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Why do we care about climate
2o change in the marine environment?

Hadley Centre

« Economic value of the shelf seas
« Concern for Biodiversity
* Environmental Policy Drivers

Effective management require foresight

Marine Climate Projections

www.metoffice.gov.uk




s Overview of study

Hadley Centre

Shelf Seas Climate Projections:

« Downscale GCM (HadCM3)...

e ... uUsing shelf seas model POLCOMS
e ...under SRES Al1B BAU
Transient Experiments
Ensemble Approach

www.metoffice.gov.uk
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Climate Uncertainty

We do not account for:

* Emission scenario uncertainty
» Model structural uncertainty (GCM or shelf seas model)
e Initial condition uncertainty

But
We do account for model physics uncertainty:

«30 atmos. parameters perturbed within expert elicited
range.

sParameter space explored with emulators
11 GCM and RCM sims run with wide range of clim. sens.
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Model Set-up
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Met Office Model Setup
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AENWL Time mean
Coean potential temperature DCEUH% deg.c ot 5.000 mstres
From 1/ 471980 to 1/ 5/1980
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Met Office Model Setup
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Results: SST Projections
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Results: SSS Projections
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Results: SST-NBT Projections
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Temporal Evolution of
NW Europoean Shelf Seas
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Regional mean time-series
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e Projections: SST Time-series
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e Projections: SST Time-series
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SST Southern North Sea
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Projections: SST Time-series

SST Southern North Sea
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e Projections: SST Time-series
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Projections: SST Time-series
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B Projections: SSS Time-series
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SSS Irish Sea SSS Shetland Shelf
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Projections: SSS Time-series
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Sources of temporal variance
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SST Projection: Annual Mean warming relative to 1960-1989 baseline (Southern North Sea)

-1 . . . . \ .
1960 1980 2000 2020 2040 2060 2080




Met Office

v
e
c
(<))
|V
)
©
S
I

SST Projection: Annual Mean warming (Southern North Sea)
2020 2040 2060 2080

2000

1980

16




Met Office

Hadley Centre

SST Projection: Annual Mean warming (Southern North Sea)
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10 SST Projection: Ens Mean seas cyc (Southern North Sea)
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10 SST Projection: Int ann var (Southern North Sea)
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10 SST Projection: Ens Spread (Southern North Sea)
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Separating Variance into Components

5 Southern North Sea

Ens Mean seas cyc = 94.71 %
Int month var = 1.55 %

Int ann var = 1.52 %

Ens bl var = 1.40 %

Il Ensseascycvar= 0.38%
Int dec var = 0.22 %

Ens Spread = 0.18 %

Ens Mean Trend = 0.03 %
Ens Mean bl = 0.00 %

Error = 0.00 %
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16 Southern North Sea
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Separating Variance into Components

Ens Mean seas cyc = 94.71 %

Int month var = 1.55 %
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Ens Mean Trend = 0.03 %
Ens Mean bl = 0.00 %
Error = 0.00 %

SST (°C)

14

13

12

11

10

1960

Shetland Shelf

1980 2000 2020 2040 2060 2080

Ens Mean seas cyc = 87.15 %

Ens bl var = 4.56 %

Int ann var = 3.21 %

Int month var = 2.05 %
Ens seas cycvar = 1.13 %
Int dec var = 1.03 %

Ens Spread = 0.81 %

Ens Mean Trend = 0.07 %
Ens Mean bl = 0.00 %
Error = 0.00 %




Met Office

Hadley Centre

Separating Variance into Components

Southern North Sea Shetland Shelf
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65 s55: 2090-2098 Ens Mean seas cyc

sss: 2090-2098 Ens bl var
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Summary:

« Marine Climate projections for the
NW European Shelf Seas
* Physical, Transient, Ensemble

e Allow climate sig. & variability through atmos.,
ocean and river

« Temporal evolution complex
e Different drivers
e Different sources of variability
« Sources of climate variablility can be separated
e These can be separated
e Spatially patterns




TR e Future Work:

Hadley Centre

Climate Signal Emergence and
Near future Projections

Model Structural Uncertainty
Seasonal2Decadal Variability

Ecosystem/BGC response to climate change
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