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Introduction

This document serves as a reference to the GISHydroNXT tools within the program. The
GISHydroNXT tools are described in terms of their appearance, function, and potential
issues that could be encountered while performing analysis using the tool. Basic ArcGIS
tools are also described, as they may be employed when using GISHydroNXT.
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GISHydroNXT Tools

Toolbar

All of the tools built into GISHydroNXT are located in a single toolbar:

A Hydro ~ CRWR-PrePro ~ WinTR-20~ Surface~

Throughout this manual, an updated appearance of the toolbar will be included with each
tool. In order to use some tools, other tools must be used first. A user with a hydrology
background will understand the sequencing of the tools. When a tool is available on the
toolbar, it will appear black. If the tool is not available, it will appear

Many tools are located within dropdown menus. Such a tool will appear black if available,
if unavailable.

2 July 2018



Area of Interest Tool

Appearance of Toolbar:

Al Hydro ~ CRWR-PrePro~ ¥ WinTR-20~ Surface~

Toolbar Icon: A

Description: Allows the user to select a specific section of the state for analysis. This tool
sets the Area of Interest (AOI) for delineating the watershed and all subsequent analysis.

Guidance: The GISHydroNXT database includes finely resolved, detailed data for the entire
spatial domain (state of Maryland plus adjoining regions). For computational efficiency, the
user-defined Area of Interest (AOI) allows GISHydroNXT to activate and load only as much
detailed data as are needed for the analysis.

Select an area of interest that is certain to cover the extent of the watershed. You
should make this bounding rectangle as small as possible so as to minimize computation time
and file sizes but not at the expense of possibly truncating part of the watershed to be studied.
An experienced hydrologist can recognize the approximate locations where stream flow
changes direction, thus ensuring that the watershed divide is captured well within the
bounding rectangle. If in doubt, it is better to specify a slightly larger area than seems
needed, to avoid multiple iterations at specifying the AOL.

Use: Select the “A” tool on the GISHydroNXT tool bar. The user specifies the AOI by
clicking in one corner, then dragging out a rectangle using the cursor. Release the click when
satisfied with the area of interest.

When the cursor is released, the dialog box shown is launched, prompting the user to specify
the following information. The possible selections are further described in the GISHydroNXT
Technical Documentation.

e Project Name. The default name is : e - °
shown. To change to a custom project Project Name
name, click in the text box and type. My Project
e Soil Data Type. Select using the pull-
down menu. Data Type Selection
e [and Use Data Type. Select using the Soil Data Type: SSURGO Sois v
pull-down menu. Landuse Data Type: 2010 MOP Landuse v
e Hydrologic Condition. Select using the
Hydrologic Condition Type: Good v

pull-down menu.
e Digital Elevation Model. Select using Digital Elevation Model: National Elevation Dz v
the pull-down menu.

e Accumulation Threshold. The default
value is shown. To change it, click in the
text box and type.

Accumulation Threshold: 250

Apply
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When the inputs are selected, click “Apply.” Depending on your choice of soils data, the
screen shown below may appear. Acknowledge the Data Usage Agreement by clicking
C‘OK)7.

Maryland Department of Planning Data Usage Agreement B4

The LandUsefLand Cover data set you have selected has been
provided courtesy of the Maryland Department of Planning.
Any use of that data set outside of this application without

the permission of the Department of Planning is prohibited.
The 2010 data are based on superior imagery and a refined
classification system, The 2002 and eatlier Land UsejfLand
Cover datasets are not reconciled with these improvements.,
For more information on Department of Flanning data, please
visit the MDP web site http: ffvsww. mdp. state.md.us or

call (410) 767-4500,

This step completes the Area of Interest Tool. The screen should appear as shown below.

Q GISHydrolXT - ArcMap = i)
File Edit View Bookmarks Insert Selecton Geoprocessing Customize Windows Help
N2Es B % |9 0| b1 v EEEED

Q10
Table Of Contents a2 x

88
= = Layers A
E M AddasOutlets
.
E M AddasStreams

=] nhd_streamsm

=] MD Roads

1§~

3 20822 TR A W LT Hydo~ 5 ) cRWR-Prepro~ 3 winTR-20 -

>

o

[ ueueas ST [ Bomieo & |y <

e

= [ mask

& [ MD Quads
=l
£ M Inferred Streams
<VALUE>
[ 250 - 366,350
= O soils

.4
& [ landuse
Class_Name v

N
< > g = |

R

e o

&< >

392988.158 153618.947 Meters

Troubleshooting: If the AOI created is too small for the watershed being delineated, the user
must start over. Close and then restart GISHydroNXT. This will be known after the
watershed delineation tool is used.
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Watershed Delineation

Appearance of Toolbar:

f @ * L Hydro~ § CRWR-PrePro~ X WinTR-20~ Surface~

Toolbar Icon: W

Description: Used to delineate a watershed, where “watershed” is defined as all the land

from which surface flow drains to a specified outlet point. The user specifies the outlet point.

Guidance: You should know the location of watershed outlet (analysis point), either by

Geographic Coordinates (Longitude, Latitude) or by intersection of a river or stream with a

road or highway.
The specified watershed outlet must lie on an “Inferred Streams” pixel. Make sure

that the “Inferred Streams” layer is overlying the other layers in the GIS data view; this is the

default condition for GISHydroNXT at this point in the analysis.
Zoom the data view to the desired watershed outlet point.

Q GISHydroNXT - ArcMap -0
Fle Edt View Bookmarks Insert Selecion Geoprocessing Customize Windows Help

Ded& B %90 0 b-|[r100 Vi EEEED e

QAMNQ (2552 ¢ K- 0N @ 7 B2 ML TRl A W o~ QRuRPrepro - M winTR 20+
Table Of Contents. a2 x

[EHe o8

5 & Layers
& M AddasOutiets
.

E M AddasStreams

>
Teiees 81 555 ] | +

= @ MDRoads
= @ mask
= O MD Quads
=
& @ Inferred Streams
<VALUE>

250 - 366,350
= O sois

[CJLow-Density Resident
I Medium- Resic

el en <

401964.117 156622.715 Meters

Use: Click the “W” tool icon. Click on the stream pixel corresponding to the watershed
outlet. In the example image below, the red cross represents the selection cursor used in
GISHydroNXT.
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After the outlet pixel is clicked,
GISHydroNXT calculates the
watershed. It appears as a blue
polygon with differing shapes
depending on the location. No
matter the shape of the

watershed,

should be well away from the
AOI bounding box.

Q

Table Of Contents 2 x

EHec8 =

QAR Q2+

GISHydroNXT - ArcMap
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Troubleshooting:
The most common issue at this point in the analysis is that the
polygon shape of the watershed is truncated by the AOI. See
example. If this is the case, the user needs to restart
GISHydroNXT, and redraw the AOI.
Another possible issue is that, upon examination of the
watershed, the user may realize that the outlet was not properly
located. In this case, it may not be necessary to redraw the AOL.
The user can use the “Reset” tool, described further in the
“Hydro Dropdown Menu” section.

(uaseas §1] [ Borewed & | s
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Land Use Editor Tool

Toolbar Appearance:
27 L Hydro~ CRWR-PrePro~ WiInTR-20~ Surface~ _

Tool Icon: ~ L

Description: Allows the user to modify the selected land use database and set their own
imperviousness or curve numbers to a more appropriate hydrologic condition (for example,
an outdated database is not showing a correctly developed or undeveloped land). This is done
by drawing an in map polygon that will overwrite the land use raster file to a category of
choice (forest, storage, and urban). The tool is enabled after delineating the watershed, and is
disabled after calculating the Thomas discharge regression equations. Please note that after
this tool is executed the user will have to create new basin composition and statistics, since
the land use has been changed.

Guidance: It is an optional tool and is not essential for GISHydroNXT analysis. This tool
should be used with caution since it could dramatically change the outcome of the analysis.

For example, the land use database selected in the Input Data Selection is accurate for our
watershed analysis but it does not show a new golf course in it, so the user should manually
draw the new golf course as a polygon with the Modify Land Use tool and then configure the
parameters accordingly.

® | Land Use Editor — O X
Land Use Category Name: { My Land Use| l
Enter Imperviousness (%): E Mzjor Land Use Category

® None
A seicn \_) Storage
B soil CN: i) Forest
C soil CN {_) Urban
D soil CN
Revise Curve Number Cancel

Use: To edit the land use click on the Land Use Editor tool, this will prompt the user to draw
a polygon that will overwrite the loaded land use. Note that the polygon is created through a
polyline; to create the polygon the user must double click, this will close both ends of the
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polyline. After the polygon is created the user will be prompted to name the new land use
category (e.g., “Golf Course”).

There exist three special classes of land use that need to be indicated for correct calculation
of the “Basin Statistics” and/or the USGS regression equations. These categories are “urban”,
“forest”, and “storage”. The user simply needs to click on the category that applies to the new
land use category being specified. If none of these categories apply, leave the selection set as
the category, “none”.

The default imperviousness is 0% as the dialog box opens. There are no default curve
number values. So long as the major land use category is “urban” or “none” the
imperviousness box is editable. Any numerical entry in imperviousness box will result in the
calculation of the associated A, B, C, and D curve numbers according to the formulas:

1-984 (1 —0)-39=00, (Soil A)
0-98+(1—0)-61=00, (Soil B)
0-984 (1 —1)-75=00, (Soil C)
1-984 (1 —01)-80 =000, (Soil D)

where [] is the imperviousness expressed as a fraction of 1. All curve numbers are rounded to
the nearest integer value. Please note that any manual entry in the imperviousness box after
the curve number boxes have been filled out will undo entries manually entered in the curve
number boxes. If the user wishes to manually both specify curve numbers and
imperviousness, they should first specify the imperviousness and then the curve numbers.

Clicking on cancel will undo the polygon and close the Land Use Editor window, leaving
everything as before. For instance, you may wish to use this button if you are unhappy with
the polygon the user have digitized. The user could then re-open the dialog box by pressing
the “L” button with no memory of any information entered previously (the defined polygon
or other text information) being retained since the last time.

Clicking on the Revise Curve Number button will apply the Land Use Editor configuration to
the polygon and overwrite the selected database land use and the curve numbers accordingly
to the selected soil. Once this is done the user can continue editing the land use as much as it
wants, there is no option to undo land use editions so if the user is not satisfied it must use
the reset button under the “hydro” drop down option in the toolbar (this will reset the land
use to the original one). Note that the user created/edited land uses appear in the legend and
can be observed by enabling the visibility of the Land Use layer (the color is given randomly
for every new category, and if the category has the same name as an existing one it will just
add to that same category).
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Control Boundaries Tool

Toolbar Appearance:

L Hydro~ CRWR-PrePro ~ WinTR-20~ Surface~

Tool Icon: *

Description: In some rare circumstances, the watershed determined by GIS by calculating
flow direction from the digital elevation model (DEM) is incorrect. Such circumstances can
arise when the resolution of the DEM does not accurately represent a location’s topography,
for example, in a very flat region. In other situations, the analyst may be aware of artificial
drainage structures that redirect and capture flow in a direction that is not represented by
surface topography (terrain DEMs do not reflect any underground pipe infrastructure). This
tool allows the analyst to remove part of the DEM-derived watershed by drawing new
boundaries.

Guidance: This tool is optional. It is not essential for GISHydroNXT analysis. It should only
be used when the analyst is very familiar with the watershed.

The example shown here is artificial, not based on actual field conditions. Suppose
that the analyst knows from field inspection that surface water does not flow as indicated in
the delineated watershed, but actually flows in the direction indicated by the arrows. This
area should not be part of the watershed.

~
#-_P
.‘_O'I-.
Y Artificial example — .
Not intended to represent b L
) actual field condition ‘-—-_.L

-
-
-
@3
-

Use: Click the “Control Boundaries” tool. Click once outside the delineated watershed to
begin the new boundary. Click as many times as necessary to define the desired watershed
boundary.
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GISHydroNXT shows the following confirmation message:

Control Boundaries

This tool will cut the watershed, are you sure?

If you have changed your mind, click “No.” The proposed revision to the watershed
boundary will be ignored. GISHydroNXT will return to its state before this tool was
launched.

If you are sure, click “Yes.” GISHydroNXT will proceed to recalculate the watershed

boundary. Note that the new boundary is defined by the drawn line, but does not follow it
literally because of adjustments dictated by the pixel flow direction.
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Hydro Dropdown Menu: Reset Tool

Appearance of Toolbar:

A% L |Hydro~ CRWR-PrePro ~ WinTR-20~ Surface~
| Reset

Basin Composition

Command: Reset

Description: This tool resets the state of the analysis to the point before the Watershed tool
was activated, that is it retains the AOI and all associated data, but undoes the Watershed
delineation and any calculations based on the watershed.

Guidance: “Hydro > Reset” can be used after watershed delineation (“W” tool) and up to the
completion of all tools in the Hydro menu. If the user is not satisfied with their watershed,

the reset button will allow them to specify a different outlet point.

Use: Select the Hydro Dropdown Tool, then select Reset.
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Hydro Dropdown Menu: Basin Composition

Appearance of Toolbar:

Hyero-| S

CRWR-PrePro~ X

WinTR-20~ Surface~

Reset

| Basin Composition

Command: EBasin Composition

Description: This tool creates a text file summarizing the basin (watershed) composition.

The text file is written to the user’s working folder and is also displayed on screen after the

calculations are completed.

Guidance: Note that both this tool and
“Reset” are available at this point in the
analysis. The tools below are not
available, because they cannot be
launched until “Basin Composition” is
completed. “Reset” can be launched at
any point that Hydro Dropdown tools are
being run.

Use: Click on the ‘Hydro’ dropdown
menu. Select “Basin Composition”. When
the tool has completed, a text file
(Notepad) appears (example on right).

3 basincomp - Notepad o

File Edit Format View

Help
GISHydro Release Version Date:

Project Name:
Analysis Date:

June 16, 2018

Tool Reference Example
June 23, 2018

Landuse and Soil Distributions for:

Distribution of Landuse by Soil Group

Acres on Indicated Soil Group

Land Use A-Soil B-Soil C-Soil D-So
Low Density Residential @ 2891.36 2083.94 221.
Medium Density Residential e 2435.9 66.72 219.
High Density Residential e 891.36 31.36 73
Commercial -] 89.4 5.12 41.
Institutional 2 471.48 42.48 46.
Open Urban Land e 1159.79 82.06 225.
Cropland 2 389.19 28.91 34.
Pasture e 216.39 53.82 42.
Orchards e 6.45 e

Deciduous Forest e 15689.62 227.67 840.
Evergreen Forest e 11.34 2.89

Mixed Forest 8 74.28 26.46 8.
Brush e 112.75 2.67 19.
Water 2 12.45 0.22 1.
Bare Ground e 71.61 4.45 4.
Transportation 2] 308.69 2.89 2
Large Lot Agricultural e 273.55 16.9 38
Large Lot Forest ] 219.73 25.58 35.
Total Area: @ 10866.44 823.54 1846.

Distribution of Land Use and Curve Numbers Used

Land Use Acres Percent A B C D
Low Density Residential 3317.e3 24.5 54 70 8@ 85
Medium Density Residential 2721.0 20.1 61 75 83 87
High Density Residential 995.89 7.36 77 85 98 92
Commercial 135.66 1.6 89 92 94 95
Institutional 560.89 4.14 69 8@ 86 89
Open Urban Land 1467.14 16.84 39 61 74 8@
Cropland 452.13 3.34 67 78 85 89
Pasture 312.47 2.31 39 61 74 B8e
Orchards 6.45 8.5 32 58 72 79
Deciduous Forest 2577.34 19.e4 3@ 55 7@ 77
Evergreen Forest 14.23 ©9.11 3@ 55 70 77
Mixed Forest 101.18 8.75 3@ 55 7 77
Brush 134.77 1.6 3@ 48 B85 73
Water 14.45 ©.11 100 100 160 160
Bare Ground 80.29 ©.59 77 86 91 94
Transportation 35.58 ©.26 383 89 92 94
Large Lot Agricultural 329.15 2.43 67 78 85 89
Large Lot Forest 281.12 2.8 30 55 70 77
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Hydro Dropdown Menu: Calculate Basin Statistics

Appearance of Toolbar:

L | Hydro~ CRWR-PrePro ~ WinTR-20~ Surface~
Reset

| Calculate Basin Statistics

Command: Calculate Basin Statistics

Description: This tool calculates all the basin (watershed) statistics that are required for later
analysis, particularly for the regional regression equations to predict peak discharge. The tool
creates a text file, which is written to the user’s working folder and is also displayed on
screen after the calculations are completed.

Guidance: As indicated by the gray and black type in the pull-down menu, this tool is only
available after “Basin Composition” has been run. It must be run before the following tools
can be used.

Basin Statistics Analysis
Use: Click on “Hydro” to reveal the dropdown
menu. Click “Calculate Basin Statistics” command.  8sn Siistes claiaton wil contie. Pease vait for anaiyss ot
The following information box will appear.

OK
Click “OK”.
. . . | basinstat - Notepad -0
GISHydroNXT will run calculations in the = - c come e e
background. Allow the application to run. e e Aibeqence: Exmiie ¢
Analysis Date: June 23, 2018
You ma’y See Some bla’Ck boxes appear and /databgzlzgtzg;ge: National Elevation Dataset
disappear. New items will be added to the o S SSuRG0 Soire
GIS T bl fC t t Hydrologic Condition: Good
a e O On en S. Impose NHD §tr?am Locations: Yes n Gt abeniine
Outlet Nortning: 155265 m (1D Stateplone, NAD 1983)
Findings:
. Outlet Location: Piedmont
When the tool has finished, a text file e et o —
“baSinStat —NOtepad” Will appear (example -Piedmont 10@.088 percent of area
. . Channel Slope: 20.6 feet/mile (0.80391 feet/feet)
on right has been clipped at the bottom). T
Impervious Area (percent): 23.8
The GISHydroNXT Technical Reference i e o s
pI‘OVideS a Complete deSCI‘iptiOn Of the sensitivity of discharges to region location.
items listed in this output file. o of Ccemerscton: 573 hors MR L )
Longest Flow Path: 8.16 miles
Basin ReliefF: 147.38 feet
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Hydro Dropdown Menu: Calculate Thomas Discharge

Appearance of Toolbar:

L | Hydro~ CRWR-PrePro ~ WinTR-20~ Surface~
Reset

| Calculate Thomas Discharge

Command: Calculate Thomas Discharge

Description: This tool is used to calculate the regression-based peak discharges, known as
the “Thomas Discharges,” for the given watershed. This tool has the ability to adjust the
regression estimates to reflect flood frequency information from a nearby stream gage, if one
is present. The tool creates a text file, which is written to the user’s working folder and is also
displayed on screen after the calculations are completed.

Guidance: As indicated by the gray and black type in the pull-down menu, this tool is only
available after “Basin Composition” and “Calculate Basin Statistics” have been run. It must
be run before the remaining tool can be used.

Use: Click on “Hydro” to reveal the dropdown menu. Click “Calculate Thomas Discharge”.
If GISHydroNXT determines that a USGS Gage lies in the watershed or near to the analysis
point, the screen below will appear (Note: the box has been resized in this image in order to
show its title completely.)

) Please select gage for Tasker analysis adjustment = =l x|

Watershed contains USGS Gage(s)

== g

Apply

If you wish to adjust the peak flow estimates to reflect measured data at the gage, select it in
the drop-down menu. If multiple gages are listed in the drop-down menu, select the gage
nearest to your outlet point.
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" | Please select gage fo... = l:l“

Watershed contains LVJVSGS_GVB_ge(s)
|

Perform No Adjustment _

"

Click “OK”. Allow the program to run. During the calculation of Thomas Discharges, a
window or windows such as shown below may appear and disappear.

PREDICTION ITNTERUVALS

Return 58 PERCENT 67 PERCENT 2@ PERCENT 95 PERCENT
Period lower upper lower upper lowver upper lower upper

1.25 178. 286. 172. 213. 159. 238. 153.

1.58 242, 278. 235. 287. 218. 3\89. 218.

2.88 32@. 369. 318. 381. 287. 418. 277.

5.88 679. 821. 658. 857. 588. 947. 559.

10.088 1878. 1358. 1828. 1428. 901. 166808. 848 .

25.88 1828. 2418. 1718. 2578. 1488. 2988. 1378.

58.88 2658. 3638. 2478. 39088. 2@898. 4618. 1928.
1008.088 3778. 5378. 3488. 581@. 2898. 7000 . 2648,
2008.88 5348. 7988. 4888. 8638. 3978. 186688 . 3598.

5008.688 8288. 12888. 7498. 142088. 5958. 178688. 5318.

Estimates adjusted for proximity to station 159608008

173 i) frdischarges - Notepad - 0
When the “Calculate Thomas T
3 2 ] GISHydro Release Version Date: June 16, 2018
Discharge” tool has finished, a text file g3 5o
I3 . 99 . Analysis Date: June 23, 2018
frdischarges — Notepad” will appear Geographic Province(s):
. -Piedmont 100.60 percent of area
(Example at right has been cropped at ———
Q(1.58): 1158 cfs
the bOttom) Q(2): 1450 cfs
Q(s): 2610 cfs
Q(1e): 3810 cfs
Q(25): 5040 cfs
. Q(s0): 8150 cfs
The GISHydroNXT Technical Reference — cieo):  1ieco cis
. R : Q(200): 13900 cfs
provides more in-depth explanation of o(see): 20100 cfs
. . . . Area Weighted Prediction Intervals (from Tasker)
the 1tems and terms appcearing in thls Return 56 PERCENT 67 PERCENT 90 PERCENT 95 PERCENT
Period lower  upper  lower  upper  lower  upper  lower  upper
text file. 1.25 925 1020 903 1048 863 1090 843 1120
1.5 1100 1210 1080 1238 1038 1298 1010 1320
2 139 1520 1360 1560 1300 1630 1270 1660
5 2450 2770 2380 2860 2250 3030 2180 3120
10 3540 4090 3420 4240 3200 4540 3098 4700
25 5460 6460 5238 6730 4830 7380 4640 7600
se 7420 8940 7690 9360 6490 10200 6210 10700
1ee 9916 12200 9420 12800 8548 14100 8140 14300
200 12208 15800 11500 16800 10100 19000 9540 20200
See 17400 23300 16200 25600 14200 23700 13200 30700
Individual Province Tasker Analyses Follow:
Flood frequency estimates for
REGION: Blue Ridge & Piedmont
areas 21.20:1ime = ©.80:forest = 22.95 :Impervious Area= 23.80 :skew= 0.48
Return  Discharge  Standard Equivalent Standard
Period (cfs) Error of Years of Error of
Prediction Record Prediction
(percent) (1ogs)
1.25 970. 7.2 77.59 0.0311
1.58 1150. 6.7 77.99 0.0293
7 aa 1450 A Q 7R aa a azal
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Hydro Dropdown Menu: Compare Discharges

Appearance of Toolbar:

L |Hydre~| § CRWR-PrePro ~ WinTR-20~ Surface~

Reset

| Compare Discharges

Command: Compare Discharges

Description: This tool uses several different methods to estimate the peak discharge
corresponding to specified annual probabilities, and compares them in tabular format. The
tool creates a text file, which is written to the user’s working folder and is also displayed on
screen after the calculations are completed.

Guidance: This tool is optional, as indicated by the black color of the next tool in the
GISHydroToolbar (“S”). As indicated by the gray and black type in the pull-down menu, this
tool is only available after “Basin Composition”, “Calculate Basin Statistics”, and “Calculate
Thomas Discharge” have been run.

Use: Click on Hydro to reveal the ‘Hydro’ dropdown menu. Click “Compare Discharges”.
Wait for a text file (“dischargecomparison — Notepad”) to appear. In the example shown
below, the window has been resized to show the entire table.

] ik e d =
File Edit Format Vie Help

GISHydro Release Version Date: June 16, 2018

Project Name: Tool Reference Example

Analysis Date: June 23, 2018

Discharge Comparison for:

Return_Period Carpenter Carpenter+1SE Dillow Dillow+1SE Thomas2086 Thomas+1SE_2806 Thomas_201@ Thomas+1SE_2016
1.25 year = = = = 1004.7 1423.7 1004.7 1423.7

1.58 year - - - - 1353.6 1853.1 1353.6 1853.1

1.75 year N < o = 1562.5 2118.8 = =

2 year 1156.3 1694.0 1237.8 1703.2 17ee.7 2297.6 17ee.7 2297.6

5 year 2067.7 3893.3 2244 .4 3@858.1 3163.8 4865.5 3163.8 4865.5

18 year 2906.3 4464.1 3138.3 4321.4 4571.6 5769.4 4571.6 5769.4

25 year 4332.6 6936.5 4556.5 6520.4 6926.3 8727.1 6926.3 8727.1

58 year 5702.4 9454.6 58el1.e 8655.1 9271.2 11839.3 9271.2 11839.3

100 year 7425.3 12786.4 7222.7 11318.0 12135.1 15860.6 12135.1 15860.6

200 year - - N - 15737.9 21214.7 15737.9 21214.7

580 year - - 11574.6 20475.5 21849.2 38851.1 21849.2 38851.1

GISHydroNXT Tool Guide / Users Manual 17



Flow Paths

Appearance of Toolbar:

Icon:

GISHydroNXT

v X

A W 7 L Hydro~[S|O CRWR-PrePro~ ) WinTR-20~ Surface~

Description: The “Flow Paths” tool is used to select stream reaches that will define the
network topology for WinTR-20 modeling, and which form the basis for subdividing the
watershed, if desired.

Guidance: At least one flow path must be identified. If the user wishes to subdivide the
watershed into hydrologic subunits (subwatersheds), multiple flow paths must be identified.
Before using this tool, it is helpful to arrange the GIS layers so that the “Inferred Streams”
layer overlies the watershed polygon; this step reveals the natural drainage network of the

watershed and can guide the analyst in defining flow paths for subdivision.

@ GISHydroNXT.mxd - ArcMap

File Edit View Bookmarks Insert Selection

Table Of Contents. 2 x

xBle 8

Geoprocessing  Customize

T I N — L LT

QANQ I« -0 /8@ B MBHR

Windows

&2

Help

= = Layers
= B C\GISHydroNXT\temp\20180718
= M AddasOutlets
®
= M AddasStreams
= M watershed
a
= M mask
o
= B3 C\GISHydroNXT\umdgism\data\t
=] nhd_streamsm
= M MD Roads
= 0O MD Quads
[}
= E3 C\GISHydroNXT\temp\20180718,
=o
-1
-2
m4
ms
16
- 32
- R4

A

393873.663 166546.541 Meters

Usage: Click on the “S” icon. Then click on each area of the watershed for which a flow path
is desired. It is not necessary to click directly on a stream. Clicking in the general area will
produce the same results. The GIS can follow pixel-to-pixel flow direction in the DEM and
trace flow to where it joins the nearest stream.
The examples below show (left) selection of a single flow path for a watershed that will be
modeled without subdivision, and (right) selection of tributary streams as multiple flow paths
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for subdivision of the same watershed. Note: in the analysis shown, the analyst did not click
directly on the Inferred Streams.

] | J |
‘ e ‘

R - e

L L
After the flow paths have been selected, the watershed should have red lines connecting the
selected points to the outlet, as shown in the examples above.

The more clicks you make, the more subwatersheds will be delineated. Each subwatershed
will be analyzed with its own unit hydrograph in WinTR20. An experienced WinTR20 user
will have a sense for the effects of watershed subdivision on model results. For beginning
users, a small number of subwatersheds is recommended.

Troubleshooting: If the selected flow paths result in an unacceptable watershed subdivision,

the user may Reset; however, “Reset” can only be chosen after the subdivision step has been
performed.
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CRWR-PrePro Dropdown Menu: Add Streams

Appearance of Toolbar:

GlSHydroNXT "X
AWSL Hydro'@ O CRWR-PrePro'I X WinTR-20~ Surface~

| Add Streams |

Command: Add Streams

Description: This tool adds the flow paths as streams to the hydrologic model being
generated for WinTR-20 analysis. It prepares the dataset for watershed subdivision based on
the flow network.

Guidance: This tool must be run, even if the user chooses not to subdivide the watershed —
that is, if only one stream was defined in the “Flow Paths” tool.

As indicated by the gray and black type in the pull-down menu, this is the only tool available
at this point in the CRWR-PrePro Menu.

Use: Click “CRWR-PrePro” to reveal the dropdown menu. Click “Add Streams” to add the
streams. The streams now appear white/light grey, as shown below.
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Troubleshooting: At this point, the “Reset” tool becomes available in the CRWR-PrePro
pulldown menu. If you are not satisfied with the stream network that you selected, click
“Reset.”

GISHydroNXT Tool Guide / Users Manual
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CRWR-PrePro Dropdown Menu: Reset

Appearance of Toolbar:

L Hydro~ O | CRWR-PrePro ~ WinTR-20~ Surface~

| Reset

Delineate Subwatersheds

Tool: Reset

Description: This tool is available at any point during the steps included in the CRWR-
PrePro dropdown menu. It returns the state of the GIS dataset to the end of “Hydro” menu
tool execution, before the “Add Streams” (“S”) tool.

Guidance: Use this tool if the watershed is properly delineated and all its statistics, peak

discharges, etc., are correctly analyzed, but adjustments need to be made in the
topology/network analysis, watershed subdivision, etc.

Use: Click “CRWR-PrePro” to reveal the dropdown menu. Click “Reset.”
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Add Subwatershed Outlets

Appearance of Toolbar:

WinTR-20~ Surface~

o

Icon: =

Description: This tool allows the user to insert an additional, internal outlet in the watershed.
Each added outlet will define a subwatershed when subdividing the watershed into subareas.

Guidance: Adding an internal outlet is a way to further subdivide an already subdivided
area. This tool can be used if the user wishes to model an event hydrograph at a point other
than the watershed outlet or the confluence of tributaries as defined by the Flow Paths tool.

As shown by its color in the toolbar, this tool only becomes available after the “Flow Paths”
tool and the “CRWR-PrePro: Add Streams” tools have been run.

This point must be on an “Added Stream” pixel contained within the watershed. The user
should zoom in to the location where the internal outlet is desired, to a level where the

“Added Stream” pixels are clearly visible. In the example shown, the analyst wishes to create

an internal outlet where a road crosses the stream.

‘ @ GISHydroNXT.mxd - ArcMap
File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
NeEs B x|o o |b-|[14000
RRANQ i« K-U 8@ B/ MHR Bl

o~ EGEEBE L o

Table Of Contents 2 x =,
EIE A= f

= = Layers X l
= B3 C\GISHydroNXT\temp\20180718,

= @ ModStreams
Value

Ingh:1

Tlow:1

= O flowdir

m 128
= @ Inferred Streams
<VALUE>
I 250 - 365,941
= O Soils

Use: Click the “Add Subwatershed Outlets” icon. Click on the “Inferred Stream” pixel to

mark the outlet location.

GISHydroNXT Tool Guide / Users Manual
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A point is added at the location of the desired outlet.
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CRWR-PrePro Dropdown Menu: Add Outlets

Appearance of Toolbar:

L Hydro~ O | CRWR-PrePro ~ WinTR-20~ Surface~

Reset

| Add Outlets

Delineate Subwatersheds

Command: Add Outlets

Description: This tool adds the indicated internal outlet(s) to the hydrologic model being
generated for WinTR-20 analysis. It prepares the dataset for watershed subdivision based on
the specified outlet point(s), in addition to the flow network.

Guidance: As indicated by the text colors in the dropdown menu, two tools are available at
this time. However, the “Delincate Subwatersheds” tool must not be run until the “Add
Outlets” tool has been run.

Use: Click “CRWR-PrePro” to reveal the dropdown menu. Click “Add Outlets”. After this
step, the selected outlet location(s) will be represented by colored pixels.
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CRWR-PrePro Dropdown Menu: Delineate Subwatersheds

Appearance of Toolbar:

L Hydro~ CRWR-PrePro ~ WinTR-20~ Surface~

Reset

Delineate Subwatersheds

Command: Delineate Subwatersheds

Description: This tool delineates the watershed into subwatersheds with outlets dictated by
(a) the confluences of streams identified from the “Flow Paths” tool and (b) at outlets
indicated by the “Add Subwatershed Outlets™ tool.

Guidance: This tool must be run, even if the user chooses not to subdivide the watershed —
that is, even if only one stream was defined in the “Flow Paths” and “CRWR-PrePro: Add
Streams” process.

In order for the “Flow Paths” stream network to be recognized, the “CRWR-PrePro:
Add Streams” was required. The “Delineate Subwatersheds” tool is unavailable (grayed out)
if “Add Streams” has not been run.

In order for internal outlets to be recognized, the “CRWR-PrePro: Add Outlets” tool
was required. Because the procedure to “Add Subwatershed Outlets” and “CRWR-PrePro:
Add Outlets” is optional, the “CRWR-PrePro: Delineate Subwatersheds” tool is available
even if that procedure has not been completed. However, users who wish to add internal
outlets should be sure to run “CRWR-PrePro: Add Outlets” before activating “CRWR-
PrePro: Delineate Subwatersheds”.

Use: Click “CRWR-PrePro to reveal the pulldown menu. Click “Delineate Subwatersheds”.

The output from this tool is a map of the watershed showing the subdivision, as defined by
tributary confluences and specified internal outlets.
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@\ GISHydroNXT.mxd - ArcMap - ] X
File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
DB@&/Laaxocid-m  VEZEG WO edtore| » P |/ o ANk £ 2 B RASGeomety- [
QQUQ e -0 KO BIENEST b el Ll @R

™ 1 . ~

Bl 8 =

= 7 Layers
& B C\GISHydroNXT\temp\20180718,
& B subrivers
© @ subshed
a
© @ AddasOutlets
.
© 0 AddasStreams
© M watershed
a
© @ mask

o
= B C\GISHydroNXT\temp\20180718,
© @ Outlets_temp
-o
© @ ModStreams
Value

Ingh:I

Low: 1

@ O flowdir
-1

-
<

397678.038 165202.027 Meters.
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CRWR-PrePro Dropdown Menu: Set Tc Parameters

Appearance of Toolbar:

L Hydro~ CRWR-PrePro ~

WinTR-20 v Surface~

Reset

Set Tc Parameters

Command: 5et Tc Parameters

Description: This tool allows the user to select the method that will be used to calculate the
time of concentration (T,), and to define the parameters used in the selected method.

Guidance: As shown by the text colors in the CRWR-PrePro dropdown menu, this tool is
not available until “CRWR-PrePro: Delineate Subwatersheds” tool has been run.

Use: Click “CRWR-PrePro to reveal the pulldown menu. Click on “Set Tc Parameters”. A

dialog box will appear as shown below.

L] Time of Concentration Calculation - O
Select Tc Method: Channel Flow
Velodity Method Tc Calculation W (®) Use NHD Streams
(") Use Inferred Streams Source Area
ne | 0.05 0.0897

Channel Width:

Sheet Flow Shallow Flow Coef. | 14.78 Exp. |0.38

ns: [ (®) Unpaved Channel Depth:
Coef. | 1.18 Exp. | 0.3%

Pfin]: | 3.08

()Paved Channel Area:
L[f: | 100 Coef. | 17.42 Exp. | 0.73
Apply To:
(®) ALL Sub-Areas ONLY Selected Sub-Areas
Cancel Apply

The GISHydro Technical Reference
provides details on the definitions and
meanings of variables and terms in
this dialog box.

Note: As of the June 2018
version/release of GISHydroNXT, Tc
Method and Parameters can only be
set for “All Sub-Areas”. The software
currently does not support setting
different parameters for “Only
Selected Sub-Areas”, as indicated by
the grayed-out text.

Under “Tc Method,” click on the dropdown bar and select the desired method.
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Select Tc Method:

elodity Method Tc Calaulation v
SCS Lag Formula

Hydrology Panel Tc Method
Velodty Method Tc Calculation

GISHydroNXT automatically sets the parameters for sheet flow to default values. The dialog

box allows you to change these values, using your hydrologic judgment.
Sheet Flow

ns: 0.1
Plin]: | 3.08

L[ | 100

Use the radio button to indicate whether shallow (swale) flow is unpaved or paved. This step

is only necessary for the Velocity Method, for other T, methods, these values are ignored.
Shallow Flow

(®) Unpaved

{JPaved

Use the radio button to indicate whether the Velocity Method calculations should be based on
NHD streams or Inferred Streams. Specify the Manning’s “n” value for the channel, 7.
These steps are only necessary for the Velocity Method; for other Tc methods, these values
are ignored.

Channel Flow

(®) Use NHD Streams

() Use Inferred Streams Source Area

ne | 0.05 0.0897

The coefficients used to determine channel width, depth, and area are retrieved from
GISHydroNXT’s database, for the geographic region in which the watershed is located. They
can be edited, but you should only do so for very good reasons. These values are only
necessary for the Velocity Method, for other Tc methods, these values are ignored.
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When all parameters are set to the desired values, click “Apply”.

When the tool is finished, numbers will appear in the subwatersheds.

Q) GISHydroNXT.mxd - ArcMap

Eile Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help

RO« RE-TIN@ Bl A
[TbleOfContents LES

%[Ble 8 -
= = Layers

~
© B C\GISHydroNXT\temp\20180718,
= B subrivers A

= M subshed
]
= M AddasOutlets
.
= O AddasStreams
= @ watershed
=]
= B mask
o
= B3 C\GISHydroNXT\temp\20180718,
= @ Outlets_temp
-0
= B ModStreams
Value

IHigh:1

Low:1

= 0 flowdir
Bl
- v

< I

DBE& LB x (oo |d-em V[ EEREOY!

396712836 165489.895 Meters
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CRWR-PrePro Dropdown Menu: Calculate Attributes

Appearance of Toolbar:

L Hydro~ O | CRWR-PrePro ~ WinTR-20~ Surface~

Reset

Calculate Attributes

Command: Calculate Attributes

Description: This tool performs all the calculations necessary to estimate the Time of
Concentration for each subwatershed, using the selected method.

Guidance: As indicated by the black and grayed-out text, this tool will not be available until
the “Set Tc Parameters” tool has been run.

Use: Click “CRWR-PrePro” to reveal the dropdown menu. Click on “Calculate Attributes”.

GISHydroNXT will run for a while (up to a few minutes, depending on your choice of Tc
Method, the number of subwatersheds, and the speed of your local or remote CPU). While
the tool is working, black command windows will appear and disappear, and items will
appear in the GIS Table of Contents. Do not attempt to use any ArcGIS functions or
GISHydroNXT tools while “Calculate Attributes” is working.

When the calculations are complete, a pop-up box will appear, as seen below. Click “OK”.

il Calculate Attributes

Attributes Calculation Complete!

The flow path corresponding to flow from the hydraulically most distant point in each Sub-
Area is shown on the watershed map. Zooming in to pixel level (right-hand image below),
the pixel-to-pixel construction of the longest flow path is evident.
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In order to view the attributes, right-click on the “Subshed” layer in the GIS Table of

Contents. Choose, “Open Attribute Table”.

@ GISHydroNXT.mxd - ArcMap - [m] X
File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
DBE& L A8 x[0c(b-[00  V|ZEE@@@O Y | » |/ o ALl £ 9 [ RaSGeometry
QQNQ e W-TIKOFEIMNEITRPIAT A QIANEH GO PP LI IEG
x| J ~
|
“=Ble8ig -
2 < Layers A A W 7 L Hydo~ 5|0 CRWR-PrePro~ X WinTR-20~ Surface -
& B3 C\GISHydroNXT\temp\20180718, 7 .
= M subrivers

4

EEERE copy
X Remove

e Joins and Relates »
B0 Ad G zoomTo Layer
- Zoom To Make Visible
2 8 wa Visible Scale Range »
a Use Symbol Levels
FE M3 gection »

o
Label Features
= C:\GIS. Edit Features »

= @ Oul {
- S5 Convert Labels to Annotation...

5@ M Sg  Convert Features to Graphics... ! -
Convert Symbology to Representation...

| Dae >
l <> SaveAsLayerFile...
"I/ @ Create Layer Package...
[*f Properties...
= O flowdir

L}l
- > h

390989.358 156125.743 Meters

< I— > |j@elew e N ‘ >

The attribute table will resemble the example shown below. Each row in this table represents
one of the subwatersheds. In the example shown below (Velocity Method attributes), the
attribute table is shown in two pieces, because this T, method generates a large number of

subwatershed attributes.
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Table

- % S X

subshed
— —
FID | Shape | ARCID | GRIDCODE | AreaMi2 TcMethod CurveNum | sheet_n | sheet P | sheet L | shal_Paved | channel_n| ChanDef | ChanSA| WidthCoef| WidthExp | DepthCoef | DepthExp| XAi
» 0|Polygon 1 1 4.9198 | Velocity Method Tc Calculation 69.1018 0.1 3.08 100 |Unpaved 0.05 | NHD 0.0887 14.78 039 118 0.34
1 |Polygen 2 2 6.2562 | Velocity Method Tc Calculation 69.5676 0.1 3.08 100 |Unpaved 0.05|NHD 0.0887 1478 033 118 0.34
2|Polygon 3 o 1.6687 | Velocity Method Tc Calculation 716818 0.1 3.08 100 |Unpaved 0.05 | NHD 0.0887 14.78 038 118 0.34
3 |Polygon 4 3 4.5084 | Velocity Method Tc Calculation 76.0582 0.1 3.08 100 |Unpaved 0.05|NHD 0.0887 1478 038 1.18 0.34
4|Polygon 5 4 3.7626 | Velocity Method Tc Calculation 73.1057 0.1 3.08 100 |Unpaved 0.05 [NHD 0.0887 1478 0.39 1.18 0.34
S |Polygon 6 5 0.0764 | Velocity Method Tc Calculation 74.3364 0.1 3.08 100 | Unpaved 0.05 [NHD 0.0897 14.78 0.39 1.18 0.34
<
(TRl 1k M B | (0 out of 6 Selected)
| subshed |
o x
X
— e
thExp| XAreaCoef | XAreaExp | LngFlwPth Slope Tc
0.34 17.42 0.73| 21557.3008| 0.0542543.182
0.34 17.42 0.73| 23839.1992| 0.05486|4.558
0.34 17.42 0.73| 12508.0996 | 0.065177|2.194
0.34 17.42 0.73| 26812.8008| 0.055417|5.602
0.34 17.42 0.73| 25467.4004| 0.064383| 5.23
0.34 17.42 073 3261.99| 0.0858977) 0.441
>
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CRWR-PrePro Dropdown Menu: Combine Longest Flow Path
Segments

Appearance of Toolbar:

L Hydro~ CRWR-PrePro~| X WinTR-20~ Surface~

Reset

| Combine Longest Flow Path Segments
Write Sub-Area Land Use Distribution

(Note, if no outlets were added, the ‘O’ icon will appear black.)

Command: Combine Longest Flow Path Segments

Description: This tool allows the user to merge flow path pixels together for each type of
water flow, including overland, swale, and channel. This tool is only available if the
“Velocity Method” time of concentration was used when calculating attributes. Each
subwatershed is analyzed individually.

Guidance: This operation is optional. As explained in the GISHydroNXT Technical
Reference, merging flow page pixels will decrease the time of concentration calculated by the
program. For a given set of overland, swale, and channel parameters, the minimum possible
T, is obtained using the “Quick Merge” option for all three flow segments.

A more detailed, step-by-step example of “Combine Longest Flow Path Segments” is
provided in the GISHydroNXT Training Manual.

GisHydroNXT stores every table generated in the execution of this tool. The tables,
in CSV format, can be found in a subfolder of the analyst’s working folder, named
“vel _meth/attribute tables”.

Use: Click “CRWR-PrePro to reveal the dropdown menu. Click on “Combine Longest Flow
Path Segments”. The dialog window shown below will appear.
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Click “Apply”. After some calculation time, the “Velocity Method Statistics” on the right-
hand side of the dialog will be populated.

N

2|
(I
=]
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Additionally, a “Segment Attributes” table will appear. This table gives detailed, pixel-by-
pixel information about the flow path used to calculate T, by the Velocity Method for this
sub-area.

(] Segment Attributes - Sub-area 1 -0
FID UpPixel SegName  Type DownPixel  Avg. Area  UpElev DownElev  Slope Width Depth Xarea Ilength  TotLlength Vel. 1_Time Tot_Time A
0 0 M1 overland 1 0.000173... 554.1 550.5 0.036836 -1.0 -1.0 -1.0 98.4 98.4 0.29 0.093 0.093
1 1 M2 overland 2 0.000521... 550.5 549.9 0.006478 -1.0 -1.0 -1.0 98.4 196.9 0.99 0.028 0.121
2 2 S1 swale 3 0.001042... 549.9 548.6 0.012718 -1.0 -1.0 -1.0 98.4 295.3 1.82 0.015 0.136
3 3 s2 swale 4 0.00173746 548.6 546.8 0.018453 -1.0 -1.0 -1.0 98.4 393.7 2.19 0.012 0.148
o - S3 swale 5 0.002258... 546.8 544.7 0.020737 -1.0 -1.0 -1.0 98.4 492.1 2.32 0.012 0.16
5 5 54 swale 6 0.002953... 544.7 542.1 0.027005 -1.0 -1.0 -1.0 98.4 550.6 2.65 0.01 0.17
6 6 S5 swale 7 0.003648... 542.1 537.5 0.046704 -1.0 -1.0 -1.0 98.4 689.0 3.49 0.008 0.178
7 7 S6 swale 8 0.003996... 537.5 532.1 0.039105 -1.0 -1.0 -1.0 139.2 828.2 3.19 0.012 0.19
8 8 s7 swale 9 0.004517... 532.1 528.4 0.02603 -1.0 -1.0 -1.0 139.2 967.4 26 0.015 0.205
9 9 S8 swale 10 0.005386... 528.4 526.3 0.015596 -1.0 -1.0 -1.0 139.2 1106.6 2.01 0.019 0.224
10 10 s9 swale 11 0.006776... 526.3 522.4 0.039269 -1.0 -1.0 -1.0 98.4 1205.0 3.2 0.009 0.233
11 11 S$10 swale 12 0.008861... 522.4 519.0 0.024719 -1.0 -1.0 -1.0 139.2 1344.2 2.54 0.015 0.248
12 12 s11 swale 13 0.010772... 519.0 516.2 0.02765 -1.0 -1.0 -1.0 98.4 1442.6 2.68 0.01 0.258
13 13 S12 swale 14 0.011640... 516.2 511.1 0.052459 -1.0 -1.0 -1.0 98.4 1541.0 3.7 0.007 0.266
14 14 S13 swale 15 0.01650587 S511.1 507.1 0.028338 -1.0 -1.0 -1.0 139.2 1680.2 2.72 0.014 0.28
15 15 514 swale 16 0.02432444 507.1 502.9 0.043392 -1.0 -1.0 -1.0 98.4 1778.6 3.36 0.008 0.288
16 16 S15 swale 17 0.042915... 502.9 503.6 0.014869 -1.0 -1.0 -1.0 98.4 1877.1 1.97 0.014 0.302
17 17 S16 swale 18 0.0608111  503.6 503.0 0.014869 -1.0 -1.0 -1.0 98.4 1975.5 1.97 0.014 0.316
18 18 5§17 swale 18 0.064807... 503.0 498.5 0.014869 -1.0 -1.0 -1.0 98.4 2073.9 1.97 0.014 0.33
19 19 S18 swale 20 0.068455... 498.5 493.5 0.035991 -1.0 -1.0 -1.0 139.2 2213.1 3.06 0.013 0.342
20 20 S19 swale 21 0.076100... 493.5 494.8 0.003557 -1.0 -1.0 -1.0 98.4 23115 0.96 0.028 0.371
21 21 S20 swale 22 0.082355... 494.8 494.3 0.003557 -1.0 -1.0 -1.0 139.2 2450.7 0.96 0.04 0.411
22 2 S21 swale 23 0.086525... 494.3 494.0 0.003557 -1.0 -1.0 -1.0 98.4 2549.2 0.96 0.028 0.439
23 23 522 swale 24 0.091390... 494.0 493.9 0.003557 -1.0 -1.0 -1.0 98.4 2647.6 0.96 0.028 0.468
24 24 §23 swale 25 0.09295411 493.9 491.6 0.003557 -1.0 -1.0 -1.0 98.4 2746.0 0.96 0.028 0.496
25 25 524 swale 26 0.093996... 491.6 488.4 0.022696 -1.0 -1.0 -1.0 139.2 2885.2 2.43 0.016 0.512
2% 2% §25 swale 27 0.099556... 488.4 486.4 0.020494 -1.0 -1.0 -1.0 98.4 2983.6 231 0.012 0.524
27 27 S26 swale 28 0.105463... 486.4 483.6 0.028417 -1.0 -1.0 -1.0 98.4 3082.1 272 0.01 0.534
28 28 527 swale 29 0.107896... 483.6 487.4 0.008526 -1.0 -1.0 -1.0 139.2 3221.3 1.49 0.026 0.56 L

The analyst may select “Quick Merge” or a custom “Merge Specific Segment.”
The “Quick Merge” option creates a single overland flow segment, a single swale (shallow
concentrated flow) segment, and/or a single channel flow segment. All three flow types can

be merged, or only one flow type. This option is illustrated first, merging all three flow types.

Check the boxes for “Single Overland”, “Single Swale”, and “Single Channel”.
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Click the “Recalculate Tc” button. After some calculation time, the Velocity Method
Statistics on the right will change, and a new “Segment Merge Attribute” Table will appear.

3

B

I TRNRRNTI

Bl - |
FID UpPixel SegName Type DownPixel ~ Avg. Area  UpElev DownElev  Slope Width Depth Xarea I_Length Tot_Length Vel 1_Time Tot_Time

0 Jia | M overland | 2. [0000537::0) S5, iS00, 021541l oL0 | SLO; pe0 068|968, [ 0:352P6.. 101269005 | 0126309, |

1 3 I swale 29 0.043%16.. 599 4874 0020667.. -10 10 10 30240 3208 2.9224%.. 0.28742%.. 0.413739..

2 29 C1 ~ channel 195 2.294579... 487.4 316.8 0.009305... 20.43377... 1.565024... 31.94195... 18333.6 215544  3.520946... 1.446391... 1.860130...
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For a second example, we will analyze Sub-Area 2, applying “Quick Merge” to the Overland

and Swale pixels, then using “Merge Specific Segment” for the Channel pixels.

Uncheck the “Quick Merge” boxes. Select the Sub-Area. Note that the Velocity Method
Statistics for the previously-analyzed Sub-area remain displayed until the “Apply” button is

clicked.

L] Velocity Method Segment Generator

Select Sub-Area

Velocity Method Statistics
2 v Apply
Sub-Area #
Create/Update Segment
Overall Travel Time (hrs):
Quick Merge
[] single Overland Overland Travel Time (hrs):
[] single Swale

Swale Travel Time (hrs):
[] single Channel
Channel Travel Time (hrs):
Merge Spedific Segment
Upstream Pixel £ # Overland Segments:

Downstream Pixel # # Swale Segments:

# Channel Segments:

Recalculate Tc

1.86

0.13

0.29

1.45

Close Dialog

Click “Apply.” The “Velocity Method Statistics” are updated to the pixel-by-pixel values for

this Sub-Area. A “Segment Attributes” table is created and displayed.
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L] Velocity Method Segment Generator -0
Select Sub-Area
Velocity Method Statistics
2 v Apply
Sub-Area # 2
Create/Update Segment
X Overall Travel Time (hrs): 4.53
Quick Merge
[] single Overland Overland Travel Time (hrs): 0.11
[] single Swale
Swale Travel Time (hrs): 0.44
[]  single Channel
Channel Travel Time (hrs): 3.98
Merge Specific Segment
' # Overland Segments: 1
Upstream Pixel #
: : 21
Downstream Pixel # # Swale Segments:
# Channel Segments: 185
Recalculate Tc
Close Dialog
(] Segment Attributes - Sub-area 2 -0
FID UpPixel SegName  Type DownPixel  Avg. Area  UpElev DownElev  Slope Width Depth Xarea Ilength  Tot length Vel 1_Time Tot_Time A
0 0 M1 overland 1 0.000173... 521.1 517.2 0.02737 -1.0 -1.0 -1.0 139.2 139.2 0.35 0.11 0.11
1 1 st swale 2 0.000521... 517.2 513.3 0040565  -1.0 10 -10 %8.4 237.6 3.25 0.008 0.19
2 2 s2 swale 3 0.00086873 513.3 508.2 0036551  -1.0 -1.0 -10 139.2 376.8 3.08 0.013 0.131
3 3 S3 swale 4 0.001216... 508.2 502.7 0.039066 -1.0 -1.0 -1.0 139.2 516.0 3.19 0.012 0.143
4 4 s4 swale 5 0.002432... 502.7 9.5 0023446  -1.0 -1.0 -10 139.2 655.2 2.47 0.016 0.159
5 5 s5 swale 6 0.005907... 499.5 496.6 0020612  -1.0 1.0 10 139.2 794.4 2.32 0.017 0.176
6 6 S6 swale 7 0.011467... 496.6 494.2 0.016944 -1.0 -1.0 -1.0 139.2 933.6 2.1 0.018 0.194
7 7 57 swale 8 0.016679... 494.2 490.1 0.029529 -1.0 -1.0 -1.0 139.2 1072.8 277 0.014 0.208
8 8 s8 swale 3 0.019807... 430.1 485.1 0036392  -1.0 10 -10 139.2 1212.0 3.08 0.013 0.221
9 9 s9 swale 10 0.023629... 485.1 483.3 0.017473 -1.0 -1.0 -1.0 98.4 1310.4 213 0.013 0.233
10 10 S$10 swale 11 0.026583... 483.3 477.7 0.056992 -1.0 -1.0 -1.0 98.4 1408.8 3.85 0.007 0.24
1 1 s11 swale 12 0.028146... 477.7 475.5 0015881  -1.0 10 -10 139.2 1548.0 2.03 0.019 0.259
2 2 s12 swale 13 0.030231... 475.5 4718 0037864  -1.0 -1.0 -10 9.4 164.4 3.4 0.009 0.268
13 13 S13 swale 14 0.03301174 471.8 467.9 0.039488 -1.0 -1.0 -1.0 98.4 1744.9 3.21 0.009 0.277
14 14 s14 swale 15 0.039266... 467.9 465.3 0026619  -1.0 -10 -10 %8.4 1843.3 2.63 0.01 0.287
15 15 sts swale 16 0.043610... 465.3 465.2 0000579  -1.0 10 -10 %8.4 19417 0.39 0.07 0.358
16 16 S16 swale 17 0.047432... 465.2 466.2 0.0029%6 -1.0 -1.0 -1.0 139.2 2080.9 0.88 0.044 0.401
17 17 §17 swale 18 0.061506... 466.2 469.6 0.002996 -1.0 -1.0 -1.0 139.2 2220.1 0.88 0.044 0.445
18 18 s13 swale 19 007384205  469.6 468.4 000299  -1.0 10 -10 8.4 2318.5 0.88 0.031 0.476
19 19 s19 swale 2 0.076100... 468.4 463.8 0.0029%  -1.0 -10 -10 9.4 2417.0 0.88 0.031 0.507
20 20 S20 swale 21 0.07731697 463.8 462.6 0.011894 -1.0 -1.0 -1.0 98.4 2515.4 1.76 0.016 0.523
21 2 s21 swale 2 0.078359... 462.6 465.8 0.00863  -1.0 10 -10 139.2 2654.6 15 0.026 0.548
2 2 c1 channel 23 0.08426681 465.8 465.4 0.00863%  5.78 0.52 3.0 %8.4 2753.0 16 0.017 0.565
23 23 c2 channel 24 0.090695... 465.4 459.4 0.008636 5.81 0.52 3.04 139.2 2892.2 161 0.024 0.589
2 2 c3 channel 25 0.092432... 459.4 449.7 0.069266  5.86 0.53 3.0 139.2 30314 458 0.008 0.538
25 25 c4 channel 26 0.094517... 449.7 438.4 008132 592 0.53 3.4 139.2 31706 499 0.008 0.606

Under “Quick Merge”, click the boxes next to “Single Overland” and “Single Swale.” Click
“Recalculate Tc”. The recalculated Velocity Method Statistics will appear in the dialog box.
A new “Segment Merge Attributes” table is created and displayed.
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L] Velocity Method Segment Generator =
Select Sub-Area
Velocity Method Statistics
2 v Apply
Sub-Area # 2
Create/Update Segment
X Overall Travel Time (hrs): 4.33
Quick Merge
Single Overland Overland Travel Time (hrs): 0.11
Single Swale
Swale Travel Time (hrs): 0.24
[]  single Channel
Channel Travel Time (hrs): 3.98
Merge Specific Segment
' # Overland Segments: 1
Upstream Pixel #
: : 1
Downstream Pixel # Swale Segments:
# Channel Segments: 185
Recalculate Tc
Close Dialog
(] Segment Merge Attributes - Sub-area 2 -0
FID UpPixel SegName  Type DownPixel  Avg. Area  UpElev DownElev  Slope Width Depth Xarea Ilength  Tot_length Vel 1_Time Tot_Time A
0 0 M1 overland 1 0.000173... 521.1 517.2 0.028017... -1.0 -1.0 -1.0 139.2 139.2 0.356833... 0.108360... 0.108360...
1 1 st swale 2 0.033235... 517.2 465.8 0.020435... -1.0 -1.0 -1.0 2515.2 2654.4 2.905990... 0.240422... 0.348783...
2 22 C1 channel 23 0.08426681 465.8 465.4 0.008636 5.78 0.52 3.0 98.4 2752.8 1.6 0.017 0.365783...
3 23 c2 channel 24 0.090695... 465.4 459.4 0.008636 5.81 0.52 3.04 139.2 2892.0 161 0.024 0.389783...
4 2 c3 channel 25 0.092432... 459.4 449.7 0.069266 5.6 0.53 3.09 139.2 3031.2 4.5 0.008 0.397783...
5 25 c4 channel 26 0.094517... 449.7 438.4 0081342  5.92 0.53 3.4 139.2 3170.4 4.99 0.008 0.405783...
6 2% Ccs channel 27 0.102857... 438.4 436.3 0.015014 6.25 0.56 3.48 139.2 3309.6 222 0.017 0.422783...
7 27 6 chanel 28 0.16245251 436.3 433.4 0030172 8.11 07 5.67 98.4 3408.0 3.67 0.007 0.429783...
8 3 c7 channel 29 0.216140... 433.4 4328 0.004281  8.15 0.7 5.72 139.2 3547.2 138 0.028 0.457783...
9 23 c8 channel 30 0.219267... 432.8 4314 0.014256 8.2 0.71 5.79 98.4 3645.6 2.54 0.011 0.468783...
10 30 (=] channel 31 0.224306... 431.4 430.1 0.012788 8.3 0.71 5.91 98.4 3744.0 2.42 0.011 0.479783...
1 31 c10 channel 32 0.228128... 430.1 428.6 0010514 831 071 5.93 139.2 3883.2 2.2 0.018 0.497783...
12 32 Ci1 channel 33 0.232298... 428.6 426.1 0.018326 8.42 0.72 6.07 139.2 4022.4 2.92 0.013 0.510783...
13 33 C12 channel 34 0.23803202 426.1 426.0 0.000779 8.47 0.73 6.15 139.2 4161.6 0.6 0.064 0.574783...
14 34 c13 channel 35 0.241333... 426.0 425.1 0.006604  8.51 0.73 6.19 139.2 4300.8 176 0.022 0.596783...
15 35 c14 chennel 36 0.253321.. 425.1 423.9 0008594  8.79 0.75 6.59 139.2 4440.0 205 0.019 0.615783...
16 36 C15 channel 37 0.265310... 423.9 422.4 0.01015 8.82 0.75 6.63 139.2 4579.2 223 0.017 0.632783...
17 37 ci6 channel 38 0.323688... 422.4 4220 0.004241  10.14 0.85 8.61 %8.4 46776 157 0.017 0.649783...
18 £ c17 channel 39 0.382762... 422.0 420.3 0012608  10.18 0.85 8.67 139.2 4816.8 271 0.014 0.663783... “
19 39 Ci8 channel 40 0.386063... 420.3 418.5 0.018286 10.21 0.85 8.72 98.4 4915.2 3.27 0.008 0.671783...

In this example, we decide to merge Channel segments C1 through C16 into a single channel
segment. The “Upstream Pixel” and “Downstream Pixel” inputs are obtained from the
Segment Merge Attributes table. Under “Merge Specific Segment” in the dialog box, enter
these pixel values. Note that the “Velocity Method Statistics” do not change until
“Recalculate Tc” is clicked.
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Click “Recalculate Tc”. New “Velocity Method Statistics™ appear, and the corresponding
Segment Merge Attributes table is displayed.

»
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0 Segment Merge Attributes - Sub-area 2 -0

FID UpPixel Seghame  Type DownPixel ~ Avg. Area  UpElev DownElev  Slope Width Depth Xarea Ilength  Totlength Vel. 1_Time Tot_Time &
0 0 M1 overland 1 0.000173... 521.1 517.2 0.028017... -1.0 -1.0 -1.0 139.2 139.2 0.356833... 0.108360... 0.108360...
1 1 s1 swale 2 0.033235... 517.2 4658 0.020435... -1.0 -1.0 -1.0 2515.2 2654.4 2.905990... 0.240422... 0.348783...
2 2 c1 channel 38 0.191815... 465.8 422.0 0.021648... 7.762455... 0.673073... 5.218592.. 2023.2 46776 3.02459%... 0.185809... 0.534593...
3 38 c2 channel 39 0.382762... 422.0 420.3 0012608  10.18 0.85 8.67 139.2 4816.8 271 0.014 0.548593...
4 39 c3 channel 40 0.386063... 420.3 418.5 0018286  10.21 0.85 8.72 98.4 4915.2 3.27 0.008 0.556593...
5 0 c4 channel 41 0.388843... 418.5 4163 0011651  10.24 0.86 8.76 139.2 5054.4 262 0.015 0.571593...
6 41 cs channel @2 0.395967... 416.9 416.4 0.00485 10.36 0.87 8.95 98.4 5152.8 17 0.016 0.587593...
7 42 3 channel 43 0.40222199 416.4 4159 0.004365  10.37 0.87 8.97 98.4 5251.2 161 0.017 0.604593...
8 43 c7 channel 44 0.404306... 415.9 413.9 0014443 10.4 0.87 9.02 139.2 5390.4 294 0.013 0.617593...
9 %4 8 channel 45 0.4083031  413.9 413.4 0.005551  10.45 0.87 9.1 98.4 5488.8 183 0.015 0.632593...
10 45 9 channel 4% 0.411083... 413.4 413.2 0.001175 10,45 0.87 9.11 139.2 5628.0 0.84 0.046 0.678593...
1 % c10 channel 47 0.51515689  413.2 4117 0011023  12.26 1.0 12.27 139.2 5767.2 2.83 0.014 0.692593...
12 47 ci channel 48 0.62027322 4117 410.1 0.015867  12.28 1.0 12.31 98.4 5865.6 3.4 0.008 0.700593...
13 48 c12 channel % 0.622184... 410.1 409.5 0.004799  12.29 1.0 12.33 139.2 6004.8 1.87 0.021 0.721593...
14 49 c13 channel 50 0.642686... 409.5 408.5 0009598  12.59 1.03 12.9 98.4 6103.2 2.68 0.01 0.731593...
15 50 c14 channel 51 0.66370972 408.5 407.9 0.006508 126 1.03 12.93 98.4 62016 221 0.012 0.743593...
1Rk 51 15 rhannal 52 N ARA2165Q1  4an7aq an7 2 nnn7a1 12 A2 102 12 Q7 arR 4 A2NN N 7224 nni N 755503

The steps are repeated, using “Merge Specific Segment” three more times, and
“Recalculating Tc” for each merge. The Final result is as shown in the dialog box and
corresponding “Segment Merge Attributes” table.

l Velocity Method Segment Generator -0

Select Sub-Area

Velocity Method Statistics
2 v Apply
Sub-Area # 2
Create/Update Segment
. Overall Travel Time (hrs): 2.56
Quick Merge
Single Overland Overland Travel Time (hrs): 0.11
Single Swale
Swale Travel Time (hrs): 0.24
[]  single Channel
Channel Travel Time (hrs): 2.21
Merge Specific Segment
) # Overland Segments: 1
Upstream Pixel #
. : 1
Downstream Pixel # # Swale Segments:
# Channel Segments: 4
Recalculate Tc
Close Dialog
0 Segment Merge Attributes - Sub-area 2 -0
FID UpPixel SegName  Type DownPixel  Avg. Area  UpElev DownElev  Slope Width Depth Xarea Ilength  Tot length Vel 1_Time Tot_Time
0 0 M1 overland 1 0.000173.. 5211 517.2 0.028017... -10 10 1.0 139.2 139.2 0.356833... 0.108360... 0.108360...
1 1 s1 swale 2 0.033235... 517.2 465.8 0.020435... -10 -10 -10 2515.2 2654.4 2.905990... 0.240422... 0.348783...
2 2 C1 channel 38 0.191815... 465.8 422.0 0.021648... 7.762455... 0.673073... 5.218592... 2023.2 4677.6 3.024596... 0.185809... 0.534593...
3 E) c channel 99 0.854858... 4220 38.5 0.007846... 13.90315... 1118732.. 15.53570... 6818.4 114960  2.573312... 0.736016... 1270609...
4 %9 3 chamnel 133 2.684615... 368.5 354.2 0.003938... 21.72393.. 165082... 35.82053.. 36312 15127.2  2.375152.. 0.424674.. 1695284...
5 133 Cc4 channel 207 5.511594... 354.2 320.3 0.003892... 28.75891... 2.108221... 60.55925... 8709.6 23836.8 2.788122... 0.867728... 2.563012...

If desired, the analyst performs this analysis, either “Quick Merge,” “Merge Specific
Segment,” or a combination of the two, for each Sub-Area of the watershed.

The last segment merge completed for a given Sub-Area establishes the Time of
Concentration included for that Sub-Area in the input file for WinTR-20 analysis. Since
Segment Merge affects the time of concentration, the results from WinTR-20 will differ
greatly if the user performs a segment merge or not.
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When Segment Merging is complete, click the button to “Close Dialog.”

As of this writing, using the June 2018 release/version of GISHydroNXT, a large number of
windows remain open after working with the “CRWR-PrePro: Combine Longest Flow
Segments” tool. The user is advised to take a few moments after completing this process to
close all open “Segment Attribute” and “Segment Merge Attribute” tables. Note that all
tables are saved in CSV form in the working folder.
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CRWR-PrePro Dropdown Menu: Write Sub-Area Land Use
Distribution

Appearance of Toolbar:

L Hydro~ CRWR-PrePro~| X WinTR-20~ Surface~

Reset

Combine Longest Flow Path Segments

| Write Sub-Area Land Use Distribution

Command: Write Sub-Area Land Use Distribution

Description: This tool generates a text file giving details on the distribution of land use and
hydrologic soil type in each Sub-Area. In addition, the text file lists the reaches from the
National Hydrographic Dataset (NHD) that lie within each subarea. The text file is saved in
the working folder and displayed on-screen.

Guidance: This is an optional tool that is designed to provide useful information to the
analyst. Its results are not essential to subsequent steps in GISHydroNXT.

Use: Click “CRWR-PrePro” to reveal the dropdown menu. Click on “Write Sub-Area Land

Use Distribution”. When the analysis and generation of the file are complete, a text file
“sub_basincomp — Notepad” will appear. An example is shown below.
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"j] sub_basincomp - Notepad
File Edit Format View Help

WGISHydro Release Version Date: June 16, 2018
Project Name: Tools Reference Example
Analysis Date: June 23, 2018

Landuse and Soil Distributions for: Sub-Area 1

Streams located in this sub-area:
Unidentified Reach
Unidentified Reach
Unidentified Reach
Unidentified Reach
Unidentified Reach

Distribution of Landuse by Soil Group

Acres on Indicated Soil Group

Land Use A-Soil B-Soil C-Seoil
Low Density Residential e 988.93 71.83
Medium Density Residential e 158.12 17.12
High Density Residential e 14.01 8.22
Commercial ] 19.35 e
Institutional ] 48.93 3.11
Open Urban Land e 336.93 43.59
Cropland <] 186.37 16.68
Pasture @ 136.99 18.9
Deciduous Forest ] 487.27 75.17
Brush e 8.44 8.22
Water e 2.89 5.34
Bare Ground e 45.37 1.56
Transportation e 15.57 0.44
Large Lot Agricultural e 77 .84 2.67
Large Lot Forest <] 86.29 17.35
Total Area: @ 2519.3 274.2

Distribution of Land Use and Curve Numbers Used

Land Use Acres Percent A
Low Density Residential 1856.37 33.59 54
Medium Density Residential 185.92 5.91 61
High Density Residential 14.23 0.45 77
Commercial 19.35 8.62 89
Institutional 54.71 1.74 69
Open Urban Land 450.8 14.33 39

70
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Transect

Appearance of Toolbar:

L Hydro~ CRWR-PrePro*lE WinTR-20~ Surface~

Icon: X

Description: The transect tool is used to generate a cross-section elevation profile and
discharge rating table of a stream at a selected point. The rating table is required for each
routing reach in a WinTR-20 model.

Guidance: Familiarity with the WinTR-20 model topology is helpful. In WinTR-20, a
routing reach is a stream segment that takes an upstream hydrograph as input and simulates
the transformation of that hydrograph by travel time and attenuation (reduction of the peak)
in the reach, producing a downstream hydrograph. The upstream hydrograph may be
generated by subwatershed runoff, by a connected upstream routing reach, or by the addition
of multiple hydrographs. A channel lying in a subwatershed that does not receive flow from
any other source is not a routing reach.

In the brief example shown here, Sub-Areas 3, 5, and 6 contain routing reaches. The
user needs to generate a transect for each of these.

To guide the user in selecting a representative location along a reach and in placing
the transect line, GISHydroNXT allows the user to add elevation contours.

The user is referred to the WinTR-20 documentation for further insight on routing
reaches.

i
i

-
—l
i
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Use: As an optional, but recommended, step to guide the creation of transects, add elevation

contour lines to the map. In the GISHydroNXT toolbar, click “Surface” to reveal a menu.
Click “Create Contours.” A dialog box appears.

s Contour Parameters -0 m

Enter parameters:
Contour interval: 10

A
o |

Enter the desired parameters of the contour lines. The units of elevation are meters. Contour

lines will be drawn on the entire AOI.

Locate the stream reach you wish to analyze and zoom in. Identify a representative location
along the stream reach. Click on the ‘X’ tool in the GISHydroNXT toolbar. Initialize the tool

by clicking once, on one side of the stream. Drag the cursor across the stream, and a line
should appear as seen below.

B
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Double click on the other side of the stream to complete the transect tool. The drawn line on
the map will change color.

A dialog box will appear. This box shows properties of the stream reach and the cross-section
(transect) as inferred from the DEM.

CE Cross Section Editor - olES

Click the button “Plot Cross Section” to view a cross-section plot of Elevation vs. Station
feet as seen below.

1 flevation stage profile =E
- Height Cross-section
45
340
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E30
5
Boo
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The ‘Export Cross Section’ button exports the elevation data into a text file.

Under “Roughness Characteristics”, specify the appropriate Manning’s “n” values for the
channel and the overbanks.

When you are satisfied with the “Cross Section Editor” information, click “Apply”.
GISHydroNXT calculates the rating table (Stage — Discharge) for the reach based on the
geometry and parameters provided. Manning’s equation for uniform flow is used in the
discharge calculations.

Allow for the program to run for a few seconds, then “userout_reach — Notepad” will appear.
It contains the calculated rating table.

j userout_reach5 - Notepad - 0O

File Edit Format View Help

Cross-section: XS5 e

Bankfull depth elevation: 293.4000

Highest cross-section elevation: 340.3000

Stage (ft) Discharge (cfs) End-Area (ft"2) Top Width (ft)

290.53 0 0.0 0.0
291.25 5 6.0 16.6
291.96 33 21.3 26.1
292.68 88 42.8 33.9
293.40 175. 69.6 40.9
296.53 1126. 420.4 242.4
299.65 4213. 1465.8 364.2
302.78 9586. 2757.9 426.2
305.91 16485. 4124.3 479.0
309.03 26184. 5631.6 485.1
312.16 36214. 717@.5 540.4
315.29 48845. 8936.4 575.6
318.41 64521. 10744.9 581.2
321.54 81133. 12585.1 596.4
324.67 100093. 14457 .4 601.2
327.79 120465. 16344.7 606.0
330.92 136909. 18336.7 660.3
334.05 160961. 20409.4 665.6
33717 186129. 22505.2 675.4
340.30 208435. 24671.5 728.8

<**%* Please close this window to continue ***)> v

When the text file (Notepad) window is closed, a confirmation window appears:
Transect Line

Do you want to continue or recalculate?

Cancel Try Again Continue

If you are satisfied with the cross section and the rating table, click “Continue”.

Repeat the process for all routing reaches.
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WinTR-20 Dropdown Menu: Select Precipitation Events

Appearance of Toolbar:

L Hydro~ CRWR-PrePro ~ WinTR-20 v| Surface v

| Precipitation Depths

Command: Precipitation Depths

Description: This tool allows the user to specify the events that are of interest for the
WinTR-20 analysis, as defined by duration and return period. GISHydroNXT retrieves the
precipitation depths from the database (NOAA Atlas 14 data).

Guidance: This menu becomes available when all required data steps for building a WinTR-
20 model have been completed. Specifically, this menu will not be available until a transect
has been drawn for each routing reach in the watershed.

Use: Click “WinTR-20" to reveal the dropdown menu. Click on “Select Precipitation
Events”.

In the dialog box that appears, select the desired duration / return period events by clicking in
the boxes. Then click the “Apply/Close” button.

(] Precipitation Fr & Duration Sel - 0
Check desired storms:
6-hour 12-hour 24-hour 48-hour
1-year O O 0l L]
2-year O O 0l U
S-year O O 0 0
10-year O O 0 U
25-year O O 0 0
50-year O O O 0
100-year O O 0 U
200-year O O O ]
500-year O O 0 ]

Output Storm Depths to File

Select All Unselect All* Apply/Close

*Note: 'Unselect All' button will not unselect storms that
have already determined
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WinTR-20 Dropdown Menu: Control Panel

Appearance of Toolbar:

L Hydro~ CRWR-PrePro ~ WinTR-20 v| Surface v

Precipitation Depths

| Control Panel

Command: Control Panel

Description: This tool controls the creation of a WinTR-20 input file, using the data that
have been assembled by GISHydroNXT analysis.

Guidance: This tool becomes available when all required data steps for building a WinTR-
20 model have been completed. Specifically, this menu will not be available if a watershed

contains routing reaches and no transects have been drawn.

Use: Click “WinTR-20" to reveal the dropdown menu. Click on “Control Panel”.
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WinTR-20 Dropdown Menu: Execute WinTR-20

Appearance of Toolbar:

L Hydro~ CRWR-PrePro ~ WinTR-20 v| Surface v

Precipitation Depths

Control Panel
| Execute WinTR-20

Command: Execute WinTR-20

Description: This tool runs the WinTR-20 application. (A command-line version of the
application is included with GISHydroNXT; this version does not include the full Windows
interface provided by NRCS. Users may, however, download the WinTR-20 input file
created in the “Control Panel” step, and use it as input to their own installation of WinTR-
20.)

Guidance: This tool becomes available when all required data steps for building a WinTR-
20 model have been completed. Specifically, this menu will not be available if a watershed

contains routing reaches and no transects have been drawn.

Use: Click “WinTR-20" to reveal the dropdown menu. Click on “Execute WinTR-20".
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ArcGIS Basics

Zoom In/Out

R

Graphic:
Description: This tool is used to zoom in and out of the view when using GISHydroNXT
Use: Select the plus to zoom in, and select to minus to zoom out. Click once to make a small

incremental zoom. If you click and drag, you can create and area on which you can zoom in
or zoom out to. This method is best when zooming to a specific known area.

Pan
Al
Graphic: Q‘"q

Description: This tool is used to move around the view when using GISHydroNXT.

Use: Once the tool is selected, simply click and hold, and then move your mouse. This will
move the view around. Double clicking will center the screen. While holding shift, you can
select a rectangle to which it will pan (this is essentially like using the zoom tool).

Full Extent

*

Description: Zooms to the full extent of the map.

Graphic:

Use: Clicking on the tool will automatically cause the screen to zoom out to full extent. This
can be useful if somehow you zoom in/out too far and cannot find the state of Maryland in
your view.

Fixed Zoom In/Out

¥ KA
AK KN

Graphic:
Description: Zooms in/out on the center of the map.

Use: Click the proper button and it will automatically incrementally zoom in or out on the
center of the map. This eliminates user error that can happen if using the normal zoom tools.

GISHydroNXT Tool Guide / Users Manual 53



Go Back to Previous/Next Extent
-

Graphic:
Description: Allows user to go back and forth between previous views.

Use: Click the forward or back button and the view will return or advance to the previous
view. Useful when user accidentally zoomed to the wrong view.

Add Data
Graphic:| & -|

Description: Allows user to add data to the current data frame.

Use: Select the dropdown bar on the add data symbol. The graphic below will appear.

b add Data...

S5 Add Basemap...

EB &add Data From &rcicIS Online. ..

Then select “Add Data...” which will then direct you to a finder window, seen below.

addpata ||
- - e 3 E- a2

Fdrgs Mdprov,shp
Fmap = mijr-rdsstpm.shp
|:'j basincomposition. txt Er] nhd_streamsm.shp
gagedstreamsm.shp [__":]prwlines.shp

o Inferred Streams. lvr quads33v3m.shp
limestonem.shp statsgo_allm.shp
5 luz000skpm [%*]usgsgagesm.shp
mdcountystpm,shp

mdgagedstreamsz010.shp

|
Show of bype: IDatasets, Layers and Results LI Cancel |

Navigate the folders to find the necessary data to be added. This is just an example of what
could be added, such as stream gages
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Table of Contents Tools

List by Drawing Order

Graphic: | -

i m

Description: Layers are listed by drafting order when the sorting order is selected.

Use: Selecting this allows the user to select which layer lies on top of the others. The layer at
the top of the list will overlie all of the others. Click and drag a layer up or down in the list to
change which order it is drawn.

Table OF Contents

BEEEE

[ £F Layers e
=] kransect
*
E O xpoint_reachsS
*
=] line_trun

¥line_reachs —

trans_line

|

1]

= subrivers

subshed
c

dern_x

Yalue
High : 3.40282e4+038

[

[l

Low i -3.40282e+033
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List by Source

Graphic: g.

Description: Layers are listed by the geodatabase or folder containing the data source they

reference.

Use: Listing the layers this way shows the user the file path from which each item is

attached. It will appear as shown below.

Table OF Contents

E £F Layers
= B Fitempl2017_2_8-151353
=

|»

B [ xpoint_reachs
| *
= line_trun

= xline_reachs

= trans_line

= subrivers
= subshed
|
= AddasOutlets
®
= [0 AddasStreams
= watershed
[
= mask.
|
EH slope_stats
B longfp
B slope_sheds
B critable
= B F:itempi2017_2_5-151353)
= dem_x

Yalue
High : 3.40282e+033
n =

56

July 2018



List by Visibility

e

Graphic:

Description: The layers are listed by whether they are turned off or turned on.

Use: Selecting this way of listing the T.O.C. allows the user to see which layer is on and off.
This can be useful when a layer has accidentally been turned off and has become ‘lost’. The

T.O.C. will appear like the example below.

*
& line_trun K &
& wline_reachs M &
& trans_line M &
& subrivers M &
& subshed & &
O
& dem_x &
Yalue

High : 3.40282e+038

. Lowe -3, 402582e+038

& contour_demtot3 E &
& Flowace_x &
Yalue

High : 3.40282e+038

. Low ¢ -3.40252e+035
&> LongPathsub3 &
Yalue
High : 208

Moo -
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List by Selection

b

Graphic: ™

Description: Layers are listed by whether or not their features are selectable by interactive
selection and editing tools.

Use: This listing shows the user which features are selected, which are selectable, and which

are not selectable. The T.O.C. screen is shown below.

RANDOLPH RD

B RAMDOLPH RD
B RANDOLPH RD
@ RAMDOLPH RD
B RANDOLPH RD

A Flewsznee

58

B RANDOLPH RD

<& usgsgagesm B4 [ 1
*

B 264.85
=| Selectable {no features selected)
& transect B4 [0
& line_trun B4 [0
& xline_reachs B4 [0
& trans_line B4 [0
& subrivers B4 [0
&% subshed B4 [0 [
&% contour_demtot3 M [0
& AddasOutlets B4 [0
& watershed B4 [0
& mask B [0
& Mdprov B [0
<& wpoint_reachs B G4 0
v AddasStreams Bd [d O
& MD Quads B4 [d O
=| Mat Selectable
& dem_x
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Table of Contents Options
Graphic: d

Description: Allows the user to change the behavior and appearance of the T.O.C.

Use: By selecting this, the user can change how items appear and behave in the T.O.C. The

menu appears as shown below. Changing the patch size and shape affects the appearance of

T.O.C. graphis, such as the symbol for “subwatershed”.
[Table Of Contents Options K|

Preferences | Patches |

Selection ‘E'

IV show selected Features in selection list

Display and Selection &2 JB‘

Sart layers by: IOrder lavers are drawn j

™ show group layer name

Ok I Cancel | Lpply |

Table Of Contents Options [

Preferences Patches |

r~Patch Size

Width: jl pts Height: | 12 j pts

—Patch Shape
Line: Ii vI Area; |D 'I

Make Default | Reset |

0k I Cancel | Appli I
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