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





It’s Local … All Across the Commonwealth



Vertically Integrated System

Test and 
calibrate 
instruments
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maintain 
instruments

Assure 
quality of 
data

Archive data and 
system metadata



High-Quality Sites for High-Quality Data

• Work with local stakeholders to find 
the best available sites

• Sites are representative of their 
surrounding areas
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Elements of Spatial Metadata

• Micro scale 
– Obstructions *
– Relief

• Local scale
– Relief
– Slope and Aspect
– Land use / land cover *
– Urbanization *

* Dynamic influences



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 (plateau) and Cumberland 
County (valley)

Plateau , 1003’ Valley, 554’



Station Installation and Maintenance

• Install and test meteorological 
instrumentation before bringing station 
online

• Complete scheduled spring, summer, 
and winter site maintenance passes

• Respond to “trouble tickets” when QA 
processes require unscheduled site 
maintenance visits



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



Metadata Database





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



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 Coverage Map

65 - Existing stations in the Kentucky Mesonet

3 – Local governments have secured funding to acquire a new station 

6 – Local governments are evaluating options to acquire a new station 
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Tiered Partnerships 

Local sponsorship program in 2nd year –
local governments, private companies, 
and other stakeholders have provided 
matching operating support for stations

Expanding the network – local governments 
and stakeholders are providing funds to add 
3 new stations in 2015, with efforts 
underway for more stations in 2016



Active Strategic Initiatives

Kentucky 
Mesonet

Advisory 
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Innovation 
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Major 
Research 
Initiatives

Midwest 
Mesonet 

Consortium

Tiered 
Partnerships

Recruit individuals with expertise from 
diverse backgrounds who can advise 
regarding strategic initiatives and be 
champions for the Kentucky Mesonet.

Lead efforts among partners in other 
states to integrate and leverage 
mesonets throughout the Midwest.

 Expand efforts at the local level to secure station sponsorships. 
 Work through appropriate channels to secure state funding. 
 Continue to grow federal funding stream.

Explore options for incorporation to 
expand capacity to leverage assets of 
the Kentucky Mesonet and pursue 
commercialization opportunities.

Build upon successes in securing competitive 
research funding by pursuing opportunities with 
NSF, NOAA, AGU, USDA, and other agencies.






