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We will talk about

• What forecasts show, what they 

don’t

• Variability & Uncertainty

• Challenges of conveying water 

level forecasts in a 

comprehensible and actionable 

manner for coastal planning 

purposes. 

• Compare graphs and maps for 

conveying information



What do we use water level forecasts for?

• Planning design standards for buildings & roads

• Comp plan/zoning decisions

• Rolling conservation easement/regulatory overlay

• Time-aware permitting
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1. Changing baselines

2. Uncertainty in 
projections

3. Annual variability

4. Flooding proceeds 
ahead of tides



We can forecast water levels…

• Long term
• Sea level rise

• Typically an annual average water level (but surrounding by 
variability)

• Uncertainty increases as you move further into the future

• Short term
• Tide, storm surge & combined flooding

• Very specific to the storm

• Less uncertainty and variability to incorporate in visualizations (but 
scale is important)
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Best case Worst case
MHW NOAA 2017 Low scenario MHW NOAA 2017 Extreme scenario

Hard to predict 
outcome

Unlikely to be 
underwater

2050 2050

Likely to be 
underwater



Hypothetical
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Hourly water level variation
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Changing 
baselines

A problem with how we reference 
things



Mean sea level?
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This is what is 
underwater—
but what will 
flood?
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Intertidal

High 
spring 
tide



Intertidal

High 
spring 
tide



Intertidal

High 
spring 
tide



Some best practices?

• Uncertainty is easier to constrain in a map, variability is easier to 
convey in a graph

• Our focus on mean sea level may leave us unprepared for 
flooding so we need to incorporate other flood levels into our 
planning

• Good regulatory language is hard to form for an uncertain and 
variable future so monitoring and flexible policies are better 
than fixed future policies
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