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The shoreline is the place where a

large body of water, like an ocean

or lake meets the land.

Due to the dynamic nature of

shoreline boundary, its important

to understand the Long- and

short-term shoreline changes rate

for coastal vulnerabilities point of

view.

Introduction



Overview

I. Download satellite data

II. Band Combination 

III. Shoreline Digitization 

IV. Estimation of Shoreline Rate Using Shoreline 
Analysis System (DSAS)

V. Shoreline Changes map



Download Landsat data from http://earthexplorer.usgs.gov/

http://earthexplorer.usgs.gov/


Download Landsat data



Spectral bands of Landsat 7 & 8 

Landsat 7 Wavelength (micreometer) Resolution (meters)

Band 1 0.45-0.52 30

Band 2 0.52-0.60 30

Band 3 0.63-0.69 30

Band 4 0.77-0.90 30

Band 5 1.55-1.75 30

Band 6 10.40-12.50 60 * (30)

Band 7 2.09-2.35 30

Band 8 .52-.90 15

Band Wavelength Useful for mapping

Band 1 – coastal aerosol 0.43 - 0.45 coastal and aerosol studies

Band 2 – blue 0.45 - 0.51

Bathymetric mapping, distinguishing soil from vegetation and 

deciduous from coniferous vegetation

Band 3 - green 0.53 - 0.59 Emphasizes peak vegetation, which is useful for assessing plant vigor

Band 4 - red 0.64 - 0.67 Discriminates vegetation slopes

Band 5 - Near Infrared (NIR) 0.85-0.88 Emphasizes biomass content and shorelines

Band 6 - Short-wave Infrared 

(SWIR) 1 1.57 - 1.65

Discriminates moisture content of soil and vegetation; penetrates thin 

clouds

Band 7 - Short-wave Infrared 

(SWIR) 2 2.11 - 2.29

Improved moisture content of soil and vegetation and thin cloud 

penetration

Band 8 - Panchromatic 0.50 - 0.68 15 meter resolution, sharper image definition

Band 9 – Cirrus 1.36 - 1.38 Improved detection of cirrus cloud contamination

Band 10 – TIRS 1 10.60 – 11.19 100 meter resolution, thermal mapping and estimated soil moisture

Band 11 – TIRS 2 11.5 - 12.51

100 meter resolution, Improved thermal mapping and estimated soil 

moisture

Landsat 8 Operational Land Imager (OLI) and Thermal Infrared Sensor (TIRS)

Landsat 4-5 Thematic Mapper (TM) and Landsat 7 Enhanced Thematic Mapper Plus (ETM+)



Color map Color Band 
Combination of 

Landsat 7

Landsat 8

Infrared 5,4,3 6,5,4

Natural 3,2,1 4,3,2

False
5,4,3

6,5,4

False
7,5,3

7,6,4

False
7,4,2

7,5,3

Common band combinations in RGB comparisons for Landsat 7 & 8.



Go to Data Management Tool→  Raster → Raster Processing →
Composite Bands then select band1,2,3,4 and 5

Band Composite

FCC Landsat Image

Input: 
Geotiff satellite data

Output: 
BandComposite data



Create New feature shapfile

Assign projection to shapefile

Go to Catalog →Navigate to 
Working folder → Right click on 
folder and Create Shapfile

Create New shapfile window will 
popup.
Insert File Name and feature type as 

polyline.
Go to edit button, then select 

Import button and assign to UTM 
projection. 

Create  individual year shapfile and put at 
D:\Marine_GIS_Training_ITCO_PCMohanty\ShorelineMapping\InputData\
ShapFile folder



Go to Customise → click on Toolbars
→ Editor → Start editing

Arrange band 4,3,2 for landsat 7 &
5,4,3 for landsat 8 then fix the map 
Scale  1:25,000 for digitization
digitize shoreline

Add all the blank shoreline.
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Add filed DATE : 
Text data type, 10  

length 
Data format 

(MM/DD/YYYY)

UNCERTAINTY : 
Numeric data type

BASELINE
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Input File for DSAS

ID: 
Long Integer  Data type

OFFshore : 
Short Integer  Data type

CastDir: 
Short Integer  data type

Group: 
Long Integer  data type



Add DATE & UNCERTAINITY Field

Append All the Shoreline

Dissolved Shoreline based on DATE field

Shoreline



Baseline

Copy latest year Dissolved Shoreline 
Create Buffer

Converted to Polygon to Polyline Remove Sea ward side line 



User-specified output parameters include 
transect spacing and transect length. 

Screenshot showing the DSAS Set Default Parameters 
window and the Cast Transect Settings tab. 



Screenshot showing the DSAS Set Default Parameters 
window and the Shoreline Calculation Settings tab. 

Screenshot showing the DSAS Cast 
Transects window. 



Illustration of simple and smoothed transect 
casts. 

Transect order based on ID number



Screenshot of ArcMap project illustrating the 
transect-shoreline intersection points used in 
selected rate-change calculations.

EPR statistics calculation



Convert transect line  to  Vertices point then
Create Theissen Polygon 

Intersect Theissen polygon and Shoreline

Transfer  EPR value into  Shoreline 



Generation of Base Map:

Click on Layout View → Right click on layout window→ go to properties and 

click on grid. 

Insert → click on legend, North Arrow and scale bar and other marginal details.

File → export map to generate final Shoreline Change map

Shoreline Change Map



Thank you


