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Rain Gauges for Range Monitoring:
Codeveloping Tools and Best Practices
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Five C’s In Arizona: Copper, Cattle,
Citrus, Cotton, and Climate

e 73% of AZ land area Is
grazing land

e Arizona cattle
operations valued at
$5.2 billion

e 2011 AZ calf and cattle
sales: $800 million

« Mostly public land
grazing — shared
stewardship

Kerna et al. 2014
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Five C’s In Arizona: Copper, Cattle,
Citrus, Cotton, and Climate

e AZ has seasonal-transitional
climate

* High inter-annual variability
(ENSO), high spatial variability
(topography, convective
t’storms)

e Grazing systems vulnerable to
all types of precipitation
variability — rainfed agriculture

e Drought monitoring and
planning are critical
management tools
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Precipitation monitoring is key
management tool

“What type of information
would help drought
planning and
management? Rain
gauges. Some ranchers
have them but don’t read
them. Some have only a
home. Would like to see
a couple per pasture”

- USFS Rangeland
Mgmt Specialist
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A rain gauge in every pasture and allotment

e Precipitation observations
can mitigate land
management conflicts -
need to be trusted by both
parties

* Precipitation data used in
evaluating rangeland
conditions relative to grazing
operations

 UofA Extension has been
working to develop best Tk | s L5
practices in constructing, 9] God ke eanl I
pIaCing and reading gauges PVC depr gaugé at range momtormgsﬂenear CllftgnAZ

and managing/utilizing

observations
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Precipitation Monitoring Working Group

(Gila County Cattlegrowers, USFS, AZ Game/Fish,
BLM)

Workshop 1 (June 2016)

» Learn about rain gauge
monitoring strategies, provide
feedback, and help guide the
scoping of online tools

Receive several rain gauges to

install and monitor over the Workshop 2 (Nov 2016)

2016 monsoon season. » Review rainfall observations,
test new online tools, and
share lessons learned
Co-develop training materials,

best practices and finalize
online tools to share with other
ranchers and land managers.

Workshop 3 (June 2017)
* Open training workshop using

materials and best practices

developed
Proj ect suppo rted by: Encourage others to establish
STERN new rain gauges and use the
http://westrme.wsu.edu/ new software to archive and
B ek ik Management Education analyze the newly collected
SW rainfall data.
Regional
Climate
Hub
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What are “best practices” In
range precip monitoring?

 More Is better, but need to tie
to range monitoring and
decision making — Where?

 More frequent reading of
gauges will yield important
Information on ‘tank’ vs. ‘grass’
rains — When?

* What is ‘normal’ for a rain
gauge without a long-term
record? — What does it

Aymean?
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Developing a precipitation

Where is the ‘sweet spot’ that
balances effort (cost of
monitoring) with reward
(beneficial information to
support decisions)?
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Santa Rita
_ & = Experimental
- ~
Range <

‘Offitial’ Climate
Ngfivorks (NOAA-

s Coop)
rangeland._

precip
monitoring

More frequent observations —

i Climate Science Applications Program - University of Arizona Cooperative Extension

monitoring

Experimental

watersheds

(e.g Walnut
Gulch)
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Simple rain gauges for range
monitoring

Yavapai County

and summer p
arly e frequent re
quarterl
dir . g
e last reading. The gauge sh
hed af st once pe

Can we design a better rain gauge
for remote, range monitoring?: ‘Cow
| - proof’, easy to read and maintain,
T il inexpensive, rugged and long-
lasting...
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Accumulation
Precipitation
Gauge

Climate Science Applications Program - University of Arizona Cooperative Extension

Removable, screened
cap to keep out debris \

- several seasons or
years of precipitation
with very little
maintenance

-5 Clear PVC to allow for
. quick, accurate _ e .
ra readings s AP . ot ’

Constructed out of
rugged materials
readily available at

3

most hardware stores

All parts can be easily

replaced if damaged

(e.g. metal ruler, valve, P A -
i cap) '

Design will readily
withstand hot and

cold temperature
extremes

& Valve allows for
& permanent
® installation, can be
emptied directly
# where mounted

&5 Wy, 7 EOE g v : £

3
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Supporting tools and resources

Set location and download data

en i i | https://uaclimateextension.shinyapps.io/precipChart/

use cursor to pan ily works for locations within
continental U.S.)

Flagstaff
2. Click 'Download data' button (this may take a couple of

seconds, look to upper right corner for progress
message)

3. Proceed to Generate Logbook page

N Tonta
arast Natinz
s Farast

Download data

ARIZONA

Selected location Fhoenix

Latitude: 32.2685554462148
Longitude: -118.906819760498

SYuma
Mexicali

e ]

Generate custom chart and logbook Tucson, AZ

Taix 1. Select the month and day that the summary chart will
CALIFORNIA begin on and then select the chart length in days

2. Label the chart with a site description or gauge name:

3. Click on the 'Generate chart' button and the custom .
chart and fillable table will appear on the left. ke Very wet

4. Click on the 'Download' button to save a printable file
Leaflet | Tiles © Esri— Esri, DeLorme, NAVTEQ, TomTom, Intermap, iPC, USGS, FAO,

Start Month:

6 -

Start Day:

recipitation

cumulative precip

(days): il

120 Very Dry

Logbook Generator g e e

7105 oz o7ie o726 e 0800 0818 1 - i: i: 10704 1w
Tucson, AZ Day of year

Generate Chart

Download printable chart/table (html file that can be
ESd and Pmegd with browser)
ter of data grid cell

& Download Lat: 32.25

Lon: -110.916667
Elevation (fi): 2428
Distance between selected location and center of grid cell (ft): 7407

Climate Science Applications Program - University of Arizona Co




\azatzal Hotel & Casino - Payson, AZ (with 2012 data)

Where?: Key allotments or
pastures
When?: Tie observations to

Aug 23" —(2) ‘Near peak’
forage production at mid-
point of season: Checking
precipitation levels and
forage conditions at this
point will help support
needed course corrections
to rotation schedule and

7 decision timing

_ | What?: Precipitation

" | climatology provides context
.

?_

help anticipate how the rest
of the season will turn out —

How long can | stay in
current pasture? Where

July 20t — (1) Anticipating
timing of green up in
pasture: Past experience
suggests that if first rains
haven’t occurred yet,
expect delay of two weeks
before moving into this
pasture

cumulative precip {in)

can lgo if | need to?

0
A '*'
5 [

W L

Gauge
reset to 0”

[
1]
iil

Sep 30t — (3) Seasonal
wrap up monitoring: A
final check of precipitation
amounts and site conditions
including forage and water
will provide insight into how
much conditions changed

| from the middle of the
season to now and how
much carryover forage
there will be to utilize
beyond the growing season

07/268

0828 07ig avi2

0802 0808 0818 0823

Day of year
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Supporting tools

RAINge
Log

and resources o

RAINFALL CHART All data E
Chart X-Axis will not precede first observation
date with this selectio B

] Observation Rainfall Estimated Rainfall Historical Rainfall E
4
2
0
09/09/18 09/30/18 10/21/18 11/1111818/18
Me (The Owner) &2 7.13% AUG 28 2018
GAUGES SHARED WITH ME
Climate Science Applications Program - University of Arizona Cooperati Itappears o other registered MyRAINge Log member has added you as a helper (o 3 50 tell somenin




Working to continue to expand monitoring
through hands-on workshops...

, AZ




Rain Gauge Construction Guide

(UA Extension Bulletin)

THE UNIVE REITY OF ARIZONA
COLLEGE OF AGRICULTURE & LIFE SCIENCES
A, Cooperative Extension

September 2017

Do-it-yourself construction guide: Rugged accumulation
precipitation gauge for remote monitoring

Fiemovable, screened
cap to keep out debris \\

|

Climate Science Applications Progrs

.

7 Clear PVC to allow for
&, GQuick, accurate

All parts can be easily
replaced if damaged

(e.g. metal ruler, valve,
M cap)

Valve allows for
permanent
installation, can be
emptied directly
where mounted

all design to capture

| several seasons or

ears of precipitation ;
with very litthe
maintenance

Constructed out of
rugged materials
readily available at
most hardware stares

Design will readily
withstand hot and
cold temperature
extremes

Climate Assessment for the Southwest
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Precip Monitoring Best Practices Guide (UA

Climate Science Applications Pr

Extension Bulletin)

THE UNIWERSITY OF
COLLEGE OF IG!ILULTUI( i LIFE SCIENCES
A Cooperative Extension

az1751 November 2017

Rain Gauges for Range Management: Precipitation
Monitoring Best Practices Guide

Introduction

Preclplta tlion In the form of raln and
lands from controlling the growth of
veg In grazing by livestock and wildlife torech

local water resources found In spr nks and riparlan are.

Land management declsio: ften require some knowled,
much precipltation fell within a management unit to
s have performed and what to do next.
For example, do forage conditions reflect a lack of precipitation
or grazing management? Did the n ture or allotment In

the bulk of land management activitles coour.

by Interpolating between these officlal gauges can provide jus

thal owing how much and when precipltation

fell In your pasture, allotment or land management unit
rarlable for sound declslon making and requires collecting

precipltation data directly at that site.

ez gulde onver some of the basle Rain gauges

Figure 1. Clear PYC rain gauge (photo courtesy of J. Lyman)

llacting and using preclpltation observations at Preclpltation monltoring Is one of the m. ralghtforward
In support of rangeland management Including; a s of ther and climate monltoring and doss not

Tying observations to a drought plan

contalner suffice under

Where to place gauges and how often to record . made out of PVC tu

observations one end and mounted to fence p have

Managing and using precipitation obeervations utlized by ranchers and land managers for many years. Thes

This guide will also highlicht some new - that help put AUE pleally have a small amount of oll In the gauge to

ea capped at
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THE UNIVERSITY OF ARIZONA

COLLEGE OF AGRICULTURE & LIFE SCIENCES
A Natural Resources
* | & the Environment

HOME DASHBOARD TOOLS GUIDES ABOUT Us

Drought and Grazing

Introduction

Drought threatens livestock and natural resources on rangelands. It reduces rain-fed forage and drinking water for livestock, diminishes the quantity and quality of critical water
resources for sensitive wildlife species, and increases wildfire risk. Planning for drought means to become better prepared for the next drought, because drought is inevitable

Planning for drought on the 90 million acres of Forest Service lands in the western US can minimize impacts to livestock and natural resources, but that planning requires
collaboration between ranchers and Forest Service.

Since 2013, our team has been working with ranchers and Forest Service staff to support collaborative drought planning by building drought information tools, guides to monitor
drought conditions, and guides to support the drought planning process. This web site provides access to those tools, guides and other resources to improve drought planning where
ever it is needed.

Goal

Improve the preparation for drought and response to recurring drought through collaborations between livestock ranchers and Forest Service managers.

Approach

Develop drought information tools and guides to monitor drought, and integrate those tools and guides to support collaborative drought planning by ranchers and Forest Service
staff.

https://cals.arizona.edu/droughtandgrazing/

GaeA Covnry CAYILE GROWERS @
Assoczaziosr

National \f Drought Mitigation Center

COLLEGE OF AGRICULTURE A LIFE SCIENCES
A ‘ Cooperative
*| Extension

Copyright © 2018 Arizona Board of Regents. The University of Arizona, Tucson, Arizona




Thanks!

crimmins@email.arizona.edu
http://cals.arizona.edu/climate
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