- - ~\ =
-
- i E‘A

o
e
-

S

)]

!

o~ N ~ @CHI
S

T =,
g
-l ‘ -
- - o~ _‘l
\ .
B
-
\.

J )
/¢

T -
- ———
A :

o

Q\

——
:
e B B -
- - at -
o A SN -

Quantifying Flood Hazards In a
Nelghbornood Near You:
Off-the-Grid Adventures In 2D Modeling
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Hydrology & Hydraulic Model Domains

A 1D H&H domain must encompass the full drainage system and contributing a

A 2D Hydraulic domain however has lots of options, somewhere between:
A Small subset of the 1D H&H domain

A Beyond 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

AMinor dralnage system components designed to convey flows =
F2NJ 0KS aYIlIffSNE Y2NEFB O2YY2Vj
A Active during all runoff producing events

A Closed conduits (e.qg., circular pipes dotemaing and open channels
(e.qg., swales, roadside ditches, and creeks)

AMajor drainage system: components designed to convey flows "%
T2NJ UKS f I NBSNE fSaa O2YYz L
A Active when the minor system is overloaded

A Discharge to receiving waterbodies and watercourses via |
transportation rightsof-way, through swales and channels betwe
buildings, overtopping of ditches/creeks, etc.

AMajor/minor flow exchange must be properly characterize




Minor System Loading

Cumulative
Road

A Load all surface runoff directly into 1D pipe networkl  overtiow

MH3

A Major system Is activated once hydraulic gradeline fises
to the ground surface (i.e., upwelling of minor syste Trunk

Sewer

flows into major system) Flow

A Assumes pipe capacity Is limiting
A Inlets/laterals do not need to be included in the models;

CB

MH2 ‘
Cumulative

Surface
Inflow

A Typically used for master planning and concept design

MH1



Major System Loading

Road Road

A Load runoff onto 2D surface mesh (or into 1D inlet)| \°veo* Overflow

A Major system activated immediately, with minor sysie
iInflow and upwelling depending on flow conditions Trunk

Sewer
Flow

A Assumes Inlet/lateral capacities are limiting

A Inlets/laterals must be included in the model to prope Iy
characterize flow exchange Lateral Flow

A Hydrology model will need a higher level of detall I MH2
urface

Lateral Flow \CB

A Not all surface runoff is collected by the 1D pipe netwg

Surface
Inflow Inflow

ATypically used for detailed analysis and design Trunk

Sewer
Flow

MH1
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Quantifying Flood Hazards

AHazard analysis identifies the likelihood and magnitude of a flood event

A Likelihood: probability of a flood event occurring

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

ARisk analysis identifies the consequences of a flood event
A Assesses physical hazards and potential impacts on society, economy, environment, et

AHazard (from the model) + Exposure + Vulnerability (of people, property, infrastructure)
1D Model Results I 2D Model Results
(hazard at a point) - e o s == (hazard over an area)
§2 \\\-so-yr -
m 25-yr \\

| 10-yr

Water Velocity (ft/s)
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Table 1: Simplified Flood Depth and Velocity Severity Raster Symbolization Categories
. Depth * Velocity Range Depth * Velocity Range
Flood Severity Category (ftiisec) (m¥sec)
Low <22 =02
Medium 22-54 02-05
High 54-161 05-15
\ i 1-26. bh-2
ery High 16.1-26.9 15-25 ~
¥4
Extreme =269 =25 A a S
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