The Automated Geospatial Watershed Assessment Tool

Introduction to AGWA and the Add Storage Tool

Introduction: | In this exercise you will characterize a stock pond and evaluate its impacts on runoff
in a small watershed on the Walnut Gulch Experimental Watershed (WGEW).

Goal: To familiarize yourself with AGWA and its application for watershed assessment
where ponds/erosion control structures exist.

Assignment: | Run the KINEROS2 model on a watershed with and without a stock pond.

Background

Stock ponds and erosion control structures are ubiquitous on rangelands of the Western United States.
Previous estimates state that there is roughly 1 stock watering reservoir per square mile in the state of
Montana; in Arizona these estimates are similar (Langein et al., 1951). While the basic function of stock
ponds has been understood for many decades, they are often disregarded in watershed scale hydrologic
analysis. This disregard is not due to lack of importance, rather lack of available data to characterize the
storage and discharge relationships for the structures. However, with high resolution LiDAR-based digital
elevation models (DEMs) becoming more widely available we can better identify and characterize small
topographic features across large areas. A LiDAR flight over the Walnut Gulch Experimental Watershed
(WGEW) in southern Arizona was completed in 2015 and a high resolution DEM was developed from
that data. There are eight stock ponds in WGEW that have been monitored mostly for sediment yield
and accumulation (Nichols 2006).

The Study Area

For this exercise we will look at a small watershed with a stock pond near its outlet. The tutorial will
simulate this small watershed in WGEW with and without the stock pond to evaluate its hydrologic
impact. AGWA will be used to parameterize the KINematic Runoff and EROsion Model (KINEROS2;
Goodrich et al. 2012; www.tucson.ars.ag.gov/kineros), and to input the data to simulate the erosion

control (EC) structures or dams. We will view runoff and peak flow with and without the existing stock
pond.

The USDA-ARS Southwest Watershed Research Center, in cooperation with the U.S. EPA Office of
Research and Development, and the University of Arizona developed the AGWA geographic information
system (GIS) based tool to facilitate this process. A GIS provides the framework within which spatially-
distributed data are collected and used to prepare model input files and evaluate model results in a
spatially explicit context.
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Figure 1. WGEW (black outline), Pond 208 watershed (red outline), and Pond 208 outline (blue
outline)

This exercise examines the effects of a stock pond on the hydrology of a small watershed in WGEW. The
results disclose immediate changes to the hydrologic regime that are attributable to the structure. The
most notable change is reduced peak runoff.

Getting Started

Start ArcMap with a new empty map. Create the folder C:\AGWA\workspace\tutorial_WGEW_Pond
and save the empty map document as tutorial_WGEW_Pond in it. If the AGWA Toolbar is not visible,
turn it on by selecting Customize > Toolbars > AGWA Toolbar on the ArcMap Main Menu bar. Once the
map document is opened and saved, set the Home, Temp, and Default Workspace folders by selecting
AGWA Tools > Other Options > AGWA Preferences on the AGWA Toolbar.
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e Home: C:\AGWA

e Temp: C:\AGWA\temp\ AGWA Tools -

e Default Workspace:
C:\AGWA\workspace\tutorial_ WGEW_Pond\
The default workspace location may need to be created by clicking on the Make New Folder

button in the window that opens if you did not create it when saving the map document.

The Home folder contains all of the look-up tables, datafiles, models, and documentation required
for AGWA to run. If this is set improperly or you are missing any files, you will be presented with a
warning that lists the missing folders or files that AGWA requires.

The Temp folder is where some temporary files created during various steps in AGWA will be placed.
You may want to routinely delete files and folders in the Temp folder if you need to free up space or
are interested in identifying the temporary files associated with your next AGWA use.

The Default Workspace folder is where delineation geodatabases will be stored by default. This can
be a helpful timesaver during the navigation process if you have a deeply nested folder structure
where you store AGWA outputs.

GIS Data

Before adding data to the map, connections to drives and folders where your data are stored must be
established if they have not been already. To establish folder connections if they don’t already exist,
click on the Add Data button [+]-|below the menu bar at the top of the screen. In the Add Data form
that opens, click the Connect To Folder button and select (C:).
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Once the folder connection is established, navigate to the C:\AGWA\gisdata\tutorial_ WGEW_Pond\
folder and add the following datasets and layers:

e _\lidar_dem

e .\nlcd2011

e .\outlet.shp

e .\Pond208.shp

e .\wss_aoi_2016-10-11_13-13-02\spatial\soilmu_a_aoi.shp

You will also need to add some other data to the project. To do this, again click on the Add Data button.
Navigate to the C:\AGWA\datafiles\ folder and add the following files:

e . \lc_luts\mrlc2001_lut.dbf — MRLC look-up table for NLCD land cover

Take a look at the data you have available to you to familiarize yourself T ——— 2 x
with the area. Layers can be reordered, turned on/off, and their legends @ S8 E
collapsed to suit your preferences and clean up the display. If the layers |
cannot be reordered by clicking and dragging, the List By Drawing Order button may need to be
selected at the top of the Table Of Contents. Zoom back to the Pond 208 region by right-clicking on the
lidar_dem raster in the list of layers and selecting Zoom To Layer.

Save the map document and continue.

Part 1: Modeling Runoff in Study Area Using 2011 Land Cover

Step 1: Delineating the watershed

Delineating creates a feature class that represents the entire area draining to a user-specified outlet. In
order to delineate a watershed, AGWA first utilizes the Fill, Flow Direction, and Flow Accumulation tools
from ArcToolbox.

1. Perform the watershed delineation by selecting AGWA Tools > Delineation Options > Delineate
Watershed.
1.1. Output Location box:
1.1.1. Workspace textbox: navigate to and select/create
C:\AGWA\workspace\tutoria_ WGEW_Pond
1.1.2. Geodatabase textbox: Pond_208
1.2. Input Rasters box:
1.2.1. DEM tab: lidar_dem
1.2.2. You need to press the Fill button. This will create a new raster called fill_lidar_dem.tif
1.2.3. FD tab: Click Create this will make a new raster called fd_fill_lidar_dem.tif
1.2.4. FA tab: Click Create this will make a new raster called fa_fd_fill_lidar_dem.tif
Note: You can also create these rasters using existing ArcGIS tools in ArcToolbox.
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1.3. Outlet Identification box:
1.3.1. Point Theme tab:
1.3.2. Select: outlet

1.3.3. Click the Select Features button and draw a rectangle around the outlet point (there

is only one point in this feature class). This point is the outlet of this watershed.

sl Delineator

Qutput Location

\Workspace: |sace'tutorial_WGEW_Pond\| =
Geodatabase:|Pond_208

Input Rasters
DEM  FD FA Stream Network

A Flow Accumulation (FA) raster
represents the accumulation of runoff for a

Outlet |dentification
User-Defined Point Theme

Select a watershed outlet from a point
feature class.

outlet ~

X:|592471.75
Y: | 3513020.75

X

DEM. Click Create if it does not exist.

Snap Radius: l:l

Delineate Help Close

|

fa_fd_fill_lidar_dem tif ~ | | Create

Fow accumulation created!

1.4. Click Delineate.
Save the map document and continue. Your watershed should look like the image below.
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Step 2: Discretizing or subdividing the watershed
Discretizing breaks up the delineated watershed into model specific elements and creates a stream
feature class that drains the elements.
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2. Perform the watershed discretization by selecting AGWA Tools > Discretization Options > Discretize

Watershed.
DESCRIPTION In the Discretizer form, several

parameters are defined including the model to use, the

complexity of the discretization, the name of the

discretization, and whether additional pour points will

be used to further control the subdivision of the
watershed.
2.1. Delineation: select Pond_208\Pond_208
2.2. Model: select KINEROS
2.3. Stream Definition Methodology box: select
Threshold-based
2.3.1. Threshold-based: select CSA (acres)

2.3.2. Threshold: leave alone, this will update to
12.62 upon changing the next variable.

2.3.3. Percent Total Watershed: enter 5.00
2.4. Internal Pour Points Methodology: Select
Default
2.5. Discretization Name box: enter k1
2.6. Click Discretize

o5 Discretizer

Delineation:
Pond_208'Pond_208
Delineation Info:
Model:
KINEROS
Stream Definttion Methodology:
Threshold-based
Threshold-based:
CSA (acres)

Threshold:
1262

Percent Total \Watershed:
5.00

[] Enforce CSA
Intemal Pour Points Methodology:

Default

Discretization Name:

[kl

Ready

Help Close

2.7. Zoom to the newly created planes_k1 layer. Save the map document and continue.
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Discretizing breaks up the delineation/watershed into model specific elements and creates a stream
feature class that drains the elements. There are many methods available within AGWA to break of
the watershed. In this case threshold-based was used because it happened to break the watershed
where the existing stock pond is located. Other methods would be appropriate if more stock ponds
or erosion control dams are to be modeled. The streams and planes can be divided using channel
initiation and/or internal pour points where storage structures exist.

Step 3: Parameterizing the watershed elements for KINEROS2

Parameterizing defines model input parameters based on topographic, land cover, and soils properties.
Model input parameters represent the physical properties of the watershed and are used to write the
model input files.

3. Perform the element, land cover, and soils parameterization of the watershed before the prescribed
burn (pre-burn) by selecting AGWA Tools > Parameterization Options > Parameterize.

3.1. Input box: 60 Parameterizer - o x
3.1.1. Discretization: Pond_208\k1 Input
3.1.2. Parameterization Name: 2011 Discretization: Pond_208 v
3.2. Elements box: Parameterization Name: | 2011
3.2.1. Parameterization: Create new Blements
parameterization Parameterization: Create new parameterization ~
3.2.2. Click Select Options. The Element o
Parameterizer form opens. e
3.3. Inthe Element Parameterizer form: Parameterization: %

3.3.1. Slope Options: Uniform
3.3.2. Flow Length Options: Geometric
Abstraction
3.3.3. Hydraulic Geometry Options box:
3.3.3.1. Select the Walnut Gulch Watershed,
AZ item. Help Close
Do not click the Recalculate button. Ready ..

Do not click the Edit button.

Hydraulic geometry relationships define bankfull channel width and depth based on watershed
size. Bankfull relationships are useful in that they define channel topography with minimal input
and effort by the user; however, there are some drawbacks. The relationships are designed to be
applied to very specific physiographic regions and outside of these regions the performance of the

relationships in accurately depicting the channel geometries severely declines.

3.3.4. Channel Type box:
3.3.4.1. Select Natural.
3.3.4.2. Do not click the Edit button.
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There are three channel types available by default:
Default, Natural, and Developed. The Default channel
type is equivalent to the Natural channel type. The
Natural channel type reflects a sandy channel bottom
with high infiltration and a winding but clean channel
with roughness set to 0.035 Manning’s n. The
Developed channel type reflects a concrete channel
with zero infiltrability, very low roughness set to 0.010
Manning’s n, and fraction of channel armored against
erosion equal to 1.

3.3.5. Click Continue. You will be returned to the
Parameterizer form to perform the Land Cover

and Soils parameterization.
3.4. Back in the Land Cover and Soils box of the
Parameterizer form
3.4.1. Parameterization: Create new

parameterization
3.4.2. Click Select Options. The Land Cover and Soils
form opens.
o5 Parameterizer — O =
Input
Discretization: Pond_208%1 V

Parameterization Name: | 2011

Elements

Parameterization: Create new parameterization ~
Select Options |+

Land Cover and Soils

Parameterization: Create new parameterization ~

Select options | )

- Element parameterization options recorded successfully

Help Close

Ready ...

www.tucson.ars.ag.gov/agwa

o5 Element Parameterizer — >

Discretization Pond_20841

Slope Options

Uniform v

Flow Length Options

Geometric Abstraction ~

Hydraulic Geometry Options
Walnut Gulch Watershed, AZ ~

Relationship Name | Walnut Guich Watershed, AZ

% [Area]

x [Area]” |0.1523

Edit
Channel Type
Natural ~
ic 210 =
Conductivity
r) .
£ Impervious Sand
Roughness 00350 =

(m)

Concrete

Channel Description | Natural

Edit

Continue Help Close
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3.5. Inthe Land Cover and Soils form:

ol Land Cover and Soils = * ol Land Cover and Soils — *
Discrefization  |Pond_208'1 | | Discretization [Pond_208'1
Land Cover  Sgils Disturbance (optional) Land Cover Soils Disturbance (optional)
Land cover grid: | nled2011 w Soils layer: soilmu_a_aoi ~
Lock-up table: mrc2001_lut | (@ Soils database: C:"-AGWA"-gisdata"-tutoﬁal_WGE'|

Help Close Continue Help Close

3.5.1. Land Cover tab:
3.5.1.1. Land cover grid: nlcd2011
3.5.1.2. Look-up table: mrlc2001_lut
NOTE If the mrlc2001_Iut table is not present in the combobox, you may have
forgotten to add the table to the map earlier. If this is the case, click on the Add
Data button and browse to the C:\AGWA\datafiles\lIc_luts\ folder and select
mrlc2001_lut, then select the mrlc2001_lut table from the combobox.
3.5.2. Soils tab:
3.5.2.1. Soils layer: soilmu_a_aoi
3.5.2.2. Soils database: navigate to and select
C:\AGWA\gisdata\tutorial_ WGEW_Pond\wss_aoi_2016-10-11_13-13-
02\soildb_US_2003.mdb

3.6. Click Continue. You will be returned to the W Parameterizer - o x
Parameterizer form where the Process button Input
will now be enabled. Discretization: HEULZUS v
3.7. Inthe Parameterizer form, click Process. When e
the parameterization is complete, click Close. Blements
In this last step, parameterization look-up tables for the Perameterization: |Creste new parametetizzion v
overland flow elements and stream elements have been el v
created to store the model input parameters representing Land Cover and Soils
the physical properties of the watershed. Parameterization: [ e

[ Sssioion | v

- Land cover & soils parameterization options recorded successfully
- Blement parameterization options recorded successfully

Process Help Close

Ready ...
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Step 4: Preparing rainfall files
4. Write the KINEROS2 precipitation file for the watershed by selecting AGWA Tools > Precipitation

Options > Write KINEROS Precipitation. 8 KINEROS Precipitation - o X
Discretization:
4.1. KINEROS Precipitation form Ponde_tzﬂ;w v
4.2. Discretization: Pond_208\k1 Lo S
. User-defined depth w
4.3. Storm Source: select User-Defined Depth (mm):
[4218 |
Depth Duration (hours):
4.3.1. Depth (mm): enter 42.16 [1 |
. Time step duration (minutes):
4.3.2. Duration (hrs): enter 1 [5 e t |
4.3.3. Time step duration (minutes): Storm/hyetograph shape:
SCS Type Il w View Map
enter 5 Initial soil moisture:
4.3.4. Storm/hyetograph shape: v 02 F
Se|ECt SCS Type " gt;fm location: o
4.3.5. Initial soil moisture: select 0.2 fiimE e v
Filename:
4.4. Storm Location: select Apply to [1oyribr
entire watershed Write Help Close

4.5. Precipitation filename: enter 10yrlhr
4.6. Click Write
4.7. AGWA KINEROS Precipitation window: Click Yes

DESCRIPTION AGWA offers several methods of user-defined rainfall input. They include using a
National Oceanic and Atmospheric Administration (NOAA) Precipitation-Frequency grid, a user-
defined storm, a user-defined hyetograph, or a pre-defined storm taken from a database. In this
exercise, the storm was chosen by consulting the NOAA Precipitation-Frequency table for the
Tombstone climate station, near the Pond_208 Watershed. The depth for a 10 year 1 hour storm was
42.16 mm (1.66"”). The 10-year, 1-hour design storm is commonly chosen in arid environments as a
representative storm.

Step 5: Writing KINEROS2 input files

Writing the model input files creates a simulation directory and writes all required input files for the
model. When writing the input files, AGWA loops through features of the selected discretization and
reads the model parameters from the parameterization look-up tables to write into the input files for
the model.

5. Write the KINEROS2 simulation input files for the watershed by selecting AGWA Tools > Simulation
Options > KINEROS Options > Write KINEROS Input Files.

10
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5.1. Basic Info tab: 85 KINEROS Simulation Information - o x

5.1.1. Select the discretization: Basic Info | Optional Mulipiiers
Select the discretization:
Pond_208\k1 Pond_208T %
5.1.2. Select the Parameterization: | 7= "= Ferer=ere=er -
2011 Select the precipitation file:
.. . . CAAGWA \workspace'tutorial_WGEW _Pond'Pond_208%k 1'precip'.10yr Thr pre v =
5.1.3. Select the precipitation file: S
10rylhr.pre v =
.. . Select a name for the simulation:
5.1.4. Select the multiplier file: [2011_10yr1h]

leave blank
5.1.5. Select a name for the
simulation: 2011_10yr1hr
5.2. Click Write.

Wirite Help Close

Step 6: Executing the KINEROS2 model

When you execute the KINEROS model a command window opens. By default, the command window
stays open so that success or failure of the simulation can be verified.

6. Run the KINEROS2 model for the Pond 208 watershed by selecting AGWA Tools > Simulation
Options > KINEROS Options > Execute KINEROS Model.

6.1. Select the discretization: Pond_208/k1 B3 Run KINEROS - X

6.2. Select the simulation: 2011_10yr1hr A Pond_2081 v

6.3. Click Run. The command window will stay Select the simulation: 2011_10yrthe v
open so that successful completion can be Ao o Cloce
verified. Press any key to continue. Close

the Run KINEROS window.

B C:\Windows\System32icmd.exe — O %

ume in - Volume out
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At this point, 2011 conditions have been simulated. In Part 2, the stock pond will be characterized. The
stock pond (a.k.a. storage structure) will be simulated in Part 3 and the impacts of these structure will be
analyzed in Part 4.

Part 2: Characterize Existing Stock Pond
In this part, we will use a Python Toolbox to characterize the stock pond near the outlet of the defined
watershed. The Python Toolbox will be in the C:\AGWA\tools\ folder.

7. Open the Catalog window m Navigate to C:\AGWA\tools\Pond Characterization Tool.pyt. Expand

this toolbox.
= EP Pond Characterization Tool.pyt

% A Identify and Characterize Existing Storage

-
-

&' B. Calculate Dam Discharge

3 C. Export summary files to KINEROS2 input files for use in AGWA Tool.

A
£
£

Step 1: Identify and Characterize Existing Storage
8. Double-click: A. Identify and Characterize Existing Storage:

& A Identify and Characterize Existing Storage - O *
Unfilled DEM
| lidar_dem j [._—_,3-
Filled DEM {optional)
| fill_lidar_dem.tif x| &
Flow Accumulation Grid (optional)
| fa_fd_fill_lidar_dem.tif x| &
Dam Point Feature Class
| Pond208 R
Dam ID Field

Pond_ID v |
Minimum Pond Area (m2)

500 |
Interval (m) (default = 0.15) (optional) |
Spilway Type
’J;hTrp-Creshed Weir i |
Pipe/Culvert Qutlet Size
| Mo Pipe ~ |
Qutput Folder
| C:\AGWA \workspace \tutorial _WGEW_Pond\PondSummary |

oK Cancel Environments. .. Show Help ==

8.1. Unfilled DEM: select lidar_dem
8.2. Filled DEM (optional): select fill_lidar_dem.tif
8.3. Flow Accumulation Grid (optional): select fa_fill_lidar_dem.tif
8.4. Dam Point Feature Class: select Pond208.shp
8.5. Dam ID Field: select Pond_ID
8.6. Minimum Pond Area (m2): enter 500
12
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8.7. Interval (m) (default = 0.15) (optional): leave blank
8.8. Spillway Type: select Sharp-Crested Weir

8.9. Pipe/Culvert Outlet Size: select No Pipe

8.10. Output Folder: navigate to and create

C:\AGWA\workspace\tutorial_ WGEW_Pond\PondSummary
8.11. Click OK. When the tool has completed, the following messages will be displayed.

A ldentify and Characterize Existing Storage

Completed

[[] Close this dialog when completed successfully

<< Details

562.84677124
.00250244140625
562.845927368
.00250244140625
2.85177612

5

&
2
Q
&
2
Q
g
T
Q
g 76580054
T

Q

4
L]
L]
4
L]
0.00

4562

0.75
0.0250244140625
4562.87

0.75

0.01 703125

251z
BES31274

4562 . 88
0.75
0.010009765625

4562.89932251

0.25

0.010009765625

4562.90933228

208.shp

[4087255.0]

252.495286694597

"Pond_ID" = '208"

Base point file updated

Entering while loop: Calculating Surface Area and Volume
1398.88000488281

Base point file updated

Completed script IdentifyPondsDem...

Succeeded at Tuese Now 19 13:50:57 2019 (Elapsed Time: 45.35 seconds)

z0
31

8.12. Click Close.

DEMs so that water can continue to flow.

DESCRIPTION Characterizing existing storage involves calculation of surface area and volume for
various potential stages of water behind small dams. The basis of these calculations in the Pond
Characterization Tool is a commonly used ArcGIS tool named the Cut Fill tool. This tool “calculates
the volume change between two surfaces” (ESRI). The two surfaces being compared are the bottom
of the storage structure (a.k.a. the bottom of the pond) and various stages within that surface. The
maximum surface area and volume are calculated from the filled surface compared to the unfilled
surface (the bottom of the pond). The filled surface is created using the ArcGlIS Fill tool that alters

Step 2: Changing Attribute Table Field Values

The Pipe Type, Pipe Slope, Pipe Height, Spillway Type, Spillway Width and Spillway Height attributes are

automatically added to the output of the Pond Characterization Tool > A. Identify and Characterize

Existing Storage tool. These attributes must be populated to reflect the unique discharge characteristics

www.tucson.ars.ag.gov/agwa
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of each identified storage structure. The attributes are most easily edited using the field calculator in
ArcMap. The field calculator is capable of editing all records simulataneously, but if a subset of records
are selected the editing will honor only that selection.

9. Use the field calculator to edit the discharge characteristics of the identified storage structures.

9.1. Click the Add Data button

9.2. Navigate to and add
C:\AGWA\workspace\tutorial_ WGEW_Pond\PondSummary\SummaryFiles\K2Input\pondsN
EW.shp

9.3. Right-click on the pondsNEW and select Open Attribute Table.
9.3.1. Scroll to the right and right-click on the Spill_Wdth field and select Field Calculator.

9.3.1.1. Click Yes on the Field Calculator warning message

9.3.1.2. Enter 6 Table O x
9.3.1.3. Click OK. SRR ]
pondsMEW X
Spill_Type SBiII Wdth ; Spill_Hgt | SummaryTbl
Sharp-Crested Weir na
Field Calculator X =
Parser
(®) VB Script O python
Fields: Type: Functions:
FID al” Abs ()
(®) Number A () B
Shape ) Cos ()
D (D) string B ()
I_Name Fi )
- Date
1_Code O Int()
Log ()
TYPE sin( )
I_North Sar( )
< I_East Tan () b
[T 0ok K E I_Elev v
/ dsMNEW W I
ponds [[Jshow Codeblock =[] [a] [+ =1 L
Spill_width =
&l
L
About calculating fields Clear T Save...
Cancel

9.3.2. Right-click on the Spill_Hgt field and select Field Calculator.
9.3.2.1. Click Yes on the Field Calculator warning message
9.3.2.2. Enter 3
9.3.2.3. Click OK.
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Step 3: Calculate Storage Discharge

10. Double-click: B. Calculate Storage Discharge:
10.1. Dams Feature Class: select pondsNew
10.2. Pipe/Culvert Size Field: select Pipe_Type
10.3. Pipe/Culvert Slope Field: select Pipe_Slope
10.4. Pipe/Culvert Height Field: select Pipe_Hgt
10.5. Spillway Type Field: select Spill_Type
10.6. Spillway Width Field: select Spill_Wdth
10.7. Spillway Height Field: select Spill_Hgt
10.8. Pond Summary Table: select SummaryTbl

10.9. Click OK.
Z' B. Calculate Storage Discharge — O X

Dams Feature Class
| pondsNEW |
Pipe/Culvert Type Field {optional)
| Pipe_Type ~ |
Pipe/Culvert Slope Field (optional)
| Pipe_Slope b |
Pipe/Culvert Height Field (optional)
| Pipe_Hgt v|
Spillway Type
’J;EII_Type b |
Spillway Width Field
]J;Eu_\nrdﬁn |

Spillway Height Field
Spill_Hgt v|
Pond Summary Table
SummaryThbl v|

oK Cancel Environments. .. Show Help ==

10.10. Click Close.

DESCRIPTION Calculating discharge through the spillway of this stock pond relies on stage and
spillway properties. There are two types of spillways that can be selected using this tool: the broad-
crested weir and the sharp crested weir. While the broad-crested weir is generally the most
appropriate for earthen erosion control dams, this pond on Walnut Gulch has a sharp-crested weir as
the outlet structure (Nichols, 2006). Other properties of the spillway were not noted in this
publication and therefore assumptions about spillway height and width were made. Users can
experiment with outlet structures (including pipes) to evaluate the effectiveness of different designs.
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Step 4: Export Summary Files

11. Double-click: C. Export summary files to KINEROS2 input files for use in AGWA Tool:

11.1. KINEROS2 Point File: select pondsNEW.shp

11.2. Dam ID Field: select Pond_ID

11.3. Summary Table Field: select SummaryThbl

11.4. Soil Type (optional): select Silty clay (Ks = 1.41 mm/hr)
11.5. Output Folder: navigate to and select

C:\AGWA\workspace\tutorial_WGEW_Pond\PondSummary\SummaryFiles

& C. Export summary files to KINEROS2 input files for use in AGWA Tool. - O *

KINEROS2 Point File

| pondsMNEW ﬂ =]
Dam ID Field
Pond_ID v |

Summary Table Field
SummaryThbl - |

Soil Type {optional)

|aty day (Ks = 1.41mmj/hr) v|

Qutput Folder

| C:WAGWA \Wworkspace \tutorial _WGEW_Pond\PondSummary\SummaryFiles |
0K Cancel Environments. .. Show Help ==

11.6. Click OK. Once the tool has run, click Close on the open dialog.

C. Export summary files to KINEROS52 input files for use in AGWA Tool.

Completed

[ Close this dialog when completed successfully

<< Details

mm/hr) "™ C:\AGWA\workspace\tutorial WGEW_Pond\PondSummary'\SummaryFiles
Start Time: Tue Nov 19 1l6:10:4% 2019

Running script ExportToK2ZInmput...

Working on pond: 208

16

Opened: C:\AGWA\workspace\tutorial WGEW_Pond\PondSummary'SummaryFiles\208
_summaryTable.dbf

Completed script ExportToE2Input...

Succeeded at Tue Hov 19 16:10:4% 2019 (Elapsed Time: 0.07 seconds)

www.tucson.ars.ag.gov/agwa
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Executing: ExportToKZInput pondsHEW Pond ID SummaryTkl "Silty clay (Ks = 1.41
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DESCRIPTION In order to simulate the hydrologic function of erosion control dams a KINEROS2 input
file needs to be prepared. The KINEROS2 input file reflects the surface area, volume, and discharge
for different stages of water behind the dam. LiDAR has been used to develop the surface area and
volume for different stages, while user-defined outlet structures are used to calculate discharge
through the erosion control dams. The surface area and volume have already been calculated and
the following instructions will lead you through calculating discharge and generating an input file
which can be used in a following KINEROS2 simulation. This dam is 1.5 meters (~5 feet) from the
bottom of the channel. Outlet structures will be based on contributing area above this dam which is
124 acres.

Part 3: Simulate Erosion Control Structure

In this part, the erosion control structure will be added to the watershed. The erosion control structure
was characterized in Part 2 and will be utilized via the Add Storage tool. New model input will be written
using these storage files.

Step 1: Parameterizing the watershed with storage

AGWA can add storage to a watershed which would represent depressions where water can be stored
while still discharging some runoff and sediment. The storage in this case is a stock pond. The input files
can be prepared independently or using the “Pond Characterization Tool” Python Toolbox.

12. Run the parameterization of the watershed to add storage by selecting AGWA Tools >
Parameterization Options > Add Storage.
12.1. Discretization: Pond_208\k1
12.2. Configuration Name: pond
12.3. Storage Definition: Select from existing storage feature class
12.4. Storage Feature Class: pondsNEW
12.5. Snapping Distance (m): leave 0.0
12.6. Storage Configuration box

12.6.1. Click the Select Features tool |[;‘{'3‘CL1
12.6.2. Draw a rectangle around the only point in the shapefile. Some other features may be

selected during the process; ignore those highlighted features.
12.6.3. Click Populate
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12.7. Click Save and close the window.

a5l FormStorage — O *
Discretization
Pond_208'k1 ~
Configuration Name
pond
Storage Definition
Select from existing storage feature class ~
Storage Feature Class
pondsMEW e
ing Distance (m)
0.0 |
Storage Configuration
Discretization Storage  Storage S Fil M
Node ID OID  Eemert ID orage rlename
Clear
» 5 0 55 CHAGWA\gisdata tutorial_WGEW_Pond"\PondSummanySummaryFiles\pond_208 bt e
elete
* Rowi(s)
Igd| | @
Save Reset Close
Table populated

Step 2: Writing KINEROS2 input files

The same precipitation file used in the 2011 simulation will be used in the storage simulation, so the

writing of the KINEROS2 precipitation file performed earlier will be skipped this time.

13. Write the KINEROS2 simulation input files for the Pond 208 watershed by selecting AGWA Tools >
Simulation Options > KINEROS Options > Write KINEROS Input Files.

13.1. Basic Info tab:

13.1.1. Select the discretization:

Pond_208\k1

13.1.2. Select the parameterization: 2011
13.1.3. Select the precipitation file:

C:\AGWA\workspace\

tutorial_WGEW_Pond\Pond_208\

k1\precip\10yrlhr.pre

13.1.4. Select the multiplier file: leave

blank
13.1.5. Select the storage: pond

13.1.6. Select a name for the simulation:

2011_10yrihr_pond
13.2. Click Write.

www.tucson.ars.ag.gov/agwa
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sl KIMEROS Simulation Information

Basic Info ' Optional Muttipliers
Select the discretization:
Pond_2084k 1

Select the parameterization:
2011

Select the precipitation file:
CAAGWANworkspace tutorial_WGEW _Pond'\Pond_208' 1 precip’10yr1hr pre
Select the multiplier file:

Select the storage:
pond

Select a name for the simulation:

£

&

U

wirite Help

Close
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Step 3: Executing the KINEROS2 model for Pond 208 watershed
14. Run the KINEROS2 model for the Pond 208 watershed by selecting AGWA Tools > Simulation
Options > KINEROS Options > Execute KINEROS Model.

14.1. Select the discretization: Pond_208\k1 B! Run KINEROS - X
14.2. Select the simulation: 2011_10yr1lhr_pond Select the discretization: Pond_208%1 v
14.3. Click Run. The command window will stay Select the simulation: 2011_10yrThr_pond v
open so that successful completion can be == = Cloe
verified. Press any key to continue. Close
the Run KINEROS window.
BN C:\Windows\System32\cmd.exe — O >

(Volume in - Volume out - St 22 percent!!

Time step was adjusted to meet Courant condition

rshed area 9 ha

At this point, 2011 and storage conditions have been simulated. In Part 4, hydrographs from these
simulations will be compared.

Part 4: Comparing Results from 2011 Scenario and Storage Scenario

In this part, the results from the 2011 simulation and the storage simulation will be imported into
AGWA. These results will then be hydrographically compared to show how the addition of storage
struf_stprctures can impact hydrology.

15. Import the results from the two simulations by selecting AGWA Tools > View Results > KINEROS
Results > View KINEROS Results.
15.1. Discretization: Pond_208\d1k1
15.1.1. Select Simulation(s):
15.1.1.1.Check the box next to 2011_10yrlhr
15.1.1.2.Check the box next to 2011_10yrlhr_pond
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15.1.2. Click Import/Update

sl AGWA Results - [} b

Discretization | Pond_208'k1 i

Select the simulation(s) you would like to
import or update.

Create Difference ] 2011_10yrihr
Yiew Results (Map) H 2011_10yrThr_pond

Simulation(s]

Wiew Results [Hpdrograph]

Export Tabular Results

Import/Update

Simulations imported, up to date.

Qutput files newer than imported results.
UPDATE (Recommended)

Input files have been updated since last
import. RE-RUN SIMULATION THEN
IMPORT RESULTS {Recommended)

Results imported under older version of
AGWA. UPDATE {Required)

Close

16. View the hydrograph results.
16.1. Select View Results (Hydrograph):
16.1.1. Simulation(s):
16.1.1.1.Check the box next to 2011_10yrihr
16.1.1.2.Check the box next to 2011_10yrlhr_pond
16.1.2. Elements: streams
16.1.3. Use the Select Features tool to select the outlet stream.

@ tutorial WGEW_Pond.mxd - ArcMap - X
File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
Ded& 88 d-[B2 V[ EEEEO0,
RANQIll«= KW-T kO R [l . | Editor~ [ s of = | AGWATools > _
Bx ~

= (3 CAAGWA\workspace\tutorial_WGEW_Pond\P
ou
a streams_k1

[}
a nodes_k1
a
m
9 LUT Storage

© B3 C\AGWA\Wworkspace\tutorial_\WGEW_Pond\P
5 B pondsNEW

) 1 CAAGWA\gisdatahtutorial WGEW_Pond

& O Pond208
O outlet

) 1 CAAGWAWworkspaceltutorial WGEW_Pond\
& O fo_fo fil idar_dem.tif

Value
High: 4.10391e+06
Low:0.

© O fd_fil lidar_demtif
1

: Evport Tabulr Resuts  Elements | sreams 5
m2

-4 -

me

= Units  [Engish +

m2 [
o= Output [Outfow ft3/s) 9
- - -

& O il idor_demtif
Value
High : 1457.68
Low: 139637

) £ CAAGWA\gisdatahtutorial WGEW_Pondwss_

O soilmu_s_zoi
= 3 CAAGWA\gisdata\tutorial WGEW_Pond\

B AGWA Results - o x

Discretization  Pond_208\1 v

Simulatonfs) Vew/Expntychogaph forslcted

Create Difference. Simulationfs)

View Flesuls (Map)

ViewResults (Hydrogaph]

Export data a5 csv

View | [TE5T.

Overwrite Files on Export [ Open Folder on Export | Close

sinssn BY| [saimess sieaio B somauny [ somdord woors 153 ]

wieas &l Boreieo | xoaoarsiy @

@ O nled2011

@ [ lidar_dem v
< > |jmelen <
Drawing~ K (- O- A7 [oma V10 VB 1 A2 - LiERTDBRDRIEE STl HE0
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16.1.4. Units: English
16.1.5. Output: Outflow (ft3/s)
16.1.6. Click View

STREAM 54

Outflowe (fE315) Simulation
a0 — 2011 _A0yrhe
oo 2011 _10yr1 hr_pond

650

GO0

550
__ 500
% 450
=400
o 350
S 300 .l

250

200 ll'

150 H 1.‘
D _I \-—I_ T T T T T T T
u] a0 100 150 200 250 300 350 400 450

Tirne {min}

This figure shows the reduced peak discharge at the outlet stream as well as its attenuation when the
storage structure is modeled. Since this structure is near the outlet of the watershed the only impact is
on the most downstream channel; however, other results can be viewed graphically to see the impact of
the small pond. While these results do not represent calibrated simulations, the impact of stock ponds,
erosion control structures and other storage features on local hydrology and watershed response can be
dramatic, especially when large numbers of these structures occur throughout a watershed.
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