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4 Models for downscaling — step 2 : urban scale or “last mile” downscaling

Approach:
- 1D simulation at coastal area
- 2D simulation on land

- 1D simulation in riverbed

Coupled

Water reaches the 2D area from:

- the river (flow rate due to bank
overflow, Q)

- the sea (water level as boundary
condition n)
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4 Models for downscaling — step 2 : urban scale or “last mile” downscaling

4.1 Download and install HEC-RAS

The setup package includes HEC-RAS 5.5 Beta

About Newsletters Software Publications Training Visitors Links Contact

Primary Download Site:

& Download HEC-RAS 6.5 Beta Setup Package (208 MB) [Release Notes] Welcome to the Hydrologic Engineering Center's (CEIWR-HEC) River Analysis System (HEC-RAS) website. This software allows the
HEC-RAS A A : , . , :
it te Download Site: user to perform one-dimensional steady flow, one and two-dimensional unsteady flow calculations, sediment transport/mobile
Alternate ) bed computations, and water temperature/water quality modeling.
& Download HEC-RAS 6.5 Beta Setup Package (208 MB) [Release Motes] HEC-RAS
Supported Operating Systems: Features
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HEC-RAS 6.4.1 Windows: A o [ = e
Documentation :
The setup package includes HEC-RAS 6.4.1
Training
Primary Download Site:

& Download HEC-RAS 6.4.1 Setup Package (205 MB) [Release Notes] Known Issues

Alternate Download Site:

Bug Report
& Download HEC-RAS 6.4.1 Setup Package (205 MB) [Release Notes] S B 225 Moppe - O X
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HEC-RAS 6.1 Linux: e

The Linux setup package (zip format) contains HEC-RAS 6.1 HEC is 1
version of HEC-RAS beyond the scope of what is included in the pre

Current Version:
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& Download HEC-RAS 6.1 for Linux (245 MB) [Release Notes] ‘ P —




4 Models for downscaling — step 2 : urban scale or “last mile” downscaling

4.2 Build the computational grid

Massa DEM 2m x 2m

Elewation {m’

A digital elevation mode
needed (with buildings an
the bathymetry of the coastal area

The geometry (cross sections,
hydraulic structure and x,y coord) of
the river
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4 Models for downscaling — step 2 : urban scale or “last mile” downscaling

4.3 Build the computatlonal grid
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N Geometric Data - FrigidoAttualeSshR2 — O

File Edit Options View GIS Tools Help
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4.4 Build the computational grid

Tools

Create the connections (Lateral Structures)
between the 1D river and the 2D floodable areas
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4 Models for downscaling — step 2 : urban scale or “last mile” downscaling

4.5 Setup a simulation

Files needed:

- geometry

- | boundary/initial conditions
- | plan|(combination of geometry and boundary conditions and model parameters)

BN HEC-RAS 6.3 N .
File Edit Run View Options GISToels Help

S| 8| e[| Flm| A5 k]n [5E = <[ A8~ 2] BB o) o
Project: I'nassa |n:|:hnudelli_HECRﬁ.S‘lsEmp‘l,massa_new‘l,rnassa.prji g
Plan: |5shR2_rc85_2045_2095_TR500 id:\modelli_HECRAS\setup'massa_new'\massa.p70

Geometry: Frigidn.ﬁ.MaleSshF‘.F_' ||:|:‘l.rrmdelli_HECRAS‘lsemp‘l,massa_new‘l,massa.gl:l5

Steady Flow: | |

Unsteady Flow: | [5shR2_rc85_2045_2095_TR500 id:\modelli_HECRAS\setup\massa_new\massa.us4

Hydr Design:  PPp id:\modelli_HECRAS\setup'massa_new'massa.h01

Descripbion: I J ISI Lnits

Q) score
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4.6 Setup a simulation
HEC-RAS 6.3

File Edit Run

- Create boundary and initial
conditions

View Options

- River discharge upstream \

250
triangular shape 200
with peak value -
associated to a g 130
specific return = 100
period (TR200) -

Water level at the coast (multiple data based on the
number of sections into which the shoreline has been
divided (water level is also associated to Return
Period in dedicated simulations)

15 Tools

Help
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File Options

Help
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Description:C|Q_rcp45_2015_2065 w

Boundary Conditions I Initial Cundiﬁunsl Meteorological DaEI Chserved DaEI

Boundary Condition Types

Stage Hydrograph

Flow Hydrograph I

StageFlow Hydr. | Rating Curve

raormal Depth

Lateral Inflowe Hydr, I Uniform Lateral Inflow | Groundwater InterFIan

Elew Controlled Gates I

Mavigation Dams |

IE Stage/Flow

|
|
T.5. Gate Openings |
|

Fules Precipitation

| N H|

Add Boundary Condition Location

AddRS ... | AddSA/2D Flow Area ... |

&dd Conn

| addpumpsta .. | AddPipe Node ... |

Select Location in table then select Boundary Condition Type

River Reach

Boundary Condition

1| Frigida Frigido

Flow Hydragraph

2| Frigido Frigido 1

Stage Hydrograph

Storage /2D Flow Areas Boundary Condition
1|north_01 BCLine: bc_sea_north Stage Hydrograph
2|sea_bc BCLine: down_sea_bc Stage Hydrograph
3|south_01 BCLine: bc_sea_south Stage Hydrograph
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4.7 Setup a simulation

File Edit Run View Options GI5 Tools Help
Create the plan e : ) .
~u == i i
&6 X 5a] @l EDalaE = <2 2] ek v | B8 =]
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- Options about numerical aspects
]
Write Geometry Information
}1“ Layer: COMPLETE
File @= Elp Geometry Processor
e o s o ] e T = =
Geometry File: |Frigido.ﬁ.th..|a|e55hR2 j 1B Curve:
| Unsteady Flow File:  |Q_re45_2015_2065_TR200 | | Unsteady Flow Smuiation

Programs to Run

[v¥ Geometry Preprocessor

[¥ Unsteady Flow Simulation
[~ Sediment

Iv Post Processor

Plan Description

I Floodplain Mapping

Simulation Time Window

Starting Date: 0BFEB2019 4| Starting Time: oo
Ending Date: voFEB2019 | Eadiog Tie: 2300
Computation

10 Second J Hydrograph Qutput Interval: |1 Hour -
1 Hour - Detailed Output Interval: 1 Hour -

i HECRAS\setupmassa_new)massa.dss

Project DE5 Filename:

Mixed Flow Regime (1D only) is enabled.

| » Compute « I

Options about marching and output time steps

Finished

Iteration (1D): 0O

Simulation:
Time: 3.8694 O8FEB2019
Unsteady Flow Computations

03:52:10

Unsteady Post Processor

Iteration (2D): 0

Date,/Time:

Stored Map Generation

Map:

Computation Messages

Geometric Preprocessor HEC-RAS 6.3 August 2022 ~
3 Internal Boundary curve(s) have been read in
Finished Processing Geometry M Od el iS ru n n i n g
Writing Event Conditions ...
Completed Writing Event Condition Data
Performing Unsteady Flow Simulation HEC-RAS 6.3 August 2022
Unsteady Input Summary:
1D Unsteady Finite Difference Mumerical Solution
2D Unsteady SWE-ELM Equation Set {faster) v

Pause Make Snapshot of Results (0-8%%)
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4.8 Setup a simulation

- Simplified approach for the storm surge to avoid the run of
XBeach simulations

2010 2020 2030 2040 2050 2060 2070 2080 2090 2100

Two time series: wave heigth (H,) and water level (n)

Sum of the contribution of wave runup R, (H) and n to total o
water level: ;o1 = N + Ry, (Hy)

I}

2010 2020 2030 2040 2050 2060 2070 2080 2090 2100

Runup R, determined via Stockdon et al. (2006) or Atkinson et
al. (2017) formula:

H,LV0.536i2 + 0.004
2

Rz% =1.1 035[1/HST) +

Extreme Value Analysis

Ry, = 0.92i/H.L + 0.16H,

| = beach slope, L = wave length C./
O
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4.9 Visualize model output
HEC-RAS 6.3

File Edit Run View Options GI5Tools Help
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4.10 Massa study case in SCORE

River discharge simulation

RCP45 2045-2095 TR200
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4.11 Villanova study case in SCORE

River discharge simulation
RCP45 2045-2095 TR200




Wrap-up

In describing methods and models for understanding the effects of climate change at the scale of our
everyday lives, we have made two journeys: one across scales, from the global scale where we measure
effects due mainly to the sun-forced ensemble dynamics of the atmosphere and oceans, to the local scale

where we observe the effects closest to us..

Actually through the models we also make a journey through time, to simulate, based on our current
knowledge, what has happened in the recent past and what is supposed to happen by the end of this century,

and beyond.

Models are an exceptional knowledge tool, they are affected by uncertainty. Even in an uncertain and error-

filled environment, they remain the only way we can predict the long-term effects of climate change.
We have the opportunity, using models that are available to the entire scientific cormmunity and beyond

(community models), to be able to make plans that affect our future lives and those of future generations,

design sustainable and socially acceptable adaptation solutions, and raise awareness among all citizens.
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