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Today’s Presentation

Dendroecohydrology: Going 
Beyond Stream Gages 

Dendrochemistry: Detecting 
the Influence of Effluent in 
Tree-Rings



Riparian Dendrochrology

4 Key Factors:
• One ring per growing season;
• One dominant limiting growth factor;
• The limiting factor must vary annually;
• The limiting factor must be effective 

over a large region. 

Dendrochronology: 
The Study of Tree-Rings



Netleaf Hackberry:
A Window into the Past?

What can hackberry trees tell us about:

•Historical streamflow patterns?

•Riparian response to drought?

•Riparian response to lowered groundwater 
tables?

•Influence of effluent on riparian tree growth?



Pine

Hackberry





Nogales, Arizona - Annual Precipitation



Tumacácori NHP -- Annual Precipitation





Groundwater Levels in Tubac



Continued Analysis

• Correlation of groundwater 
data, effluent flows, 
precipitation, and temperature.

• Correlation between sites.

• Correlation between early 
wood, late wood, and climate 
data. 



Effluent & Tree-Rings





Elevated Gd Levels - Confirming

2005



Elevated Gd Levels - Confounding



Continued Analysis

• Trees are not passive recorders 
of the environment - might the 
tree itself be influencing 
patterns of Gd?

• Are there other sources of Gd? 

• Is there Gd in the soil?



A Word of Thanks!

Generous Funding Provided by:
Garden Club of America 

NPS Desert Cooperative Ecosystem Studies Unit (DCESU)
University of Arizona Technology and Research Initiative Fund (TRIF)

University of Arizona Water Sustainability Graduate Fellowship 

Generous Advice and Assistance provided by:
Dr. David Meko
Dr. Tom Meixner
Dr. Paul Sheppard

Dr. Barron Orr
Troy Knight
Julie Wong



Questions?
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