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Association between Land Surface Temperature and Distribution of

Burkholderia pseudomallei bacteria in Paddy Soil Using Landsat 8 Satellite Image
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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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ANUILIUIARIBENS AINN1TLTZNNUANEAENRae9U T2 NT (Daniel & Cross, 1995) (mumﬁi 1) lHaum
Faeeing 78 Faaens Tagdn P e dngauaesnisnulEe B, pseudomallei TWALUNE19 0.28 (Limmathurotsakul et al.,
2010), AN d A® im“ummﬁmmLma"@‘wummiziuﬁq@ﬂwﬁﬂ@ﬁuiﬁ 0.1, WAZAN Z A seduALdesi 95% T
Ny 1.96
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n= o2 Q)
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N19991999BA

1. umNdayanIntiea1aen Landsat 8 9211 OLI&TIRS Path-126 Row- 50 $181a2188A19901W 30
LA T99AAY Panchromatic ARNNALIEEANIN 15 WAT USUAINNTALTia1La (Reflectance) LaTAALAUNILIA
ANNERUT] 2 WL AINATIAEANIN 100 WAT WHaTuT 12 Sunau WA, 2561 1asanntsAannis LATAIALIAQH

£

4 o 4
NUNFANE (FIN997 1)

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

WUUA ANENIARY (laTasiunsg) FIERZLDAANIN (LNAS)
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. \fiudegnaRuuuuszu (Systematic Sampling) Intsuuniuiiundnaainnisuandzesnindne
ANTLNULILE 6 (SWIR) WLUA 5 (NIR) UAzULLS 2 (BLUE) A NAZIBEA 30 LA aniuseNTILA WA
WL 8 Panchromatic A1NEM9T19ARAY 0.50-0.68 Talasiums AuaziBan 15 wma MannaudasiteRparuniwdae
elilEAuTN Tt ARs uundeyauLLLRuA (Supervised Classification) #¢3 Maximum Likelihood a1n1its
fnnnsdmiAenian i uiugng nraaaauANNgnsiadlnesan (Overall Accuracy) Tnein13gNqnfaBtN9aI I
80 4m %ﬁﬁmmmgﬂEa’mimmquwhﬁu 308az 91.25

3. WusaetRuLLILgNetN9E (Random) mmfmmﬁum%miud“uﬁ 22 WML 2561 FEIAINAN 30
LIURLNAS ANRNAY LAWY 100 NFN Foendem mmfuﬁﬁﬁu”Lm’”Lumwmmﬁﬂﬁmmm%@uﬁuﬁqmu 3 uaz
Wivldnaaaududs v’hmmmmmﬁwnﬂﬂ%ﬂﬁqmm@naaﬂﬁ 70% waaldenuaialuusazsnating thauiiiu i

RINANITBLLATIEY B. pseudomallei N19HaNLRANNT 4 ANNFEUNNEAIERTUAZNNTAISITNAT NUINLFE

quasTsl andiuiindayasunkinngmany uazlinulme B. pseudomallei (binary data 1, 0)
-
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4. iindiayagrunnRau NszAUANAN 30 WRAWAT AealrsasnmadtaniIAduINdlannsatindnanas 1
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HuanumdaReniuiufed19me wasiuAuWkNTanRAdnSraaset19RLAaeLATes GPS (Garmin Etrex Legend

al

HCx)

2 ]
a

a o o & a
N1991ATIE I TA AR TIN U

v

GOUIMNNAUNY (Land Surface Temperature: LST) nistszananadiayanaunnnuiansesguninutoann

ANENANAEN Landsat 8 TINAAWANNEAULLUS 10 (Thermal Infrared: TIRS) A2INEN9AAL 10.60-11.19 AN
a A & a aa a A oA o 6 val P & A P
azigen 100 wn3 iesaniuialanazlAsnaguau isaiesing - vinliiinnsasiien uazn1sganaulesAaLANNGaL
Tuusiazdng e AadnsdnseiAIANsneRaiNT e sl (Normalized Difference Vegetation Index) iiaaumsnzit
fndauaasainislasii@annteusesvanssns nsutlanarasgaamninuiaasinaiiuesaaamioa auduneu

(2

=
U

ZR

Tunauy 1 n17Uszu1nuAFeR (Radiance) AN iLN13lABN1I AN LETIRANNERUUBININEN Y

'
o b4 o

= A A P = o o = ro o P P > =
ANILNEIN LN’E]ﬂ@uﬂ')quﬁ"au&lﬂq?mﬂﬂﬁ‘zwuﬂuqmQ@zNﬂq?LLN?\iﬁﬂ’ﬂﬂiﬂﬂ\?’]ﬁ]ﬂlmf]u"ﬂq\? quﬁﬂﬂq?@fmﬂu ﬂ']i‘@]ﬂﬂ@u

WAZNNTUABEENUNAINY A9FBIRN1IUFUANTUEFIRIDINUEL (USGS, 2020) (4:n197 2)
L, =M Q. + AL (2)

e L, = An1suesedidana (TOA Spectral Radiance) Rudasiilis (Watts/ (m? * srad * um)
1 o o 1 e‘:// v d‘ v
M = ﬂ’m’]ﬁ‘@lmﬁqﬂi‘i_lﬂqﬁ‘l,t,ﬂ@\‘iﬂ’]LQW’BLLUH@HH @Wﬂﬂ]@?;lj@‘ﬂslﬁlﬂ
(RADIANCE_MULT_BAND 10, Taseil X Aa 0.0003342)
1 AI o o 1 e‘o’// v d‘ v
AL = ﬂ’m’]ﬁ‘L‘WN@’]MiUﬂ’Wi‘LLﬂ@Qﬂ’]L'il’W’WZLL‘LIu UL @Wﬂﬂ]@?;lj@‘ﬂsl‘wll’]

(RADIANCE_ADD_BAND 10, Tnsii1 X A2 0.1)

Q. = AINN99A BAZNNHLRNUILILIANIN (DN) Aa band 10

v
o «

Tunaun 2 ANy NdNY ol (Brightness Temperature: BT)

a 4

nsuszanaurg NNy sl (Brightness Temperature) AINANNIIWETIRTIAAU ABANNNTN 3 LAY

a U
£

1 dl a ra]l v o o al
ANAINUBINIIRLAR5N 1 11N 19AWI 0L AT

K
BT = —2 273 .15 @)
Kl
Inf —+1
L/l

1152



M9EsTIMENAIERTyYIW T 25 (R1TUN 3) Muaneu - FunAN W.A. 2563

BURAPHA SCIENCE JOURNAL Volume 25 (No0.3) September — December 2020 UNAINNIAY

o

BT = Agounniduysniannnisudfdidnau Insdnfiudaaslvoilu wnaiu

U

=b.

Imel
|d: a ] ¥ K] o v 1 @ =
Lwnuﬂﬂqqﬂlu@NﬂW?Nﬂq?uﬂ@ﬂWuQEu@%WﬂmqlﬁNﬂuQELﬂu@ﬂﬁqm@Uﬁﬁ@

L ANNNTUHTIRIT9AAU (TOA Spectral Radiance) Sudagiily (Watts/(m* srad* pym)

i

K A1ATIINNTuLAaTeIuLWARAY NS WANdayaT LiiNN (K1_CONSTANT_BAND 10)

1

K, =aasnlunsulassssuuudaanteuaindayainliinn (K2_CONSTANT_BAND 10)

Tumaui 3 ndszanmAINgasRa@annANLANANTRINTNTTOL (Land Surface Emissivity: LSE)

nlfandndauaasdatinanssantnagquiat (aunisi 4) (Suresh et al., 2016)
LSE = &, * FVC + &, (1 = FVC) (4)

LSE = naulasFeRaesiuiinlan

=)

Tne
FVC = dndonaesianssauninaguau vnlfaanduneun 4

€ = Ansreansilasfidauesnintnanaiien Landsat 8 Wi 0.971 (Jimenez et

al., 2014)

€, = fAnmrsanaiasfidsesiuainnintianiaiiey Landsat 8 winriu 0.987

(Jimenez et al., 2014)

v
o

d‘ 1 ] )
TURDUA 4 ANGAFIVIRINTNTTOU
AdndauanInsnlaee@nanssaunlnaguanun ldainannie 5 wa 6 dsainanssouin 1 lunnsdn
ANNNUUILUUIRINTNTs 108 TE AR LN TA LT O ULAITIANNENIAAUTBILAIANNDAUNINIATNEA (NIR Infrared) waz
' o \ P a =2 \ a4 , \ = v LA
ANAZTIOULAITINANENIARLLAIALAY TIATAIHUANFNITINTNITWAZEE 731N -1 D9 1 BIHAINIRIUUILNT

PITUNINAIRZNINNGN 0 Tun19anaLiu 81ANTasN9 0 AzlANALLLUNTNTIuiat (A1N139 5)

NDVI — NDVI (min) 5)
NDVI (max) — NDVI (min)

FVC =

' '
1o A

fpgf NDVI (min) = @AAgaaas NDVI

a

NDVI (max) = Angaiiganed NDVI
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=" NIR - RED
W8 NDVI = ——— 6)
NIR + RED

PeA NIR = de9pandunsnsalng (NIR Infrared) Band 5

RED = M94ANNENIAALLENALAY Band 4

Tupauil 5 ANRMNRAUNY (Land Surface Temperature)

al

annastszanauAnnisidasfadnaslfuAinisdesadneaesn nanedaenaunan’en (Brightness

Temperature: BT) wazA4ng9ua89ANUANGINTNII0L LNeVNNITlsssnniA g NuRaaes iU An 119D

AlAANN&NNN9N 7 (Suresh et al., 2016)

BT
1+w+(2)+Inin (LSE)

LST =

Tpe?l LST = qoumniinuin

o

BT = ’qquﬁawmaj (Brightness Temperature)
W = Wavelength of Emmited Radiance (11.5 um)
P =h*C/S(1.438*10"-2 mk)
Lﬁ.@ 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 aa

WANWY 6 ANRNWUNNAL (Soil Temperature)

q a

Re

=2

' @ v
A a 1 a ] o 1

Walfrnguunginuiaarnantigniaien azinnislseun A guu)INuasaNiuAI g M NAY

Y] q a q
' £

v  aa . L py o W 1 9 9 £ 3y o= ° K o
AINNTARUINAILIE Ordinary Co-Kriging Lu@\?@qﬂﬂ\{LNWiqULLuQTuNﬁl@Qm@H@ AINBDINNITATUIDUATNUTNUNATN

o . . v o T d’j d‘ 4 d‘ ¥ o ydd‘ :/’ a 1 o a ;
LUURNNBY Semi-variogram Lmmmwmuwummwummmﬂw LW@IHN@@W&@@W@@ ANNUUIATIZUANENLIL AN

o a

wansn3sindula (Coefficient of Determination) ianAaLANNITNUIDTBYA

Az ieya

a

a L84 a a 1% !

insnideyalaeldatfidanssouun adunaanwcdeya 1Hun Angean Aeds wavdowdaauu

a
v

NIMTFIU NN1sneasunsuanuastnivesdieya TnaAguuugituianlfainnisdszunniAiaziifn Skewness

Yy aa

winfiu 0.687 wazlifinnsuaniasdnf (p-value <0.001) A9lEafA Mann-Whitney U Test nagaumudunufuns

Aundsinuuas linuie fuguu)RAuRn
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WNANT52A8

HANNIATIANNTE B. pseudomallei T NeiiestjuFnswLLTe B. pseudomallei 31131 32 Fiapting

(41.03%) uazlsinuiTa B. pseudomallei A1UAUW 46 Aot (58.97%) A1uFUgauug)AWuRNa (Land Surface

Temperature: LST) annn1sdfumAnisidaefaduazdfua1n1sdeadq141e4n1nag A idianauainusay

(Brightness Temperature: BT) LazA1dA4I1U129ANNWANAISNTNTTDL v‘i’m’]ﬁm'wﬁfqmmﬁﬁuaq (Land Surface

£
' '

Temperature: LST) WU31 QU RNUWHIHA8E 519 23.63-32.55 @A LgaiTea AanIng 2

¥ o

WalfAguunINumn (LST) wiarinnnsnisulsyunupngamnRiuinainnwnnga1aias (Land Surface

Temperature: LST) sauriudiayagnmniauninliainniaauis (Field Survey) tael%33 Ordinary Co-Kriging @9az14

a

v '
a

fayatlsznnniAnguung)inuiagalus (Calibration) Wu9n gaumMnigeanwindy 36.73 asAgaiiaa uazguna14n

o a

Wil 29.67 eeAlaiiea 58§ 1UI099UUYH 32.33 aeAEALTEa wazAIN1TNITAnetesdieya IQR Wi 1.96

v
o o

(mfmqﬁl 2 LAY 3) A1NUUNINNG extract ﬁhqmmﬁﬁ”u?nmmﬁ‘hLmu'wmﬁq@ﬂﬁqﬁuﬁ'ﬁﬁmimm@mL%”fa
B. pseudomallei 78 AL LAZTNNNTNARELANNANTLEN LA Andu 3= AriELanInsinFLla (Coefficient of
Determination) L¥inrii 0.82 (mw%?i 4)

nanImAgeLANdTLFTe T ILAT sinue B. pseudomallei ﬁ’uqmmﬁﬁ”uaq Wu31 A1 Mann-
Whitney U Test 1771 698.0 (p-value 0.699) m;ﬂ”lﬁfjﬁmiww%isiwuﬁy@ B. pseudomallei TiHANFuA RS

v

add o
BUUNANURY (AN9799 2)

£

A1599 2 A ndniusaasnswuuas linuia B. pseudomallei HUAIUNANNUEY

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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