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My Most Memorable Experience

Please, please, please…..Get a weather radio 
and determine your safe shelter



Agricultural Weather Center
weather.uky.edu

What we do?Research

Forecasting

ExtensionTeaching

Modeling

Event Forecasting



• Weather and Climate Defined
• Climate of Kentucky
• KY Climate is Changing
• Main Processes Driving Weather in KY
• Extreme Weather
• Sources of Climate/Weather Info
• Emergency Preparedness

Kentucky Weather Explained



• Weather is the state of the atmosphere at some place and time (short term)
– Described with quantitative variables

• Temperature, humidity, cloudiness, precipitation, wind speed, wind 
direction

– What should I wear? Should I run irrigation? Can I spray today?

Weather and Climate Defined
”Weather is what you get. Climate is what you expect.”



• Climate is weather conditions at some locality averaged over a specified time 
period (long term)
– Climate is an average of the weather, figured over the last 30-years and 

updated every decade (normals)
– A locale’s climate also includes weather extremes
– What should I buy? When can I plant crops? What crops can I plant? Long 

term sustainability?

Weather and Climate Defined
”Weather is what you get. Climate is what you expect.”

Lexington, KY 1981-2010 Monthly Normals: https://www.ncdc.noaa.gov/cdo-
web/datatools/normals



Climate of  
Kentucky



Precipitation



Temperatures

Statewide

Western KY

Eastern KY



Frost/Freeze Occurrence Data



Wind Speed and Direction



https://droughtmonitor.unl.edu/



Kentucky Drought Impacts

https://droughtmonitor.unl.edu/Data/StateImpacts.aspx



Kentucky Drought Time Series

https://droughtmonitor.unl.edu/

https://droughtmonitor.unl.edu/Data/Timeseries.aspx



Severe Weather
Annual Number of Thunderstorms
https://www.weather.gov/jetstream/tstorms_intro

Severe Weather



Kentucky Climate 
is Changing



Climate Change

• Can be a very 
sensitive/controversial 
topic with varying 
opinions (Model 
limitations, 
political/religious beliefs, 
cause)

• Projections point toward a 
warmer and wetter 
climate ahead

• Potential for more 
extreme weather

• Impacts on agriculture, 
forested regions, human 
health, navigation, and 
aquatic ecosystems, etc.



Data Courtesy: Midwestern Regional Climate Center, 
cli-MATE Tools Environment, https://mrcc.illinois.edu/CLIMATE/



 Kentucky Top Ten Warmest Years on Record 
(1895 - 2020) 

Rank Year Avg. Normal Dep. 
1 1921 58.7 55.9 2.8 
2 2012 58.4 55.9 2.5 
3 1998 58.2 55.9 2.3 
4 2016 57.9 55.9 2.0 
5 2017 57.8 55.9 1.9 
5 1931 57.8 55.9 1.9 
7 2007 57.7 55.9 1.8 
8 1938 57.5 55.9 1.6 
8 2019 57.5 55.9 1.6 

10 1933 57.4 55.9 1.5 
10 1991 57.4 55.9 1.5 

Table	2	-	Data	Courtesy:	Midwestern	Regional	Climate	Center	
cli-MATE	tools	environment,	https://mrcc.illinois.edu/CLIMATE/	

2020 Data: 57.1, #17 on record 



Data Courtesy: Midwestern Regional Climate Center, 
cli-MATE Tools Environment, https://mrcc.illinois.edu/CLIMATE/



 Kentucky Top Ten Wettest Years on Record 
(1895 - 2020) 

Rank Year Total Normal Dep. 
1 2011 64.35 47.9 16.45 
2 2018 63.74 47.9 15.84 
3 1950 62.63 47.9 14.73 
4 1979 62.58 47.9 14.68 
5 2019 61.32 47.9 13.42 
6 1935 58.38 47.9 10.48 
7 2015 58.31 47.9 10.41 
8 2020 57.87 47.9 9.97 
9 1989 57.74 47.9 9.84 

10 1972 56.08 47.9 9.18 
Table	1	-	Data	Courtesy:	Midwestern	Regional	Climate	Center,	cli-MATE	
tools	environment,	https://mrcc.illinois.edu/CLIMATE/	
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Data Courtesy: Midwestern Regional Climate Center, 
cli-MATE Tools Environment, https://mrcc.illinois.edu/CLIMATE/



Main Processes 
Driving Kentucky 

Weather



Our weather is all determined by location!
Don’t like the weather today, just wait for tomorrow!

• Latitude 
• Distance to a source of moisture
• Elevation



Rules of Thumb

• 1. "L“
The L's on surface weather maps stand 
for Low air pressure. In the Northern 
Hemisphere, winds flow counter-
clockwise and are directed in and up 
toward the center of all low pressure 
centers. This upward moving air cools 
to the point that condensation occurs. 
We see this as clouds. If the air 
continues to rise, then precipitation can 
occur. So...the weather usually 
associated with Low pressure is cloudy 
and wet. 



• 2. "H“
The H's on surface weather maps 
stand for High air pressure. In the 
Northern Hemisphere, winds 
flow clockwise and are directed out 
and down away from the center of 
High pressure centers. This 
downward moving air actually 
warms up as it is descending, which 
is the opposite needed to create 
any clouds and precipitation. The 
weather usually associated with 
High pressure is clear and dry.



Pressure Systems Cont.
(What’s the weather like?)

1. Tallahassee, FL
2. Greenville, NC
3. Duluth, MN
4. Scranton, PA

• Wind 
Direction?

• Cloudy/Wet, 
Clear/Dry?



Rules of Thumb

• 3. How do weather systems move across 
China...Russia....USA?

In the Northern Hemisphere....weather systems 
generally move from WEST to EAST...steered by 
the upper air winds (25,000 to 30,000 feet).



Rules of Thumb

• 4. What are the boundaries between areas of 
high pressure called?

Fronts are boundaries or fences between areas 
of high air pressure. The weather associated with 
fronts is cloudy and wet. One more point about 
fronts. As an area of lower pressure deepens and 
the location of a warm and cold front is drawn 
on the low center...the low pressure center gets 
a new name....it becomes A LOW PRESSURE 
SYSTEM.



Rules of Thumb

POPs



Rules of Thumb

• 6. What is the jet stream and its importance 
to weather?

The jet stream is typically found near 25,000 to 30,000 feet and is the fastest winds 
aloft. It divides cold, dry Polar air in the North and warm, tropical moist air in 
the South. In the summertime, the jet stream is located far north of Kentucky, near 
the Canadian/U.S. border. During the winter, the jet stream invades locations near 
and South of Kentucky, sometimes moving all the way to the Southern states. "U" -
shaped bends in the jet are called troughs and provide cloudy, wet weather at the 
surface. In the trough of the jet stream...max winds in the lower-right quadrant is 
usually where severe weather occurs. Inverted "U" shapes in the jetstream are 
called ridges and provide clear, dry weather at the surface. The best weather map 
to forecast the trend in weather at any given location is of the jet stream. 



Extreme Weather 
Events in  Kentucky



Warmest/Coldest Temperatures

Coldest (World)(Inhabited) -

Coldest (World)(Uninhabited) -

Coldest (US) –

Coldest (Kentucky) -

Warmest (World) -

Warmest (US) –

Warmest (Kentucky) -

Vostok, Antarctica: 8/24/60 – (-127 F)

Siberian village of Oymyakon (pop. 
4000): 1933 – (-90 F)

Rogers Pass, MT: 1954 – (-69.7 F)

Death Valley, CA: 1913 – (134 F)

Death Valley, CA: 1913 – (134 F)

Shelbyville, KY: 1994 – (-37 F)

Greensburg, KY: 1930 – (114 F)



Highest Annual Recorded Precipitation in 
Lexington

A. 62.35 Inches B. 55.10 Inches

C. 71.98 Inches D. 82.34 Inches

2018!!!!

Great Flood of 1937

• 70% of Louisville was submerged
• 3.3 billion in damages
• Crest - 85.4 ft. (Flood Stage – 55 ft.)
• 15 inches of rain in 12 days



Highest Recorded Wind Gust in the US
Non-Tornado

A. 252 mph B. 200 mph

C. 175 mph D. 231 mph

April 12, 1934 – Mount Washington Observatory 
(New Hampshire)

https://www.youtube.com/watch?v=yWNaYd5
Y8hw

Hurricane Ike – September 14, 2008
300 K without power in Louisville
4 Fatalities

https://www.youtube.com/watch?v=yWNaYd5Y8hw


Largest Hailstone (Diameter)

A. 5 Inches B. 8 Inches

C. 10 Inches D. 3 Inches

Vivian, SD – July 23, 2010 – 1.94 lbs

Photo Courtesy: WBKO
April 16, 1998
Bowling Green
Max- Baseball size
Dealer Lots totaled
~500 Million in Damage



Monitoring the 
weather and 
climate in KY



Monitoring on the Ground 

Automated 
Surface Observing 

System (ASOS)

Cooperative Observer 
Network

– Member stations record 
daily precipitation and 
max/min temperatures for 
hydrologic, agricultural, 
and climatic purposes

Climate Reference 
Network Station



Measuring Precipitation



- Consist of 70 Research Quality
Weather Stations

- Collects Every 5 Minutes
- Measures Several Variables
• Temperature
• Precipitation
• Wind Speed and Direction
• Relative Humidity
• Dewpoint
• Solar Radiation

Data provided by the Kentucky Mesonet
Western Kentucky University (kymesonet.org)



Point Ag Forecast
weather.uky.edu



County Summaries
http://weather.uky.edu/kycounty.php



Sources of Weather Data

• Forecast Information – NWS/UK Ag WX
• Drought Information – US Drought Monitor
• Severe Weather Information – Storm 

Prediction Center
• Past Data – Midwestern Regional Climate 

Center, UK Ag WX, Kentucky Mesonet, National 
Centers for Environmental Information.

https://www.weather.gov/lmk/
http://weather.uky.edu/
https://droughtmonitor.unl.edu/
https://www.spc.noaa.gov/
https://mrcc.illinois.edu/
http://weather.uky.edu/
http://www.kymesonet.org/
https://www.ncdc.noaa.gov/


Midwestern Regional Climate Center



Emergency 
Preparedness
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