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2 Digital Shoreline Analysis System
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! Digital Shoreline Analysis System
2 United States Geological Survey
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INPUT 3 Step 1. SET DEFAULT PARAMETERS

J Personal Geodatabase - Transect settings
&F : ;
Shoreline calculation settings
1| vaseiine - Metadata settings

- Log file output options

-I—r | shorelines

Step 2. CAST TRANSECTS

E shorelines_uncerlainly L Trangect storage geodatabase
(optional table) - Casting method
- Simple
- Smoothed (and smoothing distance
OUTPUT ( 9 )

- Flip baseline orientation

J Personal Geodatabase «— - Transect metadata file created

_Lr | ransects

Step 3. EDIT (optional)
- Modify baseline (enforce topelogy with transects)
Transect Layer:| |

- Direct edit of individual transects

Step 4. CALCULATE CHANGE STATISTICS
o - Choose existing transect layer
Tranzect Layet:| ;I

- Select statistics to calculate

- Specify confidence interval

- Shoreline intersection threshold
PROCESS
BEGINS
- DSAS validates all user selections

- Checks for transect edits or modifications

OUTPUT - g:ec:s :or D“SAS S.XC:r?n:;ecls
- Checks for all required fields
J Personal Geodatabase = e \When validation is successful TR
— - Measurement locations created
== dd_hh
: (RS mmAR AnmmES - External module XML input table created

TIP: Switch to the “Source” tab T EXTERNAL MODULES ‘
to view output table of statistical - .
results in ArcMap project. - External modules called based on user’s selections

- External results returned (XML)
- DSAS imports results to a new table with timestamp
- Process step added to transect metadata file
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N.B.: The size of the arrows is
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Source: World Lakes Database, International
Lake Environment Committee (ILEC), 2005.
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Abstract

In recent years, determining the rate of shoreline changes by the historical trend method has
been of great interest to researchers and has been repeatedly reported as a basis for predicting
future changes. Among the outstanding achievements of this research (using numerical
modelings, field studies, etc. to reduce model errors) to provide a framework that expresses
the relationship between water level and the rate of shoreline changes in the study area and
through it can predict future changes in the shoreline, taking into account the general
conditions of the region as well as the water level at the projected time horizon.

For this purpose, about 22 km of shorelines of one of the sensitive areas with high economic
value areas in Mazandaran province was selected for the study, which is adjacent to the
commercial port of Fereydoonkenar and has seen a wide range of human interventions during
periods of increasing and decreasing water level. The Digital Shoreline Analysis System
(DSAS) plays a role in this research as a historical trend method.

Based on the Caspian Sea water level data, two incremental and decremental scenarios were
selected for modeling. The results of the endpoint rate and the linear regression rates and the
weighted linear regression rates approaches of the digital shoreline analysis model were
obtained as the shoreline change rate for both scenarios.

It was observed that the progress and reversal of the shoreline of the study area were directly
dependent on the water level, and the graphical and statistical comparisons of the results of
the prediction of the shoreline changes indicated the appropriate accuracy for most areas.
Finally, using the results of this framework, the action was taken to predict the shoreline in a
specific time position in the future. With this in mind, let us show how the model’s

achievements can be used to predict the future of the shoreline.

Keywords: Shoreline Digital Analysis System, Historical Trend, Caspian Sea,
Fereydoonkenar Port, Shoreline.
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