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ÅOne dimension or two?

ÅIȅŘǊƻƭƻƎȅ ϧ IȅŘǊŀǳƭƛŎǎ ƛƴ Řǳŀƭ ŘǊŀƛƴŀƎŜ ǎȅǎǘŜƳǎΧ
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Hydrology & Hydraulic Model Domains

Å1D H&H domain must encompass the full drainage system and contributing area

Å2D Hydraulic domain however has lots of options, somewhere between:
ÅSmall subset of the 1D H&H domain

ÅBeyond 1D H&H domain, including active surface flooding areas for the largest 
anticipated rainfall event or loading condition
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Stormwater Management In Urban Areas

ÅMinor drainage system: components designed to convey flows 
ŦƻǊ ǘƘŜ ǎƳŀƭƭŜǊΣ ƳƻǊŜ ŎƻƳƳƻƴΣ άƳƛƴƻǊέ ŜǾŜƴǘǎ
ÅActive during all runoff producing events

ÅClosed conduits (e.g., circular pipes and forcemains) and open channels 
(e.g., swales, roadside ditches, and creeks)

ÅMajor drainage system: components designed to convey flows 
ŦƻǊ ǘƘŜ ƭŀǊƎŜǊΣ ƭŜǎǎ ŎƻƳƳƻƴΣ άƳŀƧƻǊέ ŜǾŜƴǘǎ
ÅActive when the minor system is overloaded

ÅDischarge to receiving waterbodies and watercourses via 
transportation rights-of-way, through swales and channels between 
buildings, overtopping of ditches/creeks, etc.

ÅMajor/minor flow exchange must be properly characterized



Minor System Loading

ÅLoad all surface runoff directly into 1D pipe network

ÅMajor system is activated once hydraulic gradeline rises 
to the ground surface (i.e., upwelling of minor system 
flows into major system)

ÅAssumes pipe capacity is limiting
ÅInlets/laterals do not need to be included in the model

ÅTypically used for master planning and concept design
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Major System Loading

ÅLoad runoff onto 2D surface mesh (or into 1D inlet)

ÅMajor system activated immediately, with minor system 
inflow and upwelling depending on flow conditions

ÅAssumes inlet/lateral capacities are limiting
ÅInlets/laterals must be included in the model to properly 

characterize flow exchange

ÅHydrology model will need a higher level of detail

ÅNot all surface runoff is collected by the 1D pipe network

ÅTypically used for detailed analysis and design
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Major System Loading      
(incl. inlets & laterals)

IȅŘǊŀǳƭƛŎ /ƻƴƴŜŎǘƛƻƴǎ LƭƭǳǎǘǊŀǘŜŘΧ
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Quantifying Flood Hazards

ÅHazard analysis identifies the likelihood and magnitude of a flood event
ÅLikelihood: probability of a flood event occurring

ÅMagnitude: severity of the event (e.g., peak depth/velocity, maximum inundation extent, 
cumulative duration above a critical threshold value)

ÅRisk analysis identifies the consequences of a flood event
ÅAssesses physical hazards and potential impacts on society, economy, environment, etc.

ÅHazard (from the model) + Exposure + Vulnerability (of people, property, infrastructure)

1D Model Results  
(hazard at a point)

2D Model Results 
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Four-Tier Hazard Assessment

Å{ǳƎƎŜǎǘŜŘ ƘŀȊŀǊŘ ȊƻƴŜǎΧ ŎƻƳǇǊƻƳƛǎŜ ōŜǘǿŜŜƴ 
simple envelopes & FEMA severity categories
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Atlanta, GA
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West Chester, OH
 (241,000 2D cells)
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