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World Meteorological Organization

UN Specialized Agency on
weather, climate & water

191 Members, HQ in Geneva
2"d oldest UN Agency, 1873-

Coordinates work of > 200 000
national experts from
meteorological & hydrological
services, academia (& private
sector)

Co-Founder and host agency of
IPCC (15t World Climate
Conference)

Co-Founder of UNFCCC (2"
World Climate Conference)
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WMO Mission/key activities

World climate
Weather, disasters & safety

Water resources

Strengthening of the national service capabilities
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4. Data & technology
5

6. Earth system research
7

Efficient governance
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WMO Global Observing Networks >10000 statlons

WMO Secretariat
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WMO Satellite Observations




Weather and climate modelling

Timestep 5-10 minutes » -
§ Grid spacing 10-20 km

Vertical exchange
between levels

Horizontal exchange
W . J© y H between columns
WMO Bureau visits CMC Montreal to ———

inaugurate Cray Computer - 1984

Variables at Variables in the

the surface: atmospheric column:
Temperature Wind vectors
Humidity Humidity
Pressure Clouds
Moisture fluxes Temperature
Heat fluxes Height
Radiation fluxes Precipitation

Aerosols

The Cray supercomputer used for

weather analysis at the ECMWEF - 2016
Y
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Accuracy %

Improved weather forecasts

— Day 7 NHem = Day 3 NHem

500hPa geopotential height ——Day7 SHem —— Day 3 SHem
Anomaly correlation e Day 10 NHem —— Day 5 NHem

12-month running mean —— Day 10 SHem —— Day 5 SHem
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YK-maailmanmenoa

* |soja teemoja
- llmastonmuutoksen torjunta & sopeutuminen
- Konfliktien ennaltaehkaisy
- Digitalisaatio/cybermaailma
- Tyon luonteen muutos/katoaminen

* Guterresin intressina YKn uudistaminen, “Lahopuu pois”, kehitystoiminnot, lisda naisia

* YK hampaaton esim. islamilaisen maailman kriiseissa, osapuolina Saudi-Arabia, Iran, Turkki, Venaja &
USA

*  USA saatu mukaan YK:n uudistamishankkeeseen, leikkaukset pelattya pienempia

* Oma kokemus: Paallekkaisyyksia, paljon puhetta ja paperia. Toimita jasenmaissa keskioon!
Potentiaali sisaisen yhteistyon lisaamiselle suuri. WMO, WB, UNDP, FAO & WHO toimii.
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Growing number of weather related disasters 1980-
2016

800
B Geophysical events

700 Earthquake, tsunami, volcanic activity
600 B Meteorological events

Tropical storm, extratropical
500 storm, convective storm,

2

local storm
400
100 W Hydrological events
— Flood, mass movement
20 : .
B Climatological events
{00 Extreme temperature, drought,
wildfire
)
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2017 Record breaking economic losses

Losses from natural Less than half of the

catastrophes losses insured
2017

US$ 330bn US$ 135bn
(41%)

S E OO

Costliest hurricane Floods in South Asia:
season on record a humanitarian disaster

US$ 215bn 2,700 people

killed




Tropical storms today and in 2 C warmed climate

a) Present Day Simulation: 244 Cat 4-5 storms
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b) RCP4.5 Late 215 Century: 313 Cat 4-5 storms
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Impacts of hydrometeorological and
climatological hazards (1955-2014)

Human losses by decade Economic losses by decade
(millions) (billions of US$ adjusted to 2013)
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Global adaptation index
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Co- operatlon projects of FMI > 100 M€
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Global temperature 1850-2017

Global Average Temperature 1850 - 2017

-0.8
-0.6
-0.4

-0.2

Land data prepared by Berkeley Earth and combined --0.4

with ocean data adapted from the UK Hadley Centre

Global temperature anomalies relative to 1951-1980 average --0.6

Vertical lines indicate 95% confidence intervals
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Global Temperature Anomaly (° C)
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2017 — the warmest non-El Nino year on record

B El Nino

0.6 [3J Neutral *
B La Nina

04+

0.2+

I

|
o
(N

Anomaly relative to 1981-2010 (° C)

-0.4 -
0.6 — * Weak then strong El Nifio conditions held through 2015
1950 1960 1970 1980 1990 2000 2010

Year




Global precipitation 1986—-2015 vs. 1901-1960

Change in Precipitation (inches)
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Effect of 1°C temperature increase on per capita output

Source: International Monetary Fund (IMF) World Economic Outlook



Ocean heat content
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srosai carson  Global CO, emissions by country

PROJECT

Emissions from OECD countries are about the same as in 1990
Emissions from non-OECD countries have increased rapidly in the last decade

Dgta: CDIAC/QCP
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Source: CDIAC: Le Quéré et al 2017: Global Carbon Budget 2017
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GLOBAL CARBON

Fate of anthropogenic CO, emissions (2007-2016)
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Ocean Acidification
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Ocean acidification is a global problem that threatens marine organisms, ecosystems, services
and resources and that has potentially considerable ecological and socio-economic
consequences (food security, livelihood of fishing communities)

DATA SET: SOCAT v4 Data Collection
VARIABLE: fCO2 recommended (patm)
01-Jan-1957 00:00 to 31-Dec-2016 00:00




Time Evolution of Forcings
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Global sea level rise: + 26 cm 1870-2017
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Contributions to global sea level rise
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Sea level 1800-2100
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Arctic has warmed twice as fast as the global mean
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Multi-year ice 1984 and 2016

1984

Sea Ice Age
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Changes in the Arctic affect weather globally
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Arctic and global temperatures 1900-2100

Averaged over 36 global climate models
RCP 4.5 (blue)= upper end of Paris COP21 Agreement, RCP 8.5 (red)= business as usual
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Temperature change =>2070-99, RCP 8.5

TEMPERATURE JUNE-AUGUST  rcps.s. 2070—2099
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Precipitation change =>2070-99, RCP 8.5
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Impact of 3 C warming on crop yields

Most studies now project adverse impacts on crop yields due to climate change (3°C warmer world)

Percentage change in yields between present and 2050

-50% Change +100% Change

<,:;‘ WORLD RESOURCES INSTITUTE Sources: http:/ow.ly/rpiMN
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How long time the return of CO2 to "normal” takes?
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Historical CO:-temperature-sea level
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cronai carzon  Energy consumption by energy type

PROJECT

Energy consumption by fuel source from 2000 to 2016, with growth rates indicated for the
more recent period of 2011 to 2016
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4 Source: BP 2017: Jackson et al 2017: Global Carbon Budget 2017



http://www.bp.com/content/dam/bp/pdf/energy-economics/statistical-review-2016/bp-statistical-review-of-world-energy-2016-full-report.pdf
https://dx.doi.org/10.1088/1748-9326/aa9662
http://www.globalcarbonproject.org/carbonbudget/

limastonmuutos/Suomi

Kasvukausi on jo pidentynyt

Metsien kasvu jo kiihtynyt

Lumi- ja jaakausi lyhenemassa

Arktinen jaapeite huvennut, Arktinen hype?

Metsien hiilinielukeskustelu osin hakoteilla

lImastonmuutoksen torjunta ja sopeutuminen uusia
businessmahdollisuuksia

Vaikutukset maailmantalouteen, kriiseihin & pakolaistulviin =>
Suomikaan ei ole voittaja

VILJELIJA JA
ILMASTONMUUTOS

Mita mina voin tehda omalla tilallani?
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