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Prediction and research

Met Office
Tools for prediction:

e monthly: ECMWF system

» seasonal: Met Office GloSea system, ECMWEF, Méetéo-France
(EUROSIP), statistical methods

» Decadal: Met Office DePreSys system
» products (global and UK) for monthly and seasonal timescales,

consultancy for decadal
www.metoffice.gov.uk/research/seasonal

Research:

« applications/product development

* model calibration and multi-model combining
« ENSO teleconnections (to Europe)

» extremes prediction (seasonal to decadal)
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http://www.metoffice.gov.uk/research/seasonal

Content

Met Office

» Met Office seasonal forecasts for UK/Europe
e summer 2008 and winter 2008/9
 role of stratosphere in winter ENSO teleconnection

« Implementation of new seasonal system, GloSea4 —
August 2009

» (seasonal system development team — Alberto Arribas)
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Summer 2008 (rainfall): outcome
predicted ‘most likely’ occurred
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The model output alone is not ‘the
forecast’, expert interpretation needed!

Met Office

Statistical
forecasting model

Research studies
(e.g.ENSO
teleconnections,
North Atlantic SST)

Dynamical
forecasting models
(e.g. Met Office, ECWMF,
EUROSIP, ECMWF
monthly)

Monthly conference

Forecasts from other
centres

Forecast Team:
Climate Research/Ops
Centre/Comms

Hindcast skill,
experiments with
Idealised SST

Analysis of
current ocean
observations

Analysis of
climate trends
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sst anomaly (deg C)

Summer 2008: first recall summer 2007

Met Office

3

, GloSea (May) forecast for
Nifio3.4

Ensemble Forecast of SST anomaly for region Nifio3.4 from 01/05/2007

0
-1
-2 Ensemble forecast
observations
3 L .
Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct
2006 2007

2007: wettest UK
summer since 1914
In some regions
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Ensemble mean pmsl anomaly, JJA

Met Office @ Engemble mean anomaly @ mean sea level pressure : Jun/Jul fAug
lssued May 2007

JJA

pmsl anomaly composite for

top 20 La Nifia years

JJA SLP composite for 20 La Nina years
T
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Summer 2008: GloSea forecasts from May

Met Office
<Y LENHE

GloSea (May) Nino3.4
prediction

mble Forecast of S5T anomaly for region Nino3d from 0105/2008

sstanomaly (deg C)

MNew Dec Jam Feb Mar Ape May Jun Jul  Aug Sep  Oct

2007
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GloSea (May) ensemble mean
pmsl anomalies

JJAO8

Met Office : Ensemble mean anomaly : mean sea level pressure : Jun/Jul fAug
lagued May 2008

JJAO7

Met Office : Ensemble mean anemaly : mean sea level pressure : Jum/Jul fAug
lagued Moy 2007

observed JJA anomalies
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= Summer (JJA) 2008 precipitation

metoice  Predictions from May
Hadley Centre

GloSea Météo-France

ove  no signal

‘Toolkit’
used in
media

briefing

A Probability
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Summer 2008, UK forecast: ‘...likely to be more
than usual cloudy cool spells...average or above
average rainfall...’

Met Office
=
more likely above normal @ ¥

\

more likely below normal

SUMMER 2008 PRECIPITATION
meoe PERCENTAGE OF LONG TERM AVERAGE (1971-200D)
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Summer 2009?
GloSea JJA ensemble mean pmsl, 2007/8/9

Met Office ; Ensemble mean ancmaly ; mean sea level pressure : Jun/Julfhug
lasued May 2007

Met O_fﬁc_e

2009
Temperature: 2007
much of Europe likely above average

45N

Precip:
western Europe: likely average or

below average s i - Enente e svl s oo el s - /03 /g
eastern Europe: likely below average

2008
EUROSIP Nino3.4

NINO3.4 SST ancmaly plume
EUROSIP multi-model forecast from 1 May 2009

ECMWF, Met Office, Méto-France
Wonthly mean anom aliss relative t NCEP adjusted Q2 1971 -2000 climatology

— Multi-model anomalies

Met Office : Ensemble mean ancmaly | mean sea level pressure : Jun/Jul/hug
lssued May 2009

2009

Anomaly (deg C)
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Forecast issue date: 15 May 2009
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Winter 2008/9 (temperature):
outcome predicted ‘most likely’ did
not occur
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Winter 2008/9: UK

Met Office

Forecast (relative to 1971-2000)
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1971-2000 average
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15 Jan: stratospheric warming down
spread of easterlies predicted
(ECMWEF) > 60°N
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Met Office
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Predicted stratospheric warming:

ECMWE 12 UTC Zanal Mean State: JAN/20/2008

Zonal Mean zeonal wind [m/s]
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Day 2: Jan 20
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ECMWE: zonal wind (init. 18 Jan

ECMWFE 12 UTC Zonal Mean Stater JAN/Z27 /2009

! Zonal Mean zenal wind
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Products from ECMWF
ome MonNthly system 22nd Jan

2-8 February 2009: Monthly Outlook
12-18 days ahead ;

MSLP, Precipitation ;g 2m-Temperature Anomaly HNZ, Early F?cruary

o/

Temperature: quintile
category probabilities

ERA-40, 1957-2002
"] Precipitation (mmiday)
n 12

0 2 5 6 7 8 9 10

Source: Tha Met Offica

enhanced risk [%Z] of occurrence Tmean < 0 for
7 Days during 20090122 to 20090223

‘DECIDER’ Grosswetterlagen — o

regime with sig. enhanced -

probability

26 Jan: ‘...there is reasonable confidence for ) e O e
temperatures to be well below 1971-2000 ) e
averages for prolonged periods during at least Enhanced risk (%) of 7 days or more with

the first two weeks of February...’ Trmean < 0°C (within the month ahead)
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Stratospheric resolution and ENSO
teleconnections
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Late winter (JFM) impacts of El Nino:
observed and modelled

Met Office

60 level HadGAM
model forced with
observed SST
(AMIP) — current
operational system
has 19 levels

Composite of 6 (x8
ensemble) simulated
El Nino events in
period 1961-2002
(AMIP)

See: Ineson and Scaife,
Nat. Geoscience, 2009

© Crown copyright Met Office

C

€

Observ

5

g 3
25
3 i
>
-5 © ( s
70 ) - K
o LAy 2
Y
Z

PMSL

Negative AO response:

cold northern Eurasia,
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Signal descends from stratosphere — lagged
spread to surface

Met Office DJF

~120 —80 —40 O 40 80 120 JFM
Geopotential height anomaly height Vs time cross section
DJF, 46hpa of zonal wind anomaly, 60°N

* signals descend to surface

 transition between early winter (ND) and late winter (JFM) matches
observations

e gandpatental for improved prediction with new GloSea4 system (Aug 2009)
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GloSead: New Met Office seasonal
system, operational August 2009
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Current (GloSea3) and next (GloSea4)
models — everything is changing!

Met Office GloSea3 GloSea4d
(present model) (as of July 2009)
Atmosphere HadCM3 HadGEMS3-A
Resolution N48 (~240km),19 lev. Aug 09: N96 (~120 km), 38 lev.
End 09: N96 (~120 km), 85 lev. |
Ocean
Resolution

initial condition
(IC) perturbations

Model
Perturbations

Hindcasts
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Hindcasts will be run ahead of each
forecast, continuously in real-time
Met Office

7 4 start dates x14 pert = 56 members
] oy > 1
g | —m—r———
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‘@ 4 start dates < 3 pert. =12 membe:s
% 1 1 I 1 > 15t of month =
= ' ' ! ! forecast issue date
I
< 1989-2002 > _
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| | ] ] | | | o
] | | | 1 I g
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(real-time)

Real-time hindcast scheme allows more flexible model development programme
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Summary

Met Office

Seasonal forecasts: mix of dynamical and statistical
predictions and forecaster judgement

ECMWF monthly system — good guidance for winter
2008/9 (helped ‘manage’ seasonal forecast)

Good prospects for improved (winter) prediction
(HadGEMS3 + stratosphere)

GloSea4 — August 2009

Next:

continued operations (with Operations Centre) — climate
services theme

results on extremes prediction (90t percentile)

wider range of monthly, seasonal, decadal products
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Met Office

Hadley Centre

Thank you! Any questions?
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