Handling and Mitigation of a
Flood Event
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Voss Municipality

» Area: 2042 km?
* 16 211 inhabitants
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VESENTLEG AUKE

Dete nta vesentleg auke i

v Voss herad C I i m ate Ch a n g e EHEII o Il-:lrecntftt;g:':nTlnjbur bade i intensitet og ferekomst.
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Climate allowance 40 % | onervema e o st cegntaumr o

| mindre bekkar og elver ma ein vente gj
auke i flaumvassfaringa

sa fare til meir overvatn

* West — coastal climate

Auka fare som felgje av auka nedbermengder

* East — inland climate

Som falgje av havniv ging er det venta
auke i stormflonivaa

- Vossevangen 5,8 °C / 1330 millimeters/year Stormlo

i Dimensjonerende Dimensjonerende
| gientaksintervall < 50 r| gientaksintervall = 50 ar
Klimautvikling for Vestlandet A <11lime 40%
IVF-verdier for Bergen - Sandsli (SN50480), 37 moh
>1 - 3 timer 40 %
Data fra 1984 - 2022, 25 ses. Oppdatert 31.12.2022
225 >3 - 24 timer 0% 30%
.
S Kiimapaslag for kraftig nedbar, avhengig av varighet og

dimensjonerende gjentaksintervall.
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Figur 5. Klimautvikling 1900-2017 med gjennomsnittsdata for Vestlandet, data fra yr.no. Temperatur i rgdt og nedbgr i Varighereriminutten)
blatt, trendlinjer er glattet over 10 ar. 28 —5ar 104r 204r —254& —504r 1003 — 2004

NVE report 44/2019
www.klimaservisesenter.no
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Figure 4.5 Percentage change in the 200-year fiood for medium (RCP4.5) and high (RCP8.5) emissions. Green VOSse*
indicates a reduction and blue an increase in flood magnitude.

https://klimaservicesenter.no/
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062.Z Vossovassd raget (Vosso River system)

Catchment area: 1497 km?
River length: 82,46 km

Discharge: 3440,38 mill m3/year

Mainly rain flood during late autumn (October — December)
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062.Z Vossovassdraget

Catchment area: 1497 km?
River length: 82,46 km
Discharge: 3440,38 mill m3/year

Mainly rain flood during late autumn (October —
December)
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"~ History

- There have always been large floods in the Vosso River System
 Lowering of overflow 2 times, 1865/66 and in 1999/2000

* Flood hazard map in 2006. Building limit line into the municipal
master plan: All new buildings must be positioned above maximum flood level.
Exception: Parking basements, storage areas etc.

* Trial Vosso — Evanger

- Damage flood 2014 (considered to be a 700 — 800 year flood
according to old flood zone map)

+ High flood again in 2015. An eye-opener — this will happen
more often in the future.

* New flood calculation resulted in a new maximum flood level for
Voss and Evanger (2015)

* New flood hazard map in 2020.
» High flood in 2020,

* New damage flood in 2022. The climate add-on is already here.
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62.5 Bulken (Lake Vangsvatnet)

Established January 1892

Vannfering, versjon 1 & Wholeserie 4% Day

600 m3js |
400 m3/s
200 m3/s
|
0 m3/s .
1895 1300 1505 310 1515 1920 1325 1930 1935 1540 1345 1550 1955 1960 1965 1970 1375 ) 1985 1950 1955 2000 2005 2010 2015 2020
25 - 75 persentil Middelflom @ Sarsflom @ 50ars flom - Bulken (Vangsvatnet) - Vannfering (62.5.0.1001.1)

sildre.nve.no

25-75 percentile — Middle flood — 5 years flood — 50 years flood
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Vannfering, versjon 1

600 m/s

8

Sevgral high floods in the lake Vangsvatnet 2014-2022
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Dagens klima

Q200

» Q50

2014 2015 2016 2017 2018 2019 2020 2021 2022

* Q10

2014-2022

Fire flaumar med
gjentaksintervall
mellom 10 og 50 ar

To flaumar med
gjentaksintervall
rundt 200 ar
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200 m/s
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D Sarsflom @ 504&rs flom -+ Bulken (Vangsvatnet) - Vannfaring (62.5.0.1001.1)
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Oct. 28 2014

TORSDAG |[ERNBANEN S00-ARSFLAUMEN
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']O TORSDAG |[ERNBANEN 500-ARSFLAUN
WOIRALAND 38 DRIORIT 20

14 | VAURDAG SAMFERDSEL 500-ARSFLAUMEN

lobbar pa spreng heile degeret - toget gar mandag i

metiom Voss g

Offentlege bygg/anlegg

Voss kulturhus
Voss Tinghus
Voss ungdomsskule

Pnluﬁ;sbadet

Diverse pumpestasjoner avlep
Voss idrettshall

Voss ungdomshus
Heradshuset pa Evanger
Tintrabrua

Rongavegen

E16 ved Skorve

Jernbanen ved Evanger

Kwva er skadd?

Private bygg/ anlegg

LAURDAG SAMFERDSEL 500-ARSFLAUMEN 15

Vat helg

problemvér

Park Hotell

Fleischers motell

Minigolfen

Kunstgrasbanar
Forretningsbygg Voss sentrum
Bustadhus sentrum

Bustadhus Evanger sentrum
Butikk/verkstad Evanger
Nortura sitt anlegg Evanger

Bustader 1 Elvegata, Haugamoen, langs
Vosso

Fredheim
Denija; Vossafar, Meieriet
Butikkar og bygg i sentrum

https://publikasjoner.nve.no/rapport/2016/rapport2016_36.pdf
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Flood and landslide warning service
v Voss herad

Highest danger level per day

Showing in list

Flood Warning

GTrondhelm

Fare for flom
11. november 2022
- Use weather forecast and flood -

warning from NVE and MET

*Varsom.no
» Sildre.nve.no

- Xgeo.no

o
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% 09 & Manglends Hassfisering

NVEs farevarsel for flom og jordskred samt observasjoner fredag 11. november 2022, lllutrstrazjon NVE



Preparedness in the Municipality

- Proactive and Reactive Damage Control during Flooding
Events

Flood and landslide warning service

Highest danger level per day

DEEEEEEDE

- Proactive damage control (culverts, stream - and
drainage system, spill water)

- monitoring the situation closely
(varsom, xgeo sildre, met)

Orange level

* Proactive damage control (culverts, stream -
and drainage system, spill water)
- SMS warning to the public if necessary

- monitoring the situation closely
(varsom, xgeo sildre, met)

* The municipal crisis management team (KKL) is called in

* Red level

- . S Drainage system with
* municipal crisis management team is active

self cleaning grates
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During the Flood

- Safeguard as much valuables as possible
» Drain water — secure water supply

 Keep track of closed roads etc, and assist
fire/rescue/police

* All crew available called out to assist
- Emergency plans - Evacuation?

* Monitoring flood plains — registering flood
levels
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After the 2014 Flood

* Municipal master plan — new building limit

|IneS Flaumsikkring t&%&l 3

* Mapping of critical hights in the city centre

» Mapping of critical points in the waterways

» Spot possible improvement
- Water treatment plant
 Erosion protection
* Installation of non-return valves
* Reconstruction of destroyed infrastructure

' Flood Preventing Project NVE
- FlomRisk — Voss herad pilot project

39
VOSS HERAD P

2020-2032

VOSS HERAD

2020-2032
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Mapping of Critical Hights in the City Center of Vo

62.5 Vangsvatnet
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Flaumsonekart

Delprosje

Siss-May Edvardsed
Eli K. @ydvin

g
=&

NVE

Flomberegnin

Revidert juni 2015.

Erik Holmgqvist

& | EKSTERN RAPPC

Nr. 13/2020

Flomsonekart
Delprosjekt Voss

Sweco Norge AS

&. | EKSTERN RAPPORT

Nr. 14/2020

Flomsonekart
Delprosjekt Evanger

Sweco Norge AS

& | EKSTERN RAPPORT

Nr 442019

ﬁ

NVE

EKSTERN RAPPORT

Nr 5/2018

Faresonekartlegging i Voss
kommune
Skredfarekartlegging i Eidfjord, Ulvik

og Granvin kommuner
Herbjern P. Heggen, Asbjern @ystese. Astrid Lemme,
Mariia Piblainen, Kaja Krogh og Frode johannesen

Peter Gauer, Kjersti Gisnds, Heidi Hefre, Christian Jaedicke,
Trond Vernang

http://publikasjoner.nve.no/flomsonekart/2006/flomsonekart2006 _04.pdf
https://publikasjoner.nve.no/rapport/2015/rapport2015_56.pdf
https://publikasjoner.nve.no/eksternrapport/2020/eksternrapport2020 13.pdf
http://publikasjoner.nve.no/eksternrapport/2020/eksternrapport2020 14.pdf
http://publikasjoner.nve.no/eksternrapport/2019/eksternrapport2019 44.pdf
http://publikasjoner.nve.no/eksternrapport/2018/eksternrapport2018_05.pdf




v Voss herad

After Flood 2022

» Evaluation of the flood event

* Vossa Climate 2030
« «Strategy’ for climate adaption»

* Review of VossaROS (2023)
« Scenario 3: «Evanger under water»

* ldentfy improvement possibilities for buildings and
infrastructure
 Financial support to prevent future damage

VOs§2'2050 s B
a0 s

* Review of the municipal master plan 2024- 2035.
» increased focus on flooding and storm water

Vossaklima 2030

- fré krise til handling og framtidstru

What can we do better next time ... s -

e 1
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Climate Projection
- Wetter and Wilder

e « Wetter and wilder climate
* Flood projection + 40 %
» Annual precipitation increase 15 %
+ Rainfall intensity increasing by 30 %

* Recommended dimensioned precipitation + 40 %

Tegnfarklaring

I ©ccorte byaninger Q200+40%
Bl Flom Qz00+40%

0 50100 200 300
| — ]

Ill.ujgh;msmdla flomdempends
Bitak Vossavassdraget

Fiomsonekart
\ossevangen 0200-+40%

Malestokdk:  1:7,500

Oppdrag: 120236 Dato:01.12.2016

Tegnet: KLW

Kartgrunniag: FKB

Mulnconsult
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Climate Projection
- Wetter and Wilder

* « Wetter and wilder climate “i | saw el LN
2 : ”1/ ~—\d\..L:..tx-un-"‘“"_ \
- Flood projection + 40 % z ~
g|
§ I‘ ; Shgen,
° DI i i i 0, - h .
Annual precipitation increasing 15 % I,'Evanger sentrum |
3 | I OS
- Rainfall intensity increasing by 30 % : ;‘ - \
:  |Flood projection 200 + 40 % _
* Recommended dimensioned precipitation + 40 % : |
8
b, f ~ R oyl
.. - Crucial infrastructure
4 brides might-collaps...

https://publikasjoner.nve.no/eksternrapport/2020/eksternrapport2020 14.pdf




Flomtunneler - VIV
VVossherad

2 x 130 m? fliomtunneler
fra Horveid til

Tecnical Solutions e

- permanent flood protection installations and
pumping stations
- flood tunnels &

160 m? flomtunnel fra
Skjelde til Evangervatn

105 m2 flomtunne!
fra Palmafossen til
(3 Seetre (450m3s)

SWECO %

Granvinsfiorden (200 m%s) L

S

Neshelm til
e J \’}




Flomtunneler - VIV

), Bl [\ houdsh— /¥
v 2 x 130 m? fliomtunneler ¥ T YT i,
i fra Horveid til 7 /) Lokale sikringstiltak

7Bulstac_iﬂyri (650m%/s)
[
Tecnical

En 85 m? flomtunne! fra
' Ensstraumen til
/ Hellesnes (250 m¥/s)

4 LA =4h
105 m2 flomtunnel
~ fra Palmafossen til
Saetre (450m3/s)

3
'l Skjelde til Evangervatn §.
(650 m¥/s)

meeis

g
¥

‘| Lokale sikring
pa Evanger
s &

i)

- Flommurer med
steinforblending

https://www.nve.no/nvtt-fra-nve/nyheter-skred-og-vassdrag/flaumsikring-langs-vossovassdraget-moglege-loysingar-og-nye-kart/
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Or Adapt to the
Climate?

Can natural based solutions solve some of our
challenges with storm water and small, steep
drainage areas?

- Improvement of stream courses

- Re-opening streams

- Reestablishment of wetlands

- Vegetation as protection against landslides
- Permeable cover in urban areas

- Surface water

51.30 MOH. 28 OK TORER 20\ 4

N

Foto: Bjerg Lirhus Ree/Voss herad

VOSse*



vvﬂmm
Work in Progress

* Preparedness - ROS

- Mitigation during a flood event, how to handle
the situation

* 1-2 year perspective: What can we do to
minimize the damage in the event of a new
flood?

- 2-5 year perspective: Local solutions
that protect valuables and minimize damage

+ 5-10 year perspective: The longer perspective
— where are we going?

* Flood tunnels, local solutions

v_‘,.l,—:vénger sentrum, 12. nov. 2022 foto: Bjerg Lirhus Ree/Voss herad
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o

hddy

> "FloodRisk"

* Pilot project NVE - early warning

Challenging
situation
Be aware!

Some landslide events
> 2 year flood

Normal
situation

Extreme situation!

Several landslide events
> 50 year fi

Severe
situation
Be prepared!

Many landslide events
> 5 year flood

Forecasting strategy
Flood inundation library approach

Streamflow and water
level forecasts (RP)

Water depth @ Warning
interpolation apack doka @ level

Catalogue of water depth maps
(2, 5,10, 25, 50. 100 yr)

= [0 B B

Orange Red
Fooding of regional road ot marinnal vead
infrastructure or within 50m of rail \ Fltitng H
i = nfrastructure or rail infrastructure
Flanding of buildings that are used :
S residen houmifg ot Mrmwup)hm*lﬂum_m—
commercial businesses ¥
Flaading of enviranmentally
hazardous areas or consaminated
land
Flooding of vital societal functions

(&8 rescue services, hospital)

Prognose

Resultat

VOS2




Challenges for the Municipality

- Conflicts of Interest:

« Electricity production — protected watershed — transmission of water to ‘
alternative watersheds e

 Nature conservation area — soil protection — protection of cultural heritage V0522050 | ‘ Q.
- Biological diversity - fish — agriculture

* Fishing, hunting, outdoor life — river sports — extreme sports

* Preparedness - life and health — cruzial infrastucture - closed roads — broken
* Ecconomic interests — how own the problem and who is going to pay?

* Municipal responabilities - private interests — construction/buildings —

« Existing buildings — the insurance companies have larger influence(and
incentive) to induce a change, than the municipalities (financial
motives/incentives)?
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estricted areas in the municipal master plan — where shall we build, live and work? ‘-__'

o

‘{5@ . ' Skitsgardstjarnl g Alle kartlag Aktive kartlag
-Bjerslker -
. R Listen under viser tilgjengelige kartlag for

<

o Syjlg kommunen.

v Voss grunnkart =
“ Voss reguleringsplanar O
/» Voss kommuneplan =
Sikring Om120 <
Vernskog Om190 (5]
Stey veg Om210-220 O
Stay prosjekt Om210-220 (@]
Stay jernbane Om210-220 (@]
Faresone skred 1]
Jord og flaumskred aktsomhet Om310 (5]
Sneskred akisomhet Om310 ©
Steinsprang akisomhet Om310 <
Maringrense Om310 (&)
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Questions

* What risk are the society willing to take?
» Should some areas be given up?

* What part should NVE/national authorities
play, and what should the municipalities be
expected to manage themselves? Are the
roles clear, or do we need changes in this
matter?

» Should there be a standard plan or guidelines
for how municipalities should act in the case
of larger flood challenges, and how to adjust
to a futu re, Changed climate? Vosso, 11. nov. 2022 foto: Bjerg Lirhus Ree/\/oss

* How likely is it, that we manage to land
projects that cost billions?
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Thank you for your attention!
"Question?

bjorg.l.ree@voss.herad.no
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