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* To actively improve our ability to describe, model, and predict
Arctic climate change and its impact on Northern Hemisphere
climate

* To develop new methods to characterise climate conditions where
extreme weather system forms across the Northern Hemisphere
and establish their link to Arctic climate change

e To enable robust and reliable forecasting and deliver better
predictions at sub-seasonal to decadal scales.

e Co-design a series of case studies with organisations and industries
that rely on accurate weather and climate forecasting




Predictions Projections

"""""

ACTI2N

Days Weeks Months Seasons Years Decades Centuries




Building blocks of climate predictions and climate
services
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Observations
Satellite, buoys,
moorings, gliders,
hydrographic, etc. Climate Services
Societally relevant &
tailored forecast

Computer products

Models

Advanced simulations
of the Earth System run
on supercomputers




9:00-9:15 All

Steffen M. Olsen
9:15-9:20 Danish Meteorological Institute, Denmark

Bee Berx

9:20-9:30 Marine Scotland, UK

Stuart Cunningham

9:30-9:40 Scottish Association for Marine Science, UK

Noel Keenlyside
9:40-9:50 University of Bergen, Norway

Mark Payne
9:50-10:00 Danish Technical University, Denmark

10:00-10:20 Y

Steffen M. Olsen
10:20-10:25 Danish Meteorological Institute, Denmark

10:25-10:45 All

Arrival/refreshments

Welcome and introduction

Climate change: Scottish context

Ocean observations and Atlantic networks

Current climate models in the North Atlantic

Climate services and fish forecasts

Questions, feedback and discussion

Wrap up

Networking
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There 1s a global climate
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Scotland’s climate is changing!

We could

experience a hot
summer like 2018
on average every
other year by 2050,

Extreme weather
events, such

as Storm Ali in
September 2018, are
expected to become
more frequent.

Sea level rose by
spzo 8cm between 1900
| #om and 1990, and is
129°  ikely to have risen

1900 DY a similar amount
by 2030.
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Scotland has almost halved
its emissions since
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CLIMATE READY SCOTLAND:
Second Scoftish Climate Change
Adaptatfion Programme 2019-2024

September 2019
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Scottish Government
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gov.scot

<

CLIMATE
CHANGE PLAN

Third Report on Proposals and Polices 2018-2032
Summary Document
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Scottish public perception

Scottish

Almost two thirds (65 per cent) of adults Household
viewed climate change as an immediate and Sur ey
urgent problem

2018

compared to less than half (46 per cent) five years ago.

65
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Climate change is an immediate
and urgent problem
46 The largest increase in those
% who agree is amongst 16-24
2 year olds, increasing from
s ¢ . 38 per cent in 2013 to 67 per
H Climate change is more cent in 2018.
© of a problem for the future
‘” 25 ————
Climate change is not really a problem ; 4
2013 2014 2015 2016 2017 2018

r--------—-—------------------------‘

I In 2018, around three quarters (74 per cent) or adults agreed they understood what |
i actions they should take 1o help tackle climate change. I



Scottish Centre for Aquatic Climate Change Studies

VAL

Commitment in the Programme for Government to establish a virtual
centre in 2020.

Aims

* To coordinate climate change science funded by the Scottish
Government in the marine and freshwater environment

* To create stronger links between Scottish Government and academia
for aquatic research addressing climate change impact, monitoring,
mitigation and adaptation.



2 Monitoring for climate change signals and impacts
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Fish and shellfish as low emissions protein
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Observations In Response To The Climate
Emergency
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Global Climate
Observing System

Implementation Plan

A multi-platform approach is

needed to deliver to Essential

Climate Variable at the

required range of scales and
~ accuracy.
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g

6 -12 hours at surface
| to transmit data to satellite

iz

«f* . Total cycle time 10 days

!

; Descent to depth :

1 ~10 cm/s (~6 hours) '

[ ¢ Salinity & Temperature
1| | 1 profile recorded during ascent
- | 1 ~10 cm/s (~6 hours)

I

1000 db (1000m) I
................ . I
Drift approx. 9 days \ I

\ '
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Float descends to begin
rofile from greater depth

p
2000 db (2000m)
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Observed temperature (deg C)
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Climate Predictions — how will the North
Atlantic change over the next few years

Prof. Noel Keenlyside

University of Bergen, Bjerknes Centre for Climate Research

www.blue-action.eu
@BG10BlueAction

Noel.Keenlyside@gfi.uib.no




The different types of climate prediction

Annual mean temperature for Norway as deviations to the long-term mean
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Ocean currents transport heat to high-latitudes
influencing the climate

Photo: NOC/UK Met-Office OSTIA data
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Ocean currents transport heat to high-latitudes
influencing the climate

Central England annual temperature
statistical predictions and observations
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Observations (grey) and Predictions (orange) Arthun et al. 2017




2 Elements of a numerical climate prediction

Comprehensive numerical models

o

Detailed climate observations

con ¥ 3974 Floats
T 11-Nov-2018
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Image source: NOAA.
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http://celebrating200years.noaa.gov/breakthroughs/climate_model/modeling_schematic.html

We can predict the North Atlantic

with advanced models and data assimilation techniques

L

Results from the Norwegian Climate Prediction Model

Prediction of North Atlantic Sea Surface Temperature, starting in October 1993
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Z We can predict the North Atlantic
with advanced models and data assimilation techniques

Results from the Norwegian Climate Prediction Model

Prediction of North Atlantic Sea Surface Temperature, starting in October 1993
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Experimental climate predictions are available

Prediction of surface temperature for the 2019-2023

https://www.metoffice.gov.uk/research/climate/seasonal-to-decadal/long-range/wmolc-adcp



https://www.metoffice.gov.uk/research/climate/seasonal-to-decadal/long-range/wmolc-adcp

Climate Services and Fish Forecasts
Dr. Mark R. Payne

Technical University of Denmark
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Observed distribution of blue whiting
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Forecast blue whiting distribution for March 2020
(Issued Sep 2019)
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Take-home messages and perspectives
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@BG10BlueAction




The scientific community
has tools to meet the
challenge of the climate
emergency

Long-term sustained
observations are critical
for understanding and
monitoring the Ocean

Climate predictions
provide a reliable
outlook on conditions in
years to come

Climate services translate
these into valuable and
actionable knowledge for
citizens, businesses,
NGOs and government
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