Cross-Section Development Program

Introduction

This chapter provides an update on efforts to refine the DSM2 representation of channel
geometry, which includes the development of the Cross-Section Development Program (CSDP).
The CSDP is used to develop irregular cross-sections for DSM2-Hydro. The CSDP is written in
Java, an object-oriented, platform-independent language.

Bathymetry Data

Bathymetry data are not used directly by DSM2-Hydro; they are used by the CSDP to draw
cross-sections which are approximations to the actual shape of each channel. The cross-section
drawings are used by the CSDP to calculate cross-section property tables, which are used by Hydro.
Cross-section properties used by Hydro include area, width, and wetted perimeter (Figure 6.1). This
process allows the user to reduce the amount of data to a minimal representative data set, which is
the smallest amount of data required to describe the general shape of the Delta’s channels. In addi-
tion, the user has the ability to change the shapes of cross-sections to simulate proposed changes in
geometry, such as dredging. '

The most important part of the process is the selection of data used to draw each cross-
section. The data selection process allows the user to place more emphasis on data that are most
reliable and most representative. The bathymetry database contains more than 400,000 points, and
has been divided into four files (Figure 6.2 shows the location of each of the four areas).

The CSDP is designed to work with three-dimensional bathymetry data, which have two
horizontal coordinates in UTM zone 10, and a vertical coordinate in feet with respect to Mean Sea
Level (MSL) (Figure 6-3). It is also possible to use data that are not referenced to a global
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coordinate system (non-georeferenced data), but some manipulation is required. Examples of non-
georeferenced data that can be used include cross-section plots and cross-section station and eleva-
tion coordinates.

Bathymetry data can be stored in ascii(.prn) files, binary(.cdp) files, or Gzipped binary
files(.cdp.gz). The use of binary files allows faster access. Gzipped files are smaller, but take more
time to read.

Landmark Data: .cdl

Landmark files are only read by the CSDP, and are not used directly by DSM2. A landmark
file consists of labels and UTM coordinates. Landmark files can be used to label any feature, such
as a node or a cross-section. The file delta.cdl is created by the CSDP when the Network-Calculate
menu item is selected and is used to label cross-sections drawn by the user. It can be used to help
locate cross-section lines. The file node.cdl contains coordinates for every node in the May 1995
version of the DSM model grid. This file is used by the create DSM chan function which is in the
Centerline menu.

Network Data: .cdn

Network files are only read by the CSDP, and are not used directly by DSM2. A network file
contains the data set that is created by the user, including centerline names, centerline coordinates,
and cross-section coordinates.

Channel Connectivity Data: *.inp

The file channels.inp contains the CHANNELS input section (Chapter 5). The CHANNELS
input section includes the numbers of all channels in the model grid and the numbers of the upstream
and downstream nodes of each channel. The file channels.inp is used by the CSDP to draw
centerlines for specified DSM channel numbers.

Using the CSDP

Loading Bathymetry Data

To load a bathymetry file, select the File-Open menu item and select the file you wish to
load. The file should be an ascii file with a .prn extension, a binary file with a .cdp extension, or a
Gzipped binary file with a .cdp.gz extension. After loading a .prn file, you can save it as a .cdp file
for faster access.

After specifying a filename, the file will be read and the data will be displayed in plain view

(Figure 6.4). The points will be colored by elevation by default. Points can also be colored by year,
source, or uniformly by selecting the Display-Color By menu item.

Loading Network Data

To work with an existing network file, select the Network-Read menu item and select the file
you wish to load. If there is any unsaved network information in memory, you will have the oppor-
tunity to save it. A network file will always have a .cdn extension.
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Loading Landmark Data

To load a landmark file, select the Display-Landmark menu item and select the file you wish

to load. A landmark file will always have a .cdl extension.

Selecting Data

It is the user’s responsibility to select data for drawing cross-sections with the CSDP. Crite-

ria for selection include year, source, and location. Because cross-sections are interpolated along
channels, cross-sections should be representative of the overall shape of the portion of the channel
that they represent. There should generally not be large changes in area, width, wetted perimeter, or
bottom elevation among the set of cross-sections used to describe any given channel. Data are
selected by using two perpendicular lines to define a rectangular region. All of the data contained
within this region are then displayed in the cross-section view.

1.

To zoom in on the display, select the Zoom-Factor menu item. Use the scroll bar to select
a new zoom factor. Entering a zoom factor greater than 1 will increase the size of the dis
play. Use the scrollbars to scroll through the data display.

To increase the bathymetry point size after zooming, select the Display-Parameters menu
item. Enter an integer.

To filter the data display, select Display-Group and/or Display-Year. This will allow you to
“turn off” the display of undesirable data. (Note: this step is optional. Filtezing the data
display may or may not facilitate the selection of appropriate data).

Select a rectangular region of data to be displayed in cross-section view (Figure 6.5). The
region will have a length, width, and direction. The location, length, width, and direction are

used to select data to be displayed in cross-section view. The direction defines the positive
flow direction for the channel. The direction also determines the order in which points will
be displayed, which will always be from left bank to right bank (Figure 6.7a). DSM2 cur-
rently does not require points on the left to be on the left bank, but in the future, some DSM2
models may have this requirement. The length of the region is defined by the cross-section
thickness, which can be adjusted by selecting Display-Parameters. The width is defined by
the length of the cross-section line. The direction is defined by the order of the points in the
centerline. The location of the center of the region is defined by the intersection of the
centerline and the cross-section line.

a. Create a centerline: Select Centerline-Create DSM Chan. You will be asked to select a
channel connectivity file, if one is not already loaded. The channel connectivity file is the
file that contains the CHANNELS input section(Chapter 5), and will typically be named
channels.inp. You will then be asked to enter the DSM channel number for the centerline
you wish to create. Enter a number from the DSM model grid. Finally, you will be asked to
select a landmark file, if one is not loaded or if one or both of the nodes for the specified
channel number are not found. Select the file node.cdl, which contains the locations of the
nodes in the DSM model grid. A Centerline will be drawn from the upstream node of the
specified channel to the downstream node (Figure 6.6a).
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b. Insert centerline points: Insert points into the centerline to create centerline segments
which follow the shape of the channel (Figure 6.6b). To insert points, select the centerline by
clicking on it, click on the insert button to turn the insert mode on, and then click at various
locations along the channel to insert points. It is not necessary for the centerline to follow the

exact shape of the channel; it is only necessary to have line segments which are aligned with
the data.

5. Add cross-section

a. Add cross-section line(s): To add a cross-section line, click on the Add Xsect button to
turn the add cross-section mode on. Click on a location near the data you wish to use. A
cross-section line will be drawn perpendicular to the nearest centerline segment. The cross-
section line should be aligned with the data you wish to view. If it is not, you may need to
move the endpoints of the centerline segment which intersects the cross-section line.

b. Adjust the cross-section width: If desired, change the cross-section width using the
Display-Parameters menu item.

Drawing Cross-sections

Displaying the data in cross-section view allows the user to draw a line through the points.
The coordinates of these points are used by the CSDP to calculate cross-section properties.

A line is drawn through the bathymetry points displayed in cross-section view (Figure 6.7b).
The line is an approximation to the shape of the cross-section. The line can also be modified to
simulate proposed changes in geometry, such as dredging. Each cross-section will then be saved
along with its channel number and its normalized distance along the channel from the upstream end.
The normalized distance is the distance from the upstream end of the centerline to the cross-section
line divided by the length of the cross-section line (Figure 6.8).

1. Display the data in the cross-section view by selecting Xsect-View. The data are
displayed with respect to a relative coordinate system. The origin of the coordinate
system is located at the intersection of the centerline and the cross-section line. The
horizontal axis is the distance in feet along the cross-section line. The vertical axis is
the elevation in feet with respect to Mean Sea Level.

2. Add points: click on the Add button to turn on the add point mode.
3. Edit points: To insert, move, or delete points, click on the appropriate buttons and

click on the point(s) to be inserted, moved, or deleted. The Keep button will save all
of your changes in memory (not to a file). The Restore button will undo all of your
changes since the last time the Keep button was clicked.

4, Draw a cross-section through the data points by clicking on locations with the mouse.

Try to use no more than 10 points. Using more than 10 points could increase Hydro’s
memory requirements and reduce its speed.
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a. Avoid negative dconveyance between -5 and +15 feet (MSL) (Section 5).

b. Horizontal line segments above the bottom of the channel are acceptable. When
cross-section properties are calculated, one of the elevations of the line segment will
be increased by 0.01 ft (Horizontal line segments above the bottom are not allowed in
cross-section property calculations because only one layer is allowed per elevation).
A line segment that appears to be horizontal on the screen may not be exactly
horizontal.

c. Avoid large changes in bottom elevation and area(MSL) within channels. Large
changes in area within a channel could prevent Hydro from converging.

d“W” shaped cross-sections are acceptable (Figure 6-9a).

e. Avoid “J” shaped cross-sections. A “J” shaped cross-section will have low wetted
perimeter values at higher elevations (Figure 6-9b).

Exit cross-section view by selecting the Xsect-Close menu item. If you have made
any changes to the cross-section, you will be asked if you want to save these changes.

At this point, changes will only be saved in memory and will not be written to a file.

Save your work to a network file by selecting Network-Save. A network file should
have a .cdn extension.

Cross-section Plots

Cross-section plots consist of a series of points plotted on a graph (Figure 6.10). To use the
CSDP to calculate cross-section properties for a given cross-section plot, estimate station and eleva-
tion coordinates of each point in the plot and follow the following procedure for processing cross-
section station and elevation coordinates.

Cross-section Station and Elevation Coordinates

To use cross-section station and elevation coordinates, it is necessary to make a network file

(Figure 6.11).

Preparing Irregular Cross-Section Data for DSM2

The output from the CSDP is used as input for DSM2. DSM2 irregular cross-section input
files consist of cross-section property tables (*.txt files) and files containing IRREG_GEOM input
sections. For more information on DSM2 input files, see Chapter 5.

Load a network file (.cdn) using Network-Read. The file delta.cdn is the main network file
that is used by the Delta Modeling Section. Select Network-Calculate. You will be asked to select a
directory for cross-section output files(*.txt). After selecting the directory, enter 1 or more charac-
ters in the “filename” text field (your entry will not be used, but Java’s FileDialogBox will not
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accept your input unless you do this). This will write all of the cross-section files(*.txt), a new
landmark file(*.cdl), and a file called irregular_xsects.inp, which contains the IRREG_GEOM input
section. The new landmark file can be used in the future for locating cross-sections when you use
the CSDP. All files will be written to the directory in which you started the application (with the
exception of the cross-section files, which will be written to the directory that you selected). Using a
text editor, open the file irregular_xsects.inp and change the path name in the FILENAME field.

DSM2 Input (output files from the CSDP)

To use irregular cross-sections, Hydro requires an IRREG_GEOM input section and irregular
cross-section files (Chapter 5).

IRREG_GEOM Input Section

The irregular_xsects.inp file contains the IRREG_GEOM input section (Chapter 5). This file
is used to assign cross-sections to DSM channels and to locations within the channels.

- The IRREG_GEOM input section is typically stored in a file called irregular_xsects.inp and
is created by the CSDP when the Network-Calculate menu item is selected. The IRREG_GEOM
section that is written by the CSDP will always assign cross-sections to the locations defined by their
filenames. The filename of a cross-section describes the DSM channel number and the normalized
distance along the channel (Figure 6.13).

To prevent interpolation or the use of rectangular cross-sections, it is sometimes desirable to
copy cross-sections to other locations. Cross-sections can be copied to other locations in the same
channel or in other channels. To do this, an additional IRREG_GEOM input section(Figure 6-14)
can be created manually and stored in a separate file, which might be called
irregular_xsects_copy.inp. The file can also be used to include cross-sections which are not included
in the network file.

All files which contain IRREG_GEOM input sections that you wish to use for a model run
must be listed in the INP_FILES input section (Chapter 5).

Irregular Cross-section Files(*.txt)

A cross-section file is written for every cross-section drawn by the user. The file consists of a
table of area, width, wetted perimeter, hydraulic radius, x centroid, and z centroid values for each
unique elevation in the cross-section(Figure 6.15).

Using Irregular Cross-Sections with DSM2-Hydro

This section describes how DSM2-Hydro uses irregular cross-sections. Some of the prob-
lems which can cause a model run to fail are negative dConveyance, interpolated negative
dConveyance, and convergence.
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Cross-section Interpolation

Cross-sections have to be interpolated by Hydro for every computational point in the model
grid before they can be used by FourPt. Interpolated cross-sections are also known as virtual cross-
sections (Figure 6.16). The number of computational points in each channel depends on the actual
value of delta X, which depends on the channel length and the requested value of delta X.

Actual vs. Requested Deltax

The scalar input variable deltax (Chapter 5) is called the requested value of deltax (AXr). The
actual value of deltax used by hydro (A Xa) in each channel depends on AXr and the channel length.
The following equation is used to calculate AXa:

AXa= length/(2 * int(lengtth Xr) (Note: the int function truncates)

Rectangular cross-sections are used in channels which do not have irregular cross-sections.
To limit the use of rectangular cross-sections, Hydro moves and copies cross-sections (Note: even
with the use of irregular cross-sections, it is still necessary to define at least two rectangular cross-
sections for every channel in the model grid). The following rules apply to the moving and copying
of cross-sections: '

Rules for Copying, Moving, and Interpolating Cross-sections

1. Any channel with one or more irregular cross-sections will not use rectangular cross-
sections (Figure 6.17). A channel with no irregular cross-sections will only use
rectangular cross-sections for interpolation. It is possible to assign two or more
different rectangular cross-sections to a channel, but this is not typically done.

2. For each node: If the distance from the node to the nearest cross-section is within
5 percent of the channel length, then the cross-section will be moved to the end of the
channelwhich is adjacent to the node(Figure 6-18). This is done to prevent interpola
tion from adjacent channels.

3. Cross-sections can only be interpolated across nodes if the node is connected to
2 channels (Figure 6.19).

4, If a channel hasone or more irregular cross-sections which cannot be moved (rule 2)
and no cross-sections are available for interpolation in the adjacent channel (rule 3),
the cross-section(s) nearest to the nodes will be copied to end of the channel adjacent
the node. A moved cross-section can be used by an adjacent channel for interpo-
lation; a copied cross-section cannot.
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Interpolation occurs in three stages. The first two stages occur while Hydro is processing
input data. The purpose of the first two stages is to create a lookup table (Figure 6.20) that is used to
reduce the number of interpolations that occur while FourPt is running. The three stages are:

To create a virtual cross-section for each computational point, the nearest two cross-sections
on either side are interpolated. Cross-sections from adjacent channels are used if there are two
channels connected to the adjacent node. Cross-sections that are interpolated or are copies of other
cross-sections are never used for interpolation.

For a listing of virtual cross-sections, change the value of printlevel in the SCALAR input
section to 5, change the length of the run to 1 hour, and run Hydro (Chapter 5). (Note: When
printlevel is set to 5, Hydro will produce a large output file that could fill your hard disk. For this
reason, it is best to avoid running Hydro for more than 1 hour with printlevel set to 5). An ascii file
will be written which contains a listing of all cross-section properties in all virtual cross-sections.

Problems to Avoid when Using Irregular Cross-sections with DSM2

Convergence

If Hydro fails to converge in a channel, the run will fail. Hydro will not converge if there are
large changes in cross-sectional area between virtual cross-sections that are in the same channel. To
avoid convergence problems, make sure that for every channel, the ratio of the largest virtual cross-
sectional area to the smallest is less than 2.0. Running Hydro with printlevel set to 5 produces a list
of all channels that may have convergence problems.

Negative dconveyance

A Hydro run will fail if the water level in any virtual cross-section enters a portion of the
cross-section that has negative dConveyance. dConveyance is the derivative of conveyance with
respect to height. dConveyance can be negative if a line segment has a very small slope (close to
horizontal), which causes a large change in wetted perimeter with respect to elevation. It is the
user’s responsibility to eliminate negative dConveyance in portions of cross-sections which are in
the anticipated water surface elevation range.

To detect negative dConveyance, set printlevel to 5 or greater (Chapter 5), include a line in
the IO_FILES input section to write output to an ascii file of TYPE none, and run Hydro. The ascii
file will contain the list of interpolated layers with negative dConveyance.



If any cross-sections have negative dConveyance in the range of -5<Z<15 ft, they will be
identified by this list. It is acceptable to have negative dConveyance only if the water level will
never enter the portion of the cross-section that has negative dConveyance. If it is necessary to
eliminate negative dConveyance, look at the magnitude of the negative dConveyance. The magni-
tudes of dConveyance for each layer are listed in the cond 0 and cond 1 columns. If it is very large,
then a change must be made. Negative dConveyance is adjusted in two ways:

Interpolated negative dConveyance

The CSDP will identify layers between -5 and +15 ft(MSL) in all virtual (interpolated) cross-
sections that have negative dConveyance (a layer is a row of data in the cross-section property
table). The virtual cross-sections that Hydro uses may contain negative dConveyance at elevations
between -5 and +15 ft even if the two cross-sections used in the interpolation do not. Before cross-
sections are interpolated (Figure 6.23a), the bottom elevation is subtracted from all the elevations in
the cross-sections, which converts the elevations to heights. The bottoms of the cross-sections are
now at the same height (zero). If there is a big difference in bottom elevations, the interpolated
cross-section could have negative dConveyance between -5 and +15 (Figure 6.23b).

The best solution to this problem is to adjust the bottom elevations in one or both of the
cross-sections so that they are not so far apart (Figure 6.24a). The resulting interpolated cross-
section (Figure 6.24b) would not have negative dConveyance in the range of -5 ft to 15 ft. Large
changes in bottom elevation within a channel could indicate that one or more of the cross-sections
may not be representative.

To detect interpolated negative dConveyance, it is necessary to run Hydro with the scalar
variable printlevel set to 5 or greater (Chapter 5).
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Figure 6.1 CSDP Used to Convert #D Bathymetry Date for Use by DSM2-Hydro

Cross-sections
Channel
3D Bﬁthvmetrv Data Distance along Channel
B ' _ |Cross-section properties _
UM CSDF g wi&t]f vs elevation > |DSM2-Hydro
clevation area vs elevation '
wetted p. vs elevation

Figure 6.2 Delta Bathymetry Data Locations
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Figure 6.3 Three-dimensional Bathymetry Data

9
626955.4555 4186009.9708 2.60 1990 DWR-CD.MAY D-DC100
626955.7598 4186009.9874 1.60 1990 DWR-CD.MAY D-DC100
626957.2816 4186010.0705 "~ '0.90 1990 DWR-CD.MAY D-DC100
626958.8033 4186010.1536 0.60 1990 DWR-CD.MAY D-DC100
626960.3250 4186010.2367 0.20 1990 DWR-CD.MAY D-DC100
626961.8468 4186010.3198 -0.10 1990 DWR-CD.MAY D-DC100
626963.3685 4186010.4029 -0.16 1990 DWR-CD.MAY D-DC100
626964.8902 4186010.4861 -0.47 1990 DWR-CD.MAY D-DC100
626966.4120 4186010.5692 -0.94 1990 DWR-CD.MAY D-DC100

Column Description

1 west/east UTM zone 10 ccordinate

2 north/scuth UTM zone 10 coordinate

3 elevation, £t (MSL)

4 year of survey

5 source of data or name of survey

6 description of data point(currently not used)

r A

Figure 6.4 CSDRYBathymetry Data, Plan View
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Figure 6.5 Rectangu'lar Region

(Defined by centerline and cross-section line used to select data for display
in cross-section view)

Cross-section line: :
defines width of
region. —\

%~ [Cross-section thickness:
defines length of region;
adjusted by Display-
Parameters menu item:

Rectangular region defined by
centerline, cross-section line,
and cross-section thickness

[Centerline segment l

Figure 6.6a Centerline Created by create DSM Chan Feature

N

Figure 6.6b Centerline with Inserted Points
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Figure 6.7b Bathymetry Data,

Figure 6.7a Bathymetry Data,
Cross Section View - Cross Section View with Drawing

Cross-nrclion view
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Figure 6.8 Cross-section Line Measurements
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Figure 6.9a “W” Shaped Cross-sections (Acceptable)

Figure 6.9b “J” Shaped Cross-sections (Should be avoided)

Figure 6.10 Cross-section Plot (User needs to estimate station and elevation coordinates.)

Elevation & . /

Station
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Figure 6.11 Using Station and Elevation Coordinates to Make a Netwo.rk File

Estimated station and elevation coordinates:

Station Elevation

5 15

10 =10

30 =30 :

50 -40 -
100 -20

110 10

use a text editor to make the following network file(do not
include line numbers):

1:1

2: "1" 2 1000,1000 5000,1000 1 '

3: "" 6 5,15 10,-10 30,-30 50,-40 100,-20 110,10 10000 10000
Line 1: the number of centerlines in the file

Line 2: the centerline name (channel number) in quotes

the number of centerline points

two sets of XY coordinates—values do not matter in
this case -

number of cross-sections in centerline

Line 3: empty quotes mark the beginning of a cross-section

number of cross-section coordinates

cross-section coordinates (staticn, elevation)

distance along centerline—value does not matter in
this case .

cross-section line length—value does not matter in
this case '

Figure 6.12 Change the Pathname in the FILENAME Field

The following output from the CSDP
IRREG_GEOM
CHAN DIST FILENAME
6 0.62093  ./6_0.62093.txc
7 0.25863  ./7_0.25863.txt
END .
becomes
IRREG_GECM
CHAN DIST FILENAME
6 0.62093 c:\input\6_0.62093.txt
7 0.25863 c:\input\7_0.25863.txt
END
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Figure 6.13 IRREG_GEOM Input Section

IRREG_GEOM -
CHAN DIST  FILENAME
6 0.62093  ./6_0.62093.txt
7 0.25863  ./7_0.25863.txt
7 0.86019  ./7.0.86019.txt
8 0.13301  ./870.13301.txt
9 0.18331  ./9_0.18331.txt
9 0.89620  ./9_0.89620.txt .-
11 0.05921  ./1T_0.05921.txt
END

CHAN defines the channel number in the DSM model grid.

DIST defines the location of a cross-section within a
channel. DIST can be the normalized distance along the
channel measured from the upstream end(a value between 0
and 1), 0, MID, or LENGTH. 1If DIST is between 0 and 1, the
normalized distance will be multiplied by the actual
channel length specified in the CHANNELS input section.

The normalized distance is calculated by dividing the
distance from the upstream end' of the centerline(Figure 6-

6) to the cross-section line by the total length of the
centerline.

FILENAME is the complete pathname of the irregqular cross-
section file. It will usually be necessary to change the
pathname to the directory in which the cross-section files
are stored. The filename consists of a channel number:
followed by an underscore followed by the normalized
distance follcwed by a txXt extension.

Figure 6.14 IRREG_GEOM Input Section

IRREG_GEOM
CHAN ~ DIST  FILENAME
§ COPIED CROSS-SECTIONS

327 0 C:\input\327_0.44122.txt
327 LENGTH C:\input\327_0.44122.txt
366 0 C:\input\366_0.54505.txt
366 LENGTH C:\input\366_0.54505.txt
422 0 C:\input\422_0.88014.txt

# NON-GEOREFERENCED CROSS-SECTIONS
# USGS bathymetry for Upper SJR; not in

CsSDP

1 0 C:\input\lu.txt
1 MID C:\inputilm. txt
2 0 C:\input\2u.txt
3 0 C:\input\3u. txt
3 MID C:\input\3m. txt
3 LENGTH C:\input\3d.txt
] 0 C:\input\3d.txt
4 LENGTH C:\input\3d.txt
5 o} . C:\input\ém. txt
5 LENGTH C:\input\6m.txt

} Three-Mile S1l. averaged cross-sections

309 LENGTH C:\input\tmsred.txt

309 0 C:\input\tmsavg. txt W
310 LENGTH C:\input\tmsavg.txt

310 o] C:\input\tmsavg.txt

END
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Figure 6.15 Table of Cross-section Properties (created by CSDP, used by Hydro)

Cross-section: 105_0.75640
Elev(MSL) A P W Rh Xc Zc
100.00  108887.6 1164.4 1026.1 93.5 86.6 - 47.7
-1.43 9631.0 939.9 931.0 10.2 -1.4 -6.7
-8.86 3481.9 728.5 724.1 4.8 -94.7 -11.7
-12.13 1451.9 519.6 517.5 2.8 -182.9 =14.4
-13.0§ 1003.7 458.6 456.7 2.2 =227.6 -15.6
=13.75 706.3 394.9 393.2 1.8 -275.8 -16.7
-14.00 636.5 167.0 165.3 3.8 -288.8 =-17.1

. |-14.68 541.1 116.6 115.1 4.6 =300.5 -17.8

r |=-21.64 0.0 40.4 40.4 0.0 -308.7 -21.6
X: -421.68 -360.62 -328.87 -288.44 -232.02 -20.80 98.01 162.39 247.35 564.60 604.42
¥: 100.00 -12.13 -21.64 -21.64 -14.00 -13.75 -8.86 -14.68 -13.05 -1.43 100.00

Figure 6.16 DSM Channel (with user-generated Irregular Cross-Sections and
Virtual Cross-Section)

Channel in DSM

model grid

\_ Irreguiar cross-section Computational
created by user. Must |point: Virtual

be interpolated to (interpolated cross-
create virtual cross- section required
section(s)
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Figure 6.17 Irregular Cross-sections

(A channel with one of more irregular cross-sections will not use any rectangular
cross-sections. The irregular cross-section (s) in the channel will be copied,
moved, and/or used for interpolation with cross-sections in adjacent channels.)

G

D G——D
* / Interpolation ‘ | _
) process
\_ Computational

point
Irregular cross-
section

Figure 6.18 Node to Cross-section Distance

(If the distance from the node to the nearest cross-section is within a distance of
5 percent of the channel length, then the cross-section will be moved to the node.)

| Q After moving CD : } Q
‘ ' .

3

Figure 6.19 Interpolation from Adjacent Channels

(Interpolation from adjacent channels (across nodes) is only allowed if the node is
connected to two channels.) :

Node connected
Node connected to 2 channels:
to > 2 channels: _ interpolation
Interpolation from adjacent from adjacent
channels not allowed channels allowed




Figure 6.20 Virtual Cross-section Look-up Table for Channel 1

VIRTUAL CROSS-SECTION LOOKUP TAELE
Channel 1,Virtual Section 1 .
Height Width Area © Wet_p Z Centroid min_elev
0.00 192.00 0.00 192.00 0.00 -5.10
5.10 192.00 979.20 202.20 2.55 -5.10
100.00 192.00 19200.00 392.00 50.00 =-5.10
Channel  1,Virtual Section 2
Height Width - Area Wet_p Z Centroid min_elev
0.00 192.00 0.00 192.00 0.00 -5.10
5.10 192.00 979.20 202.20 2.55 -5.10
100.00 192.00 19200.00 392.00 50.00 -5.10
Channel  1,Virtual Section 3
Height Width Area Wet_p Z Centroid min_elev
0.00 192.00 0.00 192.00 0.00 -5.10
5.10 192.00 979.20 202.20 2.55 -5.10
100.00 192.00 19200.00 382.00 50.00 -5.10

Figure 6.21 Negative dConveryance and Slope of Line Segment

(Negative dConveyance can occur if the slope of a line segment is very small.)

Line segment
with a small
Dconveyance may be slope
negative in this portion of the
cross-section

Figure 6.22 Output from Hydro (List of virtual cross-sections with negative dConveyance)

Warning: The following cross-sections have negative dconveyance
channo  vsecno depth min_elev  elevation cond 0 cond 1
86 2 20.51 -26.23 =5.72 10160.62****w=xxxx
86 2 20.52 -26.23 =5, 71***wwxx*x*x  ]15889.29
91 2 28.06 -29.19 -1.13 14857.46-302624.69
91 2 28.07 -29.19 -1.12-286844.50 15631.51
95 3 19.58 -25.83 -6.25 12255.03-856674.94
95 3 19.59 -25.83 -6.24-967307.25 16002.04
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Figure 6.23a Cross-sections Before Subtracting Bottom Elevations
(Cross-sections with different bottom elevations before subtracting bottom
elevation. Negative dConveyance (-dk) exists below -5 ft.)

- MSL

Figure 6.23b Cross-sections After Subtracting Bottom Elevations
FCross—sections with different bottom elevations after subtracting bottom elevation;
interpolated cross-section with interpolated negative dConveyance near MSL.)

Interpolated
CIross-section

MSL

Interpolated -dk

MSL -dk

Height=0
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Figure 6.24a Cross-sections Before Subtracting Bottom Elevation (with shaded area)
(Cross-sections with different bottom elevations before subtracting bottom elevation:
shaded area could be removed to prevent interpolated negative dConveyance.)

MSL

One option:
Remove this portion
of the cross-section

Figure 6.24b Cross-sections Before Subtracting Bottom Elevation (shaded area removed)
' (Cross-sections before subtracting bottom elevation-shaded area was removed to
prevent interpolated negative dConveyance.) :

Interpolated
cross-section

S

. Height=0






