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HydroLogics (www.hydrologics.net)
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What’s a Model, and What’s a Model Good For 
Anyway

• An abstraction of some reality

• You can test the “goodness” of the abstraction by 
comparing it to the real world (research models)

• You can attempt to predict the future (or discover the 
past) using the abstraction (management models)



Types of Models

• Empirical (e.g. regression or neural network models)
• Mathematical cause and effect models (e.g. 

hydrodynamic models) - physical models
• Structural models (e.g. the USACE SF Bay Model, AI 

models - sometimes)
• Human behavior models (e.g. economic models and 

OASIS)



Competing Needs
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NYC Schematic



You Must Know What Matters

• Simulation models don’t tell you what matters

• You need metrics – performance measures

• Displays that allow quantitative or qualitative 
comparisons between alternatives
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Metrics Allow You to Explore the Nexus

• Energy 

• Food

• Water
– Value Added

– Supply reliability

– Flood Control

– Recreation

– Power

– Food

• Getting the metrics right is most of the battle
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Irrigation Shortages
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Crop Failure
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Induced Shortage
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Hydropower – It’s more than KWH
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Recreation
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Environment
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Calgary Forecast Seasonal Flood Risk
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Simulation Models and Dispute Resolution

• It’s a process
• Performance metrics are the key
– Encourages stakeholders to think about what they want
– Helps stakeholders understand each other’s needs
– Builds a basis for communications

• Build credible tools
– Vet data, science, and assumptions, educate participants
– Involve stakeholders directly

• Provide a common and equally available method for 
evaluation
– Level the playing field

• Encourage collaboration
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Drought Tournaments
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Drought Exercises
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The New Normal
20

Increasing Cost of 
New Supply

Growing 
Competition 
for Limited 

Supply

Increasing 
Hydrologic 
Variability



DRO: Dynamic Reservoir Operations
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From AWWA Opflow magazine, March 2016



Limits of Static Rules
23



Sample Forecasts
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Sample Forecasts
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Dynamic Rules Based on the Forecasts
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Implementation of Dynamic Rules
27


