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AMANUIN A-1
ﬂ'li@li')'i]ﬂ'e)Uﬂ')']@JQﬂélIEN‘UENﬁ;’UU CEMs
(System Audit CEMs)




ANENBNTTATIAEBU AU CEMs System Audit 15eluindnuan usem nadl Juea 910a

dioTudi 4 fugneu w.a. 2568

HRSG - 11

5Ud18 115A593 System Audit




ANENBNTTATIAEBU AU CEMs System Audit 15eluindnuan usem nadl Juea 910

dioSudi 4 fugneu w.a. 2568

HRSG - 12

5Ud18 115A593 System Audit




ANANUIN A-2

ANTNLINADULAZANBULVIILNAIUIRNIAU




ANINUIARDULUAIUIRIAUTDIUTAULLENINTETUS IR U UNEY

FEAUANAN 12.80 4. SzAUNAY 6.40 1. UMD IDTUN 2 HaAu w.A. 2568




ANINKINADULNAIUIRIAUVBIUTIUARIUIUAUTENINYATTUIUINIVBY
Tesgnavnssutiumi (lewe) wazdsegsyuisdiinuey

FEAUAMINAN 2.30 4. SEAUTILAY 1.15 1. iufegadloTun 2 nanax w.a. 2568




ANINLINRUWNEIUIRIFUVBIUTIUARBIRALIUNINTTEUTAMYT 3 druatuau

v A

FZAUAINEN 3.00 4. FEAUTLAU 1.50 X. 1NUMBElaTuil 2 naiAu w.a. 2568



Chudaporn Soonthornsanan
Stamp


ANTNLINADULNAIUINIAUYDIUT IAULUUNLA NS LU IUUINARDIUTULAY

FEAUAINEN 7.50 4. SEAUTLAU 3.75 U. 1NUMBElaTuil 2 naiAu w.a. 2568




ANANUIN A-3

ANEANUNEN Laguansvayaaunnil
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mimqm‘wgﬁﬁuﬁ’) (Land Surface Temperature)
Inglddayaainaaiiey LANDSAT-8 szuu TIRS
vsalasanstsalnvidnuiau
AUatIUAY 91LNBUNULBU JMIANITZUATATIELSEN
16 NUATWUS 2568

Tne
ANENSWEINTSITUVIR FILINADU LASAYNUR
dinUszanduasuinisgliansaumea

dnneuiauimalulagainiAuaziiasaumna (29AN5HMIYL)



F24

9aumMniNUAY (Land Surface Temperature)

1. anulunvasnisine

idesndinnuiauimaluladormauazgiansaumalesdnisumvw): anen. liuns
Anraa1naInuTEy Lowealed waUesme3 iU Wsumelne) S1dn Idndunisinsegsivaz
Ussananatoyaniumiuioulasuanadugumnfifiui (Land surface temperature) nihefusanm
waidea vnulasenislsdifiidiuay ieuansanuunnstssenitgamgiiuiiuinalasnis
Tsslwihuasudilndifedlnesou Sedulvgduiiufiunysznaunmsgramingsy unasmauLaziui

(%
a 1

inwns vsilielddudeyanugiuvesgamginuiagiggou (na1afeuiuia)
2. Tasamslssludauau

Tassnslsslinduau Wulsdwilmdsanufousin Wiwsssumidudomaduniuas
i fidnwarnsruunsuasuuulauuelsiu Mdsmssdnliihaniuszina 137 wngiad (MwW)
Tnessaglunuiiussana 11.88 13
2.1 ananduan
AIULHUN LIS INSHEa A veIUssnelng 581319T w./.2555-2573 (PDP2010 alu
Usuussaiait 3) lnensgnaaamdsrusauiunisliiinendnuiassmalne (i) Téwernsaiannm
sioamsldlnihggavestsamalnonuifiuualdumusdioansldlifigadunnd ilifiosessua
sioamanisllaiiiadunuus POP2010 Fsldimuslifinssudeluihaingudnlnihemodn
(SPP) szuulAuIUBLITY
mssuiielnihninanlnisedniingUszad soluil
2.1.1 duasuligndslisednidiuniidusnlunisndalih
2.1.2 duafullsfimsldiundanulumandsliihlfanysslovinngsty
2.1.3 FIEuULUINITEAIUNTawLYesElusEuuNINEs wagssuuTmdnelnih
TassnsTsslwihduman sudunslasuisn fai duea S Sedarstuiiosidugsianan
wazd g liimuiauiaumdnisnds iiwessanalve Tnedadmuigliinliiunisiidi
drondawiaszindlng (k) aulassnsdudeliiinangudnewdn (Small Power Producer :
SPP) uaglssaugnaInnssy
2.2 fim
Tassnsladluiihuau degfiteugaamnssudhunt (lawa) Summanusufumioas
32 Unatuau suneunUgdu Twmianszunsaiegsen daugaamnssutiunit (lawe) 5u

WA we. 2532 diidulvgedlunguanavnssudidnnseding il gunsaldeans nqu

(%
a

Fudsaeud LASeINT uaznaulssunaIain

>
=1

2 mwwqmmqi’] U (Land Surface Temperature) Tnel

ioyaanaILfies LANDSAT-8 5¥UUTIRS
vnalasamslssiihinuau suathuau gnauissdu Jmianssunsaiayse 16 nua1wius 2568



3. szuunanlniuaza udoausau (Cogeneration System)

szuuTALBISTY ( Cogeneration) Aoszuuiilindandsnulufiviendsuna waxdl
nslddssleminnndanuenudoulurneiendu nserdodomduvaaientu Sweviilidunu
mssdandanulusaiignaitssuunsnandug

waluladszuundnndsnuanusousiy wundu 2 sunuu mudnvaznsiou farsante
narfunsindsnuanudeulldussleond ssuulanuueistuindnsuu (Topping Cycle
Cogeneration) flasyuuindandsnunaneu udrthndnuauieuiimdeluldusslews druszuu
Tauueisduindnsans (Bottoming Cycle Cogeneration) agin1simdssmuanufeululdusslev
feuflgndnndsnulniviendsnuna

e?fqrmﬁ%m“[uiaﬁl,wfazgﬂLLUUGETN@'TuIUT%'mwfu Gﬁuagjﬁ’ummmmzamamsfazamu
Usgnauns tnefinnsanainsiiavendemdsinilyd aunmesamdsnuamiufouidonis dnvue
msldanufeunasiiiwedssnu namsldau funumsieains uazdeuluindanaden Wy
U

3.1 szuulauuasduriiafeaiulot

syuurilaiiUsznaudae ndestilalonn wdestuiulen Tngldifamasnas fande
Fomdwds ndhnsvhauie L%@Lwawzgﬂﬂam%ﬁﬁmLmivrﬁl,ﬁaiﬁmm%auL.thjﬂum‘%'m AL
loth @aldlerieands (Superheat Steam) figamgiiuaraudugs levagluduindostaiulould
frdanan Feanunseiluduiadasiionasine wu Ju romnsawes viewdsusuidulninlaedy
w3earifialiih dnlethiteenaneiesaunsaildldlunssuiuniswdnsely

3.2 szuulauaistuviiafeiufing

fndnnshauie Asumsawesazdnoinimainneuen wasidngresnlud Wemdss
gndaunsaufuenAkazgasnda Wnfneseunnmawnludity Sesveefriueioafaiufie
wnuvees asfaiufazdelutuidestulndin Wendanseualndin drufefoufivdesandeiy
feasdigumnivszana 450-550 asmwaidoa Awfeudarusoilulfiduuwmdadinnudou o
wanlotiirusume vielullnensaieldlunssuiunisnan

3.3 szuulaualsturiianiaseudenlndnngly

syuuiianansauvsldmulssmadeswufidu 2 i Ae wieeus Sparklgnition Engine
swldidemdanaviefesssunidudemas wazipiaseus Compression-lenition Engines 14
diufwardeitundudomas wdanuinanldeglurag 100 kw. fs 10 MW, ndssuanudoud
soninaglustvasinelode dvdeuioguuarihiundedu Temahmdsnuanudeulldenslds
U Waste Heat Boiler lunsuasledmdefou

Y

4. NMIAUIUARUNYANUAT (Surface Temperature) AMNToyan1aLiivs LANDSAT-8

4.1 Wuiidnwn

Tassmslaslifitiuay deegidaugaamnssudiunii (lewme) sunoursedu dmia
wsvusAioyse anwiuiilasalufseguinuiuiisugy manatsessumealve ewmiefase
AUSLNONTTUATATEYSYT WaTdILNDRYE JNTANTEUATASOLSE TiAnyiueaninsaiuduneisloy

3 | N5MQUNNINURY (Land Surface Temperature) lnglddauanaiiiuy LANDSAT-8 s¢UuTIRS
vnalasamslssiihinuau suathuau gnauissdu Jmianssunsaiayse 16 nua1wius 2568



JarianszuasAseysen Naladnderiudinenasma fminuvusiil ArmgTunndnseiugnaung
yis SemTanszunseioysen anmgieonalaeialy & 3 gania Ae garun Fudwudnaraion
naraufanatad eunuaius 4 udugqusaunziueenidounie ggfeu 13wl ousqu
nyTupanidaniiefuanas Aodsznunaafioununiusinarufeunnuaay wargady S
nanaieunguaANfisnanaiisunatay JadutaeiinsgunsTuandedd Ussnnsdiulngiszney
o1dnlunAnuaInIsa wazgaamngy fnmaesfuivinalasamslsdlwiilunnd 1 wasiiud

Tnes5aulAsIn1slseludln Aanwd 2

AR 1 Ameneusion lasenisissihhuauiariiuilaeseulasenisiselnin
(Yoyaannaaiiies LANDSAT-8 OLI, band 432 Jufinainiui 16 nuanwus 2568)

Tuns@nu Tanuanundnuilaeseulasanisisabidnviuaulaesoudssuind 5 M1519

[ 1
A I

Alalns fanmi 2 Feagaseumauiiuinislduselevinaunasdunaquanuvatgyseiny Wy wudn

=

UTENoUgAaIvNTTal YUYULTDY NUNNISNYAT Wnaau wagiuiilalas §egviliaiunse

Re

1
a

WisulTlgupnuuanaase amadifuRsluuiindsneazwandaiuldegadniau
] L]

>
=1

4 mwwqmmqi’] U (Land Surface Temperature) Tnel
vnalasamslssiihinuau suathuau gnauissdu Jmianssunsaiayse 16 nua1wius 2568

ioyaanaILfies LANDSAT-8 5¥UUTIRS




AT 2 LAAENIMINUNUS NS ILNBUINUEBY JmianTeunsAsoYsen
(Yoyaannanaiied LANDSAT-8 OLI, band 432 Jufina wiui 16 nuanwus 2568)

4.2 SupsunsAnEn

4.2.1 doyamfieuildlunisine

foya91nAadioy LANDSAT-8 TIRS, Band 10 (A1111819AA 10.60 -11.19 urluins) %3o
ﬁﬁaaﬂﬁluﬁummﬂmméjau (Thermal Infrared) Path/Row ‘1’7{ 129/50, Watargarndszanas 10:30
IR aszwmalng) feuaziBenaveanin (Spatial resolution) 7 100 wns (luvaedl Band
3u7 Méud band1-7 wae band 9 zdAuaziBeanind 30 wns TeasBeadm1sad 1) Fudugas
pAufwllumsmnArgamgifaiu (Land Surface Temperature : LST) u3vaa Tasanislssluit

Uruauiaziunlndiagadagiiontayaaina1iiiey LANDSAT-8 {uil 16 AUAIWUS 2568 1387
10:37:45 WiinT (anUseinelneg)

5 [| NseamgiiuRa (Land Surface Temperature) lnglddauaina1iiiuy LANDSAT-8 seUUTIRS
vnalasamslssiihinuau suathuau gnauissdu Jmianssunsaiayse 16 nua1wius 2568



ms'mﬁ 1 wanIs8azLden Satellite Sensors U89 LANDSAT-7,8

Landsat-7 ETM+ Bands (wm) Landsat-8 OLI and 77RS Bands (um)

30 m Coastal/Aerosol 0.435-0.451 Band 1
Band 1 30 m Blue 0.441-0.514 | 30 m Blue 0.452-0.512 | Band?2
Band 2 30 m Green 0.519-0.601 30 m Green 0.533 - 0.590 Band 3
Band 3 30 m Red 0.631-0.692 | 30 mRed 0.636 - 0.673 Band 4
Band 4 30 m NIR 0.772 - 0.898 | 30 m NIR 0.851-0.879 | Band 5
Band 5 30 m SWIR-1 1.547-1.749 | 30 m SWIR-1 1.566 - 1.651 Band 6
Band 6 60 m TIR 10.31-12.36 | 100m TIR-1 10.60—11.19 | Band 10

100 m TIR-2 11.50 - 12.51 | Band 11
Band 7 30 m SWIR-2 2.064 -2.345 | 30 m SWIR-2 2.107-2.294 | Band 7
Band 8 15 m Pan 0.515-0.896 15 m Pan 0.503 - 0.676 Band 8

30 m Cirrus 1.363 -1.384 | Band 9

Joyavnaaiien LANDSAT-8 filasuteyaananidsudyaianiiisniiiundwsey (u
T8ya level 1 FIN1UNTLUIUN1TUTUUANIS Radiometric Wag Geometric Correction agludnuai

¥

VDA GeoTIFF Format

4.2.2 |/NMSAUINARUNNTNURIAY (Land Surface Temperature)
03 an1L g LANDSAT-8 TM, Path/Row 71 129/50, 13aangnainyssuiay 10:37:17
wiN1 anUszimelng) eniamizaie band 10 Nignuiuniauaaaisuneglaaniuag ay
° ° o ' ad a a o & A Y v A
gninunAuIn iierAtgam)dnuiusnalasinisisaliiidiuaunasiui indifes fed
TYavlduAnINTURaUAaLl

1). 1Waeue Digital Number (DN) 483983831nA11718ULANDSAT-8 TIRS, Thermal Infrared
Sensor (band 10) TiuAn Spectral Radiance fsaan1s# 1 (USGS, 2013):

aunsi 1 L, =0.00033422x DN +0.1

e Ly, e A1 Spectral Radiance fvuieidu W/(mZsterpm)
DN @ Digital Number va3daya band 10mu3eilu W/(m?sterum)

2). LU?}IEJth Spectral Radiance Tuiduan Brightness Temperature, Tg (1158 Black Body
Temperature) AMUANUFUNUS AIEUNI5N 2 (LANDSAT Project Science Office, 2002)

7 ay‘amﬂmngﬁsm LANDSAT-8 ¢UUTIRS

6 | NIMUNY Land Surface Temperature) Tngl

vnalasamslssiihinuau suathuau gnauissdu Jmianssunsaiayse 16 nua1wius 2568



K,

In [Kl +1]
Lﬂ

dlo T e Effective at-Satellite Temperature e Kelvin, K
Ly AeoA1 Spectral Radiance fiwaeidu W/(m?sterpum)

qun1sn 2 T, =

K2 uay K1 fioA1 Pre-launch Calibration Constant @srivuadmiuteyaainariiies
LANDSAT-8 TIRS #ii
A58 2 5WEJaBL§EJ®°i’TE)yJa (metadata)d1%3u TIRS Thermal Band Calibration Constants
(U.S. Geological Survey, 2013)

Constant (Unit) Band 10 Band 11
Radiance Multiplier 0.0003342 0.0003342
Radiance Add 0.1 0.1
K1(watts/(meter squared * ster * um) 774.89 480.89
K2(Kelvin) 1321.08 1201.14

3). Agmniluaunsinsuuasnduiiénsdann back body fetuitemargamgiuiiafu
fiuiase %éfaﬂﬁﬁﬁﬂﬁﬂﬂ?iLLN%ﬂﬁﬂﬁﬂéﬁUﬂﬂquﬁuﬁi (spectral emissivity according to the natural
of land cover) 910 Snyder et al. (1998) léflausnsdnama ileduudgamaiinsuanddesii
i (emissivity corrected land surface temperature; S;) FeRummuANLEITLS FiEunsh 3
(Artis& Carnahan, 1982)

AUl 3 S, = -_II-_B
1+(i>< %j Ine

e,

dlo st Ao Agugiiituia wiae Kelvin, K

Tg A9 A" Effective at-Satellite Temperature 2y Kelvin, K

A fo e AduYes Emitted Radiance Sadonldrnansdi A = 10.6pm

e o AuadunisUantUaseidandu (Spectral Emissivity) mnﬁuuﬁmuwhm Fepni
donlaluaunis mmm@ﬂ@’fmﬂmiwﬁ 3 Faanfildlun1sauin agld € = 0.969 (Arid bare
soil/Urban)

p AU 1.438 x 107 m K, Lﬁuﬁwﬁié’mmﬂmmé’uﬁuép:h><%

dlo h = AAefives Plank (6.626x10™* J-s)
C = Ansiveaas (Velodity of Light) (2.998x10% m/s)
G = ANAINYBY Stefan Boltzmann (1.38x107% J/K)

7 l| Msmgamgilitui (Land Surface Temperature) laglddeyaannaraiiey LANDSAT-8 sUUTIRS
vnalasamslssiihinuau suathuau gnauissdu Jmianssunsaiayse 16 nua1wius 2568



A1319% 3 ARRYMNGANIAYRINTSUNSIEIINFWUnAgUNURUsaz vl dwmSudeyaniiiey
MODIS band 31 and 32 (Snyder et al., 1998)

Mean Emissivity (&)
Emissivity Classes Green Season Senescent Season

10.8-11.3Um| 11.8-12.3Um | Average | 10.8-11.3Um | 11.8-12.3Um | Average
NeedleForest 0.989 0.991 0.990 0.986 0.988 0.987
Broadleaf Forest 0.987 0.990 0.989 0.968 0.971 0.970
Woody Savanna 0.988 0.991 0.990 0.975 0.978 0.977
Grass Savanna 0.987 0.991 0.989 0.973 0.975 0.974
Sparse Shrubs 0.972 0.975 0.974 0.970 0.976 0.973
Water/Wetland 0.991 0.986 0.989 0.991 0.986 0.989
Organic Bare Soil 0.977 0.982 0.980 0.977 0.982 0.980
Arid Bare Soil/ Urban|  0.966 0972 0.969 0.966 0.972 0.969

4). AMwnigamgillumhsgads 3nAUFURIS
Centigrade Temperature (°C) = Absolute Temperature (°K) -273.15

Y
a

5.1 Yoyagauunqiinu

Y

161 210 LANDSAT-8

Joyagunginuiifuninhedussagadea deldainnisiwialugiadiu azgniun
AvuartdveIwiazy Uil lnaimuar1dunsn1Atu (Class Interval) vasgaumgiiusazyieli

I U a U ‘NI
WinAU 1 aerlwalded AdanslunIng 3

AN 3 UaARsYEURTNIATU (Class Interval) UagdNunuAvesAgun)luaazy

v [
a a

gaunnIuiIAY (Land Surface Temperature) Ushaddasanistsslniihdnuauuaziiug

InalALe Jui 16 NUATUS 2568 FanINT 4-5

8 || nsveaumgiinuiiy (Land Surface Temperature) lnglddayaainanaiiiey LANDSAT-8 s¥UUTIRS
vnalasamslssiihinuau suathuau gnauissdu Jmianssunsaiayse 16 nua1wius 2568



[

A 4 gunduilafu (Land Surface Temperature) lasanistssbvivirdruauiasiunlngifes
INYeYan B Landsat-8TIRS, band 10 Juiinnmiileui 16 nua1Wus 2568 13an 10:37:45 .

9 l| Msmegamgilitui (Land Surface Temperature) lnglddeyaaina1aiiey LANDSAT-8 s¥UUTIRS
vnalasamslssiihinuau suathuau gnauissdu Jmianssunsaiayse 16 nua1wius 2568



(%
a a

AW 5 gaumgiiituiafiu (Land Surface Temperature) Toyaainanifies Landsat-8TIRS, band 10

Y
[

JUANAWLLBTUN 16 NUAIWUS 2568 FRUNUNUNNWANAUSISUTIH UaUANAN Landsat-8

9 Y

TuUinNANTUN 16 nuAIWUS 2568

10 [| Msmgaumgiiiuiy (Land Surface Temperature) lnglddayaainaaiiiey LANDSAT-8 5¥UUTIRS
vnalasamslssiihinuau suathuau gnauissdu Jmianssunsaiayse 16 nua1wius 2568



INNMEUNYINUEIAY (Land Surface Temperature) Ushadlassnisisalniihinuaunay
Hunlndfedlunng 4-5 waninnuunnesvesaminuRIAunTued funslduslovunfuwasas
UnaguAulaagadaiau mnamaziiulad

1% '
= =

Tudun 16 nuaus 2568 usnaunAnwlassnislsslihdnuauuasunlnglAss e

1% 1 ' (%
a1 o

QaUNAINUHIAULY 81NN 28.4 — 42.0 DeFwaLBea LagNuilinunInssy wrand1 Wufgudl uag

9
=t

& A | a ad a v = | ! a
‘WUWINQWUNLLW ‘USNF’\I']QEHVQNW‘UN'JQ']ﬂsﬂallua@']':lwmll @gizm’m 28.4 — 32.9 93ALYALTYH

1% [
=1

A7UU3NALSNULRAMN TN Uraagu vselunninuidsunequdunounin l dansd
LariuAulalas agdlAgun)INuURIAuaININuNdI9Ry AelliAeg AUszuna 31.0 - 42.0 83AY
\waLTe

a0

A1

Tngiunlasaimslsliihdiuau dmeumgliegsening 34.1 - 35.8 sriwaided

1%
a

INNANTANYIRINAT LleiAgaulifiuilaunliannsiinseilagdeyaannaniiiey
LANDSAT-8 TIRS, Wuus 10 WWiguiiguiiuagamgiivesnsdaniosivnegl anandgnssays Jmin

a a

anssaiys luhnanlndifgaiu nuAgamgiinuiaaunlaainnsinsgilagdeyaainaiiie

'
% =

g9nv09NURN NuNIngUsyina 1 BeALwaled Aun1s1en 4

A15199 4 Rl (esrmniwalts) Yeansuen lusinenanaatgnssans Jmingnssays

d011/39min W/idhauAl AN
ANTIUYT/ENTIUYT 13/02/2025 10:00 w. 29.5
ANTTUYT/ANTTUYS 14/02/2025 10:00 . 29.7
ANTTUYS/GNTIYS 15/02/2025 10:00 . 29.5
ANTTAUS/ANTTULS 16/02/2025 10:00 1. 30.8
ANTIUYT/ANTIUYT 17/02/2025 10:00 w. 29
ANTIUYT/ANTIUYT 18/02/2025 10:00 w. 27.5
ANTIOUYS/ANTIUY3 19/02/2025 10:00 . 30.5

UNGLYR ¥ QUNAANWAS : Dry-bulb temperature gaungiifieulaarnmesludinasiuwivse

Wosluiinassssun Fainnsagludn
917ndlaenss

1 flemAn1emaNsTsNYIA waveglusunlignssdainaig

11 [} msmaamg Land Surface Temperature) lngld4auaana1iiiuy LANDSAT-8 s¢UuTIRS

vnalasamslssiihinuau suathuau gnauissdu Jmianssunsaiayse 16 nua1wius 2568
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mimqm‘wgﬁﬁuﬁ’) (Land Surface Temperature)
Inglddayaainaaiiey LANDSAT-8 szuu TIRS
vsalasanstsalnvidnuiau
AUatIUAY 91LNBUNULBU JMIANITZUATATIELSEN
23 WOWAAN 2568

Ing
H183nN15A85IIUYR
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9aumMniNUAY (Land Surface Temperature)

1. anulunvasnisine

idesndinnuiauimaluladormauazgiansaumalesdnisumvw): anen. liuns
Anraa1naInuTEy Lowealed waUesme3 iU Wsumelne) S1dn Idndunisinsegsivaz
Ussananatoyaniumiuioulasuanadugumnfifiui (Land surface temperature) nihefusanm
waidea vnulasenislsdifiidiuay ieuansanuunnstssenitgamgiiuiiuinalasnis
Tsslwihuasudilndifedlnesou Sedulvgduiiufiunysznaunmsgramingsy unasmauLaziui

(%
a 1

nwns siliteld dudeyanugiuvesgamgiinuingiggry (Uaneweunguniaw)
2. Tasamslssludauau

Tassnslsslirduau Wulsdwibmdsanufousin Wiwsssurfdudomadunissan
i fidnwarnsruunsasuuulauueIsiu Mdsmssdaliihansuszina 137 wngiad (Mw)
Tnessaglunuiiussana 11.88 13
2.1 ananduan
AIULHUN LIS INSHEa A veIUssnelng 581319T w./.2555-2573 (PDP2010 alu
Usuussaiait 3) lnensgnaaamdsrusauiunisliiinendnuiassmalne (i) Téwernsaiannm
sioamsldlnihggavestsamalnonuifiuualdumusdioansldlifigadunnd ilifiosessua
sioamanisllaiiiadunuus POP2010 Fsldimuslifinssudeluihaingudnlnihemodn
(SPP) szuulAuIUBLITY
mssuiielnihninanlnisedniingUszad soluil
2.1.1 duasuligndslisednidiuniidusnlunisndalih
2.1.2 duafullsfimsldiundanulumandsliihlfanysslovinngsty
2.1.3 FIEuULUINITEAIUNTawLYesElusEuuNINEs wagssuuTmdnelnih
TassnsTsslwihduman sudunslasuisn fai duea S Sedarstuiiosidugsianan
wazd g liimuiauiaumdnisnds iiwessanalve Tnedadmuigliinliiunisiidi
drondawiaszindlng (k) aulassnsdudeliiinangudnewdn (Small Power Producer :
SPP) uaglssaugnaInnssy
2.2 fim
Tassnsladluiihuau degfiteugaamnssudhunt (lawa) Summanusufumioas
32 Unatuau suneunUgdu Twmianszunsaiegsen daugaamnssutiunit (lawe) 5u

WA we. 2532 diidulvgedlunguanavnssudidnnseding il gunsaldeans nqu

(%
a

Fudsaeud LASeINT uaznaulssunaIain

>
=1

2 mwwqmmqi’] U (Land Surface Temperature) Tnel

ioyaanaILfies LANDSAT-8 5¥UUTIRS
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3. szuunanlniuaza udoausau (Cogeneration System)

szuuTALBISTY ( Cogeneration) Aoszuuiilindandsnulufiviendsuna waxdl
nslddssleminnndanuenudoulurneiendu nserdodomduvaaientu Sweviilidunu
mssdandanulusaiignaitssuunsnandug

waluladszuundnndsnuanusousiy wundu 2 sunuu mudnvaznsiou farsante
narfunsindsnuanudeulldussleond ssuulanuueistuindnsuu (Topping Cycle
Cogeneration) flasyuuindandsnunaneu udrthndnuauieuiimdeluldusslews druszuu
Tauueisduindnsans (Bottoming Cycle Cogeneration) agin1simdssmuanufeululdusslev
feuflgndnndsnulniviendsnuna

e?fqrmﬁ%m“[uiaﬁl,wfazgﬂLLUUGETN@'TuIUT%'mwfu Gﬁuagjﬁ’ummmmzamamsfazamu
Usgnauns tnefinnsanainsiiavendemdsinilyd aunmesamdsnuamiufouidonis dnvue
msldanufeunasiiiwedssnu namsldau funumsieains uazdeuluindanaden Wy
U

3.1 szuulauuasduriiafeaiulot

syuurilaiiUsznaudae ndestilalonn wdestuiulen Tngldifamasnas fande
Fomdwds ndhnsvhauie L%@Lwawzgﬂﬂam%ﬁﬁmLmivrﬁl,ﬁaiﬁmm%auL.thjﬂum‘%'m AL
loth @aldlerieands (Superheat Steam) figamgiiuaraudugs levagluduindostaiulould
frdanan Feanunseiluduiadasiionasine wu Ju romnsawes viewdsusuidulninlaedy
w3earifialiih dnlethiteenaneiesaunsaildldlunssuiuniswdnsely

3.2 szuulauaistuviiafeiufing

fndnnshauie Asumsawesazdnoinimainneuen wasidngresnlud Wemdss
gndaunsaufuenAkazgasnda Wnfneseunnmawnludity Sesveefriueioafaiufie
wnuvees asfaiufazdelutuidestulndin Wendanseualndin drufefoufivdesandeiy
feasdigumnivszana 450-550 asmwaidoa Awfeudarusoilulfiduuwmdadinnudou o
wanlotiirusume vielullnensaieldlunssuiunisnan

3.3 szuulaualsturiianiaseudenlndnngly

syuuiianansauvsldmulssmadeswufidu 2 i Ae wieeus Sparklgnition Engine
swldidemdanaviefesssunidudemas wazipiaseus Compression-lenition Engines 14
diufwardeitundudomas wdanuinanldeglurag 100 kw. fs 10 MW, ndssuanudoud
soninaglustvasinelode dvdeuioguuarihiundedu Temahmdsnuanudeulldenslds
U Waste Heat Boiler lunsuasledmdefou

Y

4. NMIAUIUARUNYANUAT (Surface Temperature) AMNToyan1aLiivs LANDSAT-8

4.1 Wuiidnwn

Tassmslaslifitiuay deegidaugaamnssudiunii (lewme) sunoursedu dmia
wsvusAioyse anwiuiilasalufseguinuiuiisugy manatsessumealve ewmiefase
AUSLNONTTUATATEYSYT WaTdILNDRYE JNTANTEUATASOLSE TiAnyiueaninsaiuduneisloy

3 | N5MQUNNINURY (Land Surface Temperature) lnglddauanaiiiuy LANDSAT-8 s¢UuTIRS
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JarianszuasAseysen Naladnderiudinenasma fminuvusiil ArmgTunndnseiugnaung
yis SemTanszunseioysen anmgieonalaeialy & 3 gania Ae garun Fudwudnaraion
naraufanatad eunuaius 4 udugqusaunziueenidounie ggfeu 13wl ousqu
nyTupanidaniiefuanas Aodsznunaafioununiusinarufeunnuaay wargady S
nanaieunguaANfisnanaiisunatay JadutaeiinsgunsTuandedd Ussnnsdiulngiszney
o1dnlunAnuaInIsa wazgaamngy fnmaesfuivinalasamslsdlwiilunnd 1 wasiiud

Tnes5aulAsIn1slseludln Aanwd 2

AR 1 Ameneusion lasenisissihhuauiariiuilaeseulasenisiselnin
(Ya3aa1nA1AiE LANDSAT-8 OLI, band 432 Tuiinamiun 23 wauniau 2568)

Tuns@nu Tanuanundnuilaeseulasanisisabidnviuaulaesoudssuind 5 M1519

[ 1
A I

Alalns fanmi 2 Feagaseumauiiuinislduselevinaunasdunaquanuvatgyseiny Wy wudn

=

UTENoUgAaIvNTTal YUYULTDY NUNNISNYAT Wnaau wagiuiilalas §egviliaiunse

Re

1
a

WisulTlgupnuuanaase amadifuRsluuiindsneazwandaiuldegadniau
] L]

>
=1

4 mwwqmmqi’] U (Land Surface Temperature) Tnel
vinadasamslsdbiihdnuau duatuey 9neuisledu Jamdanssuasaseysen 23 woun1nu 2568
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AT 2 LAASENIMINUNUS NS LNBUINUEBY JmianTeunsAsoYsen
(Yo3a3NA1L7E LANDSAT-8 OLI, band 432 Tuiinamiun 23 wawniau 2568)

4.2 SumpunsAnEN

4.2.1 doyamfieuildlunisine

Yoya91nA1aiien LANDSAT-8 TIRS, Band 10 (A2111812AA 10.60 -11.19 urluins) 3o
ﬁﬁaaﬂﬁluﬁummﬂmméjau (Thermal Infrared) Path/Row ‘1’7{ 129/50, Wata1ga ndszangs 10:30
IR aszwmalng) feuaziBenaveanin (Spatial resolution) 7 100 wns (luvedl Band
’3146] $un band1-7 war band 9 zianuaniBennInd 30 wes eazdenfmse 1) Faduta
pAufwllumsmnArgamgifaiu (Land Surface Temperature : LST) u3vaa Tasanislssluity

Truauiaziunlnaingadaeiiontayadina1iiiiey LANDSAT-8 Uil 23 nauaiay 2568 1ian
10:37:13 W11 (naussinelng)

5 [| NseamgiiuRa (Land Surface Temperature) lnglddauaina1iiiuy LANDSAT-8 seUUTIRS
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ms'mﬁ 1 wanIs8azLden Satellite Sensors U89 LANDSAT-7,8

Landsat-7 ETM+ Bands (wm) Landsat-8 OLI and 77RS Bands (um)

30 m Coastal/Aerosol 0.435-0.451 Band 1
Band 1 30 m Blue 0.441-0.514 | 30 m Blue 0.452-0.512 | Band?2
Band 2 30 m Green 0.519-0.601 30 m Green 0.533 - 0.590 Band 3
Band 3 30 m Red 0.631-0.692 | 30 mRed 0.636 - 0.673 Band 4
Band 4 30 m NIR 0.772 - 0.898 | 30 m NIR 0.851-0.879 | Band 5
Band 5 30 m SWIR-1 1.547-1.749 | 30 m SWIR-1 1.566 - 1.651 Band 6
Band 6 60 m TIR 10.31-12.36 | 100m TIR-1 10.60—11.19 | Band 10

100 m TIR-2 11.50 - 12.51 | Band 11
Band 7 30 m SWIR-2 2.064 -2.345 | 30 m SWIR-2 2.107-2.294 | Band 7
Band 8 15 m Pan 0.515-0.896 15 m Pan 0.503 - 0.676 Band 8

30 m Cirrus 1.363 -1.384 | Band 9

Joyavnaaiien LANDSAT-8 filasuteyaananidsudyaianiiisniiiundwsey (u
T8ya level 1 FIN1UNTLUIUN1TUTUUANIS Radiometric Wag Geometric Correction agludnuai

¥

VDA GeoTIFF Format

4.2.2 |/NMSAUINARUNNTNURIAY (Land Surface Temperature)
03 an1L g LANDSAT-8 TM, Path/Row 71 129/50, 13aangnainyssuiay 10:37:17
wiN1 anUszimelng) eniamizaie band 10 Nignuiuniauaaaisuneglaaniuag ay
° ° o ' ad a a o & A Y v A
gninunAuIn iierAtgam)dnuiusnalasinisisaliiidiuaunasiui indifes fed
TYavlduAnINTURaUAaLl

1). 1Waeue Digital Number (DN) 483983831nA11718ULANDSAT-8 TIRS, Thermal Infrared
Sensor (band 10) TiuAn Spectral Radiance fsaan1s# 1 (USGS, 2013):

aunsi 1 L, =0.00033422x DN +0.1

e Ly, e A1 Spectral Radiance fvuieidu W/(mZsterpm)
DN @ Digital Number va3daya band 10mu3eilu W/(m?sterum)

2). LU?}IEJth Spectral Radiance Tuiduan Brightness Temperature, Tg (1158 Black Body
Temperature) AMUANUFUNUS AIEUNI5N 2 (LANDSAT Project Science Office, 2002)

7 ay‘amﬂmngﬁsm LANDSAT-8 ¢UUTIRS

6 | NIMUNY Land Surface Temperature) Tngl

vinadasamslsdbiihdnuau duatuey 9neuisledu Jamdanssuasaseysen 23 woun1nu 2568



K,

In [Kl +1]
Lﬂ

dlo T e Effective at-Satellite Temperature e Kelvin, K
Ly AeoA1 Spectral Radiance fiwaeidu W/(m?sterpum)

qun1sn 2 T, =

K2 uay K1 fioA1 Pre-launch Calibration Constant @srivuadmiuteyaainariiies
LANDSAT-8 TIRS #ii
A58 2 5WEJaBL§EJ®°i’TE)yJa (metadata)d1%3u TIRS Thermal Band Calibration Constants
(U.S. Geological Survey, 2013)

Constant (Unit) Band 10 Band 11
Radiance Multiplier 0.0003342 0.0003342
Radiance Add 0.1 0.1
K1(watts/(meter squared * ster * um) 774.89 480.89
K2(Kelvin) 1321.08 1201.14

3). Agmniluaunsinsuuasnduiiénsdann back body fetuitemargamgiuiiafu
fiuiase %éfaﬂﬁﬁﬁﬂﬁﬂﬂ?iLLN%ﬂﬁﬂﬁﬂéﬁUﬂﬂquﬁuﬁi (spectral emissivity according to the natural
of land cover) 910 Snyder et al. (1998) léflausnsdnama ileduudgamaiinsuanddesii
i (emissivity corrected land surface temperature; S;) FeRummuANLEITLS FiEunsh 3
(Artis& Carnahan, 1982)

AUl 3 S, = -_II-_B
1+(i>< %j Ine

e,

dlo st Ao Agugiiituia wiae Kelvin, K

Tg A9 A" Effective at-Satellite Temperature 2y Kelvin, K

A fo e AduYes Emitted Radiance Sadonldrnansdi A = 10.6pm

e o AuadunisUantUaseidandu (Spectral Emissivity) mnﬁuuﬁmuwhm Fepni
donlaluaunis mmm@ﬂ@’fmﬂmiwﬁ 3 Faanfildlun1sauin agld € = 0.969 (Arid bare
soil/Urban)

p AU 1.438 x 107 m K, Lﬁuﬁwﬁié’mmﬂmmé’uﬁuép:h><%

dlo h = AAefives Plank (6.626x10™* J-s)
C = Ansiveaas (Velodity of Light) (2.998x10% m/s)
G = ANAINYBY Stefan Boltzmann (1.38x107% J/K)

7 l| Msmgamgilitui (Land Surface Temperature) laglddeyaannaraiiey LANDSAT-8 sUUTIRS
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A1319% 3 ARRYMNGANIAYRINTSUNSIEIINFWUnAgUNURUsaz vl dwmSudeyaniiiey
MODIS band 31 and 32 (Snyder et al., 1998)

Mean Emissivity (&)
Emissivity Classes Green Season Senescent Season

10.8-11.3Um| 11.8-12.3Um | Average | 10.8-11.3Um | 11.8-12.3Um | Average
NeedleForest 0.989 0.991 0.990 0.986 0.988 0.987
Broadleaf Forest 0.987 0.990 0.989 0.968 0.971 0.970
Woody Savanna 0.988 0.991 0.990 0.975 0.978 0.977
Grass Savanna 0.987 0.991 0.989 0.973 0.975 0.974
Sparse Shrubs 0.972 0.975 0.974 0.970 0.976 0.973
Water/Wetland 0.991 0.986 0.989 0.991 0.986 0.989
Organic Bare Soil 0.977 0.982 0.980 0.977 0.982 0.980
Arid Bare Soil/ Urban|  0.966 0972 0.969 0.966 0.972 0.969

4). AMwnigamgillumhsgads 3nAUFURIS
Centigrade Temperature (°C) = Absolute Temperature (°K) -273.15

Y
a

5.1 Yoyagauunqiinu

Y

161 210 LANDSAT-8

Joyagunginuiifuninhedussagadea deldainnisiwialugiadiu azgniun
AvuartdveIwiazy Uil lnaimuar1dunsn1Atu (Class Interval) vasgaumgiiusazyieli

I U a U ‘NI
WinAU 1 aerlwalded AdanslunIng 3

AN 3 UaARsYEURTNIATU (Class Interval) UagdNunuAvesAgun)luaazy

gaunnIuiIAY (Land Surface Temperature) Ushaddasanistsslniihdnuauuaziiug

TndiAes Jufl 23 wwnnau 2568 Fanmil 4-5

8 || nsveaumgiinuiiy (Land Surface Temperature) lnglddayaainanaiiiey LANDSAT-8 s¥UUTIRS
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[

A 4 gunduilafu (Land Surface Temperature) lasanistssbvivirdruauiasiunlngifes
INYeyanITiEY Landsat-8TIRS, band 10 Tuiinamiileui 23 wauaau 2568 11a1 10:37:13 .

9 l| Msmegamgilitui (Land Surface Temperature) lnglddeyaaina1aiiey LANDSAT-8 s¥UUTIRS
Unalasamslssiihinuau sivathuay gnauissdu Jmianssunsaiayse 23 ngunnau 2568



(%

AW 5 qmwﬂuﬁﬂuﬂﬁu (Land Surface Temperature) éﬁau”amﬂmal,ﬁsm Landsat-8TIRS, band 10

'
v A

JuiinamiiloTui 23 nunial 2568 FeuniuiunMENaNSTTUYIR TaYaINAIiey Landsat-8
JUANNIWIUN 23 NaunIA 2568

10 | NMIMNQUNAINURAY (Land Surface Temperature) Inglddeyaainaniiisn LANDSAT-8 s¢UUTIRS
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INNMEUNYINUEIAY (Land Surface Temperature) Ushadlassnisisalniihinuaunay
Hunlndfedlunng 4-5 waninnuunnesvesaminuRIAunTued funslduslovunfuwasas
UnaguAulaagadaiau mnamaziiulad

114’3‘14‘1/] 23 WBNIAU 2568 °U'3L'JmW‘U‘VI?1ﬂ“lsﬁIﬂ'Nﬂ?iIiﬂiWﬁWU'mLauLLa Wu‘ﬂiﬂﬁm&ﬂ 1A
ammmwummuaaﬁvm’m 23.1 - 34 5 D9ALTsaLT o E I@EJW“LW]Lﬂ‘L*}WiﬂTﬁJ mem W“LJ‘VI“UJJL!’] el

=t

UVIIN\TWU'NLL‘VI\T %mmqmmmwummﬂﬁua;ﬂamamau @Qiu‘ﬁ’ﬂ\‘i 23.1 - 29.4 o3 galTYd

1% [
=1

duuinalsanugnannngsy uidsysey vdeiuiniiuidsnaguiuneunin 1 dingd
J199U FD

waziuAudalas azllArgumdnuRfugIndIiun g1y
LRRES

a0

A9 mﬂi“mm 26.0 — 34.5 93

Tngiunlasamslssliihdiuau dmeumgliegssning 27.3 - 29.9 s iwaided

1%
a

INNANTANYIRINAT LleiAgaulifiuilaunliannsiinseilagdeyaannaniiiey
LANDSAT-8 TIRS, wuud 10 wiguiiguiuataaumgiivesnsugnileninegt anan1ilunusid any.
A0l 8.aaemae 2.UNUsT Tugrnailndifdesdu nudtArgun)InuiAuflaanng

1ATIAETEAINANILTIENAINTIVBINTHRA TENTNYIUTENIN 2-3 BIANTALYE FInNT197 4

A15199 4 Rl (esmwaltes) Yeansuenlesinenanaadunusill anw. Jwmiauyusil

d011/39min W/idhauAl AN
‘U‘V!llﬁ’]‘ﬁ aﬂw./ﬂnmﬁqﬁ 20/05/2025 10:00 w. 33.0
Unusnil anw./Unusiil 21/05/2025 10:00 u. 29.5
Unusnil anw./Unusiil 22/05/2025 10:00 . 32.0
Unusnil anw./Unusidl 23/05/2025 10:00 . 32.5
Unusndl anw./Unusiil 24/05/2025 10:00 . 31.8
Unusil anw./Udnusiil 25/05/2025 10:00 . 29.8
Unusil anw./Uyusiil 26/05/2025 10:00 w. 30.0

¥

UNGLYR ¥ QUNAANWAS : Dry-bulb temperature gaungiifieulaarnmesludinasiuwivse

9
' (%
£ a (4

wosluiinassssun Feinssegluni Jonieaemnusssued wagaglusualigniedainaie

RERIGRERE

11 [} msmaamg Land Surface Temperature) lngld4auaana1iiiuy LANDSAT-8 s¢UuTIRS
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mimqmwgﬁﬁuﬁa (Land Surface Temperature)
Inglddayaannanaiian LANDSAT-8 szuu TIRS
Usalasenslseiniadnuauy
AruatIuay 31NaUNNULAN JMIANITTUATATELTEN
15 waAINNYU 2568
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4

QauNNWURQ (Land Surface Temperature)

1. audunnvasnisine

iosndinnuimuimaluladoimeanazg o sauma(esdnsume): aven. 16un1s
Anroa1na1nuiuy Lowealed uauesmed n§U Wszmalne) 1ia Tisidun1sinszviuas
Ussnanadoyanduanuioulasuans ugumgfifiufn (Land surface temperature) wineifuasen
waidea Unadasamslsdlwihthuau Weuansnnuunnsnssenitsgumgifuiausnalas anns
Tsslihuasiiuilndifedassoy Sedulngyduiiufiunszneumsgnamnisy udseuLasiud
NN ﬁgqﬁlﬁai%lﬂu%yaﬁug’]umaqqmugﬁ‘ﬁuﬂﬂmq@wun (Na1RauNgATNIEL)

2. Tasan1slselniindnuau

Tassmslaslwhdhueu Julsdwihndsanadousan Wihessammidudomadunisade
Iwih fdnwaznszurumsnanuuulamuuesiy Mdsmsudaliihanduszina 137 wnedad (MW)
Tnossogluituiiuszana 11.88 13
2.1 anuduan
puEuimuIMaInsuanlnihvessemalng  seninel wA2555-2573 (PDP2010 ady
Usuugndadt 3) eensensamdsnusaufumstihdhendaudssamelneg (k) nernsaiaaa
doamsldlnihgeanuassemelng wui fwuliuenudesnsldinihgatuynd sdilesesiuaaia
dioamamsléliindlifisdumauny POP2010 Fdldtmualiimssuiolwihanduanln seidn
(sPP) szuulaluIuBLTTY
msfudelrihanguanlwihnedniinguszasd deludl
211 duasuliguanlvihsedndinTdusulunsndnlnih
212 dnadalsfimsliiundsnlumsudaliiiAausdlesdnndeu
2.1.3 Hrewisuimsziunsawuuessglussuunsnds wazssuudimungliih
Tassmslaslihdhuau dudumslasuson fafl Suea S Tedadeduidiosidugsianan
wagdvneliihauusuiaumamsuaaliihvessawalve  lnedadmhelniliduni st
fhendmuissanalng (nin) aslassnssutelnihainduansiedn (Small Power Producer
SPP) aglsaugnaI NIy
2.2 fing
Tassmslsdliihthueu degiitaugramnssatiuni (lewe) Sumesassiufumansiay
32 inathulay sunennalzdu dmiemszunseiogsen daugpamnssuthuni (lewma) 13u
fianndouetl wea. 2532 fundnlvnjeglungugeamnssudidnnselind Inih gunsaideans nqu
Judrusneud 1n3esding waengaulssnunatain
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3. szuunan liuazauiausu (Cogeneration System)

seuulawuuelsty ( Cogeneration) faszuufiliiidandwulnihud ondsnuna wazd
mslivsslominnmdsnuanudoulurusifionty Tnsordodemdundnionty Gwshldduyu
mswammdsnulusimiignainszuunsuanaus

waluladszuundandsnuanuseusay wialu 2 suuuu sudnwsannsvihag fnrsants
nafunsndsnuanudeululduselevd ssuulalauiueistuigdnsuu (Topping Cycle
Cogeneration) fassuuiindandnunanewy wihmdanuenudoudivdolllduselow dmszuy
Imaumam%"ui’g%’mdw (Bottoming Cycle Cogeneration) agiinisiinasnuanuseulilousslavil
feufiaendendsnulnihvdendsnuna

Famsthwalulafusarsuuuuiedululfauiy fuegfueumnsauvesudasaniy
Usenouns leefinsanannedeveademdsiimld aunwsemdnuanudeudidesms dnvaus
msldmnufeunarliihvedlssnu namslinu dununsieains wazsleulusudanadon 19u
Ay

3.1 szuulanuiuaisduriadeiilat

svuvwiaiiseneude wiewtuialed ndestaiuleth TaeldWeindanas Arande
Fomdwds vdnnsinuie Wemdssgnileudgresnindiielianudouuiilueios dude
lov1 Galdlovireanda (Superheat Steam) figamgiuasmnudugs Tothagluduiedostoiulovnld
daunan Fsanansmiluduieioionasiey wu Ju remsawes viowdsusuduluinlaedy
wsesialwih dwledhfleenanedeeninsai vl lunssuiumsudasoly

3.2 szuvlauaistusdnfaiufine

IManN15vinuRe ARIAWRSITIReINAIINANEUEN v dresnlud Womasay
gndainrauiueInAkazans s Anfnesouanmsenlnity Swzvenesriueiostaiuiie
unuvenAastauf g s olutuied eatluludh Wendanszudliih drufedeouiivdesanndaiu
Fansdigamaliussana 450-550 esmwaidea Aefeutansatlulfiduuvadianudou ile
wanlathfienuiusig ieilvldlnensafieldlunssuaunisnan

3.3 szuulauialsturinieg ssudisnludnely

svuuilansaudsldmuussameioseuiidy 2 via fie w3esus Spark-lgnition Engine
slddemdanamsefasssumidudomds uareiewusd Compression-lenition Engines 9%14
ihifufwarioiiusidudomds wdsnuiindnldeglugag 100 kw. fa 10 MW, ndsnueiudoud
oonneglusuresinelods iwdelbudeguuastihiundedu Ssmnhndsnuaudoululdonalds
ffu Waste Heat Boiler lumsuanlevvsethdou

¥

4. MIAUIUARYUNYANURT (Surface Temperature) nTayan1Iviey LANDSAT-8

4.1 Wufidnw

Tessmslsdlwihduiau fegiideugaamnssuthuni (ewe) suneuissdu anin
WITUATAIDETYT amwﬁuﬁimaﬁﬂﬂﬁgﬂagﬂ%L’Jm‘ﬁuﬁiwdu menansveslsavelve Aamilofnse
fludLnensyuAsATELsY Wavdnearis Jwianssunsaseysy fianziusenindeiudnedeton
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Jianszunseseysen Arldrndefiugnennemale Jwmiaunusil fianziunnfnsdeiudiaauis
Tns YwdansvuaseSagsen anmmgiiornelaenily & 3 gana Ae gavund ITuAsLAnaIdLiay
aatpudanatdsununinus Faduggusaunsiueandeunies ggiou Sulousay
ayiupenideaniioduanas AoUTEINANAINABUNNATTUSINAINFBUNGYNIAY LaTgAHY TURALA
nanadieunguALdnavfounatay Jududriusqueriusnidedls Yssnnsduluguseneu

= o L A a a LA
21 ANUAANYATNTTN UAZERAMNTTY AunInveteiuusalassstsdbuihlunnd 1 uasiiug
Tngsoulasenisisdlnil fsnnd 2

A 1 nnweneusin lassnsisenihhuauiarituilaeseulaseanisisslag
(Vayaanna1aifisy LANDSAT-8 OLl, band 432 dufinainiui 15 waednieu 2568)

lumsfne lamvueiiuiidnwleeseulasanmisissblihdiuaulaeseudssana 5 1519
Alalns fanni 2 Faagaseupguivuinisldusslevunfuuardsunaguaunaieseian Wy fud
UT¥NBUAAAINNTTY YUBULTDI NUTTNITINYAT Una U wasiuidalas 4 agvilvaiunse

a

Wiguieuanuuansiasgamal i luiunni dneazwandeiulaegrs daau
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AWH 2 uERENNLNUSNAE e UIUEBY JminnsrunsAIoysen
(Vayaanna1aifisy LANDSAT-8 OLl, band 432 dufinmwiuil 15 waednieu 2568)

4.2 FumpuMsAnE

4.2.1 Yeyanadieuiildlunisfnen

UoyaaNAN ey LANDSAT-8 TIRS, Band 10 (AueAaY 10.60 -11.19 UTuwuns) wse
FrepauBUNIUIAAINSaY (Thermal Infrared) Path/Row 1 129/50, nmdwmwﬂszmm 10:30
mwm (naUszmealng) Tanuazid aresnIn (Spatlal resolution) 71 100 113 (Iusumv'm Band
aus] 1A band1-7 uag band 9 aefimuasdonnind 30 Wns TvazBundens19i 1) Fadurag
pufitanldlumsmengamafifiafiu (Land Surface Temperature : LST) U3taas Tasanisladluldin
SruausasiuilndiAsdneidendoyaainmaifion LANDSAT-8 ufl 15 noedniou 2568 12a0
10:38:02 w11 (arUszmelne)
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m'iﬂ\‘n'?i 1 han9s1wazden Satellite Sensors Uo9 LANDSAT-7,8

Landsat-7 ETM+ Bands (wm) Landsat-8 OLI and 77RS Bands (um)

30 m Coastal/Aerosol 0.435-0.451 Band 1
Band 1 30 m Blue 0.441-0.514 | 30 m Blue 0.452-0.512 | Band?2
Band 2 30 m Green 0.519-0.601 30 m Green 0.533 - 0.590 Band 3
Band 3 30 m Red 0.631-0.692 | 30 mRed 0.636 - 0.673 Band 4
Band 4 30 m NIR 0.772 - 0.898 | 30 m NIR 0.851-0.879 | Band 5
Band 5 30 m SWIR-1 1.547-1.749 | 30 m SWIR-1 1.566 - 1.651 Band 6
Band 6 60 m TIR 10.31-12.36 | 100m TIR-1 10.60—11.19 | Band 10

100 m TIR-2 11.50 - 12.51 | Band 11
Band 7 30 m SWIR-2 2.064 -2.345 | 30 m SWIR-2 2.107-2.294 | Band 7
Band 8 15 m Pan 0.515-0.896 15 m Pan 0.503 - 0.676 Band 8

30 m Cirrus 1.363 -1.384 | Band 9

Toyaainaaiien LANDSAT-8 fildsudeyaainaoniisudyaamuiieuimhiniwssi Ju
Toya level 1 FauNszUIUNMTUTULANNG Radiometric wag Geometric Correction aglludinuyae
%@;\J}ﬁ GeoTlFF Format

4.2.2 ?J%'miﬁﬁu’)mmqmwgﬁﬁuﬁ’nﬁu (Land Surface Temperature)

Yoyan1aLfion LANDSAT-8 TM, Path/Row 7 129/50, 1na1a ea wUseunas 10:37:17
Ui (WaUsumalne) 1@eniawizine band 10 Aignufundanumanaiadeunagdemansuda oz
grifuIa i om A amgdi uiaunalasmislsdliindueuwasi uiilnd iAo dd
seazBonmatunoudl

1). wWasue Digital Number (DN) ¥@3%03/a91na gL ANDSAT-8 TIRS, Thermal Infrared
Sensor (band 10) lUidupn Spectral Radiance @saunsi 1 (USGS, 2013):

aunsi 1 L, =0.00033422x DN +0.1

Slo L Ao A Spectral Radiance Sviaendu W/(m?sterpm)
DN 1 Digital Number wastaya band 10maeidu W/(m?sterpim)

2). Wasua Spectral Radiance TUiduen Brightness Temperature, Tg (38 Black Body
Temperature) AuAudLTuS Feaun1sfi 2 (LANDSAT Project Science Office, 2002)
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Kz

In [Kl +1]
L/l

ilo Ts e Effective at-Satellite Temperature %28 Kelvin, K

aun1si 2 T, =

Ln #eA1 Spectral Radiance fmaedu W/(m?sterpim)
K2 uaz K1 fief Pre-launch Calibration Constant @sfuundivsudeyaainaniiiies
LANDSAT-8 TIRS ¢isid
A1seil 2 iwaz@amﬁﬁaya (metadata)d@ 13U TIRS Thermal Band Calibration Constants
(U.S. Geological Survey, 2013)

Constant (Unit) Band 10 Band 11
Radiance Multiplier 0.0003342 0.0003342
Radiance Add 0.1 0.1
K1(watts/(meter squared * ster * um) 774.89 480.89
K2(Kelvin) 1321.08 1201.14

3). gamnluaunistnauuandudiiérsdann back body feuilevnAgungiitufiafu
a3 %ﬁaﬂﬁ’lﬁﬁdmil,l,r}i%hﬁmﬂ?iﬂ‘ﬂﬂﬂqm‘ﬁuﬂa (spectral emissivity according to the natural
of land cover) 310 Snyder et al. (1998) l@lduan1sAUIUMIAN Lﬁaﬂi"wﬁqmmﬁmiﬂamﬂé ol
i (emissivity corrected land surface temperature; S, FeFnaPNUANUEUTUS FeEunsT 3
(Artis& Carnahan, 1982)

aunsi 3 S, = Te
1+ (ﬂ, XT%) In &

P

dlo St e egmuglituiin viae Kelvin, K

Tz A9 A" Effective at-Satellite Temperature 18 Kelvin, K

A fo mue1anAuTes Emitted Radiance dadenldrnansit A = 10.6um

£ o AwdsmslanUdoeiendu (Spectral Emissivity) mﬂﬁuﬁmwmm Fepnil
donldluaunis anaunsagldarnansei 3 edniildlumseiuin 9218 € =0.969 (Arid bare
soil/Urban)

p Tewwiiiu 1438 x 107 m K, Lﬂuﬁﬁﬁiﬁmmﬂmmé’mﬁuﬁ‘p:h><%

ilo h = Amsiives Plank (6.626x10>* J-s)
C = anuswesas (Velocity of Light) (2.998x10% m/s)
G = AAINUBY Stefan Boltzmann (1.38x107% J/K)
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A1599 3 ANRRYANNNYNIAYRINTUNTIFINFUNARIILRILAReYila dmSudeyam gy
MODIS band 31 and 32 (Snyder et al., 1998)

Mean Emissivity (&)
Emissivity Classes Green Season Senescent Season

10.8-11.3lUm|[ 11.8-12.3lUm | Average [ 10.8-11.3lUm| 11.8-12.3Um | Average
NeedleForest 0.989 0.991 0.990 0.986 0.988 0.987
Broadleaf Forest 0.987 0.990 0.989 0.968 0971 0.970
Woody Savanna 0.988 0.991 0.990 0.975 0.978 0977
Grass Savanna 0.987 0.991 0.989 0.973 0.975 0.974
Sparse Shrubs 0972 0.975 0.974 0.970 0.976 0.973
\Water/Wetland 0.991 0.986 0.989 0.991 0.986 0.989
Organic Bare Soil 0977 0.982 0.980 0977 0.982 0.980
Arid Bare Soil/ Urban| 0.966 0972 0.969 0.966 0972 0.969

4). MwnnAgamgilumeswades 31nAUdUTuS
Centigrade Temperature (°C) = Absolute Temperature (°K) -273.15

a

5.1 ToyagauuOANWURIAY 31N LANDSAT-8
Toyagamq InuisAuniviteiluesreadea deddanmsmuialugdu aggnuiun

MMvuaAdvesasd Maam)ll lagmvuarmdunsaiaty (Class Interval) Y0sQauniinaa e d39 I
Wiy 1 esenwailes Aawandlunini 3

AN 3 UARYITUATAIATY (Class Interval) LagdNLNUAIYBIAN QN TILAAZY

PUMIIENAY (Land Surface Temperature) U3hinilassnisissliihtuauuazivui
Tndfies Jui 15 weAIney 2568 AINIWA 4-5
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A 4 gaumiiinuiagy (Land Surface Temperature) lasamsisdluihduauuasitunlndifies an
Yayaniiigy Landsat-8TIRS, band 10 Uuiinnwileiun 15 wgadngy 2568 a1 10:38:02 u.
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AW 5 gauminiituiafu (Land Surface Temperature) Uayaaina1aiiey Landsat-8TIRS, band 10
JuiinamidloTui 15 weeRnnew 2568 gauiufiunndnausssuyd Joyaannaniiiey Landsat-8
YUNAIWIUN 15 weeneu 2568
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INNNRUMYIINUEIAY (Land Surface Temperature) Ushialasamsisdlnihdnuiauuas
HulnalRedlunIng 4-5 Lanrnuuanin e INuR I AunTuey fiunsldus slevinsuna gds
Unpauduldagnsdmau arnawaziiuledn

1% '
a

Tuuil 15 warAneu 2568 Ushamuiidnwlasanistsslnitiuauwasiunlndfes da0

¥ ' v
o <~ IS [

ad o a | | = & 4 |
BIUNHUNUNINUBEY TZ NI 22.4 - 38.2 aeralfed LaoNuinensnssy uuasdn W NYUUT Las

& A

HUNLTENUUIUN AEilAngauminuRIaInTaam e agsening 22.4 - 28.6 sarmiwaldea

v

g a a < = ¥ o =
fuihaneguluneunia 1 dened

a

AIUUTHALTINURAAIVINTTH UNAIYLYY ToNUN
a a A A 1

wagufudalas xlidngamginuiiAuganduiiieny Felidnegiszina 26.8 - 38.2 a3en
LRIGER

Tngunlassnsisalvihdiuey Ieeamgliogsening 29.3 - 32.6 sy

MnuansAnuding1n dethAgamgitufiafuildannnsiasgilastoyanaiaie
LANDSAT-8 TIRS, Wuus 10 1Tsuiiguiuatgamgdvesnsugndeuingl 3nan1lanssanys
vgnssnyd Tutnalndifestu nuidgumgifufiaduiilfanmslinneilaedeyaainaniie o
geninveansuenieaive1Uszna 0.4 ssmiwala Fns1eil 4

A15199 4 uanaAngamnll (asralles) veansuanieuinerananidgnssays Jwmiaunusiil

#011/2min W/inau/l AQaumndl
ANTTUUT/ANTTUYS 12/11/2025 10:00 u. 32
ANTIUUT/GNTTUYT 13/11/2025 10:00 . 26.5
ANTIUYT/GNTTUYT 14/11/2025 10:00 . 29
ANTIUUT/ANTIUYS 15/11/2025 10:00 . 27.5
ANTIUUT/ANTTUYS 16/11/2025 10:00 . 28.5
ANTIUYT/ANTIUT 17/11/2025 10:00 u. 26.9
ANTIUYT/GNTIUYT 18/11/2025 10:00 . 275

VNEWe % QNNFNWAY : Dry-bulb temperature gaumgingulsainmesiuiimesquuiianie
weslulinosessum Fdanseglunf foimadiemmusssued wareglusunlignssdainaas
217ndlaenss
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