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Why Forecast? Hypothesize

Forecasts exemplify the
scientific method
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Weather Forecasting Skill
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Weather Forecasting Skill
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Forecast Skill

Test predictions of how the
world works 6 times per day
at millions of locations



Water Quality Predictions
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Water Quality Issues are Near-Term

Will the river be able to cool the How much nitrate will be Can | swim in the
power plant this week? in the water tomorrow? lake today?




Forecasting Stream Water Quality

How accurately can we forecast stream water quality...
(1) the further out we forecast?
(2) with high versus low streamflow?

(3) when converted to stakeholder-relevant summary
metrics?

What challenges and opportunities will future water quality forecasting
efforts face?



Forecasting Stream Nitrate Fluxes

flux = discharge x concentration

* Input Data for Nitrate Flux Models
e Nitrate concentration data from the USGS in-situ sensors
e Stream discharge forecasts from NOAA’s National Water Model

e Observations of Nitrate Flux
e USGS nitrate sensors
e USGS stream gage discharge



Overview of Models, Data, and Tools

National Water Model
e 2.7 million stream reaches
e 1-30 day forecasts of streamflow

National Water Information System
® n-situ nitrate sensors
e observed streamflow

Nitrate Flux Model (WRTDS)
 Weighted Regressions on Time, Discharge, and Season
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Stream Discharge

National Water Information System

e > 850,000 station years of stream
levels, discharge, reservoir and lake
levels, surface-water quality, and
rainfall
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Weighted Regressions on Time, Discharge,
and Season
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Forecast Range

40 valid dates / day with
diff. Lead Times

August 1

August 2

August 3



Sites

lowa R. Little Arkansas R. Mississippi R.

Watershed: 2,915,834 km?

[Nitrate]: 1.43 mg N L
Watershed: 32,375 km? Watershed: 3,209 km?

[Nitrate]: 5.40 mg N L [Nitrate]: 1.14 mg N L



Predicted nitrate flux (Mg N-NO, d'1)

Nowcasts (lead time = 0)
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How Well Can We Forecast?
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How Does Flow Impact Accuracy?
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Nitrate flux (Mg N-NO; d’)
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Should | be concerned about
nitrate next week?
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Perfect

Exceedance Forecast Skill
(Heidke Skill Score)

No Skill

How Well Can We Forecast Exceedance?
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WQ Forecasting Opportunities and
Challenges

Data assimilation framework

Predictions at unmonitored sites
e SPARROW, Machine Learning

Opportunities
Many models, data, and tools are available to forecast

water quality now



Weighted Regressions on Time, Discharge,
and Season
In(c) = By + B1q9 + BT + B3 sin(2nT) + B, cos(2nT) + ¢
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Forecast Skill

Forecasts are the Future
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