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Abstract

Burkholderia pseudomallei bacteria is found in soil and it is cause of melioidosis which is a problem in
Public Health. This study aimed to create a distribution map of B. pseudomallei and analyze association between
the presences of B. pseudomallei with land surface temperature. The classification of paddy field was performed
using Landsat 8 satellite image. Seventy-eight soil samples were collected in paddy field, while soil temperatures
were detected by Handheld Measuring Instruments. The sample sites were geo-referenced by Global Positioning
System (GPS). Subsequently, the land surface temperature was estimated calibration by Ordinary Co-Kriging
between Landsat 8 satellite images and soil temperature field survey. The statistical association between the
presences of B. pseudomallei with land surface temperature was analyzed by Mann-Whitney U Test. The Results
showed that 32 sites were positive of B. pseudomallei. The land surface temperature showed that maximum and
minimum were 36.73 and 29.67 degree Celsius, respectively. The presences of B. pseudomallei were not

significantly associated with land surface temperature (p-value 0.699).

Keywords : B. pseudomallei ; Land surface temperature ; Landsat 8 satellite images
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1. squsandeyaniwtnaa1aWien Landsat 8 5¥1L OLI&TIRS Path-126 Row- 50 $18/azi@8A1990 W 30
LM T99AAY Panchromatic AMNAZIBLANN 15 LuAT UFLAINNTasTiatLa (Reflectance) LATAAUBUNINLIA
ANNERUT 2 WLILA ANATIEANTN 100 AT HeduRt 12 Sunau WA, 2561 1HiasanntsAannis WATAIALIAQHN
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NUNFANE (FIN997 1)

A1599 1 AnaneaANqiiss Landsat 8 OLI&TIRS (USGS, 2020)

WUUA ANENIARY (laTasiunsg) FIERZLDAANIN (LUAS)
1 0.43 - 0.45 (Coastal Aerosol) 30
2 0.45-0.51 (Blue) 30
3 0.53 - 0.59 (Green) 30
4 0.64 - 0.67 (Red) 30
5 0.85 - 0.88 (Near Infrared NIR) 30
6 1.57 - 1.65 (SWIR 1) 30
7 2.11-2.29 (SWIR 2) 30
8 0.50 - 0.68 (Panchromatic) 15
9 1.36 - 1.38 (Cirrus) 30
10 10.60 - 11.19 (Thermal Infrared - TIRS 1) 100
11 11.50 - 12.51 (Thermal Infrared - TIRS 2) 100

2. \fiuetneAuuuuszu (Systematic Sampling) Tagdnuunfiufiundneannnisnasdaasnindng
ANTIINULUA 6 (SWIR) WUUK 5 (NIR) WATLLUA 2 (BLUE) AINAZLEHA 30 LGS mmfum'amfmmwmﬂmqLﬁﬂu
WL 8 Panchromatic ANENagaepAL 0.50-0.68 TulAsiums paruaziBan 15 wma Mannaudasiteiparunmdne
elilEAuT TR s uunfenauuutiugua (Supervised Classification) #9833 Maximum Likelihood a1ntits
RnnsAAdenanziuTiuning nIadaLAINgNsiatlnasan (Overall Accuracy) Tneinsguanfaatneea1uaL
80 4m %ﬁﬁmmmgﬂEa’mimmquwhﬁu 308az 91.25
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-
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Iped L, = An13usse@idanat (TOA Spectral Radiance) Rudagidlu (Watts/ (m? * srad * pm)

U o o 1 & v dl v
M = ﬂ’]ﬂ’]ﬁ‘@‘m@’]ﬂi‘]_lﬂ’]ﬁ‘l,t,ﬂ@\‘iﬂ’]LQ‘W’BLL'LI'L! U 'ﬂ’]ﬂ?.lﬂ?;lj@‘ﬂslﬁlﬂ

(RADIANCE_MULT_BAND 10, Taeifl X Aa 0.0003342)

Ao = AnadindniunisulasAnenizuuumiii aandeyailing

(RADIANCE_ADD_BAND 10, Taseii1 X A2 0.1)

Q. = AINNIA KAZNNTHLANUILIUIANIN (DN) Aa band 10
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TUROUA 2 ﬁﬁfqmugﬁmum (Brightness Temperature: BT)
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A IS ' ¥ &£ o s ' | =
wsiillasannluannislinisulasnisaudn Aeinliitimbe s aaidas
L, =A1n19unssdi@enai (TOA Spectral Radiance) fvitienilu (Watts/(m** srad* um)

K

. = Aesilunsudasesuundaansfeuaindesyainliing (K1_CONSTANT_BAND 10)

K, =@nmlunisulasssiuusaansbeuaindeyanliin (K2_CONSTANT_BAND 10)

Tumaui 3 nslszunuAnndasfdanAnuwAnFANsresN NI (Land Surface Emissivity: LSE)

nlfandndauaasdntinanssantnagquiat (aunisi 4) (Suresh et al., 2016)
ooo = o, * ooo + o, * (1 — ooo) (4)

LSE = nqulasfeiaesiuiinlan

=)

ol
FVC = dndonaesianssauninaguau vnlfaanduneun 4
€, = Ansreanailasfidauaesnintnanaliey Landsat 8 Wi 0.971 (Jimenez et

al., 2014)

€ = ApaiesnasfidTeshuanniwareanaifies Landsat 8 i 0.987
(Jimenez et al., 2014)
umeuil 4 Andadauzasiianesn
AndmdauzesmslseidfanarniiUnaguaunildainaunsi 5 waz 6 Teiaiiiawssnd llunnsda
ponuviugesiawasos TneMaAunsasfiouuasdaspanaenapautetuaniaunauselnd (NIR Infrared) uaz
AT aULATI9AINLENI AR UL AR ?ﬁqrﬁhmmLl,ﬁmﬁhw@\iﬁmmim@:@gﬁxudw -1 9 1 EfA N LT

PITUNINAIRZNINNGN 0 Tun19anaLiu 81ANTasN9 0 AzlANALLLUNTNTIuiat (A1N139 5)

Ao - NDVI — NDVI (min) (5)
NDVI (max) — NDVI (min)

Tae@ NDVI (min) = @gnigaaes NDVI
NDVI (max) = pga7iga1e NDVI
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4 NIR — RED
W2 NpyY| 2 —4m ————— (6)
NIR + RED

pef NIR = daapauaunsnsalng (NIR Infrared) Band 5

RED = Mi4ANNENIAALLENALAY Band 4

TUADUA 5 ANGIUNRNURY (Land Surface Temperature)
annTsdszunAni sl e duazUfuAInnsdeddnsresnInaediananAINNEel (Brightness

v ¥
a A

Temperature: BT) LA¥ANAAAIUIBIAITNUANANNINTTOL LNEVINNTLITNI AN UU) RN WEI I8N UNAN I AINN9D

ALlAANNANNN9N 7 (Suresh et al., 2016)
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1+D*(%)*EIEIDD (ooo)

ooo =

£

Tnefi LST = goumnfitufin
BT = gaunniduysnl (Brightness Temperature)
W = Wavelength of Emmited Radiance (11.5 ym)
P =h*C/S(1.438*10"-2 mk)
Lfllﬂ h = Planck’s Constant (6.626*10"-34JS)
S = Boltzmann Constant (1.38*10"-23J/K)

C = Velocity of Light (2.998*10°8 m/s)

i
= 1

uABWN 6 ANGEUUNNAY (Soil Temperature)

3

' @ v
A a 1 1 o !

WalfiArguuginuiaainnantianioien azyinnistlsenn At guunINuRasouiuAg ) NAY

Re

=2

AMNNIAAUINAILFE Ordinary Co-Kriging tHadaneslinauuuatilnaasdaya GesiasdinnsAurniaitiningiu

1 2
.

WUUATA8Y Semi-variogram LAAIAMNANRUSIT U avdeya e liinadns1iangn antudinsziadulsc@ns

q

v a

LAAINITAAAULA (Coefficient of Determination) LW@V]@@@UﬂQWNL‘dﬂ‘ﬂﬁu%ﬁﬂH@

53

I Fe R I

a
a <

Tnsviideyataeldanfidanssuun adunaanuuzdeya 1Hun Angean Aede wardowdeaun

a
v

NP8 NNNImadeLnITLankalnfvesdesys InaAguuginuianliainnistszunnpiazia Skewness

windu 0.687 wazlainisuanuasini (p-value <0.001) A9la0A Mann-Whitney U Test nAg&auANNENA LT

Aunidsinuuas linuide MuguugRAuRn
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WNANT52A8

HANNIATIANNTE B. pseudomallei TR N1efiasliiin1swuidie B. pseudomallei AU 32 A9

(41.03%) wazlainui@ia B. pseudomallei AU 46 Fnating (58.97%) AuFugnuauniNuia (Land Surface

Temperature: LST) a1nn1sd5umAnisidaefaduasdfua1ni124e949192090na18a19L A8 N99AARA NG DY

2
ad

(Brightness Temperature: BT) LasA18A4IU189ANNLANANNTINITOU NINN9ATITAGUNNANURY (Land Surface

£
' '

Temperature: LST) WU31 9ounRNUWHIHA8E 51NN 23.63-32.55 aaALgaiTea AanIng 2

WalfAguunINWEY (LST) uda9innnsnisLlszanmignmnRiuinainnwnnga1aias (Land Surface

3

1
o

Temperature: LST) saunufiayagnmniaundnalianniaguis (Field Survey) tnel%33 Ordinary Co-Kriging @9a 14

a

£
a ' a '

fayatlsznnniAgungRnuRagalus (Calibration) WU gouuNNAAAWINAL 36.73 adANTaiea uazgMRA4A

a Q a

o a

Winiu 29.67 a9ALaLTA 58 ULRIgIANYH 32.33 a9ANLALTHA LATAINIINTzANELadaya IQR Winiu 1.96

49

©

o o

(19797 2 WazNING 3) AINUUAINIST extract ANGIANRNUAIAINAUMLNTBIABLNAUTININ9RIIaU e
B. pseudomallei 78 AU uasnn1anagatANdunusnudIAdulsc@nsianinissindula (Coefficient of
Determination) winfiu 0.82 (N7 4)

HANINAAUANANRUSTaIN1snLLAT N LTe B. pseudomallei TURUUARNURY WUIN A1 Mann-

Whitney U Test 1¥inriu 698.0 (p-value 0.699) agullfiannsnuisalinuitie B. pseudomallei laillpanuduiusiu

v

add o
BUUNANURY (AN9799 2)

v

A15199 2 Arndniusaasniswuuas linuia B. pseudomallei MUIAIUMYRNURY

1laqgl Min Max Median IQR Mann-Whitney U Test p-value

AUNNNURA (Land surface 29.72 36.73 32.33 1.96 698.0 0.699

q al

temperature)
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