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 What is shoreline?

» The shoreline is the place where
a large body of water, like an
ocean, lake, or river, meets the land



Satellite image Download (Landsat data

What is shoreline change?
Shoreline change refers to the loss or gain of land area or changes to the landscape on the marine edge.

The shoreline is constantly influenced by sea level variations, climate and ecosystems that occur over a wide range of
time scales.

The processes of erosion, accretion, sedimentation, patterns of wind, wave, and sea level rise caused shoreline
changes,
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Satellite image Download (Landsat data

Satellite data selection for shoreline extraction

 Select Cloud-free satellite data (Jan to March )
« Select high tide duration satellite passes (use wxtide software)

http://www.wxtide32.com/

https://semiautomaticclassificationmanual.readthedocs.io/en/latest/faq.html?fbclid=IwAR2zxIsF4gqgOw8D5f8RM3bRiSZFu6hnsDKbnc
B0aPxzL XxePkbbjTd7m2s#can-i-use-the-previous-version-7-of-scp

Useful links:
QGIS Older versions: https://download.qggis.org/downloads/
QGIS Plugins: https://plugins.ggis.org/plugins/

https://www.usgs.qov/landsat-missions/landsat-collection-2
https://www.usgs.qov/landsat-missions/landsat-science-products



http://www.wxtide32.com/
https://semiautomaticclassificationmanual.readthedocs.io/en/latest/faq.html?fbclid=IwAR2zxlsF4gqQw8D5f8RM3bRiSZFu6hnsDKbnc_B0aPxzLXxePkbbjTd7m2s#can-i-use-the-previous-version-7-of-scp
https://semiautomaticclassificationmanual.readthedocs.io/en/latest/faq.html?fbclid=IwAR2zxlsF4gqQw8D5f8RM3bRiSZFu6hnsDKbnc_B0aPxzLXxePkbbjTd7m2s#can-i-use-the-previous-version-7-of-scp
https://www.usgs.gov/landsat-missions/landsat-collection-2
https://www.usgs.gov/landsat-missions/landsat-science-products
https://plugins.qgis.org/plugins/
https://plugins.qgis.org/plugins/

Satellite image Download (Landsat data

» (o to http://earthexplorer.usgs.gov/ and create new User aCCOUNt sy L_0Qin

& C 8 htips//earthexplorer.usgs.gov X o

arthExplorer - Home Page Expires In 1:58:20 ¢

Home EMLES Feedback Help

Search Criteria XQLEE ' gudiionat Cntena@ Search Criteria Summary (Show) 2 1 Clear Criteria
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name to show a list of data sets.
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Adding data to multiple band sets:

»Go to SCP click on band set === SCP plugin window opens.
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In the last slide, one band set is created
If we want to create more band sets and
Add different bands to them.

Create new band set and add bands:

Clock on add a new band set—> and select
that new band to Add bands to that band set
- select Bands and click on add bands

to band set.

Add or remove bands from the band set:

select bands in the band set to remove
For that band, click on the delete row.

To remove all bands from band set-> click
on reset.

Select band set and select bands in single
band and click on add bands to band set.



Raster Band Composition/ Layerstack:
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Change the band combination

»Select the FCC image— right click =— properties
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® Landsat Clip coordinates
Sy MODIS UL |85,1719228 19,5739574 LR |84.7419299 19.2365783 ®! Sho 5
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ﬁ Sentinel-1
", Sentinel-2 Lse vector for dipping = 0
®® sentinel-
Use vector field for output name -

Clip multiple rasters
£
u Mosaic band sets
“ Meighbor pixels
@ Reproject raster bands
'ﬁl Split raster bands
5 Stack raster bands
k¥ Vector to raster
L # Band processing
g Postprocessing
& Band calc
@ Batch
» #% Settings
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Use temporary ROI for dipping

»Go to SCP - preprocessing = Clip multiple
rasters - Select band set - Use value as no
data: 0 - O/P name: give any name —>to
select RIO click on set an area in the map, >
put points on the map, > click on the run >
give output folder name.

Select ROI using a vector file:

If you have an ROI vector file we can use that
file to clip the raster image - open the vector
file in map window —>just check the use
vector for clipping: select our vector file >
and run give o/p path.

Select ROI using temporary ROI:

Using the ROI tool in the map window draw
ROI on the map/ image. Now in SCP Check
use temporary ROI for clipping=> run - give
output path.



Line Shapefile creation:

» Gotolayer e Create Layer — New shapefile Layer
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Line Shapefile Editing

» Select line shape file
»Click on Toggle editing == add line feature =——— draw a line on image
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SCP Do!

» To save edited data click on save layer edits.
» To stop editing click on Toggle editing
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Split line feature :

» Select the line which you want to split using select features by area or a single click

» Click on split features= draw a line where you want to split and right-click to complete the line
Reshape Line feature:

» Select the line which you want to split using select features by area or a single click

» Click on the reshape feature == draw a line where you want to split and right-click to complete the line
Note: Drawing a line in reshape the feature line first point and the last point should touch the line feature
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Shoreline extraction

Method: 02

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

Convert to binary: NDWI>0.01 /-0.03
Convert binary to shapefile

Convert raster to Vector

Smooth line and edit




NDW!I Calculation:

Method: 01

Go to SCP - post-processing - Band calc - write NDWI

formula

NDW!I formula = (Green-NIR)/(Green + NIR) - click on Run

—> Give name and output path.

Filter

& Export signatures =
& Import signatures
& LCS threshold
E Multiple ROI creation
%Y RGB list
E\: Signature threshold
‘ Download products
1) [-v Preprocessing
- # Band processing
; Band combination
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Clustering
PCA
Random forest
Spectral distance
= G Postprocessing
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[i% Classification dilation
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Rj: Classification report
I‘! Classification to vecto
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' Cross classification
Edit raster
m Land cover change
@ Reclassification
SE Zonal stat raster
B Band calc
@ Batch
4 x Settings
= User manual

s

L
RF
25

7 semi-Automatic Classification Plugin

Shoreline extraction

Method:02

Go to processing toolbox > Raster Analysis = Raster

Calculator = Write NDWI formula or go to NDVI Click

ok = Run.

on Add - select green band at Red and NIR at NIR =

- (]} X
Q Raster Calculator
]
Filter 3 Parameters | Log
=1
- i E
Variable Band name = Hpressen
18 raster18 bandset#b™ & Layers Operators
T
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LCO8_L1TP_140047_2014040
20 | raster20 bandset#h (&) clip_LCOB_[1TP_140047_201 g / acos asin In oR
clip_LCO&_L1TP_140047_201
21 | raster21 bandset®¥b3 clip_LCOZ_L1TP_140047_201 = sgrt tan atan ( )
22 | raster22 bandset¥b4 clip_LCO8_L1TP_140047_201 < = = 1= <= .
ndwi@1 _
23 | raster23 bandset1b1 - (I b abs min max
2 Expression {144 Decision rules Expression
» - » » — » (LCOB_LITP_140047_20140404_20200911_02_T1_Bvirt_rast@4 - LC08_L1TP_140047_20140404_20200911_02_T1_B3@1) / (LCOB_LITP_140047_20140404_20200911_02_T1_Bvirt_rast@4 +
("bandset#b2"-"bandset#b4™) / ("bandset#b2"+"bandset#b4™) [ -][=]]/ == 1= LCO8_LITP_140047_20140404_20200911 02 T1 B3@1)
<=l |[~]]v =
Expression is valid
Functions =
Conditional Predefined expressions
NDVI
where
Logical Reference layer(s) {used for automated extent, cellsize, and CRS) [optional]
AND 0 inputs selected
Cell size (use 0 or empty to setit automatically) [optional]
OR n_nnonnn
XOR -
| 0%
‘ - Advanced ~ | |Run as Batch Process.
Input NoData Use value » | Calculation . " y & Al
as value ¢ NoData *| data type Float32 ~ | Extent: V| Intersection Same as | 'Map extent’ - Align
Qutput raster
Output ~ - Set - Set -
Float32 = NoData va 32768 ~ V| NoData mask scale 1.0000000 > offest 0.0000000 ~| BATCH ° RUN >

Raster
calculator

This algorithm allows
performing algebraic
operations using raster
layers.

The resulting layer will have
its values computed
according to an expression.
The expression can contain
numerical values, operators
and references to any of the
layers in the current project.
The following functions are
also supported:

-sin{), cos(), tan{), atan2(),
InQ), log100

The extent, cell size, and
output CRS can be defined
by the user. If the extent is
not specified, the minimum
extent that covers selected
reference layer(s) will be
used. If the cell size is not
spedified, the minimum cell
size of selected reference
layer(s) will be used. If the
output CRS is not spedfied,
the CRS of the first
reference layer wil be used.

The cell size is assumed to be
the same in both X and ¥
axes.

Cancel

Close Help



Shoreline extraction

Now set the water and land NDWI range - and convert it into binary(0,1) data.
Go to processing toolbox > Raster Analysis = Raster Calculator - Write threshold (ex:
"ndwi@1" > -0.03) = Reference - select our layer CRS = give output Name and path = Run

@ Raster Calculator hod
b a
Parameters Log Raster
_ «| | calculator

2 + . cos sin log10 AND

OpenStreetMap @ This algorithm allows
OpenStreethMap@2 = f acos asin In OR performing algebraic
OpenStreetMap@3 operations using raster

-~ sqrt tan atan { ] layers.

practcluster@
squareclip_LC08_L1TP_140047 20140404 20200 The resulting layer will have
squarec|ip_LCﬂS_UTP_M-OM?_?_ﬂM-OdM_ZﬂZDC - - its values computed
—‘ nnnnnnn Lew 1 70C 11TH 1AOOAT 01 A0ANA _J.I"l_lul:-l" abs min — aCCDrding tl:llan ExprESSiD!'l.
The expression can contain
numerical values, operators
and references to any of the
layers in the current project.

e The following functions are
ndwi@1" = -0.03 also supported:

Expression

-gin(), cos(), tan(), atan2(),
InQ), log10)

The extent, cell size, and
output CRS can be defined
. by the user, If the extentis
Predefined expressions not specified, the minimum
extent that covers selected
MDWI - Add... Save.. reference layer(s) wil be
used. If the cell size is not
spedified, the minimum cell
Reference layer(s) (used for automated extent, cellsize, and CRS) [optional] Eﬁi?(;;il-ﬁlclidursf;r? 1':1?&
- output CRS is not specified,
1input selected the CRS of the first

Cell size {use 0 or empty to set it automatically) [optional] reference layer will be used,

Expression is valid

| 0% Cancel

Advanced | |Run as Batch Process... Run | Close Help




Shoreline extraction INCSS

NDW!I to Binary conversion output. Here zero is the ocean (water body) part and one is the land part

A
1<}

Layers [ (%)

v == shoreline2013

= | B ndwibinary
Band 1 (Gray)
1

IU

= ndwi

=" Virtual Band Set 1

¥ RT_LCO8_L2SP_140047 20120410 202
¥ RT_LCO8_L2SP_140047 20120410 202
¥ RT_LCO8_L2SP_140047 20120410 202
v/ & RT_LCOS_L2SP_140047_20130410_202
B RT_LCO8 L25P_140047_20130410_202
B RT_LCO8 L25P_140047_20130410_202
B RT_LCO8 L25P_140047_20130410_202
B RT_LCO8 L25P_140047_20130410_202

<&

* T v v v v v w wvw

Processng Toolbo Layers




Shoreline extraction IN@IS

Convert from binary to polygon: Go to Raster = Conversion—-> Polygonise (Raster to Vector)—> input select our
ndwibinary file, give output path and name - run

Or + & Wi
= Data Tools

Directly convert raster to line feature: Go to processing toolbox = whitebox tools = data tools - ) ComerRassformt

RateI’TOVGCtOI'LIneS @ RasterloVectorlines

{7/ RasterToVectorPoints
] RasterToVecterPolygens

( Polygonize (Raster to Vector) it

Output of the raster to vector conversion

Parameters Log

Input layer

"® ndwibinary [EPSG:32645] bl
Band number

Band 1 (Gray) -
Mame of the field to create

DM

Use 8-connectedness

p Advanced Parameters
Vectorized

D INCOIS-OTGA/Dayd3/LC05_20130410 raster topolygon_new.shp
v | Open output file after running algorithm
GDAL/OGR console call

gdal_palygonize.bat D: INCOIS-OTGA/Day03/LC05_20130410/ndwibinary. tif -b 1 -f "ESRI Shapefile” D: INCOIS-0TGA/Day03/LC08_20130410/

ractartanalunnn noe chn ractartnnalsnan s Dkl

0% Cancel

Advanced <~ | Run as Batch Process... Run | Close Help




Shoreline extraction

Now select rastertovector polygon file = click on toggle editing = select the and part polygons and delete, keeping
only ocean part polygons—-> click on save-> click on toggle edit to stop edit.

RQV.AMBB 4T -2R-2E*8
8 Poumm- Ak

GG (EPE % R -
Q¥ v el 1Y € X K-\ By o
taness '

1

IEI

b = ndwi
b ¥ Virtual Band Set 1 -
b ¥ RT_LCOB 125P 140047 20130410 202

SIENCENS




Shoreline extraction

Now convert the polygon file to a line file: Go to processing toolbox = Vector geometry = select input fille (raster
to vector) = give path and output = run

Processing Toolbox
L CNCIERIEARN
L polygon
Raster pixels to polygons
= ) Vector general
¥ Convert spatial bookmarks to layer
* ) Vector geometry
mm Add geometry attributes
Create layer from extent
Create layer from point
P Eliminate selected polygons
Force right-hand-rule
7 Linesto polygons
Polygonize

¢ Polygons to lines
Roundness
B vorenoi polygons
= (&} Vector selection
Filter by gecmetry type

~ e GDAL
= Raster conversion

4 Polygonize (raster to vector)
= Raster extraction
[ Contour Polygons
= Vector geoprocessing
i Clip vector by mask layer
~ g GRASS
* Vector (w.™)
@ w.rast.stats
% wviolines

Yuu:zr‘ladde gorithms to the toolbox

Processing Toolbox Layers

R T

Parameters Log

Input layer

4

D INCOIS-0TGA/Day03/LC08_20130410/rastertopalygan_new.shp

SR

Selected features only

Lines
D:fINCOIS-OTGA/Day03/Pract/shoreline2013.shp

v | Open output file after running algorithm

0%

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

T

>

Polygons to lines

Converts polygons to lines

Cancel

Close Help




Shoreline extraction

Line smooth: Go to processing toolbox = Vector geometry > smooth - give input our line (shore line) feature >

give offset 0.25 or 0.5 (see the changes) - give output path and name - run

Processing Toolbox

=E]

2008 N
O, smooth
* () Vector geometry
~ 4 GRASS
= Raster (r.*)
@ r.resamp.rst
* [ WhiteboxTools
* Geomorphometric Analysis
(7] FeaturePreservingSmoothing
(7} SmoothVegetationResidual
* GIS Analysis
([l SmoothVectors
¥ Image Processing Tools - Filters
[ ConservativeSmaothingFilter

| Q Smooth

Parameters Log
Input layer
5/ Lines [EPSG:4326]
Selected features only
Iterations
1
Offset
0.500000
Maximum node angle to smooth
150.000000
Smoothed
[Create temporary layer]

v | Open output file after running algorithm

0%

Advanced = | |Run as Batch Process...

- ) R L=

ik

@

L

@

nu

Run

-

Smooth

This algorithm smooths the
geometries in a line or
polygon layer. It creates &
new layer with the same
features as the ones in the
input layer, but with
geometries containing a
higher number of vertices
and corners in the
geometries smoothed out,

The iterations parameter
dictates how many
smoothing iterations will be
applied to each geometry, A
higher number of iterations
results in smoother
geometries with the cost of
greater number of nodes in
the geometries,

The offset parameter

controls how “tightly” the
smoothed geometries follow |+

Cancel

Close Help

Line smooth Output

:gr‘i W |2 @ |+ v | ¥ gﬂ W T ‘E’p@m-@
Layers (=]
¢ i ® TS~ QD

v Smoothed =]

V| 7 Lines =]

» W RT_LCO8_12SP_140047_2013|
t W RT_LCO8_L25P_140047_2013|
’ ¥ RT_LCO08_L2SP_140047_2013|
b [v] 3 RT_LCOS_L2SP_140047_2013(
, B RT_LCO8_L2SP_140047_2013|
’ ¥ RT_LCO08_L2SP_140047_2013|
t W RT_LCO8_L25P_140047_2013|
, B RT LCO8 12SP_ 140047 2013|
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