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Talk outline

• Physical basis for dendrohydrology

• Timeline of California dendrohydrology

• Highlights from a few recent studies 
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“Specimens were obtained at the request of A. E. 
Douglass in 1932 by J. J. Prendergast, Bear Valley 
Water Company, Redlands, California.” 

“A grant by Mr. Prendergast permitted the reduction of 
the specimens to growth curves at that time by Getrude
C. Dewey”

Tree-ring sampling by water agency

,,, from footnote to table in a 1947 
report by Edmund Schulman



Schulman

Landmark – 1947



Early dendrohydrology monograph

• Demonstrated rainfall 
and streamflow signal 
in bigcone Douglas-fir

• Developed several 
chronologies, the 
longest starting in 1385



Landmark – 1986

Earle & Fritts



Sacramento River reconstruction

Sponsored by California 
Department of Water 
Resources



Major field sampling effort

• Study draws on 17 new 
chronologies collected 1981-1986 
under NSF funding (Hal Fritts)

• Key species: western juniper 
(Juniperus occidentalis)

Basin



Landmark – 2017

Woodhouse & Meko



Southern California tree-ring study

https://www.water.ca.gov/News/News-
Releases/All-News-Articles/Tree-Ring-Study-
Reveals-Historical-Drought-Record-in-
Southern-California



Tree-ring reconstruction modeling

Tree-ring data

Statistical calibration: regression

Reconstruction model

Time series of reconstructed target

Observed target (e.g., streamflow) 



Reconstruction targets: precipitation
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Reconstruction targets: drought index
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Reconstruction targets: streamflow
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Bigcone Douglas-fir
Pseodotsuga macrocarpa



Foxtail Pine
Pinus balfouriana

Tony Caprio



Blue Oak
Quercus douglasii

Dave Stahle





2010: mult-basin medieval drought

J. of Hydrology v. 412-413 (2013), pp 200-209; fig 5

25-year running mean

Foxtail pine &
other species



2011: North-south contrasts in wetness

Blue oak only



2014: regional multi-year drought 
in 1200-yr context

Dan Griffin and Kevin Anchukaitis (2014)
Geophys. Res. Lett. 41, 9017-9023

Blue oak & 
other species



2015: Sierra Nevada 
low-snowpack year in 500-yr context

Nature Climate Change 14 September 2015

Authors: Soumaya Belmecheri, Flurin Babst, 
Eugene R. Wahl, David W. Stahle, and Valerie 
Trouet

Blue oak + tree-ring 
temperature signal from 
continental network of 
trees



Conclusion

• The development of water resources in California 
has closely paralleled the development of 
dendrohydrology in the western United States

• California dendrohydrology is favored by a rich 
variety of long-lived climate-sensitive tree species

• California continues to provide a framework for 
advances in the application of tree rings to study 
various components of the water balance



Thank you


