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Corpus Christi Bay, Texas
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Data Fusion: Sensor Anomaly Detection T
with Dynamic Bayesian Networks
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Benefits of Adaptive Observation: K-Nearest-
Neighbor Model

Based on early modeling results, Paul
Montagna launched a broader sampling

T —— program and identified widespread
2e] 1 hypoxia in previously unknown areas.
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Areas with low oxygen (DO) and high forecast
variance are best candidates for further sampling




Dashboard for Real-Time Hypoxia Status In
Corpus Christi Bay, TX
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Chicago Tunnel and Reservoir Plan (TARP)

375 square miles of Chicago and
51 neighboring municipalities are
serviced by combined sewers

Over 300 CSO points exist within
Metropolitan Water Reclamation
District of Greater Chicago
(MWRDGC) service area

Tunnel and Reservoir Plan
(TARP) was designed to capture
potential CSOs; 109 miles of
tunnel up to 35 feet in diameter

The North Branch area, with a large number of high-risk
CSO points, was used as a basis for this study
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Decision Support System for Adaptive Control of Combined ][
Sewer Overflows (CSOs) in Chicago

Realtime Input: Realtime Forecasting: Control Strategy
Optimization:
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Data Products: Real-Time Rainfall Virtual Sensors
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CSO Model Predictive Control I

Precipitation forecast
for 2 hours

@ GA initializes @ GA evolution
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chromosomes consist sequence to minimize
of control sequence for overflow volume

a Z-hour raintall

prediction @ |
@ @ Gate positions and

Rainfall prediction is Two-hour prediction horizon pumping rate coded by the
updated for the next [« is moved towards the future [« first four genes (first 15
2-hour period to include the next 15 minute interval) of the best
minutes sequence are implemented
- 1
Total CSO Volume Observed
(summed over each Rainfall Update

¢ North Branch Implementation:
® 12 decision variables
® 11 values for each decision variable
® Two hour time step incremented at 15 minutes

¢ Yields a large search space (11'>®possibilities) that is difficult to search in real-time

interval)




Initial CSO Optimization Results I

Current Strategy
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IACAT Virtual Environmental Observatory for
Sustainable Agricultural Watersheds

A Obijective: Explore the benefits of real-time adaptive
sensing and modeling for improving agricultural
sustainability
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Sustainable Biofuels Framework
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Collaboration with the Energy Biosciences

Institute (EBI, USGEamargsampling site
http://www.energybiosciencesinstitute.org/)




JACAT Data, Services, and
Modeling
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NCSA Digital Watershed: Data, Documents, Data E
Products, Modeling Results




