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Study and analysis of the relationship between surface temperature and green
areas using remote sensing techniques : A case study of Mueang Phitsanulok District,

Phitsanulok Province
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Abstract

Urban heat island conditions are caused by rapid expansion of urban compared to
neighboring rural areas. It was found that human activity in urban areas played a significant
role in causing the phenomenon. The satellite data could be used to analyze the relationship
between surface temperature and urban expansion. The urban surface cover is a de-heating
factor, i.e. urban green space is a key factor for reducing the effect of such urban heat island
phenomenon. Phitsanulok's urban area is also classified as a rapidly developing urban area in
Thailand. Therefore, this research aims to study and analyze the relationship of surface
temperature to green areas by remote sensing in Mueang Phitsanulok District. Based on land
use and land cover, the researchers used LANDSAT-8 satellite data during 2015-2019. An
analysis was performed to determine the relationship of surface temperature to green areas.
The results showed that there was an inverse linear correlation between surface temperature
and green area. Furthermore, it was found that sub-districts with less green area size tended
to have a high surface temperature during that period. The results of this research can help in
the preliminary management of urban areas by considering on planning and designing the

increase of green areas in the urban area to reduce the city's heat.
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LarudeTiietes el vaziBuaveUsiiiusingg sl
2.1 Yoyan1iiiigd LANDSAT
2.2 mMyd1maszezlng
2.3 U51nn13adnizAusau

2.4 \noueteNTA NINEATENINYT

1%

2.5 N INURIAY
2.6 VUNTNTTEY
2.7 WIAANITIUNNIS MU ouINeY

2.8 19N@15NUI NNV

2.19ayan1ied LANDSAT

A1UNYULANDSAT- 8

Toyanmagainarudisy LANDSAT-8 lunniiiigudrsnanineinssssusifivesussie
andgaluini lesuniswaunlagaa1usiuiio 551n31999AN1S NASA Lag USGS (U.S. Geological
Survey) gnastiugaslaasiufl 11 nuaitus 2556 Taassdumiaiunng 16 Su munfevesiun
a1en1n 185 Alaluns Ysznoumeszuuluiinnin 2 4iln Ao Operation land Image (OIL) wag
Thermal Infrared Sensor (TIRS) $1uau 11 H13ndu WiswaziBenganimaisadu Visible, NIR, SWIR

30 ng Panchromatic 15 LU LLaSGUI’Nﬁ’gu Thermal 100 LU



A1519 2.1 STUUBNAFUNITANENTNAIAEY LANDSAT-8

LANDSAT - 8 Operational Land Imager (OLI) itaz Thermal Infrared Sensor (TIRS)

WUUR aueandu (lasins) 318aZBUANIN Resolution (1un3)
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

1w dninnuinuinaluladesniauaygiiansaume

2.2 msdrsaszesing
o 1 A a v o ] o a o~ .
A3 “Slumwuds” Buldasawsnluasdludssimaansgowsnilud a.a. 1960 (Murai et
al.,1993) lnansdrsanszezlng Wunistuiin n1sdwne waznissuivesiiuiing tngliladily

duladuinguulaenss wisndounasiidandsnuainaueiindusendsuiivssivgiududelu

nslaunvesteyanunansadilulszanana s wasdseyndls

< LY

NIrUIUNIAI99Tzeginanusenndu 2 nszuaumsing As nissunaziuiintoya LU

Y

o ]
Y =

A299191A8 LAFDUNEUTUUTTEINIA auIN NuRlankaziaufizen Inedindaudiunisasviou

o
v )

dhdinIasduiindeyafifndiuueinisey arudiey wazkdnludoyanmidudeyatuavesnun

wag NMTIATIEviUsEInaratayaUsznoaume
1.msuUadeyasigaieni (Visual Interpretation)

Wunsuladmnuannanwauresausznauvesnan lagerdenisiiansundadeniusig
lewn & (Color, Shade, Tone) w1 (Shadow) §Us3 (Form) wunnvaadng (Size) sUwuy (Pattern)
aInanevisednwazanIy (Texture) LagpIAUTENBUNIINUN (Spatial Components) Fadunrdnnis

AR [UARIAUNISLUANINE1ENI9INA



2.719ATIEATIAAY (Digital Analysis)

Jumsfiau Aumdeyadiundents Tnserdendnnismerdinaansuazad Jan1sid
D o Y = o ° Y A VY o & o= a ° a s v b <
Toyadnuiuunn Jaldazainiazimsdnnuieileld dwuddinisireuiamesunlddielisins,
lunisuszanana Ti5nsudavsedwundssinndayals 2 3man Minakshi (n.d.) g5de Saulasuned

(2536)

2.3 Usingmsalinizadnuiou

Usingn1salinizauieuveailas (Urban Heat Island UHI) vunefissingnisaives

gaungiusTeNAkarituiNaudainduluwn Weunandluiuiivuunlagseuinannsvengsi

Yaallad s08uf 50U Tnsauad1AnesusingnisaifanisiuasusUasnuiIvowiuAun

q

a

WinAINASHAILILERY KanTenUves UHI dusussiduaInmiuiouvauywdiiinainn1sagias
9REMNTIN waz o1Asnnelulsema FadaansenusisaneIniA aavilasandniintulununig

¥ ¥ ' [ '
A

aneasuialananuiies wazdiu diueaumgiinndnifntuly HulguassasuasiunUalad

=

-3

A 2.1 AUFTOUVDIUATUIALAUAT 5203138

fiun: https://www.trueplookpanya.com/learning/detail/24884

ad & =

AN 2.1 FUNRULAAIAUNTTILEY Auaiuanieguniigu wazduiuanigungiinieu

9auMHYILIAINANTUITANLNEIUTZINM 26.7°C UAgaun i iuuNUvisged 47.8°C

Y

a{' & a I a a a o & % g vy a o Ya Y}
NSLUAYULURINUNIVDILNUAUN LAAFINATTNRIUNND "'U\ﬂ“ﬂ'lﬁﬂﬂ/lﬂ'ﬂﬂlﬂﬂﬂ']iﬁgﬁmﬂu‘ﬂ@\ﬁ

Aufou Usenauiuaruseun Ydeweanainnisldndeniuniuern1saniunaieg iWeaudnans



Usznnsvosdloniindu nsidsunlasifiuunuiunsadivunndunuluizes daduaningueinis

dingaumgiiinlulng 1ade
AemaduduresiingnsainganudoulfnngnsreluiiMartin-vide etal,2015)
ATy, =T,-T,
Tnedi AT, A9 ANUTNTUTBIUIINGNNTALNIEALTOU
T, fie gaungiiusiadananailes
T, Aa gaumgiusnueniiies

2.4 \nQU9TRINA NINYANENTINEI

o v

naienniafeu Tdgamaligegauseintulatldamsluggiou

1. 91mATou(Hot) gaumilaaua 35.0 - 39.9 asr AT

(% ¥

2. IMATEUIA(Very Hot) gaunaiinaus 40.0 esmigaigeaauly

nasgioNEvund Treamgiiigauszan Tukasldianizlugavun

[
U

1. 9nedu(Cool) aungiinaua 16.0 - 22.9 g waides

(%
o

2. 911AU1I(Cold) BMQIAILA 8.0 — 15.9 aeAna by
3. 9IMAUNIA(Very Cold) gumniinaus 7.9 ssmivaideaadly

2.5 gUNINURIAY

QN INURIAY FirauMAin1TwNSIEvasHuALTlAINIINTIEBUNTLIAANTEY D

U

@

WuiaAw 1WududsdAyluszuugienniaveddan e8unenTzuIUNTTANY LU N1suANIUALY

NANIULAZUNTENINRIAULAZUTTINA LazdldnsnasodnIharszezatlunsasyLiulnvasivg

NFUTEUUANRUNY TR

gaum)iinudesEdng (Conversion to TOA Radiance) AMEMIARY UagdndIusening

'
[ [

n1sgAnauNTasviay kazn1suaeenu tnedngninisaaniulanaziinisud SsENAMIY wanslans

9

aunsit 1 (USGS, 2556)
Li=MrQcal + A, (1)

a8 L1 A® AINSWESIE (Radiance) W@aUnmsy



M, A1 Radiance Multi Band fanasfiiiu 0.0003342
Ao A1 Radiance Add Band flmnasfitiniu 0.1
Q. A9 Digital Number (DN) ANBaavUetIenauii 1o

9aunQiuss81N1A (Brightness Temperature) {Wugamailugisndudunsnsanuiou
Fetoyanngiainainaaiien LANDSAT-8 fidmivluguvesddaay (Digital Number: DN) fiaasin

msuvasainandaaunduainisunssd (Radiance) Weannasuvesing feaun1si 2 (USGS, 2556)

K2
TB=—7p7— — 273.15 )
1ng LA A8 ANSweSId(Radiance) W@eawnesy

K, #o A1msii 774.89 Tunuus 10 way 480.89 Tultuud 11 o9 LANDSAT-8
K, fo Anafl 1321.08 Tunuus 10 uaz 1201.14 Tuwuus 11 v99 LANDSAT-8

Y

gauminuiaAU (Conversion from At-Satellite Temperature to Land Surface

Temperature) lagn15td1Agungiiauadatuussena wandlaneaunisn 3

T=TB/[1 + (A * TB/C,) * L n(e)] (3)

oy TB  fie YoyagauugilugseInie
A e anueninduresnudesaines LANDSAT-8 TIRS Band 11 winfu 10.8
C, Ao mnsi lng h*c/s = 1.4388 * 102 = 14,338 um k
h  #e A1AsT Planck WU 6.626 * 107 J s
c  fie AAISIvNLE WU 2.998 * 108 m/s

s f9 AAed Boltzmann wihiu 1.38 * 1072 J/K

XY

e D NTHNSIARNIAY

2.6 AVUNUYWTTU

[y

N . ° o 1 A A o v Y °
AVUNYNIIEU (Vegetatlon Index) ﬂqﬁﬂqujmimﬁuqm'ﬁﬂﬂaumLﬂEJ’J‘U@QﬂUWGUWiﬁmﬂJWVH

[

naugatuLaziy walinaanslun s wunuTunivsiaiivinagu duusiunldlaisnssa
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1 A A o v v oA 1% 1 1 A @ a [ 1 L% ] aa I~
“U’Nﬂa‘LWlLﬂEJ'J‘U’eNﬂU‘W‘U‘WiiZUIWLLﬂ BIAAUATUBILNRUALLAN ammmaawaummmwumi@j@ﬂau

wasululuiiy wavdrrdudunsnsalndlinuaudalunisuenuegiangso

A1uAIRYTINYNSIU Normalized Difference Vegetation Index (NDVDANdaiidunns

FuundaUnaquanstianilseanuieanaindslnagudus) Ingedenisasiouvesssduesdsunaqunu

[

mslddianuunndsvesiionssas (NDVI) dWudiuadindAgyuasnsfinwanimglennialudes fa

o

aunsh 3 (Srivanit, 2012)
NDVI = (NIR-RED)/(NIR+RED) (4)
1ng NDVI = soiinunssu
NIR = endudunsusalng
RED = 924mAumyesiuduns

o/

AdIUYINTNITUNUNAGNAL (Proportion of Vegetation Cover) @11150A11I0lARN

mwanysaivesiiy nesalundasfinma wandldfannisi 5
PV= ((NDVI-NDVI i)/ (NDVl,iz-NDVl, i) (5)
1ng NDVI @9 ﬁ%ﬁm’mamgm}uaﬂﬁ‘miim (Normalize Difference Vegetation)
NDV,, A8 NDVI 89WYNITUVITOAE98AYES NDVI
NDVl i, AD ﬂ"w‘f’]qmm NDVI
NSUNSIHVR9IAU Land Surface Emissivity (LSE)
e = 0.004*PV + 0.986 ©)
lng e DsuuIATILYeINISUITIA 790.004
AINTLHTENnsg U mSUNYns Il A 0.986

2.7 wuaAan1sIUNNISITUs lavina

(%
[ Y

nsAnwINIsIAsuLUaInsldUselesunfu danudragtlulssmalnenazanalseina
anunsadinanisAnwulglunisinununislilsslovunaulimunzaudunisvensfvesUszsnsg
LAZNITVBEFIMULATEFAY FuTunisantyinanssnuresdaminden tnensuimunauyi

PUNTURAYOU
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o vaa [ ) LY
33‘U‘Uﬂ'13‘0’1LL‘L!ﬂﬂ']ﬂ‘ZIV]@u1u‘1J33LV]ﬂ1‘V]EJL‘UU§3UUVI°LJ§UU§\‘13J’]‘-\]’1ﬂiS‘U‘U‘UENﬂﬁJ‘V]TWEJ']ﬂi

syflUsEIAansgoIsnT (USGS) tnglduusnsduuneendu 3 szau fe

v A

seiun 1 wisluiufiguruuazadiadanlgnasne (U) iuinuasnssy (A) fuidilsd (F)
11 uagiundamda (M)

v '
v o a I~ =

SLAUN 2 9UNTI0ALLDIANUNLARLUSZLANTUSEAU 1 H20871960U NUAYUTY hae

9

daneade wusgeeidu dudewazgunisin witu aaunsvnis aanfauuny
JEAUN 3 PwunTeasdeaiuuiazUseinnluseaun 2

A1519 2.2 STUUNITIUNNIS LU levUnay

Level | Code Level Il Code
1 fiufigurunayasgnasig IgaLazE18N1TAN
(Urban and built-up land) i (Urban and Commercial area) U1
ﬁagmé’ijﬁ (Residential area) U2

AnUNTIINSuAZEn Y
(Governmental and Institutional land) U3
anvfauuiny n1sdeans waransnsulan

(Transportation, Communications and

Utilities) ud
#ugnaIMnIIU (Industrial land) U5
éﬂﬂ@ﬂaﬁﬂﬂguﬂ (Other Built-up land) U6
auunean (Golf Course) u7
2 ‘ﬁuﬁmwmmiu
(Agricultural Land) f fuitu (Paddy field) Al
Wls (Field crop) A2
lugunu (Perennial) A3
luwa (Orchard) Ad
W@ (Horticulture) A5

lswyudeu (Swidden cultivation) A6
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Level | Level Il Code
v idesdniuaslsadeu
(Pasture and Farm house) AT
st (Aquatic plant) A8
dnuTnzdesandi (Aquacultural land) A9
NWYATHAUNAIUY (Integrated farm) A0
3 iUl (Forest Land) Unldndnlu(Evergreen forest) F1
Undnalu (Deciduous forest) F2
UneLau (Mangrove forest) F3
Ung (Swamp forest) Fa4
Uadgn (Forest plantation) F5
ILAEAS (Agro — forestry) Fé6
Urmenm (Beach forest) F7
4 Nuiuvasi (Water WLETIUTR (Natural water body) W1
meﬁwﬁmwﬂaiwﬁu (Artificial water body W2
5 fiufiamdn Vg waglifazung
(Miscellaneous land) (Rangeland and Scrub) M1
ﬁuﬁqﬁwmmmﬁuﬁﬁﬁq
(Marsh-and Swamp) M2
Wilaghazualn (Mine and pit) M3
ﬁuﬁlﬁmmﬁmgus] (Other Miscellaneous land) M4
un&a (Salt flat) M5
ANI18(Beach) M6
Ao (Garbage dump) M7

u: @Ednauiawialulageimalaz)iasaunaeannsum), 2556)
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2.8 “MuTLNNgIveq
w518y isiie (2563) lavinsfnwdnsnavesiiunddeidensivisuwlasgumiinug

o

WAUIAUATUATAITIA IaevinTsussnaAgauugiiuiuazdndiuvesiynssanunaquauaindel

(%
[ a 1

Wonssa NDVI Begumgiiuriliasgnaingungiiainuaing (brightness temperature) uagAINIg

WHSSFTaUnATveadng drudadiununssununaAquAtuIATIEAIN AN SAE TR UTIEUNATUVEY

[y

| A o | A a Y v | .:4' A
PIAFUFLAILALVIAAUDUNTIIAANUTOU N1TALNDU (Reflectance) VU1N9AAU LASATUNINT IO

NDVI 91ndutiumanuduiuslagasiaaunisonaesdaduiiieyinuiegunginuia Wensiu

Induvesianssununaguay fanm 2.2 (@) levinisneinsalgumgiiiuinedeveunauiauns
UATAITIA AN 2.2 (b) Tulasiunuin funAuIauAsuATadTIAlilnuiddeiunaguasiigumgl

¥ ] ' [ '
Y A aa A a a

fuAwede 30.21 esrwaldua widiiunadeninduwluiesay 60 vosliud wlgamaiinuiiiimeg

26.32 29ALALTUd

Legend Legend
AC Land Surface Temperature
s g g g
g | | S | . o2 £ |8 | desree Celsius, Level
= = | Eloz0s0 H = [ I < 2552, tow temperature
i 0.410.60 [ 2593 - 27.14,
[l os1-080 g g [ 27.15 - 28.21,
%- -% I >080 21 -3 | W >28.21, the hi
e = | 0 water Bodses i ” | 3 soundary

3 soundary of municipality area

T
1734000
z
’ @
1734000
L

+
in € Op‘ensueezuaa (and) nStréetMap (and)

o i w0 som b O%
contriButors, CC-BY-SA s.oha vete: contriButors, CC-BY-SA ool

T T T T T T 08 T
616000 618000 620000 622000 624000 618000 620000 622000 624000

@) (b)

Y

N 2. 2 HAENSYUNANUHIAY Uae dadrunanssununAguay

USuy) a19sned (2562) lavinnisasiaaaunansgnuainiiudlealuluaiiossanisan
gamaiiiaiiu Tuiuingunnamuas imsimvuaiufifnelagdonaniiuniaiuasisasruiadn

1

YUIANAINEY VUMY VUIRaTnTIfIeg1e wasiiuluiindeyagamgiiafiuuazAfidanig
piiansvesgansrainlaeiinisidurinduseall 3 Alawnsaingaaudnalsvesaiuaisnsnzuiay
WA u,azsl,ﬁiﬁﬂsLmﬁumsaumﬂmgﬁmamﬂumaa%mmuﬁqmmﬁ (Land Surface Temperature

Map ) 1B ATILVNTANRIVDIQUNNNHINUIINBVNTNAVRIEIUAITTOUY

aldv susaules (2562) lovinnsAinwusngnisalinizanuseuvedadtudmingedday
lngn1smanuduiusseninteiunyuvukardsugnasiaiugamainuiiauludmindednd Fon

1%
a 1 |

gauniNuURAUlRg AT IERMNANADIATIN kARAMIANATINTUUTIEINIA dIUUYULLD

Y

wagdslgnairvinsgilaglduwiAnnisiwunnisldusglosdniu anduidinanlanianudunus



serinaunguvwiotazdlgnaine uazaisaunmsdsduiimneianuduiusing lulaurdoya

Y

YD9IBNLNBLIBIUIANUIUAIY AININ 2.3 (3) FIUNTIATIEILASUID LN BLLDIUIANUIUSINAIEY AINTN

2.3 (b) WisUSeuLiguan dulsyansannay

: 30 y= 0.0325x + 27.609... o 30y = 0.0052x + 27.697...
dg @ ® < o®
33 28 .......... CYE D LCEERETRRRE » a: 28 % I SEYEETEED ©
= ® o = ag
2,26 'g, 26
g 0 5 0l & o 20 40
@ &
v & o \ v & o “
JouarvINUgITULaYdIUgn... JoUavYRINUNYITULAEENGN...

(a) (b)

o/ [ 1 &I i y o a &l a Aa
AN 2.3 NHUARIANNFNNUS TR LY NsuLasEsUgnassiug i uR Ay
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uni 3

AN HUUIY

n1s@nwiluasiiidunislddeyaninaiadiion LANDSAT-8 tilen1ad1uduiussening

gaungdifuiifuduiundides wieldldnanisfinurmluluniuinguszasd lnefmuaisnig

[y [

fdunside Tnofiswasdon wiadu 5 dused
3.1. 38N15An
3.2. Toyauazuvialaya
3.3, |3esilonazlusunsudld
3.4. MTBATIENveYa
3.5 NIATIAABUATTUYNABY

3.1. 35n15ANW

[
[

N19ATIERANNdUTUSsenitQun it uRuiununAlde g uneLllosfivalan N3
° U Y awv & ° = A a P A e aa Y a A P -
Aruaiideidy nuudsluvinsfnynssunssuiinetedefneisnisuasdoyaiingideaite
PNz AU luN15Y98 IR lARIINIISAITHAZLUAAS TANUAYDULIANUNNISTANE LaD

wNgnIzUINNITNSAUMYeYR N13TIUTINYaLaluN TANUENTUS S I1NAMINURAURY

1% 1%

& Ao a a ¢ Y caa [ i J a ¢ ad a a
Hunddes Inginseinislduselovinau walu 5 ngu ntuiinevigaumgInuiiGy 6 aunis
Taseilagldlusunsuarsaunagiamans lislanadnsinisasiuiiiensivaeuaugnuestoya

LATNARNS WoUlATITINNUIFLLAZUNAUBLATITINNIUATY UNAUDANUAUTTNNUITY USeulana

[ Ly

ayunuidonazedusienauasiiauanadnsuide Invinaning1dnus wasdeingrdnusadu

L3 = A a
AU TTYLIRIADUNE AINIYU W.A. 2564

3.2. Yoyauazunastoya

[
Y vVa

TuanAdeliideldinnisiiunusindeyaninaiiion LANDSATS §ideidonsiiumia Path

o A

130 wag Row 47 Tuduin 7 wwey w.e. 2558, ’3J‘Llﬁ 22 WUW8U W.A. 2560, LLaS’QJJu‘ﬁI 12 1 He8U W.A.

2562
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M1919 3.1 Yayanldlusuide

¥ a A
Uaya NU 29U W.A.

1.AMANIAYULANDSAT-8 https://earthexplorer.usgs.gov/ 2558-2562

2. Joyagaunniiennie annil
A Audaneninginiamie 2558-2562
fwadlan

M54 3.1 asedeyanldlunuide Inedeyaninaniieslilusenined w.e. 2558-2562

LLﬂ“%@ﬁJﬁ@ﬂJ‘Viﬂll@?ﬂ’]ﬂ mﬂamuwmﬂaﬂ Iﬂﬂ%@uﬁlﬂ%’]ﬂﬂu RN HJeuIngniawile

3.3 iAsasdanazlusunsun ity

3.3.1. in3asdiondauasliun

1L.ABUILADSAIUUARS

2. \w3pstvuasIuviisunlan GPS
3.3.2. \n3asiiogonsuas

1. Wsknsuansaumagiaans

2. Microsoft Excel

3. Microsoft word

4. Google Earth Pro

3.4 N159ATITRYNA

u
3.4.1 AATIANTIMUNNTT LU 8 vUNAY
nsdriunn1slduszlevdfiauldinatanisdiuundeyauuuaiuay (Supervised
Classification) 1ng35n1391uun wuuAa1uw19zidugagn (Maximum Likelihood Classification)
o LY 1 < 1 & A 2/ & A S & A
ivuadiegeandu 5 nau WunUIlel (Forest Land), Nuflunasin (Water Body), fiuiinumsnssy

(Agricultural Land), Nufigawuiazdslgnasne (Urban) uasiiuiidawén (Miscellaneous land)

1. Waldsunsuansaumegiianans innissauwuud 1 89 7 Tunisgdnauiadieldduun
nslgusylowinau saunvualaeldiaTosiie Image Analysis (A9n1W 3.1) 21AUULADAAINEY
A1LTIEs LANDSAT-8 Aausuun 1 89 7 Ingluiiiadesile Processing waztdon Composite Bands

WBYINANTIIULUUA



Add Data X
Lok in:  |(5LC08_LITP 130048 20170217 ~ | & B | E v B0 D
[ 1C08 _L1TP_130048_20170217_20170226.01_T1_ANG.ot
C08_L1TP_130048_20170217_20170228_01_T1_81.TIF e TR RALIRE N R
C08_L1TP_130048_20170217_20170228 01_T1_B10TIF &BLC08 L1TP_130048_20 '
08 _L1TP_130048_20170217_20170228 01_T1_B11.TIF  E#LC08 L1TP_130048_20 ? ' 3
L 1C08_L1TP_130048_20170217_20170228 I B2.TIF ﬂlCDSﬁUTPJSDMS}O el
'.l. _L1TP_130048_20170217_20170228 B3.TIF DLCUB_LTTP_BUMB_ZU ' ' [i»
:-LL087L1TP713004872017021772017021 ] £ :...m, oo
(e LCO8_L1TP_130048_20170217_20170: oyt O
= 1C08_L1TP_130048_20170217_20170: [Ty
< > =
foo e
Name: LCEIB_LITP_lS[I[I49_2[I17[I217_2017[I228_[I1_T1_E11.TIF;‘ | Add h
— |
Show of type:  pgtgsets, Layers and Results v Cancel e -
e *
P

2 3.1 A155ULUUALaglYATaYde Image Analysis

¥
=

2. favautuanundne tiaurtuldlunssuiunisnissnun nnstadse ey

v £

lUsunsusruvansaunaiiaans Inedvunaunil

o v & w & Ao ) ° ) & Ao [YARY)
LLag'lﬂLGU']ﬁUusUaﬁJuaGUEJULSUWWNV\ﬂﬂUW (PN 3.2) WqﬂqimﬂmﬂUL%mquﬂﬂﬁqiﬂ (MININ 3.3)

Cvevermis, | e e

Y

AN 3.3 N1SANVBULYANUNANE

saa

N

17

fg

PUTNWEY A1 ASUNLAVINITTIULUUAKED
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3. Fuunmsidusgloninaunuuiiugua (Supervised Classification) nlgLaTadile Image

Classification L&®n Training Sample Manager 31n1uLA®N Draw Polygon lun1sasnangudiagia

Taelunis@nenil

[

wuanguieg1nlu 5 nquiiegns (Fanm 3.4) vinisdwunnisldusslesingu

U7 classification > Maximum Likelihood > Input Raster Band ldn1wanisusvinnissn denin

3.3 > Input Signature file Rt Training Area 5 ﬂﬁjﬂﬂﬁ%ﬁmuﬂLLU‘IJmmﬁW%L‘fJuQNEjﬂ (Maximum

Likelihood Classification) (9019W3.5) 1i8¥1N1536kUNka2 b UasuEn IunSIgUsElovunmy tae

AANYI1 Properties... > Symbology > Unique Values vinnsilasudiaziuasudo@inin 3.6)

Interactive Supervised Classification

B

Likelihood Classification

J

“, Iso Cluster Unsupervised Classificatior——
\ Class Probability
\ Principal Components

“«

«

Maximum Likelihood
Classification

| Perform

likel
ani

signature file,

lihood classification on
nput image using a

[ Training Sample Manager
Ext I ULIEE N
o

X

*, Maximum Likelihood Classification - u]
It st bande A Input signature file
. The input signature file
& clip2010.F + whose class signatures
ara used by the
x maximum likelihood
classifier
L
A gsg extension is
4 required.
Ipus signature file
| ErresarehDatel201512018 fanduse tranag2019.00 | &
Ouput dassifed rester
‘r-'ummuwr\7nrnmnnt;u-rm:\nmum,muw\rm:_nm | =]
Reject fraction (aptianzl)
[o8 v
A prior probiabéty weightng (optional)
£ g
Input 2 priori probailty file (eptional) v
< >
o Concal || Emvironments... | << Hida Halp Tool Help.

AW 3.5 N153unNIsgUslevunnu Tneldnsasila Maximum

Likelihood Classification
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Layer Properties x

General Source KeyMetadata Extent Display Symbology Fields Joins & Relates
Draw raster assigning a color to each value =l

Value Feld Color Seheme

Stretched

:
Dot ot ot 18 il 1e

Sy <VALUE> Label count
I <t cther vabes> <ol cther values>

<Heading>

1 vhutin 250005
2 Ay 130328
3 Fiwdidos 310038
4 sudaunia 162565
s

dhwiinaanam 2299072
j Add All valyes Add yalues.. Remave
r- Default Cplors
About symbology Colormap N Display NoDota as | 14
o | [0

AW 3.6 N15AUNNISITUSElaYUNAY

3.4.2 NMINUNHANUHIAY

¥ 4
a

nyieseioaumganuaulul w.e. 2558-2562 lagn1satasgvigaungInuRIfuliaie 6

Y

a

GHOR msﬂszmmmqmugﬁﬁuﬂaﬁu 3 @un13 aunnIAIUdeIaI19 (Conversion to TOA
Radiance), 9aungiiussennaa (Brightness Temperature) uay Qmuqﬁﬁuﬁaﬁu AU AR YN Y
WIS 2 @UNIT A AvlANuLANAURINYNTSal (Normalized Difference Vegetation Index: NDVI),
dndauimssaiiunaguAu (Proportion of Vegetation Cover) Wagaunsiivn nsunsdvesinfu

(Land Surface Emissivity: LSE)

1. AMweamginudedadng tngldinsesile Raster Calculator MMnUUALUTING LGNS
Raster Calculator ¥uain (fann 3.7) MinsAruIumeamngiiaudesainenigauns 1 lngM, s
A1 Radiance Multi Band @flaiasyivndu 0.0003342 way A A9 A1 Radiance Add Band dA1A7

whiu 0.1 91ntuzldemgilniudetadn (Aaniw 3.8)

Ly=MiQcal + A, ()
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Catalog R #, Raster Calculator - = <
s v & A M @ v | i Y

Map Algebra expression

Layers and variables Conditional ~
> thermal_infrared _(tirs)_1.img con
7 8 1 I == 1= &
Pick
4 5 6 = > [>=|[ 1 Sethull
Math
1 2 3 < <= Abs
0 . + ||| ~|®® v
Cuman
0.0003342="thermal_infrared_(tirs)_1.img"+0.1
Output raster
E:\research\Data\2019\2019\arcgis 1rad 10 =]

gebra
Raster Calculator]
h

oK Cancel Environments. .. Show Help >>

A 3.7 MIAUIMTIaNBTANdesEdRgTUSINSUSEUUASAUMADNANER S

AN 3.8 gaungiiAnudeeddng

2. AMuIngiiussena lagldiaIesila Raster Calculator 31nUUITUTINGNLIHN4
Raster Calculator Tusn (fanw 3.9) MNTUAILINMNRUUYTANUNdDIEINMEaNNTT 2 LagkK, Ap
ANAITINAY 774.89 Tunuud 10 uaz K, Ao Arasivindy 1,321.08 luuuun 10 aglagumgl

USI8INIA (9NN 3.10)

K2
— 0 —273.15 @

TB=
In(75 +1)
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Catalog
o v #, Raster Calculator - [m] X

Map Algebra expression

Layers and variables Exp2 "
&> near_infrared.img Float
Oradio 78 LN | i 5 | |
> thermal_infrared_(trs)_1img Ln
Log10
1 2 3 - < <= -~ Log2
Mod
0 - + [ Cl}) || ~ || Power v

(1321.08/Ln(774.89 / rad10"+1))-273.15]

Output raster
c:users\user \documents \arcgis\default 1.odb\c 1321 _raster ]

 Algebra

L
(Y
“
1% Math
e .

n and Classifi

Cancel | |Environments... | | Show Help >>

N 3. 9 MIAUINMIINNgiiANaINTRLTTIINARIlUIURSISTUUEN SEUMAHiFNERS

A 3. 10 gaumniiauEdsduUTIEINTA

3. grunasudfianssa NOVI Tnsdigiandudunsisalng waz enduniuediuiung
dalunisdiuanilasld Raster Calculator a1ntuazUsinguiinang Raster Calculator Juun (¥
AT 3.11) TnseuIamal NDVI fsauns 3 Tnegnsnaudunsusealng NIR Ao wuus 5 Tuarifien
LANDSAT-8 uaz 913nauniuaadiuduns fe wuus 4 Tuaimaiifiey LANDSAT-8 wioléan NDVI 4
Uaﬂﬁaﬁﬁumimﬁﬂﬂﬂqmﬁuué’a Wmstmunend Tufiednaan Propertise...>Symbology >Stretched

(9NN 3.12)

NDVI = (NIR-RED)/(NIR+RED) (3)
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y e ., Raster Calculator - O X
vty @Mt
Locations [, Raster Calculator v Map Algebra expression
14 @ Conversion Tools.tbx "
() @ Data Interoperability Toolstt Layers and variables

1) @ Data Management Tools.tbx $redimg E
) @ Editing Tools.tbx S 7 EE’ / IE‘ = E

(11 @ Geocoding Tools.tbx <>TE 10

(11 @ Geostatistical Analyst Tools.t! near_infrared.img -

1] @ Linear Referencing Tools.tbx LS | Gl |

@ Multidimension Tools tbx Oradio

14 @ Network Analyst Tools 1bx < thermal_infrared_(trs)_Limg 1 El : <= E
(4 @ Parcel Fabric Tools.tbx

(4 @ Schematics Tools.tbx

el o LRI

(1) G Space Time Pattern Mining T
(-1 @ Spatial Analyst Tools.tbx

| 11 & Conditional

| (1 & Density

() & Distance

() & Extraction

& Generalization ELiiies

11 & Groundwater | E:VvesearchiData\20 19120 19\arcgis 1 WDVT | E
) & Hydrology

() & Interpolation
[ & Local

(=1 & Map Algebra
B Colcuaio]

(1) & Math

() & Multivariate

# & Neighborhood

[ & Overlay

() & Raster Creation

(1 & Reclass

[ & Segmentation and Classifi
(4 & Solar Radiation i Show

B Sutace oc || concat || | stowrep>>

(1) & Zonal p

=

Float("near_infrared.img™-red.img")/Float("near_infrared.img"+red.img"”) ‘

AN 3,11 NSAUINABTNIWTSE NDVI

AN 3.12 NIAUIUATLNYNTS NDVI felUsunsussuuasaumagiaans

4. Andndiuianssanunagusu lagld Raster Calculator anntuagUsNgnTeig

Raster Calculator ¥usn (fan1w 3.13) lngAuiumidadiuianssaununaquanaindudisnssu

= I v o adA = U

NDVI A%a1n15 4 1neNDVl,,,,, fin A1daiienssasngn mlaainkaansaunisn 3 wae NDVi,, Ao A

Aydfignssugean vilaanuadnsaunisi 3 andusglarmdndiuianssununaguau vinns

fmuned lUidnan Propertise...>Symbology >Stretched (fan1w 3.14)

PV= ((NDVI-NDVIpin)/(NDVI;-NDVI 1)) (@)
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':
@ vl @M v e el R

Location: [, Raster Calculator v

‘\ Raster Calculator - [m] X

Map Algebra expression

141 @ Conversion Tools.tbx ~ —
(1) @ Data Interoperability Tools.tt Layers and variables ~ M:d =
(4 @ Data Management Tools.tbx
m: Editing Tools.tbx <>Novi = i W e e e |
1) @ Geocoding Tools.tbx i =||[&=
) @ Geostatistical Analyst Tools.t! Oredimg — — — RoundDown
(+) @ Linear Referencing Tools.tbx om0 4 ‘ 5 | 6 = || ‘ >=1| 1 | RoundUp
(+) @ Multidimension Toolstbx < near_infrared.img = Square
(#) @ Network Analyst Tools.tbx Oradio 1 3 ~ E| =
(4 @ Parcel Fabric Tools.tbx ():he o nfared_(irs) [l SquareRoot
(4 @ Schematics Tools.tbx rmal_infrared_(tirs)_1.img
(i1 @ Server Tools.tbx v 0 | I+l T ]| Tgonometric
(4 € Space Time Pattern Mining T e — ==
(-1 @ Spatial Analyst Tools.tbx
| 111 & Conditional Square(("™NDVI"+1)/(1+1))
| () & Density
| [+ & Distance
1+ & Extraction
(1) & Generalization Output raster
@ & Groundwater [E:esearch\Data\2019\20 19\arcgis 1PV | El
(4 & Hydrology
# & Interpolation
1) & Local
5 & Map Algebra
N\
(4 & Math

(1) & Multivariate

# & Neighborhood

(# & Overlay

1+ & Raster Creation

[+ & Reclass

(41 & Segmentation and Classifi
(4] & Solar Radiation ‘
(4 & Surface

(1) & Zonal i

A 3.13 MsAuIudaduNsnssununAguRu

ok || cancal | [Enwi Show Help >>

AW 3.14 mMsAudadiuivwssafiunaauudislusunsussuuasaunaglianans

5. ATUIMUIATLNSIAVDINIAUAILLATDILD Raster Calculator (#4019 3.15) 31T U
o U v a a L2 =l 1 1 dl T a
AMUIUNIATLNSIEVDIHIAY AaUNI1s 5 1ne0.04 Ap AdIULTERULLINTFIUVOINITWNTIE Lay

0.986 A AINITHHTIENMSTINAMTUNINTIN 8 LARIUHTIAVRIEIFY (19 3.16)

e = 0.004*PV + 0.986 (5)



) ol #., Raster Calculator
Gvp b @M e Y|

Locations |, Raster Calculator - Map Algebra expression

4] @ Conversion Tools.tbx ~
(1) @ Data Interoperability Tools.tt
(1] @ Data Management Tools.tbx

i1 @ Editing Tools.tbx

(11 @ Geocoding Tools tbx

[+ @ Geostatistical Analyst Toolstl
(11 @ Linear Referencing Tools.tbx

1+ @ Multidimension Tools.tbx

Layers and variables

(41 @ Netwark Analyst Tools.tbx near_infrared.img
(4 @ Parcel Fabric Tools.tbx <>rad 10
B @ SarerTooltn O themalinfared_(irs)_timg_
(11 €W Space Time Pattern Mining T
| -1 @ Spatial Analyst Tools.tbx 0.004*PV"40,98
| (1) & Conditional
| 1+ & Density
| (] & Distance
1+ & Extraction Output raster
[+ & Generalization ‘ E:Vesearch'\Data\2019\20 19\arcgis1\e | E
(4 & Groundwater
(4 & Hydrology

(4 & Interpolation

() & Local

1= & Map Algebra
“

(1] & Math

[+ & Multivariate

(1 & Neighborhood

11 & Overlay

(41 & Raster Creation

(+ & Reclass

& Segmentation and Classifi o || conced | [Envronments... | | showtep >>
(1) & Solar Radiation

(1) & Surface

i) & Zonal g

A 3. 15 M3AUINNTTUETIEvaRIAUNIN daglusunsusTuuaSaUmAliFnans

AN 3.16 NSLESIEVDIRIAY

o

6. AuIumgungiinuiafAu IagldiaTeslle Raster Calculator (901w 3.17) 310t
Awinmgnninuiafu dsauns 6 lag T8 Ao aamgiiussennia A Ao Anueninduveny

dosainsves LANDSAT-8 TIRS Band11 Wiy 10.8 ,C, Ao mAsiiviniu 1,4338 pm k was e fa n1s

(K

wiSedRAN Antuarligmad

¥

fiuinfu vnistivuednd lufiadnen Propertise...>Symbology
>Stretched (A9 3.18)

T=TB/ [1 + (A * TB/C,) * L n(e)] (6)
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«RasterCalculalor - O X
@ vt @M En Y|l

Location: |“ Raster Calculator v Map Alget N A
& .‘ Conversion Tools.tbx "~
(4 @ Data Interoperability Tools.tt -
() @ Data Management Tools.tbx Layers and variables ~
1] = Editing Tools.tbx e IZ‘ El E lII El EE Log10
1 @ Geocoding Tools.tbx
() @ Geostatistical Analyst Toolst! O Log2 .
#1 @ Linear Referencing Tools.tbx <>hov Izl EI Izl EI EI EI Mod
(# @ Multidimension Tools,tbx Cred.img Power
(# @ Network Analyst Tools.tbx
(4 @ Parcel Fabric Tools.tbx O |I| E‘ |E| I:‘ E‘ |E|IZ| RoundDown
14 @ Schematics Tools.tbx < near_infrared.img RoundUp
(1) @ Server Tools.tbx Orad - v 0 I:I E\ E‘ ) |~ >
(1) G Space Time Pattern Mining T rad10 Square
(] @ Spatial Analyst Tools.tbx
1) & Conditional "TB10%/(1+(11.5*"TB10%/14388) "Ln("e") |
(i & Density
(# & Distance
1+ & Extraction
) : Generalization Output raster
1+ & Groundwater .y o
1) & Hydrology | 2019\2018 \arcgis 1LST2019 |
(4 & Interpolation
i) & Local

(-1 & Map Algebra
- e
(i & Math
(1 & Multivariate
(4] & Neighborhood
() & Overlay
[+ & Raster Creation
[ & Reclass
(4 & Segmentation and Classifi
[+ & Solar Radiation
(1 & Surface
(i) & Zonal

17 NSAUIGUN

| T =

2w 3.8 quugRiiuiatu

7. fanmaieandiigilinnsAwlnguu)iuiAuLsaInveuaitunAnw lagld Clip

¥ ¥ '
=~ =

wligaumiinuriAunasounauiuNAn® (A3 3.19) IntuimuaYIeumgil laeaanuuas

\&9n Properties... 9MNUUAUIINYUUNANS Layer Properties Waatden Classified Lieyinn1sfiinunen

Y1990 il AelPgaUnINURIAUNIUAYIQUNNIUAT (Fenn 3.20)

9 U
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AN 3.19 QU

SRl HE]
W 00.0-250
M 251 - 281
1282-31.2
=31.3-343
M >35.0

v

A 3.20 gaumgiinuRRudildnvunYgamgl

v Y

3.4.3 JpTzvnnfguugiNuRIRuNUSaEazva LA TedUa

1 '

aa a o

& Ay & ° Y] saa I3
NUNTIDYALVBDINUNVYITEHNIUA I@ﬂquaﬂqﬁisﬁﬂigiﬂsﬁUW@uuqLL‘UaQL‘Uu

3

1. IATIER

Shape file Tngldia3asila Raster to polygon (Fan1w 3.21) antiuarldnadng (Fanw 3.22) 3

= o

dunalainm1s1e attribute table fdayadnuiuunn 3avin1sDissolve Livesaudayaiivilouiu (da

' ' ' 1
Ao a Ao A I

AN 3.23) 9NUU export NuNFEYI9nNN IneNundle) a 911 Ao NNt waziununsnssy

Aanm 3.24 wagldia3esile Union iemiuvisasadudoya (Ran1w 3.25) vilvilaiundides (fanm

3.26)



& Excel
# @ From GPS.
# @ From ML
# @ From POF
@ From Raster
“ Raster 10 ASCH

“\ Raster to Polyline
“, Raster To Video
# & From WFS

& & To Collada
# & To Coverage
# & To 0BASE
# & To Geodatabase
4 & To KML
& & To Raster
& @ To Shapefile
# @ Data Interoperability Tools 1t

Geostatistical Analyst Tools.t
near Reterencing Toolsto
ticimenson Tooks tox
twork Analyst Toots e

% @ Parcel Fabric Toolksthx

& @ Schematics Tools.tbx

& @ Server Toolsthx

% 0 Snace Time Patteen Minina T ¥

‘\ Raster to Polygon

- a

Input raster Field (optional)

|E‘\reseal:h\Data\ZDlE\ZD19\Ianduse\|andusezn19tlf > @

Field (optional) The field used to assign

‘ Value o ‘ values from the cells in
the input raster to the

Qutput palygon features polygons in the output

\ Ci\Users\User\Documents\ArcGIS\Default1. gdb\Raster T_tify \ @ dataset.

[simpiy polygons (optional) It can be an integer or a
string field.

< >

| ok || Concel || Envronments..  <<HdeHelp | Tool Help

7w 3.21 nsudasdudioya raster Wu polygon faalusunsussuuasaumagiiaans

ax
rastert_tif2 x
FID | Shape " D | GribcopE |
3 JPUNQUU 1 96
1|Polygon 2 96
2|Polygon 3 96
3|Polygon 4 96 -
o 1 » n [E]S] ©outof 70182 Selected)
rastert tif2 |

A0 3.22 uaansiildainnisudasdudoya raster Wu polygon

¢vabaW-awa
Location: | “\, Dissolve
& & To Raster ~
& & To Shapefile

<

# @ Data Interoperability Tools.tt
@ Data Management Tools.tbx
+ @ Archiving
& @ Attachments
& @ Data Comparison
# @ Distributed Geodatabase
# & Domains
& & Feature Class
& @ Features
& & Fields
# @ File Geodatabase
¥ & General
@ Generalization

“\ Eliminate
“, Eliminate Polygon Part
# & Geodatabase Adminisrati

# ® LAS Dataset
& @ Layers and Table Views

# & Projections and Transform
# & Raster

+ @ Relationship Classes

5 & Sampling

@ Subtypes

# & Table

# & Tile Cache

# & Tooolooy

1243654 1870341624 Meters

@

8o

27

‘;D\ssolue ‘
e T LT
[alland - l’d
Qutput Feature Cizss o
[ s e ocames s Defut. g alland Dise |§ FID | Shape | grceode k2 RAI
Disobe |
e | 0Polygon 1) 95373933 34608.708188
]gndmde g - -
m
[ra 1|Polygon 2| 417319%7) 26082479395
2|Polygon 3| 70853173 44283233212
3|Polygon 4| 32387293 20242058108
4{Polygon 5 909.211182| 318256.988811
sdethl | Unscktl b Fld
nal]
]
v
Fielel Statictir Tune. £
< ) W 10 [EE Qoutofs Selectd)

Cood | Enironments.. << Hide e

2N 3.23 115594 polygon LU1R18NURI8N15A28 Dissolve



Table.
ERE LR
allLang

[e— x
manas” | Caaia i auston -
=
o
-
o
<o [ue] [
. 2
= =1 [&a] |}
< =] [&] |f

o | [

W w | [ |G sere [

SELECT * FROM siL snd WHERE.

B ey X R
S0t @ Open anbue Toie

T

e

)3 smscater

[ —

br

savo s ioers a3 2 2
shapehic o asodaiabase

1 viwnem

Can v fren Loag. | | sa
w1 oers s =i
[antan =
Export Data x
Export; [ Salectad features 5

Use the same coordinats System as:
@ this loyer's source dats
O the data frame

the faature dotaset you expart the data Into
(anly applies f you export tn a feature dataset in & geodatabase)

Output feature class:

E researchiforeht \ =}

AN 3.24 N3 export Yudayanundilen

#, Union O X
Tnput Features Output Feature
[ > Class
Features Ranks The feature class that will
< forest contain the results
Soggle
< >
Output Feature Class
| E:\research\green.shp ‘ @
(optional)
[auc <]
XY Tolerance (optional)
| [meters ~|
Gaps Allowed (optional)
< >
m | o oo s [l e

AW 3.25 MsTantudayaiuiiaides Tagldinsasiio Union

o=
SR Tk 1a ] x
green x
FID | Shape * gridcade km2 RAl
. 0|Polygon 1 55.373033 34608.708188
1|Polygon 5 509.211182| 318256.088811

"o 1+ » [[W]™ (0 out of 2 Selected)
green

AN 3.26 WuUNFWe9

28
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Ao °

2. ApTensevazNuNAlWeI1esiiva laeddn Shape file WUNAUYY wazyauUIIRAIUA

NUUYIINIT clip Yieeua (Ranw 3.27) vililanunddensiesiva (Fanm 3.28)

Input Features

The enhrnco
coped.

o X 4 ° a
MU 3.27 MsdanuifilgamurauaiivadlelusunsussuuasaumaAiians

Tasie
G- B- W8

Tt T

S

e

NN 3.28 A1519NUNFVYITIeNIVA

1% [
a a

3. s gviadifgauminuiiius e uavesiundiles lneiid Shape file #undde)

[
a a

FIUAIUA hay UQINURLAY (Hanm 3.29) nuuliiasesiie zonal statistics as table agUs1ny)

W1919 zonal statistics as table AU (HIN1W 3.30) uazilaAmImazlinsUMINURIRUI 1Y

ANUA AN 3.31

Y

AN 3.29 gUNHRNUHIAY wazNundllelsedua

Ao o o
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Catalog. Lo P
v oB@ @ % D § +, Zonal Statistics as Table - [} be

Location: [\, Zonsl Statistics a5 Table

Input raster or feature zone data Input value raster
[ greena0 &
& Conditional

4% Densty Zone field
5% Distance [T nawe_T -]
& Extraction
11 & Generaiization
& Groundwater =
# & Hydrology I 2019 6
4/ Interpolaton Output table
+ & Local
® Map Aigetes [ Ca\Users\User\Documents\ArcGIS \Default1.gdb\Zanalst_shps | &5
“ Raster Calculator
5% Matn
o M atans Ignore NoData in calculations (optional)
# & Neightorhood
5 Ovarer Statistics type (optional)
# & Raster Creation [a ~]
#/® Reclass
& Segmentation and Clasifcat
1% Sola Radiation

+ @ Server Tools.tbx
# G Space Time Pattem Mining Tools
® Spatal Anayst Toolsite

eos@l

Raster that contains the
values on which to
lculate a statistic.

Tnput value raster

“, Tabulate Area
“, Zona Fit
“, Zons!

“, Zonal Geometry as Table

< >

v oK Cancel | Environments... | << Hide Help Tool Help

{3 Database Servers
|5 Database Connections
< >

1197.018 1878215639 Meters

a aa ad a a o § 4.
7MW 3.30 AAsratngamalnuRlaued1uas Ineldin3aslie zonal statistics as table

Table ox
H-8- %S
Zanalst shpé X
OBJECTID " | T_NAME T | ZONE_CODE | COUNT | AREA MIN MAX RANGE MEAN sTD SuM
1(leizpru 1| 18246 16421400 20691456 36963219 B271763| 31874915 1473609 581580700462
2|amumas 2| 15989 14390100| 27.449024| 35.168007( 7.718983| 30.775485| 1382859 492069226858
3[manuama 3| @204 7383600 27435015 33376236 594121 20087678| 1121451 246018911276
B alFadunf 4 4544‘ 4089600 27 5554657 32505565 50471 19‘ 29827496( 0935852 135536 14344,
5|mounes 5| 138019 124217100| 25.246845| 38571411 13.324566) 31.696136 2266134  4374668.939562
I 6[dmaly 6| 6703 s1032700| 24481304) 3869s608| 14214302 30767Z| zaserz|  174a7s mEO0EZ
7|damaz 7| 37417| 33675300 27.259838| 36.067747( 8797909 31.376546| 1364487 1174016236643
8[vimaa 8| 27610) 24840000 27547272 3532793 7780650 30372674| 1260604  B3BGE6 767992
B afuaninn El 18152‘ 16336800 26 SONGEV 34 459656 7 95969‘ 29654445 1738439 538287 494007
10/aftyqn 10| 26812| 24130800 25496258) 35667015 10.170757| 30.658984| 1512301 822026 686838
i 11 [ausuy 11| 73| 01500 26108%4| 36903011 o7ador1| 07zsass| 1s7ess  11ar2azavsont
12[viring 12| 33077 29769300 28003227 37045341 9042114 30988399 1030883 1025003 27943
13[huanes 13| 8435  7501500| 27546059 33300751( 5753792| 30.120088| 0831014 254082944181
i 14 [l 14 53‘33‘ 5308200 27 595355- 33227108 563!252‘ 30599076 098131 180473.34733,
15 [usrwg 15| 26219 22607100| 26483576 34607262| 8123686 29460377| 1502357 742709 045004
i 151&_’ 16) 26667 24000300 27.248068| 36501518| 925345 31363025 2006119 636367 766451
17 i 17| 15687| 14127300 28501726| 34770348 6268621 3108134 1111552| 487883 797432
18 18| 22093 20603700| 25666876 33454178 7.787302| 20.510389| 1204536 678532374075
B 19 [thunin 19 .1\.:53‘ 37339200 28 01%3- 36553478 3533?)3‘ 31.095718| 1341 1290099.161327
20 |imwiin 20| 49517 44565300| 27250538 35400337| 2148799, 30313538( 1199945 1601035 5622316
"o 0 » v [H]= | (©outof 20 Selected)
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Study and Analysis of The Relationship Between Surface Temperature and Green Areas
Using Remote Sensing Techniques : A Case Study of Mueang Phitsanulok District,
Phitsanulok Province
galaie wAmas’, &, tgwa un3a
Yanothai Kaewthong*, & , Nattapon Mahavik
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Abstract

Urban heat island conditions are urban expansion compared to neighbouring rural areas. It was found
that human activity in urban areas played a significant role in causing the phenomenon. The satellite data
could be used to analyze the relationship between surface temperature and urban expansion. The urban
surface cover is a de-heating factor, i.e. urban green space is a key factor for reducing the effect of such
urban heat island phenomenon. Phitsanulok's urban area is also classified as a rapidly developing urban
area in Thailand. Therefore, this research aims to study and analyze the relationship of surface temperature
to green areas by remote sensing in Mueang Phitsanulok District. Based on land use and land cover, the
researchers took data from satellites LANDSAT-8 during 2015-2019. An analysis was performed to determine
the relationship of surface temperature to green areas. The results showed that there was a correlation
between surface temperature and green area in an inverse linear correlation. Furthermore, it was found
that sub-districts with less green area size tended to have a high surface temperature during that period.
The results of this research can help in the preliminary management of urban areas by considering planning

and designing the increase of green areas in the urban area to help reduce the city's heat.

Keywords Land Use, Land Surface Temperature, Green Area, Landsat Satellite
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funflensivasurugnuasieyatasadng
n1531uNN1s IgUsEleviNay

dAnuladnngututeyalasldmaiianisduwundayaivuiiugua (Supervised Classification) Tagduun
wuupuvzdugsgn (Maximum Likelihood Classification) fsuadaegnalu 5 nqu laun fiufiunas (Water
body), NUANEATNTTU (Agriculture land),iiuilel (Forest land), Wuilitawman (Miscellaneous land) wag WU

YuyukardUgnasne (Urban) @inauiamnmeluladeiniawas)lan saune(@nnisumiv), 2556)

¥
a a a

n1sUszUnAR MU TINURAY

g iAUFasEdNe (Conversion to TOA Radiance) AugMARY Ladadiuseninansganiunis

] v

o [

avviou warnsUdesru Inedngiinisganauldfaziinisun S9dNae wanslafdaunisi 1 (USGS, 2556)

Lj- MLQcal 2 AL (1)
L A9 AINSHESIE (Radiance) Bsatunmsy
M, ¢ Radiance Multi Band ffnadii 0.0003342
Ao A1 Radiance Add Band fifnsii 0.1
Q. #8 Digital Number (DN) ATia83839AALTI10

a i, & A | A a 1% = v a
9auungiiussenIa (Brightness Temperature) Wugaungilugisndudunsnsnauiou Jedayadn

Kl Y

A3293n9naTien Landsats idaivluguveshiaay (digital number, DN) Fsdosudasarnandaauduninis

v a

W43 (radiance) WaaUna$iesing aun1si 2 (USGS, 2556)

K2

TB = —273.15 ©)

=
In(35 +1)

Lr Ao AIN1SUNSIE(Radiance) Weatunasy

K, o feafl 774.89 Tunuud 10 wae 480.89 Tuwuus 11 vos LANDSAT-8

K, o fmafi 1321.08 Tuwuud 10 waz 1201.14 Tuwuud 11 ves LANDSAT-8
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¥

gaunNuURAYU (Conversion from At-Satellite Temperature to Land Surface Temperature) l1agn1s

AN UNANAINATNTUUTIEINA kandlaRsEunIsn 3

T=TB/ [1 + (A * TB/C,) *  n(e)] (3)

B doyngumaiiusseiniea
A ﬁammm’mgwmmmdmadw Ua39LANDSAT-8 TIRS Band11 ﬁEJlOB
C, oAl h*c/s 1.4388 * 1072 = 14338 pm k
h fAsfi Planck = 6.626 * 107 J s
c fB ANANUSIVRNLES 2.998 * 10% m/s

Ao Amd Boltzmann = 1.38 * 1072 J/K

(%]

[

e  ABMINSIERIAY
ArUIMAIA YN YNTS Normalized Difference Vegetation Index (NDVDA @il dun1sdruunadsun
PauRAnvlianiiseanunaenIINdIUnAquduy Inee1dunisaevieuvesiidvesdenaauiu nsldautinuunnedis

vosfignssas (NDVI) lususinddgyveinisfneanimgiionnieluiies dsaunisi 3 (Srivanit, 2012)

NDVI = (NIR-RED)/(NIR+RED) (4)
NDVI = pastiianssed
NIR = Y29maudunsusalng

RED = 99AAUALaiUELA4

dadruvasivwssaununaguau (Proportion of Vegetation Cover) dndiuvasiunssununaguiu

anunsadunlsnentEsysalvesiy wesaluldazinga uanslsiisaunisil 5
PV= ((NDVI-NDVI,,;,)/(NDVI,,,,-NDVI, ;.))* (5)
NDVI  fo ﬁ‘ﬁﬁmmamyjiaﬁmﬁﬂmiim (Normalize Difference Vegetation)
NDVI,. 18 NDVI Y0405 504n38AEdAYR NDVI
NDVI, ., @D m(ﬁﬂqmaa NDV/

ASUHSIFVRIRIAY Land Surface Emissivity (LSE)

e = 0.004*PV + 0.986
(6)

" =i v A A
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