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ow we use urban flood models




S S Investment decisions

urban flood
models

-

4K

Business planning

Individual scheme
decisions

@ Stantec



Strategic assessment of risks — but
arben oo differing levels of detail

models

Basic view ’\-( ) Detailed view Location | Enter aplace or postcode in England n

g N S -
Z = el \ Full screeny” )
/ \’(,‘ {".sl.‘z%\ \ . Flood risk
(O Extentof flooding # .W

' P4 \:‘ ———
Depth and flow v » AL o j
Netherthorpe
(O estimates at 04 TN \x\ ;\

“ Flood risk from rivers
or the sea

B ) S A y :
monitoring stations ool Mohen // 2 High
’Nothor‘\orpc ,./
* Road
A /d
Flood risk from surface /i g // '
water h ( : — B
i h| - Cathiedral Medium
(® Extent of flooding 1 i
i'l' \ City Hall
P i = -
O Highisic depth ; v Uriversity of West Street
{ Sheffield 3 > 9 i
(O Highrisk: velocity 1 : o
v h
nhill mjin
(O Medium risk: depth '
(O Medium risk: velocity 7 o Very low f g
Broomfielc |
ot -~ o

Low risk: depth L NN, SIS -
O P ol =7
(O Low risk: velocity Location you W ‘ /N

selected ‘- e S~
J .
k.__‘ Flood risk from " 'J

reservoirs . L]y b
() Extent of flooding A ¥ |
(O Flood depth 4

(O Flood speed




How we use
urban flood
models

Understanding problems

* Help to determine the
causes and mechanism

« Help to understand the
extents

 Vital to ensure the right
solution can be developed

@ Stantec



How we use
urban flood

. Predicting events and incidents
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Become more proactive in
our response to flooding

Help to prepare for
flooding

Manage an event as it
happens

Efficient clean up
afterwards



Plan and respond to flooding due to
How we use .
urban flood other causes Issues

models
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: \ 7




ow we undertake urban flood modelling
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Apply rainfall fo the mesh and ignore
S the need for inferaction with the below

undertake urban

flood modelling grou nd Sysfem

« Above ground routing
only

« Make an allowance for
the below ground
system performance

* Representative for more
extreme events

@ Stantec



How we
undertake urban
flood modelling
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1D simulation of below ground and

stored or lost flooding at nodes
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How we

undertake urban mesh and back through nodes 1D-2D

flood modelling

L] .

Enable the model 1o flood on to the

Commonly applied

Coarse or detailed
application makes it very
flexible

Typically uses nodes to
enable flooding

Still ignores some of the
likely locations of
Interaction

Topography granularity

@ Stantec



Become more detailed with gully and

How we

undertake urban ConneCTlonS mOde”ed

flood modelling
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. But we should not forget the most
undertake urban frequent urban flooding risk

flood modelling




What are the challenges we tacee
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What are the
challenges we
face?

Stein et al

Computational accuracy under all
condifions

« Accuracy & application of
the equations for below
and above ground

« Operational performance
* Mechanical

* Silt and sediment
movement

* Interventions



Spatial rainfall representation and short

What are the

challenges we ferm forecasting

face?

 Accurate measurement
spatially for model
validation and confidence

BK-RADAR-SAT

=9

 Prediction in the next 24

c } hours for operational
",- planning & response
7 ¥y | * Where
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- "'

10 20 30 40 SO(ﬂO 70 80 90 100 110 120

_ _ @ Stantec
Rain Music (2012)



What are the
challenges we
face?

Geftting the right level of infegration to
account for the appropriate level of
INnferaction




What are the

challenges we
face?

Key elements in predicting flood risk
rest with the quality of the data

DTM vertical and
horizontal resolution and
accuracy

DTM vs Model Level
Correlation can be poor

Many models are
simplified with properties
a considerable distance

from the nearest pipe

The 2D surface in models
are not enhanced enough
with surface details

All basements have been
Auto-connection of assumed as connected to
laterals not validated. the sewers. Basement
levels are assumed



Abllity to enhance accuracy
What are the automatically with the larger data sefts

challenges we

face? available
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Underlying model confidence for the
Sz purpose being used for

face?

Historical

verification  /\SSetdata

Sub-
catchment

Flow data




Key research needs to address




Key research needs to enhance urban flood
modelling

Runoff (for 1D and 2D models) — fundamental research

Improved understanding of measurement, identification
and replication of infiltration entering systems

Sediment entry, tracking and movement and its impact on
performance

Continue to improve the replication of the interaction
between the 1D and 2D (minor and major) — boundary
conditions

Real time dynamic modelling with self learning and
uncertainty assessment/quantified
@Stantec



What were yours.......




Questions

chris.digman@stantec.com
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