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WHAT ARE WEATHER
EXTREMES?



Coastal Flooding (Hurricane Sandy, NYC)
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EXTREME HEAT

Bandar Mahshar, Iran

165° F (feels like temp)

Temperature 115° F
Dew Point 90° F
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ONE MAN'’S EXTREME IS
ANOTHER MAN’S NORMAL!

July 1995 Chicago Daily Temperatures Heat Index at Midway
was 125°F

Average temperatures
were 20° F above normal

Degrees Fahrenheit

The average
temperatures

in Phoenix, AZ for the
same time was over 90° F
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WEATHER EXTREME TRENDS
ARE CHANGING



FREQUENCY OF EVENTS

Flood magnitude and frequency in the central U.S., 1962-2011

Changes in flood magnitude (left) and frequency (right). Blue indicates increasing frequency and
red shows decreasing frequency. Credit: Nature Climate Change, 2015,
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DURATION
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Heat Waves in India
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WHAT IS THE CURRENT RISK
FOR WEATHER EVENTS?

U.S.2017 Billion-Dollar Weather and Climate Disasters

NOAA counted 16 weather and climate disasters in 2017 that each exceeded $1 billion in losses,
including the western wildfires that it combinedinto a single, $18 billion event.

Montana, the Dakotas Minnesota, $3 1 6 B i I I i o n

Drought . Upper Midwest
Spring-Fall Midwest Hailstorm,
California, Western States Severe severe weather
Wildfires weather June 9-11
Summer-Fall June 27-29
@ Midwest
Midwest y Tornado outbreak
@ Severe March 6-8
weather
Midwest-Southeast
June 12-16 @ Tornado outbreak
,-Q \ Feb 8-March 1

W ? Missouri-Arkansas
California Colorado Great Plalns Flooding, severe weather
Flooding Hailstorm, severe weather April 25-May 7
Feb.8-22 May8-11

@ N5 Southeast
@ Freezing conditions
March 14-16

South/Southern Plains
Severe weather South
Hurricane

March 26-28 Tornado
outbreak, Maria
storms Sept.19-21

Hurricane .. 50 55 |

Harve! :

Augusty25-31 ?urriéca]r;e Irma LQ
ept. 6-

https://www.climate.gov/news-features/blogs/beyond-data/2017-us-billion-dollar-weather-and-climate-disasters-historic-year
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1980-2017 Year-to-Date United States Billion-Dollar Disaster Event Frequency
(CPI-Adjusted)
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https://www.climate.gov/news-features/blogs/beyond-data/2017-us-billion-dollar-weather-and-climate-disasters-historic-year

.S. DEPARTMENT OF _ Argonne National Laboratory is a

ENERG U.S. Department of Energy laboratory Argon ne °

managed by UChicago Argonne, LLC. NATIONAL LABORATORY




OBSERVED CHANGE IN
VERY HEAVY PRECIPITATION

Change (%)

iy ¥ §

10-19  20-29  30-39 40+

éﬁ'"ER”REEFY O D ariment of Encray iberatory U.S. Global Change Research Program, 2014 National Climate Assessment Argonne o

managed by UChicago Argonne, LLC. NATIONAL LABORATORY




WHAT IS RISK?




RISK AND UNCERTAINTY

Chart 3 CPlinflation projection based on market
interest rate expectations and £375 billion asset
purchases

Percentage increase in prices on a year earlier
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Exposure
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WEATHER
HAZARD

Vulnerability/Exposure
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HOW CAN WE FORECAST
THE CHANGES IN THE
TRENDS OF EXTREMES



WEATHER CLIMATE

Tells you what to wear each day Tells you what types of clothes
to have in your closet

www.ncei.noaa.gov
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OBJECTIVE FORECASTING

First, we develop a conceptual model

Changes in the Atmosphere: Changes in the
Composition, Circulation Hydrological Cycle
Changes in
’ Solar Inputs
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SIMULATIONS OF THE CONCEPTUAL MODEL
PERFORMED ON LARGE COMPUTERS
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v ‘ Forecast
In|t|aI
Condltlons

State of the atmosphere
at the start of our
model simulation
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Uncertainty in going from a known
(the present) to a future-inevitable —
The challenge is to define the extent
of this uncertainty



FORECAST UNCERTAINTY

Percentage increase in prices on a year earlier ,
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Global mean temperature near-term projections relative to 1986-2005
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Interest Rate Forecast by Global Temperatures Projection (IPCC AR-5)
the UK Federal Reserve
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ENSEMBLE FORECAST
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ROLE OF CLIMATE ANALYSES IS TO
STUDY PHENOMENA THAT RESULTS
IN SHIFTING STATISTICS

Shifted Mean Increased Variability Changed Shape
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FORECASTING CLIMATE IS DIFFERENT
FROM A WEATHER FORECAST

The climate change is driven

by three external factors:

a) Sun l
b) Emissions of greenhouse gases #l w

c) Large natural events 4° l UM' ]I '
like volcanic activity 2 i 'uu f J U -
We have no control over

(c) and (a) hasn’t varied
much in thousands of years
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THAT BRINGS US TO PEOPLE
The biggest uncertainty is that we don’t know
what people will do.

GHG Emission Pathways 2000—-2100: All AR5 Scenarios
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ENSEMBLE OF SIMULATIONS GIVE A SENSE OF
THE UNCERTAINTY IN THE FORECAST

Global mean temperature near—term projections relative to 1986-2005
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WHAT WE DO AT ARGONNE



CLIMATE SIMULATIONS

Global (100 km x 100 km) &

rgonne
S.

V1%, U.S. DEPARTMENT OF A\ National Laboratory is a
f ENERGY U.S. Department of Energy laboratory
Rnes® managed by UChicago Argonne, L LLC.

AAAAAAAAAAAAAAAAAA



Argonne
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PROJECTIONS: HEAT WAVE PROJECTIONS

3-day Heat Waves that exceed 95% historical threshold (2045-2054 - 1995-2004) 3-day Heat Waves that exceed 95% historical threshold (2085-2094 - 1995-2004)
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PROJECTIONS: EXTREME PRECIPITATION

Precipitation Difference from Observed 95t Percentile
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TRACKING RAIN STORM- TIME AND SIZE

Time Step 1 Time Step 2 Time Step 3
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CHANGES IN RISK TO INFRASTRUCTURE

Atlantic
Ocean
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WORK WITH COMMUNITIES TO DEVELOP
A RISK DECISION FRAMEWORK

(WE

Adaptive Decision Support Models/Tools

Social Scientists

Climate Scientists

Risk Analysts/

Federal Agencies and

Private Sector
Stakeholder need

Identification

Co-production of

model output '
0@
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Vulnerability

Statisticians
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