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Summary 
This SOP describes the derivation of beach profiles from survey points, measuring profile 
dimensions, comparing profiles across time, and reporting results. These steps will be performed in 
accordance with Monitoring Coastal Topography at Gulf Coast Network Parks: Protocol 
Implementation Plan (Bracewell 2017).   
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Generation of Beach Profile Cross-Sections, and Calculation 
of Dimensional Parameters 
The coastal topography protocol uses the Excel application 2D Analyst presented in Psuty et al. 
(2012) to plot the profile data in a distance/elevation chart, and derives the following dimensional 
parameters according to the type of morphology present: 

For beach profiles with foredune features: 

• Cross-section area above NAVD88; 

• NAVD88 distance from benchmark; 

• Foredune crest height; and 

• Foredune crest distance from benchmark. 

For beach profiles with bluff features: 

• Cross-section area above NAVD88; 

• NAVD88 distance from benchmark; 

• Bluff's edge elevation; and 

• Bluff's edge distance from benchmark. 

The raw profile data collected along each profile is stored in the ESRI feature class created in GULN 
SOP CT06—Initial Post-Survey Processing (Bracewell 2017a). The attribute table of the feature 
class stores information about each point (coordinates and elevation). To access the raw profile data 
follow the steps: 

1. Open ESRI ArcMap Desktop and add the feature class containing the profile data. 

2. Right-click on the feature class in the Table of Contents, and select “Open Attribute Table.” 

3. Select the records in the table that correspond to the data collected along the profile being 
analyzed, except for the benchmark point (Figure 1). Right-click on the selected records and 
choose “Copy Selected.” 
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Figure 1. Selecting and copying profile data in ArcMap Desktop. 

4. Open Microsoft Office Excel, and paste the copied records in a new, blank worksheet 
Each profile data set will be selected and run through 2D Analyst independently to derive the 
dimensional parameters: 

a. Open 2D Analyst and select “enable Macros” 

b. Save the 2D Analyst file with the name of the profile that is going to be analyzed with 
park code, benchmark ID and date (e.g., guisHi01_20170516). 

c. From the previously opened Microsoft Excel worksheet, select the cells that correspond 
to the data collected along the profile being analyzed (Figure 2). 
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Figure 2. Select the cells with the ID, X, Y, and Z data relative to the profile being analyzed. Do not 
include the benchmark point. 

 
Figure 3. Paste the selected and copied cells into 2D Analyst, in the area of “STEP 1: ENTER PROFILE 
DATA BELOW:” 

d. Copy the selection and paste it into the “STEP 1: ENTER PROFILE DATA BELOW:” 
area of the 2D Analyst file (Figure 3) 
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5. In “STEP 2: DOES THE DATA NEED TO BE SORTED?” of 2D Analyst, select one of the 
options according to the data inserted in STEP 1: 

The profile data were collected continuously and the ID column data are not sorted from smallest to 
largest number 

 Select first button:  

 
 

 
 

 
 

 

The profile data were collected in segments and therefore include a letter prefix and the ID column 
data are not sorted from smallest to largest number 

 Select second button:  

The profile’s ID column data are sorted from smallest to largest number   

 Select third button:  

The Program will automatically perform the calculations and derive the distance/elevation sequence 
of the profile. 

Select the -GRAPH- spreadsheet in the lower right corner of 2D Analyst to preview the beach 
profile. 

6. In “STEP 3: ENTER ELEVATION THRESHOLD:” of the -DATA- spreadsheet in 2D 
Analyst enter “0”—the elevation of NAVD88. 

7. The “Cross-section area above NAVD88” and the “NAVD88 distance from Benchmark” will 
be displayed in the grey box of 2D Analyst: 

“Total area above threshold:”     Cross-section area above NAVD88 
“Distance from starting point      NAVD88 distance from Benchmark 
 of profile to elevation threshold:” 
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8. Look at the beach profile portrayal in the -GRAPH- spreadsheet and depending on the beach 
morphology present, identify the point that marks the position, the elevation, and the distance 
from the Benchmark of: 

a. The foredune crest (Figure 4), or 

b. The bluff’s edge (Figure 5) 

 

 
Figure 4. Identification of the point on the beach profile graphical portrayal that represents the foredune 
crest position, elevation, and distance from the benchmark. 

Distance = 13.87
Elevation = 3.685
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Figure 5. Identification of the point on the beach profile graphical portrayal that represents the bluff’s 
edge position, elevation, and distance from the benchmark. 

  

Distance = 11.75
Elevation = 5.408

9. Repeat steps 1 through 9 for each profile and save the 2D Analyst files into the same project 
folder.  

The dimensional parameters derived from the beach profiles are stored in a data matrix with the 
measurements for all the park’s profiles for each survey and with the summary statistics for each 
park, park unit, or park section, according to the protocol nomenclature (Table 1). The matrix will be 
created in a Microsoft Excel spreadsheet and the dimensional parameters, derived in 2D Analyst, will 
be copied to the matrix. The statistics will include the mean, standard deviation, maximum, and 
minimum values for the overall beach profiles monitored along the park. 
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Table 1. Data Matrix with dimensional parameters and summary statistics derived from synthesized 
beach profiles at GUIS Horn Island for spring 2012. Depicts dimensional parameters for Horn Island—
201204. 

Benchmark Cross-section Area 
above NAVD88 (m2) 

0 Elevation distance from 
Benchmark (NAVD 88, m) 

Foredune crest 
elevation (m) 

Foredune crest distance 
from Benchmark (m) 

hi01 321.36 125.95 10.91 37.7842174 

hi02 288.30 111.07 7.12 33.31953567 

hi03 460.68 163.88 8.12 49.16452823 

hi04 221.33 186.28 9.45 55.88484402 

hi05 283.76 89.83 6.96 26.94903815 

hi06 341.63 176.49 4.23 52.94738614 

hi07 234.29 187.14 5.40 56.14229765 

hi08 471.38 126.53 8.53 37.95831846 

hi09 252.03 135.34 6.18 40.60063641 

hi10 371.07 63.70 8.42 19.10986482 

Mean 324.58 136.62 7.53 40.99 

StDev 87.93 41.80 1.97 12.54 

Max 471.38 187.14 10.91 56.14 

Min 221.33 63.70 4.23 19.11 

 
Quantifying Change by Comparison of the Dimensional 
Parameters  
Biennial Comparisons 
The measure of biennial change compares the dimensional parameters of the same season over a span 
of two years. Because seasonal variation is absent from this comparison, the change reflects the 
short-term balance of sediment supply (loss of sediment should produce a reduction of the 
dimensional parameters, whereas gain of sediment should produce an increase). Although the change 
in beach morphology does represent the positive or negative sediment budget, it may also represent 
the contrast in storm frequency and severity. Thus, annual comparisons are valuable but they are 
short-term measures that incorporate a variety of variables.  

The dimensional parameters derived from the profiles are compared between surveys and are used to 
portray the temporal and spatial geomorphological change at each park. Data sets presented in tabular 
form should include summary statistics (Table 2). The mean change will represent the average 
change of the dimensional parameters for the totality of the measured profiles along the park 
shoreline. The standard deviation of seasonal change is a measure of the spread of difference values 
about the mean change calculation. Other statistical measurements may be calculated, such as 
maximum and minimum change, and median and mode, to describe and display the distributional 
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characteristics of the data set. The graphical portrayal of alongshore change in dimensional 
parameters conveys the alongshore spatial variation of these changes within the park or park unit 
(Figure 6). 

Table 2. Data Matrix with synthesized dimensional change values and summary statistics between spring 
2012 and spring 2014 for the beach profiles GUIS Horn Island.  

Benchmark Cross-section Area 
above NAVD88 (m2) 

0 Elevation distance from 
Benchmark (NAVD 88, m) 

Foredune crest 
elevation (m) 

Foredune crest distance 
from Benchmark (m) 

hi01 13.78 5.40 0.47 1.62 

hi02 -0.29 -0.11 -0.01 -0.03 

hi03 -15.02 -5.34 -0.26 -1.60 

hi04 2.76 2.32 0.12 0.70 

hi05 -13.35 -4.23 -0.33 -1.27 

hi06 28.43 14.69 0.35 4.41 

hi07 18.38 14.68 0.42 4.40 

hi08 26.16 7.02 0.47 2.11 

hi09 4.56 2.45 0.11 0.73 

hi10 -14.90 -2.56 -0.34 -0.77 

Mean 5.05 3.43 0.10 1.03 

StDev 16.40 7.12 0.33 2.14 

Max 28.43 14.69 0.47 4.41 

Min -15.02 -5.34 -0.34 -1.60 
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Figure 6. Graphical portrayals of the change of the dimensional parameters between spring 2012 and 
spring 2014 for beach profiles at GUIS Horn Island. 
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Long-term Comparisons 
The change in the dimensional parameters may be analyzed by comparing the endpoints of the data 
series or the analysis may include the individual seasonal data sets, incorporating a series of shorter-
term differences. By comparing the sequence of difference measurements over time, the trend in the 
data set may be determined. The trend may be a simple observation of the increase or decrease in the 
mean difference per year of any or all the dimensional parameters. The trend could also involve the 
calculation of the mean rate of change of the annual differences of the dimensional parameter, as well 
as a similar comparison of the seasonal differences. This approach identifies the internal variation in 
dune/beach profile morphology in reaching its final location. Any of these measures of change in the 
dimensional parameters will generate a suite of numbers upon which statistical analyses may be 
performed to summarize the trend of the change. Trend analysis becomes more meaningful with a 
longer record of beach profile change. A minimum of five surveys should be used to begin to depict 
long-term trends of change utilizing the methods in this protocol. 

Production of Reports 
Biennial Project Report 
The Biennial Project Report is a summary of the geomorphological change data over the period of 
two years (two surveys). General statistics (mean and standard deviation) will be included for 
biennial comparison. The Biennial Project Report is organized into sections to present the data in 
narrative, tabular, and graphical form. The sections are as follows: 

• Introduction 

• Site and situation 

• Timing of coastal topography surveys 

• Natural and cultural events affecting the geomorphology 

• Areas of special interest 

• Changes to the protocol 

• Coastal topography surveys data sets, summary statistics, and portrayal of change 

• Information for management and recommendations 

• Problems/concerns 

• Appendices 

• Bibliography 
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Project Trend Report 
The Project Trend Report is a summary of the full database of coastal topography, with an emphasis 
on the previous ten years (five surveys). It is a comprehensive complement of analyses that 
synthesize the geomorphology change data, and provide scientific interpretation of the trends 
revealed in the numerical analyses. The sections of the report are as follows: 

• Introduction 

• Site and situation 

• Timing of coastal topography surveys 

• Natural and cultural events affecting the Geomorphology 

• Areas of special interest 

• Changes to the protocol 

• Coastal topography surveys data sets, summary statistics, and portrayal of change  

• Trend analysis, description and interpretation 

• Information for management and recommendations 

• Problems/concerns 

• Appendices 

• Bibliography 
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