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Making Ireland Weather and Climate Prepared

« Ensure the protection and safety of life and property by issuing public
weather forecasts and warnings
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Making Ireland Weather and Climate Prepared

« Ensure the protection and safety of life and property by issuing public
weather forecasts and warnings

« Enhance support for impact-based decision making for weather events
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Making Ireland Weather and Climate Prepared

Ensure the protection and safety of life and property by issuing public
weather forecasts and warnings

Enhance support for impact-based decision making for weather events

Deliver a high quality national flood forecasting service
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Weather Forecasting
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The Equations of the Atmosphere

7AS TAW (Bovyle's Law and Charles’ Law.)

¥ 7

delates the pressure, temperature and density
JONTINUITY EQUATION

Jonservation of mass; air neither created nor distroyed
VATER CONTINUITY EQUATION

Jonservation of water (liquid, solid and gas)

{OUATIONS OF MOTION: Navier-Stokes Equations
Jescribe how the change of velocity is determined by the
ressure gradient, Coriolis force and friction
[HERMODYNAMIC EQUATION

Jetermines changes of temperature due to heating or cool-
ng, compression or rarifaction, etc.

Seven equations; seven variables (u,v,u,0,9,T )

T 0

0p
ot
0oy

-t V- 0,V = Sources - Sinks|

+V-pV =1

Seven equations; seven variables (u,v,%,p,T, g, pu).
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> Began in the 1920s Lewis Fry Richardso

» Didn’t take off until 1950’s.
Advent of the computer and computer si

time was reduce to less than the forecast
1950.

» 1n 1966, West Germany and the United S
operational forecasts based on primitive-e

> The UK and Australia follow in 1972.


https://en.wikipedia.org/wiki/Lewis_Fry_Richardson
https://en.wikipedia.org/wiki/Computer_simulation
https://en.wikipedia.org/wiki/West_Germany
https://en.wikipedia.org/wiki/Primitive_equations
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» Modern weather forecasts powered by we
» Weather models are simulations of the fu n}
» Millions of observations as initial conditi :
» A 3D picture atmosphere might look like

» Massive (Super) computers are used to do
incredibly fast speeds.



The Equations of the Atmosphere

7AS LAW (Bovyle’s Law and Charles’ Law.)

Al 7

delates the pressure, temperature and density
JONTINUITY EQUATION

Jonservation of mass; air neither created nor distroyed
VATER CONTINUITY EQUATION

Jonservation of water (liquid, solid and gas)

{QUATIONS OF MOTION: Navier-Stokes Equations
Jescribe how the change of velocity is determined by the
ressure gradient, Coriolis force and friction
[HERMODYNAMIC EQUATION

Jetermines changes of temperature due to heating or cool-
ng, compression or raritaction, etc.

Seven equations; seven variables (u,v,1,0,9, T )
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Seven equations; seven variables (u,v,%,p,T, g, pu).
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125 km resodution S0 km resolution

18 km resolution 4 km resolution







The ECMWEF’s Cray XC30 supercomputer can
perform up to 2 quadrllllon calculatlons a second
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> First introduced by Met Eireann and the UK Met Office in

2015.

> This is the 5t year Met Eireann /UK Met Office, KNMI
(Royal Netherlands Meteorological Institute).
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Storm depression (large)

Based on Warnings in the Meteoalarm framework
(AMBER/ORANGE or RED ...... impact-based and/or
thresholds)

NMS which first issues the warning names the Storm in
consultation with other partners.

Names picked by NMS’s (public suggestions etc)

It keeps its name given by NHC Miami preceded by ex.
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EUMETNET

The Network of Huropean Meteorological Services

meteocalarm=

alerting europe for extreme weather

Start | News | About Meteoalarm | Help | Terms and Conditions | Links | Display Options

» Europe:

reated: 26.04.2012 10:56 CET | Valid for: 26.04.2012 . Weather warnings: Europe l
<3 ' -, : 7

Awareness Reports - You can find detailed information about the warnings
in the awareness reports issued for each country. Select the relevant country,
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Caption: ¥ g o NI Q..
wareness types: [T ISo Display: [ tomorrow,) P I'EEK‘!ME
Change Language: | BG | CZ | DA | DE | EE |EN | ES |ES |ES | FI | FR | GR | HR | HU | IS | IT | LT | LV | ME | MK | MT | NL| NO | PL | PT [ RO | RS | SI | SK | SV | VA
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STORM NAMING COORDINATION FORM|

Latitude
PROPO SED NAME JULIA FORECASTED LOW (in decimals| 45 890
CENTRE LOCATION
(at first orange/red wind ]
NAMING NMH S/GROUP IPMA/SW GROUP waming onset time) Longitude 32, 10%y
{in decimals)
DATE DATE
(YYYYMMDD) 20100218 (YYYYMMDD) 20190220
FIRST WIND WARNING FIRST WIND WARNING
ISSUING DMSET
TIME _ TIME
(HH:MM UTC) 1500 uTC (HH:MM UTC) oooo
. Coastal
MAXIMUM WIND WARNING Orange x OTHER ORANGE/RED Rain event x
LEVEL WARNINGS I55UED
Red Snow Others

Cold front associated with the low will become more and more unstable monday afiernoon on eastern France and therefore
REMARKS gusty winds could reach 100100 kmih especially on the namow band of heawy rain
Other reason of naming this low: | don't want the name promoted by DWD “LUWE"

KMMI: hitps:Fwsw knmi.nbnederdand-nutwesrwaarschuwingen’ | Metso-France: hitocVvigilance meteofrance com/

Met Eireann: htips/fweny.met isfwarnings IPMA: hitps:[waee ipma. pi'=n/
WARNING 3 WEBSITES Met Office: hitps: e metoffice. gow.ulopubliciweatheriwarnings | AEMET: hitpoliwenw. 3emet es/enfelizmpolprediccion/avisos

Meteoalarm: hitp:hewi.meteoalsom.ewindex. phpTlang=en UK

List of names W Group 2018/M9: Ali, Bropagh, Callum, Deirdre, Erik, Freya, Gareth, Hannah, Idrs, Jane, Kevin, Lily, Max, Niamh, Oliver,
Peggy, Ross, Saoirse, Tristan, Violet, ¥Wyn

Lizst of mames SW Group 2018/19: Adrian, Bealriz, Carlos, Diana, Etienne, Flora, Gabriel, Helena, Izaias, Julia, Kylian, Laura, Miguel, Nicole,
Oi=car, Patricia, Roberfo, Sara, Ien, Vanessa, Walid
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Reach, engagement and influence for TMet
warnings Eireann

Authoritative Voice

Single name

Communication: ‘hashtag culture’
Collaboration with adjoining NMS’s
Useful post-event for reference
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Storm names for 2019/2020

Rialtas na hEireann
Government of Ireland

Storm
Names
2019/20

Ireland
United Kingdom
Netherlands

In association with:

Royal Netherlands
Meteorological Institute
Mimisuy of infrastucure
and Vester Manogement

@meteireann

Ireland’s Weather Warnings will be issued at #Stoirm
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The Irish Meteorological Service
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USEFUL KNOWLEDGE

o The timing and geographical location of a
weather event, as well as recent weather
conditions, can impact significantly on the
individual and on society

e Heavy rain can turn to snow when
temperatures are close to zero

e Winds can exceed general warning thresholds
in exposed areas such as coasts and high
ground and also in some low lying areas due to
funnelling effects

* High waves can occur on lakes as well as along
coasts

e Ice is not always visible on roads and surfaces

e Fog/ice can persist all day

e Hail showers can result in potentially lethal
road conditions as the hail gets quickly
compacted by traffic

e Heavy downpours can lead to flash flooding
and poor visibility

e Thunderstorms: Be aware of the dangers of
lightning and DO NOT take shelter under an
umbrella or a tree. It is dangerous to be out
over open water. Be careful of landline phones
or any metal that connects with the ground.
Lightning can strike the same spot twice

Keep yourself informed about the meteorological
conditions from Met Eireann with detailed 7-day
forecasts available for over 3,000 locations on
www.met.ie and mobile App.

LoCall OEP: 1890 252 736 or 0761 001 608

e-mail: oep@defence.ie

GENTLE REMINDER:
CHECK ON YOUR OLDER
RELATIVES AND NEIGHBOURS

If it’s difficult for you to get around it will be
impossible for them.

® Do you have their phone number(s)?

e Phone them or call around

e Make sure they have enough fuel, food
supplies and necessary medications

o [fin doubt call the Gardai and ask them to
check

You can get more information from:

www.met.ie (weather)
WWW.iws.ie (water safety)
www.hse.ie (health)
www.rsa.ie (road safety)
www.tii.ie (transport systems)
www.flooding.ie (OPW)
www.emergencyplanning.ie

www.winterready.ie
g @emergencylE

BE WINTER-READY

Met Eireann’s
Weather Warnings

Rialtas na hEireann
Government of Treland
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1e Irish Meteorological Service

WEATHER WARNINGS COLOUR CODING EXPLAINED

STATUS YELLOW: Weather that does NOT
! pose a threat to the general population but is
potentially dangerous on a localised scale.

Be aware about meteorological conditions and check if
you are exposed to danger by nature of your activity or
your specific location. Do not take any avoidable risks.

STATUS ORANGE: Infrequent and dangerous
: weather conditions which may pose a threat
to life and property.

Prepare yourself in an appropriate way depending on
location and activity. All people and property in the
affected areas can be significantly impacted.

Check your activity/event and delay or cancel as ap-
propriate.

www.meteoalarm.com

STORM NAMING

Red
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/ STATUS YELLOW: Weather that does NOT
/ ! _ pose a threat to the general population but IS
i potentially dangerous on a localised scale.

Be aware about meteorological conditions and check if
you are exposed to danger by nature of your activity or
your specific location. Do not take any avoidable risks.
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STATUS ORANGE: Infrequent and dangerous
~ weather conditions posing a threat to life and
' property depending on location and activity.

Prepare yourself in an appropriate way (taking advice)
for the forecast conditions as all people and property in
the affected areas can be impacted on significantly.|
Check your activity/event and delay or cancel as ap-
propriate.
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STATUS YELLOW :
Weather Alert —
Be Aware

STATUS ORANGE:
Weather Warning —

Be Prepared

STATUS RED:
Severe Weather
Warning - Take Action

WIND (Gusts km/h): =130 110
RAIN (mm): >80 50
SNOW / ICE: >30cm 10
HIGH TEMPS (C): >30/20 >30/20
LOW TEMPS (C): <-10 -5t0 -9C

THUNDERSTORMS:

FOG:

COASTAL WIND WARNING: =-11 F10
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STATUS YELLOW :
Weather Alert —
Be Aware

STATUS ORANGE:
Weather Warning —
Be Prepared

Snow Warning
Accumulations below 250m AMSL:

YELLOW: 3cm or greater in 24 hrs.

ORANGE: 3cm or greater in 6 hrs / 6¢cm or greater
in 12 hrs / 10 cm or greater in 24 hrs.

RED: 10cm or greater in 6 hrs / 15cm or greater in
12 hrs / 30cm or greater in 24 hrs.
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STATUS YELLOW :
Weather Alert —
Be Aware

STATUS ORANGE:
Weather Warning —
Be Prepared

Low Temperature Warning

YELLOW: Minima of minus 3C or minus 4C
expected over a wide area.

ORANGE: Minima of minus 5C to minus10C
(or lower) expected over a wide area.

RED: Minima of minus 10C (or below) for
three or more consecutive nights or more.
Maxima of minus 2C.
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STATUS YELLOW :
Weather Alert —
Be Aware

STATUS ORANGE:
Weather Warning —
Be Prepared

High Temperature Warning

YELLOW: Maxima in excess of 27C expected
and minima in excess of 16C over a wide area
for at least 36 hours (>27/16/>27).

ORANGE: Maxima in excess of 30C for three

days and minima of 20C for two nights
(consecutive) expected over a wide area for at
least a 48hr period (>30/20/>30/20).

RED: As Orange criterion, but persisting for
five or more 24hour periods..




www.met.ie/warnings

STATUS YELLOW
Weather that does not pose a threat to the
general population but is potentially
dangerous on a localised scale.

STATUS ORANGE
Infrequent and dangerous weather conditions
which may pose a threat to life and property.

Wind

Mean wind: 10 minute

Gusts: 1 minute

(higher on coasts/high
ground/funnelling effects etc)

Widespread mean speeds between 50 and 65km/h

Widespread gusts between 90 and 110km/h

Widespread mean speeds between 65 and 80 km/h

Widespread gusts between 110 and 130 km/h

Coastal Wind Warnings
Mean speeds up to 30 nautical
miles offshore

Gale force 8 or strong gale force 9.

Storm force 10.

Rain
Amounts can be up to double
on windward upper slopes &

impacts vary with soil moisture
deficits

20mm - 30mm in 6 hrs or less.
30mm - 40mm in 12 hrs or less.
30mm - 50mm in 24 hrs

30mm - 50mm in 6 hrs or less.
40mm - 60mm in 12 hrs or less.
50mm — 80mm in 24 hrs

Snow/Ice
Heavy rain can turn to snow
when temperatures are around

Guidelines only

3cm or greater in 24hrs.

Guidelines only
3cm or greater in 6 hrs
5cm or greater in 12 hrs

zero (up to around +4C) 10cm or greater in 24 hrs
Thunderstorms Localised thunderstorms/lightning activity/heavy Widespread thunderstorms/severe lightning
Possible flash flooding rainfall. activity/heavy rainfall/large damaging hail

Low temperature/Ice

Air minima of minus 3C or minus 4C expected over a

Air minima of minus 5C to minus 10C (or lower) expected
over a wide area,

Ground temperatures can be | Wide area (localised lower values will occur).

as much as 10 degrees lower s Dangerous surfaces due to ice and/or lying snow. o Dangerous surfaces due to ice and/or lying

than air temps Situation improving. snow/freezing rain. Situation stable

High temperature >27/15/>27 >30/20/>30/20/>30

High minima can be more Maxima in excess of 27C expected and minima in excess | Maxima in excess of 30C for three days and minima of 20C

impactful than high maxima

of 15C over 36 hrs

for two nights (consecutive)

Fog (or freezing fog)

Dense fog over a wide area or pockets of freezing fog.

Dense fog/freezing fog persisting over a wide area causing
a widespread and significant driving hazard on national
primary routes.
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Rialtas na hEireann
Government of Ireland

In association with:

P Royal Netherlands
kﬂ Meteorological Institute
Ministry of Infrastructure

and Viater Management

Atiyah
Brendan

Storm
Names

2019/20

Ireland
United Kingdom
Netherlands

Ireland’s Weather Warnings will be issued at www.mel

|

met.ie

#Stoirm
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ME T The Irish Meteorological Service
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Ireland Air Temperature Anomalies (°C) between 1900 and 2018*

Ireland Anomalies
12 (differences from 1961-1990)
11 Above Normal 4 2008
" B setownoma ! " Ireland 5-year
$ M ET : Rolling Anomalies’
PR cireann .
g

08

07
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1920 1930 1940 1950 1960 1970 1980 1990 2000 2010

Ireland Anomales: Makn Head (Donegal), 8irr (Offaly), Phoenix Park (Dublin), Valentia Observatory (Kerry) and Armagh Observatory (data courtesy of UK Met Office, *Provisional between Jun 2018 and Dec 201
Global Tempevature Anomaliles: HadCRUT4 Near-Global (Land+Sea), ClmalxR search Unit, University of East Anglia | Date Published: Friday 3 May 201

Temperature increasing at an average rate
of 0.08 Celsius per decade
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Ireland Average Annual Rainfall 1941-2017

- Annual Rain - 30 Year Mean -1961-1990 Long Term Average -1981-2010 Long Term Average
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1950 1960 1970 1980 1990
Year

2010

Rainfall increase by 5% comparing 1961-1990
with 1981-2010
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ME T The Irish Meteorological Service
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Island of Ireland Winter Rainfall 1850-2016
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Global average surface temperature change
Mean over

2081-2100
e hijstorical
e RCP2.6
emme RCP8.5
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Increased
desertification /
shifting rainfall

patterns.

Sea level rising at
~3 mm/year,
projected rise of 0.5
to 1 m by 2100
depending on
scenario.

Increasing glacial
retreat, decreasing
Arctic sea ice.
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ME T The Irish Meteorological Service
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INCREASE IN AVERAGE TEMPERATURE
—_—

PREVIOUS NEW
CLIMATE CLIMATE

More hot weather

Less cold weather
More record

hot weather

:
:
:
:
:

PREVIOUS RECORD
NEW RECORD

Source: Modified from IPCC, 2007

www. climatecommission.gov.au
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There will be fewer
days with frost
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There will be fewer
days with frost

The length of the
growing season will
increase due to
warmer climate but
may be reduced due to
droughts

The T '
'RENDS AND



The Irish Meteorological Service

Medium-Low Emission

N [ [ [

-20 -16 <12 -8 -4 -2 2 4 8 12 16 20

met.ie

High Emission

Nolan, 2015)
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(a) “Likely” Summer 5-Day Dry (< imm/day) Change
Medium-Low Emission High Emission
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An increase in
intense rainfall
days especially
in winter and
Autumn

met.ie

steorological Service

{

‘Likely" Increase Very Wet Days (> 30mm/day). gh Emission Scenaric

Annual Autumn
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A projected
small increase
in extreme
winds
especially in
winter

These will lead
to increase
storm surge

)JRM TRENDS
AND
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ME T The Irish Meteorological Service
eireann

10-year average grass growth
kg DM/ha/day

100 —
10-year average

80 —
60 —
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T2M Change w.r.t. 30-year baseline
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1900 RCP4.5 1900 RCP8.5

—— CRU TS3.21 Observations
——— EC-Earth Ensemble Members
=~ EC-Earth Ensemble Mean
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(Credit P Nolan,ﬁEC)
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(Credit P Nolan,ﬁEC)



