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Flood Early Warning Pilot

Purpose

* Monitor and provide early awareness to the UK
Foreign, Commonwealth and Development
Office (FCDO) of the risk of flooding from
imminent tropical cyclones

Operation

* Produce a bulletin describing prediction of
flooding and impact on local population and
infrastructure.

» Response within one working day
Audience

« The bulletin is circulated to governments, local
meteorological organisations and humanitarian
decision-makers.
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VERY SEVERE CYCLONIC STORM MOCHA
[BANGLADESH AND MYANMARY]

Flood Early Warning Pilot

ue date
Bay of Bengal - Cyclone Mocha

lonic storm Mocha Coastal Forecast - Population Exposed

(pected to strengthen in the
next 36 hours and make landfall : 1'!05)’2023

murr‘uing (UK time)
A coastal surgeis expected along

Fluvial flooding

* Global Flood Awareness System s s
(ECMWE, University of Reading, IFRC
Climate Centre)

There is still considerable
uncertainty at present as location

and depth of flood

Coastal flooding from surge M emaon
« TELEMAC-2D (HR Wallingford) o
+ LISFLOOD-FP (Fathom) i

O Figure 1: Map showing districts with the highest popu
x p o s u re a n a ys I s This has not been updated since the previous bulletin (11

* Impact on population and N oA o s s o ks s, oprcors o ety s
infrastructure (University of Bristol,
Fa‘thom) o e o i S o ko e e
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14 responses
2019 to 2023
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Event name (# bulletins) Biparjoy (1)

Landfall date 15/06/23
Country location Pakistan
. Kenneth
Idai 25/04/19
15!03!19_ Mozambique
Mozambique
lota
1711720
Nicaragua
Eloise
23/01/21
Mozambique
Freddy (7)
24/02/23 & 11/03/23
Mozambigue/Malawi/Zimbabwe
A A A
/) // /f /7

Sitrang (1)
24/10/22

Bangladesh
Amphan

20/0520
Bangladesh

Gombe (2)
11/03/22
Mozambique

Batsirai (3)
056/02/22
Madagascar

Mocha (2)
14/05/23
Bangladesh/Myanmar

Ana (1)
26/01/22
Malawi

Cheneso (1)
19/01/23
Madagascar | -~

Emnati (1) . g
22/02/22
Madagascar



Requirements for
modelling of surge

Cover areas at risk of TC surge that are of
interest to FCDO

= Resolve wind & pressure fields, coastal

bathymetry and shoreline
e ~1Tkm nearshore
Include tide

Runtime should be short - target of < 1hour (36
cores)

Regional hydrodynamic models

« Bay of Bengal

« Caribbean Sea

« Mozambique Channel

* Philippines

« East coast Madagascar

 Arabian Sea
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TELEMAC-2D hydrodynamic model

TELEMAC-2D has been used to hindcast
TC surge and currents

ODIS AN

Validated as part of previous projects:
« Australia

« Bangladesh

« The Bahamas

Include tide, wind and air pressure

Start from a basic level and
incrementally improve methodology

Google Earth
A8, LS, Navy, NGA, GEBCO

Deta 510, NOAA,
1100 km |

[ VAV Y,
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Analysing warnings

Warnings issued by agencies provide
forecast

Position of centre of cyclone

Maximum sustained wind speed

Radii of wind speed thresholds

Provided at 6 or 12 hour forecast times

T
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Wind field set up - Cyclone
Mocha
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Cyclone Mocha -
Myanmar
May 2023
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Cyclone Sitrang - October 2022

DWW T |
®chandpur BIMSS

/ \y | 3%{ = Water level peak
 Jrrmpora SSE « Forecast: 7.6mCD
« Observed (BN): 7.3mCD

‘ A
“®*Noakhali Gl

®Bafshal <14 2
e Y
P!@g

55 g (ina I9SA1

9
"‘[ ﬁmy g

mage Landsat IC‘opemlcys
Inage © 2022 Terratfetrics

AN

10 hrwallingford



n

Deterministic and probabilistic approaches

Deterministic approach

 Used forecasts from 2 or 3
organisations (RSMC/JTWC/ECMWF)

Long lead time forecasts

* Large uncertainty

* Limited value | 111052023 06:00

Complex locations (e.g. Philippines)

 Small change in cyclone track or
intensity = large change in predicted
surge

Investigating a probabilistic approach
with ensemble tracks

& ok

12/05/2023 00:00

13/05/2023 00:00
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Reflections

Despite assumptions and simplifications, warnings

have been well received
* Prediction of no coastal flooding is valuable
* Any advance warning is useful
- Where is flooding most likely?
- Indication of severity
Presentation of predictions
« Concise and clear
* Understandable
* Simple explanation of uncertainties
 Expertinterpretationis vital

Incremental improvement is valuable
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Open TELEMAC-
MASCARET

Open source suite of models
http://www.opentelemac.org/

LOGOUT SUPPORT SEARCH COMMUNITY DOXYDOCS WIKI DOWNLOAD FORUM CONFERENCE

open TELEMAC-MASCARET

The mathematically superior suite of solvers

You are here: Home

Latest News

Welcome to TELEMAC-MASCARET TELEMAC Training in Hangzhou,
China, 9-11 December, 2020
J 20 October 2020

TELEMAC-MASCARET is an integrated suite of solvers for use in the field of free-surface flow. Having been used in the

context of many studies throughout the world, it has become one of the major standards in its field. A training session on open
TFI FMAC-MASCARFT will he held
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http://www.opentelemac.org/

TELEMAC-2D

2D free-surface flow model

Depth-averaged model

Solves the Shallow Water equations

Bed elevation, free-surface level, u and v velocity
components

Flows inrivers, estuaries and seas

For navigation studies, sediment modelling and
effluent discharge simulations

Assessment of available tidal energy sites
Impact of coastal/waterfront developments

Flushing assessments of marinas, harbours and
canals

Flooding risk to storm surge, rainfall or tsunami

events
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Hurricane lota

Hurricane lota

- Made landfall on east coast of
Nicaragua on 17th November 2020

- Category 4 hurricane at landfall

TELEMAC-2D Modelling
- Used The Earth by TELEMAC!

- Coarse model - useful for identifying
location of surge

- Regular mesh and bathymetric errors
(GEBCO)

1S. Bourban, M Turnbull, A. J. Cooper, “The Earth by TELEMAC” Proceedings
of the XXI1Vth TELEMAC-MASCARET User Conference, Graz, Austria, ppl-
8, 2017.
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Cyclone Eloise

Cyclone Eloise

- Landfall near Beira in Mozambique on
22nd January 2021

- Category 2 at landfall

TELEMAC-2D Modelling

- Dedicated model of Mozambique
Channel

- Includes tide

- 2.5m surge forecast coinciding with
neap tide

- Total water level forecast to be less
than MHWS

magellandsay € pm

A § N -
Ba Chi
Deta 510, NORE, S| Navy, NGA, csafé\ldw\j
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Typhoon Rai

2021-12-16 11:00:00

Typhoon Rai FREE SURFACE M "
- Philippines 16th December 2021 .
- Category b |
- Tracked across Visayan Islands, central 2

Philippines

TELEMAC-2D Modelling
- Dedicated model covering Philippines 1
- 2D structure of wind fields important
- Tide difficult to model v
- Resultant surge very sensitive to track .,
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