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Are Extreme Weather (EW) events
on the rise?

¢ A short answer: NO!

¢ A long answer: NO! NO! NO!

¢ EW events have always occurred In the
earth’s climate!

¢ Present concern re: EW/Global Warming
(GW) link 1Is more media hype than reality!
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IPCC vs NIPCC

¢ IPCC: Intergovernmental Panel on Climate
Change; A UN Body of scientists (mostly
working with various national
governments) established in 1988: IPCC
has issued climate change documents
since 1990.

o NIPCC: Nengoevernmental International
Panel on climate change: (several dozen
scientists & specialists in various fields)
established I 2007: RISt comprehensive
report in 2009
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Mechanics of extreme weather
(EW)

NIPPC View

IPCC View

\
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\Warmer climate holds more
moisture: more rains & floods
In some areas; droughts/heat
WwaVves In other areas.

More intense Irop Cyclones

Increase In extreme rainfall
events

[DEcrease In cool days/night
and fifest 1N Mid-latitudes

EVViane onitherse now diesto
Weaiming ol climate.

\

Extreme weather Is an
integral part of earth’s
climate: have occurred
throughout recorded history.
of climate.

ENSO phases can and do
cause EW. events world-wide

Intense Interaction between
high=lat. cold air with low-=lat:
Welim allr preduces EWW evenits
regionally/Zlecally,

Present ‘ncreasein EW IS
perception than reality!
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WWE (Warm Weather Extremes)
VS
CWE (Cold Weather Extremes)

IPCC Projections Climate Reality.

o WWE ( heat waves, +» WWE have NOT
droughts, rainsterms Increased anywhere.
& floeds) to Increase
Iy future, ¢ CWE (colaer & lenger

¢ Milder winters with WinterS, heavy Snows)
less snow. Fewer CWE have increased
I future. worldwide in last 7-8

years.
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Media hype about GW/EW link
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Mean Global Temperature variation
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http://www.drroyspencer.com/wp-content/uploads/UAH_LT_1979_thru_April_2018_v6.jpg

Faillure of Climate Models
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Heat Waves: North America &
Elsewhere

North America witnessed recurring heat waves in 1920s and
1930s! Highest max temperatures in the 1920s 1930s!

2012 & 2016 US summer heat-wave were mild compared to
those of 1930s!

Summer 2003 \Western Eurepe heat-wave was extreme; Dry soll
mojisture conditions were responsible

MoeSscow: heat-wave summer 2010/ was due tor atmeSPhRErIc
blecking

Pre-Noenseon (Aphl-May)rheat Waves over India are' common &
exhbitinter-annual varaility,

Heat waves over Australialinked tor ENS O phiases
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Highest Recorded Temperatures

¢ World’s highest: 57.8C (136F) Libya 13 Sept
1922

¢ Canada’s highest:45C Saskatchewan Canadian
Prairies, July 1937: Toroento highest 41C July
1936

US highest: 56./7C (134F) California 10 July 1913

Highest on Indian subcontinent: —128F NW' India,
1930s

¢ Highest in Chinas 43.4€C & September 2006

¢ o
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Thunderstorms & Tornadoes

¢ Highest thunderstorm/tornado activity in US during 1920s
thru 1940s

¢ Deadliest tornado outbreak: 18 March 1925: 747 dead in 3
mid-western States

¢ Aprl5 1936: 216 deaths In MiSsISSIppI

¢ largest 2-day outbreaks; 3-4' April 1974, over 140
tornadoees

o Fewer thunderstorms/ternadees in last five years
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1954 through 2014

Data Source: NOASS NWS Storm Prediction Center
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Hurricanes, Typhoons & Tropical
Cyclones

¢ Hurricanes & Typhoons show inter-decadal
variability, with NO' leng-term trend! Hurricanes,
In fact, have declined In last five years.

¢ Bay of Bengal tropical cyclones show inter-annual
variability; NO trend!

¢ Elsewhnere (Australia, Seuth Indian Ocean) NO
long-term trend!
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Extreme Precipitation

¢ EXxtreme precipitation often linked to tropical
cyclones/hurricanes: Also in mensoeonal climate

¢ Highest 24-hr: 18Janl1966; 182cm (south Indian Ocean:
TC=Hyacinthe)

¢ Highest one month: July 1861 930cm (Cherrapunji lndia)
¢ Highest one year: 1860-61 2647cm (Cherrapunjitindia)

¢ Recent studies on “human linksteo extremerrainfall™ane
witheutany merts(rainiall amoeuntsionly, =50=150mm
lecally= UKS EUrepe; NorthrAmErca)
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Droughts-floods & ENSO

Warm events (El Nino) in the equatorial Pacific bring
summer rains oever US/Canadian Prairies

Cold events ( La Nina) linked with drier summer on the
Prairies.

El' Nino/La Nina linked to droughts/floeds in Indian summer
MeNseen

ENSO and PDO-Pacific Decadal Oscillation produce dry/wet
conditions over eastern Australia, Indonesia, southeast
China and eastern Africa.

ENSO!Is the single largest cause of glehal extreme
Precipitation EVERLts

SprNG Heeding n' Canada due: tor snew: melt
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Summer Monsoon: India and South Asia

¢ Indian/South Asian Monsoon Impacts over two
billion people every year

¢ Major droughts/fleeds In summer Moenseon have
occurred Irregularly in a 200-year data set: ENSO
phase a major driver off south Asian mMoenseon.

s Drought/Fleed: Often In Back-te-hack years (EX:
1TOAB/AN: S 19410425 1987/ 865 2009/20110)
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Major drought years 1868, 1877, 1899, 1918, 1951, 1972, 1987




Vay 15552018 FHENUSIOIFSCIENG



Vay 15552018 FHENUSIOIFSCIENG



ARE WINTER WEATHER EXTREMES ON
THE RISE?
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Are Winter Extremes on the RISE?

Yes! since the new millennium
Europe: 2002/03, 2005/06, 2009/10, 2012 & 2018
North America: 2007/08, 2013/14 & 2017/18

China & Japan: 2008 and 2013
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Valdez, Alaska received 387 CM of snow In early Janu
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Snowstorm Iin the US January 2016
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Monday, January 9, 2017
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January 5, 2018
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February, 6, 2018 to February 27, 2018

From Moscow to Italy
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Heavy Snowfalls & Extreme Cold since 2012

¢ 2012 February: Eastern Europe; low temperature -40C,
Danube River frozen till early June

¢ 2013: Heavy snoews In Germany & northern France: 50-km
long traffic jams on Aute-Bahn: March 2013 coldest In
Germany. & parts of Poland

¢ 2013/14: Coldest, longest and snewiest Winter. over
US/Canada in 40 years. Low temp -40C In parts of western
Canada: Buffale (US) received 100cm ol snow: Nevember:
18=19:

o 20155 Coldest Febriany In lerentes Iew temp at -385C for
several days: Besten USA receraed highest snew, 300cm:
SheWwW avalanches killed 200 peopleinrAlghanistan:

o 20165 Majer snewsterm in\Washingten USETAISeHR Tlaiwan,
Reavy/ shew and extremercola CJantary/) Reavy, snows In

Canadian Praifes (OCteRER)
May 155 2018 Eriendsiofi Science; Calgary.



Heavy snows & Extreme cold
(Contd)

2017: Winter storm batters US NE & SE; heavy snow
In US Southeast; Eastern Europe suffered extreme
Cold with 55 deaths; also Italy saw extreme cold
With several deaths.

2018: Longest & coldest winter over North America
In 40 years. Europe witnessed extreme cold Iin
February.
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Economic Losses due to CWE:
Preliminary Estimates

& 2012/13: Europe: — US$ 50 billion

¢ 2013/14: US/Canada —125 billien: Japan/China
—20 billien

¢ 2015: US:—25 Billion; Canadas —5-10 Billien

¢ 2016: US/Canada —1.0 billien; Taiwan/China =5
pillion

s 2017 UKE& EUrepe: —2-5 Billion; US:E=5-7
Billion; Canada: —3-5 Billien

¢ 20185 Etrepes = 10 Billieons US/Canadal — 25
Billien
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Notable EW events of 1945-1977
(when mean temperature declined)

1961 summer monsoon over India: Heaviest floods everywhere!
Also East Pakistan (Now Bangladesh) witnessed two powerful
cyclones in May! Over 20,000 deaths India & Pakistan!

Winter 1962-63: One of the Coldest over most of Europe! RiVers
in central Eurepe frozen for weeks!

August 1969: Hurricane Camille (category 4-5) struck US Gulf
Coast Killing ever 250 people!

Noevember 1.970: tropical cyclone hit Bangladesh Killing ever:
250,000 peoplel fargest human fatalitiesiin: ONE SINGLE
WEATHER DISASTER

ApnlF2=8 19745 |argest (147) outhreak of tornadees inUs Vid-
WeSt everliOver 2501 deaths; preoperty, damage over USS 4t billion

December 10y 6=Januany 1OV VeRy coldieverRmost oifNorth
Amencall Seutheast US wWithessedilong cold Winter



Beneficial Impacts of More CO2
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CONCLUSIONS

¢ The link between GW and EW IS more perception
than reality

¢ There i1s NO Increase in EW anywhere at present

¢ Global weather-related disaster losses have
declined significantly 1n last few years.

¢ Increasing Coe2 levels have heneficial Impacts

¢ Reducing CO2 levelstwilliflherexpensive and will
have NONImpact 6nr earth's climate:
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Finally, a lighter side of Global Warming
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