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1. Workshop overview: 
a. Plan for the meeting
b. What we hope to accomplish



2. Introductions
a. Your name 
b. Organization and title
c. 1 reason you are interested in participating in 

this project 



3. Project overview





4. What water supply concerns, 
particularly from surface water, keep 
you up at night? 



5. Climate and surface water supply

• A brief overview of regional climate
• Climate and streamflow data
• Relationships between streamflow and climate: an example





Why is Arizona so dry??



Why is Arizona so dry??





Safford

Regional climate 
reflects the 
varied 
topography



Throughout the 
state, precipitation 
amounts vary,* but 
in all regions, 
precipitation peaks 
during the summer 
monsoon, with 
another period of 
precipitation during 
the cool season

*Annual average precipitation
• Payson: 21.2” 
• Flagstaff: 20.6” 
• Safford: 8.9” 
• Phoenix: 7.5”
• Tucson: 11.5”



Crimmins 2006

In winter, storm systems 
bring moisture from the 
Pacific Ocean.



Crimmins 2006

In winter, storm systems 
bring moisture from the 
Pacific Ocean.

In summer, the monsoon 
moisture comes from the Gulf of 
Mexico and Gulf of California.



Climate and streamflow data



Watershed 
boundaries for 
Arizona and 
adjoining regions

Watersheds are 
identified by 
Hydrologic Unit Codes 
(HUCs). These are  
HUC level 6.



Some of streamflow 
gage locations for 
which data are 
available 

A challenge is obtaining 
flow data that is not 
heavily impacted by 
diversions and depletions 



Locations of 
automated snow 
measurement gages 
(Snotel)



An example of the ways 
water year streamflow 
and climate can be 
examined using the 
upper Gila River basin.

Relationships 
between 
streamflow and 
climate: 
An example from 
the upper Gila River 
basin



How have streamflow and climate 
varied over time?

A look at:
• Streamflow (water year)
• Snowpack (March 1 snow water equivalent
• Seasonal precipitation (cool and monsoon 

season)
• Temperature (water year average)









Average Oct-April precipitation = 7.5”
Average Jun-Sept precipitation = 8.1”





What is the relationship between annual flow 
and climate variability?

What are the main drivers of annual flow?



Correlations between 
annual Gila River flow nr
Solomon and monthly 
precipitation and 
temperature for three 
time periods

Only statistically significant 
correlations are shown



Cool season 
precipitation is the 
most important 
influence on upper 
Gila River water year 
streamflow.

Cool season 
precipitation accounts 
for almost 75% of the 
variability in 
streamflow



Low flow years

High flow years
When low flow and high 
flow years are analyzed 
separately:

In high flow  years, cool 
season precipitation is 
also the main influence.

In low flow years, 
summer precipitation is 
also important, along 
with cool season 
precipitation.



What is the character of upper 
Gila River drought?



Gila River nr Solomon, 1912-1917
Water year flow in departures from median*

*median is the 50th percentile, shown as the zero line here



Gila River Droughts: Defined as single or consecutive years 
below the median



Climate conditions during Gila River droughts that were 3 years or longer

Climate variables are averaged for all the years in the drought.                       
Values are shown in percentile; 0.5 = the 50th percentile or median value.



These analyses (or different ones!) can be 
done for other flow records that reflect 
surface water supplies that are important to 
you.

Would a better understanding of climatic 
controls on surface water be useful to you?

If so, how?
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