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Kentucky’s Weather and Climate Extremes

Warren County,
0T0C 4°2q0320 A



Kentucky Climate Center

* History
— Established at Western Kentucky University in 1978

— Recognized by the AASC as the State Climate Office
for Kentucky in 2002

— National Weather Service funding awarded to build
the Kentucky Mesonet in 2006

e Enhanced

o Weather & « Graphical, understanding e Effective use of
climate statistical, of weather, resources in
observations and model climate, and the face of risk

summaries impacts



Climate Services Partnerships



A Matter of Perspective

Geostationary Earth Observing Platforms

http://www.photolib.noaa.gov/htmis/spac02563ht




Talking Points

Perspectives on Drought
Kentucky Mesonet at WKU
Strategic Initiatives
Questions and Discussion




Flash Drought!

Intensity: Craught impacet Types:
% g? g?::nl:‘lta-“:ﬂgdr:raﬁe r~ Delineates dominant impacts
02D ght s 5 = Short-Term, typically <6 months
. 03 D:::h‘l - E:‘:r::a (e.g. agriculture, grasslands)

B L = Long-Term, typically =6 months
I C4 Drought - Exceptional {e.q. hydrology, ecology)

The Drought Monifor focuses on broad-scale conditions,
Local conditions may vary. See accompanying text summary
for forecast stataments.

http://droughtmonitor.unl.edu/

July 31, 2012

Valid 7 a.m. EDT

USDA

Released Thursday, August 2, 2012
Author: Mark Svoboda, National Drought Mitigation Center




Continental Evolution of 2012 Drought

May 15, 2012

Valid 7 a.m. EDT

Intensity: Orought lmpact Types.
£ 0o Abnormally Dry r~’ Delineates dominant impacts

D1 Drought - Moderate
E D2 Druught - Severe S = Short-Term, typically <6 months
g {e.g. agriculiure, grasslands)

I D3 Drought - Extreme )
. L = Long-Term, typically =8 months
M D4 Drought - Exceptional (. o fwrolagy, ecology)

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

for farecast statements, Released Thursday, May 17, 2012
http://droughtmonitor.unl.edu/ Author: Brad Rippey, U.S.Department of Agricufture




AMJ and JAS Precipitation, 1895-2011

Western Climate Division, Kentucky
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Dimensions of the 2012 Drought

Graves County

e 3.22” — Precipitation on
March 8t

 4.40” — Precipitatio f
entire spring se




Historical Context for the Drought of 2012

Kentucky's Western Climate Division




ht

Synoptic Precipitation Pattern in Late July




Drought

Evolution of the 2012 Drought in Kentucky

Kentucky Mesonet Henderson 5 E, Henderson County Year: 2012 Kentucky Mesonet Winchester 3 NW, Clark County Year: 2012
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Kentucky Mesonet Mayfield 6 SW, Graves County Year: 2012
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Jht

Dimensions of Drought in Space and Time

Onset
Duration

Peak Intensity
Extent

2012



Palmer Drought Severity Index

Palmer Drought Severity Index Western Climate Division, KY {1501)

Extreme
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Types of Drought



http://drought.unl.edu/DroughtBasics/TypesofDrought.aspx

cky Mesonet

Kentucky’s Climatological Record

1825 - U.S. Army

1861 — Smithsonian Institute

1874 — U.S. Army Signal Corps
891 — U.S. Department of Agriculture
)40 — U.S. Department of Commerce

N KentUCky Climate Center Newport Barracks, July 1825

NWS COOP - Automated Kentucky Meson




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




cky Mesonet

Across the Commonwealth




Vertically Integrated System

Assure _
quality of Archive d
data er




Site Surveys and Selectio

e Candidate sites are surveyed and scored
e Sites are selected with input from NWS &z

local stakeholders

Precipitation 3

:




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




cky Mesonet
sign Criteria Emphasize

Quality and Reliability

Sensor Package

* Air temperature

* Precipitation

« Solar radiation

* Relative humidity
Wind speed & dire
Soil moisture & te

-

* selected sites

Precipitation



Metadata Database







cky Mesonet

Quality Assurance Procedures

e Automated QA runs on five
minute data as they are
collected from remote si

Manual QA is impl ‘
on a daily basi




’i(entucky Mesonet

Meteorological Database

KYMN, ALEN,TEL 5min,"2010-05-01 11:15:00","2010-05-01 0O6€:15:00 CDT","2010-05-01 05:15:00 CS5T",69.435,78.7,59.58,171.4,14.76,173.8,9.39,0.0000

KYMN, ALEN, TEL Smin,"2010-05-01 11:20:00","2010-05-01 06€:20:00 CDT","2010-05-01 05:20:00 C5T",69.603,78.4,11.68,172.0,18.70,169.7,9.23,0.0000
EYMN,ALEN, TBL 5min,"2010-05-01 11:25:00","2010-05-01 06:25:00 CDT","2010-05-01 05:25:00 CST",69.530,?5.?,9.31,165.?,15.64,1?4.6,9.53,0.0000

KYMN, ALEN, TEL S5min,"2010-05-01 11:30:00","2010-05-01 06:30:00 CDT","2010-05-01 05:30:00 C5T",69.563,78.6,9.36,173.0,15.56,179.59,11.37,0.0000
KYMN,ALEN, TEL 5min,"2010-05-01 11:35:00","2010-05-01 06:35:00 CDT","2010-05-01 05:35:00 CS5T",69.685,78.4,9.85,185.0,15.13,191.5,18.62,0.0000
KYMN, ALEN, TEL Smin,"2010-05-01 11:40:00","2010-05-01 06:40:00 CDT","2010-05-01 05:40:00 C5T",65.8159,78.4,10.14,186.0,14.54,215.8,27.18,0.0000
KYMN,ALEN, TEL 5min,"2010-05-01 11:45:00","2010-05-01 06:45:00 CDT","2010-05-01 05:45:00 CST",6%9.697,78.7,9.78,181.3,15.35,176.3,39.70,0.0000
KYMN, ALEN,TEL 5min,"2010-05-01 11:50:00","2010-05-01 06:50:00 CDT","2010-05-01 05:50:00 CS5T",69.768,78.7,11.54,180.8,16.52,178.5,54.86,0.0000
KYMN, ALEN, TEL S5min,"2010-05-01 11:55:00","2010-05-01 06€:55:00 CDT","2010-05-01 05:55:00 CST",69.827,79.0,11.24,174.2,18.28,177.0,61.12,0.0000

WYWWME ATERM TRT Crdrw FIOTA_AC_07 1200000 AI20TO_NC_0T O7F-0000 FTTET B30 0_NE_NT1 OO0 -0Nn ST S0 9939 70 1 O 04 176 7 20 47 176 &2 T 0O onnn

* 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

KYMNW,ARLBN,TBL 5min,"2010-05-01 13:45:00","2010-05-01 08:45:00 CDT","2010-05-01 07:45:00 CS5T",63.610,92.4,5.95,21.8,13.23,24.7,6.10,0.0000
KYMN, ALEN, TEL S5min,"2010-05-01 13:50:00","2010-05-01 0&:50:00 CDT","2010-05-01 07:50:00 CST",63.601,592.3,4.94,335.7,11.659,352.1,53.46,0.0055
EYMN,ALEN, TEL 5min,"2010-05-01 13:55:00","2010-05-01 08:55:00 CDT","2010-05-01 O0T7:55:00 C5T",63.360,93.7,8.65,277.6,13.30,267.7,4.94,0.0000
KYMN, ALEN, TEL Smin,"2010-05-01 14:00:00","2010-05-01 0%:00:00 CDT","2010-05-01 08:00:00 C5T",63.031,595.5,8.67,260.5,13.52,263.5,12.52,0.0075
KYMN,ALEN, TEL 5min,"2010-05-01 14:05:00","2010-05-01 0%:05:00 CDT","2010-05-01 08:05:00 C5T",62.747,96.5,6.38,234.9,9.28,242.9,7.74,0.2417
KYMN,ALEN,TEL 5min,"2010-05-01 14:10:00","2010-05-01 092:10:00 CDT","2010-05-01 08:10:00 C5T",62.683,96.8,3.83,1998.5,7.02,221.7,7.25,0.1386
KYMN, ALEN, TEL S5min,"2010-05-01 14:15:00","2010-05-01 09:15:00 CDT","2010-05-01 08:15:00 CSTI",62.636,97.0,2.59,144.1,4.24,134.5,7.09,0.0622
EYMN,ALBN,TEL 5min,"2010-05-01 14:20:00","2010-05-01 09:20:00 CDT","2010-05-01 08:20:00 C5T",62.559,97.2,2.78,89.4,6.43,105.1,12.19,0.0457
KYMN, ALEN, TEL 5min,"2010-05-01 14:25:00","2010-05-01 09:25:00 CDT","2010-05-01 0O8:25:00 CST",62.621,97.4,5.21,97.7,7.67,98.1,16.81,0.0169
KYMN,ALEN, TEL 5min,"2010-05-01 14:30:00","2010-05-01 09:30:00 CDT","2010-05-01 08:30:00 C5T",62.676,97.4,5.28,97.7,6.65,87.7,22.74,0.0150
KYMN, ALEN, TEL Smin,"2010-05-01 14:35:00","2010-05-01 09:35:00 CDT","2010-05-01 08:35:00 CS5T",63.001,597.2,3.18,121.4,5. "0,103.3,23.01,0.0146
KYMN,ALEN, TEL 5min,"2010-05-01 14:40:00","2010-05-01 0%:40:00 CDT","2010-05-01 08:40:00 C5T",63.127,96.7,3.38,133.0,4.17,117.5,30.598,0.0094
KYMN, ALEN,TEL 5Smin,"2010-05-01 14:45:00","2010-05-01 09:45:00 CDT","2010-05-01 08:45:00 C5T",63.066,96.5,4.11,159.0,6.21,148.4,36.58,0.0110
KYMN, ALEN, TEL S5min,"2010-05-01 14:50:00","2010-05-01 09:50:00 CDT","2010-05-01 08:50:00 CST",62.905,96.7,4.07,147.8,5.77,121.1,35.43,0.0122
EYMN,ALEN, TEL 5min,"2010-05-01 14:55:00","2010-05-01 09:55:00 CDT","2010-05-01 08:55:00 CS5T",62.875,96.8,2.55,139.6,4.17,146.7,38.07,0.0138




Kentucky Mesonet







Kentucky Mesonet Coverage Mag




Kentucky Climate Center
Strategic Initiatives

Climate
Modeling




Strategic Initiatives

wmeeny Kentucky Mesonet at WKU

Add 10-12 stations to fill coverage gaps and custom
stations to meet local demand

 Enhanced instrumentation package
— Soil probes (where not currently deployed)
— Multi-level temperature and wind
— Add barometric pressure sensors

Add 3 atmospheric flux monitoring stations

Targeted completion by FY19



Strategic Initiatives

Forecasting & Outlooks

 Develop an operational unit to provide customized weather
forecasts and climate outlooks

— Hire staff meteorologist and student interns

— Utilize existing NWS forecast model output and develop
option to generate forecasts incorporating mesonet data

— Provide client-focused forecast and outlook products. For
agriculture, these would include
» forecasts relating to stress on crops and livestock
* outlooks for growing degree days
» forecasts for irrigation scheduling



: L FW-—W Strategic Initiatives
=g NG Climate Modeling
W2 S

Longitude

 Conduct meso-scale simulations to model impacts of land
use/land cover change on atmospheric conditions

* Provide high-resolution, downscaled climate model
projections for Kentucky based on model runs reported in the
most recent National Climate Assessment

— Models can be run for various time horizons






