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Kentucky Climate Center (KCC) Assets 

• The KCC serves as the State Climate Office for Kentucky and is 
affiliated with a tiered network consisting of State Climate 
Offices, Regional Climate Centers, and the National Centers 
for Environmental Information (formerly the National Climatic 
Data Center)  
 

• The Kentucky Mesonet, a statewide infrastructure for weather 
and climate monitoring was built and is operated by the KCC 
 

• The KCC has expertise in meso-scale atmospheric modeling 
and weather forecasting using models that leverage WKU’s 
High Performance Computing Cluster 
 

• The KCC leverages WKU’s Meteorology Program, which 
includes 6 Ph.D. faculty and approximately 50 undergraduate 
students 

 



Agriculture 

Drought of 2012 



Palmer Drought Severity Index 
Western Climate Division, KY 

Drought of 2012 



August 7, 2012 

http://droughtmonitor.unl.edu/MapsAndData/MapArchive.aspx 

Continental Evolution of 2012 Drought 

Drought of 2012 



Notes 
Vertical blue line represents average1 AMJ precipitation. 
Horizontal blue line represents average1 JAS precipitation. 
Vertical red line represents actual 2012 AMJ precipitation. 
Dashed red line represents precipitation for JAS of 2012 required to bring the combined AMJ and JAS total to the average1. 
1 Average is defined as the arithmetic mean of the climate division values for 1895 through 2011. 
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Drought of 2012 



Dimensions of the 2012 Drought 

  
Graves County  
 

• 3.22” – Precipitation on 
March 8th  

 

• 4.40” – Precipitation for the 
entire spring season 

 

• 99.4° - Average high 
temperature from June 28th  
through July 8th  

Mayfield, Graves County 
July 27, 2012 

Drought of 2012 
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Synoptic Precipitation Pattern in Late July 

July 24, 2012 

Drought of 2012 



Evolution of the 2012 Drought in Kentucky 
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Kentucky Mesonet Year: 2012Mayfield 6 SW, Graves County
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Kentucky Mesonet Year: 2012Henderson 5 E, Henderson County
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Kentucky Mesonet Year: 2012Winchester 3 NW, Clark County

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

-28 

-24 

-20 

-16 

-12 

-8 

-4 

0 

4 

8 

C
u

m
u

la
tiv

e
 P

re
c
ip

ita
tio

n
 D

e
p

a
rt

u
re

 (
in

c
h

e
s)

Day

Kentucky Mesonet Year: 2012Russellville 2 W, Logan County
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Kentucky Mesonet Year: 2012Columbia 3 N, Adair County

Drought of 2012 



Kentucky’s diverse terrain creates distinct local 
vulnerabilities to weather and climate 

Kentucky Mesonet 



Funding 

• Construction Phase 
– Approximately $3,000,000 project funded 

through the National Weather Service to 
the Kentucky Climate Center 

• Operational Phase 
– WKU 

– Federal 

– State 

– Local 

Kentucky Mesonet 



Across the Commonwealth 
Kentucky Mesonet 



Kentucky Mesonet Coverage Map 

Kentucky Mesonet 



Vertically Integrated System 

Test and 
calibrate 
instruments 

Install and 
maintain 
instruments 

Assure 
quality of 
data 

Archive data and 
system metadata 

Kentucky Mesonet 



High-Quality Sites for High-Quality Data 

Work with local stakeholders to 
find the best available sites 

Sites are representative of 
their surrounding areas 

Kentucky Mesonet 



Survey Scores 

97 Total 

15 Soil 

12 Wind 

30 Precipitation 

40 Temperature 

Site selection decisions combine 

information from site surveys with 

input from NWS representatives 

and local officials 

Site Selection Activities 

Kentucky Mesonet 



Paired Sites 

• Areas of complex topography 
cannot be well represented by a 
single site 

 

• The most representative site may 
not be the nearest site 

 

• An example is provided by the 
paired stations in Metcalfe 
County and Cumberland County 

Plateau , 1003’ Valley, 554’ 

Kentucky Mesonet 



Layout for Solar-powered Site  

A. Wind Monitor 

B. Relative Humidity Sensor 

C. Datalogger Enclosure 

D. Temperature Sensors 

E. Pyranometer 

F. Wetness Sensor 

G. Single Alter Shield 

H. Precipitation Gauge 

I. Battery Enclosure 

J. Solar Panel 

 
 Guy wires not shown.  Drawing not to 

scale 

Kentucky Mesonet 



Station Installation and Maintenance 

• Technicians install stations and 
instrumentation 

 

• Technicians make spring, summer, and 
winter maintenance passes 

 

• Technicians respond to “trouble tickets” 
when QA processes indicate problems 

 

 

 

Kentucky Mesonet 



Design Criteria Emphasize 
Quality and Reliability 

Temperature 

Precipitation 

Sensor Package 

• Air temperature  

• Precipitation 

• Solar radiation  

• Relative humidity 

• Wind speed & direction 

• Soil moisture & temperature* 

     * selected sites 

  

 

 

 

Kentucky Mesonet 



Preparation for Soil Monitoring 

• A soil scientist on site during takes soil 
samples in conjunction with the 
installation of soil probes 

• Soil samples are subsequently analyzed 
in a laboratory to produce a detailed 
pedon description 

Kentucky Mesonet 



Installation of Soil Probes 

• The soil plot hole is excavated at 130° and 10 
feet from the tower base 
 

• A Stevens Hydraprobe II is installed at each 
of five depths: 2”, 4”, 8”, 20”, and 40” 
 

• Probes are installed into the side of the hole 
to ensure placement in undisturbed soil, 
except the sensor at 40” is installed straight 
down at the bottom of the hole 
 

• The hole is backfilled progressively as each 
sensor is installed and the sensor cable is 
manipulated near the sensor head to ensure 
that the it will not act as a conduit for water 
to pool at the head of the probe 

Kentucky Mesonet 



Metadata Database 
Kentucky Mesonet 



Network Communications 
Kentucky Mesonet 



Quality Assurance Procedures 

• Automated QA runs on five-
minute data as they are 
collected from remote sites 

 

• Manual QA is implemented 
on a daily basis to provide 
expert assessment of system 
performance 

Kentucky Mesonet 



 Meteorological Database 

 

• Observations are taken every 5 minutes 

• Each station collects over 105,000 observations each year 

• Each station returns over 2,730,000 data values each year 

 

Kentucky Mesonet 



Kentucky Mesonet 



Kentucky Mesonet 



Extreme Storm-Event Precipitation 
Kentucky Mesonet, Hopkins County, June 24, 2013 
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 Estimated as a 500-year event based on NOAA NWS Atlas 14 

 5.92 inches of rain in less than four hours 

In a changing climate, extreme precipitation events are 
expected to become more frequent. 

Kentucky Mesonet 



Weather Forecast Model Run 
Experimental Product from the Kentucky Climate Center 

Model initialized with observations 
from the Kentucky Mesonet. 

Atmospheric Modeling and Forecasting 



Sample Point Forecast  
Experimental Product from the Kentucky Climate Center 

• Custom point forecasts 
with 36-hour lead time 

 

• Model runs on WKU’s 
High-performance 
Computing Cluster 

Atmospheric Modeling and Forecasting 



Questions and Discussion 


