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Instructions

The Freshwater Explorer works best when I~y
launched from Chrome.

To search for a place. type the name in the
space near the magnifying giass icon.

O, use the + and - sign or use your mouse or
other navigation to expand or contract the map.

s you z00m In with your mouse or other
avigation 100l stream basins change to
individual stream segments.

At the scale showing the stream network. point
and click on a stream segment. it will become:
emphasized and a pop-up data box will appear

The specific conductivity (SC) color coding is
Histed in the pull.down Legend in the upper right
Background was not estimated for streams
delineated in gray.

Inset map on lower right shows refative focation
of large map.

Map Explanation
At the continental scale, the coloration
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AWhat is it?
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ADevelopment
A Protocols to remove and tag questionable data submitted to Water Quality Exchange
A Random forest model to predict background conductivity
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A National
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AProblem
AHigher levels of minerals in the water can cause harmful algal
blooms, affect aquatic wildlife, and increase costs for making water
suitable for drinking and other purposes.
AApproach
ADesign an accessible and intuitive interface to visualize and explore
water quality in a map format.
AResult ) o § ) o
ADt! Qa CNBAaAKgl 0SNJ 9ELI 2NBENJ SEKAG
color-coded for measured freshness (lI.e., low salt and nutrient
mineral content).
Almpact

AThis tool is useful for states to work with communities and regulated
entities to find the right balance of protection and use of fresh water.
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Agency

Site measurements
shown as a dot

COMID 15968529

Stream Medicine Bow River
Name

Organization WYDEQ_WQX
Abbreviation

Organization State of Wyoming

Name Department of
Environmental Quality
Watershed Program

”» &

\ StationID WYDEQ_WQX-SR6
Station Type River/Stream
\ Mean 44,5 uS/cm
Median 44,5 uS/cm
\ / Min 44,5 uS/cm

L LM
\
Background stream

segments shown as
colored network
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Cleanup process

Issue

Action Taken

Specific Conductivity (SC) values ar
positive and cannot be negative

w3Y20S8 {/ OFtdSa X

Ambiguous units (e.g., SC reported
NTU, orQ

Remove SC values reported with units
different from Siemens or mho

Dissimilar reporting units, cannot
directly comparison among samples

Convert remaining SC values to uS/cm (e.
values as mS/cm were multiplied by 1000)

Data reported as uS/cm but likely
measured as mS/cm

Flag sites with SC values < 10 uS/cm as
uncertain (gray circles)

Data reported as mS/cm but likely

measured as uS/cm, brine or marine

Flag SC values > 5000 uS/cm (gray circles



https://www.waterqualitydata.us/

<MNull> Conductivit otal

In this state data set
~7500 entries mS/c
but clearly should bg

uS/cm

152 mS/cm
equals
152,000 uS/cm

> Conductivity
Null> | Conductivity
i » Conductivity
nductivity

MNull> Conductivity
nductivity

Mull> Conductivity
Conductivity

> Conductivity
Conductivity

I » Conductivity

naducCtivity

Mull> Conductivity

nductivity

Uncertain entries appear as
grey dots; contributors can
correct in Water Quality
Exchange

This state corrected the units.
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e Check water body type: Local knowledge matters

Ladygs il sland Station Type Q\Stream/ )
Mean ?’TE: -|_| S__,-’ TﬂT
Median 70 pS/cm
19 pS/cm
152 pS/cm

Conductivity

Samples

st Measurement 9/18/2006

33 pS/cm

- ~ R
Station Ty [::-é N EStu ary/)

~ - — -~
Mean 53557.6 pS/cm
Median 51112 pS/cm
Min 45426 pS/cm
Max 69255 pS/cm

Conductivity

Samples

Last 12/4/2007
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= Data set we used to make the model to color these stream catchments
and segments

a:-‘. v l"‘ '?.:‘:‘w !'.
m);’p"rﬂ@h'ﬁ)f/ # Reference
e o, o
m e ’. 7~ Samples
( i l
(‘ B 'v“; ﬁ 0o 1.5
O 6 ) 25 - 0 250 500 1,000 Kil t
() 26-165

Training Validation Starting data set had
Sites 1,785 95 2,466,719 observations

Observations 11,796 785 for 173,319 sites
B




. Random Forest Modeling

<200 uSlcm ¢ o Ra'rl‘fa” - e Single tree from
>200 pS/cm 4 all observations

‘<5% CaO

A 4

% Rock Calcium Oxid




C Random Forest Modeling
From the original data set randomly remove some sites

( Rainfall ) Rainfall
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iz New model with some
samples removed
Rainfall
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. East A ® different tree
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Random Forest Modeling

Build many trees with randomized subsets of original data
% % 5%3 % % Random forest fits many
classification trees to a data
5 % gogh
I-JL

Probability distribution of Ave rage Probab lity distribution of

ree ! prediction D il

and then combines the
predictions from all the trees

|”|| Prediction = aggregation of predictions
’ Average probability distribution from a” treeS

U.S. Environmental Protection Agency




- Random Forest Modeling

StreamCaprovides hundreds of landscape metrics
(e.qg., % ag) for NHDPIlus stream network

y wﬁ“ﬁ”ﬁfﬁ’a
y 1?
JJJJJ y
| 4
y r
] 171
N i
i |
" 7 Network
| . B . watershed
Stream 1:100,000 scale
Reach N 2.6 million stream
oca reaches with
catchment

catchments



https://www.epa.gov/national-aquatic-resource-surveys/streamcat-dataset-0
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Natural Background Model Performance

= ﬂning

5 S R =0.92

3.

& uS/cm
p] 8 *RMSE; root mean square error
O
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O LO 1:1 line -

5 ' 20 50 200 1000
Predicted SC nuS/cm
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Natural Background Model Validation

Training
R =0.92
RMSE =55 uS/cm

100 500

Validation
RR=0.83

Observed SGuS/cm
20

5

uS/cm

5 ' 20 50 200 1000
Predicted SC uS/cm
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Natural Background During Drought

Mean SC :

(uS/em)
1703

600

0 250 500 1,000 Kilometers

W

Std Dev SC |
(uS/cm)

165
.5O

I o Data

L L
0 250 500 1,000 Kilometers

Average background
2001-2015

Negligible change in background
between drought and rainy years wher
other parameters are minimally

affected
(<170 uS/cm nationwide)
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National Measured Conductivity - WQP Measured Conductivity-NWIS Model Validation DRAFT Measured Phosphorus

Instructions

* The Freshwater Explorer works best when
launched from Chrome.

- To search for a place, type the name in the
space near the magnifying glass icon.

- Or, use the + and - sign or use your mouse or
other navigation to expand or contract the map.

- As you zoom in with your mouse or other

navigation tool, stream basins change to
individual stream segments.

- At the scale showing the stream network, point
and click on a stream segment. It will become
emphasized and a pop-up data box will appear.

- The specific conductivity (SC) color coding is
listed in the pull-down Legend in the upper right.
Background was not estimated for streams
delineated in gray.

- Inset map on lower right shows relative location
of large map.
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stream network

@ Freshwater Explorer X @ Freshwater Explorer X -+

@ https://epa.maps.arcgis.com/apps/Cascade/index.html?appid=13fe4698{35d4a95ba9dfe6f8033f735 w ()

EPA Freshwater Explorer : — — B

National Measured Conductivity - WQP Measured Conductivity-NWIS Model Validation

A LEGEND
~— 701 - 800

Map Explanation

At the continental scale, the coloration
represents Predicted Background
Conductivity in river drainages. At higher
resolution, the coloration represents
predicted background conductivity for that
stream reach which is also provided in the
data box.

Predicted background conductivity is the
average conductivity from a model using
reference sites modeled monthly between
2000 and 2015.

ComlD is the stream segment identifier
used in the National Hydrography Dataset.
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For more information about the models, — 251-300

data, and use of this data, see Freshwater
Explorer Story Metadata. Data sets used to
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- The Freshwater Explorer works best when
launched from Chrome.

- To search for a place, type the name in the
space near the magnifying glass icon.

3Ta biona ¢
e el

- Use the + and - sign to expand or contract
the map.
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Predicted Background Conductivity

Measured Conductivity-NWIS

Model Validation

DRAFT Measured Phosphorus

Instructions

- The Freshwater Explorer works best
when launched from Chrome.

* To search for a place, type the name
in the space near the magnifying
glass icon.

- Or, use the + and - sign or use your
mouse or other navigation to expand
or contract the map.

- As you zoom in, a network of stream
will appear.

- At scales showing the stream
network, colored shapes will appear.
Dots are streams, triangles are lakes,
inverted triangles are wells, and
squares are other water body types
such a waste outfalls.

- The specific conductivity (SC) color
coding is listed in the pull-down
Legend in the upper right. Gray dots
indicate that conductivity is not
within the freshwater range or that
there is uncertainty with data
quality.

* Point and click on a colored shape.
A data box will appear. Background
was only measured for streams in
the contiguous 48 states.

- Inset Overview Map on lower right
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-
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Select symbol to
obtain measured

values

ey

21ARIZ-102437
Stream

Pinto Creek

2

268 pS/cm
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!"EPA FreShwater Explorer Home About Conductivity Freshwater Explorer Data Access # Edit x | Freshwater Explorer =g

Access the data behind the
Freshwater Explorer

Predicted Background Conductivity

National Measured Conductivity
(EPA WQP)

National Measured Conductivity
(NWIS)

Password

The predictor variables were generated for each stream line protected links
within the National Hydrography Dataset Plus version 2
(NHDPIlusV2) with algorithms and code from the StreamCat
Dataset (ESRI 2012, Hill et al 2016). StreamCat data can be
downloaded from https://www.epa.gov/national-aquatic-
resource-surveys/streamcat.



https://epa.maps.arcgis.com/home/item.html?id=540abb1d015b4bd2b87d30f4c28a58cb&view=table#overview
https://epa.maps.arcgis.com/home/item.html?id=75d8596e313b430d9181feed4da8667b
https://epa.maps.arcgis.com/home/item.html?id=0bca22245d2042c38d9aa9e34a1d1e17
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Places with measured values
within 100 microS/cm or less
than calculated background

Nationally, wetter and higher elevations
have naturally fresher water, particularly
In the Northwest, East and Southeast.

Measured conductivity in these areas
are often near predicted background
conductivity.
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