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1 Introduction

Modern electronic instrumentation produces large amounts of data. Often, this
abundance of datais not utilized because the engineer or scientist does not have an
effective way to visuaize and analyze dl of it within project time schedule. This

e
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The HyPAS was designed to perform al major functions after data collection to
report writing. The system supports hydraulic and hydrodynamic studies involving:

a. Veocity
(1) Plan view contours

(2) Plan view vector plots

(3) Cross-section plots

b. Sediment

(1) Grain-size distribution plots
@ Frequency weight histogram
(b) Cumulative frequency weight percent

(2) Composite sample from multiple samples
@ Comparing composites with reference curves
(b) Adjust fill factor (RA)
(c) Renourishment factor (RJ)

c. Project management
(1) Importing photographs

(2) Time series data anaysis

d. New tools are constantly under development to meet sponsors needs.

HyPAS' veocity analysis tools provide three basic applications: contouring an
areain plan view from a user-defined constituent and depth range, generating cross
sections from a transect, and plotting vector magnitude and direction in plan view
from a user-specified depth range. HyPAS Sediment sample analysis tools allow the
user to generate frequency weight plots, calculate composite sample plots, and
perform varied analysis routines. HyPAS' project management tools allow the user
to import photographs for project enhancement and import time series data to
manage and plot.

System Specifications

HyPAS Version 4.0.1 is developed to run within ArcView GIS 3.0. All of the
ArcView GIS 3.1 minimum requirements must be met. Additionaly, the following
requirements apply:

1-2
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a. Intel Pentium or compatible or better

b. Windows 95, 98, or NT

c. Additiona 5 MB available disk space

d. ArcView GISVersion 3.0 and 3-D Analyst Extension
e 32MB RAM (64 MB recommended)

f. 1 MB video RAM

g. Mouse

HyPAS Additionsto ArcView’'s Graphical User Interface

There are additions to the Graphical User Interface (GUI) that is standard in
ArcView. These provide accessto HyPAS' applications:

a. Importing ADCP velocity data
b.  Contouring in plan view

c. Plotting plan view vectors

d. Generating cross sections

e.  Photo importing

f.  Time series data plotting

g. Sediment sample analysis

These additions are placed on a custom dialog. This custom dialog is the HyPAS
menu. The menu is shown in Figure 1-1.

":.' Hydraulic Proceszes Analysis System [HyPAS]

"v"EIu:u:lt_I,I .-'f-.nal_l,lms

1 el

=-

Project Management————Sediment .-’-'-.naI_I,ISi;—"f-' I

BOEEEERE

Impu:url—‘

Figure 1.1. HyPAS menu
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2 Plan View Velocity Analysis

The “Plan View Velocity Analysis’ section of this report demonstrates the tools
associated with importing and processing Acoustic Doppler Current Profiler (ADCP)
data. Thisinstrument captures three-dimensiona spatially tagged velocity data
through the water column. Typically, lines or transect are collected at the project
location. These data then have to be converted from binary to an ASCII format
bef ore importation begins. Usually corrections have to be made to the data for
magnetic declination or any magnetic anomalies that might be present at the site or
due to the collection vessel.

Once the data have passed initial quality control measures, they are ready for
importation. After importation there are options for further processing including
plan view contours and plan view vectors. Both tools have the ability for further
analysis in the form of depth averaging. These options and techniques will be
further explained in the following sections.

Importing ADCP Velocity Data

To import ADCP data, click on the Import Data for HyPAS button (Figure 2-1)
and choose the ADCP Survey option (Figure 2-2).
Because HyPAS disables plan view analysis options except
when the user has a view open containing plan view data,
HyPAS makes sure the view has Plan View in its name. If {%
the view does not, then HyPASS appends the view name
with Plan View and notifies the user.
Figure 2-1. Import
The user is prompted to select the GI S file(s) data
(Figure 2-3). After selecting the files, the user is
prompted for the data set name (Figure 2-4). This
name cannot have more than seven characters, and it will be the theme name in the
table of contents at the l€eft of the view. Enter an applicable name.

HyPAS will import the ADCP data set and store it as a point theme and a
related database file. Because most applications will include multiple data sets,
HyPAS automatically returns to the prompt to select the GISfile(s). Cancel after
the last data set has been imported.

2-1
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! Please Choosze Data Type to Import

ADCP [Sediment|| Arcview || Arcview || ArcView |
Su_rvey Samples | Shapefike || GRID TIN

‘ SMS ” Image _”Bathymetry_]

Pleaze Select GIS file(s]) - [CANCEL]toend

File Mame: Directories: K

[f43 FEenea7 ge1 22211 5 g | ehclasshadepdata 41
= o 7 Cancel |
= class —

& adcpdata

Ligt Files of Typpe: Dinves:
| ADCP files [*.qis) 3| I (o =]

Figure 2-3. Menu for selecting ADCP files to import

"L" HyPAS - First File Chozen: c:\classhadcpdatal10030855 gis

Enter Mame far Data Set [ characters or Less] Ok

| ADCPswy, Cancel

Figure 2-4. Prompt to enter name for the imported data set

The datafile to import must be in the following format:

604541.90 338546.80 .0 .00 .000 .0 .0 .0 106 619 63.6 65.6 56.1 100  .000
604558.90 338580.50 .0 83.32 308.172 -65.5 53.0 -22.6 -41.6 62.7 .0 68.3 50.9 100 -4.733
604558.90 338580.50 1.5 91.49 301.568 -77.9 479 -59 -6.7 749 .0 76.6 69.7 100 -5.240
604558.90 338580.50 2.0 94.23 299.352 -82.1 462 -3 50 79.0 .0 79.4 76.0 100 -5.410
604558.90 338580.50 2.5 74.88 308.385 -58.7 46.5 .0 74 814 0801 754 100 -4.220
604558.90 338580.50 3.0 8256 307.716 -65.3 50.5 .8 -20 823 .0 831 784 100 -4.660
604558.90 338580.50 3.5 75.61 306.515 -60.8 45.0 .6 -62 8.8 .0 854 80.2 100 -4.280
604579.80 338615.00 .0 68.10 286.254 -76.1 10.9 -19.5 -11.0 65.0 .0 59.8 54.6 100 -4.324
604579.80 338615.00 1.5 99.99 303.013 -83.8 545 -10.0 14.0 745 .0 73.2 68.0 100 -6.350

There must be at least one space between each column of data, and the columns
should be in the order as follows:

a. Eadting
b. Northing
c. Depth

2-2
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d. Tota Velocity
e. Direction

—h

East Component of Velocity

g. North Component of Velocity

h. Verticd Component of Velocity

i. Vdocity Error

j. Relative Acoustic Intensity (Echo) Beam 1
k. Relative Acoustic Intensity (Echo) Beam 2
I. Relative Acoustic Intensity (Echo) Beam 3
m. Reative Acoustic Intensity (Echo) Beam 4
n. Percent Good

0. Discharge

Plan View Contours

To contour a plan view, assure that the desired data set is active. First, click the
Plan View Contour tool. Thistool is shown in Figure 2-5.
After clicking the toal, the user is prompted to choose a
selection method (i.e., box or polygon). This prompt is
shown in Figure 2-6. After choosing the selection method,
the user is prompted to draw a polygon or box to select the

points for analysis. Figure 2-5. Input

data
For box selection, click the mouse on one corner of the

area of interest and drag to draw the desired box or rectangle. For polygon
selection, click to begin the polygon and continue clicking to design a polygon. After
completing the desired polygon, double-click the mouseto close the polygon. The
points are selected and HyPAS selects the linked database and zooms to the selected
points.

@& HyPAS

Fleaze Choose Selection Type

Cancel

Figure 2-6. Prompt for selection type

After the points are selected, a prompt appears for the Processing Depth Range
(Figure 2-7). After entering the depth range, click OK. HyPAS organizes the data
and prompts for the Output Grid Specifications (Figure 2-8). The default values
will work. A more experienced user may begin to customize
these parameters.
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’3‘ Processing Depth Range

E nter Depth Information

k.
kinimum Depth m
b asimum Depth | 100 Cancel

Figure 2-7. Processing depth range prompt

The output grid extent

parameter defines the externa

limits of the resulting S HI e Sone A Dicly =
interpolation. Because HyPAS Oulput Giid Cel Sige. | A5 Specilied Below =]
zooms to the extent of the )
selected points, the defaullt value Celbize | Map Units

Same as Display is the best 262
choice. The other three

parameters—Qutput Grid Cell Number of Calumns
Sze, Number of Rows, and

Number of Columns—define the

Murber of Fows

[333

ak. | Cancel I

raster intensity of the output grid. Figure 2-8. Prompt for specifications for
These parameters are connected; the output grid

therefore, changing any one

changes al. The user may want to adjust this. Increasing the number of cells
smooths the output. The trade-off is it decreases the speed of the interpolation
process. The default value will be adequate for most applications, athough rounding
the cell size will increase clarity.

HyPAS then prompts for an Output Grid name (Figure 2-9). Thisis the physical
name of the resulting file to be stored on disk. HyPAS then prompts for the
constituent to contour (Figure 2-10). Choose the constituent and click OK.

HyPAS creates a theme with the resulting interpolation. Additionally, the theme will
be displayed with alegend.

HyPAS then prompts for a contour interval and base contour (Figure 2-11).
Enter the desired contour interval and base contour. The user can see the extent of
the data by the legend generated with the grid theme. See Chapter 7 for plotting.

2-4
Chapter 2 Plan View Velocity Analysis



’; Choose Filename for Interpolated Gnd

Grid M ame Directonies: ak. |
| c:holassharcview
Cancel |

= = et -
= class

h AICVIRL
£ coulterfls
£ culsthms
£ images
el £ sievefl:
25 1 sievthms LI

e
&
@
&
&
&

Drives:

|e =l
Figure 2-9. Prompt for output grid name

*L Kriging Interpolation Field

Please Choose Field Ta Interpalate Sop

Caniel

Awe Vel Dir
Ave_East Vel
Ave Mor Vel
Aue Wer Vel

Ave Welerrar

Ave_echol
Ave_achod ;l

Figure 2-10. Menu to select constituent to contour

@& Contour Parameters

E nter parameters:
] &

Contour intereal: |10

Base contaur: |0 Cancel

Figure 2-11. Menu for contour interval and base contour

Plan View Vectors

To generate plan view vectors, assure that the desired
data set is active. Click the Plan View Vector tool to
begin (Figure 2-12). HyPAS will prompt to draw a
polygon around the desired points to analyze (Figure 2-
13). Click defining the vertexes of the polygon and
double-click when the polygon is complete. Figure 2-12. Plan view
vector tool
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Figure 2-13. Instruction message box

HyPAS then prompts for the Processing Depth Range (Figure 2-7). HyPAS
extracts and organizes the data for use. The program will then ask the user
whether to horizontally average the data (Figure 2-14), after which the user should
enter the distance between ADCP points if horizontal averaging is chosen (Figure 2-
15). Horizontal averaging is a weighted average based on the distance between the
individual ADCP points. It creates a point aong the line at the user-defined distance
apart. After extracting and organizing the data, HyPAS prompts for the output file
name (Figure 2-16). Thisis the name for the theme HyPAS will create for the plan
view vectors. Enter a name and choose OK.

9 Do wou want to average data horizontally?

Flease Enter Distance between ADCE points 0K,

i 100 * Cancel

i

Figure 2-15. Distance between ADCP points input box

! Convert ADCPsvy

File Mame:

[line1vets

Directories:
chclassharcview

X
ak. |

= ch
= class

= arcview
] bathl
£ bathz
£ coulterfls
£ culsthms
£ anid1

Dirivess:

a Cancel |

|

=l

Figure 2-16. Prompt for an output file name
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HyPAS creates a theme with vectors. These vectors are scaled using the total

velocity magnitude and displayed in the direction of flow (Figure 2-17).
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Figure 2-17. Example of a vector magnitude and direction plot

Velocity Profiles

HyPAS will dso dlow the user to plot velocity profiles
of the ADCP data. Using ArcView, the desired point(s)
should be selected. Click the Plot Profile Curves button
(Figure 2-18) on the HyPAS menu to begin the process.
Figure 2-19 shows the available congtituents . Select the
desired constituent to profile and click OK.

Enzemble =

Plaase Select Fild for Profile Plot
Cancel |

Eazt el

Mar el
‘Jer_\-’er

Welerror _:l

Figure 2-19. Select field for profile plot box

Figure 2-18. Plot
profile curves button

The user will then be prompted for axis parameters to be applied to the profile

Chapter 2 Plan View Velocity Analysis
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plot (Figure 2-20) and the desired equation for fitting the data (Figure 2-21). The
options in Figure 20 ssimply define the limits, increments, and titles of the x and y
axes on the plot. The default values will work for quick profiles. HyPAS will plot
the actual points and then fit an equation to the points. The fitted equation line/curve
is aso plotted.

Frofile 2xiz Parameters

Ok
Depth Asiz [v] Linnit [Data range: 0 - -7.3) lE
% iz Increment Amount | 1.5 Cancel

Yy iz [Depth] Title | Depth From Suiface, FT

¥ Ais Minimum Value -~ Data Range: 2031 -19287 [278
# bz Increment Amount-- Data Range: 29.31 - 192,87 W
7 Az Marimum Yalue -- Data Range: 29.31 - 192 87 IW
¥ bz [Walue] Title !Velcu:it_l,l t agnitude

Figure 2-20. Profile plot axis parameters input box

@ HyPAS
Please select Equatarfor Fitt.'l"i%g the Diata ok
1. Linear || Canicel

2. 2nd Order Palynomial
3. 3rd Order Polynomial

Figure 2-21. Equation for data fit selection box
HyPAS will then prompt the user on whether to include Standard Error of

Estimates (SEE) aong with the data (Figure 2-22). Figure 2-23 shows the box
HyPAS will produce to explain Standard of Error Estimates.

9 Plot +¢- Standard Ermar of E stimate Lines
MNa |

Figure 2-22. Plot SEE prompt
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The Standard error of estimate [SEE] has properties analogous to -]
thoze of standard deviation. For example, if we construct lines for
the regrezzion line of %' on ¥ at rezpective vertical differences
SEE, 25EE, and 35EE fram it, we should find that there will be
included between these ines about 68%, 95%, and 99.7% of the
gample paints

Figure 2-23. Explanation of Standard Error of Estimates

After creating the profiles in the Profile view, HyPAS & so saves the fitted
equation and related information. ArcView's hot link options enables the user to
access this information through the Hot Link tool (Figure 2-24) on ArcView’s tool
menu. After clicking on the Hot Link tool, the user may select one of the profile
points in the Profile view, and HyPAS displays information about - the
fitted equation such as correlation coefficient, equation of the | line,
etc. (Figure 2-25).

Figure 2-24. Hot
link tool

PIMG: 10330955-055 -
E xponential Fit
R Squared Value is 0977242
The Corelation Coefficient [r] iz 0.933555,
The Equation iz
v =[0.158178 * 10°[0.00977336x] | - 8
Fleaze See User's Manual for information about the Offset

Figure 2-25. Fitted equation information
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3 Cross-Section Analysis

The “Cross-Section Analysis’ section of this report demonstrates the tools
associated with generating cross-section plots from imported ADCP data. This tool
allows the user to select data points from a plan view window to create the cross-
section plot. The data can be selected along the transect line where they were
collected or they can be selected at any angle to that line. Because the datais
spatialy tagged, cross sections can be generated from any set of points. Thisisa
very powerful tool in that it allows the data to be viewed from any direction.

Generating Cross Sections

To generate a cross section from a transect, the desired data set should be
active. Click on the Generate Cross-Section tool (Figure 3-1). The user is prompted
to draw a polygon around the transect points (Figure
3-2). Define the polygon by clicking and double-click
when the polygon is completed. Data points can be
selected along the transect or across transects as
shown in Figure 3-3.

Figure 3-1. Generate
cross-section tool

0 Pleaze Craw a Palvgon around the Transect Paints

Figure 3-2. Instruction message box

HyPAS asks the user whether to horizontally average the cross section (Figure
3-4). See the notes from the Plan View Vectors section of the previous chapter for
information about horizontal averaging. If user responds af firmatively, a distance
between points will need to be provided (Figure 3-5). A negative answer prompts
the user to enter the starting point after HyPAS has extracted the data. This prompt
isin the lower left corner. The user will know that HyPAS is ready for the starting
point when the cursor returns to a cross hair. Click on the starting point for the
cross sections. By defining the starting point, the user defines the orientation of the
cross section, thereby, establishing a point of reference determining the direction of

view. Therefore, the user can determine whether the user is looking into the
channel or into the bay.
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Chapter 3 Cross-Section Analysis



L
et ey,
] 8 L]

LTI e fhapssnTres,

*s ¥ e
1] 1.."

Figure 3-3. Examples of selecting transects for cross sections

9' Do pou want to horizontally thin the data by averaging?

Figure 3-4. Horizontal averaging of cross sections prompt

Pleaze Enter Diztance between Points ]

I 100 Cancel

Figure 3-5. Distance between points input box

HyPAS then prompts for the depth exaggeration (Figure 3-6). The default value
is an estimate of the appropriate exaggeration based on the data. Because this
number is based on the data, the actual extent of the cross-section axes may require
less exaggeration. Enter the exaggeration and click OK.
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Please Enter Depth Exaggeration kK

| 55 Cancel

Figure 3-6. Prompt for depth exaggeration

HyPAS then prompts for the Output Grid Specifications (Figure 2-8). The
output grid extent parameter defines the externa limits of the resulting interpolation.
Because HyPAS is setting the display to the extent of the data, the default response
Same as Display is the best choice. The other three parameters—Output Grid Cell
Sze, Number of Rows, and Number of Columns—define the raster intensity of the
output grid.

These parameters are connected; therefore, changing any one changes all. The
user may want to adjust this. Increasing the number of cells smoothes the output.
The trade-off isthat it decreases the speed of the interpolation process. The default
value should be adequate for most applications, although rounding the cell size will
increase clarity. HyPAS then prompts for the Field to Interpolate (Figure 3-7).
Choose the desired constituent or field and click OK.

".'. Interpolation Field

Pleaze Choose Field Ta Interpolate ]

Cancel

Easzt Vel

Mor_ el
Wer Wel - u
Yelerrar

echaol

echol ;!

Figure 3-7. Menu to select field to interpolate

There are severa interpolation options to choose from, as shown in Figure 3-8.
Each option will affect the data set differently, so specia care should be taken to
ensure the desired result. Please See the ArcView User’s Guide for descriptions of
these interpolation routines.
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#! HyPAS

Pleaze Choose Interpolation Desired oK
1. Krigitig Interpaolation - Cancel

2 Inverze Diztanice Weighted (DWW
310 with a powwer value of 3

=

Figure 3-8. Interpolation method selection box

The user is then prompted for the New Name for Output Grid (Figure 3-9).
Thisis the name for the resulting cross-section grid. Always enter a new name.
HyPAS will not allow the user to overwrite another grid. After entering the output
grid name, click OK.

":.‘ Chooze Filename for Interpolated Grd from 6310332 shp

Grid Mame Directaries; (] % |
| ling1'/bdxg c:hclassharcview
Cancel |
g P || = ch -
Y hanl = class
] B arcview
i 3 coulberfls
oo £ culsthms
e 3 images
L £ sievefls
[ £ sievths ll
Dirives:
E a |

Figure 3-9. Menu for output grid file name

HyPAS then prompts with the Cross-Section Plot Parameters menu (Figure 3
10). This menu prompts for the Depth Axis () limit, increment, and title and the
Distance Axis (X) increment and title. These parameters affect the appearance of
the resulting cross section. The depth axis limit is the maximum depth shown on
the cross section. The increment is the amount between ticks on the axis. Thettitle
isthe title to be placed on the axis. The depth axis limit must be equa or greater
than the maximum depth of the data and evenly divisible by the axis increment. |If
the input does not satisfy these two conditions, the user will be prompted to re-enter
those two parameters. The maximum depth of the datais the default value for the
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depth axis limit.

Crogzz Section Plot Parameters

Depth Axiz (7] Limik [ ata range: 0 - 6.3) | 2

OE

Y Az Increment Amount I 2 Cancel

' Az [Depth] Title | Depth From Surface, FT
¥ Bz Increment Amount - Total Distance: 7258 | 200
Diztance fxis (] Title I Distance Along Tranzect, FT

Figure 3-10. Menu for cross-section plot parameters

After the grid data set is completed, HyPAS prompts for the contour interval and
base contour (Figure 2-11). Enter the desired contour interval and base contour.

HyPAS creates three themes in the Cross Section view: a point theme containing
the cross-section points with each bin, a contour lines theme, and a theme with the
interpolated data (Figure 3-11).
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Figure 3-11. Example of the results from generating cross sections
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4 Image Importing

The “Image Importing” section of this report demonstrates the tools associated
with creating and populating an image theme. This tool was primarily designed to
act as a method of storage of project information as related to spatial locations. It
also has project management applications. In the reconnaissance phase of a project,
images of gauge locations, aerial photographs, and site conditions are useful in
planning. Thistool allows these images to be stored in the database and later
recalled for plotting, presentations, and analysis with the field data. Another
application of this tool would be to incorporate images in the management of a
construction or dredging project. As the project progresses, images can be stored
and spatially tagged documenting all aspects of the construction. Construction
drawings and other descriptive information can be stored on other themes.

Adding and Deleting I mage L ocations

To create an image location, assure that the photograph theme is active, and
click on the Add/Delete Image Tag Locations tool (Figure 4-1). The user is
prompted to add or delete an image location (Figure 4-2).

Choose Add A Location and click OK. Click the specific

location on the map for importing images. After clicking the

desired location, the user is prompted to enter a description

for the location (Figure 4-3). After entering the description,

the user is asked whether to import images now (Figure

4-4). Choose Yes to import image files and refer to the

adding, deleting, and viewing image files section for Figure 4-1.
details. Choose No to add more locations. Add/delete image

If a photograph theme has not been created, no
theme should be active. If no theme is active, HyPAS will prompt to select theme or
create theme (Figure 4-5). To create a photograph theme, choose Create Theme
and enter atheme name (Figure 4-6).
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@l HyPAS

Fleaze Choose Action

Add & Location

Delete & Location

Figure 4-2. Add or delete choice menu

Pleasze Enter & Description ot he loeshion

I Cancel

Figure 4-3. Prompt for location description

9 Add an image file now?

Yes

Select Theme ToAdd To

Create Hew Theme

Figure 4-5. Select theme or create new theme choice menu

To delete an image location, assure the photograph theme is active. First, click
on the Add/Delete Image Tag Locations tool (Figure 4-1) and choose the Delete
Image Locations option (Figure 4-2). Then, click on the desired location to delete
and confirm the deletion (Figure 4-7).
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’:J New Theme | %]
File M arne: Directaories: 0K |
| phatd c:holazsharcview

b j = o 7 Cancel |

= clasz

& arcview
£ bathl
£ bath3
£ coulerfls
£ culsthms

sl 1 il fhd
Drives:
[ =l

Figure 4-6. Menu for new theme name

HyPAS

O REALLY delete B ehind food shoal

v |

Figure 4-7. Query menu to confirm the delete action

Adding, Deleting, and Viewing Image Files

To add image files to a location, assure the
photograph theme is active and click on the
Add/View/Delete Image Files tool (Figure 4-8). Choose
the Add Image Files option (Figure 4-9) and click the
location to add the images. The user is prompted to
select the image files to add (Figure 4-10). Any number

of images up to 10 may be tied to a location. Figure 4-8. Add/view/
delete image files tool

! HyPAS

Pleaze Choose Action then Click on the Desired
Location Ok

Wiew Image Files - Cancel

Delete Image Files =

Figure 4-9. Action choice menu for image theme

To delete image files from alocation, assure the photograph theme is active and
click on the Add/View/Delete Image Files tool (Figure 4-8). Choose the Delete
Image Files option (Figure 4-9) and click the location to delete the images. The user
is prompted to select the image files to delete (Figure 4-11).
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f: Select Image Filename

File: Mame:

| bendisl jpo:navdisp jpo:pR1 jpa

bendizljpg

[ samphaipg

List Files of Type:

Directories:
chclaszhpics

= ot
[= class

h |:|| [ms4

05 Cancel

il

[l Files

|

7 |

Figure 4-10. Menu to select the image files

To view images at a location, assure the photograph theme is active and click on
the Add/View/Delete Image Files tool (Figure 4-8). Choose the View Image Files
option (Figure 4-9) and click the location to view the images. The user is prompted
to select the image files to view (Figure 4-11). The user may choose multiple
images to view at once. The selected images are displayed in a separate window

(Figure 4-12).

i HyPAS

Fleaze Select the Imagets

1. Bend ‘With sland - bendisl jpg
2. Mawigation Dizplay - nawdizp.jpg

3. PE1 Photo - pB1.jpg

Cancel |

Figure 4-11. Menu to select image(s)
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Figure 4-12. Example of a view with images displayed
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5 Time Series Data Analysis

The “Time Series Data Analysis’ section of this report demonstrates how to
populate, analyze, and plot time series datainside a GIS system. GIS databases do
not typically have the functionality of time series analysis. Thistool enables file
storage at the gauge location within the project area. The capability to subsection
and merge files for longer time series plots or exporting ASCI| files is useful for
creating boundary condition files for numerical models or other applications. This
functionality was added to the HyPAS extension because not al hydrodynamic data
collected are static in time and space.

Adding and Deleting Time Series Data L ocations

To create atime series data location, assure that the time
series data theme is active, and click on the Add/Delete Time
Series Data Locations tool (Figure 5-1). The user is prompted
to add or delete alocation (Figure 4-2). Choose Add a
Location and click OK. Click the specific location on
the map for the time series data identifier location. After  Figure 5-1. Add/delete time
clicking the desired location, the user is prompted to series data locations tool
enter a description for the location (Figure 4-3). The
location is now ready to include time series data for
analysis.

If atime series data theme has not been created, no theme should be active. If
no theme is active, HyPAS will prompt to select theme or create theme (Figure 4-5).
To create a time series data theme, choose Create Theme and enter atheme name
(Figure 4-6).

To delete atime series data |location, assure the time series data theme is active.
First, click on the Add/Delete Time Series Data Locations tool (Figure 5-1) and
choose the Delete a Location option (Figure 4-2). Then, click on the desired
location to delete and confirm the deletion (Figure 4-7).
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Adding, Deleting, and Analyzing Time Series Data

To add, delete, or analyze time series data, assure the
time series data theme is active and click on the
Add/Del ete/Analyze Time Series Data tool (Figure 5-2)
and click on the desired time series data location. HyPAS
displays the Time Series Data Analysis menu
(Figure 5-3). Figure 5-2.
Add/delete/analyze time series

’:-' Time Series Data Analysis

DOptiong———————————————
" Add Data
" Delete Datgimm

Water Lewvel

 Analyze Data
 Advanced Analysis

i i Choose Another TSD Location |

Temperature |

| End TSD Analysis |

Figure 5-3. Time series data analysis menu

To add time series data to a location, click on the Add Data option. A menu
showing al time series data types is displayed (Figure 5-4). Click on the type of
datato add. A report menu is shown describing the file format for the import file.
These data must be in a comma-delimited text (.txt) file. The first five fields must
be Year, Month, Day, Hour, and Minute. The remainder of the data must contain at
least one field of a Quantity Value for Display. This file must have six header lines
and one line of column titles. A data file format example is shown below:

Header Info

Header Info

Header Info

Header Info

Header Info

Header Info

Y ear, Month, Day, Hour, Minute, temp-avg-c, temp-max-c, temp-min-c
1998,5,18,12,30,9.2,9.4,8.9

1998,5,18,12,45,9.1,9.3,8.9

The user is then prompted to select the file containing the data (Figure 5-5).
The data are read, and the user is prompted to select the columns of data to import
(Figure 5-6) because one file may contain extra columns of data. The user will be
returned to the file selection menu (Figure 5-5) to select more files. Click Cancel
when finished importing data files for this type. The data are imported and ready for
analysis.
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Fleaze Choosze Data Type To Add

Cancel |

2. Salinity

3. Temperature

4. Conductivity

A. Suspended Sediment

E. Do [Dizzolved Oxygen

7.Fh

8. WwWave Data ;]

Figure 5-4. Data type selection menu

2 Adding a Water Level file for test CANCEL to end

File Mame: Directaries: oK |
[ 29 4-2 bt cihclazshwatievtsd

= o o Cancel |
= class

i watlevtsd

Lizt Filez of Type: Dirives:

| Test [=.tat] =l |c =]

i

Figure 5-5. File selection menu

@ HyPAS

Select Water Level Field(z] from rm333_4-2 txt

Canizel |

Atmogpress

-

Figure 5-6. Field selection menu

To delete time series data from alocation, click on the Delete Data option from
the Time Series Data Analysis menu (Figure 5-3). A menu showing the time series
data types with data is displayed (Figure 5-7). Click on the type of data to delete.
The user is shown al imported files of the selected data type for the location and
asked to select the file to delete (Figure 5-8). Choose the file and click OK to delete
the data.
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Cancel

Figure 5-7. Menu of available data types

@ HyPAS

Please Chooze the file to Delete

Cancel |

b

Figure 5-8. Menu for deleting files

To analyze time series data at alocation, click on the Analyze Data option
(Figure 5-3). A menu showing al available time series data types is displayed
(Figure 5-9). Click on the type of datato analyze. The user is shown al imported
files for the selected data type and asked to select the file(s) to analyze (Figure 5
10). Select thefile(s) and click OK. The user is then shown the columns of datain
the selected file(s) (Figure 5-11). Choose the column to plot.

Pleaze Chodze Data Type To Analyze OE

1. water Level

3. Temperature

Figure 5-9. Menu of available data types
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il HyPAS

Pleaze Chooze the filelz] to Analyze

m399_4-2 WAL - Cancel |

m333_4-20AL

-

Figure 5-10. Menu for analyzing files

il HyPAS

Pleasze Choosze TSD Field

' aterlevel

Atmozpress

-

Figure 5-11. Menu of available fields from the selected data files

The header information is displayed for the imported file. If multiple files were
selected, the header information for the first file is displayed. A menu prompting
for plotting parameters is displayed (Figure 5-12).

#! HyPAS MOTE: INCREMENTS MUST BE EVENLY DIVISIBLE |

E nter Flat Information: DATES MUST BE IM EXACT FORMAT

Ok

kinimum TS0 (] Az Value I Faal=]
b axinum TSD 7] Axiz Walue |?58 Cancel

iz Increment | 0.5

TS50 [ Awxiz Title IWater Level

kinimum Date (] Walue | 13931005 1300
b airnunn Date $F&ue | 199931007 1800
Laheled Date Increment {1200

Urlabeled Date Tic Increment | 0500
Drate (] Axiz Title | DATE

Figure 5-12. Time series data plot parameters menu
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Each option is described as follows:

Minimum TSD (Y) Axis Value. Thisisthe y-axis minimum value. Enter avalue
less than or equal to the default value. The default value is the minimum value of the
data.

Maximum TSD (Y) Axis Value. Thisis the y-axis maximum value. Enter avaue
greater than or equa to the default value. The default value is the maximum value of
the data.

Axis Increment. Thisisthe y-axis labeled tic marks. This number must be
evenly divisible into the difference of the maximum and minimum values.

TSD (Y) Axis Title. Thisisthe y-axistitle. Thistitle will be parallel with the y-
axis and approximately centered vertically to the left of the y-axis.

Minimum Date (X) Value. Thisisthe x-axis minimum value. It isadate and
must be in the format of four digits for the year, two digits for the month, two digits
for the day, a space and four digits for the time (e.g., yyyymmdd hhmm). The time
must be in military time. An example would be. 19980730 1300.

Maximum Date (X) Value. Thisis the x-axis maximum value. It is a date and
must also follow the format listed above.

Labeled Date Increment. Thisisthe x-axis labeled tic marks. This number must
be evenly divisible into the difference of the maximum and minimum dates. It must
be in the four-digit military time.

Unlabeled Date Tic Increment. Thisisfor unlabeled x-axis tic marks. This
allows additional tics to be placed in the x-axis without placing text with the tics.
This number must be the same criteria as the labeled date increment.

Date (X) Axis Title. Thisisthe x-axistitle. Thistitle will be pardlel with the x-
axis and approximately centered below the x-axis.

After entering the desired parameters, click OK. If the minimum, maximum, and
increment values do not meet the specified criteria, a second menu for these
parameters will be displayed for the user to re-enter. These data are organized and
plotted in the Time Series Data view, but are not displayed. A menu is displayed
asking Plot Data Now? To anayze another time series data file, choose No and start
over. To seetheresults, choose Yes. The data plotted in the Time Series Data
view are displayed (Figures 5-13 and 5-14), and the user is prompted whether to
export the data. Choose Yes and enter a file name to export the data.
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Figure 5-13. Time series data plot of maximum wind speed using data from
four files spanning approximately 5 weeks of data
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Figure 5-14. Time series data plot of maximum wind speed using data from
one file spanning one day of data
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6 Sediment Sample Analysis

The “Sediment Sample Analysis’ section of this report demonstrates how to
populate a sediment sample theme. Once the theme is populated, sample points can
be chosen for further analysis. Currently, there are two toolboxes for analyzing
sediment data, PHI Sediment Samples and Other Sediment Samples. The toolboxes
were funded under separate applications and will be combined in a future release.
There are many different types of analyses within the Sediment sample toolboxes.
Size distribution plots for single or multiple samples can be extracted. Gradation
curves can be plotted. As with the other spatial tools, different types of data can be
displayed concurrently, giving the user further insight into the current problem. For
example, bathymetry or velocity data can be displayed in the background while
selecting sample locations, giving the user the ability to make a selection based on
physical parameters rather than conjecture.

Importing PHI Sediment Data

To import Sediment sample data, click on the Import Data for HyPAS button
(Figure 2-1) and choose the Sediment Samples option (Figure 2-2). Next, select the
PHI sediment sample file in the Select Sediment Sample File menu, which appears
(Figure 6.1) £} Please Select 5oil Sample File
HyPAS importsthe | File Mame; Directories:
da);a, Creatgs a | phisamps. tet chclazshather -LI
Sediment samples
theme for analysis,
createsa
composite table
with a composite

Cancel

|
T

= class

sample of all

Sa]"npl es, and List Files of Type: Dirives:

creates a | Soil Sample files [~ tt] Ea| |c =1

composite analysis  Figure 6-1. Menu to select Sediment sample

table for calculating the

adjusted fill factor (Ra) and the renourishment factor (R;). The datafile to import
must be in the following format. Please note that the first six lines contain header
information to be applied to the theme. The next line is the column headers. The
first six columns headers must be exactly as shown. The rest of the column
headers are the sieve sizes used in the sample. One record (line) should follow for
every sample.
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Header Line 1

Header Line 2

Header Line 3

Header Line 4

Header Line 5

Header Line 6

id,station,x,y,MinDepth,MaxDepth,date, Sampl etype,totalwgt,numsieves,-6.25,-6.0,-5.0,-4.0,-3.0,-2.25,-2.00,-1.75,-
1.5,-1.25,-1.00,-0.75,-0.50,-
0.25,0.00,0.25,0.5,0.75,1.00,1.25,1.50,1.75,2.00,2.25,2.5,2.75,3.00,3.25,3.50,3.75,4.00,4.25

SHIO001,CHA1
,1406034.39,248392.072,0.0,0.2,19980720,GRAB,23.909,27,999.,999.,999.,999.,999.,.000,.116,.001,.063,.004,.00
6,.008,.075,.158,.337,1.123,1.630,3.187,6.387,6.970,
2.053,1.187,.431,.128,.041,.014,.002,.000,.000,.002,.000,.000

SHI002,CHA2
,1405546.26,248390.668,0.0,0.2,19980720,GRAB,20.818,27,999.,999.,999.,999.,999.,.000,.002,.000,.000,.001,.01
0,.017,.040,.037,.079,.222,.285,.684,2.270,6.084, 4.821,4.304,1.495,.343,.091,.035,.014,.013,.018,.013,.000,.000

Plotting Frequency Weight Percent for PHI Sediment data

To plot the frequency weight percent, have the Sediment
sample theme active and the specific desired samples selected.
Click on the Grain Sze Frequency Analysis button (Figure 6-
2). An option choice menu will be displayed; choose Plot
Frequency Weight Histogram (Figure 6-3). In addition to . S
the plan view currently displayed, a Sediment Sample frfqulj gniyz én(irlga/;ri]ssme
Percent Histogram view with the Sediment samples plotted e
and atable will be opened. All three of the displays will be
interconnected such that any selection in one window will be reflected in the other
two. Thereis not alimit to the number of desired samples plotted at one time.

Plotting Cumulative Frequency Weight Percent for PHI
Sediment data

To plot cumulative frequency
weight percent, have the Sediment
sample theme active and the specific Pliise Chsass D
desired samples selected. Click on

the Grain Size Frequency Ana ySS 1. Plot Cumulative Frequency Weight Percent B Cancel
button (Figure 6-2) An Option 2. Plat Frequency Weight Histogram

choice menu will be d|$| ayed’ 3. Calculate Composite S ample [Cumulative Plot)

choose Plot Cumulative Frequency 4. Calculate Compozite S ample [Frequency Plot)

Weight Percent (Figure 6-3). The i

user is prompted to select thetypeof  Eigure 6-3. Menu for output plot type
y-axis (Figure 6-4). Choose the

desired y-axis and click OK. In addition to the plan view currently displayed, a
Cumulative Probahility Sediment Sample Percent Plots view with the Sediment
samples plotted and a table will be opened.

All three of the displays will be interconnected such that any selection in one
window will be reflected in the other two. Thereis not alimit to the number of
desired samples plotted at one time.
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Fleaze Chooze Flot kMethod

1. Probability v Axis
2. Linear " iz

-

Figure 6-4. Menu to select axis type

Additional Notesfor Plotting PHI Sediment Data

Once the user has plotted another set of samples, the
interconnection to the last set is deleted. To relink a previous
set of Sediment sample plots, open the plan view and activate
the sediment samples theme, open the Sediment sample view
and activate the specific theme for the plotted samples.

Then, click on the Relink Sediment Sample Data Figure 6-5. Relink
button (Figure 6-5). The active theme is now the Sediment sample data
interconnected Sediment sample plots theme. See t

Figure 6-6 for an example plot.

P |

i) Camulative Peohahibity 5l S ample Peicent Mot

# =ohmahp |2

| SalaBzhp
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\,
i
i
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g

T
i e

S i Percent Comraer
EER PRI ERREEE

g

i3

iV |./ i B i T T T T T T T TN T N T
T 1 T T 1 T
hals kakh ek Taal Taali Teak ka'h wk kal hsk

Arain Sea(PHI)

Figure 6-6. Example of cumulative frequency weight percent plot
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Calculating Composite Samples for PHI Sediment Data

To calculate a composite sample, have the Sediment sample theme active and
the specific desired samples selected. Click on the Grain Sze Freguency Analysis
button (Figure 6-2). An option choice menu will be displayed; choose either
Calculate Composite Sample (Cumulative Plot) or Calculate Composite Sample
(Frequency Plot) (Figure 6-3). A composite sample will be created in the composite
table and the composite sample will be plotted. If the cumulative plot choice was
selected, then a cumulative frequency weight percent plot will be generated. If the
frequency plot choice was selected, then a frequency weight histogram plot will be
generated. The plot routines will follow the procedures described in the previous
sections.

Comparing Composites for PHI Sediment data with
Reference Curve

To calculate the adjust fill factor (Ra) and the renourishment
factor (R;) open the composite analysis table. Then, click on the
Perform Composite Analysis tool (Figure 6-7). The user is I'_"-FIjﬂ
prompted to select the composite sample (record) in the
table to calculate the Ry and R;. Click on the desired
record. The user is prompted for the reference PHI 16 and
PHI 84. Enter the reference PHIs. If the user knows the
reference mean and sorting in PHI, then press cancel, and
be prompted for the mean-PHI and the sorting-PHI. The R, and R; are calculated
and applied to the respective fields. See Figure 6-8 for an example of the table. See
CETN-11-15 (1986)* for a discussion of the factors.

sl SH | Campasie fmalpes §abis

Figure 6-7. Perform
composite analysis tool

o in s ) i &y
EHLIE | et Sarpln i WA 18 DEE EA] % DEE| 04 1.188] [Ty ama] =l
EHHIE | Pload Sl n Fe 11 14 1k 3 158 i NETE nem 2311 il .0
EH-LIM | Flacd thoal | ZIHE 1682 | 1) 1668 i %] 0554 1.095 . 1] 0 afi]
EHHOOE | Dt Floed By i Z 106 1603 na 163 3 o 1102 20 00y 0.0 J
EHOHE | Arcrhe: Dwon hhd| ZiDE 1B 0 158 (BT L= 118 i i ]
EHHIIE | ke Chaywed Swakes n Wz 08 DEE: (1.2 I NEE 451 1183 1,000 120
EHDE | Showia Hi il 1.E41] ik} 1 [1E] DEEE 1115 Af il e ]
i 21 . e = ke Las I_r|

Figure 6-8. Composite sample table with R, and R, factors

Importing Other Sediment Data

To import other sediment sample data, click on the Import/Plot Sediment Data
on the HYPAS menu (Figure 6-8). HyPAS Displays the Sediment Data Options
menu (Figure 6-9). Choose Import CoulterLS Particle Analyzer File(s) to import
data from the Coulter LS Particle Sizer. Choose Import Seve Samples for sieve
data.

! Hands, E.B. and Chu, Y. (1986). “Overfill and renourishment factors,” Coastal Engineering
Technical Note CETN-11-15, U.S. Army Research and Development Center, Coastal and
Hydraulics Laboratory, Vicksburg, MS, http://chl.wes.army.mil/library/publications/cetn/

6-4
Chapter 6 Sediment Sample Analysis



":-' Hydraulic Processes Analypsiz System [HyPAS)

lmport /' E=port; Yelocity Analys Froject Management————(Sediment Analyzis—

; o e ; -

)] )z el FEE (=]
[ImportPlot Sediment Data |

dik

Figure 6-8. HyPAS menu with Import/Plot Sediment Data button highlighted

Pleaze Select Action

. Create Yiews for Gradation Curves Cancel |

. Import CoulkerLS Particle Analwzer File(s]

. Impart Sieve Samples

. Plot Gradation Curve From Coulterl5 Sample(z]

1
2
3
4. Plot Average Differential % olume From CoulterLS Sample(s]
al
b

. Plot Gradation Curve from Sieve S ample(z)

Figure 6-9. Sediment Data Options

The CoulterL S partictle analyzer file is afile exported from the CoulterL S
particle analyzer. Thisfile format is not easily described; it is exported from the
CoulterL S particle analyzer. Please see Appendix A for an example of this type of
file

The sieve samplesfileis an ascii file. Since the file format is not fully columnar,
it isnot easily described. However it is asimple format that can be duplicated.
Please see Appendix A for an example of this type of file.

Plotting Gradation Curves from Other Sediment Data

To plot gradation curves from either sieve sediment data or CoulterL S sediment
data, have the sediment data theme active and the sample points to be plotted
selected. Click on the Import/Plot Sediment Data on the HyPAS menu (Figure 6-8).

HyPAS Displays the Sediment Data Options menu (Figure 6-9). Choose either Plot
Gradation Curve From CoulterLS Sample(s) or Plot Gradation Curve from Seve
Sample(s) depending on which data you are plotting.

HyPAS prompts for the projection and datum of the samples. Thisis for text
on the plot, and the response does not change any view properties. HyPAS plots the
gradation curve (Figure 6-10). Any project information properly stored in the input
file, the X,Y coordinates and the projection and datum information input will aso be
plotted on the gradation curve.
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Figure 6-10. Example of gradation curve

If only one sample was plotted, all the information will be attached to the theme
and displayed only when the theme is displayed. If two or more samples were
plotted, a theme will be created for each sample. The block containing the X,Y
coordinates will be attached to the individual themes and displayed only when each
theme is displayed but the project information from the input files will be placed on
the view and be displayed at all times.

Plotting Average Differential Volume from CoulterL S
Sediment Data

To plot average differential volume from CoulterL S sediment data, have the
sediment data theme active and the sample points to be plotted selected. Click on
the Import/Plot Sediment Data button on the HyPAS menu (Figure 6-8). HyPAS
Displays the Sediment Data Options menu (Figure 6-9). Choose Plot Average
Differential Volume from CoulterLS Sample(s).

HyPAS plots the average differential volume from the selected sample(s) and
links it with the plan view. HyPAS also opens up a tabular view of the data, which is
aso linked. All three of the displays will be interconnected such that any selection in
one window will be reflected in the other two. Thereis not alimit to the number of
desired samples plotted at one time.

Average differential Volume plots can aso be relinked later. See the previous
section, Additional Notes for Plotting PHI Sediment Data for more information.
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7 Plotting

This section describes the methodology for creating hard copy outputs from
HyPAS. HyPAS uses ArcView's printing options for plotting.

To plot aview, go to the File menu and pull down to the Print option. This can
be done from the view desired to plot. The user may need to set the appropriate
printer parameters. Choose Setup from the print menu. ArcView will use the
Windows printer driver or create afile itself if the printer allows it (Figure 7-1).

# Print

Frink: | Flan Views - Display =1
Printer; HF Lazer)et 3100 M PCL 5e on HP_E100M Setup... |
T file: | Browse. |
" PFrint Ta File

Cancel |

Figure 7-1. ArcView print menu

To create a custom map, go to the View menu item and choose Layout.
ArcView automatically creates a layout with the view name, map area, legend, north
arrow, and scale bar. The user can then plot the layout from the file menu as
previously described for plotting aview. ArcView provides many advanced features
using layouts. For description of these capabilities, see Chapter 10 of Using
ArcView GISor the ArcView online help.?

After creating a layout, the user can export to an image filein lieu of a hard
copy output. From the layout, click the File Menu option, and choose Export.

ArcView can export to the following image files:

1 Environmental Systems Research Institute, Inc. (1996). “Using ArcView GIS,” Redlands, CA.
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f.

Windows Meta File (WMF)
Placeable WMF

Windows Bitmap (BMP)
Postscript (EPS)

Adobe Illustrator

JPEG/JFIF image

The user can also select the objects in the layout, copy them to the clipboard,

and paste them into a document in another application.

Chapter 7 Plotting
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8 Bathymetry

Importing Bathymetry

The Bathymetry option on the menu to select which type of data to import
(Figure 2-2) takes hydrographic survey data and produces a grid representing the
underlying bathymetry. Many survey types can be processed with the bathymetry
including condition surveys, pre- or post-dredging surveys, centerline surveys, and
LIDAR/SHOALS surveys.

Theinitial dialog presents the data format options available to users. These
include several ASCII formats, previously created ArcView TINs and Grids, and 3D
CAD filesin DXF format (Figure 8-1). Each of these optionsis discussed below.

";' Choosze Type of Data to Import

Pleaze Select From the Following Import Types

A5CH DATaA e 55 SHOALS Toolbox output, SHOALS survey, and uszer defined [ atel: 'jl

ficviewTin | AcviewGrid | 3D CAD Point (DXF | DONE |

Figure 8-1. Import data format option dialog box

ASCII Data Import Options

Three forms of ASCII data may be imported into HyPAS. Theseinclude
generic ASCII formats containing X, Y, Z data, output files directly from a SHOALS
survey, and bathymetric output from the Surface Water Modeling System (SMS) as
shown on Figure 8-2.
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& Import ASCII Data

Thiz Wizard will quide you through the process of inporting an asci data |«
zet containing 7' £ data.  For Genenc 45C1| data. Pleaze Select the File.
A menu shawing the File will be dizplayed and description pararmeters wil be
required for imparting. For SHOALS sureeys and Sk S output from the
SHOALS Toolbox, Pleaze Select the =2 file [*.pts]. DMS will try to find the
comesponding Metallata File [*.met). |f a MetaData file iz available, DS will
Display the Meta Data File and the File. Descrption parameters are still
required because af the flexability of the SHOALS data and the SM3 ouput
optionz. The DS ArcView toolz will import the batbwmetry data uzing te
descriptiors given.  Afterimporting 1 or more files, Click on "Create
Bathwmetry to finizh the mport and crea:e the Bathymeliy Data Set. 1Data
Set will be created consisling of all of the imported Files. Click CANCEL to
cancel tha impart routine, & B athyrastrp Data Set will not be craated if

CANCEL it Clicked.

Generic aSCIl Data

|4

SHOALS Survey | SkS Dutput

CAMCEL |

Figure 8-2. Import ASCII data options dialog box

SM S Bathymetry Output Files

Bathymetric point data can be exported from the Surface Water Modeling
System (SMS) software package (Figure 8-3). Thisis an SMS bathymetry export
file which was exported to the SHOALS format (*.pts). This isan ASCII file.
HyPAS displays an ASCII file format dialog box and defaults the values to the most
common for SMS exported files. These options may be different since SMS has
different options in exporting the bathymetry. See the Generic ASCII Format Files
section to change the parameters to meet your specific SMS exported bathymetry
files.

# Please Select SMS Output file

File Marme: Directories: EIK
| d:sprojectste 3808 dema
By 1920 arientation [channel]. = = d Eanu:el
By 1980 arientation [channel].: [= projects
By 1980 arientation [channel).: (= c9802
By 19290 arientation [stations).c P“ demo
By 1980 arientation [stations). s tl bath
By 19290 arientation [stations). s £ chartil
By 1980 arientation [hopwidth). £ covers
1920 arientation ftDl:qudth]....l ™1 cuti _._i
Lizt Files of Type: Dirives:;
| SM5 Output files ]| [d |=|

Figure 8-3. Select SMS output file dialog box
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Other SMS files may be imported using the SMS option on the menu to select
which type of datato import (Figure 2-2). These are discussed in Chapter 9,
Background Themes.

SHOAL S Bathymetry Survey Files

High density bathymetric data acquired with the SHOALS/LIDAR system can be
directly imported into the HyPAS project (Figure 8-4).

i! Please Select SHOALS Survey file '
File Marne: Directories: ok |
Il d:\projectz\c98085demo
2 1980 arientation [channel].r = = ds - Cancel |
1980 arientation [channel).: [= projects
[ 1980 arientation [channel).: [=> 9808
1 1920 arientation [stations).c = demo
[ 1920 arientation [stations]. s £ bathi
1 1920 arientation [stations].s £ chantil
1 1980 arientation [bopwidth). 1 covers
P 1980 orientation ftoowidthl, | 1 cutfl hd
Lizt Filez of Type: Dirives;
[ SHOALS Survey files =l |4 =l

Figure 8-4. Select SHOALS file dialog

Generic ASCII Format Files

Any ASCII file containing generic X, Y, Z point data can be imported into
the HyPAS Project (Figure 8-5).

&2 Please Select Generic ASCIl Data file '
Fil= Marme: Directories: ok |
| 1996 survey tat d:projectzhc9808hdemo:
i = d 1 Cancel |

B aivww nazzau [channel), dbf [= projects

[ aivew naszsau [channel] shp (= 3802

B aivww nazzau [channel). shs = demod

B aivww nazsau [stations). dbf £ bathl

B aivww nazsau [stations). shp £ bath?

B aivww nazzau [stations].she £ irfo 25

[ aivew nassau [tnnwidthl.dbf:.! =
Lizt Filez of Type: Drrives:
| Gereric ASCH Data files =] [d =]

Figure 8-5. Select generic ASCII file dialog
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After the user selects a file to import, the tool opens a dialog that helps
determine the underlying structure of the data (Figure 8-6). Raw datalines are
displayed in the window on the left side. If a metadata file can be located for the file,
this information is displayed below the raw data. The right side of the dialog dlows
the user to define the file format. Users may note the number of header lines, the
type of data delimiter, and the columns containing the X, Y, and Z values in the raw
data. When complete, the user should click on the Import The File button to begin
the import process.

#_Importing Generic Ascii File

Selected File

TTE asting","Morthing'',"E lewation"'
354959, 20,2250655.30,-18.4
354979.20,2250677.30,-18.8
354391.90,2250692.80,19.7
355014.70,2250712.30,-19.3

| v

MNumber of Header Lines: l 1

Data Description

355034.60,2250733.00.19.8
355057.00,2250751.00.19.8
355083.80,2250761.00.1
255104.30 2250778 50 -
355125.90.2250757 50,
355150.00,2250813.00,-
355165 60.2250836.00 -

356201.10,2250880.20.-
355224.50,2250893.80.-

Customn A5CII file Parameters
& Comma or Tab Delimited
" Space Lelimited
" Other Delimeter
" Fixed Field
€ Sequential Data

35524350, 225092100 -
355258 80 2250934.00,-
366282, 20,2250951.80.-2 i E
355303, 00, 2250972, 30.24.5 ]
355324.60,2250991.50.-25.0 e
355347.80,2251009.50.-27.0 fired e Lengtiy | 8
355362, 70,2251023.30.26.2

355377, 20,2251037.50.-26.1

93
20.4
21.3
21.8
21.0

355182.80,2250859.30,-22.2
21.8

23.8

25.8

24.9

4.9

35539190/ 2251052.00,26.3 % yalue  Value A
355406, 302251 086.50,-27.0 e | [ s BT
356426, 20/2251087.30,24.5

355443 402051101.30,24 5 & Column1 | | £ Columnd || Column 1
IE5AEE, 402251120 8022 6 & Comn2 | | & Comn2| | € Column2

AERAAD AN IR AN DD E i

" Column 3 " Calumn 3 i Column 3

Data Description Additional [ nformation

This Optian is for Data that is in Columns seperated by -] Import The File
Commas or Tabs CANCEL

-

Figure 8-6. Generic ASCII file format dialog

When the file has been imported into the HyPAS project, the user may add
more data by selecting another type to import and progressing through the dialogs
again. When the file and any or al additional files have been imported, the user may
then create a theme from these data. Note that the Create Bathymetry button is now
enabled on the Import ASCII Data options dialog (Figure 8-2). Clicking this button
begins the computationally intensive process of creating a bathymetric grid from the
data. Only one bathymetry data set is created.

The user can create up to two themes from the data set. First a gridded surface
of the actual bathymetric data can be defined. Users may set the name in the dialog
box (Figure 8-7). The user can aso create a point theme from the data. Again, the
theme name can be defined in the dialog box.
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! Themes to Create

¥ Bathwmetry Surface
Surface Theme M ame I bathi I

COMTINUE | CAMCEL

Figure 8-7. Create themes dialog

The final step in the ASCII data conversion defines the cell size and extent of
the resulting grid. Select the appropriate values from the dropdown boxes in the
diaog (Figure 8-8).

Conversion Extent: Tmptin

Dutput Grid Extert | 5ame A Display —
Output Grid Cell Size [ 45 Specified Below =]
Cellsize |- i
Mumber of Fows | 3241
[4503

Mumber of Columns

0K | Cancel |

Figure 8-8. Grid definition dialog

ArcView TIN Import Option

Beyond assembling simple X, Y, Z point data, users can incorporate previousy
created ArcView TINS in the HyPAS project. Selecting the ArcView Tin button
(Figure 8-9) on the Data Import dialog opens a file dialog box (Figure 8-10).

#! Choose Type of Data to Import

Pleaze Select From the Following mpart Types

ASCH DATA e SMS SHDALS Toolbox output, SHOALS sureey, and uszer defined Data] |

Arcéiew Tin | Arcifiew Grid 30 CAD Paint [0F] DOME |

Figure 8-9. Import data format options dialog

From here, the user can browse and select any available TIN data. Once
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selected, the TIN will be added to the current view and available for examination
with the Analysis Tools discussed in Chapter 3.

! Choose a TIN to Import

TIN Mame Drirectaories:

| d:hprojectshe 9808k dema Cancel |
B chantil = dn =
B tmptin = projects

(= 9808

Dirives:

[ d:

ArcView GRID Import Option

Figure 8-10. Import TIN file dialog

Users also have the option to incorporate previously created ArcView Gridsin
the HyPAS project. Selecting the ArcView Grid button (Figure 8-9) on the Data
Import dialog opens afile didlog box (Figure 8-11).

i Choose a Grid to Import

Grid Mame

Directories:
d:hprojectshc38084hdemo

B bathl
B cutfn

= d*
[= projects
[= =9808
&= demo

£ covers

Dirives:

[ d:

o |

Figure 8-11. Import GRID file dialog

From here, the user can browse and select any available GRID data. Once
selected, the GRID will be added to the current view and available for examination
with the Analysis Tools discussed in Chapter 3.

Chapter 8 Bathymetry
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3D CAD Point Import Option

Finally, users can import 3-dimensional CAD point data in DXF format. Most
modern CAD packages have the ability to export data in the industry standard DXF
format. Selecting the 3D CAD Point (DXF) button (Figure 8-9) on the Data Import
dialog opens afile dialog box (Figure 8-12).

& Please Select DXF file |

File: Marne; Directaries;

ok, |
| d:\projectzhc98085demo

= = d e Cancel
[= projects

[=+ 9808

£ bathi

£ chantil

— 0 covers

= 1 cutfl hd

Lizt Filez of Type: Dirives:

Figure 8-12. Import DXF file dialog

From here, the user can browse and select any available 3D CAD Point (DXF)
data. Once selected, the 3D CAD Point (DXF) data are imported and the user is
given the option to create themes (Grid and/or Point) from the data (Figure 8-7
above). Similar to the ASCII file import process, the fina step defines the cell size
and extent of the resulting grid. This grid will be added to the current view and
available for use.
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9 Background Themes

HyPAS allows the user to import several types of data to be displayed along
with HyPAS themes. These options are available on the menu to select which type
of datato import (Figure 9-1). To get to this menu click on the Import Data for
HyPAS button (Figure 2-1) on the main HyPAS menu.

f! Please Choose Data Type to Impoit

ADCP |
Survey |

sediment |
Samples |

ArcView

Shapefile GRID TIN

ArcView ‘ ArcView |

| SMS ” Image _”BathymetryJ

Figure 9-1. Menu to select which type of data to import

Importing ArcView Files

To import native ArcView files, choose the option (e.g., ArcView Shapefile,
ArcView Grid, ArcView Tin or Image) representing the type of theme to import.
HyPAS will display a menu prompting for the files to import (Figure 9-2). Choose
the filesto import. HyPAS imports the data into the project. Note that the actual
data are till in the file selected and the user cannot delete the file on disk.

! Add Theme
Ditectory: | c:\classhother ok I
= ot =] c
ancel |
| [ class
&= other
& Directories
— —1 Libraries
E E
Data Source Types: Dirives:
| Feature Data Source ]| | o =]

Figure 9-2. Select file menu
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Importing SM S Files

SMS files can be imported into HyPAS by selecting SMS as the type of file to be
imported. Then, the user can specify whether the file in question is a geometry or
2D mesh file (Figure 9-3). The user then selects the file or files (Figure 9-4) to
import and HyPAS imports the files. Transition elements stored in a geometry file
will not be imported. SMS geometry and 2D mesh files do not contain
interpolations. They contain the nodes. HyPAS brings in the nodes and re-
interpolates the surface with a Triangulated Irregular Network (TIN). Seethe
ArcView's User's Guide for description of the TIN model.

4! Import SMS Utility

Fleaze Choose File Type il

1. SMS Geomety File - | Cancel

Figure 9-3. File type menu

Z! Please Select SMS 2D Mesh file

B mesh.2dm - = et % Cancel

File M ame: Dhrectares; oK. |
| meshi.2dm oholasshemshiles

1 [= class
B mesh2 2dm B amsfiles
B mesh3.2dm
E -
Lizt Files of Type: Dirives:
| 5M5 2D Mesh Files [=2dm] =] ||:: =]

Figure 9-4. File selection menu

HyPAS creates two themes for each 2D mesh or geometry file imported, a point
theme for the nodes, and a TIN theme for the interpolation. Additionally, if there are
lines in a geometry file, athird theme is created for the linear features.
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10 Future Enhancements

Future enhancements are ideas presented by users and clients. |f sufficient
comments are received requesting changes and additions, then modifications and
enhancements will be made. HyPAS was initialy developed and supported through
the years from client requests and funding. The CIRP has funded several of the
tools at the request of users.

The following functionality is under consideration for implementation:
a. Perform arithmetic calculations on resultant data

b. Convert acoustic backscatter data from an ADCP to sediment
concentration data for further analysis

c. Importing and exporting capahilities

d. Statigtical analysistools

e. Math functions to allow comparison of multiple data types such as
bathymetry, shoreline position, material properties, and any type of

scalar quantity

f.  Import physica model data and implement into current plan view
anaysis
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