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• 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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WMO Weather & 
Climate Observational 
Network
10,000 surface weather stations 
1,000 upper-air stations 
7,000 ships
100 moored and 1,000 drifting buoys
hundreds of weather radars
3,000 specially equipped commercial aircraft
16 meteorological and 50 research satellites.



Observation Platforms

B
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The Equations of the Atmosphere



Numerical Weather Prediction

➢ Began in the 1920s Lewis Fry Richardson.

➢ Didn’t take off  until 1950’s.                                                                         
Advent of the computer and computer simulation that computation 
time was reduce to less than the forecast period itself. This was in 
1950. 

➢ In 1966, West Germany and the United States began producing 
operational forecasts based on primitive-equation models.

➢ 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


Numerical Weather Prediction
Core of modern weather forecasts

➢ Modern weather forecasts powered by weather models.

➢ Weather models are simulations of the future state of the atmosphere.

➢ Millions of observations as initial conditions trillions of calculations,

➢ A 3D picture atmosphere might look like at some time in the future. 

➢ Massive (Super) computers are used to do these calculations at 
incredibly fast speeds.



The Equations of the Atmosphere









https://www.youtube.com/watch?v=txlATLRgA9Q&
feature=player_embedded

The ECMWF’s Cray XC30 supercomputer can 

perform up to 2 quadrillion calculations a second.

http://www.google.ie/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.meteorology.today/2014/10/29/&ei=aWH4VN-BCamp7Abf8IGQAw&bvm=bv.87519884,d.ZGU&psig=AFQjCNGXR3fwMcThmaZY302dVnn17bYQSw&ust=1425650404713081




Storm Naming

➢ First introduced by Met Éireann and the UK Met Office in 

2015.

➢ This is the 5th year Met Éireann /UK Met Office, KNMI 

(Royal Netherlands Meteorological Institute).



Storm Naming Rules
• 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.



Meteoalarm





Storm Naming

Reach, engagement and influence for 
warnings

Authoritative Voice 

Single name

Communication:  ‘hashtag culture’

Collaboration with adjoining NMS’s

Useful post-event for reference



Year 1: 2015-16



Storm names for 2019/2020







Met Éireann Warnings



Met Éireann Warnings



Met Éireann Warnings



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 90

RAIN (mm): >80 50 30

SNOW / ICE: > 30cm 10 >3

HIGH TEMPS (C):           >30/20    >30/20     >27

LOW TEMPS (C): <-10  -5 to -9C <-3

THUNDERSTORMS:

FOG:

COASTAL WIND WARNING:  >F11 F10 F9



STATUS YELLOW : 
Weather Alert –
Be Aware

STATUS ORANGE:
Weather Warning –
Be Prepared

STATUS RED: 
Severe Weather 
Warning - Take Action

Snow Warning

Accumulations below 250m AMSL: 

YELLOW: 3cm or greater in 24 hrs.

ORANGE: 3cm or greater in 6 hrs / 6cm 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.



STATUS YELLOW : 
Weather Alert –
Be Aware

STATUS ORANGE:
Weather Warning –
Be Prepared

STATUS RED: 
Severe Weather 
Warning - Take Action

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.



STATUS YELLOW : 
Weather Alert –
Be Aware

STATUS ORANGE:
Weather Warning –
Be Prepared

STATUS RED: 
Severe Weather 
Warning - Take Action

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..





Making Ireland Weather

and Climate Prepared

NATIONAL FLOOD 
FORECASTING 
AND WARNING SERVICE 





ANNUAL IRELAND TEMPERATURE 
RECORD 1900-2018

Temperature increasing at an average rate 

of  0.08 Celsius per decade 



ANNUAL IRELAND RAINFALL 
RECORD 1941-2017

Rainfall increase by 5% comparing 1961-1990 

with 1981-2010



IRELAND WINTER RAINFALL 1850-2016

(Noone et al , 2015)



GLOBAL PROJECTED TEMPERATURE



SUMMARY OF GLOBAL CLIMATE 
TRENDS AND PROJECTIONS

Temperatures have 
increased by 1°C 

from pre-industrial 
levels and are 
projected to 
increase by a 

further 1.5-4.5°C 
by 2100.

Sea level rising at 
~3 mm/year, 

projected rise of 0.5 
to 1 m by 2100 
depending on 

scenario.

Increased 
desertification / 
shifting rainfall 

patterns.

Increasing glacial 
retreat, decreasing 

Arctic sea ice.

CO2 levels are 
continuing to rise. 

Now above 
400ppm.
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SUMMARY OF TEMPERATURE TRENDS AND 
PROJECTIONS FOR IRELAND

Temperatures have 
increased nearly 1°C 
from pre-industrial 
levels.  Maximum 
temperatures are 

projected to increase 
by 2.5-3.0°C by mid 

century

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



MID-CENTURY (2041-2060) PROJECTIONS

CHANGE IN ANNUAL PRECIPITATION

Nolan, 2015)

Average 
Annual Rainfall 
had increased 
by approx. 5% 
since mid 20th

Century



SUMMARY OF  RAINFALL TRENDS AND 
PROJECTIONS FOR IRELAND

Average 
Annual Rainfall 
had increased 
by approx. 5% 
since mid 20th

Century

Drier 
summers, up 

to 20%, longer 
drier periods, 

wetter winters.

SUMMER PRECIPITATION



SUMMARY OF  RAINFALL TRENDS AND 
PROJECTIONS FOR IRELAND

An increase in 
intense rainfall 
days especially 
in winter and 

Autumn



SUMMARY OF  SEA AND STORM TRENDS 
AND PROJECTIONS FOR IRELAND

Sea level rising 
at approx. 2-

3mm/year and 
will continue to 
rise by up to 
800mm by 

2100

A projected 
small increase 

in extreme 
winds 

especially in 
winter

These will lead 
to increase 
storm surge



IMPACTS ON AGRICULTURE

• Longer growing seasons, more extremes

• Droughts, plant stress, SMDs

• Slurry storage and spreading 

• Increased heat stress on animals and crops

• Changes in profile of plant and animal diseases

• Changes in dynamics of pest species

• Increased occurrence of invasive species

• Biodiversity – changes in phenology



IMPACTS ON FORESTRY

• Forest Fires

• Soil Moisture Changes 

• Frost damage/early late growth

IMPACTS ON SEAFOOD

• Ocean Acidification

• Migration of fish stocks

• Algal blooms

• Damage to fleets and harbours



IMPACTS ON INFRASTRUCTURE

• Damage to farm buildings

• Interruptions to power supply/Energy Security

• Disruption to Transport Networks/Marine Sector

• Breaks in Supply Chains

• Communications Breakdown

• Coastal Erosion



CHALLENGES TO ADAPT TO A 
CHANGED CLIMATE

We must prepare for a changed climate.

▪ Extreme weather events will become more 
frequent and severe

▪ Infrastructure in coastal and low lying areas 
will become more vulnerable to erosion and 
storms.

▪ Increased occurrence and intensity of extreme 
rainfall events will bring increased risk of 
flooding.

▪ Changes in temperature will provide 
opportunities but also some risks.



THANK  YOU!

(Credit P Nolan, ICHEC)



CHALLENGES TO ADAPT TO A 
CHANGED CLIMATE

Sectoral adaptation plans, have been 
published for public consultation, they are 
due to be adopted by end of September.

Sectors include: Agriculture, Heath, 
Communications, Flooding, Heritage, 
Biodiversity, Water Quality, Energy, 
Transport, etc.

Four Climate Action Regional Offices have 
been established to assist Local Authorities 
in planning to deal with Climate Change



THANK  YOU!

(Credit P Nolan, ICHEC)


