The Watershed Index Online

Quick Users Guide
(WSIO V1, January 2018)

The WSIO Tool facilitates the download of watershed indicator data from a library of more than 300
popular indicators. Data for these indicators have been pre-processed for all 83,015 HUC12 watersheds
in the contiguous United States and is hosted as a map service
(https://gispub.epa.gov/arcgis/rest/services/r4/wsio/MapServer). This tool supports the assessment of
relative watershed condition by calculating ecological, stressor, and social index values, as well as a
combined watershed index (WSI) that considers all three components.

For more detailed instructions and background information, please consult the Full WSIO User Manual
and other materials at the Watershed Index Online website (https://www.epa.gov/wsio).



Disclaimer and User Requirements
Software requirements: At least a Windows 7 operating system and Microsoft .NET
Framework 4.5 and above. Mention of product names does not denote endorsement by
the EPA.
The WSIO is intended to be used as a decision-support tool by government, professional,
academic, and community users with a basic understanding of how the ecological condition
of a watershed and the stressors that act upon it can affect hydrology, biology, and water
quality. The WSIO data and tool outputs do not represent, change or substitute for any
statute, regulation, policy, EPA decision or position.
It is the responsibility of the user to read and evaluate dataset limitations, restrictions,
and intended use. To the best of our knowledge, the data, information, and supporting
materials on the WSIO website are accurate; however, no warranty expressed or implied is
made regarding the accuracy or utility of the data for general or scientific purposes, nor
shall the distribution constitute any such warranty. All modeled geographic data are, by
their nature, imperfect. The data provided by this tool shall not be taken as absolute truth,
but rather as an approximation made in good faith based on the best available data.
For site-specific data, WSIO data will not replace “boots-on-the-ground” measurements or
local knowledge. Better local data may be available from local sources.
Neither the EPA, EPA contractors, nor any other organizations cooperating with the EPA
assume any responsibility for damages or other liabilities related to the accuracy,
availability, use or misuse of the information provided on this website. The EPA reserves
the right to change information at any time without public notice. Any errors or omissions
should be reported to the WSIO team using “Contact Us” on the WSIO website. We are
always happy to hear your feedback and use that feedback for future enhancements.
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Quick Guide to using the WSIO app

1. RUN WSIO Tool and Select Data Source Run the WSIO Tool by opening the

executable file, ‘WSIO.exe.” The application will open with the option to use a “Web Service’ or a ‘Local
Geodatabase’ to pull in indicators to the tool. The Web Service requires an internet connection for data
transmittal. The most current version of these indicators will be available through the Web Service and
for download from the WSIO website. If you have downloaded a copy of the indicator geodatabase
from the WSIO website, you may wish to choose ‘Local GDB’ and browse to its location. Once you have
selected your data source, click ‘OK.’

i~ =
WS5I0 - Gl5based Watershed Index Online.

Version 1.0

LUSEPA R4 WPD/WQFB/DIAS

Pleasze select a data source for the Watershed Index Online (W/S10) database. The -
W5I0 database stores indicator data for HUC1 2 watersheds.

Data source oations are:
'Web Service - This option accesses the online WSID databass hosted by LS EPA. You
must have an ntemet connection to use the tool with this option.

Local GDB - This option uses a copy o the WSIO database stared on your local hard
drive. By selecting this option you can use the tool while offline.

Data Source @ Web Service hﬁps:fﬁgispub.epE.gnvfarcgisfrest;’sewicesfrﬂfwsiofl\"lapSewer

) Local GDE Ewsioapp Browse

i

Initizlizing toolkt ... Cancel ][ QK ]

2. Build or Open a Project The application will open with a blank workspace. Click on the

‘Project’ tab to be able to start a new project, open an existing project, or to build a user database of
indicators.

A. A new project Click on ‘New’ and continue to Section 3
B. Open an existing project see Section 11
C. Build a user database of indicators see Section 12
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3. WSIO Project Description and Select Geography A ‘Project’ window opens

for you to name your project, choose where to save it, add a description, and begin to select your
geographic area of interest. For ‘Geography,’ first choose one of the four broad categories provided.
The lower left table will populate with selection options. To select more than one State, for example,
hold the CTRL button down while making multiple selections. Click ‘Get HUC12s’ (#1) to complete your
selection and populate the lower right table. The selections made below will create a boundary for your
project. Further reductions (no additions) to this list can be made and changed when doing screening
runs. Once finished with this list click ‘Select HUC12s’ (#2), then ‘Create Project’ (#3).

Project

Project Name

Untitled wsio

Project Folder E:wsioappidata

Description Urtitled

The selections made below will create a boundary for your project. First, use the geography buttons to select the category (States, Basin (HUCE), EcoRegion, and -
EPA Region) that best suts your needs. Highlight one or more areas of interest for that geography - this will create the largest selectable area for your project - and

click the ‘Get HUC12s” button. The HUC12s table will populate; by default, all HUC12s are selected. You can reduce the number of selected HUCs here in the

HUC12s table, or inthe map window of your project. Click on ‘Create Project’ to finalize @ WSIO project setup.

@ States () Basin (HUCE) () EcoRegion () EPA Region

HUC12s (1484 selected)

Geography

Arizona

Region

Arkansas

Calfomia

Colorado

Connecticut

Delaware

District of Columbia

Florida

Georgia

ldaho

llingis

Indizns

Clear Selection I Get HUC12s iI 1

WATERSHED

Middle Chattahoochee...
Middle Chattahooche:
Middle Chattahoo
Middle Chattahooch
Middle Chattahooch
Middle Chattahoo
Middle Chattahooch
Middle Chattahoo
Middle Chattahooch
Middle Chattahoochee...
Middle Chattahoochee...
Middle Chattahoo

HUC12
031300020601
031300020602
031300020603
031300020802
031300020803
031300020804
031300020805
031300020806
031300020308
031300020501
031300020802
031300020303

Clear Selection | [ Select Al

Town of Mason-Ced:
Upper Wehadk:
MNehad

Lower West Point Lake

4. Save your PI’OjECt Save your project often by clicking on ‘Project’ in the main header
menu, then ‘Save.’

5. Finalize HUC Selection To view or change your selection of HUC12s for a screening run,
click on the ‘Map’ tab. You are provided with a map of the HUC12s that were selected in the ‘Project’
window. Selected HUCs will appear shaded in aqua. You are able to add or remove HUCs from
selection, as long as they were part of the initial geography. Use the ‘Select’ icon in the map window
and hold down the CTRL button when selecting multiple HUCs on the map or else all other HUC
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selections will be removed. Once satisfied with your selection of HU
Indicators’ tab. See below for a few map use tips.

r
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Project  About

- 100

Watershed Indicators

pope iR daQR@eEO[leH

Map

C12s, click on the ‘Watershed

C===]

Logend
B £F Map Layers
=] Untitled wsio

o

Eeds ’

= ¥ wsioHUCEsm
-

e

|:|
B ¥ state AT,
St

O

o

AP~ 2
ST
S
DESIRE
R
2 &
el

£ é&éé;a
st
ﬁﬁ@ﬁ%

Vit

IR

i

e

SRt

45.&'\"‘
’

S
S
i
[ER
=)
23
oy
{5

()
s

R

_-a—-‘
l"
T

]

el

(/0
L
=

TR
e
e

2

2

L]
] s

D
S

)-“: )

£

2
0

s

1k
STe
e

u“
)
i3

|

Tij
o

Kei 7

-

el T e u
%@WWW"
IR
SR
AeaR S
V= iv,,g{la
’ﬁﬁﬁ%&
o

L7
o
RS
50y
TN
%
S
A4
NG
'("4
7

Al
~
s
©
¥~
--a.\\
7
A0S
fh
g
Fh it
‘i\,

P
A
faats
A

RN ST
tx@hgggﬁ#

S

A
\t“'f.’r N
Rl

&7
L i) J{‘_”.‘:}'

%.hlt Je

s

| Ready.

A. Map window hints
i.

X:-10207127 2973 Y- 4054825.72664 Untitled.wsio: 284 features selected

Navigation menu Click on the various GIS icons to pan, zoom in and out, make

HUC selections, or browse the attribute table of a layer.

reselect the Identify tool each time you wan
something we hope to have fixed in a future
a good alternative to using this tool.

Identify Use the identify tool to see the HUC code. At this time, you have to

t to identify a feature. This is
version. Map labeling may serve as

Select/ View Attribute
Add/Remove layer  Pan Zoom Options deselect Identify Table
v a v « 4 K V4 ¥ S v A
1i - R -~ } L A\
0B § QA @ @E O i|"he ©EH
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iii. Map labeling Right click on the HUC layer within the legend for additional
symbology options. To enable labeling of the layer, click on ‘Labeling,” then

‘Label Setup.’
Legend | Toals | /&,— 1
= £ Map Layers 3_\__‘_
= (Online Basemap &
= FljusHurs ;
] K Remove Layer R -""-Nf'\'
Zoom to Layer B \
Attribute Table Editor J,/J?i
[} Set Dynamic Visibility Scale
e : \
Labeling ¥ Lakel Setup -\

! Selection

R
@ Properties
iy

Join Excel file 'Data’ Label

¥|[L] Set Dynamic Visibility Scale

> -
-

o

In the window that appears, you can select the field you want to label. In this example,
‘HUC12’ was selected and it appears in the ‘Expression” window. Click ‘OK.” This may be
a good alternative step to identify HUCs, rather than using the Identify tool.

Categories:

Ee) (X] (#] (2]

Use the Expression Tab to design the text that should
appearin a label. Fields indicated with brackets will be

substituted with real values.

Expression | Basic Properties | Advanced Properties | Members |

Expression

I[HUC12]

Resutt:

Field Names

MName

[ Newine | [ Valdate

HUCE

SUBWTRSHED

FID

Example

[Area] + "ha"

[Population]/ 1000 + "thsnd."
Description

[Area] = name of the field
"ha" = sting constant
+-/* = arthmetic operators

+ concatenates
constants and
fields

0K
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iv. Add a basemap Click on the list in the navigation menu and choose your
desired basemap.

Project Select HUCs Download WSIO Indicators  Indicator Correlations ~ WSIO Screening  About
RRB I QRAROIEO ([1> @B |Eanor|dStreetNEiGO« .
fap None |
Esri Hydro Base Map §
Legend |T"°b l Esri World Street Map | il
BE M Esri World Imagery
o i EsriWorldTopo .. ~LitHe
= 2 e e
= ¥ usHucs Bing Aerial Map | 3~ 1
] Bing Hybrid Map }ia fsas\ \
Google Map \ |\
Google Labels - ,: \
Google Terrain \ *
Open Street Map 1 Y 3
WMS - \
Other \ \'J\T\_‘ |
| Semrir v X/ i SN

v. Set basemap Transparency With the basemap selected, click on the opacity
dropdown list to select the level of transparency desired.

Project Select HUCs Download WSIO Indicators  Indicator Correlations ~ WSIO Screening  About
BB B & Qe O®oEO . 0@. |Esr|WoddStreetNElﬁO -
fap None

Esri Hydro Base Map -
Legend ITO& ] Esri World Street Map

Esri World Image
TR Eas. Gamm EuiWordTops || OPACITY
= ¥/ Online Basemap Bing Street Map TRock o
= M usHucs Bing Aerial Map &Y 7,_.,.1 {
D Bing Hybrid Map t. MTisas\ k'i'
Google Map . L 2 S|
Google Labels ) 4% |\

Google Terrain

Open Street Map Y \7

WMS b \

Other f\‘%‘x ¢
\ \

]} AN
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Vi.

Select HUCs using the attribute table **Warning** When you open the Attribute

Table, the HUC12 Selections that have been made will be unselected. This is something
we are hoping to fix in a future version. Right click on the HUC12 layer in the
Legend and select ‘Attribute Table Editor,” or, open the attribute table using the
icon located in the tool bar along the top of the map. Select the HUC12s for
your project by holding the CTRL button, or select everything between two
HUC12s by using the Shift key. Using the Attribute Table is the best way to
select all the HUC12s within a HUC8 or HUC10 watershed.

a-l WSIO-C\Users\rpolinsk\Documents\WQPB\WSIO\WSIOw1_DS19071917\data\Untitled wsio

Project  About
MNone = 100

Map | Watershed Indicators

e
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i
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“-‘0 =

{ [ Attribute Table Editor AL o m > ey =3 =]
Edit View Selection Tools
HAa @@
HuCa HUC12 SUBWTRSHED FIDD i
O 000 0 0002060 abahatches Cree 0 l:l
03130002 031300020602 Town Creel-Hilabahatchee Creek 1
03130002 031300020603 Town of Mason-Cedar Creek 2
03130002 031300020802 Upper Wehadkee Creek 3
1 [ 03130002 031300020803 Little Wehadkee Creek 4
03130002 031300020804 Meacham Creek-Cuss Creek 1
03130002 0313000202805 easey Creek-West Point Lake 1
03130002 031300020806 Lower Wehadkee Cresk 7
03130002 031300020808 Lower West Point Lake 2
03130002 031300020501 Wells Creek 9
03130002 031300020902 Oseligee Creelk 10
103130002 031300020903 Bamow Creek-Chattahooches River T
03130002 031300020907 Moores Creek 12 il
C:\UsersEMCGUIRE\Desktop|Tools\WSI0v1-060717data\Untitlec 1 of 1484 selected.
Close

— ==
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1. You can search the Attribute Table using a query to select all the
HUC12s within a HUC8 watershed. Click on ‘Query’ in the menu bar to
open the ‘Expression Editor’ window. You can create an equation to
easily find your HUCs of interest, like the example below, where all
HUC12s within the HUC8 03130002 were selected.

’ — .
{ |} Attribute Table Editor Expression Editor — |
Edit View Selection Tools | Fedn (S |
f ield Names: nigue Values
N =
Q L:d" HUCA E]
|| |HUC12
1| HuCs HUC12 SUB SUBWTRSHED @
0313000 03130002060 FIDD

Inique Minimum: 031300,
Values | Madmum: (060300,

SELECT * FROM [Attributes] WHERE

D HEF D DO02050 l[HUCB]=D313DDDE]
[ Q0 [ Q002050 a
N O D00 [ DO0Z050
1 [ Q00 [ Q002050
CAUsers\ EMCGUIRE\Desktop\Tools\WSI oK ] [ Cancel ] | Apply |
. " I I T .. - 92— . s . .

6. Select Ecological, Stressor and Social Indicators click the ‘Watershed
Indicators’ tab. The window opens to three lists of indicators available for selection; they are grouped
by Ecological, Stressor, and Social categories. From the list of WSIO Indicators, select the indicators you
would like to process by clicking on rows of the grid while holding down the CTRL key. When you have at
least one indicator from each category selected, you will see the Selected Indicators box populate with
your choices. Once you have completed your indicator selections, click on the upper left navigation
menu ‘WSIO Screening’ to download the corresponding indicator data from the map service.
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A. Indicator selection helpful hints

i. Indicator definitions Located in the lower right when your mouse hovers over
an indicator on the left.

ii. Toselect multiple indicators CTRL-click left mouse button on each indicator

iii. Toremove indicators from selection Find that indicator in the left selection
boxes and using CTRL-left click together, click on the indicator to remove it from
the right ‘Selected Indicators’ box.

iv. Toremove all indicators from a category selection There is a ‘Clear
Selection’ button under each indicator category grouping. Click this and all
indicators that have been selected will be removed.

v. Using a ‘Neutral Variable’ The last indicator in each list is called a ‘neutral
variable.” Use this when you do not wish to select any indicators in a certain
category.

vi. Applying a weight factor You can also apply a weight factor to indicators
within the table to the right.

a2 WSIO-C:\Users\rpolinsk\Doc \WQPB\WSIO\WSIOvL_DS19071917\data\Untitled.wsio =n BR[|
Project I WSIO Screenlngl About
[Esri World Street v ~[[60 | 3 | 5 O ([~ m@|

[Map | Watershed Indicators |

Selected Indicators

Click on row header to select indicators. Ctd-Click to select multiple indicators

Indicator Weight Type 5l
Ecological Indicators 4 Habitat Condition Index WS (2015) 1 Ecological
IndicatorMName Type - % N-Index1in WS (2011) 1 Ecological
% All Waters Length Mear < 5% Imperv Ca... |sys ‘i Baren Land in WS (2011) 1 Ecological
|:: % N-Index1in WS (2011) D % Wetlands in WS (2011) 1 Ecological
% N-Index1in HCZ (2011) sys % Grassland/Herbaceous in WS (2011) 1 Ecological L
L L = % Shrub/Serub in WS (2011) 1 Ecological 3
% Forest in WS (2011) 1 Ecological
Stressor Indicators Density Rioad-Stream Crossing in WS (2015) 1 Stressor
IndicatorMame Type o Count Road-Stream Crossings (2015) 1 Stressor
Count Road-Stream Crossings (2015) sys Density All Roads in WS (2015) 1 Stressor
Density Road-Stream Crossing in WS (20.. sys Court Al Mining in WS 1 Stressor | |
Density All Mining in WS 1 Stressor
% Agricutture in WS (2011) 1 Stressor
% Developed, Medium Intensity in WS {2011) 1 Stressor
Social Indicators % Developed. High Intensity in WS (2011) 1 Stressor
IndicatorName Type o % Urban in WS (2011) 1 Stressor i
% Potentially Restorable Wetlands sys
Streamlength Assessed (2015) sys Streamlength Assessed Custom Adds (2015)
% Streamlength Assessed (2015) sys

Length ofcustnm-added stream features in the EPA Office of Water 305(b) Assessed Waters dEﬂaset in the
HUC12 Custs d stream features are those that are present in the 305(b) Assessed
Waters dataset only and do not ha\re amatch in the NHDPlus2 NHD Snapshot. The length of
custom-added stream features is used to calculate indicators of the percentage of streamlength in 2 HUC12

K -9934764.79525 Y 4087418.63712 Untitled.wsio: 225 features selected .:
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/. WSIO Screening The tool runs and calculates the indicator scores for each HUC. Four tabs
are now displayed: ‘Map’, ‘Watershed Indicators’, ‘Selected Indicator Data’, and ‘WSIO Scores’. The
‘Selected Indicator Data’ tab shows indicator data (upper left box), summary statistics (lower left box)
and a graph of the indicator data (right side). This information is displayed here so you can familiarize
yourself with the data that has been pulled in to your project. Users can select from the dropdown list
above the graph to select an indicator to plot (HINT: highlight the list then use mouse wheel to scroll).
You can also change the graph type between ‘Series’ and ‘Probability’ in the dropdown under the graph.
The Series option will graph the HUC on the x-axis and the indicator value on the y-axis (upper table).
Click on a point to see the HUC code and watershed name displayed at the bottom of the graph. The
Probability option will graph the lower table where the probability is on the x-axis and the percentage of
the indicator is on the y-axis. Next, click the ‘Indicator Correlations’ button below the summary
statistics table.

ol WSIO-E\wsioapp\data\Untitled.wsio = =l = |
Project  About
%) None ~[[100 -
Map | Watershed Indicators Selected Indicator Data §WSI0 Scores
WSIO Indicator Data WSIO Data Graph
%, National . o~ [Indlcamr % Forest in WS (2011) -
wew R fmae Gmee S Gyl o —
(NEF}anS et ~ foFo‘rest in \NIS[2IJ11]
T N T N N
31300020602 63.6036 0.4880 84.2436 66.2081 727300 333%
31300020603 643232 06228 90.4611 89.4736 70.6100 343z
31300020802 512185 20693 731388 31.9087 62,6200 477
31300020803 53.6533 40734 80.0946 70.1640 69.6800 3.55¢
31300020804 51.8215 2.398% 73.9846 50.1201 67.2200 792¢
31300020805 56.6393 23193 75.6325 65.7485 €8.7100 433
31300020806 57.7089 1.8500 728670 53.1704 66.2500 5.200
31300020808 396544 1.0284 443056 73.1835 415500 5212
31300020501 67.6228 3.8153 87.5071 £3.2988 79.5600 3.59¢
31300020902 68.6023 3.4052 86.0399 83.7575 79.0100 5904
4 I | 3
Indicator  Mean StDev Min 25% 75%
T I T N T ‘
% Wetla .. | 7.882 9.916 0.000 84811  |0.295 0.533 1.361 4508 10631 [19.1%6
%MNdnd... |72.385 19.368 1.168 98.858 33.800 43236 60,119 77826 83.010 92 667 W
% Matio... |50.117 |30.050 | 0.000 99.690  |0.000 0.756 25690 (55578 |76014 | 86.808
%Cano.. |63.830 |16.835 |0.000 95700 (30646 |38278 53727 67580 (76910 [82.0%5 O o e O OO ) O .0, R OO S T A
% Uban.. | 7.149 8980 0.000 88.555 1774 231 3348 4631 6510 12.851 HUC12
% Devel 0201 07 0 000 11945 0000 0 000 0 000 0010 0072 o4 S2
| Indicator Comelations | IG’_“'Ph Ty :  Series M l
| Ready. X: -10160587 44548 ¥: 4127619.71033 Untitled.wsio: 1484 features selected

8. Run Indicator Correlations This is an optional, but important step that has been
provided to help in the selection of Ecological and Stressor indicators. The tables provided on the left
are separated by indicator type. They provide correlation information on all the indicators you have
selected. Click on a row to see the data graphed. You can use this information to see, for example, if
two indicators are highly correlated or not; and then decide if both are needed in your WSIO project.
The selection of indicators should be a very thoughtful process, and will likely require some trial and

error.
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A. Change your indicator selection Return to the ‘Watershed Indicators’ tab and
change the indicator selections that are highlighted. Only selected indicators will be
included in the WSIO screening and calculations. Click on “WSIO Screening.’

B. Change your HUC selection Return to the ‘Map’ tab and change the HUC selections
that are highlighted either by selecting them directly on the map or using the attribute
table. Only selected HUCs will be included in the WSIO screening and calculations.
Return to the ‘Watershed Indicators’ tab and make any indicator adjustments, then
click “WSIO Screening.’

o2 Correlation Analysis - | . |ﬂ|
= e - - -
Click on raw to plat comelations. Correlation
Ecological Indicators Comelation = ' ! !

Ecological:1 Ecological 2 Speaman_rho  pValue_rho Pearson_cor pValue_cor o
“% National Ecolo... | % Forest Change ... |-0.274 <0.001 -0.269 <0.001
% National Ecolo... | % Forestin WS (... |0.548 <0.001 0.525 <0.001 |
Soil Stabilty. Me... | % N-index1in HC... | 0.111 <0.001 0115 <0.001
Sol Stabilty. Me... |% Wetlands in W... | 0.009 0583 0032 0.053 “T L i
Soil Stabilty, Me % Forest Change ... | -0.271 <0.001 0.232 <0.001
Soil Stabilty, Me... | % Forestin WS (.. |0.129 <0.001 0.083 <0.001 .o K
% NendexTin H... | % Wetlandsin W... |0.916 <0.001 0510 <0.001 L Ll .. .- ]
% N-Index1in H... |% Forest Change ... |-0.154 <0.001 0.233 <0.001 1 . - L]

| % Nendexlin H... | % Forestin WS (.. |-0.308 <0.001 0.383 <0.001 T e *
% Wetlands in W.... % Forest Change ... . = L}
% Wetlands in W... | % Forestin WS (.. |-0.481 <0.007 0522 <0.001 = | | I
% Forest Change... | % Forestin WS (... |-0.108 <0.001 0.028 0,107 ‘ & ° & -

-lle | N
) i i o , " b

I Stressor Indicator Comelations £ a® .
Stressor:1 Stressor:2 Speaman_rho  pValue_rho Pearson_cor pYalue_cor ol g L) ; . I
Population Densi... | % Imperviousnes... |0.247 <0.001 0.536 <0.001 | = L] .‘ -
Population Densi... | Empower Density... | 0.553 <0.001 0.778 <0.001 3
Population Densi... | % Human Use, U... |0.525 <0.001 0.404 <0.001 L4 i
Population Densi... |% Urban Contigu... | 0.820 <0.001 0.938 <0.001
Population Densi... |Court Road-Stre... | 0.05% <0.001 0.007 0.695
Population Densi... |Count Road-Stre 0414 <0.001 D222 <0.001 I
Population Densi... | Length Al Roads... | 0.550 <0.001 0618 <0.001

I Population Densi... | % Developed, Hi 0.760 <0.001 0.851 <0.001
Population Densi... | % Utbanin HCZ (... | 0.651 <0.001 0.827 <0.001
Population Densi... | % Urbanin WS (...
% Imperviousnes... | Empower Density... | 0.658 <0.001 0.857 <0.001
% Imperviousnes... | % Human Use, U... | 0.57% <0.001 0.439 <0.001
% Imperviousnes... | % Utban Contigu 0.507 <0.001 0.961 <0.001 - + ' ' '

- e e 2000 =0
Population Density in WS

9. Run a WSIO Screening With your desired indicators and HUCs selected, click on “WSIO
Screening’ in the upper menu bar. The ‘Map’ tab opens displaying the WSI Scores for each HUC. The
mapped values/attributes can be changed by using the drop down menu along the top of the map.
After exploring the map, click on the “WSIO Scores’ tab. The graph shows the plot of the Ecological
Scores and the Stressor Scores for the set of HUC12s selected. The upper left quadrant of the plot shows
HUC12s with high ecological scores and low stressor scores. WSIO uses a min-max normalized scoring
for each indicator. Normalization using the minimum and maximum value of the indicator is equivalent
to the assumption of an empirical uniform distribution. Results are displayed in a table and a bubble
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plot. The Stressor score is on the x-axis, the Ecological score on the y-axis, and the Social score is
represented with bubble size. The lines in the middle of the graph represent the median values.

A. Results can also be seen beneath the bubble plot when you click on a bubble.

B. Click on ‘Show Normalized Scores,’ in the lower left, to display the summary Indicator
Scores in the grid.

C. Tip: You can highlight the WSIO Scores Table, then press CTRL-C and paste the results
into a spreadsheet.

25 WSIO-C:\Users\rpolinsk\Documents\WQPB\WSIO\WSIOv1_DS19071917\data\Untitled.wsio =n =R
Project  About
None ~|[100 - (%)
Map | Watershed Indicators | Selected Indicator Datd)| W/SIO Scores ||
—————— A
% Forestin % % el Ecological vs Stressor Scores
HUC12 W5 (2011) Shrub/Scrub Grassland/Herbace WS @ e
in WS (2011) in WS (2011) T T T T T T
031501060101 05335 0.3243 0.5276 0.0040|= os I ]
060300010201 05163 0.2626 0.4521 0.0778
060300010202 0.4778 06854 07374 0.0461| | os 4
060300010203 0571 0.5641 06730 0.1228
060300010204 0.6666 0.4701 0.564% 0.0943 o7 q
060300010205 0.3837 0.2708 0.8255 0.4722 o "
060300010302 0.8257 0.4630 04538 0.0216 8 06 1 1
060300010303 0.9680 0.0626 0.1208 0.0030 g
060300010304 0.7651 0.0383 0.3848 0.4407 o 03 o Qo
060300010305 09134 0.1574 02174 0.0171 _g, o o o @
060300010306 09228 0.1853 02617 0.0462 8 T oo "L o ]
060300010307 0.4438 0.3084 04404 05311 w a o9 OO Et‘o @) " o}
060300010401 0.4107 0.4802 06359 0.0335 =T Oﬁé% o 2@ @] o o 1
060300010402 0.5433 1.0000 1.0000 0.0946 a1 Gﬁ ‘—l‘jﬂj a0 ]
060300010403 0.6068 0.8305 06214 0.1106 o o o 5 0
060300010404 0.6867 0.2633 0.5561 0.2564 wl s0e g
060300010405 0.4272 0.3038 0.3596 0.5924
060300010406 0.3009 0.3570 0.4074 0.0379 P - — A ) — e ey b
060300010407 0.4224 05337 04158 0.0643 0.0 0.1 0z 0.3 0.4 05 0.6 07 0.8 03 10
r::?w_ na1sn n a1 nate n 'u:r:? k% Stressor Score
Show Momalized Scores HUC12=060300010606{Upper Guntersvile Lake), WSI=04334, Ecological =0.1862, Stressor =0.0352, Social =0.3293
| Ready. X2 -0681816.40335 Y: 417850366264 Untitled.wsio: 76 features selected
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10. I\/Iap Indicator Scores click on the ‘Map’ tab in the menu bar to display a thematic
map of the indicator scores. Select from the Map Basin Metrics dropdown list located along the top of
the map to select an indicator or score to map. See below for some map symbology and use hints.

a5l WSIO-Er\wsioapp'data\Untitled.wsio

Project  About

e (G QGO E

 ([Fb] @ E |} none - 100 |

| Selected Indicator Data | WSIO Scores |

v
Legend - Map Basin Metrics
= £ Map Layers
B ¥ 123HUC12s_Uniitled
Ewsl
[J0-0128
[] 0.125-025
[] 0:25-0375
[ 0375-05
] 05-0625
B 0s25-075
Il o75-0275
W os75-1

o 9 rtass
O]

= ¥ wsloHUCEsm

s

W5l Scores

Ecological Scores

Stressor Scores
Scores
cores

% Draining to 1st, 2nd, or 3rd Order Streams in WS
% NEF Cormidors in WS (2001)

% N-Index1in W5 (2011}
1 % Wetlands in HCZ (2011)

% Forestin WS (2011)

Population Density in RZ

% Human Use, U-Index1in WS (2011)

Count Road-5Stream Crossings (2015)

Density Roads & Rails in W5 (2015)

% Agricutture Change in HCZ (2001-11)

% Developed, Medium Intensity in WS (2011}
{ % Urban in WS (2017)

Drinking Surface Water Population Served

% of HUC12 Instate (AL)

""'

L

= state
O
o~
A
’,’.
L |Ready. X: 072062046651 V: 405332646519 Untitled.wsio: 123 features selected

16 |Page



A. Map symbology hints
i. Change Map symbology Right click on the HUC layer in the legend and select
‘Properties.’ The ‘Layer Properties’ window will open allowing you to make
changes to the map symbology.

WSIO-E:\wsioapp\data\Unti

Project  About
BB [RABROOEO % & N - 10 .

Map | Watershed Indicators | Selected Indicator Data | WSIO Scores|

Legend | Tools | Map Basin Metics ~ WSI Scores v
= £ Map Layers
= 1431HUC125_L* o
EE nove Layer

Zoom to Layer
[Jo-o
] 0128 Attribute Table Editor
O D'25 Set Dynamic Visibility Scale
' Data »

. 05- Labeling

= V] Untitled.wsio

O

= V] wsloHUCEsm

= ¥ state

L

ii. Layer Properties window

1. Field In this dropdown, choose the indicator or score you would like to
symbolize.

2. Change HUC symbology color Use the ‘Hue Range’ to change the
color gradient of the scores. Move the sliders for a smaller range of
colors.

3. Under Statistics, change the Interval Snap to ‘none.” This will
populate the Legend Text to provide a range of values.

4. Change the Results Categories Under Statistics, change the ‘Num
Breaks’ value to change the number of results categories. You can view
these breaks by clicking on the ‘Graph’ tab.

5. Click ‘Apply’ when complete.
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P

ol Layer Properties

Symbology | Detailed Property |

(the default will place your project in the ‘Data’ folder of your application folder). Open the

() Custom ) Unigue Yalues @ Quartities [ Field: WsI v] [[HJH]
+ ][] [
IUse Color Range
Symboal Walues Legend Text Cournt
HSL |RGB
Hue Range: [ |032222-044734 0.32222 - 044734 15
Klj (=) [ |0.44734-057246 044734 - 057246 13
Saturation Range: [ |057246-069758 057246 - 0.69758 53
[:-. E] [ |>0s9758 = 0.69758 70

Lightness Range:

) =)

[T Use Gradients

(=

\

Statistics | Graph

Nomalization Field:

Interval Method: Equalinterval - |Min
Max 1
[ Interval Snap: None v] Sum 115
Mean 1
Median | 1
[ Exclude Members | Std
Mum Breaks: L] =

QK

| [ aoply

11. Open an Existing Project Run the WSIO.exe (See Section 1). The application will

open with the option to use a ‘Web Service’ or a ‘Local Geodatabase’ to pull in indicators to the tool.
Make a choice, then click ‘OK.” In the ‘Project’ window, select ‘Open.” Navigate to your saved project

yourprojectname.WSIO file. This file will contain the geography and indicators that were selected. You
are able to change the HUC12 selections made within the geography that was originally downloaded
and/or change indicator selections.

A. Save-As ‘Save-as’ your project with a new name to be able to compare results to
another WSIO screening run. Click on ‘Project’ in the upper left navigation menu and

select ‘Save As.’
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12. Build a User Database of Indicators The wsio Tool allows a user to bring in

indicators of their own. These may be region or state specific indicators, for example, that have been
identified and calculated for a specific area. In order to incorporate these regional specific indicators,
the information about them needs to be put into the WSIO Tool as described in this section. A template
has been created and provided for this purpose. Refer to the excel template (sample-userdata.xlsx) that
is located in the ‘Data’ folder of the application package. There are two tabs that must be filled out
completely — user_indicator (this is requesting information on each indicator) and user_indicatordata
(this is requesting the indicator data for each HUC12). Once complete, this file can be imported into

your project.

sample-userdata.xlsx - Excel

Smith, Elizabeth

Formulas Data Review View Developer Q Tellme what you want to do P+ Share
= ¥ - la == - = [.'-—| E‘“Insert' > - A p
D & - Calibri 11 A A — & Ef General r L—p:‘ g E} belete - m. ZY
e EEERIF I == == [ RN el r S S el
Clipboard & Font 5] Alignment = Number Styles Cells Editing -~
D14 - I =
A B C D E -~
1 | user Indicators
2
3
4
5 |NUMBER OF USER INDICATORS 4
& |INDICATOR_FIELD INDICATOR_NAME TYPE DESCRIPTION
7 |WETLANDS_NLCD_PCT WS % Wetlands (2006) in Watershed Ecological Percent Wetlands (2006) in Watershed
8 |FOREST_NLCD_PCT_WS % Forest (2006} in Watershed Ecological Percent Forest (2006) in Watershed
9 |U_INDEX_NLCD _PCT_WS % Human Use, U-index {2006) in Watershed  Stressor Percent Human Use index (2006) in Watershed
10 |AG_NLCD_PCT_WS % Agriculture (2006) in Watershed Stressor Percent Agriculture (2006) in Watershed
11
12
13
14
13
16
17
18
19
20
21
22 -
user_indicator user_indicatordata ® [ ¥
Ready B HH 0 - 1 + 100%

Within the application, click on ‘Project’, then ‘Build User DB.” In the new window that opens, click on

‘Import’ and navigate to your Excel file.
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Project  About
New : (BB AANO@OEO |\ @M
Open
Save  Ctrl+S
Save As
Export Map ...

Exit
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User imported indicators will be located at the end of the indicator list and identified in the type column
as ‘usr.’

Ecological Indicataors

IndicatorMame Type
% Rare Ecosystem in WS oyE
Meutral Variable, Ecological Category syE

% Wetlands (2008)in Watershed =2

% Forest (2006) in Watershed

Refer back to Section 3 for instructions on how to build a project.

For additional information please refer to the WSIO webpage and user manual available here:
https://www.epa.gov/wsio.
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