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\ Overview

Urban flood events in non -
urban areas

Case study: the Gudbrandsdalen valley was the site of
major flooding during the month of May in 2013 . This was
the second 50-year flood in the valley in three years.

Unlike past floods , this flood event showed many of the
characteristics usually found in urban flooding . The area
was inspected in order to understand the conditions that
caused the flood, and to avoid risk in the future .

Based on the findings , we have tried to formulate solutions
to improve planning procedures , engineering design and
maintenance protocols .

10.05.2016



\ Geographical overview
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Gudbrandsdalen covers most  of Oppland county in Norway
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Urban flood events in non - urban areas
Introduction

)

The Gudbrandsdalen Valley area is a
sparsely populated valley in the South-
Eastern part of Norway. It is dominated by " 3
agriculture , and serves as an important e
travel route, containing both the E6 road
and the railway going North - South through
Norway .

0 Despite the rural landscape and large coverage of agriculture and forests the
area had large problems with urban - style flooding in 2013 . While this area has
experienced flooding before , this event caused substantial damage in areas «no
one» expected .
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Urban flood events in non - urban areas
Introduction

0 Relatively slow flooding spread along the valley floor in the
southern part og the valley, damaging farmland and houses.
However, the largest damages to the infrastructure was caused by
rapid «urban» flooding of the smaller side catchments .
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\ Turn of events & meteorological situation

The winter of 2012/2013 was colder than average, and spring
came late. Temperatures were substantially lower than average in
the period January o0 March.

Then the temperatures increased rapidly and the month of May
was much warmer than average.

This resulted in late thawing of the active soil layer, and delayed,
sudden melting of snow in higher areas.

\ Turn of events & meteorological situation

With  the late warm ™
weather in May, the rain

«Urban» flooding of side

. X a0 catchments
came. First consistent .. \
low intensity rain that
saturated ] the ) partly ¥ Saturation of soil, increased
thawed active soil layer. ..o snowmelt , slow increase in runoff

Then, around May 22n, %
a front system came in 4
from the east with up to | &
60 mm in 24 hour. This
rain event led to rapid
runoff in the smaller,
steeper side catchments
in the valley.
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Urban flood events in non - urban areas
Water related damage in the area

0

The combination of recently thawed ground and high saturation
of the soil from steady precipitation and melting snow gave
unfavorable conditions in the side catchments .

O When the weather front brought substantial precipitation , the
saturated conditionsled to large runoff and substantial damage
in the area.

O Areas close to the river were flooded , damaging farmland and
habitation . However, the most costly damages were the results
of blockage of draingage systems, erosion and landslides in the
side catchments .
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Urban flood events in non - urban areas
The aftermath - damage in the area
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Urban flood events in non - urban areas
Propagation of damage in catchments

O After the flood, the side catchments were inspected in order to
determine the damage to the infrastructure . From these inspections
the following trend was identified :

I The damages started high in the catchments . High water velocity
along the steep creeks caused erosion which in turn caused
blockages of drainage systems.

i The blockages diverted water along new courses, where it caused
further erosion and new blockages . This turn of events then
repeated itself downstream until the water reached the valley
floor .

I Oni t Way the the water caused damage to roads, railroad and
buildings .
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Urban flood events in non - urban areas
Propagation of damage in catchments
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Extensive erosion along existing water course in the higher part of the
catchment . Sediments were transported downstream , to a culvert .
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Urban flood events in non - urban areas
Propagation of damage in catchments

Damage to the road embankment along the existing E6 road. Water was
diverted at the culvert outlet and flowed along the embankment before
cutting a new course through the forest .
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Urban flood events in non - urban areas
Propagation of damage in catchments

Erosion and deposited sediments near the valley floor .
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Urban flood events in non - urban areas
Reduced capacity of drainage systems
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This picture was taken two weeks after the flood. The recently cleaned
culvert intake (1000 mm) was blocked by large rock flake.

Photo: J. Sellevold/ NPRA

Urban flood events in non - urban areas
Damage to third parties

As water was diverted from existing water courses, erosion caused
extensive damage in private housing areas.
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\ What did we learn ?

1. Short term, high intensity precipitaton can cause urban - style flooding in
non - urban areas given unfavorable catchment conditions .

Conclusion : Unfavorable catchment conditions should be included in
hydrological analysis .

2. Water related hazards can propagate downstream along a catchment, and
will not necessarily follow established water courses .

Conclusion : All watercourses should be view as a continuous unit, and design
of drainage measures should take this into account .

Conclusion : Topographical analysis should be conducted to identify flood
courses and measures constructed to lead water back into established
drainage systems and water courses .

Conclusion : Design of drainage systems should take into account both water
and material transport and sedimentation . Risk of damage to third parties
should be considered as part of the risk analysis for infrastructure

\ How do we implement this «new» knowledge ?

A hard question to answear! Some key points have however
been identified

The foundation of robust drainage is design rules that rationally
describe actual conditions in the field during a flood . These
rules must be implemented in current guidelines and used by
key personell during the  planning, construction and
maintenance of drainage systems.

Cooperation between infrastructure owners and other parties
such as municipalities , land owners, and others is important . It
is important to find ways to construct and maintain drainage
that reduces risks for all parties close to the water course.
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\ Thank you!

Thank you for your time and attention !

If you have any questions or comments , feel free to contact me
at: joakim.sellevold@vegvesen.no
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