SWUNSs
,2\(\’5- \4) SSU(’I)(?
AL

URcgs aND ©

= v ' v v A a ¢ A A Y v
NISANYIAYUNAN19AIULLIAILAI(NDDI) WA ISHRINUNUTSEUNBLAY

Tugnaunansziju Jwmdanulan

Study of the Normal Differential Drought Index (NDDI) to analyze drought -

affected areas. In Bang Krathum District Phitsanulok Province

LIRRYT LY

WNYINUSIZAVTUANUIYYING LEUDNIANTNYINITITUYIALAZEILINA DY

v

AEINYATANEN TNTNEINTSTTUTALALAIINADN WM INBRBULIADS
LﬁaLflufi'swfiwaanﬁﬁnwmé’ngmﬂ%cgzyﬁwmmam‘ﬁ’mﬁm
d13vnaAIEnS
AAAN 2566

<

A2aN5 U UVDIURIINYIAYULSAS



211367 Useswuimswingasinemanstain auingiimans uasimnmain
VFNEINTOTTUTIALAYAIWINABY ALANUASFNARTIWENNTET T RLAYAInaeaY TaRe1san Imendinus
sy RggeTiaes “msinndviinaniaruumauas (NODI) Wadssmniuivsyauiowas Tusine
U'nnss‘/ju Jafafweylan” (Study of the Normal Differential Drought Index (NDDI) to Analyze Drought
Affected Areas in Bang Krathum District, Phitsanulok Province) w29 wig wuun wivaumsiuidy

2 J « - - - - - b -~ -~
AUMYDIN SANN MUVBNFATINUIATIATUUNN AUNVIPUAIEFAT UNTINUTRBULIATT

¢ £
(2191589Us5EaVE o)

‘d
219158MUSNW

'U o L4 o ol A
(21915858 18AY JUNTAUTR)

- o - “ - - #
Ussmuusmwanqmmmmamumm AVNUAEARAST

.......................... Sl

v a8, o) o P3 -
(vwmEnsITe N 1.0.05. 393550 INADN)

MIVMUINIAITININEINSEITUYIRALAL AN



AnNANssuUsZNIA

(% '
a A ~ ]

W INUSTEAUUIPYINT 1399 “NITANYIAYTINAAI9AINULAILAS (NDDI) LeALATIZ RN NUT

o

o & 1

Uszaudouas luduneuienseiu Smdnfivalan” aduildisaaalamenilioninyananaleyinu

[%
[

lonsaunuaglianueuasient glunisaiuanudavininerinusluasail

YOUDUNTEAN D19158UTHANT e 919158NUTNwnInenfinug NlaaazaduiiAl Ul

[%
Y o

ANUSNHILAZLUL TN DUAUTLUINIINISAMTUINURARAS oA lUN1SY NI Nednusatull et

ADYNTIIARULALITBUNNTRY WasfinnunanIsAneIage sl aue nasnaudlswilutymising 9

fdadusznInansandunududulsslovdodgneda auvliingrdnusatuiiasoqansldogis

auysal LagYoUBUNIEAMANIATEAVITMmEnsNnviTunlaagnennInsf1e o AudIde 1

Y

o va o Y a L3 v o o a a o va a s LY Q’lj

mmmmmmgmLiaumiﬁi’ﬂmﬂmﬂiﬂ%uqaqm LLagsL‘Viﬂ']LL‘L!%‘L!’]L‘W&ILm@J‘\]UV]”IIVi’JVIEﬂu‘WUﬁQUUU
ca X
amgimawu

=

aavnedvensivveunszau In1 wnsm Treelumadlatasregrismvioulaenaonieiv

[ Y

Mawsndnasnauduion1sfine saudaiiou 9 4 9 uazies 9 naviudidudadvayulirsnw

Y 9

sgvaavsiauetazaeglimadlanaenIumideatiuiasaqandluines

WIARYT UV



Y1599 ANSANEIAVUHNARIIANUWIAILAS (NDDI) bDILATIZAMNUNU T AUN LA
Tugnnauiensyyu Jwiaiivaglan

K9 WARYY WUUIN
SN 919156UsE AV Lmogn
Usziananstinus  Inendinug .y, awigimans
UININY1aULIAIT, 2566
ARy STauds, Sudiivnssa, Suiuameenty, Sinadiannuuiugs,

MNABA1ANYY Landsat-8

fowaadudeftiniesssuvanylrmnadyuilunisaovaussrnudssnsitluaiiSeu A
NYATNTTU HAZAAAINNTIY AULILauinAnduluniniasae 9 veusuinelny vilalulufe
gLNaUNNIEu dminfivalan Alsvavdymdowdwruifediudanindug n1sdnuiluasaid
TagUszasrliiomNuNUsEauAgua uatu N Ie NN uNTeRUANLITULSY YaI81kNUNNTEYY
IngazAnwrAmnvinenssaiuuuUn® (The Normalized Difference Vegetation Index: NDVI) A¢ail
NAR9AINNTUVBIUN (Normalized Difference Water Index; NDWI) wiia11u13tA518im1 A6 vl
NAMIIAINULAILAS (NDDI)

lunsAnwagldteyanimaigaiiioy Landsat-8 113As1eilul w.A.2556 way Un.A.2565

4{‘ U %3 Y v % | 1 v adA v a 1 d’lj
DM TEAUANNTULIIVRANERAITDUNEY 10 T 9nnsmAsviliivnssas wazaviinanisnudy Ty
uwiazgana Judunnuduiusiusyningiusargg neildluwsiazggezdamnuuandneiuniuning
Wuase anms@nenluasatinuinarsail NDDI fanusaulnisaniuniiinad Astiladl NDDI 89iian
2 a 1 a U -y 6 a ’o’ Ql::l' =
FaAINULAILIITUAINAUFULIINN AN NDWI mmmamwuﬁﬂuﬂimmumqum Tngn1sAN®IINAS

Tasgideyanmatearifisntuduniadenyianiddunsihulissdussauanusuesweadie

[ '
A =

LALTINUN



Title Study of the Normal Differential Drought Index (NDDI) to analyze

Drought - affected areas. In Bang Krathum District Phitsanulok Province

Province
Authors Meysiya Baebwa
Advisors Prasit Mekarun

Academic Paper B.S. Thesis in Geography,
Naresuan University, 2023

Keywords Drought , NDVI, NDWI, NDDI , Photo Landsat-8

ABSTRACT

Drought is a natural disaster that causes problems in meeting household water needs.
Agriculture and industry Droughts often occur in different regions of Thailand, one of which is
Bang Krathum District. Phitsanulok Province which is experiencing the same drought problems
as other provinces The objective of this study is to find areas affected by drought. Then it
was analyzed to map the level of violence. of Bang Krathum District It will study the normal
vegetation index values. ,The Normalized Difference Water Index (NDWI) was used to analyze

the Drought Difference Index (NDDI).

In the study, Landsat-8 satellite image data will be used to analyze the years 2013 and
2022 to find the severity of drought over the past 10 years by finding the vegetation index.
and humidity difference index in each season. which is the relationship between each season
The results in each season will be different according to reality. From this study, it was found
that the NDDI index value is sensitive to drought. The higher the NDDI value, the more severe
the dryness. The NDWI value has the best relationship with rainfall. Studying from the

analysis of satellite image data is one option for evaluating the severity of drought spatially.
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vulandsat 9 ludnunilasunisusulsliavuainiasesilouy Landsat 8

Bands Wavelength Resolution
(micrometers) (meters)

Landsat 8 Band 1 - Coastal aerosol 0.43-0.45 30

Operational Band 2 - Blue 0.45- 0.51 30

Land Imager Band 3 - Green 0.53 - 0.59 30

(OLlI) Band 4 - Red 0.64 - 0.67 30

Thz':r‘:]al Band 5 - Near Infrared (NIR) 0.85 - 0.88 30

Infrared Band 6 - SWIR 1 1.57 - 1.65 30

Sensor Band 7 - SWIR 2 2.11-2.29 30

(TIRS) Band 8 - Panchromatic 0.50 - 0.68 15

. s Band 9 - Cirrus 1.36- 1.38 30

aunche

February 11, 2013 ?ﬁgcé;? - Thermal Infrared 10.60 - 11.19 100
Band 11 - Thermal Infrared

(TIRS) 2 11.50 - 12.51 100

A15199 2.1 SEUUTNAAUAISENEAINANITBY Landsat-8

i - https://d9-wret.s3.us-west-2.amazonaws.com/assets/palladium/production/s3fs-

public/thumbnails/image/Landsat%208%20band%20designations.jpg

3. AYUNYWIIAU NDVI
@ o aAda 13 &’ [~ o w 1 1 1 A
NDVI {WusiinAnduulnegauazany (Jensen, 2000: 361) Junsvidndiusenineieniu
2 dpdunusulnidnwuzidunisnszanednd Asur9ed udunssalnduiaunley19Aa uan
UDUTNUALAT BAINMITAIENAVINVDIYIAAUDUNTUTATNALAZYIIPA UMILB T UALAS (A11Tn97U

Wouun walulageInalaziansaumeA(RIRNMIINIYY), 2552: 89) auniseall

Aludau NDVI  NIR - RED
NIR + RED

a7 NDVI fio astiNgnssadlaeds Normalized Difference Vegetation Index
NIR s n1sazvioulurlsnaulnddunsise

RED Ao n1vazyiouluy 19 unauaaiulasdinm
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a597 2.1 wamsenfiwnssalagds Normalized Difference Vegetation Index (NDVI)

A1 NDVI AUNUNY
0.60 - 1.00 Ay Rugrukuunnn wud
0.30 - 0.59 INyiugedios Wy IulnuRINTY

0.00 - 0.29 fiiugies viseliflegiay

4. APUNARIIANTUVBIU NDWI

NDWI i udiinasinenuduvesin (NDW)azidauanisdasiassezlnaainainais
AfiENYee iuura i wazaniy wazduluesdusznaulun1siasanaNuIuLsIveIiaua
lne8ea1nnisAuase (NDDI) ldiiteszunisiieguetamantiunia Tagn1sdrsiasseslnaasly

WOUBUNSUIALNE (NIR) hazkaualle) (Green) B5awaU NIR Lagkaudunssanauay (SWIR)

Aludau NDWI Green - NIR
Green + NIR

Tneh NDWI Ag Arsasinan1eamnuauueun Normalized Difference Water Index
NIR A® ANIsazaulutI9naudunsIsalng

SWIR fla An1saznauluyI9nauduns1snAauEY

5. AUUNAAIIANULEILAY NDDI

=

NDDI 1 UN1SANUINASTN N1 AUTINaf 19N nTsas (NDVI) hasfsinan19minud ua i

(NDWI) i3y uAsEAUA NI LIS a8 aLa 1928 (NDDI) Mdusasdindainulineninuuwms

9

a3 F9 (NDVI) wag (NDWI) Wudwdiidmnubimenisusingdvesfisnssawaznisiieguetily

[

T
Aludau NDDI NDVI - NDWI
NDVI + NDWI
Tnedi NDDI fie fuiiNaf19A11uwALas The Normalized Different Drought Index

NDVI A® AULNA19NYNT T

NDWI fig fotlNamn19aminuaiuye9un
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A5 2.2 sw‘{ummquuiwmﬁaué’a The Normalized Different Drought Index (NDDI)
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Sakar Nepal, Shankar Tripathi, Hari Adhikari Anwuuaniadsiuilunisuszidiuanuidss
YIAINURTNANDINFNINDINA (HWAILAZNITANDGIE) LATHANTLNUABNITONYNDDNUBNUSLLNA
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N3ANYITEAUANTULTIVBINBLAY tngldnmeagaiiiey Landsat-8 118 3 gaLilediaTIey
mitunUszaudonds Tudnnouanseyy YUn.A.2556 wag W.A.2565 Lagagyinn1siasien ARl
PNYNTFUBLUUUNA (NDVI) ANASLUNAR19AMUTUIBIUT (NDWI) Ba23910919 2 A 1viniunussaune
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1. 38n5ANY
2. ToyauazunaIley
3. wn3edlanaslushasunty
4. MWATIENTeLA
3.1 A5n15AnE

1. alranmaiieudia 3 g9 939U W.A.2556 kag W.A.2565

a 6 = 1

2. Apswindvifivngsas (NDV) wazardednareradu (NDW) iilethandinszsiman
AYTUHARNIA NS (NDDI)
3. WAz UANTULIYesfBLdslasnsivuaaaalu 5 Aand Ae fwn ¢ Uty
NA1Y 89 898N
4. f-ﬁ’mamﬁuﬁLﬁam'ﬁzé’ummqumaé’awé’q 109
3.2 doyauasundedoya
1. pwamaieniia 3 qg 9297 W.A.2556 Lo W.A.2565
2. vauLmuTiAn
3.3 insasilouaslusunsuitld
- TUsunsu Earth Explorer lalunas download mwanawiey Landsat-8
- lUsunsu Arc Map Tdlunisinsevideya
-~ Tuswnsw Qais Wlumsigitegauagdaiuaui

- TUsunsy Microsoft Excel Tglun1siuinain1eanfkasn1saule

3.4 M3nszidaya

3.4.1.9UnUN15A1U IanN WAL iEL
W wiuled https://earthexplorer.usgs.gov/ azUsngasninliindnidan Path/Row >> Path
= 130 / Row = 48 ¥a3dnunld 2/9/U Nsidaanisanulnanninldld 2/0/U Ms19e9n159171luan
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%

1. Enter Search Criteria
To narmow your search area: typa in an address of place name,
entar coordinates o click the map 1o define your search area (for
advanced map tools, view the help documentation), andior

00se a data range.

=20 rovwshpsti upiosa

PallvRow = =T

Type: WasZ v |

Resuts Search Criteria Summary (snow Ciear Search Criteria

[ Code | Predefines aeea

1. Lat 16° 35 10" N, Lon: 100° 18'45°E /R

Search months: (ak -

Lesliel | Thes © Eori— Source. £l |cubsd, USDA, USGS, AEX. GeoEye, Gelimapping, As1ogid, IGN, IGP, UPR.EGP, and the GIS User Commursty, ESRI

001 Pravacy Poley

egol | Accessbikty | Ste Map | Contact USG

5. Department

the Interior | DOI Inspector Genersl | White House | E-gov | o Fear Act | FOIA

Type here t h i
O Type here to searc o4

ANA 3.1 ANvann AN LAeN Landsat-8

Lﬁaﬂﬁ Landsat >> Landsat Collection 2 Level-2 >> Landsat 8-9 OLI/TIPS C2 L2 >>
Additional Criteria

EE EarthExplorer x e a]
<« C @ earthexplorerusgs.gov c®awew O0O:
Search Criteria m Adafional Criteria | Results Search Criteria Summary (Show) Clear Search Criteria
2. Select Your Data Set(s) GRS
Check the boxes for the data sei(s) you want to search. When Phitsanulok 1 21!

done selecting data sel(s), click the Addiional C

a or Results
buttons below. Click the Plus Sign next 1o the category name to
show a fist of dala sets

| Duse Data set prefiter panars s>
|

B ——

7 CEDS Legacy
# Commercial Satelites
& Declassifiod Data
 Digital Elevation
 Digital Line Graphs

10 Digital Maps

#EO

& Giobal Fiducials

© HCMM

W ISERY

Landsat L
41 Landsat Collection 2 Level.3 Science Products
#1Landsat C2 U.S. Analysis Ready Data (ARD)
Sandsat Collection 2 Level-2
Ol @ Landsat 89 O
O @ Landsal 7ETM- C212

RS €212

QN @ Lanasat 45 TM C212

i Landsat Collection 2 Level.1 b Mueang
# Landsat C2 Atmospheric Auxiliary Data L) Phichit

1.anasat Collection 2 DEM

¥ Landsat Legacy
W LCMAR - 5 Ly
Lealet | Tées © Esni — Source: Esn, +cubed, USDA, USGS, etmapping, Aerognd. IGN, IGP, UPR-EGP, and the OIS User Community, ESRI

oo [Famir o] e or oo, oy : sy o s

cy Policy | Legal | Accessibity | SteMap | Contact US

1.5. Department of the Intertor | DOT Inspector Genesal | White House | E-gov | No Fear Act | FOTA

P Type here to search

AN 3.2 Anulnann e iey Landsat-8
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U

BN WIALARUNFBINTS

EE EathEporer x 4+

€ 3 C @ eathoxplorerusgs.gov cmaesr 0O

swncmwe | oonsws | rosuwactos [N soach crtens Summary s
4. Search Results

1y sekctod rore han one @ 0 sech s e
dopown 0 see D search ress

Clear Saaren Criteria

Show Result Controls
Data Set

Opon NowViindow | Cloce

AN 3.3 alannIwa1 ey Landsat-8

aanatilvaniinin Download Options >> Product Options >> Add All to Bulk

Download Opfions
Level-2 Surface Reflectance Bands JEGGENRZEY Wit ILELEN Select Files
(13 files) to Bulk Files Now
Level-2 Surface Temperature Bands (ECLENRIEY MattlELE N IFORRNS
(14 files) to Bulk Files Now

Product Options ~ Landsat Collection 2 Level-2 Product Bundle

AN 3.4 9LlannInaNLied Landsat-8

Product Download Options for LC08_L2SP_130048_20200516_20200820_02_T1 b4
Landsat Collection 2 Level-2 Product Bundle

£ RCLLETAY A | andsat Collection 2 Level-2 Product Bundle

The following items are available for individual download

(Item Name Filter)

FPTYTII ) LCO8_L2SP_130048_20200516_20200820_02 T1_ANG.txt -
_ Langsat Collection 2 Level-2 Band File - ANG.txt
% 1503 LCO8_L2SP_130048_20200518_20200820_02_T1_MTL txt
Landsat Collection 2 Level-2 Band File - MTL.txt
L 216 LC08_L2SP_130048_20200518_20200820_02_T1_MTL.xmi
Landsat Collection 2 Level-2 Band File - MTL xm]
FITIRS)) Lcos L2SP_130048_20200516_20200820_02_T1_QA_PIXEL.TIF
= Landsat Collection 2 Level-2 Band File - QA_PIXEL. TIF

& 229 LCO8 L2SP_130048_20200516_20200820 02_T1_QA_RADSAT.TIF
_ Landsat Collection 2 Level-2 Band File - QA_RADSAT TIF

ANA 3.5 ANUannN AN LAgL Landsat-8
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wanlngilgann g zIp

B8 LC08_L25P_130048_20131223_20200912_02_T1
BB LC08_L2SP_130048_20131004_20200912_02_T1
B8 LC08_L25P_130048_20130406_20200912_02_T1

LCO8_L25P_130048_20131223_20200912_02_T1

AN 3.6 AINAISHAN LA

3.4.2 YUABUNITATUIUAIAYRNINTSd NDVI

AanNInastuswnsY

DA B®RN (U
B@ V. A wEW

Layers & )
« @l ® T [ S !

a1l 3.7 indesitentsdnlialy ogis

X
4 Vector source Type
® File Protocol: HTTP(S), cloud, etc.
W s
A% Mesh Source
.. Point Cloud e .
* Raster dataset(s) _20200912_02_T1_SR_B5.TIF" "D:\Dataslu\LC08_L2SP_130048_20131004_20200912_02_T1_SR_B6.TIF a
Delimited Text
L v Options
La G
Ng GeoPackage Consult GTff driver help page for detailed explanations on options
T Gps NUM_THREADS
2 - GEOTIFF_KEYS_FLAVOR | <Default>
# spatialite
GEOREF_SOURCES
PostareSQL
L SPARSE_OK <Default>
' MS SQL Server
", Oradle
(YA virtuat Layer
& SAPHANA
&2 wmswwrs
. WFS / OGC API -
¥ Features
£ wes
7
HH
iR, vector Tile
-y ArCGIS REST
@# server
& GeoNode
Close Add Help

ANA 3.8 NIFAIAINUIANUID



ANsAUIA NDVI Iaelui Raster >> Raster Calculator... >> mmﬁu’ld%’a;{gammqm

@ *Untitied Project — OGIS
Project Edit Wiew Layer Setings Plugins Veclor

Database Web Mesh Progessing Help

DeARRK Qes20 Lo 3 @ %I =v.
Aign Rasters
LLATAY 1] o . qe ce® ~ B
e n s Propections ,
s d
» v I LCOB L25P 130048 20130 Samlion '
+ W I LC08 L25P_130048 20130 Conversion >
‘ y
Browser aw
z2vre
Forites -
» I* Spatial Bookmarks
» 1@ Home
»oa
» 1 DA (New Volume:
» 01 FA (MAYES)
@ Geopackage
/£ spatialite
» W rosgresoL
1 SAP HANA
P MS SQL Server
@ Oracie =

2V nde Bwscons @
L Type here to search

AN 3.9 NISAIUIUNAVi

Q
Raster Bands. Result Layer
048_20130406_20200912_02_T1_SR_B4@1 (Create on-the-fly raster instead of writing layer to disk
D48_20130406_20200912_02_T1_SR_BS@1 = Ioyer
048 20130406_20200912_02_T1_SR_B6@1 P e
Output format GeaTIFF -
Spatial Extent
use Selected Layer Extent
Xmin | emessa.oo000 E Xmax | eedsd.on000 :
Ymin | edododa.coooa = ¥Ymax mobnead.cocoa s
Resolution
Columns | mems 5 Rows | mnoc :
Output CRS EPSG:32647 - WEGS 84 / UTM zome 470 - | A%
v Add result to project
i v
w Operators
+ - ( min ¥ cos acos
- / ) max AND sin asin
< > = ats or wn aton
<= »= 1= - sqit log10 In
Raster Calculator Expression
( "LCOB_L28P_130048_20130406_20200512_0D2_T1_SR_BSEL" -
*LCO8_L25E_130048_20130406_20200912_02_T1_SR_B481" ) / (
-1c08 235 130048 20130406 202009120 R mse1n +
*LC08_L29F_130048_20130406_20200512_02_T1_SR_B481" )
Expression valid
oK Cancel Help
\
ﬂ’]Wﬁ 3.10 @nsnasAIuNAvi
i U
Result Layer
Create on-the-fly raster instead of writing layer to disk
Output layer D:\DataDrought\ndvi €
Output format GeoTIFF -

AN 3.11 N3savedoya
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ANHAANFNN5AIUI NDVI

ANA 3.12 NIAUIUAINSLNTNSTANVi

3.4.3 YUABUNITAIUIUAINVUNARIIAINNTUVDIU NDWI

Aennaslusunsy _ — _
Project Edit View Layer Settings Pl

ER&EH O
RV A wBR

Layers =
o f & KO- ADL

a1l 3.13 wsesdlen s dalndly qgis

* Source Type
@ Fle | Protocol: HTTR(S), cloud, etc.

Raster datasat{s) 20200912 02_T1_SR_BS.TIF" "D:\Dotoru\LCO6_L2SP_130048_20131004_20200912 02 T1_SR_B6.TF" € | ..

v Options
‘Consult G river help page for detaled explanations on options
NUM_THREADS
‘GEQTIFF_KEYS_FLAVOR. | <Default>
‘GEOREF_SOURCES
SPARSE_OK <Defouit>

AN 3.14 NISAININUIAUIN



yIMn15A1uId NDWI TU% Raster >> Raster Calculator... >> mﬂﬁu”[,eisﬁagﬂamuqm

19

[ prr s

Project Edit View Layer gs Plugins Vector Baster Database Web Mesh Progessing Help Q
R e 0 = Rester Calculator
DeARRY O LLHAPPRPAA B IO E-0-G-4
N - @y @@ . RasterBands Result Layer
RQV.ZMBB g % - H R Rl | :
Layers a® 1C08_125P_130048_20130406_20200912_0 Create on-the-fiy raster Instead of wrting layer to disk
v § aQ 1C08_L2SP_130048_20130406_20200912_0 .
o m =T # 20 LCOB.125P_130048.20130406.20200012.0 PR arer D:\newindvi all.]
v V¥ ndvi ndvi@1 Output format GeoTIFF ~ |
Band 1 (Gray)
0470343 Srmtiel tent
| use Selected Layer Extent |
Rl cbadecooo |3 R nccdezooocs__ 2]
006191 Ymin |adososa.00000 & Ymax  pomaac.co000 3|
» B LCo8 L25P 130048 2013C
» | ¥ LCO8.L25P. 130048 2013¢ e ion
» | ¥ LCO8 L25P 130048 2013C
Columns | ains s Rows  ricoe. 2
Output CRS EPSG:32647 - WGS 84 / UTM zone 470 v | A @
IV Add result to project
< 0
‘ I B
Browser 0]
RY®o
Y Favoiites - ( "Ic08_12sP_130043_20130406_20200912_02_T1_SR _B581" -
I cont "LC08_L25P_130048_20130406_20200912_02_T1_SR_B6E1" ) /
» (¥ Spatial Bookmarks *LC08_T.23E_130048_20130406_20200912_02_1
» [&) Home LC08 238 130048_20130406_20200912_02_11_SR_BG81" )
yDA
» 7] DA (New Volume)
» [ FA (MAYES)
@ Geopackage
/ Spatialite
Expression invaid
ok || cancel Help |
i ——y
Q Type 1o locate (ri+K) Coortinate| verabsponnene | Sclefanamaas v | @ Moguier soo% 3| Rotabon 000 |5| IV Render @epsciazess @
=
T T . e . &
) - | > = I AR : | .
| r Lo A% { o= o AN .
{{ = TUN 3.15.%@3mimmmndw
| %% i ' - WAl —— 51 P r
- A J e i \.-- B AW i
F 5 " ] |

ANNEEWSNITATWAM NDWI [ [\ "\ [

AN 3.16 NTATUIUANNFUNAAIIANNTUNAW




3.4.4 AISANLLAY

- ndvi — Sym

ology

Q Layer Properties —r

'(z' Information
» Source
(fSymbology
@ Transparency

Histogram

Q'/ Rendering

“ Temporal

@& Pyramids
il Ee

E
a‘ Metadata

Legend

— Symbology

1 w Band Rendering

Render type Singleband gray
Gray band Band 1 (Gray)
Color gradient | Black to White

Min |-o.o@eacan

Contrast

Stretch to MinMax
enhancement

P Min / Max Value Settings

w Band Rend
Render type
Gray band

Color gradien

Multiband color
Paletted/Unigue values

Singleband gray

Hillshade

Contours

Min |-o.o&8a0 a0

Max o.coengn

20

Interpolation
Color ramp

Label unit suffix

P Min / Max Value Settings

Linear

Exact

Legend Settings...

. E Normal v 49 Reset
e
- -
Equal Interval _F o = [ Contrast o s
Cla 4 A
Quantile F @00 = { Saturation o =
ClipoUt @
rs { Grayscale |Off -
v Layer Rendering Colorize Strength | | moo%
¥ Resampling
Zoomed: in | Nearest Neighbour ¥ | out Mearest Neighbour ¥ | Oversampling |m.co = Early resampling
- ‘ Ok ‘ Cancel Apply HeIE

NN 3.17 NIAIUIUNARTUNAAIIAIIULAILAINd

w Band Rendering
Render type | Singleband pseudoeslor ~
Band Bond 1 (Groy)
Min o.emomme

b Min / Max Vakse Sottings

Interpolaton Discrete

oo g -

Labed unit suffec

Labed precision )

Value <= Color Label
-0.08000... -0.15 - 004

o.onlooo0o -0.04 - 0.07
oadoooos 007 - 019
EETLERRES 019 - 030
Mode Equal Interdal =
Clasty = [
-
 Layer Readerieg
Blnding mode el
Mgt .
Co)

Max o.zovanm

T

al

Casses « @ 3

- o Resst

2 | controst . 2
2 | sturaton B

oK Cancel Aoply. Help

AN 3.18 NSAAUAE
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MnsAnvouaiuAdany LUN Raster >> Extraction >> Clip raster by mask layer...

\ector

Database Web Mesh Processing Help

gl n ¥ Raster Calculator...
Align Rasters...
Analysis
Projections

Miscellaneous

Conversion

LOOR .

b ok

~ -0

™ Clip raster by extent...
3

' Contour...

M i

=i v & da
AN 3.19 NMTAAVBUIIANUNANY

N5 select WuNNagAnwl >> save WWulng .shp >> denlwdurdnduain NDDI fan1nd

Tnput layer
& ndvi (EPSG:32647] »

Mask layer

0:/Detalandsat/am_bangd.shp -

Source CRS [optional]
Project CRS: EPSG:32647 - WGS 84 / UTM 200e 470 -
Target CRS [optional]

Target extent [optonal)
Not set
Assign a speafied nodata velue to output bands [optonal]
Not set
Create an output sipha band
V' Match the extent of the cipped raster 1o the extent of the mask layer
V' Keep resolution of input raster
Set output file resoluton
X Resolution to output bands [optional]
Not set =

Advanced ~ | Run as Batch Process.. Run Cose. Help

Clipped (mask)

[Esave to temporary file]

| Open output file after running algorithm
GDAL/OGR console call

gdalwarp -overwrite -ot Byte -of GTIff -tr 30.0 -30.0 -tap -cutline D:/Datal
ppData/Local/ T ) semApi/

crop_to_autline D: if C:/Users/WinLoL

Save to a Temporary File

Landsat/am_bang#.shp -cl am_bangé -
mApi

78022224e5¢34b1587b085be7808d58d/OUTPUT.tif

d' o & Ao
AN 3.20 NINAVDULIRANUNANE
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3.4.6 VUNBUNITATUIUAINVUNARIIAIINLAILAS NDDI
yMnN15AUI NDDI TUR Raster >> Raster Calculator... >> 91nUUAININ NDVI kaz NDWI 11

Tlunnsanune

&
= ™ ) = B o)) 1@
NEERRY MR PR R | MR
WOV, AMEBEWN Raster Bands Result Layer
Layers R LC08_25P_130048 20130405 20200912 0 Create omthe-fy saster nstend of it layer 0 dsk
“ART 10 L0 L25P 120048 20120406 202009120 Prve—
-V nawi 20048_20130406._20200912.0 A e
Band 1 (Gray Oupatformat  GeoTEF =
| i ‘Spatial Extant
Use Salected Layar Bxent
Xmin [wmronn, oo X v, =
; ar 0 2
’
) Resolution
» T ¥ 1cos 125P 1300, Colrmns |20 & Rowes [ evact s
» 3 tcos L2sp 1300
» | 3 LC08 L25P 130048 20 oupur s EPS5:32647 - WGS B4/ UTM 2008 470 -lA®
V/ Add resul o project
. ,
v operators
- - = -
) e a0 ) asn
= i o tan .
T v
Browser ax = > 1= = s og10 n
BT
Favorites a (ndviels - e ndwieit ) )
" Spatial Bookmarks
» (&) Home
oA
£ Spatialite
» @ rorpresce e
! sap HaNA
P 115 50 Server oK cancel relp
@ oracle -
8 [ e——— AT e =] B Moo 2] tion [oo® 2] V] henier @Erscam @

AW 3.22 gRINNSAWINNAG]

AT 3.23 NSAUIUAIRTLANULIAILEINAd
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3.4.7 M15UBTUTEAUAINTULTIVDINBUAY

NHIINLANATNEVDINITAIUIU NDDI UdIL5198M1N15ILATIBNTEAUAIUTULTS 1A8INIT

I
v

AVUAAAIAYTIY 5 AANE AD ANN A1 U1unand g9 gesnn tneldunaunail

AANY21 Properties >> Symbology >> Render type donduwuy Singleband pseudocolor

>> wapanyy Classify

(@) Layer Properties — nddi_newmask — Symboloay x

Multiband coler
oo witiband colo
Paletted/Unique values

Render type | Singleband gray

Gray band

e . Hillshade
lor gradien

F2UN Contours

Wi |-, Max | como.ca

Contrast

o Stretch to MinMax -

P Min / Max Value Settings

AN 3.24 N1AIAT Properties

Q Lay operties — nddi_newmask — Symbolog x
Q v Band Rendering
2 Information Render type | Singleband pseudocolor ¥
J@ Source Band Band 1 (Gray) ~
Min -bdEe. peninibce Max &ono.@#G G
(f Symbology
b Min / Max Value Settings
L& Transparency Interpolation Diserete -
® Histogram Color ramp [ . -
/ _
& Rendering Label unit suffix
Label precision & a -
” Temporal P
Value <= Color Label =
il Pyramids
] -abo.ebE . <= -Gbo.ebEl
/™ Elevation
Bl Meradara abo.mol..
Legend
> bodo.cod..
27 QGIS Server
Gooalod.. boco.cos's - Gooalodlal
Mode | Equal Interval Classes |« €3 |5
Classify || &b |[= | P =] Legend Settings.
Clip out of range values
¥ Layer Rendering
Blending mode | Normal - 5 Reset
ErgiTes C o B [ Contrast "} o -
Gamma [k @.00 = [ Saturation _F =
Invert colors | Grayscale |off -
Hue Colorize Strength ] | aco%
v Resampling
Zoomed: in | Nearest Neighbour | out | Nearest Neighbour ~ | Oversampling |m.o0 €3 || | Early resampling
Style v | ok || Cancel Apply Help

a o = a
NN 3.25 NIINTNUAGALASAENUR
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AMNUARANENT 5 AANE AB ANUINTAININNTT -2 IR -2 D9 0.7 Uunanadim1@aws 0.7

04 1.25 gadlndaus 1.25 s 3 uazgunniaiosnii 3

Value <= _Oolor _Label

-lv.ooooo.. dmn

oerloocoocoo @
@ bEococooco dunat
0.o0000000

inf #9n

2
=

lﬂ' o U
AINN 3.26 NIINTNUAAFIFITAUAIUFULLI

AN 3.27 wadnsnle
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3.4.8 nMsanUsznnlud (Reclassify)
AeudivihnsAniuiszdesihvdidudeya Vector Inenisidenadnmileudulieglungu
Wentuuaadadluvinisudasdeya LUy Toolbox >> Spatial Analyst Tools >> Reclass >>

4

Reclassify >> |dondudeyaiinesns >> (deniiuil Save

1@ navivactor - ArcMap - o X
File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
DBEs B x e[ V| EEES0
QAFQ i« H- 1 K0 LI5S TR, | Casifiation- Rreciasnavi v 0 4 - W g AETANE LY
R AD0ME S0 LY
Table Of Contents ax EY s . ~ ArcToalbox 3 x
0o 8 4 @ Linear Referencing Tools ~
-2 ~ Tnput raster # @ Multidimension Tools
a3 [ neidi_newmaskri = e 1 Network Analys Tooks
-4 & @ Parcel Fabric Tools
.3 Racless fisld 1 @ Schematics Tools
5 O ndvieSmasksif Ve ~] % @ Server Tools
' <VALUE> [y @ spatial Analyst Tools
- 0067733515 - -007: ® :m.z.wl
9 -0078028667 - 0053 ; Dt~ S8 betns.
2-07 2 .
1005379084 - 0.1795 0112 3 unique =& Extraction
OTP955M0 1453 125.3 4 © & Generalization
32205110 35630844727 5 & Groundwater
50 Audu s
50 NaData fioDats =& Hydrology
<VALUE>
Delet Enris: & & Interpolation
1082574063 - -2 = =R
1999999999 - 07 r . & Map Algevra
007-125 Load.. | Save.. Reverse New Volues  Preciskn... . Raster Calculator
11250000001 - 3 =& Math
. 3000000001 - 107,28 Ouiput rasher +® Multivariate
& B nddi_newmasktif D:\new\reclassont =
- ;’“”E;m : 3 [JChangs missing valuss to NoData (optional)
1999999999 - 07
Q07-125
1 1.250000001 - 3 “\ Reclass by ASCII File
1 3000000001 - 5630 N Reclass by Table
= 0 nddigSmasktif <l
<VAWE> A :Iﬂa!e by Function
9552282813 - -2 Yo%
1 -1.999999999 - 0.7 & & Segmentation and Classification
: # & Solar Radiation
0o7-125 < > =& Surface
11250000001 - 3 E = & Zonal
3000000001 - 84412, ok | cancel | Envronments.. | | Shaw Helpr> 5yt s o
& B2 DA\Datawum\ & @ Tracking Analyst Tools
< > CIIRECRY S |1 >
L dolal eclacties (o canged e Lales 02 el SERAIILASE 1833 IE Metcs

NN 3.28 1AT05IaN15IAUsELANLAL

dieldnadnsdeyaudanviinispdnuin Properties >> Symbology >> Render type idanidu

WUU Unique Value >> Value Field 1dan Field fidfeanas >> Add All Values

Q@
File Edt View Bookmarks Insert Selection Geoprocessing Customize Windows Help
General Source KeyMetadsia Extent Display Symbokogy Fields Joins & Refates
DBES + B 00 -0 | B0y i —_— il
QA0 * % B0 K@ /=L NES TIDY  Casifcation: Brecamnon - B l- ¥y veca Fig | ooy 8@
Juniue vaives ___}
fs e . ap, Cassified Valos Feld Color Schema
Suetched
— v e vae —
CAUsers\Win10Lenovo202 A = o Fore
P I <o e vohes> <ol othr vabes>
Vaiue
- 1 10131
m2 2 168739
a3 3 7590
a4 s w5577
P s 60325
= & DA\newt,
= B reclassndvi
Value Add Volues... Remove
-
m2
= 2 Ousply Hooeta as [
=4
-s
2 O naviéSmask tif oK Cancel Asply
<VALUE> [ & Multivariate
. -0.087733515 - -007 & & Neighborhood
0 -0.076028667 - 0053 + & Overlay
10053790849 - 0.1795 % & Raster Creation
017955303 - 034531 = & Reciass
0345315212 - 05110 “, Lookup
= 0 avu “, Reclass by ASCII file
<VALUE> “, Reclass by Table
W -108,257.4063 - -2 *, Reclassify
1 -1.999999999 - 0.7 “\ Rescale by Function
“\ Slice
sl % Segmertation and Cassifcton
8 3000000001 - 107,28 : ::;:d.anon
5 8 nddi_newmaskif borie
i 4 @ Spatial Statistics Tools
I 2A00KATVS -2 © @ Tracking Analyst Tools
1999999999 -07 v ° -
< > |jEee < 5 e 5

AN 3.29 NMSANUAE
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3.4.9 nsuuasandaya (Raster to Polygon)

vinmsuUadlnldann raster Wu polygon atlumuaiiui laenslufiwy Arc Toolbox >>

Conversion Tools >> From Raster >> Raster to Polygon Wievhnisulaadu Polygon >> \dan
Ina >> Save

ArcToolbox
&l ArcToolbox
9 3D Analyst Tools
B Analysis Tools
@ Cartography Tools
= & Conversion Tools
& Excel
& From GPS
& From KML
& From PDF
= & From Raster
“ Raster to ASCII
#., Raster to Float
*., Raster to Point
g\ Raster to Polygon
“ Raster to Polyline
# Racter To \ideo

AN 3.30 S esilanskuasluld

FonlWandeinis >> @onfdaliu >> OK

-
Input raster
|Rec|ass_tif5 b=
Field {optional)
‘Valua \/‘
Output polygon features
‘C:\Users\Wln1ULenwaUZZle\DUcumEnts\ArcGIS\Defau\t.gdb\RasterT_REc\assZ ‘ =]
[+] Simplify polygons (optional)
< >
oK Cancel Environments... Show Help ==

AN 3.31 w5esilonishuacluld
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dleldnadnstayauaaninin1smdnun Properties >> Symbology >> Render type danidu

WUU Unique Value >> Value Field 1&0n Field fiffean1s >> Add All Values

Q@ ot

Cpda L sgxn
QATQI & -

)
= 3 CAUsers\Win10Lenovo202
g}

o
= [ Reclass_if5

-5
7l &1 DAnew
& €2 DADataDrought
= & DAnew\,
=10 reclassndvi
Value
-
m2
[=F3
me
-
= O ndvigSmasktif
<VALUE>
0087733515 - -0.071
0078028667 - 0053
£10.053790849 - 0.1795
017955303 - 034531
0345315212 - 05110
=0 Auru
<VALUE>
1082574063 - -2
41999999998 - 0.7
007-125
& 1.250000001 - 3
< >

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
» | b~ [1150000

L ERI®OI,
RO FlMAR TR Casification- B reciassndvi ~Eaitd-wl
CEEEIEEIE mErr Y™

~

Ve Feid

| Unigue values, many fie
! Match o symbols in a st

grccode v

Genersl Source Selection Display Symoology Fields Definition Query Labels Jons & Relstes Tme HTML Popup

Draw categories using unique values of one field.

Calor Ram

< | ?x
~
it Tools
Import. ‘ools
p— 3hy Tools
n Taols

p

Value

4 | Quantitios. Sym..
)

Charts.
Multiple Atiibutes

Label
<all other values>
gridcode:

1

Hemoys

s

ML

OF

taster

216 ter to ASCIl
12362 - ter o Float
terta Point
2597 ter to Palygon
ter to Polyline
ter To Video
WFs

Remove Al Advareed - ot

v

AR owc

2

lada
terage
ASE
idatabase

ok || ool |[ mppy L
o 1 nanter
T % & To Shapefile
| 4 @ Data Interoperability Tools
| @ @ Data Management Tools
| @ @ Editing Tools
| 1 @ Geocoding Tools
i 11 @ Geostatistical Analyst Tools
| @ @ Linear Referencing Tools
| & @ Muttidimension Tools
|@ @ Network Analyst Tools
| @ @ Parcel Fabric Tools
v | @ ® Schematics Tools ~
> 1€

v eay va - e ~ & v 5 3 S ° ~ ~
nadwsNlaan19ziinsUaguwladigndntiny 21NTULS1AZUNEA NS LA L AU anI N7

l95umnuguy

ANA 3.32 AAUAAIE

LIV EINN
Y Y

'
=

NN 3.33 Nﬁé’Wﬁ“U@ﬂmiLLUmmﬂRasterL‘thuPolygon



3.4.10 N1SATUINUTN

14 [

¥
U

4 1 1
o A A a A av o a a v
NINTIAIUNUN BINTIILURNT G]'ﬁ'NﬂIaLﬂJGﬁ LLﬁS‘WL!‘VIli Iﬂﬂlﬂﬂﬁﬂﬂ?ﬁﬂ%usﬂ@%a >>
oA o |
Open Attribute Table >> Add field... >> a9%® NIAUAAT
Table E
- %5
B Find and Replace.
By Select By Attributes.
B Switch Selection
[ SelectAll
| AddField.
Turn | Add Field
ShOW - Adds a new field to the
Arrar| table.
Restore Default Column Widths
Restore Default Field Order
Joins and Relates
Related Tables
il Create Graph. Selected)
Add Table to Layout
oY oroea cacve & To Gandoabese
& Print B To KML
Reports B To Raster
Export.. B To Shapefile
re— Difi |meroperab|||tTyﬂTﬂliols
d' ¥ a 1
A9 3.34 @597 an Ll
Name: — MName: aena
Type: Double ~ Type: Double >
Field Properties Field Properties
‘PFBCiSiU” ‘U | |Precwsmn |[] |
cale Scale 0
[Scal C | | | |
OK Cancel OK Cancel
Name: 14
Type: Double v
Field Properties
|Pr90|smn |[] |
|Sca|e |[J |
0K Cancel

AN 3.35 Wanvan1519Luns a1s19nlauns wagls
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o & A a a PN s
ANUIUNUNLTUATIUURAT LLﬁ%@]WﬁW\TﬂIﬁLN@i AaANUINIIE >> Calculate

Geometry... >> Square Meters [sq m] W8z Square Kilometers [sgq km]

P T i

Sort Ascending

Sort Descending
[ Advanced Sorting...
Summarize...
Statistics...

Field Calculator...

Calculate Geometry.

Tumn Fil caleulate Geometry

Freeze; populate or update the
% Delete| values of this field to be
geometric values derived
from the features that the
table represents, such as
area, perimeter, length, etc.
The dialog that appears
T lets you choose whether all

y | the records will be

o calculated or just the
fizad selected records. This
command is disabled if the

B Propel

S| (0 out of 247

i table is not the attribute
i M- | table of a feature class or
e = shapefile.

NN 3.36 LATDILBNITAIWIUNUTAITINUAT LAZAITIALAIAT

Property: Area ~
Coordinate System
(@) Use coordinate systam of the data source:
PCS: WGS 1984 UTM Zone 47N

(C) Use coordinate system of the data frame:
PCS: WGS 1984 UTM Zone 47N

Units: Square Meters [sq m] ~

Calculate selected records only

About calculating geometry 0K Cancel

= ° & A
AN 3.37 ATAIUIUNUNAITINUANT

Table ox
ERLHLYS
to_polygon X
ll | FID| Shape * | mlc,mbconzl Bs_u I 5s_nu ; 1 | ~
Property: Area b
Coordinate System
(@) Use coordinate system of the data source:
PCS: WGS 1984 UTM Zone 47N

(7 Use coordinate system of the data frame:
PCS: WGS 1984 UTM Zone 47N

Units: Square Kilometers [sq km] v

Calculate selected records only

About calculating geometry oK

[ TN B

AN 3.38 NISATUIUNUNANT 1N LALUAS
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WALANUINUNALS AANYIATIE >> 13N Field Calculator... >> 15 = #5.03 * 625

| ° X Statistics..

_‘ Field Calculator...

= ST Field Calculator
— Turn Field O

Populate or update the
Freeze/Unfre values of this field by

| | x Delete Field specifyihg a calculation
expression. If any of the
[ & Properties... | records in the table are
currently selected, only the
values of the selected
records will be calculated.

1 Selected)

AN 3.39 LATBINBAISANWINUN LS

Field Calculato X
Parser
(@ VB Script (O python
Fields: Type Functions:
FID @Number Abs ()
Shape Atn (( ])
Cos
‘GDRJDCODE O o EXD(( ))
Fix
Date
As_u © Int( )
Log (1)
L sin ()
w Sar()
Tan( )
[Ishow codeblock =[] =] [+ =
1=
[As_nu] *625
About calculating fields Clear Load... save...
oK Cancel

NN 3.60 LA599HBNNITAIUIUNUTLS

Table O x
ERAR AL R i
ras_polyb5 x
FID Shaps * ID | GRIZCCDE fal

3 0 |Foygon 2
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