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World Meteorological Organization

A UN Specialized Agency on
weather, climate & water

A 191 Members, HQ in Geneva
A 2ndoldest UN Agency, 1873

A Coordinates work of ~200 000
national experts from
meteorological & hydrological
services and academia

A CoFounder and host agency of
IPCC (LWorld Climate
Conference)

A CoFounderof UNFCCE2
World Climate Conferenge
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WMO Mission/key activities

World climate

Weather, disasters & safety

Oceans and water resources

Data & technology madad
Strengthening of the national service capailities
Atmospheric research

Efficient governance
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Improved weather forecasts

—— Day 7 MHem = Day 2 NHem
500hPa geopotential height ~—— Day7 SHem —— Day 3 SHem
Anomaly correlation ~—— Day 10 NHem =~ Day 5 NHem
12-month running mean —— Day 10 SHem —— Day 5 SHem
!Iﬁtered on the middle of the window)
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Improvements in anomaly correlation of 500 hPa height forecasts of the
European Centre for Medium-Range Weather Forecasts (ECMWF) for the
northern and southern hemispheres linked to the increase in satellite
observations and skill of numerical models




Weather to climate: a seamledsaamework
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Functioning surface observing stations 2016

1-30 Sept 2016: SYNOP report availability
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Global greenhouse gas monitoring

* Ground-based + Aircraft 4 Ship —|— GHG comparison sites

Sk
=¥
NS

WMO OMM




CQ, CH & N20 19842016

410 -
400
390 |
380 |
370
360 |
350
340}

CO, mole fraction (ppm)

¥

i

30 ! i L L L L
1985 1990 1995 2000 2005 2010 2015

Year

(b)

CO, growth rate (ppm/yr)
N
D
- g ]
g
-3
-y
K ...

0 L I 1 1 L 1 1
1985 1990 1995 2000 2005 2010 2015
Year

Figure 3. Globally averaged CO,
mole fraction (a) and its growth rate
(b) from 1984 to 2016.
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Figure 4. Globally averaged CH,
mole fraction (a) and its growth rate
(b) from 1984 to 2016.
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Figure 5. Globally averaged N,O mole
fraction (a) and its growth rate (b) from
1984 to 2016.
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Historical and recent COvariability
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The State of Greenhouse Gases in the Atmosphere
Based on Global Observations through 2016
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Radiative forcing of greenhouse gases 1916
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How long time the return ofCQ U 2 € y 2 NI |
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Carbon budget

Global carbon dioxide budget

(gigatonnes of carbon per year)

2005-2014
Fossil fuel & Atmospheric
cement growth Land sink
9.0+05 44+0.1 band S 1'30+09
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OceanAcidification
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Ocean acidification is a global problem that threatens marine organisms, ecosystems, ser
and resources and that has potentially considerable ecological and-socaimmic
consequences (food security, livelihood of fishing communities)
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2000 AD

2050 AD

2100 AD
- 2150 AD |

-10 -5

time (million years before present:

Current levels of acidification unmatched in last 25 million years.

Direct evidence of human impact on climate and oceans.

Courtesy of NASA, Avoiding Dangerous Climate Change (Turley et al 2006)




Global temperature 1882016

Average Increase
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Temperature Anomaly [°C]
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The Arctic matters globally
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Temperature difference (°C) compared to the 1961-1990 average

A The Arctids heatingwice as rapidly as the rest of tlveorld: meltingof
1 glaciers, shrinking sea ice and snow cover.

A Theimpact of this is felt in other parts of thglobe: risingsea levels and
changing weather and climagatterns.




Ice mass loss from Greenland and Antarctica
measured by space technigues since 1990 (in Gt)

A masslossaccelerationsinceearly 2000s
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Arctic sea ice volume 1972016:-74 %
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An Arctic Ocean free of ice

ARCTIC OCEAN

Arctic sea-ice extent at record low levels for large parts of the year

| Arctic Sea Ice Area
(10° km?)
(2]

2020 2040 2060 2080 2100

Courtesy Jennifer E. Kay, UniversityColoradog Boulder

A 2016ties with2007for second lowest Arctic sea iognimum

. A Septembermpredicted to be icdree in Arctic betweer2040and
2070




ARCTIC SEA ROUTES IN SEPTEMBER2906
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Ocean heat content
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Global sea level rise;: 26cm 18702017
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Seal level rise (1700 2100) N
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Global risk
landscape
2017

World Economic
Forum

3.47
average

Impact

4.0
Weapons of mass destruction
Extreme
weather events
3.8
disasters
Failure of climate-change
mitigation and adaptation ’ Large-scale
’ involuntary
) Unemployment or migration
3.6 Spread of infectious Food crises ‘ underemployrrent ‘ Interstate
diseases * ’ conflict Terrorist attacks
Biodiversity loss and ’ . . ’
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ecosystem collapse . M d Cyberattacks
an-made
Failure of financial Failure of national . .
environmental disasters
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) Critical information global governance
infrastructure breakdown
Failure of critica\’ Energy price shock
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Deflation
o lllicit trade
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Adverse consequences of Failure of urban planning
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average
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Hurricanes Irma and Harveyfirst time two Category 4 stormsnade
landfallin USA in the samgear.

Irma: 300 km/h winds for 37 hourg, longest on record at that intensity

Irma: Three consecutive days as category 5 hurricgrlengest on
satellite record




Hurricane
Harvey

Unprecedentedrainfall caused
catastrophic floodingn Texas

Rainfall totals in some places of more
than 1 meter

Fuelled by unusually warm waters
(about 2°C above average) in western
Gulf of Mexico
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Climatechange likely made rainfall rates associated with Harvey more intense

Tropical atmosphere holds more watempor (about 7% more watewapor per degree
Celsius sea surface temperature increase).

, Higher watervapor content leads to higher rainfall rates in hurricanes.
¥ WMO OMM




Tropicalstormstoday and in 3 Gvarmed climate

a) Present Day Simulation: 244 Cat 4-5 storms
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JanAugust 2017 second hottest year to date on record
Exceptionalglobal warmth has lasted since mig015
Many heat temperature records broken

Extremerainfall events and flooding



Global temperature anomalies

Land & Ocean Temperature Percentiles Jan—-Jul 2017
NOAA'’s National Centers for Environmental Information
Data Source: GHCN-M version 3.3.0 & ERSST version 4.0.0
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Growing number of weather related disasters 198
2016

B Geophysical events
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Global adaptation index
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Economiclossessalso growing

Reported economic losses by decade
by hazard type (1971-2010)

1000.0

864.0

800.0 - 762.1

600.0 —

400.0

308.9

2000 156.2

0.0 —
1971-1980 1981-1990 1991-2000 2001-2010

(in USS billion, adjusted to 2012)
, M Floods M Mass movement wet [ Storms Droughts M Extreme temperature & Wildfires

{<2) wMO OMM

Wey




Impacts of hydrometeorological and
climatological hazards (1952014)

Human losses by decade Economic losses by decade
(millions) (billions of US$ adjusted to 2013)

2.50 1,200

1,000

2.00
800
1.50
600
1.00
400
0.50
200
- T T T T T - . — . - . . .

55-64 65-74 75-84 85-94 95-04 05-14

55-64 65-74 75-84 85-94 95-04 05-14




% FINNISH METEOROLOGICAL INSTITUTE
ANGQ, is a shortlived

OMI tropospheric NQ polluting gas,

OoMI No - 2005 44015 produced from fossil
- = 5 fuel combustion.

45  Apollution decreased

in USA and Europe a
4 result of air
protection policies,
while increased in
India and Middle
East because of the
increasing industrial
activities.
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ANGQ, is a shortlived
polluting gas,

15 produced from fossil

fuel combustion.

APollution decreased
in USA and Europe a
result of air
protection policies,
while increased in
India and Middle
East because of the
increasing industrial
activities.

An China polluting

~ emissions started
also decreasing a
couple of years ago
as consequence of
new environmental
policies.
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