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Impact of initialisation on hindcast skill

5 year mean (Jun-Nov) surface temp :
Met Office 15x15 degrees : start dates each Nov 1960 to 2005

Total skill (anomaly correlation) Impact of initialisation
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* HadCM3

* 9 member perturbed physics ensemble
« Starting every Nov from 1960 to 2005
(Smith et al. 2010)



Annual upper 500m Atlantic
vetomee SUD-poOlar gyre T & S

Initialised hindcasts
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Atlantic meridional overturning
circulation (AMOC)

Met Office
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AMOC at 45°N in assimilation
metormee €XPENIMENtS
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AMOC at 45°N in hindcast
metofice  €XPErIMents

Initialised hindcasts Externally-forced hindcasts
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« Skill in sub-polar gyre is consistent with improved AMOC predictions

(Pohlmann et al. 2011, in revision) Poster session C25



Potential climate impacts of north
Atlantic SST

Met Office ,
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Atlantic tropical storms
MetOffice Seasonal forecasts from May for June-Nov

HadCM3 (DePreSys) forecasts
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Tropical storm predictions
werorie 0€YONd the seasonal range
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Tropical storm predictions
werorie 0€YONd the seasonal range
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Remote influences on Atlantic
Metofice NUITICANES
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Influence of high latitudes on ITCZ

Met Office

*Atmosphere GCM, slab ocean

sImposed flux anomalies only at high latitudes (> 40°)

—40+

-60 - - -

60 -30 0
Latitude

Forcing flux

© Crown copyright Met Office

30

60

ITCZ shifts
as forcing
increases

20 -0 0 10 20
Latitude

Precipitation response
(Kang et al. 2008, 2009, 2011)



Skill in tropical Atlantic atmosphere in
—— iIdealised experiments

JJASON seasons, Forecast years 2-6:
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Hurricane main development region

Met Office Solid = forecasts
Dotted = persistence
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Met Office

precipitation

wind shear
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Skill originates from sub-polar gyre
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Pressure (hPa)

Sub-polar gyre influence on
wetomce  tropical Atlantic
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Arrows = warm minus cold sub-polar gyre composite
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Normalised anomalies

Observed relationships: 5 year means

Met Office
Sub-pol Correlation of number
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External forcing of tropical storms

T T T T T

o All GHG Aerosol Obs /\f/ —
1 /_A/*/ —

-

Atlantic tropical storms in 25 years
(standard deviations of All)
|

-4 1 L L 1 | L L L L | L 1 L L | L L L L
1850 1900 1950 2000 2050

* Key role of aerosols in model (and maybe in reality?)

» suppressed the number of storms since 1860
» produce multi-decadal variability

& Crown copy I Future: opposing trends from aerosols and greenhouse gases



Summary

Met Office

* |nitialisation improves temperature predictions in north
Atlantic sub-polar gyre and tropical Pacific

» Consistent with improved AMOC predictions

* Present generation climate models can predict
hurricane frequency for the coming few years

»Not perfect! Intensity? Land fall?

* Much of the skill comes from external forcing

»especially aerosols

* The high latitude north Atlantic plays an active role

 Need improved models to predict impacts over land
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Ensemble size: 5 year means
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Met Office

w

9 members
(r=0.60)

No. of storms
(normalised)
N = O = N

= I
1960 1970 1980 1990 2000 2010

W ] 45 members

(r=0.82)

—
\=)

No. of storms
(normalised)

DN = O = N W
)
<] .
y

1960 1970 1980 1990 2000 2010

© Crown copyright Met Office



