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Presentation Introduction and Overview

What is Cell Size Convergence?

Al n well desi gnedcethsizd el | |
convergence refers to the tendency for model results
to trend towards a common answer as cell size
decreaseso

Why is it worth talking about?

Small cell size = lots of cells = long simulations
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Why is it worth talking about?

Two Dimensional Modelling in
Urban and Rural floodplains

Small cell size = lots of cells = long simulations T

What 6s necessary?
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1. Rural situations 1 Scenario testing
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2. Urban situations i Scenario testing

3. Comparison to 2D modelling guideline
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2D Modelling Guideline
Urban and Rural Floodplains (ARR, 2012)

Factors to consider:

A The scale of topographic and flow phenomena
A The desired level of output detail

A the length of event time and model run time

A The size of the area of interest

Recommendations:

Modelling Case Typical 2D Cell Resolution

O 5 grid/ mesh el

Flow in Channel
across the channel

Urban Overland 6ft to 15ft (2m to 5m)
Flow in Floodplain 30ft to 150ft (10m to 50m)

Lakes and Estuaries Flexible mesh 1 range of cell sizes
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Rural Case Study
UK Environment Agency - Test 5
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V¥ Graph Reporting Location
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Reporting Point 5
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Result Discussion
Guideline Comparison

A Flow magnitude means valley is acting like an open channel

A Convergence observedwhenO 5 grid el ements | ater
A Results agree with guideline recommendations

A Optimum resolution depends on modelling objectives

A Why is this resolution necessary?
1. To adequately represent the valley

cross-section shape Aoy
T
2. To adequately define the cross-channel U
velocity distribution + 0=
Accurate velocity results is essential for
accurate treatment of momentum and Note: Each 2D cell only
inertia! calculates a single

velocity per cell face.
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Result Discussion
Recorded Water Levels

Angular momentum causes
super-elevation of water surface
on the outside bend.

Multiple velocity calculation
points are necessary across
channel to reproduce this
behaviour in a model
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Urban Case Study

A 212mile (54km?2) catchment
A Hypothetical 24hr storm
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A Direct rainfall approach
A 2D overland

A 1D open channel

A 1D pipe
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Urban Case Study

Cell Resolution Test Cases

10ft (3m): 5,821,000 cells
15ft (4.5m): 4,042,000 cells
20ft (6m): 2,588,000 cells
30ft (9m): 647,000 cells
50ft (15m). 233,000 cells
75ft (23m). 104,000 cells
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Results

A9.2hr simulation

A10ft case used as
baseline for analysis of
coarser resolution results
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Sample Size = 3950522 comparison points (all locations where data overlap)
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Results

A0.23hr simulation
AConvergence U

Sample Size = 4677610 comparison points (all locations where data overlap)

100%

90%

80%

70%

60% 56%

50%

Percent Occurence

40%

30%

20%

10% 6%
o 1%

0% i

o
=X
o
x
-
X
o
x
o

<-1.75
-1to -0.75
>1.75

et
=3
o)
S
wn
™
=3

-1.75to-1.5
-1.5to-1.25
-1.25to-1
-0.75t0 -0.5
-0.5t0-0.25
0.25t00.25
0.5t00.75
1.5to 1.75

. 50ft (15m) Resolution
T S I 233,000 cells

TUFLOW 2,
AR ‘w? BMT



Results

Sample Size = 4811724 comparison points (all locations where data overlap)
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Results

Sample Size = 4891825 comparison points (all locations where data overlap)
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Results

A4.4hr simulation
AConvergence V

15ft (4.5) Resolution
4,042,000 cells
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