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Webinar map

ÅWhy?τto provide easier access and visualization of aquatic information

ÅWhat is it?
ÅStream network color-coded for background conductivity
ÅPoint locations of measured conductivity and total phosphorous

ÅDevelopment
ÅProtocols to remove and tag questionable data submitted to Water Quality Exchange
ÅRandom forest model to predict background conductivity
ÅOverlay background and measured total phosphorous and conductivity

ÅNavigation and Examples
ÅNational
ÅState-level

Å²ƘŀǘΩǎ ƴŜȄǘΚ
ÅEnhanced Freshwater Explorers
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Overview
ÅProblem
ÅHigher 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.

ÅApproach
ÅDesign an accessible and intuitive interface to visualize and explore 

water quality in a map format.

ÅResult
Å9t!Ωǎ CǊŜǎƘǿŀǘŜǊ 9ȄǇƭƻǊŜǊ ŜȄƘƛōƛǘǎ ŀ ƴŜǘǿƻǊƪ ƻŦ ǎǘǊŜŀƳǎ ƛƴ ǘƘŜ ¦Φ{ 

color-coded for measured freshness (i.e., low salt and nutrient 
mineral content). 

ÅImpact
ÅThis 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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Measured Site Data

Predicted Background Reach Estimate

Site measurements 
shown as a dot

Background stream 
segments shown as 

colored network
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What it is
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Issue Action Taken
Specific Conductivity (SC) values are 
positive and cannot be negative

wŜƳƻǾŜ {/ ǾŀƭǳŜǎ Җ л

Ambiguous units (e.g., SC reported as 
NTU, or oC)

Remove SC values reported with units 
different from Siemens or mho

Dissimilar reporting units, cannot 
directly comparison among samples

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

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

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

Data reported as mS/cm but likely 
measured as µS/cm, brine or marine

Flag SC values > 5000 µS/cm (gray circles)

Water Quality Portal (WQP) Measured Conductivity Data: 
Clean-up process
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https://www.waterqualitydata.us/
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In this state data set, 
~7500 entries mS/cm 
but clearly should be 

µS/cm

152 mS/cm 
equals

152,000 µS/cm

Uncertain entries appear as 
grey dots; contributors can 

correct in Water Quality 
Exchange

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

Estuary

9



Webinar map

ÅWhy?τeasier access and visualization of aquatic information

ÅWhat is it?
ÅStream network color-coded for background conductivity
ÅPoint locations of measured conductivity and total phosphorous

ÅDevelopment
ÅProtocols to remove and tag questionable data submitted to Water Quality Exchange
ÅRandom forest model to predict background conductivity
ÅOverlay background and measured total phosphorous and conductivity

ÅNavigation and Examples
ÅNational
ÅState-level

Å²ƘŀǘΩǎ ƴŜȄǘΚ
ÅEnhanced Freshwater Explorers

10



Monthly conductivity observations 2000-2015

Training Validation

Sites 1,785 95

Observations 11,796 785

to color these stream catchments 
and segments

Starting data set had 
2,466,719 observations 

for 173,319 sites
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Data set we used to make the model
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Random Forest Modeling

Single tree from 
all observations
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From the original data set randomly remove some sites

Random Forest Modeling
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WE

>20% CaO <20% CaO

New model with some 
samples removed
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U.S. Environmental Protection Agency

Build many trees with randomized subsets of original data

Random Forest Modeling

Random forest fits many 
classification trees to a data 
set

and then combines the 
predictions from all the trees

Prediction = aggregation of predictions 
from all trees

Average 
prediction
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Network 
watershed

Local 
catchment

Stream 
Reach

Å 1:100,000 scale

Å 2.6 million stream 
reaches with 
catchments

StreamCatprovides hundreds of landscape metrics 
(e.g., % ag) for NHDPlus stream network

Random Forest Modeling
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https://www.epa.gov/national-aquatic-resource-surveys/streamcat-dataset-0


Predictor variables used in the random forest model

Regression Tree Analysis

StreamCat
Landscape Data

Monthly 
Climate Data 
2000-2015

Spatial Spatial + Temporal
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Training
R2 = 0.92
RMSE =55 µS/cm

Validation
R2 = 0.83
RMSE =67 µS/cm
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+100 µS/cm of measured

at least 100 µS/cm less 
than measured

at least 100 µS/cm more 
than measured

Predicted compared 
to Measured

Model Performance
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Negligible change in background 
between drought and rainy years where 

other parameters are minimally 
affected

(<170 µS/cm nationwide)

Average background 
2001-2015

Natural Background During Drought
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https://arcg.is/KHb9S23

https://arcg.is/KHb9S


Predicted background view color coded catchments
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At higher resolution, watersheds change to 
stream network 
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Select a stream 
reach to obtain 

information

Select a stream segment for 
predicted background
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Switch to National Measured Conductivity

Select symbol to 
obtain measured 

values



National Measured Total Phosphorus View
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PBC Link

EPA WQP Link

NWIS Link

Password 
protected links

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


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

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. 
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