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Annual
precipitation (mm)
1971-2000

Map shows normal annual
precipitation (in mm) for normal period
1971-2000.

Data owner: Norwegian Water
Resources and Energy Directorate
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National framework for adaptation Norwegian Pubic Roas
Climate projections

N\

Klima i Norge 2100 Update following IPCC’s AR5

Kunnskapsgrunnlag for klimatilpasning oppdatert | 2015

The basis for calculations:
« climate developments in
Norway so far

« assumptions about future
greenhouse gas
emissions.




The climate we are adapting to..

Main conclusions Change in

o no of days

More precipitation most places and  \ith snow
seasons V70712100

More heavy rain all over the country

Shorter snow season .
. #
Less snow in lower areas, eventually P~
also in mountain areas Sy
Generally more floods: larger rain ‘g‘

floods, eventually less «spring floods» # &
from melted snow :
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Antall dager per ar

~200-5
-351-20
- 50 til - 35
- 85 til - 50

-B0Oul -85
-100 til - 80
< -100

-20 to -5
- 100 days/y
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https://klimaservicesenter.no/faces/desktop/scenarios.xhtml

Norsk klimaservicesenter

Vann vil veere en stor utfardring for Norge i
Iramtiden,

Det blir feerre dager med snedekke, mer
regn og starre flommer, men noen
landsdeler er mer utsatt enn andre,

National framework for adaptation

Klima | Norge 2100 2

Klirnalramskivninger 2>
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Norwegian Centre for Climate Services

eklima.met.no

Free access to weather- and
climate data: historical, real time,
forecast

WWW.Senorge.no
Daily updated maps of snow,
weather and water conditions
and climate.

Sea level change for Norway

Flood charts and flood projections

Short term precipitation



http://sharki.oslo.dnmi.no/portal/page?_pageid=73,39035,73_39049&_dad=portal&_schema=PORTAL
http://www.miljodirektoratet.no/no/Publikasjoner/2015/September-2015/Havnivaendring-i-Norge/
http://www.nve.no/en/Floods-and-landslides/Flood-inundation-maps/
https://klimaservicesenter.no/faces/desktop/article.xhtml?uri=klimaservicesenteret/dimensjonerende-nedbor/kortidsnedbor-og-IVF-verdier

National level,
_ ministries
Climate A T

Sectors -
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1g the ground for adaptation

ng risks and vulnerabilities to
change

ing adaptation options
ng adaptation options
entation

ing and evaluation
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Climate ADAPT

National vulnerability survey
Preparing th+ vulnerabilites identified,
Assessing ri « adaptation options recognised

climate change

NOU

ldentifying adaptation options

i endring

Assessing adaptation options
Implementation
Monitoring and evaluation
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Vulnerability & adaptation options Statens veguesen
National vulnerability survey

Administration

1.

Sector-wise vulnerability analyses
Criteria for estimating the adaptive capacity:
* Organisation
 Resources

« Knowledge base for adaptation, IO et s
° Pr|0r|t|es fI‘i]pzlxs:sing til eit klima
i endring

2

Analysis of managements levels:
state, region, municipality

Official Norwegian Report NOU 2010:10
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Climate ADAPT

- 2013
Preparing the grouncy, =~~~ . A

Assessing risks and |
. «Adaptation to
climate Change Climate Change

Identifying adaptatio ' Nerway>
Assessing adaptatior National strategy
Implementation

Monitoring and evaluation

Meld. St.33

imatilpasning i Norge
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White Paper on Adaptation to CC

2013: White Paper no. 33 (2012-2013)
«Adaptation to Climate Change in Norway»

Everyone has a responsibility to adapt to climate change; both
individuals, businesses and governments.

Emphasis: good common knowledge base for adaptation.

Strengthen the knowledge through collaboration across
sectors and levels of management /government.

Adaptation should aim at the high projection of climate
change
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Main principles

The responsibility principle entails that the agency
that is responsible for a specific area in a normal
situation is also responsible for handling
extraordinary events within this area.

The similarity principle means that the organisation
used during a crisis should be as similar as

possible to the organisation used on a day-to-day
basis.

The proximity principle means that a crisis should
be handled at the lowest possible organisational
level.
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Transportation infrastructure

Norwegian Public Roads Administration

o

Statens vegvesen




o

Statens vegvesen

Morwegian Public Roads
Administration

Ministry of transportation issued a
Strategy for public security in transportation
... includes adaptation to climate change

Road Admin.:
Strategy for public security and adaptation to climate

change

— Plan, design and build more robust new infrastructure
— Manage the existing road network in a better way

— Be better prepared for extreme events

— Improve our knowledge base!

How do we acheive this?
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Morwegian Public Roads
Administration

Ministry of transportation issued a
Strategy for public security in transportation
... includes adaptation to climate change

Road Admin.:
Strategy for public security and adaptation to climate

change

— Plan, design and build more robust new infrastructure —

— Manage the existing road network in a better way
— Be better prepared for a demanding climate
— Improve our knowledge base!

How do we acheive this?
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Plan, design and build more robust
infrastructure

Revise design rules
Develop better climate projections

Carry out vulnerability analysis when
planning infrastructure

Who does what..
... by which time..
... what are the costs?
How do we follow the work?
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Plan, design and build more robust
infrastructure

Revise design rules —>

Develop better climate projections

Carry out vulnerability analysis when
planning infrastructure

Who does what..
... by which time..
... what are the costs?
How do we follow the work?




Implementation of the strategy 7?
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Responsibility

Cost

Time

Priority

Revise design rules:




Implementation of the strategy 7?

o

Statens vegvesen

Morwegian Public Roads
Administration

Responsibility |Cost Time Priority

Revise design rules:

Status - list of documents |Technology 10’ Jan ]

that need to be revised dept. 2017

Decide the revision Technology 20° May ]
ammendments dept. 2017

Edit and publish the Respective 10’ Jan [
revised documents dept’s 2018
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Cost-benefit analyses

Resource - value analyses (?)




Monitoring plan

Monitoring plan per responsibility
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Responsibility |Cost Time Priority
Revise design rules:

PN
Status - list of documents /| Technology 10’ Jan ]
that need to be revised dept. 2017
Decide the revision Technology 20" May 1
ammendments d 2017

/)p‘t"\

Edit and publish the Respective 10’ Jan ]
revised documents dept’s 2018

v

Monitoring: regular reviews of status, discrepancies etc..
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Transportation - Roads Statens vegvesen

But how do we know we are improving?

Indicators of progress:
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Transportation - Roads Statens vegvesen

But how do we know we are improving?

Administration

Indicators of progress:

Realised impact:
- number of road closures, costs of closure or repair 8§_
Exposure indicators:

- km roads exposed to landslide or flood risk.
Vulnerability indicators:

- number of vulnerable point, not yet treated
Action:

- Have we managed to complete our action plan?

9

||l||l||||||||I|||l|l||l|||II|I|IIIIIII|IIIIIIlI

&Illl |II|IIIIIIIIIIIIIIIIII
7 80
d budeer

- Are we getting the budgets we need?
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Transportation infrastructure

Norwegian Coastal Administration

KYSTVERKET

NCA’s vision is to develop coastal and marine areas to be
the world's safest and cleanest.
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Climate and environment strategy

Norwegian Coastal Administration manages approximately
20,825 navigation units and about 1,300 quays and breakwaters
in connection with state fishing ports.

KYSTVERKET
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Climate and environment strategy

Adaptation issues:
more accidents at sea;
changing demands on infrastructure and vessels;
need knowledge and preparedness for acute pollution.

«Climate & environment strategy»

sets the course for climate and environmental
work in correspondence with their e
environmental commitment SR
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Climate and environment strategy

Aims for CC adaptation:
integrate climate issues in
— new infrastructure projects and
— in operations and maintenance budget

ensure that service levels are maintained

conduct risk and vulnerability analyses as a basis
for climate adaptation

How can this be achieved?
What is top priority?
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Action plan - Climate and environment

Time |Responsible

Adapt to a changing climate
Introduce climate adaptationin (2016 |Dept. A &
all maintenance plans reg. offices
Improve documentation of 2017 |Dept. B
weather events

Carry out vulnerability analyses [2017 |Dept. C

Indicator: cut maintenance back-log??



Morwegian Public Roads
Administration

Water Management & Energy

The Norwegian Water Resources
and Energy Directorate

alo
A

NVE
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Strategy

NVE’s shall ensure:

management of watercourses - comprehensive and
environmentally friendly

an effective and evidence-based license processing for power
plants - production and transmission of energy.

efficient production, transmission, sale and use of energy.
that emergency preparedness in the power supply is good

communities’ ability to deal with flood and landslide risks.

Particular focus on management areas where climate change is
expected to have particularly serious consequences
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Responsibilities

NVE's role in climate change
adaptation work:

« adaptation within their own
administrative area.

« facilitation of cross-sectoral A,
cooperation

NVEs
KLIMA-
% TILPASNINGS-
'i-:u STRATEGI

o=,

Climate adaptation strategy
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Main strategic aims & instruments

To achieve climate adaptation in their areas of
responsibility, NVE needs:

High professional competence and good data basis +
network, research, collaboration with other state
agencies

Provide robust recommendations for future flood levels,
harmonized with sea level rise, storm surge and heavy
rain



Water resources & energy e e
Mainstreaming..

Administration

Discussion and agreement
on respective
responsibilities

Director General VED
ector General's
Office
International Section Information & Public Relations
. Office
|
Energy Market Regulation Energy Systems Supervision and Contingency Hydrology Landslides, Flood and
Planning River Management

Network Regulation Resources and Power Production  Energy Licensing Dam Safety Glaciers, ice and Snow Land Use and Water- Archive, Library and Museum
course Safety Initiative
Wholesale Market Policy Instruments Grid Licensing Environmental Supervision Geoinformation
Hazard Mapping Facility Operations
Retail Market Power System Small Hydropower Contingency Planning Hydrometry
Technical and Fleld Landslide Knowledge Information Technology
Economic Regulation Energy Use and Technologies Watercourse Intervention
drometry - Data Qualit Rockslide Management Legal Services
Energy Market Law Hydropower Licensing i ry oy -
Hydro Informatics Human Resources
y ogical g g 1 offices: Finance
Sediment and Erosion Central Region

Northern Region
Southern Region

Water Balance

Forecast of Flood and
Landslide Hazard Western Region

Eastern Region

Construction




ater resources & energy
Mainstreaming..

Intemationsi Section Information & Public Relations
1 Offce

Energy Market Reguiation

Network Regulation Resources and Power Production  Energy Licensing Dam Safety Glaciers, kce and snow
Wholesale Market Policy Instruments Grid Liconsing Environmental Supervison  Geolnformation
Retail Market

Power Syt Small Hydropowar Contingency Planning Hydromatry

Tochmca and Feld
Economic Reguiation Energy Use Jd Technologies  Watercourse Intervention

Hydromatry - Data Qualty
Energy Market Law Hydropower Licensing SN

Hydro Informatics
Hydrological Modslling
Sediment and Erosion
Water Balance
—
g

“ T —
e

Landslides, Flood and
River Management

Land Use and Water
Course Safety

Hazard Mapping
Landside Knowledge

Rocksiide Management

Regional offices:

Archive, Uibrary and Museum
initiative

Faciity Operations
Information Technology
Logal Services

Human Resources

Finance

o
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« Discussion and agreemen
on respective

responsibilities

« Aims broken down to
concrete tasks, with
responsible persons,
budgets, time span etc.

« Table with comprehensive
overview of tasks

« Basis for monitoring
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Water resources & energy 5::;;:“‘;3;:;:;"
Example of «action»

Administration
Responsible Involved Time Prio. |Comment
section section

Complete climate profiles [NSaileJsl! Sections 2016 1 It is realistic to
for all regions in Norway 2,4,6 complete 10

profiles
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Agriculture & Forestry

Norwegian Agriculture Agency

Landbruksdirektoratet

Eanandoallodirektorahtta
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Norwegian Agriculture Agency

Management of agricultural grant schemes for
agribusiness.

Legal policy instruments, control and
documentation.

Gather knowledge, monitor trends...
Dissemination of agricultural and food policy

Dissemination of expertise to regional and local
management.

«Climate Change - Agriculture is a Part
of the Solution»




Growing SE N i
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CC brings new
opportunities!

I Expertise must be
ndring i lengde pa ] . .
POy ey . developed in line with

normalperioden 1961-90)

S changes in production
[ ] at-e0 . .

— conditions

B - 20

B s
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«Agriculture and Climate Change», 2015

N\

e Recognises the threats from CC to agriculture
and food production globally - a reason to
maintain and strengthen Norwegian agriculture

LANDBRUK OG KLIMAENDRINGER
A2 MORT FRA AREEIDSGRUPPE
v L s




L

Agriculture & Forestry Statens vegvesen

«Agriculture and Climate Change», 2015

o Better stormwater management, better
drainage

o Perform risk analyses - landslides, floods
o Preserved water quality in wetter conditions

e Long growing season requires adjustements
(e.g. fertilisation etc.)

o Surveillance for prevention of e
spreading of various pests.
Notification procedures...
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Norwegian Agriculture Agency

Double problem: land is leased and not
ownhed + andthe climate is wetter.

More focus on erosion protection, drainage
(also for forests).

More focus on climate adapted species

mm, advice,

dissemination
Graminor, NIBIO
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Strategy at the ministry level

Ministry of fisheries and coastal

management (?)

(p.t. Ministry of Trade,
Industry and Fisheries) -

T

Klimastrategi lor Fiskeri-
og kystdepartementet

Climate Strategy
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Climate strategy - recognised adaptation options

Identified a series of research needs: impacts of CC on
ecosystems, fish health, food safety, food industry etc.

Monitoring! - better documentation of changes, better
planning

Implement knowledge into planning and management,
design of harbors and aquaculture facilities, the design of
the surveillance program, deciding fishing quotas etc.

Ensure robust maritime structures, improve the facilities and
infrastructure to safeguard fish.

Aquaculture: research on climate adapted feed and vaccines.
Disease surveillance are other measures. Climate labeling
(branding) of feed.
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MunICIpalltleS are the mOSt VU|nerab|e Morwegian Public Roads
OSIO MuniCipaIity Administration

N\
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Climate adaptation strategy\stormwater managemem, spatial
planning, infrastructure, health, ' nt and preparedness.
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Norwegian Environment Agency

Coordination and monitoring of
national adaptation work

NORWEGIAN
ENVIRONMENT
AGENCY
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Monitoring national adaptation work

The Environment Agency (Miljadirektoratet) is
responsible for coordination of activities in CCA

(supports the Ministry of Climate and the
Environment)

Working on indicators in order to be able to
monitor progress
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Monitoring national adaptation work

600’ € support to municipalities
applications worth 2,2 mill € were submitted
30 projects received support

Reports will be a way of monitoring CCA
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