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CMIP6 Background: Scenario
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CMIP6 Background: Models
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CMIP6 Background: Global Performance
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e 23 stations (1898 -2014) show that their annual precipitation
having ~2.5 yr QBO (Quasi-Biennial Oscillation), ~5 yr ENSO,
~14 yr QDO (Quasi-Decadal Oscillation), and ~30-40 yr PDO
(Pacific Decadal Oscillation) signal

® ~14 yr QDO signal 1s stronger that the other three.

Period (yrs)




Wavelet Power of CMIP5 Simulated Precipitation Time Series (1850-2014) in California (Relative to 95% Confidence Level)
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Can CMIP3 and CMIP5 climate models
reproduce the observed QDO in California?

Wavelet Analysis on NCAR Climate Model Precipitation Simulations in California (1850-2005)
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Among all 53 CMIP3 and CMIP5 GCMs (some shown here), only one
climate model NCAR CESM1-WACCM'’s simulation (1850-2005)
reproduces QDO (~14yr period) in Precipitation in California in terms of
passing significant test (against white noise).




CMIP6 Model Simulated Future Interannual Variability in CA: SSP245

1.2 Wavelet Power of CMIP6 Projection Time Series (2015-2099) in California (Relative to 95% Confidence Level)
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Summary

e The ensemble mean of all the climate model historical
simulations (1895 — 2014) is revealed to keep the observed
QBO and QDO pretty well. It simulates a one year shorter
period of ENSO signal and a much stronger PDO signal.

e The ensemble mean of all the climate model projections (2015
— 2099) under the emission scenario SSP245 shows the
occurrence of QDO with a 2-year shorter period. Also shown a
good-matching ENSO signal, 0.5 yr longer period of QBO, and
5-yr shorter period and stronger PDO signal.

e The ensemble mean of all the climate model projections (2015
— 2099) under the emission scenario SSP585 show a weaker
QDO , much stronger PDO and a close-matching QBO signal.
ENSO signal is replaced by a ~8 year return period of new
oscillation.



