science for a changing world

This information is preliminary and is subject to revision. It is being provided to meet the
need for timely best science. The information is provided on the condition that neither the
U.S. Geological Survey nor the U.S. Government shall be held liable for any damages
resulting from the authorized or unauthorized use of the information.

Data Resources and Application Development

Kentucky Drought Dashboard



Kentucky Drought Dashboard
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Required
Data

The web application utilizes the following hydrologic and soils data:

Crop Moisture
Index

Streamflow Groundwater

e USGS data e USGS data o Reported by

retrieval each day retrieval each day climate region

each week

* Accumulated for * Accumulated for
previous 28 days previous 30 days

USGS National Water Information System (NWIS) and USGS Water Watch:

https://waterdata.usgs.qgov/nwis/gw

https://waterwatch.usgs.qov/webservices/flows28d?reqgion=08&format=csv

),

\
(\

Palmer Drought Index and Crop Moisture variables download: -
https://www.cpc.ncep.noaa.qov/products/analvsg monitoring/cdus/palmer_drought/wpdcentr.txt Z USGS
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https://waterdata.usgs.gov/nwis/gw
https://waterwatch.usgs.gov/webservices/flows28d?region=08&format=csv
https://www.cpc.ncep.noaa.gov/products/analysis_monitoring/cdus/palmer_drought/wpdcentr.txt

Required
Data

Normals

Summarized by
county

Most-recent 30-year
period finishing a
year ending with
zero*

Current normal:
1981-2010

Precipitation Departures

e Summarized by * Summarized by
county each day county each day

* Accumulated by * Accumulated by
30, 90, 120, 365 days 30, 90, 120, 365 days .

National Weather Service Advanced Hydrologic Prediction Service: 4x4 km gridded data:

https://water.weather.gov/precip/downloads

* WHO guidelines for calculation of climate normals: https://library.wmo.int/doc_num.php?explnum id=4166 < USG
science for a cha.



https://library.wmo.int/doc_num.php?explnum_id=4166
https://water.weather.gov/precip/downloads

National Weather Service PROS
Advanced Hydrologic

PreC|p|tat|on Service Provides all required data components at highest
Hosts 4x4 km precipitation grids generated by available resolution
each River Forecast Center (RFC). Data
available for download as .tif or NETCDF files.

v

Easy retrieval of data files from FTP

v

v

Developed R code to automate processes of
summarizing gridded data by county

. _ CONS
Index of /precip/downloads/2019/09/28
> None
Name Last modified Size Description
a Parent Directory, - Summa ry

ﬂ ncep_stage iv_source_files 20190928 tar  30-Sep-2019 13:05 330K

v Daily observed precipitation
V' Daily departures

@ nws_precip_lday_2019C <.1C 28-Sep-2019 15:53 101K

nws_precip_lday_2019C c.tif 28-Sep-2019 15:53 48K
@ nws_precip_lday_2019C onus.ne 30-Sep-2019 13:05 3.9M \/ Normals

nws_precip_lday_20190928_conus.tif 30-Sep-2019 13:05 3.3M v/ Data summarized by county with scripts
B v PRISM standard normals

v Script to automate data acquisition

V' High resolution

https://water.weather.gov/precip/download.php

ZUSGS
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https://water.weather.gov/precip/download.php

=USGS
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Daily .tif
download from

weather.gov

Acquire
observed,
departures,
normals from
NAVTS

Precipitation
workflow

Use zonal
statistics to

summarize for
counties

Summarize
observed,
departures,
normals to county

Output 30, 90,
120, 365 values
as .csv

Calculate go-
day drought
index
(accumulated)

Create
precipitation

graphs for each
county

Add to
dashboard
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a USGS
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Kentucky Drought Dashboard
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Preliminary information subject to revision.
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Drought Indicator
Quick Reference Box

Each county has a 4-quadrant box colored to reflect drought status.

go-day 28-day
B Normal Precipitation Streamflow

[0 Drought Advisory
[0 Moderate Drought

B Extreme Drought 7-day 30-day
Crop Moisture Index Groundwater

B Severe Drought

Drought categories are set to reflect values used in the Kentucky Drought
Mitigation and Response Plan (2008).

Preliminary information subject to revision. > USGS
Not for citation or distribution. a changing world



Precipitation Pop-up

HOPKINS COUNTY ACCUMULATED PRECIPITATION AND DEPARTURES

PRECIPITATION DATA SUPPLIED BY THE NATIONAL WEATHER SERVICE
DATE OF PLOT = 2019-12-05

Project

INCHES

Indianapol

Accumulated Precipitation Bloomington

60 90 120 180
DAYS PRIOR TO TODAY

Note: Black line is cumulative departure from normal at the durations shown.
Precipitation data are accumulated in reverse from the most recent date.

O Actual Precipitati E Normal Pr

Huntington

HOPKINS COUNTY PERCENT OF NORMAL PRECIPITATION

PRECIPITATION DATA SUPPLIED BY THE NATIONAL WEATHER SERVICE
DATE OF PLOT = 2019-12-05

Kingsport

Johnson City

Nashyille

Percent of normal precipitation

30 60 90 120 180

DURATION PERIOD (days prior to today)

Note: Black line is percent of normal precipitation at the durations shown.
100% normal precipitation is the baseline.

O Drought Advisory O Moderate Drought @ Severe Drought B Extreme Drought

Preliminary information subject to revision.
Not for citation or distribution.




Streamflow Pop-up

Pop-up X USGS WaterWatch 28-day duration with

Strearr

Washington Monthly Statistics as background

USGS 03300400 BEECH FORK AT MAUD, KY
(Drainage area: 435.0 square miles, length of record: 46 - 47 years)

Surface Water Indicator Graph: 28

Drought Kentudky X days

85.17481
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I uch below normal Below normal MNormal
(lowest - 10th percentile (10th - 25th percentile (25th - 75th percentile
of monthly discharges) of monthly discharges) of monthly discharges)
Above normal Much above normal Median
(75th -20th percentile (90th percentile to highest of monthly discharges
of monthly discharges) of monthly discharges)
Daily lowest for Daily highest for B sth percentile
the month of the year the month of the year of monthly discharges
95th percentile — 28-day average discharge
of monthly discharges

ZUSGS WaterWatch )

Last wpdated: 2013-11-20

Preliminary information subject to revision. waterwatch.usas.aov/?id=wwchart sitedur
Not for citation or distribution. =



https://waterwatch.usgs.gov/?id=wwchart_sitedur

Groundwater Pop-up
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4 Groundwater (1)

Graves VIOLA WELL - J5C0103

PROVISIONAL DATA - SUBJECT TO CHANGE
RECORD START =2000-06-08 NUMBER OF YEARS =19
DATE OF PLOT =2019-12-09

J FM AM J J A S ONDJ FM AWM J J A S O ND

2018 2019
Normal o Drought Watch o Drought Warning - Drought Emergency
25 to 75 percentile 10 to 25 percentile 5 to 10 percentile 0 to 5 percentile
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Four real-time wells represent the Climate Divisions of Kentucky
Viola, Elizabethtown, Middlesboro, Lexington
a USGS
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Crop Moisture Index

Reports out:

Soil moisture (upper layer) = 0.97
Palmer Drought Index (PDI) = 2.42
Crop moisture Index =1.9

Crop Moisture Index
>-0.5 =0 green (normal)
-0.5t0 -0.9 = 1 yellow (draught advisory)
-1.0 to -1.9 =2 = peach (moderate drought)
-2.0t0 -2.9 =3 =orange (severe drought)
<-3.0 =4 =red (extreme drought)

Preliminary information subject to revision. > USGS
Not for citation or distribution. r a changing world



National Drought Monitor
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Preliminary information subject to revision. o~
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Additional Layers

Additional layers can be viewed:
Recent weather radar imagery
Vegdry 7-day map service
Climate divisions (4)

County boundaries (120)

Warren County, KY

Stream Gages (67) R Y,

09:00 AM

Wells (4)

Future enhancements:
Mesonet stations and live feed of
accumulated precipitation.

Kentucky Climate Center at Western Kentucky University
http://www.kymesonet.org/

Preliminary information subject to revision. e
Not for citation or distribution.



http://www.kymesonet.org/

Alternate Precipitation Graph

HOPKINS COUNTY ACCUMULATED PRECIPITATION AND DEPARTURES ADAMS COUNTY 30 DAY INTERVAL PRECIPITATION AND ACUMULATED DEPARTURES

PRECIPITATION DATA SUPPLIED BY THE NATIONAL WEATHER SERVICE PRECIPITATION DATA SUPPLIED BY THE NATIONAL WEATHER SERVICE
DATE OF PLOT = 2019-12-05 DATE OF PLOT = 2019-06-13
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60 90 120 180 90 120 150 180 210 240 270 300 330 365 395 425 455
DAYS PRIOR TO TODAY DAYS PRIOR TO TODAY

Note: Black line is cumulative departure from normal at the durations shown. Note: Departures from normal precipitation, as shown by the line plot are accumulated in reverse from
Precipitation data are accumulated in reverse from the most recent date. the most recent date, consistent with Pennsylvania's drought monitoring criteria for precipitation.

O Actual Precipitation B Normal Precipitation O Actual Precipitation @ Normal Precipitation B Cumulative Departure from Normal

Graph A on the left has cumulative actual and normal precipitation in inches for the total
time period.

Graph B on the right has total precipitation during each 30-day period and cumulative
departures from normal shown in the black line.
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Questions?

Thanks to the Kentucky USGS Water Science Center for support of the development of
the Kentucky Drought Dashboard.

Thanks to James Ulrich of the Pennsylvania USGS Water Science Center for assistance
in the development of scripts for the design and figure creation.

Contact us:

Jennifer Rapp, Geographer and GIS Specialist Jrapp@usgs.gov
Kaycee Faunce, Geographer and Developer Kfaunce@usgs.gov
Chintamani Kance, Geographer and Developer Ckandel@usgs.gov
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