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Physical Biological
Forecasts Forecasts

Can we translate physical predictions into
biological predictions?
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But biology Is complex....

Food Web of the Northeast US Continental Shelf*
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Prediction envy...

Biologists
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Physiological constraints in the ocean

Unfavourable
Habitat
Temperature
Salinity
Density...
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Case Study 1 -

Bluefin Tuna

The IUCN Red List of Threatened Species™ 2016-2 Login | FAQ | Contact | Term

:About :nitiatives :News :Photos :Partners :Sponsors :Resources :Take Action

Guiding e e e e
Conservation Enter Red List search term(s) OTHER SEARCH OPTIONS
for 50 Years

Home » Thunnus thynnus (Atlantic Bluefin Tuna)

Thunnus thynnus

. Downloac
http/idx.doi.org/10.2305/UCN.UK.2011-2.RLTS. T21860A9331546.en

Download supplemer
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Catches of Bluefin Tuna In DTU
Denmark Strait and Irminger Sea
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First report of tuna in this area in at least 370 years
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Proportion of years with suitable habitat
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Can we forecast habitat?
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Retrospective Forecast (Hindcast) Skill -
Area of Potential Bluefin Tuna Habitat
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Area of Habitat (km?)

Bluefin Tuna Habitat Forecasts

s

.

1800000 - < > >
Observations Forecasts
1500000~ ‘ Observations
K' e —— HadISST
y Model
1200000 - N 'S [ GFDL-CM2.1
i N — IPSL-CM5A-LR
‘ / | ~—— MPI-ESM-LR
' : MPI-ESM-MR
.
900000 -
Unlikely to see Tuna
| In Irminger Sea
. . . . . . In next decade
1960 1970 1980 1990 2000 2010
Year

Marine Ecosystem Climate Services

Mark R Payne (mpay@aqua.dtu.dk)



HE

Case Study 2 - Blue whiting

. - A ‘jm e Third largest fishery in
the world in 2004.
Mvﬂ"
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Spawning region
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Observed distribution of blue whiting
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Correlation
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Blue Whiting habitat forecast system

1.0

0.8

0.6

0.4

0.2

Basis for decadal
forecasts of distribution

o—
\
— o o
’ \° — O c>'/ \a
No” N
o
]

0.0

I D D N D R D
o 1 2 3 4 5 6 7 8 9

Lead time [years]

— MPI-ESM-LR
— Persistence of Observation
— = Significance (95%)

Marine Ecosystem Climate Services

Design of
monitoring programme

Mark R Payne (mpay@aqua.dtu.dk)



Who are the end-users?

Advising on
Quota

Scientific

Research Monitoring

Setting
Closed Areas

End-users are our scientific peers
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Marine Ecosystem Climate Services

Ask not "how do | predict <my pet thing=>?”
Ask "what can | predict?”

Decadal prediction of
marine ecosystems is possible

Direct route to management applications
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The New North Sea Landscape
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