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Design with Changing Laws of PhysicsDesign with Changing Laws of Physics

Gravitational Force:

What if the Gravitational 
Constant (G) changed 
over time?



Changing Design Rainfall Statistics
(hypothetical change – 5‐yr, 1‐hr, 2.4 inch curve shown; DC is 2.2 inch)

Source: U.S. Weather Bureau, 1961. Technical Paper No. 40, Rainfall Frequency Atlas of the U.S.



DDSS Workflow: 1 – Hot‐SpotsDDSS Workflow: 1  Hot Spots
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DDSS Workflow: 2 ‐ DiagnosisDDSS Workflow: 2  Diagnosis
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DDSS Workflow: 3 ‐ PrescriptionDDSS Workflow: 3  Prescription
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DDSS Workflow: 4 – VerificationDDSS Workflow: 4  Verification
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Trends in Maximum 1‐hr RainfallTrends in Maximum 1 hr Rainfall

Trends in Observed Maximum 1‐hr Rainfall in California (left) and the 
Southeastern States (right). Positive trends detected in 10 to 15% of 
stations (red plus signs for California, red dots for the SouthEast).

Source: NOAA, 2013. Atlas 14, Precipitation‐Frequency Atlas of the 
United States, Volume 9 Version 2.0.



Research QuestionsResearch Questions

DDSS Development and Operation:DDSS Development and Operation:

• Impact of Climate Change on Hot Spots (location, extent, 
severity, type: runoff, sediment, nutrient, pesticides)

• Robustness of Prescribed BMPs
• Strategies to Increase Robustness (if needed)
• Incorporating Uncertainty and Stochastic Techniques

Broader Questions:

• Cost of Climate Change (adaptation mitigation prevention)?• Cost of Climate Change (adaptation, mitigation, prevention)?
• Climate Evolving to a “New Normal” or Long‐Term Non‐

Stationarity?


