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 21 

Fig. S1 Climatology of monthly changes in mean precipitation (red), mean moisture convergence 22 

(black), mean evaporation (purple) and transient eddy moisture convergence (orange) calculated 23 

directly from daily outputs as ∆ (−
1

𝑔𝜌𝑤
∇ ∙ ∫ 𝒖′𝑞′ 𝑑𝑝

𝑝𝑠

0
) (solid) and obtained from the residual 24 

based on Eq. (1) (dashed) averaged over California based on (a) CanESM2, (b) CNRM-CM5, (c) 25 

MPI-ESM-LR, (d) MRI-CGCM3 and (e) MME of 4 CMIP5 models. Units: mm day
-1

.  26 
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 27 

Fig. S2 Future changes between the RCP8.5 (2056-2099) and Hist (1962-2005) experiments for 28 

the annual mean of (a) mean moisture convergence (−
1

𝑔𝜌𝑤
∇ ∙ ∫ 𝒖 𝑞 𝑑𝑝

𝑝𝑠

0
), (b) advection term 29 

( −
1

𝑔𝜌𝑤
∫ 𝒖 ∙ ∇𝑞 𝑑𝑝

𝑝𝑠

0
), (c) divergence term ( −

1

𝑔𝜌𝑤
∫ 𝑞 ∇ ∙ 𝒖 𝑑𝑝

𝑝𝑠

0
), (d) boundary term 30 

(−
1

𝑔𝜌𝑤
𝑞𝑠 𝒖𝑠 ∙ ∇𝑝𝑠), and (e) the residual of (a) minus (b) and (c) based on the ensemble mean of 31 

25 CMIP5 models. Units: mm day
-1

. 32 
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 33 

Fig. S3 Time-pressure cross section of the climatological mean specific humidity (in g kg
-1

) 34 

averaged over California (32-42°N, 115-124°W) based on the Hist experiments from (a, b) 35 

CCSM4, (c, d) GFDL-CM3, (e, f) MPI-ESM-LR. The left columns are outputs from CMIP5 36 

models, and the right columns are obtained from the Clausius-Clapeyron relation. 37 
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 38 

Fig. S4 Longitude-pressure cross section of the changes in zonally asymmetric (zonal mean is 39 

removed) specific humidity between the RCP8.5 and Hist experiments due only to changes in air 40 

temperature obtained from the CC relation at fixed relative humidity averaged over the latitudes 41 

of 32-42°N for (a) winter (DJF), (b) spring (MA), (c) fall (ON), and (d) the sharpened wet season 42 

(DJF-(MA+ON)/2) based on the MME of 37 CMIP5 models. The grey lines indicate the 43 

longitudinal boundary of California. Units: g kg
-1

. 44 
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 45 

Fig. S5 The changes in mean precipitation between the RCP8.5 and Hist experiments based on 46 

the MME of 37 CMIP5 models during (a, d) fall, (b, e) winter, and (c, f) spring for Northern 47 

Hemisphere (high panel) and Southern Hemisphere (low panel). Stippling indicates that at least 48 

70% of the models agree on the sign of changes. Rectangles in (b) and (e) indicate the 49 

Mediterranean-type climate regions. 50 


