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Impacts of temperature changes
vetomce 1N the Atlantic subpolar gyre
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Subpolar gyre impacts on
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The Met Office Decadal
veromce  PTEAICtion System (DePreSys)

* An experimental, anomaly initialised, coupled dynamic model
prediction system for inter-annual to decadal time scales

» Version 1 exists as both non-flux corrected (v1) and flux-
corrected perturbed physics (PPE)

» Version 2 exists only as non-flux corrected (v2)

 All temperatures in this presentation have a bias and lead-time
dependent trend correction

« Combining these three systems gives us a powerful tool to
average out noise in the forecast and find the signal

* We have studied the Atlantic ocean temperature in this
combined forecast
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Model differences between versions

Met Office
Version 1 Version 2
Model HadCM3 UM v4.7 HadGEM3 UM v7.7
Atmosphere N48: 2.5°%x3.75° ~300km 19 N96: 1.25°%1.875° ~150km 85
levels levels
Ocean UM 1.25°x1.25° ~120km 20 NEMO 1°x1°
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DePreSys has high skill in Atlantic
subpolar gyre top 500m temperature

Met Office
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...and Atlantic Multidecadal Variability
(North Atlantic SST — Global SST)

Met Office
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The 1990s warming was
meromce  COTTECElY predicted

)Analysus 1995-1997 c) DePreSys 1995-1997 e) NoAssim 1995-1997
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Forecasts of Atlantic subpolar
metormce  JYre top 500m temperature
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Latitude

Latitude

vetomce L€ Atlantic subpolar gyre
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Ocean heat convergence Into

1990s warming event

C) DePreSyslMHT (PW]

,\.-3"
5 - ok
R = =~
~ EEXaRLTAEE X —
L
N J >
- 9 -
- 3\ -
v v v v r v v v
995 2000
d) NoAssim MHT [PW]
: M : : ! " X 3
A 2~ N
= (] $ L
1 é B
B e
995 2000
Time [Year]

Robson et al (2012)

© Crown copyright Met Office

0.1
0.08
0.06
0.04
—0.02
—0.01
-1-0.01
—-0.02

F -0.04
-0.06
-0.08
-0.1

e) DePreSys l/‘-\MOC [Sv]

70 =k
50 =
30 = =
10 % 3 -
d ! 2
-10 ~ e
-30 o b
1995 2000
f) NoAssim /?MOC [Sv]
70 — —
e ‘ B
30 - tt = L
10 - L -
-10 ¢ ‘4 -
-30 +— ————
1995 2000
Time [Year]

0.8
0.6
0.4
Ho.2
0.1
-4-0.1
—-0.2
0.4
0.6
0.8

1

Forecasts 2008-2012
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Norm anom

Atlantic Meridional Overturning

Met Office at 450N
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 Our forecasts show that the
AMOC is predicted to continue
to decrease at a greater rate
than expected from climate
change alone
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Anomalies from 1981-2010 (Sv)
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 To our best knowledge the AMOC at
45°N increased until the late 1990s and
has decreased since

Pohlmann et al (2013)
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Grand ensemble forecast 2013-2017

Top 500m ocean temperature
MetOffice  3nomalies from 2003-2012)
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Analogue In the analysis of

vetomee ODSErvations with the 1960s?
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Summary

Met Office
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Impacts of subpolar gyre cooling are widespread,
iIncluding surface temperature, precipitation and
Atlantic hurricanes

A skillful forecast is constructed from three decadal
prediction systems, including one with perturbed
physics members

The last five forecasts (2008-2012) consistently
show a cooling Atlantic subpolar gyre

This is consistent with the forecast decreased
ocean heat convergence into the subpolar gyre and
continued slow down of the AMOC
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Supplementary slides
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Grand ensemble forecast
veromee LANOMAlies from 1971-2000)

(a) Ensemble mean forecast
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Correcting the forecasts

Met Office DPSv2 uncorrected hindcasts SPG OHC500

 Correct
both bias
and trend
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Forecasts of SPG 500m OHC
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