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Summary

A common 13.9-year cyclic pattern was detected in observed
monthly precipitation and unimpaired streamflow data in 24+
major upper watersheds in California.

The climate indices showing 13.9-years cycles are ENSO and Arctic
Oscillation. Further study is needed to make the connection with
the 13.9-year hydrologic cycle.

Limitation and caution: data records analyzed are limited to
approximately recent 100 years. Test of statistical significance is
necessary.

Gridded precipitation data in California from a few GCM models
tested do not show similar inter-decadal cyclic pattern.



Background and Approach

Between 2009-2013, BDO has worked on rainfall-runoff
modeling for major rim upper watersheds in the Central
Valley: Feather River using PRMS and 25 other watersheds
using SWAT hydrologic models.

Analysis of historical data was an important part of model
development and calibration.

Wavelet spectral analysis was applied to observed
precipitation and streamflow time series data to detect
dominant cyclic patterns.
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Wavelet Spectrum for the Example
-

test
025
0a

- 42

- 41

- 172

- <174

] 118
| 118
1732

ﬂ Period(yearl

13.9 cycle

2= | |
0 10 20

5 13.9 cycle

The wavelet spectral analysis detected
the cycles at 1.0 and 13.9.
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HCDN Flow data showing the 13.9 year cycle
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Global Wavelet Power Spectrum

Arctic Oscillation
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Global Wavelet Power Spectrum

Detrended Sea Level - Golden Gate
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