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Climate Change — The Basics

How do we know our climate is changing?

What can we expect in the future?

By knowing this how can it help us now?
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@ Long term Observations
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Global temperature trend

Global Land and Ocean
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o) Temperature anomalies by country

Temperature Anomalies by Gountry
Years 1880 - 2017

Afghanistan Albania Algeria Andorra

Angola Antarctica Argentina Australia
Belize Benin Bhutan Bolivia BosniaandH. Botswana Brazil Brunei Bulgaria
Chad Chile China Colombia Comoros Congo, DR Congo,R CostaRica Croatia
Dominican Republic Ecuador Egypt, Arab Rep. ElSalvador Equatorial Guinea Eritrea Estonia eSwatini Ethiopia
Ghana Greece Grenada Guatemala Guyana Haiti Honduras
Israel Italy Jamaica Japan Jordan Kazakhstan Kenya Kiribati Korea, DPR
Lesotho Libya Liechtenstein  Lithuania Luxembourg Macedonia, FYR Madagascar Malawi
Mexico Micronesia Moldova Monaco Mongolia Montenegro Morocco Mozambique = Myanmar
Nigeria Norway Oman Pakistan Palau Panama PapuaNew Guinea Paraguay Peru
Samoa San Marino Sao Tome and P. Saudi Arabia Seychelles Singapore Slovak Republic
St. Kitts and Nevis St.Lucia St.V.and theG. Sudan Suriname Sweden Switzerland Syria Taiwan
Turkmenistan Tuvalu Uganda Ukraine United Arab Emirates Uruguay USA Uzbekistan

Data Source:

NASA GISS, GISTEMP Land-Ocean Temperature Index (LOTI), ERSSTv5, 1200km smoothing
https://data.giss.nasa.gov/gistemp/

Average of monthly temperature anomalies. GISTEMP base period 1951-1980.
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Burkina Faso Burundi

Cuba
Fiji Finland
Hungary Iceland
Korea Kosovo
Malaysia Maldives
Namibia Nauru

Philippines Poland

Slovenia Solomon Islands

Tajikistan Thailand

Vanuatu  Venezuela, RB

Bahamas, The Bahrain Bangladesh Barbados Belarus

Cabo Verde Cambodia Cameroon Canada Central African Rep.

Czechia

Denmark Djibouti Dominica
France Gabon Germany
India Indonesia Iran, Islamic Rep. Iraq
Kuwait  Kyrgyz Republic LaoPDR Latvia Lebanon
Mali Malta  Marshall Islands Mauritania Mauritius
Nepal Netherlands New Zealand Nicaragua Niger
Portugal Qatar Romania Russia Rwanda
Somalia South Africa  South Sudan Spain Sri Lanka
Timor-Leste Togo Tonga Trinidad and Tobago Tunisia
Vietnam Yemen, Rep. Zambia Zimbabwe

Video license: CC-BY-4.0
Antti Lipponen (@anttilip)



Average Annual Air Temperature for Ireland (1895 - 2018)
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Change in climate average

SMALL CHANGE IN AVERAGE
BIG CHANGE IN EXTREMES
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Evidence of changing normal climate

Ireland February Daily Surface Maximum Air Temperatures (°C)
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WMO Statement on
the State of the

Global Climate in 2019 |

METEOROLOGICAL
ORGANIZATION

WMONo. 1248

“We are currently way off track to meeting either the 1.5°C
or 2°C targets that the Paris Agreement calls for. We need
fo reduce greenhouse gas emissions by 45% from 2010
levels by 2030 and reach net zero emissions by 2050.”

Key Messages from 2019:

o Global mean temperature 1.1°C above pre-industrial levels

o Record levels of CO2 in atmosphere.

o The ocean absorbs around 90% of the heat that is trapped
by greenhouse gases.

o The warming ocean expands, raising sea levels.
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& Global climate models
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Representative Concentration Pathways (RCP)

Data: CDIAQ/GCP/IPCC/Fuss etal 2014
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Downscaling for more regional information

Global Model
to Regional Model
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Verification of downscaled models .,“399“ (CHEC

Observed Winter Rainfall (1982-2014) WRF Winter Rainfall (1982-2014), 2km
. O

)

L

mm

100 180 260 340 420 500 580 660 740 820 900 100 180 260 340 420 500 580 660 740 820 900



2
Mid Century Projections LePd

Mid-Century (2041-2060) Projections
Number of “Heat Waves” over 20-year period

Model findings, Mid Century (2041-2060) Projections:
RCP45 RCP85

o Mean annual temperatures will increase by 1-1.6°C

o Hot days will get warmer by 0.7-2.6°C

o Cold nights will get warmer by 1.1-3.1°C

o The number of frost days is projected to decrease by over 50%
o The average length of the growing season will increase

o Increase in number of heatwaves by mid-century

’, _ # Heat Waves

o Heavy rainfall events will increase in winter and autumn W EE

o Storms affecting Ireland will decrease in frequency, but increase in intensity
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Climate Services

Should | plan Do | need to How much . .

a meningitis plant drought solar energy can e‘u\:’;{!‘tﬁf&%ﬂeﬁ% Will we need to
vaccination drive resistant seeds we expect to get due to forecasted start restricting 5

in my region? next season? in this area? heavy rains? the use of water?

Meteorological ‘ Socio-economic

information variables

Adapted from
https://gfcs.wmo.int/what-are-climate-services



Worldwide Impacts







