C, [19],120]
a o = [ 1 o 1 1 9 A ] 1 1 1
WMoY C, 19 C; AInaIzgnmuIaaIna a9 dszneulidre T, Ae 1emnnudesainnues
H T 4 y o ) g

QWi (Brightness temperature) 11 360 K #30%29A0e190aud 4 lulaswas (um) N, Ao S1uiuniniavediin
(Number of adjacent water pixels) ,N__ A9 1IN YYD IUNN (Number of adjacent cloud pixels), Z, A% ZA; Ao Adauls
WINTF U (Standardized variables) 108 Z, = (Ty — T,) /8,4 wag Zyy = (AT — AT)/8xr Fa1 8 Ao Andouuu

.. A S a . Y A
¥19591U (Standard deviation) 118 S(x; o, B) AB WINTUAADYY (The ramp function) gangaadluaumsi 1 - 3:[20]

if x<a;thenS(x;a, ) (1
ifa <x< BithenS(x;a, B) = % 6)
if x= fithenS(x;a, f)=1 (3)

' s A o a o o 1 §y & a ERl Y
Tag x Ap AmlandunininsandmivmamanuselumTlneites C, 03 C, laun a1 Ty, Zy, Zar,
A 1 a s o 2 A a ) o ' A O a J =3
Nac uae Naw, a A9 AWITINADINYGNNTHUAVULINDNITNITAUTIHIUHIAANUTDNUNITNNDIEBY C, D3 C;
Y 1o A a 7 ° X4 a o W ' A d a ¢
Vlﬂ!.l,ﬂ f1 T4_, 3.0,3.5,0uag ﬂ A9 AMWITINABINGNNIHUAVULNDNITNIITUITTHIUNININNULFONUNITININDT

g00 C, 09 C, I8N 1360, 6, 6 uag 4 awaaaluaunsn 4-8

v & A 2 = ° v a A Y 7 o
PNUUNITIULNDIYUDY Cl AN CS ’mmmﬂmamllﬂmﬂmiwmimﬂuﬁumﬁn 1-3 Iﬂﬂ%mﬂdﬂ%ummam

Al mualFluaunsn 4 - 8: [20]

C, = S(T,; T,, 360K) @)
C, = S(Z,; 3.0,6) )
C3 = S(Zar; 3.5,6) ©)
Cy =1—S(Nge; 0,4) ™
Cs=1—S(Ng,; 0,4) ®)

A = °

' §y 4 a P o ' ' §y 4
Taw €, 09 C, Ao ANUFDNUNIT WD GooN 1D 5MWd1AD F1AINNUFDNU (Confidence range; C)
o 9 1 d. 1 d' @ a g =3 9 o 1 q' a ' T Y
Myl 1dnmMIma R dsveImIANNEeNUNITINne S doy C, N C, a2 AUR[IUINTUININFIINTOUDY
2o v o X A 4 A 4 a . A &
Amuaala aeil anuetiud (Low) 0% < C <30% ANuFeNUUNA (Nominal) 30% < C < 80% HAEANUWOUUGN

(High) 80% < C < 100% [20]
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3.2 mytlszaamnanaugndes
MINAININNSATONMT LAZATINAOUTINIAVBITBYan A IwAIen U5z U1 MODIS 1Ing udoya
) ' o o J o a £ a
FIRMS 581508 vuaouae lae nsideudidanip JavaScript TunnaanesunisiiinuIdavesgianisouiu
{ o ' o { A4 a o
(GEE CODE editor) 1011 uiindoya wagadwnianuaawwa Tasansaldgldnusmuanunnanlodnsigd
A ' d' Y o o v L oAyya XA = 2o A
uazidensananazilszuana 1d Auaaiiied191ann 111 JavaScript N I8Woudiy iomsAnuiil dwaalugln 1
(https://code.carthengine.google.com/?scriptPath=users%2Fjuntakut37%2FFIREWATCH%3AUI _FIRMS TH.js) Ty
o a ¢ o 1 s ¢ A g Yy Y )
mawamsinszduazlszuarasmitaueazuaasran asyues aeou lal e lddnauleldauannsaldau
¢ J . L g ¢ L a a¢ a ¢

unaalesudiu azldnsesiie GEE APP FailuslasdunilsegluTisunsuginadsseuiuumaavlesy Tasewisn
o ¢ Ay ¥ Vo Ed ac ¢ a ag a Yo
uasyuoeian ldvenuuy azad 1 13enTnaniuludswines (Server) vosgaadssoudu nazez 1450 Tamuoin
Tulsunsugiadssiouiu

o [ Y =2 =2 tg Jq 9 a = o 9

A5 UNMIATIITeUANNYNABIVBINANITANYT MIAnkl 1d 1dmsnfSsufeunamsanuinudoya
Tusrwauadasuudunisina liihvesgannuiou anssaudeyavesarunirugu T dnindeedu

U ' a o J o & @ a 2
sl sazarugu i nsugneruniana dadi nazWug W nszns NI NeINT5ITUNA nazdwIadon
o y o o a
[211,[22] nazvindeyadarumsal Wihvesduinauimuma TuTadeneuaz gl a3 aume (Geo-Informatics and
k4 T

Space Technology Development Agency: GISTDA) [23] Tagazsjuriumsasinaounanisanyinudoyad o lunundny,
dunoie Janiauidetau $11IU 105 90 [22] tazadudadluasng 3

Last updated: March 18, 2821
: plot timeseries of MODIS/FIRMS active fire counts
ay of year, across years

Note: The drawing teo nd app codes are based on the tutorial by Justin Braaten & Tianjia Liu:
lope om/earth-engine/tutorials/community/drawing-tools-region-reduction
fgithub.com/tianjialiu/FIRECAM

idget; we want a
ns or geometry
{ 'users/juntaku aseMap.js'};
} .setShown{false);

)ark': baseMap.darkTheme});

// Define

war symbol = {
rectangle: '-'J
polygon: 4",

pan:
¥
/7 Set up a ui.Panel to hold instructions t y wi buttons.
var startYearSlider = ui.Slider({min:2 2
style:{stretch: "horizontal", 'back fontsize: 18
var endyYearSlider = ui.Slider{{min
style:{stretch: "horizontal", 'backg fontSize: ']
wvar doyText = wi.Textbox{{placehclder:'l
style:{stretch: "horizontal", 'backgrour :'black', fontSize:'18px"}3});

wvar changeSlider¥r = functiomn{) {
wvar start¥r = startYearSlider.getValue();
wvar end¥Yr = endYesarSlider.getValue(};
if {end¥r < start¥r) {endYearSlider.setValus(start¥r)}

v 1 4
51U 1 @ed1918AN Y JavaScript 7 1F TumsAnyil
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'
a K

Fasduiszansunilirvealaen (Cohen’s Kappa) [24] Tdgmimimainnudeandossznitanansany,

Y
=2

U { a a o a S { . \ 3 a Qd
vagtigmsn ihimaduedsarwiiuaudredluiuidnerlullsunsy R Studio Tasarduiszansunilih

voalaauni (k) 1daneaumsi 9 [24]

~

k — Po—Pe (9)
1-pe

1 I "o e 1 1<
Tae po Ao AnuLzTuAUAPARG 03UBIAIF N (Observe probability of agreement), p, A® AU U

ANMUTDANADIVOIAINIANNIY (Hypothetical expected probability of agreement) Tugumsh 10 uag 11 uaaINIs

' 4
= v A

MUIUNIA P UAE P, MUAIAY tazaaaasluglin 2 gl

1k
Po = ~Xi=1 M (10)
_ 1vk
Pe = = Zi=1Mi+ M+ an
Commission Errors =2
Reference Data (Ex. Class form field)
Class 1 Class 2 Class k Sum
» Class 1 N1z N2 N1k N1+
2 g Class 2 No1 N2z Nak N2+
W o
S -
‘a é’
FS a .
@) o
N O Class k Nk1 Nk2 Nik Nic+
Sum N4 N+2 N4k n

gﬂﬁ 2 g‘]JLL‘]J‘]J“lIi’N Cohen’s Kappa [24]

Vo A £ A o ~
msulaanunmevesmauilszansuniiveslaey Nsanasuandluaisen 1 [24]

v r'd
M990 1 anunnevesmaulszansuadiveslaeu (Cohen’s Kappa) [24]

mauszans VAN NNADANADY

(Kappa) (Strange of Agreement)
<0.00 118 (Poor)

0.00 - 0.20 108 (Slight)

0.21 -0.40 o 1% (Fair)

0.41 —0.60 111una13 (Moderate)

0.61 —0.80 @ (Substantial)

0.81-1.00 AN (Almost perfect)
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9 [ a ' < a o ) o v A 1 @ 1
mwi1Jmiﬂizmummmgﬂﬁ'm!,ﬂumﬁwmiweﬁ'@gawamﬁmuuﬂ%u%}ayja WU AR UININUITAIDY N

9 a Y v oo I a A AA g9 Y a Y o
ad1329) nfisuiisuanuaeandesiuiuauiues dinp lumaauwidedndudeyadieds udnwhimsunuag
Iteglugtuesnis1adeyaiisondn Error Matrix 138138091 Confusion Matrix 30 Contingency Table Taga1u1snld
a d 1 @ @ o A a
InsizRmsaannugndesldnatednymzalenu Al 1) AUYNABIVEIRRAR (Producer’s Accuracy: PA)
1< < a A ) v o
Aumsaztouliiiulse@niamusimssutoyavesd s wun (Classifier), 2) ANUYNABIVBIR 19 (User’s Accuracy: UA)
< a A o 1 1 4 o 1 )
Wumsazteutlsz@ninavesmssuunannsatewenanuiniede lumsihdeyaluudazsudeyalils uaz 3)

< ° = [

AMUYNAB11AB3 W (Overall Accuracy: OA) UMIHAAIANNGNADIVBINMITIUNTOYyaNTiANudoANd0IATINY

1 @ a a g 2 1o o a
sEIngansdeuiudoyadiedaniiuiesazvesgansadeunnalaglifmildsdnyuzvosnnuranain
= < a ) A o kY <3 J £y = =
Fazilumsnnsanlassamvesniudeyanswunlduaaaduminnugndeuden Tagaumsi 12 -16 udasnis

v Ed
MUIUIAIA ) a9 Tanariun aall [24]

AWATIATULUIUDU:
_ vk
Niy = Lj=1MNij (12)
U gll
AWATINATULNIAL:
_ vk
Nij = D=1 Mij (13)

ANUYNABIVOIHAR (PA):

Nii

PA = (14)
n+j
ANUYNADIVDI1H (UA):
UA =" (15)
ni+
ANUYNABI T3 (OA):
K
04 = &=Ll (16)

n

4. MSAUHUMSIDE

4.1 Wunanm

vy
A o [l

° o o a Ao a S a a §
guneihe Tandamisosden INawgnmemamitonouuy TNdanngimeansusnaazagai 19.27 earimile
a ~ @ =\ 49‘ ~ g a a 1 1 - 1
a9499A1 97.93 B3Iz Tuoen UNUNNIMNAsINM ~2,245 M13190 Tawas gilsemadnIvailunsuueansgng
a 9 9 =\ 1% ?:} =} [} ?,’ F) ' il ?,’
fihuwazdousoudloguuigs Tanwge 313-1,993was Mnszauiimzialiunas Twidmateas 1dun wiinhe
' ¥ V2 A W y 1+ & 4 < o Y e - o ) o - a
uithwes nazmiiwithies lausiuimsilnaseseenidlu 7 dwa Tdun duadiownls duaneen duadsunile
o U o 'y o ] a o 9 a 4 {0 [ c’)
fualsa duand muauwiuias uazduaied]d anmgleimaluiueggruil eamanusadge
A = ' 4 & A a =< A o a0 Y] 4 & A ~ =< A
2 par iAo FNnQHUEUAIARDUNYUIBUDUADUAUIIBUVDINNT FNYATOU HuaWIoUTIIALDIADY
ngusnveannt Yswaniwlumasmaililszunn 800-900 uu. gungligIgamasnIli 33 sersaFod gaivigil
° = .;’f. A =3 dy [ v 35 A A Y dy A dy a gy
Mgamasn i 20.1 srsaiiea ANUFUdNINTIRasNTNiosas 74 TuiunlanuvanialeMuFoma Jovay 53
I3 Y] ' 9 I ' A Y A o
voulszmnsidurdiuu uazai Inlvg nazdosas 47 1 Husaw iy nziwseq 1 dao nazywe Td1uau

~

Uszang 38,540 au 1ull w.a.2563 [15] 317 3 naasnawwesiuidnesuneie saniauigosdon
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anaie
I FoIdU

5UR 3 Wuddne Gunethe Jandamisoann)

4.2 3Emsfinmn
miﬁﬂy15"15’13111]51mﬁquﬁmﬁ%mu%u (GEE) umlszgnd 1 lumsinseiuazalsziiunanmaoanuiion
iomsithaaam nazdmmeditd Tt luoyIndnaes wassaTuifd Taslusud 4 1uaastuneuveanisdinm
TuTdsunsugiRadsseudu mumsiouTRamdadeamn Javascript el on19Feyanmawarifien Terra iz Aqua
1u5211 Moderate Resolution Imaging Spectroradiometer (MODIS) 910§ Y 932 Fire Information for Resource Management

System (FIRMS) VY0399ANT National Aeronautics and Space Administration (NASA) e eitazlszuiana

@ Google Earth Engine

-
~
L
f
[

GEE CODE
W™

—— e e

msAni IdueiEnsAnnesnifusuaeunandaeiu 3 Sunou Ao 1) WiouNsIAZATIIAETIIIAL
vosdoya ilemaanivaauuulndnatniwazsaTuialunn 9 5 wifi mingudoya FIRMS vo404Ans NASA
2) 1Weu 1151310 1 JavaScript Tuunanesu Google Earth Engine CODE Lﬁaﬁﬂﬂclél’f’aﬂ'ay,amwdmﬂmﬁﬂn Terra
uay Aqua U511 MODIS 910§t a3y FIRMS Haziiioyaninsgiuazszunananuuda Tuldaawiagseasd

o a 4 ° g o
"U’E]\'Iﬂ?iﬁﬂ‘lﬂl'] uae 3) u'lNﬂﬂ'li'J!ﬂi'lZ‘IfiLlaﬁﬂiz&l'}ﬂNﬂ%1u’)1‘lﬂ§%m$§]1u3uﬁ$ﬁlﬁ'JﬂJ"UFNﬂﬂﬂ'J'IIJ%}?JH (Hotspot)
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I A4 { o s PR 4 < s
lununfaulein ldmnue uaawnalutaruesa (Dashboard) tazeou lariiuasosile GEE APP Tugiueaiulaq

A 2 Y a o wa
wien s 1gnulunuulndnainsaazonluiia

5. HaN15398

a J a
5.1 wamsInsizrigannFeuvesmsialnih
nnwamsaneil Idlszuanaiiuiunaznaswazavuesganuiounvi liing 1vlih (Hotspot count)
a 4 AA o = 1 ~ 1

uazdinsgszyuReuisuaugaanudougegaluseul vugiudoyanmaearniieonluszuy MODIS 52119
w2552 89 2564 Tuiunsuneihe Y dauigesdou Taoludl w.a.2553 S1urugannudouuiniigan 2,902 9@
0] w.e.2555(2,748 99) Tudl w.a.2563 (2,331 99) s09aunaudey Taodounnisdsz afemouiivianveannil
o A o 9 A a d’! = ~ @ A k) 4 a dy A
dutieaninindaugannuiouinaduiiviniiga dwaasluaised 2 vazlduaaslunasuesaunusanui

uazuruinaass wuaznaswazauvesganuiouluuaazl lunuyulndnaws wezon Tulia dwaaddugiln s -7

a o Y = Ao v =
MITNN 2 NUIUTANIINTDU (Hotspot count) ll,ﬁ21lﬂf]‘L!‘VIlli]"I‘L!’Ju@ﬂﬂ’ﬂlli@uq\ifjﬂiuiE]‘U’]J 1NV MODIS

(W.71.2552-2564) Tuiiunduneie sariauidosaon

A A Suganuiou gﬁ@uﬁﬁﬁmaugﬂmm%’wqwﬂ
(Year) (Hotspot count) (Month / 39)
2552 2,329 Huau /172
2553 2,902 Huaw /132
2554 585 Hua /76
2555 2,748 Hunw /264
2556 2,298 Huau /177
2557 1,783 WU / 164
2558 1,964 Huny /137
2559 1,252 IWHIOU /96
2560 1,248 Hunw /113
2561 853 Hunu /65
2562 2,230 Huau /107
2563 2,331 Huau /122
2564 (1.9.-W.A.) 1,210 Hunu /83
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Earth Engine Apps "

swnuadeiiaduzadd (Number of Years)

1 13
Google

Earth Engine Apps *™™™ q

svnuadaviifiaduzast (Number of Years)
|

' 13

oogle j

a a

~ 2 a 7 P P o o o
ETJVI 5 Qmmﬂiﬁmmuuwaﬁﬂam (GEE platform) llﬁﬂ\?"llﬂlluaﬂﬂﬂ'l'llliﬂu (HOtSpOt) Glu'f)'llﬂ'f)ﬂ'lﬂ WHIALNTDITOU

Download CSV/ Download SVG Dovmload PNG

300 2009
75 2010
2011
250 2012
s 2013
2 2014
5
g 2w — 2015
ER—- — 2016
Z — 2017
§ — 2018
4 — 2019
g — 2020
g — 2021
2
o
ks

A A AL A
200 250 300 350

Day of Year

51 6 MsuaastILgAnUSEU (Hotspot count) 513U Tunaaz) (w.a2552-2564) Tuduneihe T dausisosdon
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Download CSV Download SVG Download PNG

3E3 2009

2010
20M
2012
2013
2014
2E3 — 2015
—— 2016
— 2017
— 2018
— 2019
— 2020
— 2021

1E3

FmauganIston (Hotspol Counls)

OEO

50 100 150 200 250 300 350
Day of Year

5UN 7 MsuaastuIUHATINEL AUYDI9AAN5 01U (Hotspot cumulative sum) 51851 uuaazdl (w..2552-2564)

d’l d’ o % % T
lununounete Yaviausidesaen

5.2 Nﬁﬂ1§ﬂi$!ﬁuﬂ31ugﬂé{ﬂ\i
= = v 9 aao ° I Y a Aa \ P
ﬂ15L1f5lfJ‘]JWlfJ‘]JNﬁﬂ”liﬁﬂ‘kl1ﬂ‘]_lSIJ’E']iallﬁiu51fN”I‘L!?fﬂﬁ%TLl’J‘I«!@ﬂl!'ﬁ‘LN’0N’E]\iﬂlﬂﬂlIlWﬂWIE)\?ﬂﬂﬂ'ﬂﬁJﬁﬂu

J N o w o U 1 a o o
nnseaudeyavesdrunrugulilih dnintesiu Usiudsw vazaaugu i nsugneuuriena daith uaz
4 1
Wugie [21] nazsieauinerinusves wawa aud1 1ull we.2563 [22] vesuiAny sunethe santauisesdou
a N 3 a [l A v J Y I =Y Y o ' = 4
oAallihaues dlusiudeunuaiug w.e.2563) uaasldmuniianuaoandeiuszrimamsany ez memsl
a 1y 3 a 2 y 1o a £ { o~ [
mana T ues e dweaalugiin 8 Taeliandulseansunthhveslmeui k =078 uaasddivineanuaeandedluszaud

= 1 9 " w9 d’l d' o [ 1Y [ [ d'
!LazﬂJﬂWﬂ'JﬁJgﬂﬁ@ﬂIﬂﬂ‘i'JiJLTl1ﬂ1J‘JE]EJﬁ$ 76.19 Tunuiduneihe 39viauugosaou awanluaisen 3

8100118 an AL deaay

= [
HaN1IANHI )2563 ( NNV (63.7.1)

2,idavaau GuavilwiiAadudattiov Tukate
wui

v“IWdgainnsialios”

h 1 ®ee= @chiangmainews

https://www.chiangmainews.co.th/page/archives/1267098/

annuiounuyasevsiina lithlu sunethe Taniamisesaou 1 w2563 [22]

2an
=
=h.
o

oD
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v Y H
M50 3 MIATNABUANNGNADIVBIYANAFaUS19Be Tuiuidunethe Taniauidesdeu

gagentngl | qai hilgiiud 59 ANUYNABIVDI
Class w st 1% (%)

aannn vl 73 2 75 97.33

9 Ll wn Tngd 7 23 30 76.67
39U 80 25 105 -
ANUYNARDIVBIANAR (%) 91.25 92.00 - -
AUYNABITIN (%) 76.19 - - -
f11 Cohen’s Kappa 0.78 - - -

6. a1
t 2 < a a a 4 a
msanil I&ieuenadliim umamenssegnd 1901A a8 § 1013 U (Google Earth Engine: GEE) tiiem3ifhaaay
a P 1 vy ' P ¥ . .
!Lﬁgﬁlﬂ‘ﬂgﬂwuﬂhh/\l‘]_lWIﬂﬂﬂW'icl,GHa]J@HﬁﬂWWﬂWﬂﬂW'JLVI 8U Terra LLOE Aqua “lu:ix’uu MODIS mﬂgmmaya Fire Information
for Resource Management System (FIRMS) VY0904ANT National Aeronautics and Space Administration (NASA) G‘]:Nij%ﬁlu
o a ad a 4 4 a o g: o
mimmuamﬂ%}qmmaimamuuwaﬂ%l@iw Lﬁamiﬂﬁzmuuamﬁmwammuﬂﬂ memmwaimﬁzﬁmm@ﬂ
a o A 1 < ] awv A A
ANuTeu (Hotspot) TunwnlndinainsuazeanTusia ldedasiasinnandsedn 9 A1¥11sunsu ArcGIS wazms 14
Y [ '
uunaaresuniadiseududianmsasiuaveuwaiuiaula1d tagsmuagieszoznaiidesns 1a
H = 2o a & A4 a P . gy & I P o
HUDNIINUU ﬂ?iﬁﬂ‘l&ﬂﬂﬂ\iﬁ?ﬂ?iﬂLlﬁﬂ\iWal%ﬂWHﬂﬂLﬂﬂﬂﬂﬂ??Mi@uﬂ@ﬂﬂi\imlﬂ G]fﬂﬁ]zlﬂuﬂiziﬂ%u@ﬂ”l@ﬂﬂﬂﬁWﬂi‘]J
i3 F v
ﬂ1ilﬂ1§$'§l\1 L!aSiﬂ13'31\1LlNulﬁf‘Jﬂ@ﬁﬂuﬂWiLﬂﬂﬂ,WﬂftuﬁuﬂﬂﬂﬂaTJ
= A v v ¥ ¢ ~a o o " Y a
fniﬁﬂisl11!“1@1/11ﬂ13§°’]§'§‘ﬂﬁf‘)‘]_|ﬂ'JWN‘EQ]ﬂ?]@Q‘UE‘NﬂWi‘l"]NWULLWa@ﬁ/\lﬂill Iﬂﬂﬂ]i!ﬂ_ﬁEJ‘]JW]fJ‘]JﬂTJ@I”ILLWuQ@1QEN"'UEN
o [l d. a dy a dy cs' o [ @ [ = 1 =} Y
manisal lhiRevuesaluiuiduaeie Sandauigesdon Tuill w.a.2563 wud1 Ianugndedlaesiu
1 v 1 % a QOJ J v X 1 v A
mmu%’aaaz 76.19 Lla&’ﬂ']ﬁll‘ﬂﬁ35ﬁ‘VI“ﬁLLﬂTJ‘]J']"’U'E'Nﬂ'J']iJﬁﬂﬂﬂé}ﬂﬁlﬂ']ﬂﬂ 0.78 "?\Tﬂgiulﬂm‘ﬁ.ﬂ']13Jﬁ@ﬂﬂé}ﬂ§§$ﬂﬂﬂ
o & = 1 ] 79 ¥ ¢ v . o v A a
ﬂﬁuuWﬁﬂ”lﬁﬁﬂH'luLlﬁﬂ\ﬂﬂLﬂu31ﬂ15ﬂ3$Qﬂﬁ1%LlwaﬂW6§N GEE #8011 JavaScript ﬁnﬂiﬂu1N11%LW@ﬂ1'§Lﬂ1ﬂﬂﬂ1N
a = o a Y I 1A o U = Y A o a
!Lag‘ﬂi31111!WﬁﬂQWNLﬁﬂWWﬂﬁ]WﬂﬂﬂﬁiiM"]ﬂﬁ Mlm‘ﬂuafnm Llﬁgi’f”lll”I'iﬂﬂuﬂ'N‘VI(luu‘]J‘]JiﬂﬁlﬂEJ\'Iﬂ‘]JL'Jﬁ'ﬁ]ﬁQ (Near real-
. & & ¢ . A4 9 o S gy A o Yy 9 A
time) GINEl]%ﬁJu‘]J'53Iﬂ%uﬂ@ﬁu?ﬂﬂWﬂﬂlﬂﬂ?ﬂl@\iﬂﬂ!Wﬂﬂ15m1Wﬂ1 lW'E]aﬂl’)ﬁ?ﬂ”lﬁﬁ”li')mlﬁgﬂizll?aWﬁ"'ll@\i!ﬁnﬁuTﬂ

= A a4 a o A LR X dyw
‘J'MJﬂQLWfJHJua@Iﬂ'J"IlILﬁEN uaxmmmﬂmﬂaummmi}mmcqm‘sm"lﬂﬂﬂuwu%‘lﬂ

7. Yorauous
Jq 9 s Y . ) Y A a a =
mstlszgna lfumanesy GEE @1enw JavaScript annsainnldiemswhasam uazsziiuwanmudenionn
@ AR 2 o I 1 1 o o aa dy A Y o 1 = Yy @ a
NYDITUYIN %Q%zuﬂiziﬂﬂfu!,ﬂu’t‘]mﬂuWﬂﬂ’t‘]fﬂ'i%ﬂfﬂiﬂﬂﬁiill"lﬂﬁL%QWM‘VIN],@?JEJNVIHE]’NT] Twwulnafesnunainse
' ' o o 4 ' o o
(Near real-time) 1uﬁ'1u@11q LU ﬂ'liﬂENﬂ‘L! NITTSIVLNIA ﬂ?iﬁﬁ]ﬁ?iﬂﬂ?ﬁ?i"u@\uﬁ@ﬂﬁm NITUITINITITITUNY
J a @ a 1 @ @ a o a o 1 ] 1<}
TEUNUNANANYTITUYIA Lm%ﬂ?iﬁlﬂﬂlﬁﬁﬂNz}ﬂi$ﬁﬂﬂEJfﬂEJ“Hﬁ\ﬁ]1ﬂﬂ1ﬂﬂﬂﬂ8‘ﬁiill%1@’l nJuﬁ'u LW]?JEJNVliﬂGIHJ

o "9 ¥ ¢ Ay v o = Ao a ) a A v
VINAUUHUIVDYAYANNNIDUVDIOIANT NASA ‘ﬂ‘lﬂu11111%’11!ﬂ”ﬁﬂﬂ‘]&lTHfNil‘]J"NGU@Hﬂﬂﬂ1ﬂ!ﬂﬂ@uﬂ]ﬂ\3ﬂ’ﬂﬂgﬂﬂﬂ\‘]



Ui 18 unsnx - Rguneu 2565 13

9 Y
= = @

WinTansimsdrsrazasnasuanugnAesvesteyanuiunesslumaduINAIged NazIBeAIazABLD

€

¥ v H Y
o5z @NEnnuazaNgNADIVeINITIANIABTITUHATIRATY

8. nmanssulszma

@

= g A Aw &2 9 Yo a o ~ P v
M3AnEIEUa N H VeI IATIN1TIVY G]Nvlﬂﬁﬂﬂu?l fJ%']ﬂﬂﬂﬂnu1ﬁl@uu11§ﬂ!iﬂuu1ﬂ§ﬂﬂWi%ﬂaﬁ]@NLﬂa1

a

Yandauasuien wieunalasuduuziimnguddnussmassuse vibetiymnmsnmswau duiuaugdise

v

YoUoUNsTAMMITTUAYUALIDLsZ tazASTnu s a1 q dnSumsanewagivel

9. 1IPNA1591909

[1] DDPM. (2015). National Disaster Risk Management Plan. Department of Disaster Prevention and Mitigation, Ministry of
Interior, Thailand. 1-12. Retrieved on July 10, 2021, from https://www.disaster.go.th/upload/download/ file
attach/584115d64fcee.pdf

[2] Pollution Control Department. (2015). Smog and weather problems. (Type 1). Pollution Control Department.

[3] Flannigan, M. D., Stocks, B. J., & Wotton, B. M. (2000). Climate change and forest fires. The Science of the Total
Environment. 262: 221-229.

[4] Nitschke, C. R., & Innes, J. L. (2006). Interactions between fire, climate change and forest biodiversity, CABI Publishing.

[5] Abatzoglou, J. T., & Williams, A. P. (2016). Impact of anthropogenic climate change on wildfire across western US
forests, PNAS. 113(42): 11770-11775.

[6] Juntakut, P. (2020). Assessment of Drought Impacts on Urban Green Areas With the Climatic Drought Index in
Nakhonratchasima City, Thailand. NIATIFIMNMS T*Nf%auma%’aﬂwni;mamﬂéﬁ. 18(1): 15-22.

[7] Simon, P., Eva-Maria, F., & Corinne, F. (2017). A Fully Automatic Instantaneous Fire Hotspot Detection Processor Based
on AVHRR Imagery-A Timeline Thematic Processo. Remote Sens. 9(1).

[8] Nion, S., Sarawut, P., & Vivarad, P. (2017). Near Real Time Wildfire Monitoring in Chiang Rai Province using Mobile
Phone Application. Information Technology Journal. 13(2).

[9] @4l Mawea wagAue. (2019). mﬁmswzﬁv‘%’uﬁL?rﬂmﬂmﬂ"h/\Iﬂwﬁ’aﬂﬁi’fayamﬂﬂngﬁﬂn“luv‘%’uﬁﬂmlﬁﬂﬁuaxm
ANUIMINA Saniaudesden. NyasItouazaun laveasnsal luwszususldus. 14(1): 72-81.

[10] Nigro, J., Slayback, D., Policelli, F., & Brakenridge, G. R. (2014). NASA/DFO MODIS Near Real-Time (NRT) Global
Flood Mapping Product Evaluation of Flood and Permanent Water Detection. Eval. Greenbelt MD. Retrieved on July 10, 2021,
from https://floodmap.modaps.eosdis.nasa.gov/documents/NASAGlobaINR TEvaluationSummary _v4.pdf

[11] Wang, Y., Colby, J. D., & Mulcahy, K. A. (2002). An efficient method for mapping flood extent in a coastal floodplain
using Landsat TM and DEM data. Int. J. Remote Sens. 23: 3681-3696.

[12] wqﬁﬁuﬁ IUNEAN agAmL. (2021). uuTvmmiﬂizqﬂm%’ggﬁm@?{mau%uLﬁ"ﬂmm’iﬁﬂmmmzﬂimﬁuwa
AI1UITE11091NHET 5T UH 1A . The 26th National Convention on Civil Engineering. Golden City Hotel. Rayong.
Thailand.

[13] Google Earth Engine. (2020). Retrieved on July 15, 2021, from official website: https://earthengine.google.com


https://www.disaster.go.th/upload/download/%20file_%20attach/584115d64fcee.pdf
https://www.disaster.go.th/upload/download/%20file_%20attach/584115d64fcee.pdf

a d
14 NsnInenmansuazmalulagingiseaimea

[14] gaiawmay $¥1ue4. (2562). miaﬁmmzﬂimﬁuﬁuﬁgmm"lmﬁﬂEJWﬂ'Wﬂ:nmmﬂmwmﬁ%ﬁ@méuwmﬂ
#2917871 MINVOYALAUALTN 8 : NIAUANH GNIULNIMANADITUI ARBIAMLAZILNA. NTATUYBEmIAnT
wagdaumans @nua.,). 2502).

[15] 351 WEBY. (2562). mmﬁifmrﬁfJ“JJmiﬂim18&736116@@%am%'ﬂuﬁmnﬁ”ﬂ”lﬁ'iwﬁn MODIS C6 i1 VIIRS
luitufiguneamdn Yandagiiomil. Anentinut Inomansiaeia, unInedousens s lan).

[16] dninaudaniauigosdou. (2564). 109U T0aF UV AL doedou sz 311) 2564. Audu 21 Tunw 2564,
270 http://www.maehongson.go.th/th/province-info/provincial-offices/administrative-region/pai.html

[17] nsugaHenInen. (2013). mﬂmﬁﬂﬂmiqcﬂﬁmﬁmmﬁﬁgﬁamsn,ﬂyméﬁw’iﬂmjémaau. dudu 21 Hurny 2564,
0 www.arcims.tmd.go.th/DailyDATA/Agromettoknow/NN/q@ﬁﬂu‘iwmﬂfizﬁamimymﬁwi’mm go3ao.pdf

[18] Vadrevu, K., Csiszar, 1., Ellicott, E., Giglio, L., Badarinath, K., Vermote, E., & Justice, C. (2013). Hotspot Analysis of
Vegetation Fires and Intensity in the Indian Region. IEEE Journal of Selected Topics in Applied Earth Observations
and Remote Sensing. 6: 224-238.

[19] Giglio, L. (2010). MODIS Collection 5 Active Fire Product User’s Guide. Science Systems and Applications, Inc. University of
Maryland. Department of Geography. Retrieved on July 8, 2021, from https:/gis-lab.info/docs/mod14  users_
guide 2.4.pdf

[20] Giglio, L., Schroeder, W., & Justice, C. O. (2016). The collection 6 MODIS active fire detection algorithm and fire
products. Remote Sensing of Environment. 178(2016): 31-41.

217 daunruguTih dnintdesiu dsilsw vazaaugulaih. 2021). Fudu 8 Tguieu 2565, 910 hitp:/forestinfo.
forest.go.th/ fWilde_firedetail.aspx?wf=-1&year=-1&eyear=-1&month=-1&emonth=-1&prov=58

[22] wama Audn. (2563). M lufan i@ enma1aiien sentinel2 nsdiAnE sune1he Sania
uigeadou. GnenfinusszauSyands auzinbasenaai ninenIssTumAtazdunadon uInedouses
Wy lan).

[23] Geo-Informatics and Space Technology Development Agency. (2021). GISTDA. Retrieved on June 9, 2021, from
http:/fire. gistda.or.th/download-v1.html

[24] Landis, J., & Koch, G. (1977). The measurement of observer agreement for categorical data. Biometrics. 33(1): 159-174.


http://www.arcims.tmd.go.th/DailyDATA/Agromettoknow/NN/%E0%B8%AD%E0%B8%B8%E0%B8%95%E0%B8%B8%E0%B8%99%E0%B8%B4%E0%B8%A2%E0%B8%A1%E0%B8%A7%E0%B8%B4%E0%B8%97%E0%B8%A2%E0%B8%B2%E0%B8%99%E0%B9%88%E0%B8%B2%E0%B8%A3%E0%B8%B9%E0%B9%89%E0%B9%80%E0%B8%9E%E0%B8%B7%E0%B9%88%E0%B8%AD%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B9%80%E0%B8%81%E0%B8%A9%E0%B8%95%E0%B8%A3%E0%B8%88%E0%B8%B1%E0%B8%87%E0%B8%AB%E0%B8%A7%E0%B8%B1%E0%B8%94%E0%B9%81%E0%B8%A1%E0%B9%88%E0%B8%AE%E0%B9%88%E0%B8%AD%E0%B8%87%E0%B8%AA%E0%B8%AD%E0%B8%99.pdf
https://gis-lab.info/docs/mod14_
http://forestinfo/
http://fire/

Sci & Tech.J.NKRAFA.[2022] 18(1), 15 - 25

Y] d o o Y
msnanldsunsuilszgnalumsdnmanajasassuazananiuaiudivesdlys QR Code
4 a o 4' d' d't:l a A o/
armnatiamssmsslummiemsaemsnilszansmulunesineims
The Application Development in Security and Privacy of QR Code Users Using

Steganography Techniques for Efficient Communication in the Royal Air Force

1*_Aaw  d 2# d = v
AWas aanane waz “szasn dszaiananis
2 099msAnk 1590581118599 1MAUITUNNEAT 1531

1*Phummipat Daungklang and " Prasong Praneetpolgrang

"2 Faculty of Academic, Navaminda Kasatriyadhiraj Royal Air Force Academy

*phummipat_d@rtaf.mi.th, #prasong - pr@rtaf.mi.th

UNAALD

& 2 { v o {3 v
Quick Response Code 30 QR Code 1Hu113 Iaalugunumaeniaie 2 ianiluwadniainns

c’

P Y A Y R Y Y 3 ~ G Y
llﬂﬁﬂﬂl@ﬂ31uﬁlﬂ@§1u§ﬂuﬂﬂﬂWWVlﬁﬁJ"IiﬂLGlJWOQ"lﬂQ'IEI LLa%iﬁﬂlﬁ’JNWHq‘ﬂﬂimWﬂW’l Nﬂi$18°ﬁﬂ“ﬂi‘lﬂlﬂuﬂ1i
H v r
m%yjaﬁﬁmmmwﬁjau Ltﬁ$81ﬂ(§l@ﬂ'l§i]ﬂfﬁ'l AdUU QR Code %Q"lﬁ’ﬁllﬂ'ﬂlluﬂﬂi%}ﬁ'lﬂiﬂﬂ'ﬁﬂﬂﬁﬂﬁ@ﬁ'ﬁ

- 9 [l o [l < 9 Ll ] ] [ g A Y
uazuamﬂaﬂumagmnmﬂuﬂ%ﬂqnu @EJ'Nll'iﬂﬁ'lﬁJ ﬁ”IﬂGl‘If QR Code @EJ'NlliJ'i$Nﬂigﬂﬂﬂ1iﬂlﬂuﬂﬂliﬂﬁuﬂlﬂﬂ
~ A o Y a ~ 1 [l A a I 1 o Y o g’z Y v KR Y o
ﬂ')"lllLﬁUQﬂﬂWiWLﬂﬂﬂ’NNLﬁﬂﬁ]ﬂ@f)TTu’JEJ\‘]”Iuﬁ'if)Qﬂ@%Lllﬂﬂ’ﬂlllﬂuﬁ’Ju@’J"lﬂ ANUU N’Jfﬂﬂfﬂ\?llﬂwquiZ‘Uﬂ

LY

a )

M1381M3 1 QR Code Tunn Tagldinaiinnisdmsndeyalinamineavesnimuuy daiedagiosiga

(Least Significant Bit: LSB) tiatin/sz@niainlumsindedoa15a28 QR Code Iiiauilanans
1 4 o A o o v @ J

Azl 1FeN o HAGNT N IAAENIMHAINITBINT I QR Code HANUARIOATINUNMNAURTDIUINADMILONILDE

) S = LY, a 1 A A ' Y o A
ﬂ’)f]fnﬂﬁ']in{ﬂﬂ %Qﬁ”liﬂiﬂ%ﬂl!ﬂﬁ@ﬂﬁﬂﬁﬂﬁ”ﬁ lla3LlaﬂﬁJaf]u"ln’Jﬁ'lﬁllﬂf]fn\iﬂaf]ﬂﬂﬂbluigﬂﬂlﬂiam']ﬂ

9

oo W 0 v oa e A o o ‘ Received : March 29, 2021
MmmAy: Mmidmsideya, saaos lna, dadeddgieeiya v .

Revised : March 14, 2022

Accepted : March 31, 2022

Abstract

A QR Code (Quick Response Code) is a 2D square barcode that is a result from conversion of text into
an image format, which can be quickly and easily accessed via mobile devices. They can be used as a substitute
for transmitting complex and difficult-to-remember information, so QR codes are popular today for communicating
and exchanging information. However, if QR codes are used carelessly, they can cause damage to organization
or breach of privacy. Therefore, the researcher has developed a system for concealing the QR Code in an image
by using the Least Significant Bit (LSB) pixel value masking technique in order to increase the efficiency of communication
with QR Code safely and reliable. The result is that the image after QR code “camouflage” is so similar to original image
that it is difficult to be distinguished by human eyes. It can be used for communication and information exchange

securely in the network.

Keywords: Steganography, QR Code, Least Significant Bit
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def make secrete_qrcode image(base image,qr_image):
rows,cols = qr_image.shape
for row in range(rows):
for col in range(cols):
if qr_image[row,col] >0 :
base_image[row,col,0] = base_image[row,col,0]+1

return base_image
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def qrcode_decode(the_secret_image,rows,cols):
result = np.zeros([rows,cols])
pixels = np.array(the_secret_image)
for row in range(rows):
for col in range(cols):
if pixels[row,c0l,0] % 2 =0 :
result[row,col] = 1

return result
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o a 1 [
asrdunmilagldszuumsaumagiimaassauiumalulad Web Real-Time Communication (WebRTC)
A ) A oA an av Y 9 @ Y v = Y
moaiuayumsUfiaminignsis lasaauzite lanaassldszuunundosninInsdunnnnm suilundoes
1 % 1 $ v % 5’ 4
Tugiuuy 1P Web Camera 1511@g0u uaz 1dvsusnlumsudaswangn 30 FPS Fanaantn lane szuu
Y Y & g a /s < 0w 2 a s &
aunsalflaauunugiuan@umesiia 0.1~0.5 Mbps 115 UUVUIANIN 180p AT IDUMBS TR

) o g a J < ) @
0.5~1.0 Mbps @1 TUYHIANIW 360p LUDSANNITIDUNDIIUA 1.0~2.0 Mbps d1HITUNINUUIA 720p
o o a J 4 ] a a oA
MAAY: ICVVITTUNAGUAITNT, fﬂi%@ﬁ?i‘ﬂ'l\?ﬂﬂ@ﬂlllﬁ]ﬁ'ﬁ]i\?, ﬂ'lil]aﬂﬁﬂ'lﬁ‘ﬂ']\iq‘ﬂ‘ﬁij%

Abstract

The IP Web Camera is currently used as a tactical mean for image data acquisition in many operational
units of the Royal Thai Air Force. Nevertheless, those image data have not been integrated into a system called
Common Operation Picture (COP), which can further contribute to a competent decision made by the commander
of the units. Hence, the research team created the system by integrating the Geographic Information System (GIS)
with Web Real-Time Communication (WebRTC) to support the tactical operations. The research team has
experimented on mobile phone cameras with [P Web Camera and the frame rate of 30 FPS. The experiment results
have shown some remarkable performance under the following circumstances; 0.1 — 0.5 Mbps internet for the image

size of 180p, 0.5 — 1.0 Mbps internet for the image size of 360p and 1.0 — 2.0 Mbps internet for the image size of 720p.

Keywords: Geographic Information System, Web Real-Time Communication, Military Operational Missions
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$mission_id =$ POST["mission id"];

$sensor_id=$ POST["sensor_id"];

$lon=§ POST["lon"];

$lat=$ POST["lat"];

$heading =$_POST["heading"];

$speed =$_POST["speed"];

$height =$ POST["height"];

$timestamp = $_POST["timestamp"];

$sql = "INSERT INTO mission_history(mission_id,sensor_id,lon,lat,heading,speed,height,timestamp)
VALUES($mission_id,'$sensor_id',$lon,$lat,$heading,$speed,$height,'$timestamp')"';
mysql_query($sql)or die('[{"status":"0","message":"".mysql_error().","sql":"".$sql.""}1');

echo '[{"status":"1","message":"record sensor success" }]';
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$sqgl = "SELECT mission_id,sensor_id,lon,lat,neading,speed,height,timestamp
FROM mission_history sensor_id = ' sensor_id ' ORDER BY timestamp DESC LIMIT 0,1";
$count = 0;
Sresult = mysql_query($sql)or die(mysqgl_error());
$json_data =T
while($row = mysq|_fetch_array($result)){
$json_data = $json_data .'{';
$json_data = $json_data ."id":".$count.",";

$json_data = $json_data ."mission_id":" .$row["'mission_id"].",";

$json_data = $json_data ."sensor_id":".$row["sensor_id"].",";
$json_data = $json_data ."lon":".$row["lon"].",";

$json_data = $json_data ."lat"".$row["lat"].",";

$json_data = $json_data ."heading":".$row["heading"].",";

$json_data = $json_data ."speed"" .$row["speed"].",";

$json_data = $json_data ."height":".$row["height"].",";

$json_data = $json_data ."timestamp":".$row["timestamp"]."";
$json_data = $json_data .'},’;
$Scount++;

}

$json_data = trim($json_data,",");

$json_data = $json_data ."]';

echo $json_data;
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Abstract

In the present, our world consumes a higher amount of electricity every year. To save electricity, humans
therefore find alternative sources of energy for renewable energy to reduce the use of electricity. One of the popular
alternatives is solar energy as it is a clean energy that does not pollute the environment. The researchers therefore
conducted a study that found that when the solar panel works for a long time, it generates heat which causes
its efficiency to decrease. Therefore, researchers designed a cooling system for solar panels. The test used
a 330 watt solar panel consisting of 3 types: normal, air-cooled, and water-cooled. It was found that air-cooled solar
panels produced the highest average power output at 1.43 units per day, followed by water-cooled and conventional
systems at 1.41 and 1.33 units per day, respectively. If considering the normal power generation of solar panels
as criteria, it was found that air cooling can increase power generation by 7.52%, and water cooling can increase
power generation by 6.02%. Break-even point calculations show that conventional solar panels pay back faster.
The best at 4.57 years, followed by a solar panel with a water cooling system and air cooling system at 4.60 years

and 6.02 years, respectively.
Keywords: solar panel, cooling, break-even point
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Abstract

The battery's capacity is limited due to its size and the vehicle runs on battery power, the maximum
range is limited solely by the amount of the battery charge. This research therefore presents a bi-directional
DC-to-DC boost converter circuit that can supply energy back to the battery. The operation can be divided into two modes.
The first mode is drive mode and The second mode is power return mode or regenerative mode. In the requirements
of the research, a 12 volt battery was selected to make the car lighter. The voltage of a single cell battery is boosted
to 48 volts for use by an H-bridge inverter to drive a permanent magnet DC motor. The entire system is simulated
in this study using the Matlab/Simulink tool. The ripple current is less than 1 amp, the ripple voltage is less than 1 Volt,
and the duty cycle is 75 percent as specified, according to the simulation results. The proposed system can operation

in both modes, especially in regenerative mode, the maximum regenerative power is 35 kilowatts.

Keywords: Bi-Directional DC-DC Converter, Boost Converter, Regenerative braking
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Abstract

This research aimed to study the environment and exam situations of pilot students, including factors
affecting the success of passing the criteria in aviation medicine and the relationship model between the value of
factors affecting the success of aeronautical medicine examination criteria of pilot students in Thailand.
The research participant was 250 pilot students. The researcher used a questionnaire as a research tool. The data
were analyzed using descriptive statistics, including Frequency, Percentage, Mean, Standard Deviation,
and Inferential statistics for Multiple regression analysis. Research analysis revealed that pilot students' environments

and exam situations are full of warmth, compassion, and generosity towards each other. In comparison,
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the most contributing factor to the success of aviation medicine students in Thailand was the motivation factor of
flight instructors. In the aspect of relationship analysis among the values of factors affecting the passing of the aeromedical criteria

of research respondents, the most potent factors predicting success in the test were age, year, and income, respectively.

Keyword: pilot student, achievement, acronautical medicine
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Abstract
This article is to find the way to produce “Cyber Warrior” for Royal Thai Armed Forces in order to fend off
enemies in the future war. Cyber attacks both in the country and around the world are mentioned in the first part.
The second part is the detail of how the Royal Thai Armed Forces are doing their parts in producing the cyber warriors.
The last part is the recommendation to Royal Thai Armed Forces the proper way to produce Cyber Warriors

by adopting the “NICE Cybersecurity Workforce Framework” of US Armed forces.

Keywords: Cyber, National Power, Future war
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A Case study of wet runway

Received : May 25, 2022

4
51105 PaNu
Revised : June 19, 2022

A @ a a v A
MM TULAZANUIAN WHINGEoAIUN
: Accepted : June 20, 2022

Thanakorn Eiampan
College of Aviation and Transportation Sripatum University

Thanakorn.ei@spu.ac.th

unAage
J o w 1 a I Il g
Q@]?ﬂﬂﬂi‘illfﬂi"Uu’d\iﬂ?ﬂﬂTﬂWﬁﬁﬂﬂUTﬂﬁ?ﬂq}lﬁ@igﬂﬂLﬁiﬂﬁﬂﬂﬂlﬂﬂﬂiglﬂﬁlﬂu@Eﬂ\ilﬂﬂ DNANT
a A 1 = Y Ao @ v Y a o 9
ﬂ'lﬁ’]JuWﬁLiﬂui$ﬂ'J'l\ﬁJ§'$WIﬁlqu'Wlﬂ'l‘ﬂuﬂ !Lﬂgiﬂ‘H'llJ'Wliﬁa'luﬂ’J'lllﬂﬂ@ﬂﬂEJﬂ'l"Llﬂ'li‘Uu’ﬂ’JTﬂﬂ INVBYQA
A 4 a 1 1 o wAa
mmﬁmuqumwmmmﬂﬂimiuuwaﬁ'@uizwawﬂszmﬁ Gllﬁ_] 2016 WU TUIUBDINIAYTIURUALNE
= U a A a 2 a cg‘cs @ s A o
PININNIT 50% LAAVINIATOIVUDDNUDNNIIIN ‘1J'1/lﬂ'J”IlI'J“Iﬂﬂ”liu&l’J@Qﬂi%ﬁﬂﬂlW@uHﬁu@Lluﬁﬂ1\3
a { o 4 a a J a 1
mimmimwm?fmmmﬂaﬂﬂﬂﬂﬁumm?m‘uummzmﬁumuu @ﬂllllW]iﬁTL!ﬂ\?ﬂﬂiﬂ'liﬂuwaﬁ'E]ui%“ﬁ']'lﬂllizlfﬂﬁ
A =R & A A H o A = a ad A 9 o A A
ATUANYINUNININY 8 VUABUMTAUUUMNS Tﬂﬂﬂ'liﬁﬂ‘]elﬂ!ﬂ?ﬂﬂﬂi]‘]&l%]ﬂlﬂﬂ?%@\1 ANHUMTYTINU
o a { 1% 4 a a 4 a
LLa%uTLﬁu@LLu’JW”NﬂWﬁ‘UﬁTT”ISﬂ'NiJL?TENﬂ’Ni\l‘ﬂﬁ’ﬂﬂﬂiﬂl'ﬂ\uﬂ%EN‘U'L!‘Uﬂwa\‘iﬁU”liJUuﬂ”lﬁJﬁJ”mijj”lu@Qﬂﬂiﬂ”li‘ﬂu
A ' a2 &L A a =2 ' A Y a oa a
warseusenINY s AsAUANEINUNIINYon mamsAnYINL I LL“H'J‘V]'Nﬂ'liﬂiﬂ'liﬁ]ﬂﬂ'ﬁﬂgﬂﬁﬂ'ﬁﬂu
A a & dy A A Y o < a A a a
VUATID U N UM en llﬂ!,l,ﬂ (1) ﬂTH'Jil!“l(i1ﬂ'ﬂNliﬁiuﬂ1iaﬁﬁu13\|ﬂum@\uﬂiEN“]JL! (2) MINAITUN
f 2 a ° < 2 Aa a <
ﬂﬂ”rwﬁummwmﬂumuuﬂmﬂmﬂ 3) ﬂ11!’lil!‘I’i”lﬂ’l”llll'i’lll§1TﬂilLWﬁuuQLLUUllﬂu”lllﬂ (4) NA1TUINNNLTD
a A a oA 1 < 2 a = a ] dy
1uﬂ15amumuummmiamuummﬂﬂmmmwﬂaiﬂmwauumuu”lﬂumﬂ FINTTNTUINUUATIU
I~ a ~ 2 v a Y a a ) [ Aa oA A A
LﬂumimﬁumuuiuﬂimqaTmuwaum uag (5) uﬂﬂui“ﬁlﬂﬂuﬂﬂ?ﬁUuﬁ1ﬂiﬂﬂaﬂﬁﬂ15ﬂuaﬂﬁu1ﬂ“ﬂu
A Y a @ o & 9 a J a Y a @ @ J
LW@iﬁLﬂﬂﬂﬁWNﬂﬁﬂ@ﬂﬂ ﬂﬂuuﬂ‘ﬂiﬁTﬁﬂﬂﬂﬂ'ﬁfﬂi‘Uu@]ﬂﬂ‘Ui“ﬁ"ﬁﬁ]@]ﬂ?ii%ﬂﬂﬂ’ﬂuﬂﬂ@ﬂﬂﬂiuEl\iﬂﬂ'i
Y v Y o ' A A o wa
LL'ﬁ$fl]ﬂﬂ1i@‘]J§3JGlWﬂ’Nll5ﬂ‘]J1Jﬂﬁ'lﬂiE]EJN@]f‘JLu@Q LW@ﬂ@Qﬂuﬂ?ﬂ1ﬁﬂ1u@‘U@LWﬂ

U El

o o a a o s A A 1 & A A
AaINEY: ﬂ”l‘iﬂ'iﬂ”l‘iﬂ??lllﬁﬂ\iﬂ'ﬂllﬂﬁ'E]ﬂﬂfJ, ’E]\‘lﬂﬂiﬂWiﬂuWﬁliﬂu52’;1’?31\1‘]J5$L1/]ﬁ, ‘WlWl”I\i'Nl‘]JfJﬂ



D -

Ui 18 unsax - Rguneu 2565 89

Abstract

The air transport industry plays a very important role in the country's economy. The International Civil
Aviation Organization is responsible for setting and maintaining aviation safety standards around the world.
According to the International Civil Aviation Organization Air Accident Data, in 2016, more than 50% of the number
of air accidents was caused by planes runway excursions. The objective of this academic article is to present
guidelines for the management of aircraft safety risk management while landing at the airport according to the standards
of the International Civil Aviation Organization: A Case study of wet runway. Action steps concept study related theories
and conducting assessments and presenting guidelines for aircraft safety risk management while landing at the airport
according to the standards of the International Civil Aviation Organization: A Case study of wet runway. The results of
the study found that guidelines for the management of aircraft flight operations when wet runway are: (1) calculating
the landing speed of the aircraft (2) considering the runway condition of the destination airport (3) calculating the speed
for dynamic hydroplaning (4) Considering the landing speed of the aircraft is greater than the speed for dynamic
hydroplaning. Therefore, landing at the airport this time is in the case of hydroplaning and (5) pilots use
aeronautical techniques for landing operations to ensure safety. Therefore, the executives of the aviation organization
must manage the safety system in the organization and continually organize training to educate personnel to prevent

aircraft accidents.
Keywords: Safety risk management, International Civil Aviation Organization, Wet runway

1. unin

. o Y a Y A a A A v A Y Y Y o '
ATINNITUMIVUEINNIMAATUAUMIMEInY taztluisimernazison Tesdaunazauandidieiod
< =) a a X A ° ! Y v A ' 9
saasmazilszaninm Fdadluson 35% vesyamimsmTan degiiudidlasasuinnidn 270 duau uaz
Aa 2 ' A Aa ' ~ < o 79 A 2y Y 9 A A ' '
@ Tnduednaoiiiowazaza Iade 11dn uesiaaamsailudn 20 PiramihnanudesmsinsesiiuInzaos
1< A a A v ¥ u v 9 A a A a 1A Y
Tiflumsnaununsesdujumlszudminiuiosas Tasanudesmsinsesiu Tasasnazinsesduyudsdum
T13in11 39,000 61 Fevzaaneuludn 20 Y vazezlidszana 15,250 §1 iienaununIosliugumnisevda
dy a 4 a A ' T ' a wa a 2'/ v A Ao o A
WoInaa [1] 93ansmstunaiousenindszma nari msUgiamstiuiuanuiasasuiluaaindidyige
Y v A A =~ < A A Y o o Aa ' A '
wiounuliuiminueimansiauaziiens Ia Tagiulszmeiiuan 193 dszmaninnuiulosznieilszma
v 19 a = W U FZR) Y A a a o 3 A A o A
auanulasasslumsiiu Feiguranazngugaainnssuldseliinsesdumalsdiuisnlasadongaluns
a | a 4 a A 1 2 A 1 A Y Aa 4 Py
Py TaedluaunFnvesesnnsmstunaiouszrinlszme [9] elinfmaneinelddesiatuguanmeluil 2030 uaz
ImsduiiuTasamsinanrateiinerdosnumsnamuanulasademstiunalan msfiiuguatazMsann T e
2 < '
MINUANUUTILNTIVBITAANNA T AU 52 TioU
ANANIINAYLAAVDUAT 0ITUITINANNTINIAIMTTY [5] 1azzNAINNINAGA AD NMIAIAUI (Landing)
T2 24.1% LagaeandeanuLAve e maiaz Inuuu (2003) [12] a1 Tasouypddiuluajgndredsedederiios
(] @ wa 4 a A A A [ a
Nifueumgudnvesgiinmeasesiulasas Uszinumsdosazvegiamginordosiusidoranaiavesybd
9 v
A9UA 70% D3 80% 91NVOYAVDIBIANTMITUNAETOUTEHINUTZING [8] MU T1IUDIMARIRIMATIURAIIN

A A 2 =~ ~ Y v A g & 2 A Yy a ]
195 030 UeONUENNININ (31U 1) TaskitTavanmeinis (@nmiaden) Ndwwalinumasgniudleudierue s



a d
90 NsnInenmansuazmalulagingiseaimea

Taau wieth Fedawansznudemsiusn mInuguasoeiy uazn5{ﬁﬁnymmﬁ@qﬁﬁmqm‘%mﬁuiué 747-400
ponUBNIIIBIeIMAsUADLETes (Ngamme) Yszime'lne [3] doTui 23 fumeu 2542 vaizaseadiaubu
Tael85unansznunnimdaduanniin in3esiu IS uanudeneedann n§191neen91AN1939 HaveIN
doudmmananmanugameg w1 induld 18¥nssnsanudsmnesasefifiemed miumsasau

Tagmmizednasa i ldnasandanansenuvesiiumadnazuiloudloni

2008 2009 2010 2011 2012 2013 2014 2015 2016

o

51l 1 afAgiidmeasoetiveanuenniaia 1l 20082016 [8]

a

! ] ] v
fl]'lﬂ"’i’l}ﬂlluaﬁﬂ@l’f}]ﬂGllﬁﬂlﬂgﬂﬁﬂuﬂﬂﬂu@ﬂﬂﬁ’lﬂ 1/ 20082016 Lm%ﬂiﬂ!ﬁﬂﬂ'lﬂ'lilﬂﬂqu@!ﬁﬂ!ﬂ%@ﬁﬂuiﬂ@ﬁ 747-400
o g’; v Aa Y = 9 a = [ A a a A Y @ Y
PNUUUNUUADINA NN anuans lumsus msanuidesnnuasanomns ol uvazasa LU N ’t’)ﬁlﬂllﬂ'ﬂﬂﬂﬁﬂﬂﬂﬂulﬂ
mldddoudutdumainausnuinemsuimsanu@essnnuilasansveuniesiuvmzasduuiuaIuIAT§Iu

aeAnIMIiunatouszrnalszma ioananuidsmevesmanaImaoIugiame

[ ¢
2. Jagilszasn
§ 4 A { o 4 A A s A
oI UBIUINTINMIUTHITANUTIA NN aeafYDUAT BT UYBZAI AT UAININATTIUBIANTMT DY

A ' ] X A =
Wali@uigﬂq']\?ﬂﬁzl‘1/|ﬁ NIUANE WH‘VI'N'NL‘]JfJﬂ

=

A Ad
3. moAauazngunineddos
3.1 Mmsu3msanuassnnulasnne (Safety Risk Management) [7]
N ' ] o { < { IS
29ANIMITUNASE oUTTHINYTEMA N8I ANvLlaeass (Safety) Hineda annzitianuiluly1dnezily
@ ' A a ' o da A o v o A o Y A o ' R
duaseaoyana WIeaNudsIeaenindduanaunae uazinu 1inszduneeusuldniedinat Tae'ldr1u
NIZUIUMITLYOUATIE LAz MIUTMITANUALIMIUAINaanY
[ = Jd A o Ao 1 Y a a Aa I3 1
8UAI10 (Hazard) Mo anumsaivsotagiiidnonmlumsieldifamsdedia msuaidudeyana
= 1 d A Y A W A a wa Y q'
ANudseasgnIsinie Inssad e migydeiag nsemsasanuansalumsdianihn
. 3 . . .
ANuIAsInIlanasi (Safety Risk) vuteds anudlull1d uaganuguuseiaiamsai vesraiiamumn
A v 19 Aa 1
W3 oHAANTIINoUATINTIDY
MIUTMTANMABIANNLAANY (Safety Risk Management) 1131894 n3zUIumMsnIFlumsusmsdams

Ifanudesanas nieaaransznuaNudemennanudeIiegluszaunsonsnla



D -

N 18 uns1au - Hginew 2565 91

H v
NTZUIUMIUTHITANUTEIANNLa0ANY (The process of safety risk management) 1 5 iumou laun
3.1.1 M35521dUATI (Hazard identification) Hu1801 MsWANNAIUITMITIVTNToyannullaeanoiFesy
anuilaeasoiFegn uazanuilaeasuFimansal lumsmsuaso
a 7 ' & Y y o
3.12 Mm3uazHaNuuzluveInNuE e (Risk analysis probability) H3N8D4 Tema3 enNudveIsUATIY
A 1 [ A o oA a 3
NinarenNulaoansrsoNaansNnoANAUY
v 1 A
3.1.3 MIUATIZHANUTUIUTIVBIANUTE (Risk analysis severity) 30D YoUIAVDIANUF BB DIUAAUL
] v d A A @ A
DINAVNAAUHNAD U UNAAVIT0INININOUAT1BNTZYY
3.1.4 M5UssiuaNdeasauNUNIY (Risk assessment and tolerability) H11899 M13Useulana
1 d { H 4 x a
AT uYDIANIEDA (Risk Probability) 1AEANTUUTIVEIANUIEAE (Risk Severity) tio 17 1aunaamssziiiu
ANuFsInNNlanany (Safety risk assessment) HAZANUNUNUADANUIABIANYavane (Safety risk tolerability)
A9913199 1
e ldnannasei 1 msdsziuanudesnilasasit (Safety risk assessment) ta21didoyall 15 uns

WDIUINNUNUMUADANUFBIA NN aDANY (Safety risk tolerability) (37 2)

M5190 1 MsUsziiuanudosnnuilaoant (Safety risk assessment)

mmﬂmzﬁ‘]ummmmaﬁm ﬂ'JnJEN!!ﬁQ"IJf’Nﬂ'J]N!?TEN (Risk Severity)
(Risk Probability) o
ouAsIE, B
v
ued , 5

Wuasnsna, 4

T = é’
Taivdaau, 3

Taivhazdula, 2

L1 d‘ a
Tliiulemanazinn, 1

H Y i
aNudeuna 5 aauau"lﬁ’ﬁu@gﬂumimimwmwm?rm

3Uf 2 AnumumudondsInNulaoany (Safety risk tolerability)




a d
92 NsnInenmansuazmalulagingiseaimea

3.1.5 MINTUANWIDUIIIMANMIAGY (Risk control or mitigation) 11116019 MIAUUUMIAIUANWI DAATZAU

a v q Y o A o v A o A Y

anudsianulasansldegluszauiausavensuld Taslivannisaeuanesanudss 3 Usznis 1dun

(1) MINAMAL (Avoidance) vi1ede Maduiiumsen@nmslfianumsiiu iesmnanudsssiuanuilasaie
1 L4 a oA a = a oA a

fnnndlsz Temivesmsdfiaaumstiu (2) mianad (Reduction) Hu1ede MyaaaudveInsUfincumsiu

HIONTAUNUNTAAVYUIAVBINANAINNIVDIANNITEIANUAaDANY (3) N1TULLLEN (Segregation) HUBD

MsAuiuMIINoLINHAnIENUVYIANUFsIA NN aaY ﬂ%@ﬁ%ﬁigﬂﬂﬁﬁﬂﬂﬂﬂﬂﬁﬁ

3.2 NYHAUHAMINAIMAQUALKA (SM Model) [2]
o a wa o a 4 [
E.A. Jerome (1976) lanaumgugauvgmsinasimegiiame uaziiwnlmsinszianvquanvesns

a wa ° v A ' a wa ] 9 Y P
Lﬂﬂﬂ'lﬂ']ﬁﬂ']u@lﬂﬁlﬁﬁl IﬂElﬂ']ﬁuﬂﬂi]fl]El‘VlfNWaﬁﬂﬂ’]ﬁlﬂﬂ@’]ﬂ’]ﬁ@qﬂﬁlﬁ@ﬂigﬂ@ﬂﬂ'f]ﬂ 501U ]lﬂll,ﬂ (1) Ny (Man)

v
o A A a % 1 Y 1 o a oA
ﬁiﬂﬂa\i uﬂﬂa’]ﬂiﬁﬁﬁquﬁ’Jllsluﬂ'ﬁﬂ']Luuﬂi]ﬂiillﬂ']iuu@]%mﬂﬂ’]i@@ﬂll‘ﬂﬂ MIATN NITHFDNUIIN Llagﬂ'ﬁﬂguﬁﬂ']u )
A o A = A A A P E1 ' ' ' A y X 3
1A5999NT (Machine) HU1YD Lﬂif]quﬂﬁﬁﬂqﬂﬂﬁmﬂﬂﬁzﬂﬂﬂﬂlu%’]ﬂﬁ'ﬂu@nq ) “anyaIu ﬁﬁﬂgﬂﬁﬁ’m"uuﬂ'ﬂﬂﬂlﬂu

. .y ' ' ! ] 3 A A o
AWIATTIU 10 1R DI I99AI MBI NIZINNZ 1998191 T (3) AN INLIAGEY (Medium) 111803 AaN0g50UA7

1
A

Y (a ua s A o I~ Yy =K Aa a ' 9 Y (a wa
Q‘]J{]Uﬁ\i']uslu’ﬂﬂﬂﬂWﬂm&’mi’t’]ﬁ]ﬂi TﬂﬂLﬂUﬁ\iﬁg ﬂumﬂamuﬂ‘m‘ﬁ‘wammmgmmmmimamﬂgumm (4)
a L. = o A wa Ay A waqg Yo & A ]
11303 (Mission) HU1YDI fﬂiﬂTI(T‘L!ﬂﬂ']T]J{]’UGNWHVWIBNJ{]UGIGLW?("ILiﬂLWﬂiﬁUiiqtﬁTﬁN1ﬂﬂl@\1\ﬂu Iﬂﬂﬂ'li
a wa ' ' Y ) v ) { o a o
‘]JgUﬁﬁ?uiulmagﬂEﬂ\i"l]&’@’lEN1%ﬂ31ﬂ§ﬂ'ﬂﬂJ"]f']u']iy’ﬁlL@]ﬂﬁﬂﬁﬂu@E]ﬂ]lﬂ uag (5) NTUITHITIANT (Management)

o J o ' [ Y 12 4 @ {
wm&ﬁa ﬂ§$’U’]”L!ﬂ"li"llﬂﬂﬂﬁlﬁglﬂ1ﬁlﬂﬁl‘llﬂ\1§]\1ﬂﬂiﬁ]1ﬂﬂ1§‘1/l']\11u5’]11ﬂu Iﬂﬂi‘]ﬂ!ﬂﬂﬁ uazmwmﬂsﬁu 9 @Ngﬂﬁ 3

Management

317 3 nouRaungMIRALINAQIIAIA (SM Model) [2]

3.3 Talasuwantia (Hydroplaning) [6]
' ' ' Pl ' ¥y
1eIAT I UIDYUUNUNINI (Runway) dzinaTUFEANIY (Friction) 52HINNTNONUDId0dURARUNY
A A & A o a o ' ~ 3 A Y A )
NN (Runway) Wenun1NTen (Wet runway) UTUTIANIUGIAIDYIINMTNUINNTADDNINADNUYULAL WU
o o o o & A VA oy s X A v A 3 = ¥ A 3 ' = < &
faneduAan iU uaipdenyuE W unaNdosvIgimieonisdual uagiainla hivue audesnnuimil
¥ a T R o q¥ Y Vo o o A oA 2 a - q Ay ' & 2
vzgniseen luiu Yo ldmhen idudanuiuimaasunemsgydensadeamuvsedes limziuniaia
Y v ¥ v H E
Taoisonisngnisaitin lalasunauils (Hydroplaning) Aaiu TaTasumauiia (Hydroplaning) vaneda anmiinaiu
A A a 2 & 2 ' A a A & A ¥ g a ) < A A
[1RENVBAAT DIV UARBYUINNUNIIWazRg UL UH eI WAlon 11119 1T wda e Taan 1A auae Hioasau o
3.3.1 suaswanlalasunaniia (Hydroplaning)

T T 9 1 T
1Ho1AT o9l UABYBGUUTUYDIVDUNAINI 0E1T0U 9 zAoA 1T T2eY119TEnI1Need0IAT 09T
Y

A ' ) v o ' 4 ' ' v { a
VUM Taedawa ligidonisdudaunndiunionivua nazaoudinaldgapdonisniuguaianuau



D -

Ui 18 unsax - Rguneu 2565 93

P
2 =

a a & o q ¥ A a Ao, A Y . . <
Llﬁgﬂigﬁ‘ﬂ'ﬁﬂW‘WﬂWﬂUiﬂ nJuNa‘nﬂmﬂim‘uu‘wmmmﬁumuu%%ﬁwzmsmfnfm (Landmg Dlstance) WYY

R

1 ' v v ' Y
Llﬁglﬂ%ﬂﬂﬂuﬂﬁ]ﬂglaﬂﬂﬁﬂﬂﬁﬂﬂﬂuﬂﬂﬂﬁ’f]ﬂ (Runway Excursion) @Nuuﬂuﬁi?ﬂﬁ]1ﬂ]l?IIﬂiLLWﬁHHQ‘ﬁH@EJﬂUﬂ’JHJﬁﬂ

b

a A o 3 A a a a o A A 9
uaz‘vum}mmiﬂmﬂau LINAUANY N AULTIVDIUATOIUN ﬂigﬁﬂ‘ﬁﬂWWﬂﬂﬂﬂuﬂ?ﬁ'aullﬂa‘ﬂiﬂﬁﬂﬁﬂﬂ

Locked Tire

p Thin Layer LY )
of Moisture
- or Water

DYNAMIC VISCOUS REVERTED

RUBBER

s 4 UszinnveslaTasuwanila (Hydroplaning) [6]

3.3.2 laTasumaniia (Hydroplaning) ansautseenmily 3 Useian fie

332.1 lelasuwauilauuylauniin (Dynamic Hydroplaning) ¥i1ne94 la lasunauiiasnnaiionssady
s ¥ A

= < ' a X A a 1 a X2 A A a A A A A =2
mmmaaqﬂuizmnmiuumumam%mﬁumuu Tt msanavuiomIeslunaoun uazilauinianuan

oy L g a £ e A & Ay o v A Ao o o oa X 4 A 9 Y
ammaﬂwuﬂuﬁuu’muwummd FIVUENADYINNIAUAADUNAUNTNIUNIWUNIIIN Lmzum@gmuwum@mﬁ

v
a

A A a A g A X & o q ¥ ) Y - ST : v a
VZLINFACTY IUDIATOIVUUANULTUNNUY “]Nﬂ$ﬂ11ﬁﬂ1§ﬁgﬁﬂﬂl@\iu1ﬂ1uﬁu1ﬁ@fJ]\TlW?JSIJuLGlfuﬂu l!ﬁzﬁﬁwaiﬁlﬂﬂ
A 3 ' o & A A v ¥ = Xy g YR 1 1y 4 A v v
AVUITENINYIWNNUNUNINN !N’t‘)!ﬁ\?ﬂu1ﬂﬂ\'1"gﬂ‘ﬂu\'1Lla'Jﬂ%3ﬁnJ1505“u1ﬁuﬂﬂl@\uﬂ§@\iﬂu‘lﬂ HagaYNNITYNen

& A = = oo & A a ° 9 = a
PONITNNUNININ Iﬂflllllllﬂ'ﬁ!ﬁﬂﬂﬁﬂﬂwuvnﬁjﬂﬂﬂﬁ@‘lﬂ ﬂ’]iﬂqtglﬁﬂﬂ”lﬁ!‘].liﬂ MIAIUANNANN LASYWHYAHYU

A = ao & a A
LHDIINVIANTITYATNUNUNIIN (3‘]]1/] 4)

o 3 2 a
gasdnamanui lelasumaniauylawnin (V)

V, = 8.6,[T, M
Tag V, Ao aruilaTasumaudisuny lavfin
T, o ANUALANG
ns@ANE1 [11] 1303111 Boeing 737 - 800 fiAnuduanes (T = 200 psi.
nngas () A lelasumautianylaniin () = 8.6v200 = 122 ludanlu

9 k4
v @ A

4 a a § A <
fariuiilon3eeliu Boeing 737 - 800 asau ity luan mniumadadlon (Wet runway) tazanuiilums
A A a . A ' < o < 2 a = A a
asauINuveun3 098U (Landing Speed) Hamnnndn 122 Tuaan Tus (anuEalelasuwauiawy lavniin Funsesdy

w185 usuasennsingmsel lalasuwandield

1]
=1

2 A . R = 2 a X A
3322 mlaiﬂi!!,wauuﬂ!!’ﬂﬂﬂuﬂ (Viscous hydroplaning) 141894 ‘l3Iﬂ5LLWﬂuu\‘]cﬂlﬂﬂﬂluLuf’)ﬂﬂ1ﬂ
=
U

Y
v A

Y
Sluwuin

wa ¥ A 1 a 2 & 4 a 4 A An o ¥ Ao ]
Auantanurtiaveai ddiamnsonatudomniosdunaoud tazlildauinlianuanedaiioom



a d
94 NsnInenmansuazmalulagingiseaimea

& A 9 ] T g ¥ Y @ [l A 2 1< @ S =
DUAUNNN aamﬂummmmiqmuﬁvumhlmmzmﬂmaﬂagmuﬂmmﬂ Tagazluouns 19081989 NUNT 1L oL

. , Y ,
YDINNNUTNIVIAADANI N A ANIINNTA0AT 9] (31N 4)

A v Y . A
3.3.2.3 laTasumauilsenauuudoundy (Reverted Rubber Hydroplaning) vaneds lalasumautia
Ay ya & 3 & A v & A X a 2 A o oa 9 1 o & A A o Y
‘VWIENGI,“H AUHIUN ) UUNUNINWNIMUY ﬁﬂu?ﬂlﬂiﬂmﬂﬂlu!JJE]uﬂ‘]JuGl"lﬂ‘Uiﬂ@fJNﬂuﬂ‘UuWNVIN’NL‘I]ﬂﬂﬁ]g'i/nah’i
< 4 A a = o ] % @ [}
a9a9n Lmé‘ﬁ‘(’ﬂ\iﬁullﬂﬁ IﬂEJﬂ’)11]%}@1!‘VILﬂﬂflﬂﬂﬂ'ﬂlllﬁﬂﬂ‘ﬂ1uﬂ11ﬁ8136ﬂ?ﬂﬁ}ﬂﬂﬁﬁ%ﬁuﬂﬁﬂ’gﬁﬂ1u$‘ﬂﬁf]llﬁgfﬂ‘t’]
2 o Zyy ' v o & L & < 3 A v v £ 2
"]Nﬂ$ﬂﬂu1l1’35$14’31\1EJNGEJﬂ“lJ‘W‘Ll‘VHQ’N "INﬁ]gQﬂll,“l]ﬁﬂl'lluvlﬂunuﬂﬂiﬂﬂﬂ’ﬂll5ﬂuuﬁgﬂﬂﬁ@ﬂ?ﬂ@ﬂﬂﬁﬂﬂ‘W‘H‘ﬂ?Q’N
% I v A v A ' o o a A o = 2 o '
"?\WSLTJH u@li?ﬂﬂﬂWQﬂQlWiWﬁuﬂUuﬂWﬂllllV]iﬂJ’ﬂﬂTENLTW]%H HAZRIYIANDINAIIULIIATUIN (20 uo9 Wgﬂﬁﬂﬂﬂ?ﬂ)

(q1ii 4)

4. YOUIUAVRIUNAINIVING
AlguAnYIMOBYAUNANTIAABINAGIAINAYDI E.A. Jerome (1976 [2] tazidonanizdatodnimuindon

. A J a va @ 3’; o k4 . A dy A o
(Medium) NAAHAA0NITINARITAIMAUDIDINIAEIY At uadeaninuindon (Medium) Ao WHN193Uon

(Wet runway) tagmslfiiamsiivveunsesiivvuzasaniuiiv

aa o A =
5. MIAUHUMIANEN

= (2

F Y
UNAMWIFIMVUUADUMTA UL UM AN Al
=2 a = aw Ad 9y o A a 4 a a =~ o
5.1 ANHUMINA NEHH HASITUIVYNLNYIVD audumsAnszitazlsziumsusmsanudssnnulaoany
' Y ]
611mmfiﬂmummzmﬁummmmmmgmmﬁﬂsmiuuwaﬁ'auizmnﬂizmﬁ ﬂimﬁﬂ‘kﬂ ﬁu‘VIN’NL‘]JEJﬂ
5.2 ﬁuaumm’mNmﬁﬁvmmmg?ramamﬂaaﬂﬁammm?mﬁummzaqaumﬁuﬁmmmgmmﬁﬂsmiﬁu

A ' o= X a2 o
WaLi@ui%ﬁ'JN‘]Ji%ﬁl‘ﬂﬁ AIUANE W‘IJ‘V]N’NL‘]JfJﬂ

a a a % A a a J a A
6. mﬁﬂizmumﬁmmimmmﬂammﬂaaﬂmﬁummsawumm:mﬁumuumuumsgmmﬂnimsuuwmiau
' e X o o
sennadszma nsalne nemaladen
E) o o a & A o Yan ~ A ] o
AIVYUUT BDUATIY D wumetlen (Wet runway) ll']qlﬁlf’\]‘ﬁﬂigmuﬂﬁ‘]ﬁW'liﬂ’J"IllLﬁENﬂ’ﬂll‘]Ja’fJﬂﬂfJ"’UENE]TﬂTﬁfﬂL!

yauzasruiumunasgIuesamImstunasousynnalsume uag ldwamslsziiiudaninei 2

maen 2 msdsziiumstsmsanudsnnutlaeassueuni esduvazasanuduamanasguesAnsmatunai ou

' R A A
senINUsene nsalANYT NuneuTlen (Wet runway)

nszvIUMIUszumsUSmsaNuEgInNNlasasuve unIa s Yz aIT N T UMY

d a A \ R &’ Q' =\
NWI§§114?]\1ﬂﬂ‘§ﬂ1§ﬂuWﬁ!§ﬁ)H§3ﬁ’JNﬂ‘§$mﬁ psaiAnE Wemadeiden (Wet runway)

msUia oUAY MUY NMISaANINIES Msilszifiv ANNNUMY
- - < ' 4

My msiszidiu ANAE MDA
a ~ A Y %
ANMAE finamae muanuilasasie

Y v ] [
myas | wumeaeilen 4A HUIMNMTUINIS 3E ANUTBIA
GATREUTYY ANuEasInNuilanasy




D -

Ui 18 unsax - Rguneu 2565 95

111399 2 JEsuduiiumsingiuazlszidiumsusmannudsianuilasasoveuasesiuuza
a J a A ' ~ 2 X 2 =~ Y 1
AT UMNNIATFINEIANTMITUNAG oUTZHAINsZINA nsdlAny1 WuN193ilen (Wet runway) laun
1. flleulsziiuduasie fo fumadailen (Wet runway) Tagnisisudumsiszifiuanudeddsedy 44
Fatmaualdun 1uil 2016 T510911 59 319M3 NUNRTRMATUINNIIAT il (S119u 35 310) iRanIAT pa Ty
2 Y [ IS a 4 a va 4 a . . A a
9ONUBNNININ [8] HazABAAADINY NIAANHINSINANG0TUYIAMAT09TY Air India Express 1flg211 IX 1344
Y '
gavwduunnma lawIaa Tusginsas Uszimadwde [10] Uszaugiianig loasenuoniiuneds vaunszunny
' i 4 r Y v
mlfinTestivuaaeaon Taenssaiuiinagiamguuznetowawea v111ias 01 lnasenueniiunialaneuazsin
| ' = a2 Aa [l v | @ v a [l wa g 2 '
Wuaeaon Is1eudidedinediios 17 au saudendduuaziiniugsie Tasannquesgiamgaseiinini
! = ' o
Wumszdunanasediamin
9 Aas A ° a A o A g ' Iy
2. QBNNITMIanANMdess Tagmsiuumamsusmsanu@ssnnuilasasns ivedlumsaaanuinailu
VDINNUT (Risk Probability) uazmmguuswmmm;ﬁm (Risk Severity)
3. AalsuszitiuuuImuamsuimsanudsinnulasassveunsoslivvazasduuiua AT gIu

J a A ' ~ 2 g A = = A A [
09ANTMIDUNAGTOUTLTHINYTLUNA NTAUANEY WUN1Iuen (Wet runway) Taslinnudesinaunaeluszay 3E

uaxmmwumum'aﬂmm?rmﬁ'mmmﬂaaﬂﬁﬂiuixﬁumwmﬁmﬁw

a 4 (Y] 4 a a d a
7. mmamsii wsanudasnnlaeanaveunsesiuvazasmmidunnanasguesnnsmsiunais oussrnalsyma
e A A A
AsaiAnE wemaaien
A ﬂuunﬁuaumwwmﬁmmﬁmwmﬁmmmﬂaaﬂnammma’muuﬂlmwmﬁumuumummmuamﬂsmiuu
watouszwhalsama nsdianen numaiailon ma“lwuﬂuuvﬂuum‘wNmsmmmﬂmﬁﬂgmmiuu 1dun
o a o < A 4 A . A ¥ 1y
7.1 Wndusiarianudilumsasauiuiuveuns o9y (Landing speed) 1AgN15219101111T AU
A a a A 9 a d' a = <3 a
nsostuvazasaundu uagmsaonlguvan (Flap) Tumsasauinwiiv (asesduaisianuEilumsasauindu
finga iieazaneanlomanmsinala lasuwauily (Hydroplaning) 1oz 19528y n1alumsasauy (Landing distance)
Irosnga)
NIfIANY YoyaIA3 091U Boeing 737-800 [11] #AMIAIUIM MIAIaUINLUVDUATOITU Boeing 737-800
= %‘ @ a o v A a o 3‘» <3 a
fIimiin 60,000 Alansu uaztindudenlHuvay 40 (Flap 40 lumsasauuiiu dniuanusi lumsasauuduues

4 ]
AT (Landing speed) Boemg 737-800 = 133'lua/ T
7.2 °Llﬂ‘]JuWﬁ]'ﬁﬂ!'lﬁﬂ']WWHVl'N'J\?"U’E'Nﬁ'u']llﬂuﬂﬁ']EJW1\T1]'lﬂ"llf)lla“ﬂlﬂfJ'J"UfNﬂ1Uﬂ'lﬁJule’E)\1ﬁu']3J°Uu (Automatic

Terminal Information Service) Y @NINDINIA AN NAUIFY AIUAADINA Qmwgu EfﬂTW‘WL!T]N’N (B ’t‘)‘ffﬂ iy 1851
] ' a I & A ' A ¥ A g
Foyanamuyesauiniivilaremaiiuanniiuniadailen (Wet runway) taaaiimsasauiniiuasainilunisas

avwdulunsallalasuwauiis (Hydroplaning)
7.3 Andiuduamanusalalasuwauiwy launiin (Vp)
R Y A a . = o .
nsdinm foyaineaiiu Boeing 737-800 [11] Tanuduans (Tp) = 200 psi.
g 2 a < o
1ngas (D A lalasuwantiswunlawiin (1) = 8.6v200 = 122 Tud/aaTua

v a a <3 a 4 a o
7.4 vndunnsananuiilumsasauniuveunieeiiv (Landing speed) Boeing 737-800 = 133 Tud/anTaa
A ' < 2 a s & o ¥ a ¥ Ag
fismnniianusa lelasuwautiawwy lawiin (V,) = 122 luddnTue dsdumsasauudunaseiiiunisas

awudulunsal lalasuwanile (Hydroplaning)



a d
96 NsnInenmansuazmalulagingiseaimea

7.5 wevindulfiamstuasauniiu s laTasuwauiia (Hydroplaning) Tagmatiansiu laun
A v @ . . A a T dy 2 v a KX o v w [ A Y
7.5.1 woasvian (Main Landing Gear) Y9UATDIUUBYUUNUNNN UNUUAIAUVIAUKAN (Yoke) e ln
d’;umuﬂmgmizﬁu (Elevator) 11914 HAZINALTIATUATUNANDINMANAFETAS YO IUATDITUNVUY 1HD YL AD
< A A vy & A % o v ) ' A y ¥ o q VY o
AMNGIVOUAT 09U a9 ezt umsiai i nasuuderan ez emu Tomalumswiesui vagiih 1videvian
A A o oo oo & 2 2 \ ' A a ) A a X 2
IATONUUANNTANUNUNINNNINUYY Tﬂﬂmwamﬂixfmﬁmwm'rNmﬂ@nmiﬂal,umﬁwqmﬂim‘uuuuwumma
1 9 '
7.5.2 1inTuIede (Nosewheel) VYouATIN AU UNLNIIWEL WniiuadslHusnluszduiunai
] 1 A = A4 9)& a ~ I A o o
uazammmumfﬂumgﬂmu%a‘lﬂ mmﬂuﬂﬂmmﬂwmmmmﬂummﬂm

v a A A a ] A o A Y v A
753 1!f‘l‘]J‘Llﬂ’J‘]Ji’]11‘1/Iﬁ‘VlN"’UEJ\Hﬂi@Qﬂuiﬂﬁli‘]ﬁ‘lfﬂﬂlﬁﬂ (Rudder) fiaoatian LLaZ‘Vrﬁﬂmﬂ\iﬂﬁLLﬂllﬁlJIﬂﬂcl‘]fﬁﬂlﬁﬂ

wnnu 1)

8. agiwamsfnmn
I 1
msanufeteiiumaaiilondiwanensifagiifmgueseimanuva MatasauIndy 1D UTIaIa e
a wa Y o Y J a o Y a v Y 1 o
managiiame (7] Idiuaue iesdnsmsiusmuamasmsmsifeatumaiaeimasugiiamg Tdun msimua
o a ua Jd I Y [

ngszbeumshaursenumamsinauludgaumsaiag q uazmsineusuyaains 14 ldnasgrumsiham
2 Yo ° A A o A A a A Yo a g
FageuiuduouuIMIMsUImsanudsnNulaeassveuns sl uvazasanuiiu e Tiiniwiunuani

2 [ a oA a A a A Ay A~ A 9 a A a oA v
ﬂﬁ’UTI’i']i%ﬂﬂ?iﬂ{]ﬂﬁﬂﬁ‘ﬂ‘Ll"’ll’t'NLﬂi’t’N’UULlIﬂWHVIN’NL‘]JE]ﬂ L‘W’E’]Gl?iﬂ']i‘ﬂ{]’U@’lﬂ'ﬁ‘ﬂuuﬂ’ﬂuﬂaﬂﬂﬂﬂ

Y
9. UBLAUDIUY
Y a 4 a 9 a @ [ 4 v J
Q‘Uiﬁﬁﬂ\iﬂﬂiﬂﬁ’ﬂ‘Ll@lfN'Ui‘Ifﬂﬁi]ﬂﬂ'liiz‘]J’]Jﬂ’NiJ‘]JaE]ﬂﬂﬂcluﬂ\iﬂﬂi Tagmseanu letneanuilasansueeenns

TWruyaansdfidcuaugiielfidauediuasasa iszuumsasivaeuannulsziiunansd fiaau

uazii”ﬂmiamwiﬁ'ﬂamj’fﬁuuamma&admﬁm iiedeatueinmaniugiang

10. 1ONE1501999

[1]  Airbus. (2022) Global Market Forecast 2021-2040. Retrieved on March 10, 2022, from https://www.airbus.com/en/
products-services/commercial-aircraft/market/global-market-forecast

[2] Alexander T. Wells and Clarence C. Rodrigues. (2003). Commercial Aviation Safety.New York: McGraw-Hill.

[3] Australian Transport Safety Bureau, (2009). Runway excursions. Retrieved on March 10, 2022, from https:/flightsafety.org/
files/RERR/ATSB%20Report.pdf

[4] Colin. C. (2021). The 3 Types of Hydroplaning and How to Prevent Them. Retrieved on December 21, 2021,
from https://www.boldmethod.com/blog/lists/2019/02/the-three-types-of-aircraft-hydroplaning-and-how-to-prevent-them/

[5] FAA.(2016). Pilot’s handbook of Aeronautical Knowledge. United States Department of Transportation, Federal
Aviation Administration, Oklahoma City.

[6] Gleim. A. (2021). Hazards Associated with Hydroplaning. Retrieved on December 21, 2021, from Error!

Hyperlink reference not valid.
[7]1 International Civil Aviation Organization. (2012). Safety Management Manual (SMM) Third Edition. Retrieved

on October 1, 2020, from https://www.icao.int/sam/documents/rst-smsssp-13/smm_3rd ed advance.pdf


https://www.airbus.com/en/
https://flightsafety.org/
https://www.icao.int/sam/documents/rst-smsssp-13/smm_3rd_ed_advance.pdf

Ui 18 unsax - Rguneu 2565 97

[8] International Civil Aviation Organization. (2019). State of Global Aviation Safety. Retrieved on March 10, 2022,
from https://www.icao.int/safety/Documents/ICAO_SR 2019 29082019.pdf

[9] International Civil Aviation Organization. (2022). Safety. Retrieved on March 10, 2022, from https:/www.icao.int/
safety/Pages/default.aspx

[10] MENTOUR PILOT. (2565) An analysis of air india flight IX-1344: Runway excursion. Retrieved on March 10,2022,
from https://mentourpilot.com/an-analysis-of-air-india-flight-ix-1344-runway-excursion/

[11] Royal Thai Air Force. (2014). 737-800 Flight Crew Operations Manual. Seattle Washington:The Boeing Company.

[12] Shappell, S. A. & Wiegmann, D. A. (2003). A Human Error Approach to Aviation Accident Analysis. England,

Ashgate Publishing Limited.


https://www.icao.int/

Published

Navaminda Kasatriyaahiraj z(:yylzor Pay o d"emy X -
) .nkr _ /JO al ..j:s"‘u/‘ R -‘_—_:;

-

- __../ i : -1..‘I- *h ‘.-




	ปกใน 18_1.pdf
	01 หน้า ก-ข บทบรรณาธิการ 18_1.pdf
	01 พงศ์พันธุ์ จันทะคัต.pdf
	02 ภูมิพัฒน์ ดวงกลาง.pdf
	03 สุเมธ สุทธารักษ์.pdf
	04 นเรศ สิริวราวุธ.pdf
	05 รุ่งวิชา ไชยยศ.pdf
	06 ชนนนาถ เทพลิบ.pdf
	07 ดนัย ปฏิยุทธ.pdf
	08 ธนากร เอี่ยมปาน.pdf

