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Water Resource Management and
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Theme 3: Water Resource Management and
Irrigation in Kansas

« Offered as a Professional Development Event in PEARS
for county extension agents

e 5sessionsin March and April, 8:30 am to 9:30 am
— The next session is March 31, 2021

 Zoom Meeting ID: 952 6066 1935, passcode: water
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Today’s format

Please mute your microphones and sign in using the
chat.

Speakers will present for 30-40 minutes
Panelists will join the discussion at the end
Please ask questions through the chat function.

Although our “end time” is posted for 9:30 a.m.,
participants are welcome to remain longer if they want
to discuss the topic further.
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Water Resource Management and
Irrigation in Kansas

Climate and weather resources to

support water decisions
Tuesday, March 30, 2021
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Speakers

Mary Knapp
Climatologist, Kansas State
University

Chip Redmond

Assistant Meteorologist,
Kansas State University

Panelists

David Hallauer, Meadowlark Extension District
Cody Miller, Phillips Rooks Extension District K-STATE

Research and Extension




Kansas Weather & Climate

Water Resources Training
March 30, 2021

Mary Knapp, Assistant State Climatologist
Chip Redmond, Assistant Meteorologist
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Weather vs. Climate

* Climate is the weather trend over long
periods of time

—Decades
—Centuries

* Weather is the day to day state of the
atmosphere
—Short term
—Immediate impact
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Terminology

* “Normals”
—30 year averages updated every 10 years

* Serves as baseline to measure change
* Current US “Normals™ use 1981-2010

* Updated normal 1991-2020 to be released
in May
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KCARE

Kansas Center for Agricultural
Resources and the Environment

Seasonal Precipitation

Normal Annual Precipitation
based on 1981-2010 data

Produced by Weather Data Library
Department of Agronomy
Kansas State University
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Temperature

Normal Annual Mean Temperature
1981-2010

100 Miles
L Il |
A — — Annual Mean Temperature (oF)
I s05-518 543-54.9
: 51.8 -52.9 549-556
Produced by Weather Data Library
Department of Agronomy 529-536 [ 556-567
. Kansas State University 536-543 [ 567 -59.7
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Increased wind erosion
potential

Stress on Winter Wheat

Falling surface water
supplies — particularly
stock ponds

Increased fire danger

Impacts
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Finding Climate Data

® Kansas Climate website
—http://climate.k-state.edu/

® National Climate website
—https://climate.gov/
—https://www.ncdc.noaa.gov/climate-monitoring/

® Climate Prediction Center
—https://www.cpc.ncep.noaa.gov/
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http://climate.k-state.edu/
https://climate.gov/
https://www.ncdc.noaa.gov/climate-monitoring/
https://www.cpc.ncep.noaa.gov/
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Understanding Climate Outlooks
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Understanding Climate Outlooks
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Climate Variability & Change

® What is changing and how it manifesting
—Increase in average precipitation

—Warming temperatures
® Mostly winter time
® Mostly increased low temperatures
® Increased variability

—Slight increase in average growing season length
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Seasonality

Kansas 30 Year Rainfall Pattern
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McPherson, KS

McPhersonDays with Intense Precipitation
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Trends in Flood Magnitude

Absolute Percent Change
Per Decade
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3 September 2018 Manhattan, KS

—
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Resources

®* National Weather Service
—http://weather.gov

® Climate
—http://climate.gov

® Climate Predication Center
—http://www.cpc.ncep.noaa.gov/

® Community Collaborative Rain Hail Snow
(CoCoRaHS)

—http://cocorahs.org/
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http://weather.gov/
http://climate.gov/
http://www.cpc.ncep.noaa.gov/
http://cocorahs.org/

Contact Information

Weather Data Library

® E-mail: kansas-wdl@k-state.edu
® URL: mesonet.k-state.edu

® URL: climate.k-state.edu
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mailto:kansas-wdl@k-state.edu
about:blank
http://climate.k-state.edu/

Weather, Related Datasets to Water Resources

KANSAS STATE ‘ Kansas
UNIVERSITY | Mesonet

3/30/21
Chip Redmond - Assistant Meteorologist, Mesonet Manager
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Weather data comes in many forms

[RMM 1, RMM2] forecast for, 5-2021 to Apr-08-2021
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Some data isn’t forecastable

® Evapotranspiration
® Inversions

® Irrigation needs
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Observations play a critical role in forecast accuracy

EMC's GEFS plumes for: KHYS
00 UTC 16 March 2021 cycle

2-m Temperature (F)
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Data user must bridge between forecast & observations

Hiawatha 365 Day Accumulated Precipitation
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168-Hour Day 1-7 QPF

Valid 00Z Fri Mar 26 2021

Thru 00Z Fri Apr 02 2021
Issued: 1955Z Thu Mar 25 2021
Forecaster: WPC
DOC/NOAA/NWS/NCEP/WPC

.
K-STATE

KCARE Research and Extension

Kansas Center for Agricultural
Resources and the Environment




Observations critical - automated or manual

© Lake ity

K-STATE
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2020 K-State Kansas Mesonet Additions (10/15/20)

[ ] -
Phil |psl=|rg 1sw om - Corning 2NW [ ]
m Ngrton 48 u |
| n |
P [ J [ u Oskaloosa 1S
Russell Springs 38W .
]
® Gove 55
= |
= m ° - m
[ |
°® - ® m || PS Flickner Tech Farm
= ]
[ |
e ©® Howard 14NW
] u u ]
] |
[ | | |
Station Type 0 50 100 miles Kansas State University Weather Data Llibrary (WDL) Weather Station Mesonet
i | —SESaaaa | As of: 10/15/2020
. 10 ft. TrlpOd Created by: Christopher Redmond - WDL Manager
[ 30 ft. Tower * christopherredmond @k-state.edu
785-477-6204
North mesonet.k-state.edu
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mesonet.ksu.edu

= Kansas Mesonet

| The Mesonet has a new Soil Temperature page for 2018

Station Metadata

Temperature  57°F 58
Dewpoint 29°F

Humidity 4% 59
24-hrPrecip  Oinches

Wind SEat15mph

stp 1022.0mb 6
LastObserved  12:50 PM CDT

Today

High 59 °F
Pl 7=critstion @D
400% Thunderstorms B

Tonight

61

59

forecast provided by NOAA

—

KCARE

Kansas Center for Agricultural
Resources and the Environment

Low42°F 5 [ 61
Precipitation 60
100% Rain 60

= Kansas Mesonet

inson 10SW

Station Metadata

Temperature 89 °F

Heat Index 96 °F
Dewpoint 72°F
Humidity 57%

24-hr Precip 0inches
Wind N at 4 mph
SLP 1006.3 mb
Last Observed 7:45 PM CDT

K-STATE
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http://mesonet.k-state.edu/
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Weather apps
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March 23, 2021

U' Sl Dro ught Monitor (Released Thursday, Mar. 25, 2021)
\ 77

Valid 8 a.m. EDT

¥ Drought Impact Types:

r~ Delineates dominant impacts

S = Short-Term, typically less than

6 months (e.g. agriculture, grasslands)

L = Long-Term, typically greater than
6 months (e.g. hydrology, ecology)

Intensity:

[] None

[] DO Abnormally Dry

[]1 D1 Moderate Drought
[ D2 Severe Drought

[ D3 Extreme Drought
I D4 Exceptional Drought

Author:
Brad Pugh

CPC/NOAA
The Drought Monitor focuses on broad-scale conditions.
Local conditions may vary. For more information on the

<

e
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Local “micro-nets” best for small scale management

Samara St

Sl Karman(St

"” iv,
i

Station ID: KKSHAYS77 Lat 3881  Lon:-99.27
Current Graph

46°

Wind From WSW
Feels like 46 Gusts 3

0
2
S
I
53
&)

DewPoint: 38° F Precipitation: 0.00in  Pressure: 29.92 in

Kazan 5(' - Humidity: 72% Daily Precip 0 in Visibility: - mi

ipboX fachamp -

Visit local weather page for Hays, KS
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Understanding of local factors important

Ladder Creek basin

Station ID: KKSWESKAS Lat 3882 Lon:-101.93

Wind

Current

Graph

52°

Wind From SE
Gusts 20

SLP

Feels like 52

DewPoint: 36° F Precipitation: 0.00in  Pressure: 20.77 in

Humidity: 53 %

Daily Precip. 0in

Visibilty: - mi
Ladder Creek basin

Visit local weather page for Weskan, KS

Station ID: KKSWESKAS Lat 38.82

Map time: Thu 1 Dayiight T

Current Graph

52°

Wind From NNW
Gusts 18

Feels like 52

DewPoint: 35° F Preciptation' 0.00in  Pressure: 20.75in

Humidity: 52 % Daiy Precip: 0in  Visibiity: - mi

Visit local weather page for Weskan, KS

Wind

ntral Daylight Time)

| SLP

Humidity

Temperature 50 °F
Dewpoint
Humidity
24-hr Precip

Last Observed

Station Metadata

Temperature 49 °F

Dewpoint 33°F

55%

24-hr Precip 0inches

SSW at 14 mph
1010.4mb

Last Observed 3:30 PM CDT

Wallace
Lon: -101.93

Station Metadata

34°F
54%

0inches

SSW at 13 mph

1010.0 mb

3:45PM CDT

K-STATE
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Know where you get your data and its quality!

y Ralphs Weather OBS @WeatherNut27 - Mar 24
. My Backyard Data for this month so far:

Warmest day was yesterday max of 67.5°

lr Coldest Day was the 2nd with a max of 30.9° and a low of 17.1°.
Windiest day was the 14th

Name: City: West Norwalk State: Connecticut
Elevation: 260 ft Lat: N 41° 15*' 00" Lon: W 073° S0' 00"
Temperature (°F), Rain (in), Wind Speed (mph)
Heat Cool Avg
¢ Mean Deg Deg Wind Dom
Day Temp High Time Low Time Days Days Rain Speed High Time Dir
1 38 1S: 23:57 25.6 0.0 0.00 9.9 47.9 156 WNW
2 45.7 0.0 0.00 10.0 42.6 4 NW
3 35.4 0.0 0.00 2.7 22.2 9 WNW
4 30.6 0.0 0.00 6.0 34.1 7 NW
5 38.1 0.0 0.00 6.5 37.3 7 NW
6 7.3 0.0 0.00 4.6 25.7 9 NW
7 36.0 0.0 o0.00 2.6 23.5 9 NNW
8 36.1 0.0 0.00 2.3 20.4 0 NNW
9 20.6 0.0 0.00 2.9 18.2 0 NW
10 24.2 0.0 0.00 1.1 8.5 0 s
11 15.9 0.0 0.00 0.5 12.8 0 NNW
12 8.4 0.0 0.00 $.3 25.7 0 N
13 26.3 0.0 0.00 5.2 0 NNW
14 27.0 0.0 0.00 10.4 e W
Q1 n Q s
Ralphs Weather OBS @WeatherNut27 - Mar 24

| don't use the stations rain gauge in case your wondering why no precip.
Not accurate especially with heavy rains so | disconnected it.

Q 1 n Q 1 &

K-STATE

KCARE Research and Extension

Kansas Center for Agricultural
Resources and the Environment
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Determine decision points and how data may inform them

K-STATE
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Irrigation Resources

® Build a mental model with ET, precipitation
® ET = potential evapotranspiration (calculated, not measured)
® Mesonet Menu > Weather > Historical Weather > Daily

® Precipitation (graphically)

® Mesonet Menu > Precipitation > Daily Totals

K-STATE

Research and Extension




= Historical Weather

A Mesonet » Historical Weather Weather Data Library
Kansas Mesonet

> Weather > Weekly Summary
Kansas State University

> Agriculture  Soil Temperature 1004 Throckmorton
Manhattan, KS 66506

> Precipitation > Yesterday's Weather
0 785-532-7019 or 785-532-3029
> Fire > Degree Davs ___ C
3 About >windus == Historical Weather
[2 Kansas Climate Office ¥ Freeze M¢
N Mesonet Data Policy

> Wind chil Gaph | [ csv SHEF 2 Weather Parameters

> 2017 Eclij

Leoti

2020-07-01 — 2020-07-10

Air Temperature Precip Wind Speed 2" Soil p 4" Soil p Ra?i‘i’:iron ETo
Max °F Min °F Avg%  Totalinches Avgmph Max mph Max °F Min °F Max °F Min °F Totally  Grassinches Alfalfa inches
07-01 90.6 59.1 56.4 0.26 8.9 26.9 89.1 743 85.8 76.5 668.3 0.32 0.44
07-02 98.1 63.8 69.0 0 9.4 342 89.7 75.5 85.6 76.9 557.8 0.34 0.48
07-03 91.5 58.2 70.1 1.08 79 25.1 815 70.2 80.4 73.0 562.5 0.26 0.35
07-04 90.4 58.3 61.8 0 5.9 21.0 88.6 69.7 84.8 723 688.5 0.28 0.36
07-05 88.0 64.3 66.7 0 4.8 16.4 87.4 738 84.0 75.7 5115 0.22 0.27
07-06 912 62.1 58.0 0 4.5 14.6 92.7 726 88.3 749 695.0 0.27 0.34
07-07 93.0 64.6 56.5 0 113 319 91.1 5.7 87.7 716 682.8 0.34 0.48
07-08 1013 64.0 414 0 101 27.0 92.7 76.0 89.1 78.0 697.9 0.43 0.62
07-09 90.1 64.5 65.3 0 8.2 20.5 91.0 78.0 88.0 79.6 551.1 0.25 0.34
07-10 88.8 69.0 725 0 8.0 202 87.9 786 85.8 79.8 391.9 021 0.28
summary 923 62.8 62.4 134 79 342 89.2 744 86.0 76.4 600.7 201 3.97

—

K-STATE
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= Historical Weather

A Mesonet ? Daily Totals Weather Data Library
Kansas Mesonet
¥ Weather
» Agriculture = Precip Daily Totals
% Precipitation [ Notice: Recent freezing temperatures may affect precip observations. Learn more here

» Fire Departure - 30 Days Through Yesterday

Station Metadata

1308 )] N [
¥ About | .48 ‘ L2

Since Midnight 0"

Yesterday 0.03"(-0.03)
[2 Kansas Climate Office 2days 0.03"(-0.09) s
7days 0.49" (0.11) | e
14 days 2.38"(1.7)
30days 2.38"(1.26)
120days 2.77"(0.16)
180 days 2.8"(-2.03)
365 days 13.21"(-6.16)

Change Station v
131
30 Days - 0.7 094 049

.

075 | 1587 [2.95
l z
A

With Funding From

KANSAS

Mesonet Data - Precip at Mar 252021 09:40 (CDT)
-2 -10 8 5 4 3 -2 -1 -5 0 S5 1 2 3 4 5 8 10 12

Leoti 365 Day Accumulated Precipitation

—

N4 K-STATE

T Research and Extension
Resources and the Environment




ET - in/day

Crop ET versus Reference ET

Mesonet Menu > Agriculture > Degree Days

K-STATE

Research and Extension



= Degree Days

[_ I T 1 Stations Calculation
' Corn GDU

° Ashland Bottoms Long Season Sorghum
' | | ‘| Belleville 2w Short Season Sorghum
| B g Butler Cotton

| i —1 Cherokee Alfalfa Weevil

' Y [ l Cheyenne Heating Degrees
I Clay Cooling Degrees
' B | Colby Custom
] ‘ Elmdale 1SE
’ . . ‘ fardfn City -

Cotton Equation ¥

Ashland 8S Cotton Growing Degrees

2019-01-01 — 2019-11-02

Statlon Actual
Ashland 85 3027
La Crosse 2402
Richfleld 2855
Sherman* 2309

— Actual — Normal
*Calculated with missing data. See CSV Data - Full Data Set for detzils

[50-60] Planting to Emergence [475-53 [ [50-60] Planting to Emergence [0 [475-525] First Square [ [775-250] First Flower [I0] [1625-1200] Open Boll
[775-250] First Flower [1625- [ [2400-2600] Harvest Ready
[2400-2600] Harvest Ready

Y7 K-STATE

KCARE Research and Extension

Kansas Center for Agricultural
Resources and the Environment




Water Quality Resources

® Soil moisture and ground saturation
® Mesonet Menu > Agriculture > Soil Moisture
® Spray tool provides inversion monitoring and wind data

® Mesonet Menu > Agriculture > Inversion

K-STATE

Research and Extension




= Soil Moisture

Volumetric Water Content at 10 cm

Station Metadats

5cm Dry 031 | pa31
Percent of Saturstion  24% R

Vol. Water Content 0.1m*/m* 021 023

10am Dry

Percent of Saturation  33%
Vol. Water Content 0.14 m*/m*®

0.27

20cm Wet

Percent of Saturation  56% ek 0.17
ercent of Saturation o 017 o2
Vol. Water Content  0.23 m*/m*®

50cm Wet
Percent of Saturation  84% 027 0.13

.09 —
Vol. Water Content 0.27 m*/m? 0.08
'0.06

Change Station v

10cm VWC v 0.17 '0.17 0.15 0.6 m3/m? 3.6

0.08 0.2

This map is representative of grassland veg

0.4 m*/m? 2.4in

Table

0.6 m*/m*

uolpydinaly

0.2 m*/m? 1.2in

Download
0.4 m*/m*

Volumetric Water Content

; [ u ‘ J h [ 1 i ‘ |hl|..

Mar '18 May '18 Jul1s Sep'18 Nov '18 Jan'19

Resources 0in

0.2 m*/m*

Volumetric Water Content
o
3
3

® Precip — 5cm  — 10cm — 20cm  — 50cm
0 mS/m® L . |
Jan"15

! o precip Zoom:| 365 Days ¥
K-STATE

KKQAAI}.E. Research and Extension

Resources and the Environment



http://offsite.mesonet.k-state.edu/agriculture/soilmoist/

= Inversion

Garden City Temp Difference

Station Metadata

Current Observations

2m Temp 66°F

10m Temp 64°F
Difference -2°F
Inversion

Wind Nat3mph

LastObserved 03:30 PM CST

[ Change Station v |

:Change Map v:

Inversion Strength

Table Garden City Inversion S{
10°F
Download £ \@
2 s
Resources A
H
£ 0F % :
£

Mesonet Data - Temp Difference at Mar 07 2018 00:10 (CST)

—

77 K-STATE

Kansas Center for Agricultural

Research and Extension
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Livestock

® During periods of excessive heat, water availability
® Mesonet Menu > Agriculture > Animal Comfort
® Saturated soils increase cattle health concerns
® Mesonet Menu > Agriculture > Soil Moisture
® Water retention ponds and surface water resources

® Pan evaporation

K-STATE

Research and Extension




= Animal Comfort

the 'Page Tour' button or click here to get started. @
Conforinde

Statior Metadete
Current Observations

Stress Level

Comfortindex  87°F
Tempersture  B1°F
Windspeed 7mph

Rel. Humidity 55%

Solar Radiation 626 W/m*
LastObserved  10:20 AM CDT

‘Change Station "

‘Change Map "

Mesonet Data - Comfort Index at Mar 252021 10:40 (CDT)

[ D
Cold Stress None Heat Stress
Table Hodgeman 7 Day Animal Comfort
125°F
Download
100°F
Resources
75°F
S0°F
sat. Jul 6 Sun. Jul 7 Mon, Jul 8 Tue, Jul 9 Wed, Jul 10 Thu, Jul 11 Fri, Jul 12
— Comfort Index — Air Temp
]
Cold Stress None Heat Stress

—

K-STATE

Research and Extension
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Utilizing Forecast Data

® Weather FRET (forecast reference ET) data

® https://digital.weather.gov/mobile/index.php

® https://digital.weather.qov/?zoom=4&lat=37&lon=-
96.5&layers=FO00BTTTFTT&region=0&element=42&mxmz=false&barbs=false&subl=

TFFFF&units=english&wunits=nautical&coords=latlon&tunits=localt

® National Weather Service (weather.gov)

® Phoneapps &b

K-STATE

Research and Extension



https://digital.weather.gov/mobile/index.php
https://digital.weather.gov/?zoom=4&lat=37&lon=-96.5&layers=F000BTTTFTT&region=0&element=42&mxmz=false&barbs=false&subl=TFFFF&units=english&wunits=nautical&coords=latlon&tunits=localt

—

KCARE

Kansas Center for Agricultural
Resources and the Environment

Graphical Forecasts National Weather Service
National Headquarters

Weather.gov - National Digital Forecast Database Graphical Forecasts

‘ National Digital Forecast Database Display

. . . . . ; 0

BTz zs, TRy com Q ‘ Thu Tl Sat Sun Mon Tue

National (CONUS | v Daily FRET (in)

Daily FRET (in)
Through: Fri, Mar 26 2021, 7 PM CDT
Issued: Mar 25 at 8 AM CDT

Definitions About FAQs Product Descriptions Survey/Comments

Create a bookmarkable URL NDFD Data = Mobile Link | Help Map Options ||| Print Map |

| K-STATE

Research and Extension
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g &8: NATIONAL WEATHER SERVICE

P

weather.gov

HOME  FORECAST  PASTWEATHER SAFETY  INFORMATION EDUCATION NEWS  SEARCH  ABOUT
City, St or 1P tode Major Severe Weather Outbreak Today for the Mid South and Tennessee Valley
& o A speci
Tocaton el e
and long irack),

#Safe ACTVEALERTS  FORECASTNAPS RADAR  RIVERS, LAKES, RANFALL AR QUALITY  SATELLITE

Place
Selfie

Customize
S

L] Romember Mo

Current conditions at
Lt. William M. Milliken Airport (K13K)
Lat: 37.85°N Lon: 96.20°W Elev: 12081t

Overcast

49°F
9°C

Humidity 78% More Information:
Wind Speed NE 6 mph ocal Forecast Office
Barometer 29.77 in More Local V
Dewpoint 42°F (6°C) 3 Day History
Visibility 10.00 mi Mobil
Wind Chill 46°F (8°C) Hourly W

orecast

g Lp Last update 25 Mar 515 pm CDT

Get Weather

TN
T | Extended Forecast for
‘\\\“,,,Y I 8 Miles SW Piedmont KS
P \/“\.\ Tonight Friday Saturday Saturday Sunday Monday
Night Night Night Night
NWS Forecast Office Wichita, KS sy - *
Weather gov > Wichita, Kansas e
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Weather Data Library
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Water resource management and irrigation
in Kansas

Upcoming session: Wednesday, March 31, 8:30am
Topic: Innovative water management technologies

Presenters: Andres Patrignani, K-State Department of Agronomy; Ray
Flickner, Flickner Innovation Farm, Moundridge; Jeff Davidson, KCARE
Watershed Specialist

Hosted by: Natural Resources PFT and KCARE
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