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Remote Access Options
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Equipment Type Access Information Notes

Computers with 

microphones and 

speakers

Join Microsoft Teams Meeting

Please mute your microphone 

unless you want to provide input.

Press control and click on this 

link to bring up Microsoft Teams 

through the internet.  You can 

view the screen share and 

communicate through your 

computerõs speakers and 

microphone 

Computers 

without audio 

capabilities, or 

audio that is not 

working

Join Microsoft Teams Meeting

(888) 404-2493 

Passcode: 371 817 961# 

Please mute your phone unless you 

want to provide input.

Follow instructions above

Turn down your computer 

speakers, mute your computer 

microphone, and dial the toll-free 

number through your phone and 

enter the passcode

Phone only (888) 404-2493 

Passcode: 371 817 961# 

Please mute your phone unless you 

want to provide input.

Dial the toll-free number and 

enter the passcode

https://teams.microsoft.com/l/meetup-join/19:meeting_Yjk2ZGJjNjctNjYzYi00Mzk1LTlhNjItMmNkOTkwZGFmOGM0@thread.v2/0?context=%7b%22Tid%22:%22cb2bab3d-7d90-44ea-9e31-531011b1213d%22,%22Oid%22:%22d937afa4-a0b6-452f-8dd7-8f5b9280925d%22%7d
https://teams.microsoft.com/l/meetup-join/19:meeting_Yjk2ZGJjNjctNjYzYi00Mzk1LTlhNjItMmNkOTkwZGFmOGM0@thread.v2/0?context=%7b%22Tid%22:%22cb2bab3d-7d90-44ea-9e31-531011b1213d%22,%22Oid%22:%22d937afa4-a0b6-452f-8dd7-8f5b9280925d%22%7d


Remote Access Guidelines

ÅThis meeting will open 30 minutes prior to the official 
meeting start time to allow users to test equipment and 
ensure communication methods are working

ÅIf you dial in through your phone, mute your microphone 
and turn down your speakers to avoid feedback

ÅUnless you are speaking, please mute your computer or 
device microphone and phone microphone to minimize 
background noise
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Agenda

ÅDiscussion of model output formats
ÅDefinitions of common model terms using 

volcano analogy
ÅApplication of model terms to UNRBA 

watershed model
ÅModel performance examples
ÅDiscussion relative to UNRBA modeling

ÅDiscuss potential training topics for MRSW
ÅModeling and Regulatory Support status



Discussion of Model Output 
Formats



Definitions of Common Model 
Terms Using Volcano Analogy



ÅA simplified representation of a system or process(es) 

ÅExample ða volcano that erupts as high as the 
mountain is tall 

ÅReality ða complex set of conditions and interactions 
that cause the eruption and result in a specific 
eruption height 

ÅDifferent types of models
ÅPaper machevolcano with 

vinegar and baking soda

Å2-L of soda with Mentos candy

ÅUSGS monitoring and computer
modeling to predict eruptions 
and extents of ash plumes

Model 
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ÅSetting up the model so it will complete a 
simulation

ÅConfigure the model ðbuild the paper machevolcano 
and let it dry

ÅObtain the inputs needed for the model ðvinegar and 
baking soda

ÅInitialize the model inputs ð
measure and record the amounts 
of vinegar and baking soda used 
for your first model run

ÅSet up the model performance 
criteria ðset up a video camera 
and a yard stick to measure the 
height of the eruption

Model Development 
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ÅAdjustment of model òknobsó (constants and rates) so 
simulated values match observed

ÅAdjust the amount of vinegar

ÅAdjust the amount of baking soda

ÅContinue adjustments until 
simulations match 
observations

ÅUntil the height of the eruption
is equivalent to the height of the 
mountain 

Model Calibration
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ÅTesting the model for an independent period to 
confirm it matches observations without 
adjustment of model òknobsó

ÅUse the same temperature and amount of vinegar and 
baking soda

ÅRepeat the eruption

ÅMeasure the height

ÅConfirm it is still equivalent to 
the height of the mountain

Model Validation 

10



ÅAn assessment of how well the model simulates 
conditions relative to observations.

Model Performance
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ÅThe results of the model simulations that can be 
evaluated to answer questions

ÅUsing the calibrated amounts of vinegar and baking 
soda, what was the average height of the eruption after 
seven tests?

Model Output
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ÅA model run where a key input is changed and 
model output is evaluated for changes

ÅWhat happens if the vinegar is warmed from room 
temperature?

Scenario
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Application of Model Terms 
to UNRBA Watershed Model



Current UNRBA Watershed Modeling

ÅModel: Falls Lake Watershed 
Analysis Risk Management
Framework (WARMF)

ÅDevelopment 
ÅSet up watershed modeling 

catchments
ÅAcquired and formatted 

inputs
ÅRainfall
ÅLand use
ÅSoil characteristics
ÅWWTP discharges
ÅEtc.



Current UNRBA Watershed Modeling

ÅCalibration (2015 to 2016)
ÅAdjusted hydrologic model parameters like evaporation 

magnitude and skewness so simulated stream flows 
match USGS observations

ÅValidation (2017 to 2018)
ÅRan the model for an independent period with out 

adjustment
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Upcoming Evaluation of Model Output

ÅSo far has been used to evaluate model performance 
using calibration and validation runs
ÅVisual comparisons
ÅPerformance criteria (statistics) 

ÅAdditional output summaries can be developed for 
current status (hydrologic calibration)
ÅAnnual stream flow volumes by tributary
ÅMonthly stream flow volumes by geologic basin 
ÅHow stream flow volumes vary by storm size

ÅPrimary focus is nutrient loading to Falls Lake, which 
would be evaluated after water quality calibration

ÅWork with the MRSW to determine what output 
summaries should be included in the model report



Upcoming Evaluation of Scenarios

ÅSo far, model scenarios have not been run (models need 
to be calibrated first)

ÅUNRBA is tracking potential scenarios based on internal 
and external feedback

ÅScenarios will be used to compare model output and 
answer questions, for example

How does nutrient loading change if street sweeping is 
implemented within all municipal boundaries every quarter?

How do seasonal nutrient loads change if lawn 
fertilizer application rates are reduced by 20 percent?

How might technology improvements at 
minor WWTPs affect nutrient loading? 



Calibration and Validation Output (Focus Today)

ÅSummarizes how well the models perform when compared to 
observations

ÅGood calibration and validation provides more confidence that 
the model simulations are relatively accurate and can be used to 
inform decisions

Model Output Summaries; e.g., Nutrient Loading

ÅBy period (e.g., monthly, annual)

ÅBy location (e.g., county, subwatershed)

ÅBy source (e.g., atmospheric deposition, point sources)

Scenario Comparisons

ÅCompares the results of òwhat ifó questions or different 
conditions

ÅInforms management decisions

Primary Types of Model Output



Model Performance 
Examples



UNRBA Modeling Quality Assurance 
Project Plan (QAPP)

ÅSpecifies how model performance will be evaluated 
ÅRequires reporting of performance criteria 
Å Quantitative and objective
Å 10 flow gages 
Å 7 water quality monitoring stations

ÅVisual comparisons can be made at other locations
Å Qualitative and subjective
Å Lists several examples of graphical outputs
Å Does not specify the type to be used

ÅGraphical comparisons are particularly helpful when 
observed data are
Å Non-continuous
Å Consistently near zero (or the detection limit) 
Å Low to zero variability
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Example Time Series Chart
Comparison from WARMF Model, 6-hr time step

ÅGood for frequent observations

ÅProvides visual comparison at the 

model time step or aggregated

ÅRelatively easy, intuitive to interpret

ÅDifficult to read for longer periods

ÅDoes not convey a quantitative 

assessment of overall performance

This figure shows that overall the 

model does a good job of simulating 

the timing and magnitude of stream 

discharge peaks.  It shows some storm 

peaks are underestimated, some are 

over estimated, and others track fairly 

well, but it does not convey a 

quantitative  summary of model 

performance.   
Zoomed into a 3 month period.
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Example Time Series Chart
Comparison from WARMF Model, 6-hr time step

Two-year Calibration Period: 

More difficult to see how the model is 

performing. 



Example Box Plot 
Comparison of LOADEST Model from Annual Report

ÅAppropriate for infrequent 

observations (e.g,, grab samples)

ÅProvides visual comparison of the 

distribution of values aggregated 

over some time step; time step can 

be altered (monthly, annual, etc.)

ÅMore complex to understand

ÅPotentially hides differences or 

mismatches in predicted timing as 

long as the totals match up

This figure shows that overall, the 

model simulates values that are 

similar to those observed, but it 

does not show details of timing.  

Simulated Observed            



Example Bar Chart 
Generic Comparison for Seven Simulation Years

ÅProvides visual comparison at large 

time scale like monthly or annual

ÅMay be appropriate for some 

parameters; lacks resolution 

ÅEasy to understand

ÅDifficult to quantify performance

This generic example shows that the 

simulated values track well with 

observations for the first four 

periods, but do not perform as well 

for the last three periods.  
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Example Scatter Plot 
from Jim Bowenõs Presentation to the PFC

ÅProvides visual comparison

ÅMore complex to understand than 

time series

ÅProvides better visual assessment 

of performance

ÅEasier to see patterns of over or 

underestimation (i.e., bias)

ÅCan add statistics (e.g., R2) to 

include a quantitative assessment

Credit: Dr. Jim Bowen, UNC Charlotte

This figure shows that the 

model generally predicts 

observed temperatures within 

2-3 degrees Celsius.  



Cumulative Frequency Distribution 
from Jim Bowenõs Presentation to the PFC

ÅProvides visual comparison

ÅComplex to understand

ÅCompares the percentage of values 

above or below a certain threshold 

like 10 percent exceedance

ÅSampling regime can impact 

interpretation 

ÅMay be important consideration for 

chlorophyll-a simulations

Credit: Dr. Jim Bowen, UNC Charlotte
This figure shows that the model predicts that 

chlorophyll-a concentrations would exceed 

90 µg/L ten percent of the time.  The 

observations indicate that chlorophyll-a 

concentrations are above 90 ug/L only five 

percent of the time. At this location and time 

period, the model overestimates chlorophyll-a. 


