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metotice  EXcCeptionally mild and wet
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metotice  EXcCeptionally mild and wet

Anomalies up to +6C
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Exceptionally mild and wet
Mildest December in CET record (by 1.6C)

Biggest margin of any month
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R Exceptionally mild and wet

At Exeter, mean night time temperature above June!

Mean monthly minimum temperatures at Exeter Airport
m 2015
N Long-term average
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Mmetofice  WWiINter 2015/16

Adam Scaife

www.metoffice.gov.uk

Strong meridional pressure gradient in Dec
Also for the Dec-Jan-Feb mean

=> Positive NAO, wet, stormy and mild

P December 2015
# Rainfall Amount - - a
LELU % of 1981-2010 Average

© Crown Copyright 2016, Met Office




Metofice ~ LONQ range predictions

+ NAO Retrospective and real time predictions
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Scaife et al (2014)

Our original tests are shown in orange and indicate a correlation skill of 62%
More ensemble members => more skill and ~0.8 may be  possible

So far so good with real time forecasts...
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metofice  WINter 15/16: intra-seasonal shift

December February

Had5LP2r December 2015 HadSLP2r February 2016
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Early winter — strong westerly or south westerly flo W

Late winter — Atlantic ridging and north westerly fl ow

Adam Scaife
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sst anomaly (deg C)

- Ensemble Forecast
—— observations
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Winter 15/16 and El Nino
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metofice ~ Winter 15/16 and EIl Nino

ND cluster 3 JF cluster 4
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Signals from ENSO are opposite in early and late wi  nter
El Nino winters => westerly flow in early winter, b locked late winter

La Nina winters => blocking in early winter, wester ly in late winter
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Very strong jet and low probability of a sudden war

A high probability (80-90%) of a sudden stratospher

Adam Scaife
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Zonal Mean Zonal Wind {(ms™)
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Stratospheric influence

Stratospheric Sudden Warming Forecast

Nov
2015

Consistent with forecasts for other El Nifilo winters
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metotice  Stratospheric influence
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A sudden warming finally happened in early March (¢~ onsistent with the cold dry start to spring)

Later than the most likely time in the forecasts bu t within the spread of forecasts from Autumn

Jeff Knight
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Scaife et al (2014)
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Tropical stratosphere - QBO

Zonal winds at the equator

Deep westerly phase of the QBO at start of winter
=> more westerly conditions
=> northward shifted jet

=> more storms and mild, wet winter conditions
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Winter 1

Winter 2

Winter 3

Winter 4

Solar variability

Winler PM3L Response
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SILSO graphics (http://sidc.be/silso) Royal Observatory of Belgium 2016 May 1

Response to a constant forcing
Builds up year on year via ocean

Leads to a lagged response at
about 2-3 years

Winter 15/16 was indeed ~2 years
after solar max

Scaife et al GRL 2013, Gray et al JGR 2013, Andrews et al 2015, Thieblemont et al 2015
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metotice  WinNter 15/16 predictions

From October From November Observations

Dec
DJF
A signal for a westerly winter from October
Good agreement with subsequent observations
Adam Scaife Early warning of winter flooding
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metofice ~ Winter 15/16: October forecast

1-month and 3-month UK outlook for precipitation in the context of observed climatology

Movermber Movember-January

October showed signal for increased
precipitation

Early winter showed similar signal

Roughly twice as likely wet as dry

W Observations 1981-2010 & 19E1-20010 Avermge * Dbservatinns 2005-2014 2015-16 outlook: + MNaov + Nov-jan

SUMMARY - PRECIPITATION:

For both November and November-December-January above-average precipitation is considered more probable than
below-average.

1981-2010 probability for each of these categories is 20%).
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metofice ~ Winter 15/16: November forecast

1-month and 3-month UK outlook for precipitation in the context of observed climatology

December December-February

1l =oma
T e | . December showed a very clear signal for wet
. !
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b = _ ; Emi Circulation implied increased storm risk
R
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; . = I Dec-Feb showed similar signal overall but a
- I switch to colder in late winter
- L L3 . 2
m Observations 1981-3010 & 1981-2010 Average % Observatlons 2005-2014 X015-16 outlook: + Mov -+ Dec-Feb

SUMMARY - TEMPERATURE:

During December above-average temperatures are maore likely than bl ow-average tem peratunes. The likelihood of a prolomged spell of cold weather is

relathvely low compared to nomal.

Predictions for UK-mean temperature for the whole of the winter season {DecemberJanuary-February]) show onby a slight shift from the nomal Ange of

expected conditions. In this instance, however, there are reasons to believe that this unremarkable oullook conceals the likelihond of a switdn from a mild start
. e prob .

Crweerall, the probability that the UKE-average temperature for December-lanuany-February will fall into the coldest of our five categories is 15% and the
probabili that it will fall into the warmest of our five ctegories is betveen 200 and 2 5% (the 1981-2010 proba bility for eadh of these categories is 2096).
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Predicted NAO

Transport impacts prediction

Winter airport disruptions
% of delays due to weather vs. forecast NAO index

Extreme winter weather has an impact
on transport

Skill in the NAO translates to skill in
impacts

Real time forecast for winter 15/16
gave good advice on risk

Winter 2015/16 Forecast

£ Met Office

Farecas! winter transport impacts

Winter 2015 2018
{forecast. DJF)

Past winters
{farecast. DJF)

Palin et al. (2015)

www.metoffice.gov.uk
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e Skilful winter NAO 1 year ahead

Significant NAO skill in second winter

a; First winter b ; Second winter
r=0.62 (p<0.001) r=0.42 (p=0.01)
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Nick Dunstone
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el Skilful winter NAO 1 year ahead

SST skill (SON) b Ice area skill (SON) U wind 50hPa skill (SON)

b/&e

DJF2 NAO corr
Nov2 ice area

h DJF1 NAO corr
Novl ice area

k Obs NAO corr
Nov ice area

www.metoffice.gov.uk © Crown Copyright 2016, Met Office




Skilful winter NAO 1 year ahead

MLR fit of November drivers to winter NAO in observations

Winter NAO predicted 1
year in advance with skill
of r=0.4-0.5

Normalised NAO index

: !(\Jdt;efri\:e(gr:i(-)valid) r=0.60 (p<0.001) Primary drlvers are ENSO
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Vikki Thompson

www.metoffice.gov.uk

Plausible extremes:
unprecedented events

* Using DePreSys decadal hindcast data
e Period: 1981 to 2015

* Mining the data for unprecedented extreme
events: Oct-Mar monthly rainfall

* Not interested in predictability

e Looking at events which are dynamically
possible

e Case study: South east England winter
flooding

© Crown Copyright 2016, Met Office




Plausible extremes:
metotice SE England Flooding 2013/14

| January 2014
Rainfall Amount  * *
Wl %% of 1961-1990 Average
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In south east England, January 2014
saw the greatest monthly rainfall total

on record
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Vikki Thompson

But could it have been even worse?
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January rainfall
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Metotice  January rainfall
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The monthly rainfall total of January 2014 exceeded previous records

Vikki Thompson
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Metotice  January rainfall
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In many model simulations the values are within the range of observations

Vikki Thompson
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However, in some the model exceeds the observed record

Vikki Thompson
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Metotice  January rainfall
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Using model simulations provides more information on these extremes

Vikki Thompson
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Vikki Thompson
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metofice ~ Model fidelity

a Monthly Rainfall (mm)

B Mod
Il Obs

Model and observations
distributions appear similar

0 100 200

Vikki Thompson
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Mmetofice  RISK of an extreme

15%

10%

8% chance of a record
each winter for SE
England

2%

Chance of Event

1% chance of a month

with 15-30% uplift on —— 1%

the rainfall record each
winter

Vikki Thompson
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Conclusions

Capability of long range predictions

Predictability on seasonal timescales

Skill in forecasting drivers of winter 2015/16
Drivers create conditions for flooding
Possibility of skilful predictions further ahead
Plausible extremes for planning

So what about this winter...

© Crown Copyright 2016, Met Office




Met Office
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sst anomaly (deg C)

Forecast for winter 2016/17

El Nino declines to weak La Nina

Ensemble Forecast
—— observations
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UK winter 2016/17 outlook

3-month UK outlook for temperature in the context of observed climatology

www.metoffice.gov.uk

November-January
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metofice UK winter 2016/17 outlook

3-month UK outlook for precipitation in the context of observed climatology

Precipitation - 3-month UK-average

accumulation (mm)

November-January
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Questions?

www.metoffice.gov.uk
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