WAM Tutorial JCCET

1. Introduction

This tutorial explains how to use some of the basic functionality of WAM. The user will learn how to enable the
WAM extensions and show the WAM Toolbar, load scenarios, make changes to land use, and run the altered
scenario. The user will then run WAM on the modified scenario and use tools to compare results between two
scenarios.
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2. The Example Basin

The basin we will use for the examples is the L-48 basin within the Indian Prairie sub-watershed. This is a small
basin in the south-east portion of the Indian Prairie sub-watershed that is drained by the S-127 pump, which
discharges into Lake Okeechobee. This basin was incorporated into the larger Indian Prairie WAM setup to
simulate the entire sub-watershed. Large basins, however, take more resources to work with, and take longer to
simulate in WAM. In the interest of working with a managable tutorial the L-48 basin was excised from the larger
sub-watershed to function as a stand-alone simulation.
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3. Installing the WAM Toolbar

The latest verison of the WAM Toolbar is always available from our website at www.swet.com, under Software ->
Download WAM for ArcGIS. Currently, the WAM Toolbar supports ArcGIS 10.3.1 and requires the Microsoft .NET
framework 4.0. Your systems/GIS administrator may have already downloaded and installed the latest version of
the toolbar. If this is the case, skip to step 7. If this is not the case, and you have to install it yourself,
download it and unzip the installer. Then, double click the installer file "setup.exe". A welcome screen should
appear. Click on "Next >" when ready.

17 WAMToolbar — ¥

Welcome to the WAMToolbar Setup Wizard

The inztaller will guide pou through the ztepz required to install Woakd Toolbar on vour computer.

WARMIMG: Thiz computer progran iz protected by copyright law and international treaties.
IIhauthorized duplication or diztribution of thiz program, or any portion of it, may result in zevere civil
or criminal penalties, and will be prozecuted to the maximnum extent pozzible under the lawv,

Cancel < Back
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4. Installation Folder

It is best to use the default folder, but if this is not allowed on your system, navigate to an appropriate folder using
the "Browse..." button. When finished, click "Next >".

15 WAMToolbar — 3

Select Installation Folder

The inztaller will install WAk T oolbar to the following folder.

Toinztall in this folder, click "Mext”. Tainstall ko a different folder, enter it belaw ar click 'Browse',

Eoalder:
C:%Program Files [x8655WE T \WWHAMT oolbark Browse...

Dizk Cozt..

Install WAM Toolbar for yourself, or for amyone who uses this computer:

(®) Everyone
) Just me

Cancel < Back
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5. Confirm

Click "Next >" when ready to install.

17 WAMToolbar — ¥

Confirm Installation

The inztaller iz ready ta install Woakd Toolbar on vour comprter.

Click "'Mest" to start the installation.

Cancel | | < Back | | Mext > [}l
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6. Installation Complete

An installation progress bar will appear. When the installation is complete, click "Close". The toolbar is now
installed.

15 WAMToolbar — 3

Installation Complete

Witk Toolbar has been successfully inztalled.

Click "'Claze" to exit.

Fleaze uze Windows Update to check for any critical updates to the MET Framework.

Cancel < Back
:J
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7. Enabling the WAM Extensions

JCUVET

The first step after installation is to enable the WAM extensions. Start ArcMap. There are two WAM extensions:
the WAM Toolbar (which provides a toolbar), and the WAM Catalog extensions, which provides a set of context
menus for the Catalog tab in ArcMap. To enable the extensions, click on the ArcMap Customize menu, and

select "Extensions..."

zction Geoprocessing

Customize | Windows  Help

= - Toolbars v 5;.;; o : Editor~| » * "
N O & | Extensions.. h
0 x Add-In Manager...
Customize Mode... Extensions
— Select the ArcGlS Desktop
Style Manager... extensions you want to use.
ArcMap Options... Extensions provide extended
capabilities and usually require
that you have a license to use
thern. The dialog lists the
extensions that are currently
installed on your system and
which work with the application
you are currently using.
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8. The Extensions Window

This will open up the ArcGIS extensions window. The WAM extensions should appear towards (or at) the end of
the list.

Extensions oy

Select the estensions you want to use.

----- Y Geosatsica Aras

----- [0 Metwork Snabyst

Description:

Geostatistical Anahyst 10.3.1
Copyright ©155%-2015 Esd Inc. All Rights Reserved

Provides a complete set of spatial analytical tools that renge
from technigues to explore the original data to post-processing
evaluation of data and predictions uncertainties.
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9. Enable the Extensions

Enable the two extensions by clicking in the check box by the extension names. In addition, make sure the
Spatial Analyst extension is checked as well. Click the close button.

Extensions X

Select the estensions you want to use.

e[ Network Analyst
Spatial Anahyst

WAM Catalog Edension
- WAM Toolbar BEdension

Description:

Geostatistical Anahyst 10.3.1
Copyright ©155%-2015 Esd Inc. All Rights Reserved

Provides a complete set of spatial analytical tools that renge
from technigues to explore the original data to post-processing
evaluation of data and predictions uncertainties.
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10. Open the Customize Window

JCUVET

The toolbars now need to be displayed in ArcMap. Click again on the Customize menu, and then on "Customize

Mode".

WAM Tutorial

tion  Geoprocessing

Custemize | Windows Help

- Toolbars 3 §:.u _  Editor~
K o a i Extensions... o
o x Add-In Manager...

| Customize Mode... %H
Style Manager...

Customize Mode

ArcMap Options...

Customize the user interface,
While the Customize dialog is
open, you can drag and drop
controls between menus and
toolbars to rearrange thermn. You
can also find commands in the
Custemize dialog and drag them
inte menus and toolbars.
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11. Enable the Toolbar(s)

Click on the check box by the WAM Toolbar to display it. If desired, also enable the WAM Reach Analysis
Toolbar (beta). Do NOT enable the WAM Geodatabase Toolbar. Click the Close button

Customize oo

Toolbars  Commands  Options

Toolbars:

(] snapping - Mew...
[ ] Spatial Adjustment
[] Spatial Analyst Rename. ..
Standard
[ ] Tablet Delete
Tools

[] Tepolagy |
[ ] Transform Parcels

[ ] Utility Metwork Analyst
[] Versioning

Resek..

[ ]WaAM Reach Analysis Toolbar (beta)

PaWaM Toolbar

 Keyboard... | @JAddFromFie... | Close

12. The WAM Toolbar

The Toolbar should appear. It can be docked into the toolbar area with the default ArcMap toolbars, or left to float
above the current document. All buttons are disabled until a WAM map is loaded

nize  Windows Help
=111l = A AR N s S D TR . Toolbar Area
K= M

i

7 B structure: [Culvert WAM Data Commands = WAM Raster Toels ~ | Distance Grid Processing = | &
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13. The ArcMap Catalog

Click on the catalog tab to open it.

JCUET

]
- [ ol +a T ] | | o ]

g >-< Structure: | Culvert Wah Data Commands = WAM Raster Tools -

[SBJI‘HEE;] ajealn @ yoleas @

WAM Tutorial
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14. Pin the Catalog Tab

Click on the small pin to keep the Catalog tab open, since we will be using it quite a bit.

WAM Tutorial

WAM Data Commands = WAM Raster Tools =

Catalog
Gy @

| et &

Aut

Location: |E D:\Users\WAMUser

~

<
—

=] Home - Documents\ArcGIS

£ Addins
5 Packages
3 scratch
L Default.gdb
e Toolbox.tbx
= E3 Folder Connections
£l £ D:\Users\WAMUser
£ 148
Toolboxes
3 Database Servers
E5l Database Connections
B3 GIS Servers
5 My Hosted Services
&5 Ready-To-Use Services

X
o
‘gglnz
m

[sam],eaj ajeal @umeas @jﬁme}eg a;”xoqmm_:uv CE]

JCUVET
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15. Expand the WAM Project

JCUET

WAM projects and scenarios are kept in Windows as regular folders, and they appear in the ArcMap catalog.
Here, the project L48 has been copied into the directory D:\Users\WAMUser on the local disk. This will most
likely be different on your computer, so navigate to where the project is located. To expand the view, click on the

small "+" icon just to the left of "L48".

WAM Tutorial

» Catalog
Gvo 4 @

e |

Location: |E D YWsers W aMLser

= Home - DocurnentsiArcGlS

£3 Addins
£ Packages
£ scratch
L3 Default.gdb
a Toolbox.thx
= E5 Folder Connections
= £ D\Users\WAMUser

N B 148

|boxes

E@ Database Servers

£3 Database Connections
i GIS Servers

{3 My Hosted Services
[ Ready-To-Use Services
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16. The WAM Scenarios

There are two WAM Scenarios associated with this project. Right now they are identical copies of each other, but
we will make some changes to the WL scenario and re-run WAM so that we can compare the effects of making
land use changes. "Base" is the base scenario, "WL" (for "wetlands") is a scenario where we will change some
land uses to wetlands to see how that may affect nutrient loading.

TCal,alug
@ v oy @ E | e
Location: |EIL48

= B Home - Documents\ArcGlS
£ Addins
£ Packages
£ scratch
L& Default.gdb
a Toolbox.thx
= Ed Felder Connections
= £ DA\Users\WAMUzer
L48
|'§ Base
[ WL
@ BaseScenario.mxd
_project_metadata.xml

(]

E Toolboxes

E@ Database Servers

E@ Database Connections
B3 GIS Servers

5] My Hosted Services
5 Ready-To-Use Services

17. Update Paths

Because these scenarios have been moved from their original location, the first thing that needs to be done is to

update some of the data contained in the scenarios. Every WAM scenario has a database of tabular information

containing input parameters for WAM associated with it. This database is named "Scenario. WAM.mdb" and it is
a regular Microsoft Access database. In addition to WAM parameter data, it contains some information about the
location of the WAM scenario on the disk - this is what needs to be updated. To perform this update, (1) right
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JCUVET

click on the "base" folder, and (2) click on the "Watershed Assessment Model" sub-menu item, and then (3) click

on "Update Paths for Scenario". Do this for both the Base and the WL scenarios.

~ Catalog
R R AR

=

o)

"|ﬁ|%ﬁ:

Location: |E| Base

= Bz Home - Documents\ArcGlS

E3 Addins

£ Packages

E3 scratch

|3 Default.gdb

a Toolbox.tbx o
= 3 Folder Connections d

= £ DAUsers\WAMUser

= B3 148

3 Copy

(5 D
o

Toolbox

®  Delete

3 Databas Rename
[l Databasd o Refresh
Hi GIS Serv —
3 My Host

WAM Tutorial

3 Ready-T

[F [m

ltern Description...

Properties...

Import GIS Data

Watershed Assessment Model

Load Scenanio

Update Paths for Scenﬂo |

Edit Scenaric Paths
Reset All Scenario Tables
Update Scenario_WAM.mdb

©
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18. Message about the Update

In the bottom right corner of the screen the following message should appear after each update. If this does not
work, contact SWET at wam@swet.com.

Update Scenario Configuration
The Table was updated successfully

ts | @] ArcToolb

g
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19. Loading Scenarios

Now we will load the Base and WL scenarios. Again, right click on the Base scenario, select "Watershed
Assessment Model" > "Load Scenario" and wait a few moments.

~ Catalog o
avp oy @ E e | E
Location: |E| Base .
= Home - DocumentshArcGlS
£ Addins

3 Packages

£ scratch

L3 Default.gdb

“ Toolbowthx o

= Ed Folder Connections
= £ DAUsers\WAMUser
= B3 L48

=
W& Copy

Qe
o B0 W % Delete
ﬁ Toolboxes
3 Database Ser R
5l Database Co| o Refresh
B3l GIS Servers
£ My Hosted 9
5] Ready-Ta-U

Mew »

[tem Description...

i

Properties...

s Impert GIS Dati | Watershed Assessment Model  »

‘ #. Load Scenaric

=3 UpdatePathstr% naric
E’ Edit 5cenario Paths

3 Reset All Scenario Tables
@ Update Scenario_WAM.mdhb

20. The Base Scenario

The base scenario should appear in ArcMap. On the right the ArcMap Table of Contents (or TOC) shows two
Data Frames - the default frame "Layers" and the newly loaded scenario "Base", which has the same name as
the scenario shown in the Catalog. The various geodatasets used by WAM appear in the scenario. Point and
line feature layers are shown in the "Base Maps" group layer, while the basin outline, sub-basins, land use, soils,
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etc., show up under the "Input" group layer. Other group layers include "Output" for output grids, and "Distance
Processing Grids" used to determine routing from source cells to reaches.

Q Untitled - ArcMap — m] X L
W File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help £
DR2E& - H@ x| 0 | d- (17335 VI EEE WO Fe g Edore| k| S L T s o 1B L
! [©5) QQ Wil I T N @ =M S E ‘_' “r @& & 7 E Stucture [Cuver | WAM Data Commands ~ WAM Raster Tools ~ | Distance Grid Processing ~ ;.
Table Of Contents 1 x ~ Catalog ax
58083 e-eBa|E-lalt”
= Layers ~ Location: |E| Base V|
o El [ Home - Documents\ArcGIS
B & Base £ Addins
= Base Ma 3 Packages
= Structures B3 scratch
N <all other values> L3 Default.gdb
Structure_Code_List.¢ B Toolboxthx
= Culvert £l E3 Folder Connections
& Gate = £ DAUsers\WAMUser
@ Pump B B 148
B Weir [ Base
o B Rainfall Stations wL
. BaseScenario.mxd
= Point Sources EE wam_project_metadata.xml
° ﬁ Toolboxes
ﬁﬁ Database Servers
= RET:ChE.s Ea Database Connections
e @ GIS Servers
= Stream My Hosted Services
- Seepage [F5 Ready-To-Use Services
=P Lake
== River
Reservoir
= Canal
= Slough
= Groundwater
= Inflow
= Input
=] Watershed Basin o
)
= Sub Basins
)
= Land Use
M <all other values>
LU_Subcat_Type.Man
Abandoned Dairies
M Animal Race Tracks
I Aquaculture
Rarren | and v & ,
< > Bl 20« > |ERe. @A |Eca. |Blse. | cr.
685715.818 1001450.314 Feet
T
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21. Prepare the Map for Saving

JCUET

Before saving, the default "Layers" Data Frame should be removed. Right-click on the Data Frame and select (1)

Remove. Then (2) click on the File menu and "Save", or click on the small disk icon.

Q Untitled - ArcMap

Wl File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help

EM S copy

| X Remowve

57

=]
=
=] =
= Reference Scale
Labeling
Activate
[f Properties...
= Inflow
=] Input

=] Watershed Basin

= Sub Basins
[}

= Land Use
M <all other values>

LU_Subcat_Type.Nan
Abandoned Dairies

Il Animal Race Tracks
M Aquaculture

Rarren | anrd

>

Ded B x| 0o G-[BE V[ EREWO dep i Edeore| » M| LD B !
J_ @ k'l [ o # S = n ﬁ ) ‘,. & Q é ": m Structure: |Culvert | WAM Data Commands ~ WAM Raster Tools ~ | Distance Grid Processing ;.
Table Of Contents ~ | Catalog nox
BEELE o G- ey @ ek
§¢ Add Data... \._/ Location: | Base V|
N El 5 Home - Documents\ArcGIS
o &7 Base @ New Group Layer 5 Addins
= Ba @ Mew Basemap Layer =5 Packages

[ scratch
L@ Default.gdb
° Toolbox.thx
=l Ed Folder Connections
B £ DAUsers\WAMUser
B B9 148
[ Base
EIwL
BaseScenario.mxd
EE wam_project_metadata.xml
ﬁ Toolboxes
ﬁj] Database Servers
[ Database Connections
GIS Servers
My Hosted Services
Ready-To-Use Services

N {@Re.‘.lEAr.‘.lm(}..l%Se... EF cr...

652860.735 1029784.64 Feet

WAM Tutorial

Page 20



WAM Tutorial

22. Save the Map

JCUET

If there is an existing map named "BaseScenario.mxd", you can overwrite it or save it under a different name.

_F

Q save s >
Save in: | L42 V| @' ? = [~ | {I\]’
l Mame a Date modified Type
_ Base 372472007 405 PM File folder
Quick access WL 3/24/2017 405PM  File folder [
Desktop
M
Libraries
P 5
This PC
? £ >
Metwork
File name: |EaseScenariu.rm:d I V|
Save as type: |.P|.|'c|'il'|ap Document {* mood) hd | Cancel
T A = 2T

23. A Quick Note on the WAM Toolbar

The WAM Toolbar contains many of the commands used by WAM to set up and modify scenarios. The Reach
Analysis Toolbar (not discussed here) is used to create stream networks. The toolbar can be roughly divided into
six sections as shown. From left to right, these are 1) Tools to modify features and global properties, 2) Add or
modify point information such as rain stations and hydraulic structures, 3) import files and create various raster
types, 4) create distance grids which determine source cell to stream distances, 5) create the input files

necessary to run WAM, and 6) view results from running WAM.

[WAM Toolbar

éﬂ' ': E Structure: |Culvert

WaM Data Commands - WAM Raster Tools ~

Distance Grid Processing =

WAM Tutorial
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24. The Global Properties Window

For example, the second button from the left opens a dockable window to view and change global properties for
WAM. Clicking on it will open a dockable window.

WAM Toolbar
éy "",: m Structure: |Cubvert | WAM Data Commands = WAM Raster Tools = | Distance Grid Processing = 'E A EE ? |&

25. The Docked Window

Here, the Global Properties editor has appeared docked to the far left side of the ArcMap document. It is usually
easier for the user if it floats freely above the document. By clicking in the title bar and holding the mouse button
down, the window can be dragged so that it "undocks" and it can be moved around.

of @ Untitled - ArcMap Ly - O X
x File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help E
TOBES AR x (o b ew V| EEEED R RAEQ e F- 0 x@F & B I KBS TR,

Global Properties Edilm‘ & x| Table Of Contents 1 x ‘ A Catalog 3 x
i::l:: VMDdglt.ZDD.'i IQ@@d Ev|E“|IES‘|j
- Urban £ Er 2013 2 @) & % K sructwe [Civert ~| WAM Data Commands = WAM Raster Tools = | Distance Grid Pracessing~ | & | A [E] 8 |\

- Time D Ini 3 g Base Map [E] @ Home - Documentsh\ArcGIS
1 N/P Col G089 = W Structures T Addins
;- Eutropk Ef1.08 I <all other values> £ Packages

; S « o oo ot Click in the title bar SR

- oach, @ Gate and hold... B Teolboxtbx

Sail [@]Pump B E3 Folder Connections
B Weir Bl £ DA\Users\WAMUser
= Rainfall Stations =148
- [ Base
5 @ Point Sources Sw
. BaseScenario.muxd
o @ Resches 25 wam_project_metadata.xml
— Fuzzies ﬁ Toolboxes
o Stream [ Database Servers
- Seepage £l Database Connections
Bl GIS Servers
=P Lake My Hosted Services
= River Ready-To-Use Services
Reservoir
= Canal
= Slough
= b= Groundwater
= Inflow
=] Input
[=] Watershed Basin
[mm]
[=] Sub Basins
[mm]
[=] Land Use
M - all other values>
LU_Subcat_Type.Nan
Abandoned Dairies
Ml Animal Race Tracks
I Aquaculture
Barren Land
[ Bay Swamps
] Model Simulation Co I Blucberries
S, M Cabbage
I Cattle Feeding Operat
< > [T Citrus
I Citrus Groves
v v
: < TR || < > {@ Re... lArH. lmCa... l% se.. | Cre..
683546.119 1034465.818 Feet
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26. Undocking the Global Properties Editor

JCUET

This is the result of dragging the window out to the middle of the ArcMap document. Here, the user can, for
example, change the start or end year of the simulation by editing the value in the right column and clicking
"Apply". Values that have been edited will appear in bold. Different sets of properties can be viewed by clicking
on one of the categories on the left pane of the window, e.g., "Weather".

ol Q Untitled - ArcMap

T Es

Table Of Contents

EEELIE

= Base Maps
=] Structures

L ather values=
J Structure_C®

Bg ~

x File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help

N @FEL S BEID KSR

WAM Toolbar

I’_“f & % & stucture: [Cuiver

IBx|ocd-[we v EEEEOR QG e O
3 x

~| WAM Data Commands~ WAM Raster Tools ~ | Distance Grid Processing ~

e

5l [ Home - Documents\ArcGIS

3 Addins
[ Packages
E3 scratch

. [ Culvert L Default.gdb
& Gate & B Toolboxitbx
Pum es Editor O X [d Folder Connections
P
B Weir -~ Simulation Cortrol - | Siulation Ca H £ DA\Users\WAMUser
= @ Rainfall Stations " Weather Start Year 2003 =B
. i Urban Runnoff End Year 2013 Base
2 Point Sources i Time Delay Initialization Period 3 WL
o + N/F Concerirations Global PET Adjust 0.89 BaseScenario.muxd
o & Reaches Eutraphication WASP Outputs EAAMOD PET Adjust 1.06 25 wam_project_metadata xml
L " Fuzzies i~ Overand Attenuation Rates Cell Size 1 Toolbaxes
. Reach Defaults Database Servers
3 ¥ Stream i Reach 1 Boundary Characteristics Database Connections
H ¥ Seepage - Land Uss 7 GIS Servers
=w Lake - Soil 9 My Hosted Services
= River I Ready-To-Use Services
Reservoir
= Canal
5 = Slough
= I Groundwater
= Inflow
(=] Input
ni =] Watershed Basin
=] Sub Basins
a
[=] Land Use
1 B <all other valuess
3 LU_Subcat_Type.Nan
Abandened Dairies
Ml Animal Race Tracks i Start Year
L B Aquaculture First year of simulation (YR).
Barren Land BEGYR - See WAM Technical Manual
K I Bay Swamps
! I Blueberries
Apply Reset
. B Coboge
i I Cattle Feeding Operat o d . ] ‘
3 1 Citrus - “u ] ‘
[ Citrus Groves -
L it e s | [ h
e > Ea|en ¢ > [ERe. |BIAr. | Ca.. [ESe.. |BF Cre..
674685.153 1028607.328 Feet
WAM Tutorial

Page 23



WAM Tutorial

27. Selecting a Different Global Property

JCUET

Here, "Weather" has been (1) clicked, and information about the weather parameters can be viewed by clicking
on the (2) "(Details)" row. The window can be closed after exploring. Use the "Apply" button to save any
changes, or "Reset" to discard them.

o @ Untitled - ArcMap
x File Edit

ThepEs

Table Of Contents

View Bookmarks

Insert  Selection Geoprocessing Customize Windows Help

IS
AR k¥

«

(=5

N OF LB RDR

B0 $-fem | BEEE0 R, A
1 x

8sEIE

05
= Base Maps
=] Structures
L [ <all other values>
L Structure_Code_List.¢
& Culvert
& Gate
| [@] Pump
B Weir
=] Rainfall Stations
.
g =] Point Sources
°
=] Reaches
— Fuzzies
= Stream
= Seepage
=p Lake
= River
Reservoir
= Canal
= Slough
= I+ Groundwater
= Inflow
=] Input
n = Watershed Basin

H [=] Sub Basins
o
[=] Land Use
M <all other values>
LU_Subcat_TypeMan
Abandoned Dairies
M Animal Race Tracks
i I Aquaculture
Barren Land
[ Bay Swamps

.

WAM Toolbar

(Gl & " ] sicture: [Cuver

| WAM Data Commands =~ WAM Raster Toels ~ | Distance Grid Processing =

- O > 2
E
1| =]
I x

-

a

aNE

Simulation Control

Urban Rumcﬁ

Time Delay

N/P Concentrations
Eutrophication WASP Outputs
Overland Attenuation Rates
Reach Defaults

Reach 1 Boundary Characteristics
Land Use

Soil

O x
v Location and Weather
v Location Okeschobee
Details (Details)
()
Location
Select a predefined location from the 'Pull-Down’ menu, or create a new location by entering relevant
parameters and clicking apply.

E [E3) Home - Documents\ArcGIS

T Addins
[ Packages
5 scratch
i Default.gdb
2] ° Toolboxthx
5] Folder Connections
H £ D:\Users\WAMUser
= £ 148
Base
EwL
BaseScenario.muxd
EE wam_project_metadata.xml
Toolboxes
Database Servers
Database Connections
l GIS Servers
I My Hosted Services
[ Ready-To-Use Services

)

M Blueberries Apply Peset
- B Cabbage
i | C.attle Feeding Operat P . T ‘
3 W Citrus w " L] ‘

[70 Citrus Groves v - -

v
L P P [~
< > B¢ 4

{@Rem IEAL. lmCa... I%Sa‘.. B Cre...

676991.933 1028570.713 Feet
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28. Load the WL Scenario

As mentioned above, WL stands for wetland. We want to load the WL scenario into the map so we can do
comparisons between the two. Right click on the WL folder (1) in the Catalog and click on "Watershed
Assessment Model" and "Load Scenario”. It will load into the map below the Base scenario after a few moments.
Note that the Data Frame "WL" is in bold, this means that it is the currently active layer. We're going to make
some changes to this scenario and re-run it.

@) BaseScenario.mxd - ArcMap — O X

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help l

DEBS 8 xIm o e [T ) B EE@O gt » 0l e M -
Q@ sl w1 TN @K SRS 0 &L @b % B swcwe [Ches | WAM Dta Comrmands - WAM Raster Tools - | Distance Grid Processing~ | € | A [ & 2

Table Of Contents 2 x ~ |Catalog 2 x
EEEEEE G- el @|E- e
o =/ Base ~ Location: |E WL V‘
Base Maps E B Home - WAMUser\L48
= Input Base

=2 Watershed Basin WL

BaseScenario.mxd

[=] Sub Basins EE wam_project_metadata.xml

a = E3 Folder Connections
Land Use = £ DAUsers\WAMUser
Soils

[ER==]¥] o
& 5 Base
® = WL

BaseScenario.mxd

=]

Irrigation Source
Utility Zones

DEM Layers

Output

Distance Processing Grids

&3]

=

EE wam_project_metadata.xml
ﬁ Toolboxes
[ Database Servers
[E5l Database Connections
[ GIS Servers
My Hosted Services
Ready-To-Use Services

EEEA
=2 Base Maps
= Structures
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29. Collapse the "Base™ Scenario Layers

To make things a bit simpler visually, we will collapse the layers in the (non-active) Base scenario. To do this,
click on the "-" by the "Base" at the top of the TOC to collapse the layers. This also helps to avoid confusion since
both scenarios have identically named layers.

7 @ BaseScenario.mxd - ArcMap — m] x T
5
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30. Just the WL Scenario Showing

This will prevent us from inadvertantly selecting layers from the wrong scenario.

JCUET

il Q BaseScenario.mxd - ArcMap
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31. Select the WL Land Use Layer in the Table of Contents

i o BaseScenario.mxd - ArcMap
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32. Make Land Use the Only Selectable Layer

JCUET

Right click on (1) "Land Use" in the TOC to get the popup menu, then (2) "Selection”, then (3) "Make This The
Only Selectable Layer". This means that only features in the Land Use layer can be selected.

i o BaseScenario.mxd - ArcMap
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33. Choose the Selection Tool

We are going to be selecting features from the Land Use layer, and we don't want to be selecting features from
other layers. Make sure the tool is highlighted.

Q BaseScenario.mxd - ArcMap

File Edit View Bookmarks Insert Selection Geoprocessing Cuostomize  Windows Help

O @& L SR x| =9 | b ||16765 v 22 = G @I | P ¢ Editor~
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Table Of Contents o

%8 G 8|

= Point Sources
®
Reaches
= Input
= Watershed Basin

(-
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(|
> v

M - all other values>
LU_Subcat_TypeMan
Abandoned Dairies

34. The WAM Feature Properties Editor

The WAM Feature Properties Editor is used to make changes to the data associated with a particular feature or
group of features. It will make changes to the underlying Scenario WAM.mdb database so that we don't have to
use Microsoft Access. To open it, press the left-most button on the WAM Toolbar, "Toggle WAM Feature
Properties Editor"

. Structure: |Culvert | WAM Data Commands = WAM Raster Tools ~ | Distance Grid Processing~ | & | A :E [

Toggle WAM Feature Properties
Editor

Command toggles Feature
Properties Editor visibility
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35. Feature Properties Editor

The Feature Properties Editor will appear. It should be blank, since it only displays information about selected
features. If nothing is selected, it will be blank. A few more additional tips - it will only display information from
the layer that is highlighted in the ArcMap Table of Contents. In this case, the "Land Use" layer should be the

one highlighted, and the Feature Properties Editor will only show information about land use features.

Feature Properties Editor e O =

L)

noply Eeset
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36. Select a Land Use Feature

JCUET

In ArcMap, a selected feature will show outlined in cyan. In this case a sizeable polygon has been selected by

clicking within the boundary.
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37. Data in the Feature Properties Editor

JCUVET

Data from the selected land use will show in the feature properties editor. Feel free to explore and make changes
but DON'T apply any changes now (press the "Reset" button, not "Apply"), since we will be making changes later.
The feature properties editor is split into two sides. In the columns on the left, the various data categories are

shown, while the specific data associated with the feature are shown in the right column.

Feature Properties Editor

“ Land Use Category

w Land Use L-\T

w BMP
Management for \Well-Orained Soils
» Ammal Population For Well-Drained Soils

Management for High \Water Table Sails
Retention/Detention
Human Population
Simulation control
Mutrient Fractionation
Hydrology Characteristics
EMP Factor
»  Impervious Surfaces

WO W W W

Agriculture

Improved Pasture

Improved Pasture

(Dietails)

0.405 beef N-red. 407% per Acre
(Details)

Diry./Standard - depth based 0%
0.0 people per ha on none

Sugar Cane M Fraction

(Details)
% Imp. Cover: 1, % Imp. Perc: 0

Land Use Category
Uze ‘Pull-Down’ arrow to select land use category
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38. Open the WL folder

JCUET

We are going to be making changes based on a geodataset within the WAM_GIS_Database.mdb that's not part
of the standard WAM distribution. The database "WAM_GIS_Database.mdb" contains all of the layers needed

for WAM, together with additional layers specific to a particular project or scenario.

39. Open the Database

s~ | Distance Grid Processing~ | & | A E ;

'~ [Catalog 2 x
- el @ E-aat
Location: |E| WL V|
= B3 Home - WAMUser\L43
£ Base
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£ Base
|
E5 Bnz
£ Config
£ Grids
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£ logs
£ Misc
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~] wam_scenario_metadata.
@] BaseScenario.mxd
ils} wam_project_metadata.xml
Toolboxes
[ Database Servers
E5l Database Connections
@ GIS Servers
[E My Hosted Services
&5 Ready-To-Use Services

Open by clicking on the plus to the left of WAM_GIS_Database.mdb, then open the "Vector_Input_Data" feature
dataset in the same way. We're going to add the "PotentialWetlands" feature class to the map. Thisis a
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JCUET

geodataset that's specific to this project, it contains polygons that show the spatial extent of areas that may be
used to create treatment wetlands for the L-48 basin.

WAM Tutorial
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40. Adding a Feature Class

Click on the feature class (1) "PotentialWetlands" in the Catalog and drag it to the Table of Contents between
"Sub Basin" and "Land Use"
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41. Potential Wetlands Added

This adds the polygons showing the potential treatment wetlands to the map. The potential wetlands are the
beige polygons to the map.
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42. Symbolize

JCUET

To symbolize the layer a bit better, right click (1) on "PotentialWetlands" and (2) click on "Properties..."
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Il Cabbage
I Cattle Feeding
[0 Citrus
[0 Citrus Groves
Commercial a
I Coniferous Plg
0 Cypress
Dairies

M x @

o

éo

Copy

Remowve

Open Attribute Table

Joins and Relates
Zoom To Layer
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Convert Symbology to Representation...
Data

Save As Layer File...
Create Layer Package...

Properties...

Watershed Assessment Model

Layer Properties
Display the properties of this layer

WAM Tutorial

Page 38



WAM Tutorial

43. The Layer Properties Screen

JCUET

This will bring up the properties window for the layer. We are going to change the symbology. If the tab has not
already been selected, click on it now.

Layer Properties

Show:

Draw ures using the same symbol. Impart...

Advanced -

Legend

Label appearing next to the symbaol in table of contents:

Description. ..

Additional description appearing next to the symbael in your map's legend

Cancel

General Source Selection  Display 5‘.-Tﬂbﬂ|ﬂgk Fields Defintion Query Labels  Joins & Relates Time  HTML Popup

~ppiy
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44. Symbolize by Categories

Click on "Categories", then "Unique Values" (1). The value field should stay as "name". Click Add All values (2).

Layer Properties =4
General Source Selection Display Symbology Fields  Definition Query  Lsbels  Joins & Relates Time  HTML Popup
Show:
Feat |Dm'lr categories using unigue values of one field. Impart...
Categories J Walue Field Color Ramp
EEEEER | [rane ST B P
Unique values "thany
i Match to symbalsin a
Quantities Symbol  Value Label Court
Charts all other values: <all other values:
Multiple Attributes
1
£ > “l’
Add Values. .. Remove Femove All Advanced -

Cancel Aoy
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45. The New Symbology

The colors that show up for you to symbolize the different names may be different. Click OK

Layer Properties =
General Source Selection Display Symbology Fields  Definition Query  Lsbels  Joins & Relates Time  HTML Popup
Show:
Feat |Dm'lr categories using unigue values of one field. Impart...
Categories Walue Field Color Ramp
Inique values | Mame " | l - l ;.
nique values, many
i Match to symbalsin a
Quantities Symbol  Value Label Count
Charts all other values: <all other values: 0
Multiple Attributes <Heading> MName 7
[ e IP-10 1
-I‘ﬁssimmee Kissimmes 3 -+
[ ]LO West LO West 1
'y > -F'Euadise Run I} Paradize Run 2 +
I Add Al Values | | Add Values. .. Remove Femove All | | Advanced -
OK || Cancel | | Apply |

WAM Tutorial Page 41



WAM Tutorial

46. The Symbolized Layer

JCUET

The PotentialWetlands layer has now been symbolized according to the name of the wetland.
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File Edit View Bookmarks Insert

Table Of Contents R x

883

Selection Geoprocessing Customize Windows Help

T —
Wil T N @& K mﬂﬁg ﬁ@ilﬁeé':msuucturetlulveﬂ

EEEEC P,

-]
| WAM Data Commands ~ WAM Raster Tools = | Distance Grid Processing = | &

T

Qutput
Distance Processing Grids

= = WL
5 [ BaseMaps
=] Structures
M <all other values>
Structure_Code_List.S
& Culvert
@ Gate
[@]Pump
B Weir
2 Rainfall Stations
*
2 Point Sources
*
Reaches
nput
=] Watershed Basin

=] Sub Basins

o
[=] PotentialWetlands

[ <all other values>
Mame

[C1IP-10 L\\)

B Kissimmee

[C1LO West

[ Paradise Run

=] Land Use

M -all other values>
LU_Subcat_Type.Nan
Abandened Dairies

I Animal Race Tracks

M Aquaculture
Barren Land

I Bay Swamps

I Blueberries

I Cabbage
I Cattle Feeding Operat
[ Citrus

< >

v

Catalog

-2 ol @ | e8| & | E
Location: PotentialWetiands v‘
= g Home - WAMUser\L48 A

£ Base
WL
BaseScenario.mxd
23 wam_project_metadata.xml
[ & Folder Connections
[ £ DA\Users\WAMUser
= B 148
£ Base
= Ew
I Bnz
3 Config
7 Grids
3 Legends
E logs
5 Mise
(v ] Scenario WAM.mdb
1 WAM_GIS_Database.mdb
= @ Yector_Input_Data
(=] AHED_Monitoring
Basin
GroundwaterBasins
IrrigationSource
LandUse
(=] MenitoringPoints
E] PointSources
E] PotentialWetlandPoints
PotentialWetlands
E] RainfallStations
Reaches
Sails
(%] Structures
SubBasin
UtilityZones
FlowRemapTable
[# RawDEM
WAMPFeatureClassFields
WAMFeatureClassNames
WaMLayersloinData
WAMRasterNames
WAMTableNames

ODEEHEEBHBB

]

S0 wamn erenarin mmebadaba vl

|E] Resu.. [@A;T... |Gl Cata... |G Sear... | [ Crea..

651420.723 1019959.992 Feet

WAM Tutorial

Page 42



WAM Tutorial JCCET

47. Make the LO West Polygon Hollow

In order to see the underlying land uses, we are going to make the polygon associated with the LO West polygon
hollow, i.e., only an outline with no fill. To do this click in the small color box to the right of LO West and the
"Symbol Selector" should appear
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48. Get Rid of the Fill

Click on the small color box to the right (1) of "Fill Color" and then (2) click on "No Color"
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49. Make the Boundary Thicker

Make the outline width 2 or 3 by (1) clicking on the small up arrow, and make the color of the outline (2)

somewhat garish so it is easily visible, and click OK.
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50. The Wetland

Boundary

JCUET

The wetland boundary is now shown by the purplish color. Your color may be different, depending on what you

selected.
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51. Make Potential Wetland the only selectable layer

JCUET

Right click on (1) PotentialWetlands and then (2) Selection, then (3) Make this the Only Selectable Layer. Make

sure the selection tool i

s active (4).
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File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
DR & - OB x| o b |sres Vi EREEE Feg i Edtore| 2 M|/ i L
BN« N @k BILAAS TR @ L % B swecwe Cuver
Table Of Contents
8e&iH
=] Rainfall Stations ~ o
. 4
=] Point Sources L]
+
Reaches o
= nput
[=] Watershed Basin e
o
=] Sub Basins b
- L) =
ERT PotentialWetlands
[ <all other valu @ Copy
Name ¥ Remove
1IP-10 . &
.
I Kissimmee E Open Attribute Table *
110 West Joins and Relates > . Y
[ Paradise Run -’_i\g Zoom To Layer - Z LY -
=] Land Use Zoom To . ‘ ..
I <all other valu - ) ] .‘(
LU_Subcat_Ty Visible Scale Range 3 0 ‘ A
Abandoned Da Use Symbol Levels - A
M Animal Race T Selection v o
M Aquaculture i
Barren Land Label Features N
[ Bay Swamps Edit Features 3
I Blueberries - - .
B Cabbage o =y
I Cattle Feeding Sg  Convert Features to Graphics... [0 Selectan
[ Citrus Cenvert Symbolegy to Representation... | Make This The Only Selectable Layer
I Citrus Groves Data R
Commercialar
B Coniferous Pla| <7 5ave As LayerFile...
I Cypress 4> Create Layer Package...
Dairies [ Properties... =
Dairy Boundan|
9 Emergent Aqu Watershed Assessment Model

Field Corn
9 Field Crops
I Freshwater Marshes
[ Golf Course
I Groves and Orchards v
< >

IE]

| & n <«

-
| WAM Data Commands ~ WAM Raster Tools = | Distance Grid Processing ~ | &
A Catalog

- e @l | e | =2

Location: |l@ PotentialWetlands V‘

1= [ Home - WAMUser\L48 ”
£ Base
S wL

= Ed
El

@
> {@ Resu... lArcT...

BaseScenario.mxd
EE wam_project_metadataxml
Folder Connections
£ DAUsers\WAMUser
SR}
£ Base
= B wL
E Bnz
[ Config
3 Grids
[ Legends
T logs
5 Misc
W ] Scenario_WAM.mdb
(3 WAM_GIS Database.mdb
=] 'ﬁ Wector_Input_Data
@ AHED_Menitoring
@ Basin
[E) GroundwaterBasins
= IrrigationSource
@ LandUse
@ MenitoringPoints
@ PointSources
(7] PotentialWetlandPoints
@ PotentialWetlands
@ RainfallStations
LE] Reaches
[ Soils
(%7 Structures
@ SubBasin
(B UtilityZones
FlowRemapTable
{8 rawDEM
WAMPFeatureClassFields
WAMFeatureClassNames
WAMLayersloinData
WAMRasterNames
WAMTableNames

OEEEHBEBBEB

wam cranarin matadata vl

lm(ﬁatam l% Sear... | B Crea...

681614.286 1005278.784 Feet

WAM Tutorial

Page 47



WAM Tutorial JCCET

52. Select the LO West Polygon

Click inside the LO West polygon. The outline should change to a cyan color indicating that it has been selected.
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53. Highlight the Land Use Layer

In the ArcMap Table of Contents, make sure that the layer "Land Use" is highlighted, this way the Feature
Properties Editor will show the selected land use features. Do this my by clicking on the name "Land Use".
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54. Select Land Uses by Location

JCUET

We are now going to select the different land use polygons within the LO West polygon. We will do this so that
we can make changes only to those land use polygons. To do this, we will use the "Select by Location..." tool.
Click on the "Selection" menu, then choose "Select by Location".
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55. The Select by Location Window

The Select by Location window has many options. We want to (1) select features from (2) Land Use with the (3)
source layer set to PotentialWetlands, using (4) Selected Features, and (5) are within the source layer featured.
Click Apply (DO NOT CLICK "OK"! We want to keep the window open for now).
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56. Select by Location

When we select features again from the Land Use layer they will be added to the feature properties editor.
Nothing is added to the Feature Properties Editor unless its window is open. If you have not done so, click the
"Apply" button.

Select By Location >

Select features from one or more target layers based on their location in
relation to the features in the source layer.

Selection method:
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57. The Feature Properties Editor

The Feature Properties Editor should appear different. The right side (now blank) will usually show data from the
selected features, but if multiple features are selected (as they are here), only data that the features have in
common are listed. Here, several different categories of land uses have been selected, including agriculture,
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special case, etc., so there are no data in common. However, we can use this to change the Land Use Category
and Land Use for all the selected features at once!

Feature Properties Editor O =

“ Land Use Category
v Land Use
> BMP

Land Use Category
Use "Pull-Down’ arrow to select land use category

el Eeset
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58. Changing the Selected Land Uses

Click on the left top-most row, "Land Use Category". A drop-down menu button should appear on the right side
of the right column in the top row.

Ftepcpeetitr o x

bl | and Use Category h
w Land Use
» BMP

Drop down button
Y s
Land Use Category
Use 'Pull-Down’ arrow to select land use category
el Feset
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59. Select Special Case

Select Special Case for the Land Use Category. It should be the last item in the drop-down menu.

Fetuepoperiesdtor ke
V'l | and Use Category E
 Land Use Initizlization
» BMP Agricutture
Irban
Wetland
Forest and Brush
Special Caseh
Land Use Category
Use 'Pull-Down’ arrow to select land use category
i FESES
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60. Default Land Use

The default land use for Special Case is Open Water - however, we don't want that, we want "Freshwater
Marshes"

Feature Properties Editor O =

w Land Use Category Special Case
 Land Use Open Water
» BMP Open Water b

Land Use Category
Use 'Pull-Down’ arrow to select land use category

[ ey || e
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61. Change to Freshwater Marshes

JCUET

Click In the (1) Land Use row in the left column, click on the (2) drop-down menu button in the right column, and

select "Freshwater Marshes" from the list.

WAM Tutorial

Feature Properties Editor

L

w Land Use Category

Special Case

m@—wm Weter
» BMP

@/p——"

Aguacutture

Bay Swamps

Bays and Estuaries
Cypress

Dairies HIA - Treated
Emergent Agquatic Vegetation
Freshwater Marshes

Hydric Hammock

Inland Ponds and Sloughs
Mangrove Swamps

Mining

Mixed Wetland Hardwoods
Open Water

AN

Land Use

se 'Pull-Down’ arrow to select land use subcategory

Apply | |

Reset
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62. Freshwater Marshes Selected

Note there is no alternative BMP that can be applied to Freshwater Marshes, since it is a natural land use and
there are no BMPs. For the "base" BMP, WAM uses the same name as the Land Use (in this case, "Freshwater
Marshes" for both). As an aside, if you want to apply a specific BMP to a land use that does have BMPs
associated with it, you would do that here.

-m[ﬂﬁsﬁﬂur O x
“ Land Use Category Special Caze

Freshwater Marshes

» BMP Freshwater Marshes

[

Land Use
Uze ‘Pull-Down’ arrow to select land use subcategory

| Apply | | Feset
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63. See properties for Freshwater Marshes

JCUET

Click on the ">" by "BMP" if you want to see some of the underlying properties. Don't change anything for now,
but after exploring, (2) click "Apply"

WAM Tutorial

Feature Properties Editor O =
w Land Use Category Special Case
w Land Use Freshwater Marshes
Freshwater Marshes
L\} w Parameters
Curve Number 98
Diepth 10
Special Case Constituents (Details)
Crop Coefficient 12
o Pass Through 0
\ f Percolation 0

BMP
se "Pull-Down' arr

0 select specific land use

Apply Reset
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64. Agree to change the selection

Click on the "Yes" button to change the land use for the selected polygons. Also, close the Feature Properties
Editor and the Select by Location windows if you have not already done so.

Saving

Do you want to change the Land Use BMP for the selection?
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65. The Modified Map

This is how the map should look after the land use changes have been applied. The blue color indicates that it
has been changed to "Freshwater Marshes", and the cyan outline indicates that the polygons are still selected.
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Xz

Table Of Contents o x ~  Catalog 3
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£5 Base Location: | Home - WAMUser\L48 V‘
= Heme - WAMUser\L48
B & WL [ Base
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=] Rainfall Stations
@

BaseScenario.mxd

EE wam_project_metadataxml
= 3] Folder Connections

£ DA\Users\WAMUser

& Toolboxes
[l Database Servers
@ Database Connections
i GIS Servers
[5) My Hosted Services
Ready-To-Use Services

2 Point Sources
*

Reaches

Input
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m

[=] Sub Basins

=] PotentialWetlands
[] =all other values=
Name
[1iP-10
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L0 West
[ Paradise Run
Soils
= Irrigation Source

O
=] Utility Zones
O
[=] DEM Layers
=] Topography i =
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Low: 2.286

Qutput
Distance Processing Grids

OB &n ¢ > v {@ResumlArcT...JmCatamlESaarm B Crea...

687369.32 1003164.69 Feet
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66. Clear Selected Features

JCUET

Note that clearing the selected features only de-selects features, it doesn't delete anything. The land uses have

been changed, and we now prepare to run the changed scenario.

] o BaseScenario.mxd - ArcMap
i File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
I DBES L BB X0 k- [T5 | EEEE D e | ]~
Qe Mo F%-’_{@k OFL PILNANS TR, G & B sucwe et
o x o

Ll

~

'|I",

WAM Data Cormmands ~ WAM Raster Tools + | Distance Grid Processing | & | A L=

Table Of Contents _J
88|

4 Base

= = WL
= [ BaseMaps

Structures

=] Rainfall Stations
@

= Point Sources
*

Reaches

Input

=] Watershed Basin

m

[=] Sub Basins

=] PotentialWetlands
[] =all other values=
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Soils
= Irrigation Source

O
[=] Utility Zones
O
[=] DEM Layers
= I Tepography
o Value ®
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Distance Processing Grids
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A

Xz

Catalog a
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BaseScenario.mxd
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67. Aside: Structure for WAM rasters

One of the steps that is now required is to re-create some of the grids used by WAM. A brief discussion of how
these grids are organized on disk will come in helpful here. The various ESRI Grids (rasters) and WAM grids are
stored in the "Grids" subdirectory under the scenario, here "WL". There are five subdirectories here,
"Calculated", "Inputs”, "Outputs", "Temporary", and "Unique". The last directory containes the unique grids.
These provide the unique combinations of land use, soil, rain zones, and utility zones of source cells within the
model domain. Any time one of those four feature classes have been altered (as we have done here by altering
the Land Use feature class), the unique grids must be regenerated. We will do that here.

= 3 Home - WAMUser L48
£ Base
= B wL
£ Bnz

—— .
+ L ontig

= B Gridsl%
£ Caltulated

£ Inputs

£ Outputs
£ Temporary
£ Unique

B logs
£ Misc
| # Scenario_ WAM.mdb
3 WAM_GIS_Database.mdb
o wam_scenario_metadata.xoml
@ BaseScenario.mxd
EE wam_project_metadata.xml
= & Folder Connections
1 D\Users\WAMUser
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68. Rasterize the Basin

This is the first step when re-running the unique grids, although it only need to be done once unless the scenario
directory has been moved or copied. It will not hurt to re-run this, so we do so here. Under the "WAM Raster
Tools" menu, select "Rasterize the Basin Outline".

@ BaseScenario.mxd - ArcMap — m] ®

~ File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
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Base Maps =) [ Home -\ create a mask for all raster
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Irrigation Source
Utility Zones
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69. The Rasterize Feature Layer window

Make sure (1) the Feature Layer is set to "Watershed Basin", (2) the Field is currently "OBJECTID", but it must be
changed to "BasinID" (see the next step), and (3) leave the name as it is but make sure the path is correct.
Highlighted in yellow are the arrows at the right side of the top two boxes that can be used to see the available
options, while the "..." at the end of the bottom box will open a file chooser dialog.

<=7 Rasterize Feature Layer — | x

Feature layer: Watershed Basin o T -
-

Field: QOBJECTID \ e

i

L

e
Mew raster name: DY Jsers\WAMUser\L48WL\Grids\Caloulated'bas_dip_ras o
u

Help 0K Cancel

70. Select BasinID

From the drop-down menu for the Field, make sure the layer to be rasterized is "Watershed Basin" and click OK

<= Rasterize Feature Layer — O >

Feature layer: Watershed Basin -

Field: DBIECTID -

OBIECTID

Mew raster name:
SHAPE
BasinID

BasinMame Ib
Help SHAPE_Length
SHAPE_Area

Area_AC
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71. Rasterize Layer

When the process is complete (it should happen quickly), in the lower-right corner a success message should
appear.

WAHM Basin Raster Creator
The basin raster has been generated

@F{esu... '

i

WAM Tutorial Page 66



WAM Tutorial

72. Create the Unique Grids

JCUET

Under the WAM Raster Tools menu, the second item is used to create the unique grids. Click on that to start the
process. A progress form should appear.
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73. The Progress Form

This may take anywhere from a few seconds to several minutes, depending on the size of the basin and the
speed of the computer.

J"=  Processing WAM Unig

®p®  Combining Rasters...

1:? Grids
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74. If things go wrong...

Sometimes things can go wrong and the unique grids will not be created. If this happens, first try running the
command again. If that does not work, SAVE the map (important!) and then quit ArcMap, and then restart it
again and open the map you just saved. Try running the command again. If it still doesn't work, the grids in the
"Unique" directory (and only the unique directory) need to be deleted. Quit ArcMap, since you can't delete
everything in the directory unless ArcMap is closed. Open a Windows Explorer Window, and navigate to the
"Unique" directory. Once there, select all of the files and delete ALL of them. Once this is done, restart ArcMap
and open the map you were working on. Remember: First, you have to re-run the "Rasterize the Basin Outline",
then re-run the distance grids command.

I = | D:\Users\WAMUser\L48\WL\Grids\Unique - O X
Home Share View % 0

€ - v| & | Search Unique P
Mame - Date modified Type Size “

bas_clip_ras 3/28/2017 9:48 AM File folder

eaa_lu_ras 3/28/2017 10:02 AM  File folder

eaa_soil_ras 3/28/2017 10:02 AM  File folder

eaamod 3/28/2017 10:02 AM  File folder

gleams 3/28/2017 10:02 AM  File folder

glms_soil_ras 3/28/2017 10:02 AM  File folder

gmls_eaa_ras 3/28/2017 10:02 AM  File folder

info 3/28/2017 10:06 AM  File folder

irrig_ras 3/28/2017 10:02 AM  File folder

lu_cat_ras 3/28/2017 10:02 AM  File folder

ras2023 3/24/2017 3:55 PM File folder

ras2024 3/24/2017 3:55 PM File folder

ras2025 3/24/2017 3:35 PM File folder

ras2027 3/24/2017 3:35 PM File folder

ras2028 3/24/2017 3:35 PM File folder

ras2029 3/24/2017 3:55 PM File folder

ras2030 3/24/2017 3:35 PM File folder

ras4431 3/28/2017 10:02 AM  File folder

ras4432 3/28/2017 10:02 AM  File folder

ras4433 3/28/2017 10:02 AM  File folder

ras4435 3/28/2017 10:02 AM  File folder

rasd4d36 3/28/2017 10:02 AM  File folder

rasdd37 3/28/2017 10:02 AM  File folder

ras4438 3/28/2017 10:02 AM  File folder

zoil_cat_ras 3/28/2017 10:02 AM  File folder

source_model 3/28/2017 10:02 AM  File folder

SBeC case 3/28/2017 10:02 AM  File folder ~
I0items 390 itemns selected =3 =
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75. Create the Input Files

Click on the "Write WAM Input Files..." button shown highlighted in red. The status bar in the lower left part of the
ArcMap window will indicate which files are being written. When it is finished, an information window will appear

in the lower-right corner indicating if the process was successful.

| WAM Data Commmands ~ WAM Raster Tools ~ | Distance Grid Processing~

I'_"];II a ‘é' ": m Structure: |Culvert
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76. The Status Bar

JCUET

The status bar is shown below, here it indicates that it is writing the file "structures.in" to the "Locallnputs"

directory.
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~1 File Edit View Bookmarks Insert Selection

Table Of Contents o x
8e&iH

= & Base "
Base Maps

Input

=] Watershed Basin

=] Sub Basins

]
Land Use
Soils
Irrigation Source
Utility Zones
DEM Layers
Output
Distance Processing Grids

o< WL
= Base Maps
=] Structures
M <all other values>
Structure_Code_List.t
& Culvert
& Gate
[@]Pump
B Weir
= Rainfall Stations
*
=] Point Sources
-
Reaches
= Input
=] Watershed Basin

=] Sub Basins
=] PotentialWetlands
IIP-10

I Kissimmee
L0 West

Geoprocessing  Customize

IDpEstaBx 2ol [Fm  |ZEEEEE o]
QAEO N - N OFL DL ML T LA S K suowe e

Writing Locallnputsistructures.in

-~ [

~

WAM Data Commands ~ WAM Raster Tools + | Distance Grid Processing | & | A L= \Mﬁ

>

=

o x
MEIRRE
Location: | Home - WAMUser\L48 V‘
1= [ Home - WAMUser\1 48
£ Base
B wL

BaseScenario.mxd

EE wam_project_metadataxml
= 3] Folder Connections

£ DA\Users\WAMUser

& Toolboxes
[l Database Servers
@ Database Connections
i GIS Servers
[5) My Hosted Services
Ready-To-Use Services

" {@ResumlArcT...JmCatamlESaarm B Crea...

o 633197.468 1005396.233 Feet

WAM Tutorial

Page 70



WAM Tutorial JCCET

77. The Files were Successfully Written

Note that since the distance grids were created in a previous step that they do NOT need to be re-run again.
BUCShell can now be re-run from the command line.

= X
WAM File Write
WAM Files were written correctly. You may
have to run the unigue grid command is you

{
> @ Resu... || have not done sealready. Youcan now run

7| WAM from the command prompt.
Q:

78. Open a command prompt - AKA "DOS Prompt"

There are a number of ways to open a command prompt. If you are not familiar with this program, the easiest
way is to press the windows key + "R" and then in the "Run" box that opens, type "cmd":

4 Run >

—=  Typethe name of a program, folder, document, or Internet
rescurce, and Windows will open it for you.

Open: | T w

2 QK Cancel Browse...

INISAED YWWITING YWAR INDUT FIES
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79. An Alternate Method

If you have windows 7 or 10, you can also type "Command Prompt" in the search box in the lower-left hand
corner of the Windows task bar.

80. The Command Prompt

First, we need to navigate to where the scenario is located. In this example, it's on the "D:" drive. If yours is on
the "C:" drive, ignore the next step. Ifit's on the "E:" drive (or "F:" or "H:") substitute that letter as appropriate.

Bl C\WINDOWS\system32hcmd.exe — | W
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81. Change to D

Type D and a colon, i.e., "D:" (without the quotes) and press Return. If your setup is different, and, for example,
your project is on the F: drive, type "F:\" and hit return.

BE CAWINDOWS\system32\emd.exe - O X %
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82.0nD

For this example, the WAM scenario is in the D:\Users\WAMUser\L48\WL directory. You must substitute in the
directories where the project and scenarios are located on your computer as appropriate. For our example, type
(without the quotes) "cd Users\WAMUser\L48\WL\Bnz" and press Return. HANDY TIP: The Windows command
prompt has what is called an "autocomplete" feature. If you type in the first few letters of a directory and press
the Tab key, it will fill in the rest of the directory name. If those few letters are common to several directories or
files, it will cycle through them each time you press Tab. For example, if you typed "cd Users\WA" and then
pressed Tab, it would complete to "cd Users\WAMUser". This can be extremely helpful when typing in long
names.

Bl CAWINDOWS\system32hemd.exe — m| %)

%
WAMUSer\L48\HL\Bnz
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83. In the Bnz Directory

Type (without the quotes) ".\Execs\bucshell.exe" (Note that there is a period and a backslash ":\" before the
"Execs". Again, you only have to type ".\Ex" -> tab -> completes to ".\Execs" -> then add "buc", like ".\Execs\buc"
-> tab -> completes to ".\Execs\bucshell.exe".) Press Return and BUCSHell will run. Most of the files (called
"Dayfiles") it creates should already be present and only a few have to be run.

C:\Users>»D:

B C:\WINDOWS\system32hcmd.exe — O x %

D:\>»cd Users\WAMUser

D:\Users\WAMUser\L48\WL\Bnz> \bucshell.exe
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84. Running BUCShell

JCUET

Note the several lines of text indicating that a cell has been run. The text "Unique cell already run. Unique cell
type = 49 DAY _0_119 26 26.csv" indicates that the cell already has a Dayfile for that particular combination.
The rather cryptic notation indicates that (for the top line) the 49th unique combination is represented by Dayfile:
DAY_0 119 26 26.CSV, where the first number 0 is the utility zone, the second number 119 is the rain zone, the
third number 26 is the WAM land use ID (Improved Pasture in this case), and the last number is (coincidentially)

also 26, which represents the WAM Soil ID (Basinger).

Bl CAWINDOWS\system32emd.exe

Unique

Unique ce
Unique ce
Unique ce
Unique ce
Unique ce
Unique ce
Unique ce

Unique ce

Unique ce

Unique ce
Unique ce
Unique ce
Unique ce

Unigue ce

WAM Tutorial

already run

already run.

alres

already run

already run

already run

already run.

alres

Unique ce
Unique ce
Unique ce
Unique ce
Unique ce
Unique ce
Unique ce
Unique ce
Unique ce
Unique ce
Unique ce
Unique ce
Unique ce
Unique ce

Unigue ce
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85. New Dayfiles

If a Dayfile does not exist, BUCShell will run the appropriate land source model. Here, we converted the land use
in the wetland polygon to Freshwater Marshes, WAM land use ID 16. When a unique cell combination is
encounted with land use 16, if the Dayfile does not already exist the Special Case land source model will run.
Here, for the unique cell type 88, the utility zone is 0, the rain zone is 125, the land use ID is 16, and the soil ID is
355 (Smyrna). The text "Special case handling of unique cell type = 88" indicates that the Special Case model
has run.

Bl CAWINDOWS\system32emd.exe — O W

Unique cell already run. Unique cell type

Spawning GLEAMS for initialization run

DATA FILES OPENED
Mormal GLEAMS pr

Unique cell type

Special case handling of unique ce

Adjusting for urban, p =, and point

Unique cell type

Special case handling of unique cell type

Adjusting for urban, ponds, and point source

Unique cell already run. Unique cell type =
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86. Running BLASRoute

Once BUCShell is complete (with no errors), BLASRoute needs to be run. Typically, it is best to actually run
BUCShell again to make sure all of the dayfiles have been created. Since all (or at least most) of the Dayfiles
have already been completed, this step should go very fast. When done, type ".\Execs\blasroute.exe" and press
Return.

= CAWINDOWS\system32hcmd.exe — O WA

Unique cell already run. Unigque cell type
Unique ce y run. Unique cell type
Unique ce E y run. Unigu

Unique ce alr un. Unigue ce

Unique ce already run. Unique ce

Unique cell alre ~un. Unique ce

Unique ce a "un. Unigque ce

Unique ce already run. Unique cell type
Unigue cell alre "un. Unique cell type
Unique cell already run. Unique cell type
Unique cell already run. Unique cell type
Unique cell alre “un. Unique cell type

Unique ce already run. Unique cell type

Unique cell already run. Unique cell type
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87. BLASRoute Phase 1

BLASRoute runs as a single program, but there are two distinct parts that occur as you may notice. During the
first part the unique grids are read into the program, e.g., at the top unique cell number 93,
"day_0 125 17_155.csv" was read in.

Bl C\WINDOWS\system32\emd.exe - \Execs\blasroute.exe — O x A
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88. BLASRoute phase 2

The next part of BLASRoute consists of the actual routing process. This is usually the most time-consuming part.
As the program runs, each row shows data for a particular day, with the first number being the minimum time
step taken (in seconds), then the year and day-of-year (e.g., the top line is day 050 of the year 2002), followed by
data on which reach is the most restrictive, meaning the reach that's taking the most effort to calculate, here at
the top, reach 7, then next-most restrictive is reach 8, and so on. For advanced users, this information helps to
optimize the network when creating a WAM scenario.

R CAWINDOWS\system32\cmd.exe - .\Execs\bl[:f)route.a(e - O X"

1.
1.
1.
1.
1.
1.
1.
1.

..
RPRRPREPRPRRRPRRRPRRRBRREBRRRRR

89. Load the Output Grids

When BLASRoute is complete, the results can be viewed in ArcMap using some of the output tools. The first
step is to process and load the output grids. Click the small blue arrow that points up and to the right:

L L

By @ Ay vy E Structure: |Culvert | WAM Data Commands ~ WAM Raster Tools = | Distance Grid Processing ~

TN T\
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90. If Things Go Wrong

One error that may occur here is that the ESRI Grids can not be created. This may happen, for example, if the
user is working in a directory with a long pathname that is mapped across a network, not locally. If this happens,
the only option is to move the project and scenarios to a directory with a shorter path name, or move it to a local
directory.

91. Activate the Base Scenario

In order to compare results of the WL scenario against the Base scenario, the output grids must also be loaded in
the Base scenario. To do this, we first need to switch back to the base scenario to load the output data into that
scenario, too. Right click on the "Base" data frame, and then select "Activate". After a few moments the Base
scenario should be the active layer. Make sure the "Base" Data Frame is in bold.
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92. Load the output in the Base Scenario

As with the WL layer, load the output data grids so that results between the two scenarios can be compared.
Wait until all the layers have been added to the map.

WAM Toolbar
=p ﬁ ‘éy "',.' m Structure: |Culvert | WAM Data Commands = WAM Raster Tools = Distance Grid Processing = 'E IE' Hp M

A\ TR\ -t I

93. Go back and active the WL scenario

Activate the "WL" Data Frame and make sure the WL layer is in bold.
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94. The output layers

JCUET

A number of output grids get added to the map during the previous steps. These are raster layers representing
annual averages of runoff, percolation of water to groundwater, nutrient loading, etc. These are addded to a
group layer named "Output" that is located under the "Base Maps" and "Input" group layers. To see the layers,
you can turn off the base maps and input layers by clicking the check boxes next to the group layers.
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95. Viewing the Total P Grid

Here, all the output layers except the bottommost - "Total P (atten)" - have been collapsed by clicking on the
next to the layer name, and then clicking in the check box to hide the layer. Checked layers are visible, those
that are unchecked are not.
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96. Change the Color Ramp

JCUVET

Click on the (1) black-to-white color bar to bring up the "Select Color Ramp" dialog, then select an appropriate
color ramp. Here the red-to-green ramp is chosen, and the "Invert" box is checked afterwards so that green

represents low values and red represents high values. Click OK.

WAM Tutorial

=

L] soclute F (unattn)
O Scluble P (attn)

[0 Total M (atten) o
Total P (atten -

Select Celor Ramp

Color Ramp:
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97. Total P Results

The green areas have low total P loading, the red areas have high loading. The values are in average kg/haly.
The red areas at the top of the basin are due to the underlying soil type (you can make the soil layer visible to
see this).
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98. Compare Results Between Scenarios

The last three buttons on the WAM Toolbar are used to bring up different comparison methods. The first of these
is used to view a summary of the grid outputs.
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99. Grid Output Tool

The first tool is the grid output tool. Click on it to bring up the form. Note: some installations of ArcGIS may not
be able to sucessfully display output from this tool.

WAM Toolbar
a=n & ‘é? "": m Structure: |Culvert | WAM Data Commands = WAM Raster Tools = Distance Grid Processing =

LL)
bl

!!'!I
<

|| b4 AU}

100. The Grid Output Tool Form

Select the scenarios to compare by clicking on the down arrows (1) to select the base scenario, and (2) to select
the WL scenario

5 Grid Qutput - O >
Select Scenarios @/\ Select Layers
Scenario 1 Basze ad Parameter Layer -

:

Scenario 2 l Summary Layer -
- B
‘ Display Units ;fe Summary Field -
f JE
1 Calculate |
P =

WAM Output Summary

Summary Layer Scenario 1 Scenario 2 Change |

Summary - Area Average Sum Area Average Sum Sum
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101. Complete the Other Layers

For the parameter layer (the output values of interest) select "Total P (atten)", for the summary layer, select "Land
Use", and for the summary field select "LU_Subcat_Type.Name" (the WAM subcategory name.) Click the
Calculate button

B Grid Output - O >
Select Scenarios Select Layers
Scenario 1 Base - Parameter Layer Total P (atten) o -
i -
Seenario 2 WL hd Summary Layer  Land Use -
AN
Display Units Lbe, Feet, Acres (English) = Summary Field LU_Subcat_Type.Mame o -
4

Calculate

s
)
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102. Grid Output

JCUET

This will show the changes from one scenario to the next. Note that Improved pasture has decreased in acreage
from 15,614 to 13,104, while the loading has decreased, in total, by 278.56 Ibs/y. The loading for freshwater
marshes has increased by 111.28 Ibs/y (due to the increased area), but the overall total P loading has decreased
by ~170 Ibs/y. The grid can be sorted by columns by clicking in the column header, for example, it can be sorted
by acres by clicking in the column "Area (ac)" Note that the data can be exported to an Excel spreadsheed by
clicking on the Export... button and choosing a name and location for the exported file.

B8 Grid output — O =
Select Scenarios Select Layers
Scenario 1 Base - Parameter Layer |Total P (atten) -
Scenario 2 WL A Summary Layer  Land Use -
Display Units Lbs, Feet, Acres (English) = Summary Field LU_Subcat_Type.Name -
Calculate
WAM output summary for Total P (atten) categorized by Land Use
Summary Layer Base WL Change
Land Use - | Area (ac) 7 Mean (lbsjacfy) | Sum (bsjy) Area (ac) Mean (lbsfacfy) | Sum (bsfy) Sum (bs/y)
Barren Land I%.ﬁ 0.63 198 316 0.63 198 0.00
Citrus Groves 59 0.94 56 59 0.94 56 0.00
Commerdial and Services 94 0.22 vl 94 0.22 21 0.00
Field Crops 35 0.17 6 35 0.17 6 0.00
Freshwater Marshes 1,935 0.05 101 4,574 0.05 212 111.28
Hardwaood Conifer Mixed 7 0.15 1 7 0.15 1 0.00
High Density Residential 15 0.17 3 15 0.17 3 0,00
b Improved Pasture 15,614 0.24 3,680 13,104 0.26 3,402 -278.56
Medium Density Residential 341 1.38 471 341 1.38 471 0.00
Mixed Wetland Hardwoods 304 0.04 13 297 0.04 13 0.21
Open Water 385 0.07 i) 368 0.07 25 -1.03
Scrub and Brushland 363 0.09 34 358 0.10 34 .17
Undeveloped Urban Land 77 0.18 14 77 0.18 14 0.00
Unimproved Pasture 413 0.08 34 326 0.09 30 -3.36
Wetland Forested Mixed 15 0.04 i 15 0.04 1 0.00
Woodland Pasture 694 0.04 26 687 0.04 26 0.13

Improved Pasture: 79 5|

fa|

Ii
Medium Density Residentialz 10 %|

Improved Pasture: 75 9|

Barren Land

o
%

Help | | Export Data...

oK ‘ | Cancel
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103. Compare Reach Output

The next tool allows comparison of loading in reaches. Click on the button to view a summary grid of reach data:

=g a Ay m Structure: |Culvert | WAM Data Commands~ WAM Raster Tools = | Distance Grid Processing~ | & | A L

| RN
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104. Compare Reaches

For scenario 1, again choose the base scenario and WL for scenario 2. For the reaches, select Reach 2 for both
since it is the outlet. Now, (1) click on the down arrow in the Constituent control, and (2) click on the
"Phosphorus" check box to select both soluble and particulate forms, and (3) click on "Show Results".

! Compare Reaches - O X
Scenario Setup
Scenario 1: | Base ¥ | Scenario 1Reach: Reach 2 -
A Scemario 2@ WL ~ | Scenario 2Reach: Reach 2 hd ]

Display Units: |Kg, Meters, Hectares (Metric)

Constituent: | Total Phosphorus - Show Results

Constituent Name
[C] Depth -
Year [ Total Suspended Solids Chalge PerceryChange
[] Biclogical Oxygen Demand
d + [ Mitrogen
d + [] Soluble
] Nitrate
[C] Ammania
[] Organic
+ [ Particulate
[] Ammania

Phosphorus
Soluble

©

] Particulate
« x 4
Average: Average: Average: Average:
Title
1 )
- Series 1
0.8 M series 2
o 0.6
=
=
= 04
Ar 0.2
4
0
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
d Year
| Help || Export data... | OK || Cancel |
L 1 rer
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105. Total P Results in Reach 2

A year-by-year summary is given of the load in kilograms with the average values for each column shown at the
bottom, along with a summary bar chart. As with the grid output, the data on the grid (but not the chart) can be
exported. Click "OK" when finished.

! Compare Reaches - O *

Scenario Setup

Scenario 1: | Base ¥ | Scenario 1Reach: Reach 2 -

A Scemario 2@ WL ~ | Scenario 2Reach: Reach 2 hd ]

Display Units: |Kg, Meters, Hectares (Metric)

Constituent: | Total Phosphorus -

Total Phosphorus Load (kg)

‘fear + Base WL Change Percent Change
3 2002 806.54 731.15 -75.39 9,35 %
d 2003 1,443.12 1,356.63 -86.48 -5.99 %
d 2004 976.58 942.41 -34.17 -3.50 %
2005 2,661.10 2,423.97 -237.13 -8.91%
2008 515.97 457.16 -58.81 -11.40 %
2007 775.92 686.69 -89.23 -11.50 %
2003 3,323.33 3,197.93 -125.40 -3.77 %
2009 2,598.30 2,503.56 -94.75 -3.65%
2010 1,123.97 1,006.87 -117.09 -10.42 %
2011 503.73 435.99 -67.75 -13.45 %
2012 2,190.72 2,062.19 -128.53 -5.87 %
y 2013 1,965.10 1,727.11 -237.99 -12.11%
Average: 1,573.70 Average: 1,460.97 Average: -112.73 Average: -8.33 %

Total Phosphorus Load (ka)

= - Base
= 3000 o
T
g
= 2000
L)
=
k-
1000
v |3
= <
o
0
2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
d Year
Help || Export data... OK || Cancel

L] U rrr
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106. Reach Chart Tool
The last tool is the reach chart tool, at the far right end of the WAM toolbar. Click on it to bring up the reach chart

form

WAM Toolbar
WAM Data Commands - WAM Raster Tools = | Distance Grid Processing = E A -., M

HG ré? m Structure: |Culvert o
| A7 AN

107. The Reach Chart Form

This form has a grid where specifications for multiple data series can be added as desired. For the first row, click

on the scenario box and select "Base"

IM = Ciizirelols ReachChartForm [ = —-Jlo ] x]
Design | Other
. ‘ . .
[=[=(m
OE u O E Ll Ldl:
Column L|ne P|e Bar Area Oﬂ1er Palette a
Chart Type Appearance &
Scenario Reach Reach End Constituent Type Cumulative Axis Pane
L? v k__ Downstream Conc | Left 1
Base
WL Te—
Measured Data
M 4 4 Record1ofl » B W+ — =« 4 X
Buid Chart |
Page 93
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108. First Data Series

Fill in the rest of the first row as shown.

JCUET

i | Gisrtiook ReachChartForm (&= (B[ x]
| B | Design I}
l l l | (O i
e | hd ki
< Charts * <
Chart Type Appearance &
Scenario Reach Reach End ConstltJent Type Cumulative Axis Pane
1 Base Reach 2 (2) Downstream 13I Phosphorus v Conc O Left i
M 4 4 Record 1ofl F B M+ — = X
Buld Chart |
109. Add a Second Series
To add a second data series, click on the "+" button at the bottom of the top panel to append a series
'|£ - Chart Taols R i (=) =J[a =<
B | Design
I I I I I I 9 i
EEE d
G e oo | e hd| ki
Chart Type Appearance &
Scenario Feach Reach End Ccnshh..lent Type Cumulative Axiz Pane
I Base Reach 2 (2) Downstream 13I Phosphorus v Conc 0 Left 1
Append a data series
\ y,
4 4 4 Record1ofi b W W[+/= + x
by .
Build Chart
Append 'k
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JCUET

110. Fill in the second series data

Fill in the next series as shown, using the WL scenario but keeping everything else the same. Click on "Build

"
Chart
Iﬁ._~' LharLiools: ReachChartForm L= - Jl O] x|
| Design Other
i
2 @Bl O |
Column Llne Ple Ear Area Dﬁ1er Palette
Chart Type Appearance ‘ &
Scenario Reach Reach End Constituent Type Cumulative Axis Pane
Base Reach 2 (2) Downstream Total Phosphorus Conc O Left 1
WL Reach 2 (2) Downstream : Total Phosphorus vEC::mc 0 Left 1
M4 4 Record2of2 b W+ — & X
Build Chart |
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111. View the output

The output chart appears in the bottom panel. Mousing over the chart shows the values on a specific day in a
callout.

I CiEireTonls ReachChartForm H | =|a | x|

| [E= | Design Other

i) — [
Bar Area Other Palette — —t— <

- - - - Charts * -
Chart Type Appearance ad
Scenario Reach Reach End Constituent Type Cumulative Axis Pane
Base Reach 2 (2) Downstream Total Phosphorus Conc [} Left 1
b WL Reach 2 (2) Downstream Total Phosphorus~ *  Conc (| Left 1
W4 4 Record2of2 » B M+ — & /%
Build Chart

—— Base: Reach 2 (2) Total Phosphorus
—— WL: Reach 2(2) Total Phosphorus

0.24

6/17/2012
0.22 — Base: Reach 2(2) Total Phosphorus : 0.11945
— WL: Reach 2 (2) Total Phosphorus : 0.12086

0.2 -

0.18 |

0.16

0.14

Conc. {gfm™3)

0.1 4

0.08

0.06 |

0.04

0.02

T T T T T
2003 2005 2007 2009 2011 2013
Date

Help CK | | Cancel
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112. Viewing Other Data

Two different constituents can be viewed, or a constituent can be compared against flow. Here, the WL scenario
is used for both series, and the constituent for the first series is "Flow" while the second is still Total P. Note that
the Total P is shown on a second pane that is chosen by clicking on the arrows in the last column. Click "Build
Chart" to create the chart.

|\_~ ¥ CisireTools B /o] x

[El= Design Other

il [ @ B (@ G — [
Column Line Ple Ear Area Other Palette —s — o

A A Charts *
Chart Type Appearance &
Scenario Reach Reach End Constituent Type Cumulative Axis Pane
WL Reach 2 (2) Downstream Flow Conc = Left 1
WL Reach 2 (2) Downstream Total Phosphorus Conc 0 Left 2 :

M4 44 4 Record2of2 » oM+ — & ¥ X

|....Buld Chart :

—— WL: Reach 2 (2) Flow
—— WL:Reach 2 (2) Total Phosphorus

— 8/23/2008 : 19.90628

LM\ L\l.l L

2003 2005 2007 2009 2011 2013
Date
0.2
o
<
= 0.15
£
=
do0a
(u}
jw]
0.05
1}
2003 2005 2007 2009 2011 2013
Date
Help oK Cancel

113. Comparing with Measured Data

In addition to data simulated by WAM, the Chart Form also has (limited) capability to show measured data in the
same plot as the simulated data from WAM. In the Scenario column, click on the drop-down button and choose
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"Measured Data". Note: the measured data must be in comma separated value (CSV) format, with each row

having two values representing a date and a measured value. The first column needs to be the date in M/D/Y
format, while the second should be the measured value, e.g.:

MeasurementDate, Total P (mg/L)
1/27/2003,0.056
2/24/2003,0.065

Iﬂ Hartd ool ReachChartForm | = =Jl8a| x|
[El= | Design Other
EEE N
Column Lme Ple Ear Area Oﬂﬂer Palette |
Chart Type Appearance ad
Scenario Reach Reach End Constituent Type Cumulative Axis Pane
Reach 2 (2) Downstream Total Phosphorus Conc [} Left 1
- Downstream Conc | Left 1
Measured Data ‘#
T—
M 4 4 Record20f2 » W W+ — &« 4/ X
Build Chart
Help CK || Cancel
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114. Select the File

JCUET

In the "Reach" column, click in the box and then on the button showing the elipsis ("..."). A file browser window

should open.

I (Hartdpols

[E= Design Oth

= | =8 | x|

ool B B e e RSP AR Y

Column  Line Fie Bar Area
- - - - -
Chart Type Appearance ad

Scenario Reach Constituent Type Cumulative Axis Pane

WL Reach 2 (2) Total Phosphorus Conc [} Left 1
I Measured Data i Conc | Left 1
W4 4 Record2of2 b B M+ — & /X

Build Chart

Help

OK

Cancel
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115. Browse to the Data Files

In the L48 project folder open the "MeasuredData" folder and then open the file "S127_WQ_ TotalP.csv".

JCUET

[ Open >
“ v A e DATA(D:) » Users » WAMUszer » L48 w | @) Search L48 0
Organize Mew folder == ~ [TH 9
| Mame Date modified Type Size
| Base 41,2017 12:49 PM File folder
MeasuredData 3/30/2017 5:27 PM File folder
WL l"} 4/1/207 12:4% PM File folder
BaseScenario.mxd 3/29/2017 259 PM ArcGls ArcMap D... 1,257 KB
D metadata.xml 3/2372017 207 PM XML Docurnent 1KB
D wam_project_metadata.xml 32372017 207 PM XML Documnent 1KE
File name: ~
Open - Cancel
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116. Fill in the Rest

Select (1) "Total Phosphorus" for the constituent and (2) click "Build Chart". Note that the user must ensure that
the measured data is in the correct form and the correct type (here total P), and that the selection of "Total

Phosphorus" in the constituent column does not guarantee (obviously) that the file chosen actually has total P
measurements.
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117. Simulated and Measured Data

Note that the time interval is automatically expanded so that all simulated and measured values can be observed.
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