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Five C’s  in Arizona: Copper, Cattle, 
Citrus, Cotton, and Climate 

• 73% of AZ land area is 
grazing land 

• Arizona cattle 
operations valued at 
$5.2 billion 

• 2011 AZ calf and cattle 
sales: $800 million 

• Mostly public land 
grazing – shared 
stewardship  Bureau of Land Management 

Kerna et al. 2014 



• AZ has seasonal-transitional 
climate 

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

• Grazing systems vulnerable to 
all types of precipitation 
variability – rainfed agriculture 

• Drought monitoring and 
planning are critical 
management tools  

Five C’s  in Arizona: Copper, Cattle, 
Citrus, Cotton, and Climate 

Cochise County Avg Precip/Temp 



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 

Typical range rain gauge 



A rain gauge in every pasture and allotment 
• 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 
practices in constructing, 
placing and reading gauges 
and managing/utilizing 
observations 

 

PVC depth gauge at range monitoring site near Clifton, AZ 



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 
2016 monsoon season.  

 
Workshop 2 (Nov 2016)  
• 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 

• Encourage others to establish 
new rain gauges and use the 
new software to archive and 
analyze the newly collected 
rainfall data. 

 

Project supported by: 
http://westrme.wsu.edu/ 

SW 
Regional 
Climate 

Hub 



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 
mean? 
 



Developing a precipitation monitoring 
plan 

More frequent observations 
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Where is the ‘sweet spot’ that 
balances effort (cost of 
monitoring) with reward 
(beneficial information to 
support decisions)?  

Sweet spot? 
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Simple rain gauges for range 
monitoring 

Can we design a better rain gauge 
for remote, range monitoring?: ‘Cow 
proof’, easy to read and maintain, 
inexpensive, rugged and long-
lasting… 







Accumulation 
Precipitation 

Gauge 



Supporting tools and resources 

 
https://uaclimateextension.shinyapps.io/precipChart/ 

Precipitation 
Logbook Generator 
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July 20th – (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 

Aug 23rd – (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 
help anticipate how the rest 
of the season will turn out – 
 
 How long can I stay in 
current pasture? Where 
can I go if I need to? 

Sep 30th – (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 

Where?: Key allotments or 
pastures 
When?: Tie observations to 
decision timing 
What?: Precipitation 
climatology provides context 



Supporting tools 
and resources 



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

Rain Gauge Workshop – Clifton, AZ Dec 2018 



https://extension.arizona.edu/sites/extension.arizona.edu/files/pubs/az1747-2017_0.pdf 

Rain Gauge Construction Guide 
(UA Extension Bulletin) 



https://extension.arizona.edu/sites/extension.arizona.edu/files/pubs/az1751-2017.pdf 

Precip Monitoring Best Practices Guide (UA 
Extension Bulletin) 



 

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



Thanks! 

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