. HICC SMHI
\vv{;/\\\ |
- // /

\/
\ . = HEPEX WORKSHOP 2023

\ // k ] FORECASTING ACROSS SPATIAL SCALES AND TIME HORIZONS
S |

{

\ \ 2 // IMPACT-BASED FLOOD WARNINGS
\\ J IN SWEDEN USING A FLOOD
/ INUNDATION MAP LIBRARY APPROACH

\ ( N BLESSING OR CURSE?

L

Richard Alpfijord Wylde, Nina Bosshard | nina.bosshard@smbhi.se,
Disa Ekholm, Marc Girons, Clara Greve-Villaro, Fredrik Schiick



mailto:nina.bosshard@smhi.se

SMHI issues warnings for flooding
as a consequence of...

High discharge in
rivers and lakes



Modelling strategy SMHI

Hydrological forecast = Water depths Intersection with Warning Collaboration
from S-HYPER4 interpolation impact data level with actors in
Buildings!® calculation advance of a
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Pre-compiling of a
Flood inundation map library using
LISFLOOD-FP!'land GRASS-GIS
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Modelling strategy SMHI

13.500 sub-catchments with an upstream area >50 km? and an
average size of 8 km? are simulated

Spatial resolution is 5 m for the river models, but was locally
increased to 1 m in lake models to better reflect dam structures

~10 000 river catchments are modelled with a (80% running, 30%

coupled 1D-2D hydraulic flood model with good quality)
~3500 lake catchments are modelled with a (65% running, quality
simplified GIS-interpolation model assessed but not calibrated)
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Modelling strategy SMHI

Hydrological forecast

from S-HYPEBR4
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Start of the operational part of the
workflow

S-HYPE: hydrological model used
in the forecasting service

Lumped (subbasins)

SLC, Soil and Landcover Classes
(HRU concept)

Daily temporal resolution



Modelling strategy

Water depths
interpolation
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“ Klippbergen

Overlay of operationally
computed inundated

© area with impact layers

—> Affected objects are
highlighted

—> Areas without
Impacts are not
highlighted



Example from forecasting system
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Warning
level
calculation
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E.g. a certain
number of
houses flooded,
length of affected
infrastructure, ...

Derived for
smaller, defined
warnings areas



Modelling strategy

Collaboration

with actors in

advance of a
warning
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Local flood defence actors

A warning is proposed and shared
with regional flood defence actors in
advance, allowing to incorporate local
knowledge into the warning.



Modelling strategy SMHI

Hydrological forecast Water depths Intersection with Warning Collaboration
from S-HYPER4 mterpolatlon impact data level with actors in
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Impact-based flood warnings - SMHI
both a blessing and a curse

We are operationally and at a high spatial resolution

_» » computing flood inundation extent

E—
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2 ~: » over vast areas in Sweden

X

» on a dalily basis.

Currently, numerous limitations negatively affect
» the quality of the modelling results leading to

» a high manual workload that cannot be handled in
situations where it's most needed.



What’s next? (apart from improving models) SMHI
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»

Adjust criteria: more severe consequences (e.g.
more houses affected)

Generalize information: for the public (both visually
and content-wise/text)

Streamline internal workflows: more rigourous

Simplify procedure: to notify regional actors
(automatisation? no quick fix...)

Overall aim: boil down the vast amount of available
data to useful pieces of information (user-specific!)
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1/ WANT TO SHARE YOUR
EXPERIENCE oR IDEAS?

we're curions — let’s discuss!



