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In this exercise, you will work with QGIS software to handle vector and raster data
(specifically satellite data).

1. Getting Started

with QGIS

*  Software installation
*  Graphical User Interface

2. Working with vector data

*  Follow Along:
*  Follow Along:
*  Follow Along:
*  Follow Along:
*  Follow Along:
*  Follow Along:
*  Follow Along:
shapefile
*  Follow Along:

Adding your first layer

Save your work!

Viewing layer attributes
Loading other vector data
Reordering the layers

Select a feature from attribute
Save selected feature to a new

Changing colors for vector layer

3. Working with Raster Data

*  Follow Along:
*  Follow Along:
*  Follow Along:
*  Follow Along:
*  Follow Along:

scheme

*  Follow Along:
*  Follow Along:

4. Plugins

*  Follow Along:

Loading satellite data (Sentinel-2)
Changing band combination
Enhancing image visualization
Using raster calculator

Changing visualization color

Clipping raster image
Transforming raster data

Installing a new plugin



Getting Started with QGIS

Software installation

QGIs

Project
Community
Resources
Funding
Goodles
Download

Archive

Project

& Download L 4
Download QGIS for your platform

This page provides binary packages (installers).

Community Resources

The current version is QGIS 3.38.2 'Grenoble’ and was released on 2024-08-16.
The long-term builds currently offer QGIS 3.34.10 'Prizren’.

QGIS is available on Windows, macOS, Linux. Android and iOS.

Long Term Version for Windows (334 LTR) I Latest Version for Windows (3.38)

The OSGeo4W installer is recommended for regular users or organization deployments. It
allows to have several QGIS versions in one place, and to keep each component up-to-date
individually without having to downlcad the whole package.

I 0SGeo4W Network Installer l

Since QGIS 3.20 we only ship 64-bit Windows executables.

Other platforms
£ Linux ~

¢J macos -~

@ BSD -

EMobile and tablet
[] source code -

<« Example Datasets
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* QGIS is a free and open-source
GIS software.

You can download the latest version
here (select the supported operating
system for your desktop/laptop):
https://qgis.org/download/

You can also check the official
documentation/user guide/manual
here:
https://docs.qqis.org/3.34/en/docs/us

er manual/index.html



https://qgis.org/download/
https://docs.qgis.org/3.34/en/docs/user_manual/index.html
https://docs.qgis.org/3.34/en/docs/user_manual/index.html

Getting Started with QGIS
Graphical User Interface (GUI)
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Open QGIS Desktop in your
laptop/PC: £ QGIS Desktop
You will have a new, blank map.

Menu Bar

Toolbars

Layers List / Browser Panel
Map View

Status Bar



Working with Vector Data
Follow Along: Adding your first layer

1.
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In the Menu Bar, click Layer - Add

Layer - Add Vector Layer

In Data Source, click on the Browse |-/ et s A

button and navigate to the file

(adm_gadm_bhutan.shp) in the data

folder.

With this file selected, click Add, then
Close. The data you specified will now
load.

() Data Source Manager | Vector x
Source Type
' File | Directory | | Database | ! Protocol: HTTP(S), doud, etc.
Encoding Automatic G
Source
Vector Dataset(s) |D:\03_SE\I'HNEL ASIA\BHUTAN TRAINING\Data\D01'\shapefiles\adm_gadm_bhutan.shp <] ‘ |:\
Consult ESRI Shapefie driver help page for detailed
ENCODING | |
DBF_DATE_LAST_UPDATE | |
ADIUST_TYPE | <Default> -
ADIUST GEOM TYPE | <Default> - |
AUTO_REPACK | <Default> - |
DBF_EOF_CHAR | <pefault> - |
Close | \ Add \ | Help |




Working with Vector Data

Follow Along: Save your work!

Congratulations! You now have opened
your first GIS data. Now would be a good
time to save your work.

1. Click on the Save As button:
2. Save the map in the working folder and
call it basic_data handling.qgs
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Note: The standard vector file format used in QGIS is the
ESRI shapefile. A shapefile actually consists of several
files. The following are required:

.shp file, containing the feature geometries

.dbf file, containing the attributes in dBase format

.shx, index file

.prj suffix, containing the projection information (optional)

(2 *basic_data_han 15
Project Edit Vi Settings Plugins Vector Raster Database

NeBRRS O30 A5
4 . DI

L L DA W
9 ¥z Tl
§-8- G- G

Browser
LRET™O

77 Favorites
b+ [I7 Spatial Bookmarks
+ [# Project Home
b [@] Home
g
v [ DA
v EN
v [ G
@ GeoPackage
£ Spatialite

Layers
o { ® T &~F &0
v [ adm gadm bhutan

b Me Pros

PrR.Re Ll

Help

1y ®
P Y

(]3]
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Q Type to locate (Ctrl+K)

i m211,207846 | < vi2ssses0 v | @ r|100% BENTR

|2] ¥ Render ®epscizzess @
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Working with Vector Data

Follow Along: Viewing layer attributes

@ 2dm_gadm_bhutan — Festures Totsk 205, Filtered: 208, Selecter: 0 - O
’ H . / 2 & P TESD PE E P

It S Importa nt to kn OW th at the data you WIII Gn2 600 COUNTRY ] NAME 1 NLNAME 1 NAME 2 VARMAME2 | NLNAMEZ T™RE2 ENGTYPE 2 w2 HASCZ
1 [ Jem Bhutan e Bumthang et Chhoekhor | Chioekor |t Gewog Vitageblock 1A Fsuck

. . 2 1] Bhutan [ Rl Bumthang f— Chihume Chumey oy Gewog Vilageblock  NA ETBUCY

be working with not only represents where =~ oo = e oo e e e e e em e w e
g yrep . e o

- - 5 BIN21Y N Bhutan Lyl R Chhukha - Bjachha N& o Gewog Village block: Na BT.CKBC
ob Jects are in Sp ace. but also tells you what = = T W Emm mm e D B e D pees
' 7 Bm23 [ Bhutan a2 1 Chhukha g Chapchha Chapcha i Gewog Vilsgeblock  NA BTCKCP

. 3 BTN241 BTN Bhutan B2 Chhukha anaem Darla NA - Gewog Vilage block  NA. BI.CK.DG

those objects are T T N e N T
b 10 BTN2E1 BN Bhutan CuTEE) Chhukha i Geling Na . Gewog Vilageblock  NA BLCKGL

1 BIN2TA BN Bhutan BTN.21 Chhwkha sl Getana Getena i Gewog Village block Na BT.CKGT

12 |BIN281 BN Bhutan BH21 Chhukha jre— Logehina NA e Gewog Vilage block  NA. BLCKLO

1 Emag ™ Bhutan s Chinaha o Metap Metakhs i [— Vilageblock  NA Brckmr

- - 14 BTN20 N Bhutan BTN Chhukha arlem Phuentsholing ~ NA i Gewog Village block Na ETCKPG

1. Right-click on the adm_gadm_bhutan T N I T I T
- - 16 |BINA21 [ Bhutan CLER] Daga ——— Dorona NA e Gewog Vilageblock N ETDADO

- - 17 [BTN33 BT Bhutan CUER) Dagana J— Drugyelgang | Drujegang [ Gewog Vilage block  NA BT0ADI

layer, then click Open Attribute Table e e e P e

19 BTN351 N Bhutan LR Dagana Rt Gazhi Goshi = Gewog Village block NA BTDAGZ

0 emass e Bhutan sy Dagena e Koldangbho Kano — Gewog Vilageblock  MA sLoakn

21 (B BN Bhutan FITER] Dagana e Karmaling Deorsii e Gewog Vilageblock N ELGEOR

2 a1 e Bhutan i Dagera o Khipiss Kintica [ P— Vilageblock  NA EoaKe

It Wi II ShOW Ou a table With more data 23 [BTe3A N Bhutan CiEE] Dagana ey Lajsb NA - Geweg Vilageblock  NA FTDALI
y T I e e e e e e

25 |BTMII01 [ Bhutan FITER] Dagana epengem Michula N . Gewog Vilsgeblock  NA BTGEN

about the adm adm bhutan Ia er Thls 6 s em Bhutan s = e |Webdeg | [ebdeg | | e Vilage block A Foam
9 _ yEr. T S T T T T N T

. . 28 BTN3.131 BN Bhutan BTN Dagana Rt ] Tsendagang NA Rl Gewog Village block NA ETDATG

extr a d ata IS C al Ied attrl bute d ata The 5 emawn Shutan s Dagons S . Thess - Gewes Viageblock 1 FoaTe
. 30 BIMAL BN Bhutan AT Goea J— Kharnaed Khamey|Goenk—.. | wx Gewag Vilsgeblock  NA ELGAKM

17 Show Al Features _|

polygon that you can see on your map is
the spatial data.



Working with Vector Data

Follow Along: Loading other vector data

The first vector data type you just opened is
a polygon, and there are two other vector
data types: point and line.

Following the same method, load the
following data sets into your map. Can you
identify the vector data type for each
shapefile?

* 0sm_pois_Bhutan.shp

* 0sm_roads_ Bhutan.shp

* 0osm_buildings_Bhutan.shp
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Q"Untrﬂdl’ ect — QG

ddddddddd View Layer Seitings Plugins

Vector Raster

TEBRRE G fAH: PR, e bl o2 uu#z-mp

Database Web Mesh Progessin

G@V’faﬁﬂs M

e wm @ e B R

‘bl

- v Ee 1y ®

B-8-RB-0- @ LA

adp BPEI-GEM- RE-NLEEA LD T4 @ &%

Browser

[=]E]

aaaaaaaaa

| Q Type tolocate (cul+k)

Coordinate | 25.868%, 53.697° | % Scale | 111295358 v | (@ Magnifier | 100% %/ Rotation |0.0° 3|V Render SEPsiaze @ |




Working with Vector Data

Follow Along: Reordering the layers

The layers in your Layers list are drawn on
the map in a certain order. The layer at the
bottom of the list is drawn first, and the
layer at the top is drawn last. By changing
the order that they are shown on the list,
you can change the order they are drawn.

Change the order of the layers so that
roads and poi appearing above the admin

boundary.
* Click and drag on a layer in the Layers
list.
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Working with Vector Data PAYSZAN

Follow Along: Select a feature from attribute

1. Right-click on the adm_gadm_bhutan layer, T R——T—E— g
then click Open Attribute Table: = | eoreesn | recton il ©

- ‘_\”El |I”:‘ | Q search.. Show Values group field
"NRME 2" = ‘'Kawang' : :99"9“5 “ ' Double-dick to add field name to expression
. i ing.
2. Inthe Table Toolbars, click Select features : o

» Conditionals menu sample value loading options

using an expression &, button. , REREEES

< Fields and Values L ading field valu fumu | rees
feature upported befor cthe | oyer actua Hy erte d
geomatry ie. when building qu.

We will select a village admin feature by writing in

abe GID_2

the Expression box: "NAME_2" = 'Kawang’ = CounTRY o [ Qs |

abe GID_1 f All Unique || 10 Samples |

3. Expand the Field and Values and double-click i e
NAME_2. The text will be added to the ° s
EXpreSSIOn box. BaEnRERnRRE e e ) P

Feamraﬁurr;ngi . 7v| 4 E| : Els:uli:?ali;:‘sz ::‘::":
4. Click [=] and the text in the Expression box |7 | e l#| 2 gm"
will be updated. ’

5. Click All Unique, then double-click Kawang.

6. Click Select Features



Working with Vector Data PAYSZAN

Follow Along: Save selected feature to a new shapefile

(2 Save Vector Layer as... X

1. Right-click on the adm_gadm_bhutan °
Iayer In the Layers IiSt’ CIiCk Export 9 :em:w:;e ijf:::l:::ﬁ»i\ESIMBHUTANTRaINING\,DayOl\Dam\vecmrdam\admgadm_kawang‘shpl | -
Save Selected Features As...

CRS EPSG:4326 - WGS 84 ¥ —‘;-";

2. Make sure to checklist “Save only — > Y )

selected features”’. b Select ields o export and their export options

V| Persist layer metadata
w Geometry

3. Save the reSUIt to Geometry type Automatic -
adm_gadm_kawang.shp. S

Include z-dimension

v Extent (current: none)

4. Click OK.

North |28.247678756
West |88.746040344 East |92.124755860
South |26.700654983
Calculate from Layer - | | Layout Map ~ Bookmark -

Current Layer Extent Map Canvas Extent

w Layer Options e
neerze | ua

V| Add saved file to map | Ok Cancel Help




Working with Vector Data PAYSZAN

Follow Along: Changing colors for vector layer

() Layer Properties — adm_gadm_bhutan — Symbolegy kY

&[S sndesmbo -
@ ~iomatic

The symbology of a layer is its visual appearance

on the map. The basic strength of GIS over other e e
ways of representing data with spatial aspects is

that with GIS, you have a dynamic visual i
representation of the data you’re working with. o ‘—S@U

- W7 N B

gray 3ill hashed black /  hashed black\  hashed blackx VTN outline gi

outlinered  outlinexpattern pattern dotblack  pattemzelda  simplebluefill  simple greenfill  simple red fill

[E) B outine bue ° Save Symbal...| | Advanced - |
T Res il

[ - (o | con | v [ wen |

1. Right-click on the adm_gadm_bhutan layer in
the Layers list and select the menu item
Properties in the menu that appears.

2. Inthe Properties window, select the
Symbology.

3. Look at the favorite symbol list at the bottom.
For example, select outline_blue.

4. Click OK, and you will see the admin layer
becomes transparent with a blue outline.




Working with Vector Data
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Follow Along: Changing colors for vector layer

There’s more to a layer's symbology than
just changing its color. Mostly, we will work
with raster data for this exercise, so we are
not going to further discuss this symbology
right now.

=) *Untitled Project — QGIS - o X
]

Project Edit View Layer Settings %m; Vector Raster Database Web Mesh Processing Help
DEERBRY UYL HPPF AL la DO QEHZB-=-°
BQV:AREBR 0/ - =g ey » @ @y = -

-9 ¥l E=_ Y ®
H-8-6 0 @44 o EV- R NBG et D T B L
Browser e®

owser
QRTYTTO
"¢ Favorites

=]E]

Sprsciazze @

Q Type to locate (Crl+K) Coordinate | 20.037%, 88.857° | W Scale| 1:1205358 ¥ | @@ Magnifier| 100% %/ Rotation |0.0° %! v Render




Working with Raster Data PAYSZAN

Follow Along: Loading Sentinel-2 data ‘

S e ntl ne I -2 p rOd ucts are m ad e avai I ab I e to Users | n () Select ltems to Add | 52B_MSIL2A_20240801T043659_N0511_R033_T45RYL_20240801T065939.SAFE X
. . . . . D:\03 SENTIMEL ASIA\BHUTAM TRAINING\Day 01'Dats\SENTINEL-2\528 MSIL2A 20240301T043559 NO511 RO33 T45RYL 20240801T065939.5AFE.ZiD
Sentinel-SAFE format, including image data in [— Q'
. . . . Item Descrintion
JPEG2000 form at, qu al |ty indicators (e g., defective «2 SENTINEL2 |24, SENTINEL ASl... Bands B2, B3, B4, B8, AGT, WVP with 10m resolution, UTM 45N
. - =i SENTINELZ 24 SENTINEL ASl... Bands B3, B, B7, B8A, B11, B12, AOT, CLD, SCL, SNW, WVP with 20m resolution, UTM 45N
p|)(e|s mas k)’ auxi | |ary data’ and metad ata. |t Wrap S a wan SENTINEL2_L2A: SENTINEL ASl... Bands B1, B9, AQT, CLD, SCL, SNW, WVP with 60m resolution, UTM 45N
w SENTINELZ L 2A:/vsizip/D:/03_SENTINEL ASl... True color image, UTM 45N

zip folder containing image data in a binary data
format and product metadata in XML.

| SelectAl || Deselectal |
w Options

v | Add layers to a group

1. Drag and drop the Sentinel-2 zip file to the Map o oot e o e
VIeW Or Layer LISt V| Show empty vector layers °
‘ Add Layers Cancel |

2. Select All layers.
3. Checklist “Add layers to a group” option

4. Click OK.



Working with Raster Data

Follow Along: Loading Sentinel-2 data

SENTINEL

v
e

of band combinations, including a True Color
Composite layer (RGB combination: B4, B3, B2).

b, il )
Browser B®
10 m: QevHe
Favorites e
» I Spatial Bookmarks
e Band 2: 490 nm (blue) * et tone
6] Home =
* Band 3: 560 nm (green) o om
. v @ o Vo -BEAD
s Band 4: 665 nm (red) °
~ v/ {1 52B_MSIL2A_20240801T043659_NO511_R033_TASRYL_20240801T065939.SAFE
M - - ~ [ B SENTINEL2 12A:/vsizip/D:/03_SENTINEL ASIA/BHUTAN TRAINING/Daj
Band 8: 842 nm near infrared) [ Band 1: B4, central wavelength 665 nm (Red)
I Band 2: B3, central wavelength 560 nm (Green)
[ 52nd 3: B2, central wavelength 490 nm (Blue)
20m ~ [ W SENTINEL2 12A:/vsizip/D:/03_SENTINEL ASIA/BHUTAN TRAINING/Daj
[ Band 01: B5, central wavelength 705 nm
[0 Band 02: B6, central wavelength 740 nm
. B Band 03: B, central wavelength 783 nm
¢ Band 5: 705 nm { \‘feg etation red ed g a J ~ [ B SENTINEL2_L2A:/vsizip/D:/03_SENTINEL ASIA/BHUTAN TRAINING/Day
[ Band 1: B1, central wavelength 443 nm
s Band 6: 740 nm {\‘fegg[atign red ed gej I Band 2: BY, central wavelength 945 nm

* Band 7: 783 nm (vegetation red edge)

e Band 8A: 865 nm (narrow near-infrared)
e Band 11: 1610 nm (short-wave infrared)
e Band 12: 2190 nm (short-wave infrared)

v

e Band 1: 443 nm (coastal aerosol)
e Band 2: 940 nm (water vapour)

(@ basic_data_handling — QGIS

You will have several layers that contain a number "= = 2= T &
@

Vector Raster Datsbase Web Mesh Processing Help
ALRIPD A g

Bl Band 3: AOT, Aerosol Optical Thickness map (at 550nm)
SENTINEL2 12A:/vsizip/D:/03 SENTINEL ASIA/BHUTAN TRAINING/Da
Band 1: B4, central wavelength 665 nm (Red)
I Band 2: B3, central wavelength 560 nm (Green)
[ Band 3: B2, central wavelength 490 nm (Blue)
[ adm_gadm_kawang
B «dm_gadm_bhutan

Coordinate | 27.151°,90.125° | ¥ Scale | 1:510643 |~ | (@ Magnifier | 100%

oR e

#¥T om0
> @> &> B ®»

o &

2| Rotation |0.0° 2|V Render ®epsciazze @

* Band 10: 1375 nm (short-wave infrared + cirrus)




Working with Raster Data PAYSZAN

Follow Along: Changing band combination ‘

1. Open the Layer Properties dialog for the 0‘;5}”7w— - .
raster layer by right-clicking on the layer o erre—— =

in the Layer tree and selecting the e e .
Properties option. U err—— :mﬁ i
Sarcament | ST fo Mrltex =

2. Switch to the Symbology tab.

P Min / Max Value Settings

3. Change the Band Rendering
combination to your desired output.

w Color Rendering

Blending mode | Normal - | |‘b Reset |
Brightness — e | 2| [ Contrast = e | 2|
Gamma - 100 2| [ Saturation S e | 2|

[ Grayscale |Off " |

Hue Colorize - Strength | w00% |3

w Resampling

Zoomed: in ‘NaarestNelghbour - | out |Neare5tNelghbour - | Oversampling | 2.00 al Early resampling

[ sty - [ ok || cancel || appy || Hep |




Working with Raster Data PAYSZAN

Follow Along: Enhancing image visualization

e

If the visualization of the composite image e fie L fe & © @ €
is not very clear, it's essential to enhance
the data correctly to make it properly visible *  The third button from the left, Local
and useful. Histogram Stretch, will automatically
stretch the minimum and maximum values
1. Zoom to the extent of the image layer to give you the best contrast in the local
by right-clicking on it in the Layer List area that you're zoomed into.

and selecting Zoom to Layer Extent.
* The button on the most left, Local

Cumulative Cut Stretch ... will stretch the
minimum and maximum values to constant
values across the whole image.

2. Enabling Raster Toolbar by go to View
— Toolbars — Raster Toolbar



Working with Raster Data

Follow Along: Using raster calculator

The Raster Calculator in the Raster menu allows
you to perform calculations based on existing
raster pixel values. The results are written to a
new raster layer.

As an example for this exercise, we will calculate a
Normalized Difference Water Index (NDWI). The
formula for Sentinel-2 10m layer is: (Band2: B3 —
Band4: B8) / (Band2: B3 + Band4: B8)

1. Inthe Menu Bar, go to Raster — Raster
calculator...

2. Write the formula in the Raster calculator
expression.

3. Inthe Result layer, enter ndwi as the output
file name and GeoTIFF as the output format.

4. Click OK.

SENTINEL
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() Raster Calculator

Raster Bands

AFE/MTD_MSILZAxml:10miEPSG_32645@1 =
SAFE/MTD_MSILZA.cml:10m:EPSG_32645@2
AFE/MTD_MSILZA.xcml:10m:EPSG_32645@3
SAFE/MTD_MSIL2ZAxml:10m:EPSG_32645@4
SAFE/MTD_MSILZAxml:10m:EPSG_32645@5
SAFE/MTD_MSILZAml:10m:EPSG_32645@6
SAFE/MTD_MSILZAml:20m:EPSG_32645@1
SAFE/MTD_MSILZAcml:20m:EPSG_32645@2
SAFE/MTD_MSILZAcml:20m:EPSG_32645@3
SAFE/MTD_MSILZAcml:20m:EPSG_32645@4

AFE/MTD_MSILZAxcml:20miEPSG_32645@5
AFE/MTD_MSILZAxcml:20miEPSG_32645@6
AFE/MTD_MSILZAxcml:20m:EPSG_32645@7
AFE/MTD_MSILZAxml:20m:EPSG_32645@8
SAFE/MTD_MSILZA xml:20m:EPSG_22645@3
SAFE/MTD_MSILZAxm:20m:EPSG_22645@10
SAFE/MTD_MSIL2Acml:20m:EPSG_32645@11
SAFE/MTD_MSILZAucml:60m:EPSG_32645@1
SAFE/MTD_MSIL2Acml:60m:EPSG_32645@2
SAFE/MTD_MSIL2Acml:60m:EPSG_32645@3
AFE/MTD_MSILZAxcml:60miEPSG_32645@4
AFE/MTD_MSILZAxcml:60miEPSG_32645@5
AFE/MTD_MSILZAxml:60m:EPSG_32645@6

SAFF/MTD MSIL2 A e l:Alm:FPSG I2645@7 |~
4 ¥

v Operators

+ = {

! )
< > =
<= >= 1=

Raster Calculator Expression

Result Layer
Create on-the-fly raster instead of writing layer to disk
Output layer [RAINING\Day 01\Data\SENTINEL-2\ndwi €1
Output format GeaTIFF -
Spatial Extent
Use Selected Layer Extent

Xmin | 6335960.00000 Xmax | 809750.00000

EDIRED

¥ min | 2990220.00000 ¥'max | 3100020.00000

Resolution
Columns | 10980 = Rows | 10980 e
Output CRS EPSG:32645 - WGS 84 / UTM zone 45 ~ & &

V' Add result to project

min IF cos acos

max AND sin asin

abs OR tan atan
-~ sart log10 In

{ "SENTINEL2 L2A:/vsizip/D:/03_SENTINEL ASIA/BHUTAN TRAINING/Day 0l/Data/SENIINEL-2/
52B_MSIL2A 20240801T043659_NO511 R0O33_T45RYL_20240801T065939.5AFE.zip/
52B_MSIL2R 20240801T043659_NOS511_R033_T4SRYL_20240801T065939.SAFE/MID_MSIL2A.xml:
10m:EP5G_32645@2" - "SENTINELZ2_L2A:/vsizip/D:/03_SENTINEL ASIA/BHUTAN TRAINING/Day 01/
Data/SENTINEL-2/52B_MSIL2R 20240301T043659_N0O511_R0O33_T45RYL_20240801T0€5939.5AFE.zip/
52B_MSIL2R 20240801T043659 NOS11_R033_T4SRYL_20240801T065939.SAFE/MID_MSIL2A.xml:
10m:EPSG_32€45@4™ ) / ( "SENTINEL2_L2A:/vsizip/D:/03_SENTINEL ASTA/BHUTAN TRAINING/Day

X

Help

° | oK | Cancel



Working with Raster Data

Follow Along: Using raster calculator

Normalized Difference Water Index (NDWI) refers
to remote sensing-derived indexes related to liquid
water to detect and monitor changes in the water
content of the water bodies.

NDWI = (Green - NIR) / (Green + NIR)

The NDWI values correspond to the following

ranges:

* 0,2-1— Water surface,

* 0.0-0,2 - Flooding, humidity,

* -0,3-0.0 —» Moderate drought, non-aqueous
surfaces,

* -1--0.3 — Drought, non-aqueous surfaces
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Working with Raster Data

Follow Along: Changing visualization color scheme

1.
2.
3.
4.

Go to Layer Properties and switch to the Symbology &
Change Render type to Single band pseudocolor.

Go to Color map, click Invert Color Ramp.
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Note that the clouds may interfering with the NDWI
interpretation.



Working with Raster Data PAYSZAN

Follow Along: Clipping raster image ‘

() Clip Raster by Mask Layer *

- Parame ters | Log
1. Inthe Menu Bar, click on Raster — ot Q_A
Extraction — Clip Raster by Mask | o ez 0

Mask layer

Laye r . | [~ adm_gadm_kawang [EP5G:4325] = | ig % | ... |

Selected features only
Source CRS [optional]

2. Inthe Input Layer, select ndwi. |

Target CRS [optional]

- ][@]
p Advanced Parameters 6
3 . I n th e M aS k Laye r y Se I e Ct Eﬁﬁ;ﬁa ASIA/BHUTAN TRAINING Day 01/Data/SENTINEL-2/ndwi_kawang, tif I
ad m_g ad m_kaWan g . V| Open output file after running algorithm

GDAL/OGR. console call

4. Save the result to ndwi_kawang.tif. i v o6 i e 2 SO LN oy sy

\SENTINEL-2\ndwi. i* "D:/03_SENTINEL ASIA/BHUTAN TRAINING/Day 01/Data/SENTINEL-2fndwi_kawang.t

5. Click Run.

| 0% a | Cancel
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Working with Raster Data

Follow Along: Clipping raster image

Once the clip is created, the new raster file
will be loaded to the Map View.
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Working with Raster Data PAYSZAN

Follow Along: Transforming raster data

. . . Q Warp (Reproject) e
QGIS is capable of overlaying two datasets in T
different projections by reproject them “on the fly”. Pusmets | oo e
Input layer =
However, you may vv_ant to transform raster data to |;nd:i_kam == a'm
another CRS (Coordinate Reference System) to Source GRS [optonal]
ensure that all your datasets are in the same CRS. | G
Target CRS [optional]
. | EPsG:4326 - s 84 M ||§|
1. Inthe Menu Bar, click on Raster — Resamping method to use
Projections — Warp (Reproject). [NearestNeirbour d
Nodata value for output bands [optional]
. | Not set |3|
2. In the Input Layer, Select ndWI_kaWang_ Qutput file resolution in target georeferenced units [optional]
|Notset J3|
. P Advanced Parameters °
3. Inthe Target CRS (optional), select EPSG: S
4326 — WGS 84. |D:/03_SENTINEL ASIA/BHUTAN TRAINING/Day 01/Data/SENTINEL-2/ndwi_kawang_geo. tif a | |;|
V| Open output file after running algorithm
4. Save the result to ndwi_kawang_geo.tif. -
i | 0% | Cancel
5 . CIICk Run- | Advanced | |Run as Batch Process... el Run | | Close I Help |




Plugins A\

Follow Along: Installing a new plugin

(2 Plugins | All (1317) hd
a All | U quickmap a |
. H H MapTil
Pfl 1yglns allow you to extend the functionality QGIS - — T e QuickMapServices )
offers. 2 Not installed e Easy to add basemaps and geoservices
) . J4 Upgradeable Easy to use list of services and search for _ﬁndmg datasets
1. Inthe Menu Bar, click on Plugins — Manage A eape 7/ amarmaign-com, Davelopad by MestGiS. any
1 feedback is welcome at https://nextgis.com/contact
and Install Plugins. P
T 1463 rating vote(s), 6637389 downloads

Tags wfs, wms, openstreetmap,
osm, service, tms, geojson,
internet, gms, basemap

2. Inthe dialog that opens, find the
QuickMapServices plugin. It is a simple, easy-
to-use plugin that adds base maps to your
QGIS project.

More info homepage bug tracker code
repository

Author NextGIS

Available version (stable) 0.12.34 updated at 11/23/2023
4:43 PM

3. Click Install Plugin.
4. Click Close.
Your new plugin is installed. In the Menu Bar, go

to Web — QuickMapServices to see the list of
base maps that are available from this plugin.

‘ e '
| Upgrade All | | Install Plugin |
G | Close | Help |




THANK YOU

Geoinformatics Center, Asian Institute of Technology
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Credit:
Free Quantum GIS Training Manual by Linfiniti Consulting CC. Licensed under a Creative Commons Attribution 4.0 International.
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