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Mission

• 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 

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

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



Months Seasons Years CenturiesDays Weeks Decades

Predictions Projections

Timescales



Observations
Satellite, buoys, 

moorings, gliders, 
hydrographic, etc.

Building blocks of climate predictions and climate 
services

Computer  
Models

Advanced simulations 
of the Earth System run 

on supercomputers 

Climate Services
Societally relevant & 

tailored forecast 
products
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Scotland’s climate is changing!







Scottish public perception



Scottish Centre for Aquatic Climate Change Studies

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.



Monitoring for climate change signals and impacts

Scottish Ocean Climate Status Report



Fish and shellfish as low emissions protein

Turrell (2019) IJMS

Image by Patrick Down
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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.



Argo Float Mission Profiles



Global 
Ocean 

Research 
Ship Hydro-

graphic 
Programme

Global Argo 
Float 

Network 
(2003 →)



SAMS Glider Team



2014 →

A typical deep-
ocean mooring

Mooring Programmes
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The different types of climate prediction

Annual mean temperature for Norway as deviations to the long-term mean

Helge Drange; Data from eKlima, Norwegian Meteorological Institute

Long-term trend 
caused mainly by 
global warming

IPCC

Decade to decade 
changes caused by 
both natural and 

anthropogenic factors

Decadal prediction

Year to year fluctuations 
caused by natural 

processes in the climate 
system

Seasonal prediction



Ocean currents transport heat to high-latitudes 
influencing the climate

Photo: NOC/UK Met-Office OSTIA data

Warm water



Ocean currents transport heat to high-latitudes 
influencing the climate

Photo: NOC/UK Met-Office OSTIA data

Warm water

Central England annual temperature
statistical predictions and observations

Årthun et al. 2017Observations (grey) and Predictions (orange)



Elements of a numerical climate prediction

Image source: NOAA.

Comprehensive numerical models

Detailed climate observations

Powerful super computers

UNINETT 
Sigma2

http://www.argo.ucsd.edu

http://celebrating200years.noaa.gov/breakthroughs/climate_model/modeling_schematic.html


We can predict the North Atlantic
with advanced models and data assimilation techniques

Results from the Norwegian Climate Prediction Model 

Courtesy Yiguo Wang

Prediction of North Atlantic Sea Surface Temperature, starting in October 1993 

Year

Prediction

Observations

Model adjusted to 
observations



Results from the Norwegian Climate Prediction Model 

Courtesy Yiguo Wang

Prediction of North Atlantic Sea Surface Temperature, starting in October 1993 

Year

Prediction

Observations

Model adjusted to 
observations

We can predict the North Atlantic
with advanced models and data assimilation techniques



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
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Climate Services and Fish Forecasts
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Climate 
Services









Blue whiting



Observed distribution of blue whiting

2007 2013

Cold &  FreshWarm  &  Saline

Compacted distributionExpanded distribution



Forecast blue whiting distribution for March 2020 
(Issued Sep 2019)

http://fishforecasts.dtu.dk
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Take-home messages and perspectives



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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