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MISSION

Provide weather, water, and
climate data, forecasts and
warnings to protect life and
property and enhance the national
economy

VISION

A Weather-Ready Nation:
Society is Prepared for and
Responds to Weather-
Dependent Events
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Billion Dollar Disasters in the U.S.



U.S. 2017 Billion-Dollar Weather and Climate Disasters @
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This map denotes the approximate location for each of the 16 billion-dollar weather and climate disasters that impacted the United States during 2017.
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1980-2017 Year-to-Date United States Billion-Dollar Disaster Event Frequency (CPI-
Adjusted)
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Billion-dollar disasters by type, from 1980-2017
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1980-2017 Billion-Dollar Weather and Climate Disasters By State (CPI-Adjusted)
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1980-2017 Billion-Dollar Winter Storm Disasters By State (CPI-Adjusted)

1980-2017 Billion-Dollar Flooding Disasters By State (CPI-Adjusted)
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1980-2017 Billion-Dollar Freeze Disasters By State (CPI-Adjusted) 1980-2017 Billion-Dollar Drought Disasters By State (CPI-Adjusted)
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So What's Going on?

/@' Tornado Reports
U REPORT DATABASE (ROUGH LoG) January 01, 2017 - December 31, 2017
R

MOAN'Storm Prediction Center  Norman, Oklahoma Updsted: Tuesdsy Januany 18, 2018 15:07 CT
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Weather vs. Climate

Weather is the state of the Climate is the set of
atmosphere at any given time meteorological conditions
and place (temperature, that prevall in a particular
humidity, precipitation, place or region over a long
cloudiness, wind, etc.). period of time.

Worldwide Climate Zones
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Moist Tropical (A) Moist with Mild Winters (C) Moist with Severe Winters (D) Polar (E)

W Af Tropical rain forest I Cfa Humid subtropical Dfa/b Humid continental ET Polar tundra
Am Tropical monsoon B Cfb/c Marine I Dfc/d Subpolar M EF Polar ice cap
Dry (B) [ Cs Mediterranean [ Dw Dry winter Highland (H)
[ BW Arid desert B Cw Dry winter B H Highland
BS Semi-arid
©The COMET Program
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Seasonal Climate



Winter

» Generally cloudy, cold and snowy
» May include frequent thaws and rains

» Great Lakes and Atlantic modify extreme cold temperatures,

On average about 10 to |5 nights below zero
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Normal Snow Totals (inches)
Annual (1981-2010)
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» Spring comes slowly to upstate

» For much of the state, Spring months are the driest
statistically

» Due in part to the stabilizing effects of Great Lakes

» Near the lakes, sunshine increases markedly in May
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Median Date of the Last Spring Freeze
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Summer

» Summers are warm and sunny across the region

» There usually are several periods of uncomfortably warm and
muggy weather

About 5 to 10 days reach the 90 degree mark

» Rain can be expected every third or fourth day
» Mainly in the form of showers and thunderstorms
» More common inland than along the lakeshore

» Can be brief but intense

» Completely overcast days are rare
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Autumn

» Pleasant, mild and dry through October

» Colder air masses across the lakes bring a dramatic
increase in cloud cover downwinds, and first lake effect
snows by mid-November

» Early snows generally melt off quickly
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Median Date of the First Fall Freeze
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Normal Precipitation Totals (inches)
Annual (1981-2010)
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Climate Change



Climate Change: The Fundamentals

- Climate describes how Weather varies at a particular
location over a longer period of time.

- Climate Variability describes fluctuations in the
Climate itself over time.

- Climate Change describes long-term (decades or
longer) and persistent changes.

National Weather Service - Buffalo NY
http://www.facebook.com/NWSBuffalo
@NWSBuffalo on Twitter



http://www.facebook.com/US.NationalWeatherService.Buffalo.gov

Global Climate Change: The Observations

» Carbon dioxide in the atmosphere is increasing
» Global average temperatures rising

» Global sea level has risen

» Arctic sea ice has decreased

» Increases in northern latitude precipitation and
decreases in southern and subtropical regions

____________________________________________________________________________________________________________________________________

% s ; National Weather Service - Buffalo NY
5?& DY \g"‘ BUIldIng a Weather'Ready Natlon http://www facebook.com/NWSBuffalo

@NWSBuffalo on Twitter



http://www.facebook.com/US.NationalWeatherService.Buffalo.gov

Climate Models

- Computer models are essential for
understanding the complexities of
climate change.

- Confidence in the ability of models
to project future climate is growing.
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Global Climate Change: Likely Projections
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Global Climate Change: Likely Projections

Projection of CO; and Temperature to 2100
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Climate Changes Are Already Occurring

» Temperatures:

» Winter — warmer and fewer cold days and nights

» Summer — hotter and more
frequent hot days/nights
and heat waves
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Climate Changes Are Already Occurring

» Precipitation:

» Regions that already experience long-duration droughts, such as
the Southwestern U.S., will likely see the area affected increase.

» Many areas in the U.S. have seen an
increase in the heaviest
downpours, and that pattern is
very likely to continue in the
future.
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Climate Changes Are Already Occurring

» Hurricanes: More intense hurricanes

» Observations indicate
an increase in hurricane
Intensity in the Atlantic
and West Pacific
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Projected Changes in New York Weather:
Temperature

The following changes are likely over the next century:

» Average temperature will continue to increase

»> Number of days with:
» Low temperatures below 0°F will drop by 50% or more
> High temperatures above 90°F will more than double
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Projected Changes in New York Weather:
Precipitation

The following changes are likely over the next century:

» Projected small increase in annual precipitation

» Larger variability

» Intense precipitation events (heavy downpours)
are likely to increase
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The Impact of the Great Lakes
on Upstate Climate Change

Heat and Moisture

Frictional
Convergence

©The COMET Program

In summer. lake breeze Lake-effect precipitation may
circulation keeps shoreline become increasingly common
areas cooler In late fall and winter
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Affects of Climate Change

- Lake and Sea Levels

. Great Lakes Ice Cover

- Severe Weather J

- Human Health and Economy
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Lake Levels
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Sea Levels
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Ice Cover
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Severe Weather

» The relationship between climate change and
localized severe weather events is complex

» No one event can be directly attributed to climate
change however the increased frequency of
severe weather events can
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Severe Weath
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U.S. Drought Monitor November 7, 2017

T Valid 7 a.m. EST

r~ Delineates dominant impacts

S = Short-Term, typically less than
6 months (e.g. agriculture, grasslands)

L = Long-Term, typically greater than
6 months (e.g. hydrology, ecology)

Intensity:
[] DO Abnormally Dry

Author:
David Miskus [] D1 Moderate Drought
NOAA/NWS/NCEP/CPC [ D2 Severe Drought

I D3 Extreme Drought
I D4 Exceptional Drought

The Drought Monitor focuses on broad-
scale conditions. Local conditions may
vary. See accompanying text summary for
forecast statements.

http:lldrouahtmonitor.unl.edu
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Human Health Concerns

- Heat Waves ]
- Water and Air Quality }
- Agriculture }
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Weather Fatalities 2016

Weather Fatalities for 2016
B 10-Year Average (2007-2016)
M 30-Year Average (1987-2016)

N/A

Flood Lightning Tornado Hurricane Winter Cold Wind Rip Currents

More frequent More Severe Longer Lasting
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* Air
Temperatu re

* Air Stagnanc

* Emissions
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Water Quality
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Agriculture

Changes in the length of the growing season in the eastern and western U.S. (1900-2002)
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Economical Impacts

* Reduced heating demand and lower
heating bills in winter

 Shifts in business opportunities

« Longer summer vacation season
(tourism)

« Longer construction season

 Increased warm weather activities
e.g. swimming, boating, golfing

* Less snow and ice will result in
fewer shipping disruptions in winter

 City operations shift — lower
expenses for snow removal

National Weather Service - Buffalo NY
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Summary

» Climate Changes Are Already Occurring

» Temperatures:
Global Temperatures Rising
» Precipitation:
Precipitation totals showing small increases

More frequent heavy precipitation events
Expanded drought areas

» More intense hurricanes

» Projected Changes

» Temperatures will continue to increase
Fewer cold nights and more hot days

» Precipitation
Larger variability in winter ( more rain than snow )
Less precipitation late summer, early fall
Increased number of high intensity precipitation events

» Climate Changes will affect lake levels, ice cover, severe weather,
human health and the economy
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QUESTIONS?
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Judith Levan
Meteorologist In Charge

National Weather Service
587 Aero Drive
Cheektowaga, NY 14225

716-565-0204 ext 222

judith.levan@noaa.gov
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