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ZROGRESS CALIBRATION CO.LTD.

92/78 MO0 2, T. BANMAI, A
TEL:0-2147-5760 FAX : 0-2147-5761 E-mai

PAKKRET, NONTABURI 11120
sales_progress@hotmail.com

CERTIFICATE OF CALIBRATION

CERTIFICATENo.  :  PRC23-Pl42
RECEIVED SERVICENo.  :  PRC-0419
SUBMITTEDBY ~ :  TESTING SOLUTION CO.LTD.
158/1 Boromrajchonni Rd., Chimplee ,Talingchan
Bangkok 10170
EQUIPMENT ~ :  PRESSUREGAUGE
MANUFACTURE ~ :  NUOVA FIMA
MODEL  :  EN837-l
SERIALNo. @ 528231972017
ID. No. NA
ENVIRONMENT CONDITION 3 2542 °C (IN-HOUSE)
50+/-20 %RH
RECEIVED DATE B 19 APRIL 2023
CALIBRATION DATE i 20 APRIL 2023
1SSUE DATE L] 21 APRIL 2023

CALIBRATION METHOD :
‘THIS INSTRUMENT WAS CALIBRATED BY CO)
DKD-R 6-1: MARCH 2003

MEASUREMENT UNCERTAINTY :

BY A COVERAGE FACTOR K =2, WHICH EFFECTIVE DEGREE OF FREEDOM Veff>10

LEVEL OF CONFIDENCE OF APPROXIMATELY 95 %

CALIBRATED BY
Mr. JARATHON SINGHAPAN
ENGINEER

SON WITH PRESSURE CALIBRATOR ACCORDING TO

ISINSE IGEIUSBU Srie
S COUBRATION cO.,LTD.

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON STANDARD UNCERTAINTY MULTIPLIED

PAGE:1/2

‘This cerlificate may not be reproduced other than in full except with the prior written approval of the PROGRESS CALIBRATION Co..Ltd.

CALIBRATION CO.LTD,

T EANAMAL A PAICFRET;
TEL: 023475750 FAX. 102197 5767

CERTIFICATE OF CALIBRATION

CERTIFICATE No. : PRC23 - P142 MODEL : EN837-1
RECEIVED SERVICE No. :PRC-0419 SERIAL No. : 52823 1912017
EQUIPMENT - PRESSURE GAUGE ID. No. TN/A
MANUFACTURE NUOVA FIMA CALIBRATION DATE :20 APRIL 2023
REFERENCE STANDARD :
EQUIPMENT SERIAL No. CERTIFICATE No. DUE DATE
PRESSURE CALIBRATOR 2982137 'WK2210-300-28 30CT 2023
TRACEBILITY :
- THE MEASUREMENT IS TRACEBLE TO INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT NIMT.
RESULT OF CALIBRATION ‘WITHOUT ADJUSTMENT
RANGE H 0101400 psi RESOLUTION : 10 psi
uuc STANDARD uucH UNCERTAINTY
READING VALUE ERROR OF MEASUREMENT
(psi) (psi) (psi) (+-psi)
INCREASING 0 0 ] 577
200 198 571
400 398 2 577
600 597 3 571
800 794 6 577
1200 1196 4 571
1400 1394 6 5m
DECREASING 1400 1394 6 57
1200 1196 4 577
800 794 6 571
600 597 3 57
400 398 2 5.77
200 198 2 571
0 0 0

UUC* = UNIT UNDER CALIBRATION

PAGE:2/2
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4.2 SumpunsAnEN

4.2.1 dayanaiisuitldlunising

U83aINATEU LANDSAT-8 TIRS, Band 10 (AUE12AAY 10.60 -11.19 UULLAT) N30T
AAUBUNTUIAALT DU (Thermal Infrared) Path/Row 7l 128/50, Lia1018n W UsEaNes 10:31:40 WK
aUszmelng) daiuasidoavesnin (Spatial resolution) 7i 100 wins (uvaued Band duq leun
band1-7 uway band 9 9zfinuandenninil 30 wes seandoadmisned 1) Fadutaeduiunldly
nsmAgangiAafL (Land Surface Temperature : LST) U3ailassnisTsslnihuuniuasiiuilndides
Tnoidondeyaninaadion LANDSAT-8 Tufuil 14 nuatius 2564 Lnanaiea1wyszanal 10:31 Ufin1

(narlsewalne)
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mswﬁ 1 wands8azLden Satellite Sensors U89 LANDSAT-7,8

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

30 m Coastal/Aerosol 0.435-0.451 Band 1
Band | 30 m Blue 0.441-0.514 | 30 m Blue 0.452-0.512 | Band2
Band 2 30 m Green 0.519-0.601 | 30 m Green 0.533-0.590 | Band3
Band 3 30 m Red 0.631-0.692 | 30 m Red 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 | 100 m TIR-1 10.60—11.19 | Band 10

100 m TIR-2 11.50—-12.5] | Band 11
Band 7 30m 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 | 15m Pan 0.503 -0.676 | Band 8

30 m Cirrus 1.363-1.384 | Band 9

U ¢ <

ToyaanaTiisy LANDSAT-8 lasudeyaainaniifudnyanmunifieudisiw fhundnseidu

Uaya level 1 FaHIUNTLUIUNITUTULANIG Radiometric Wag GeometricCorrection agludnumuzdoya

Y

GeoTIFF Format

4.2.2 F3n1IAUINARUNYRNUHIAY (Land Surface Temperature)

A 1

foyan1aiites LANDSAT-8 TM, Path/Row 71 128/49 idenian1zdas band 10 fignusuud

[
a

ANUAIALARBUNIYHAAATUAY FzgninanAIN A liuRIUSnalasINslsalnindua

YUIA 55 WINEINA hasNUNINAREs AIS18aZLDYANUIUNDUAIT

1). W& suAn Digital Number (DN) 484983 8311071247 83 LANDSAT-8 TIRS, Thermal Infrared

Sensor (band 10) idusn Spectral Radiance faaun1sfi 1 (USGS, 2013):

aunsi 1 L, =0.00033422 x DN +0.1

e Ly, @8 A1 Spectral Radiance fvieidu W/(m?Zsterpm)

DN #e 1 Digital Number va3faya band 10 wiaeidu W/(msterpm)

ﬁ
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| 200
2). 4 & ouan Spectral Radiance 1U v uan Brightness Temperature, T (15 ® Black Body

Temperature) AuALETLS §aauni1sa 2 (LANDSAT Project Science Office, 2002)

KZ

aunsi 2 Tg=———=<
1SN B K,
In| —+1

A

dlo T, e e Effective at-Satellite Temperature iag Kelvin, K
Ly #® A1 Spectral Radiance fuuaoidu W/(m?sterpm)
K2 uag K1 AoA Pre-launch Calibration Constant @ 3ivuadmiuteyaaina1iien
LANDSAT-8 TIRS sl
A191991 2 T18azldenlaya (metadata) &m3U 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). Angamniiluaunisdiauuasduaiis1dean back body Fetfudtemeguugiifiuinfuiiuviage
ﬁ]zéfaﬂﬁ’]ﬁqﬁqﬂﬂiLLﬂJ%’ﬁf\nﬂ%ﬂUﬂﬂqmﬁuﬂa (spectral emissivity according to the natural of land cover)
917 Snyder et al. (1998) lalauanIsAIUIAINIAT Lﬁaﬂ%uﬁqmmﬁmiﬂamﬂéaUﬁﬂﬁuﬁa (emissivity
corrected land surface temperature; S;) FIruInIMNAIIEUTUS SeaunsTi 3 (Artis& Carnahan,
1982)

Tg

1+(ﬂ,xT%jlng
P

e St A ANgMANNURT U Kelvin, K

aunisn 3 S,

Ts A9 A" Effective at-Satellite Temperature 2y Kelvin, K
A fo muenAduves Emitted Radiance Sadenldrnansdl A = 10.6pm
e e AuadsnsUanUdesiBandy (Spectral Emissivity) mﬂﬁuﬁmwmm Fasniidenldlu
auns anansagldannmsned 3 Feendldlumsduna agld € = 0.969 (Arid bare soil/Urban)
p AU 1.438 x 102 m K, Lﬂumﬁl@w’mammmé’mﬁuépzh><%
dlo h = easiives Plank (6.626x10* J-s)
C = Anusiveaias (Velocity of Light) (2.998x108 m/s)

o = AAIfiwes Stefan Boltzmann (1.38x10°2 J/K)

ﬁ
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A13197 3 ANRREAIUGANIAVBINITURIEINFIUNAGUNURIuAasYn duTudeyaniiiiiey
MODIS band 31 and 32 (Snyder et al., 1998)

Mean Emissivity (&)

Emissivity Classes Green Season Senescent Season

10.8-11.3m| 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 0.972 0.969 0.966 0.972 0.969

4). wngaumgillumheads 3nAUFUTIS
Centigrade Temperature (°C) = Absolute Temperature (°K) -273.15

Y

5. KaN1SANYIAIgUNYANURIAY (Land Surface Temperature)

;]

1 Yaynguuninuiifu 31N LANDSAT-8

[
a

ayagamaiinuifuninihedussreadea Jsldannisiwalutediu azgnihunfvuaeid

Y

e

a

vaufaryd1vgund lneimuna1dunsniaty (Class Interval) vosgungdusazyialiivindy 1 a9

ALY PILANIIUAING 3
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f u\] O ( ) o <
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LT MR ] T

AN 3 LaRY99URIANATI(Class Interval) uazdNunuAvIA QUM lIuAaYY9
gauMIINURIAY (Land Surface Temperature) UShadlasanistsslniihuuys uagiunlndifes Tui

14 nunius 2564 fanmil 4 - 5
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UNNANWUNIAY (Land Surface Temperature)
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