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Cross-section of urban area
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» 1D-2D coupled modelling
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Challenging



Challenging

» How to select surface domain and sewer system data?
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Solution

» How to select surface domain and sewer system data?

: Basin scale
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Challenging

» How to depict urban structures?
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Solution APCC

» How to depict urban structures?

: High resolution DEM



Challenging

» How to depict river in urban area
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Solution

» How to depict river in urban area

: Cross-section data into DEM



Another
Challenging



Challenging

» How to select surface domain and sewer system data?
: Basin scale

» How to depict urban structures?
: High resolution DEM

» How to depict river in urban area

: Cross-section data into DEM

» Huge computational load
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SOUTH KOREA MAP

Enter your sub headline here

Area : 100,210km?

1,603,360 (250m X 250m)
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Area : 377,962km?

6,047,392 (250m X 250m)

Area : 7km X 7km = 49km?

49,000,000 (1mX1m)
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Challenging

» How to select surface domain and sewer system data?
: Basin scale

» How to depict urban structures?
: High resolution DEM

» How to depict river in urban area

: Cross-section data into DEM

» Huge computational load

: Adaptive mesh + Parallel computing
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Application
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Arlington basin, TX, UAS
manholes : 4,217

pipes : 7,566

area : 40.2km?

Legend

f—: pipe

@  : manhole
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> Land use data

DEM (m a.s.l)
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» Coupled 1D-2D urban flood model (2D)
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q,, : flow discharge from the surface to the sewer system per unit surface area

re

: rainfall intensity, a: runoff coefficient for each land use
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» Coupled 1D-2D urban flood model (1D)

0A+ 0Q _
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q,.., (Q..../dx,,) : flow discharge from the manhole to the sewer pipe per

unit pipe length,
Q,., . interactive flow discharge from the manhole to the sewer pipe

Manholes and street inlets are used connection spot between surface and

sewer system.
Weir and orifice equations are for calculation of exchange discharge (Lee et

al., 2016)

42



Surface Sewer domain

domain

Pipe Manhole Inlet

13,998,516
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7,017 549 3,615
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284,768
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OpenMP M?I ‘
directives for communication
each decomposed between MPI

2D domain tasks
MPI rank n-1

\

MPI tasks for e b =
decompoged 2D | MPI rank 1
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MPI rank O
2D surface flow
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MPI communication
to update 2D info
at a MPI task
(rank 0)

Interaction AP
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OpenMP directives
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* 1-m lidar elevation
data

* building, vegetation
resolved

« 1D-2D dynamic wave

« Hybrid parallel
computing (MPI,
Open MP)
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Computation time [HR]

20.0 50.0

05 1.0 20 5.0

0.2

0.1

1 m resolution

Serial Omp-n2 Omp-n4 Omp-n8 Omp-n16  Hybrid-N8n8 Hybrid-N16n8 Hybrid-N32n8 Hybrid-N48n8

Parallelism

N’ and 'n" denote the number of MPI tasks and openMP
threads used for computation.
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Summary

ARCC

High resolution & basin scale modelling is a crucial change in urban
inundation analysis .

High resolution modelling needs huge amount of calculation
capacity and it causes demand of parallel computation skill.

OpenMP and MPI techniques satisfy the demand.

Hybrid parallel computing technique shows best performance.
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