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Figure 2: Schematic of surface low pressure centers and IVT orientation for 107 extreme precipitation events (a). The case study event’s central low pressure 
and IVT orientation are labeled in black, and the location of the watershed is circled in white. Composite sea level pressure (hPa) and IVT (kg m-1 s-1) and IVT 
vectors for the 107 events (b).
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Figure 6: 500 hPa Geopotential Height (dashed contour), IVT (blue contour) and 850-1000 hPa theta-e gradients (color) for two case study events at the time of watershed 
maximum IVT (a,c). The same contour fields are shown in panels b and d, but the color shading displays 600 hPa vertical velocity.
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Figure 7: Correlation of 500 hPa Geopotential Height (dashed contour), IVT (blue contour) 
and 850-1000 hPa theta-e gradients (color) with minimum 600-hPa vertical velocity over 
regions of IVT greater than 250 within a box immediately upstream of the Santa Ana 
Watershed (black outline) for 107 at the time of maximum IVT (a,c). The same contour fields 
are shown in panels b and d, but the color shading displays 600 hPa vertical velocity. Panel c 
shows the average theta-e gradients within over regions of IVT greater than 250 within the 
upstream box. 
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Figure 8: Cumulative precipitation by elevation for 107 extreme events (a). Distributions above the 90th 
percentile of event precipitation below the median watershed elevation are colored red and those below the 10th 
are blue. The inset shows the 2-day PRISM precipitation accumulation difference between 90th and 10th 
percentile events.  Panels b through d show the composite of 10th percentile PDF events (contour) and their 
relative difference compared to the 90th percentile composite (color), for 500 hPa geopotential height (b).
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1. Control – WestWRF

2. Control – CONUS

3. Control – WWRF w/ PBL=BLC

4. SKEBS – Control 1 Ens. 1

5. SKEBS – Control 1 Ens. 2

6. SKEBS – Control 1 Ens. 3

7. Perturb – Control 1 Ens. 1

8. Perturb – Control 1 Ens. 2

9. Perturb – Control 1 Ens. 3

1. Control – WestWRF

2. Control – CONUS

3. Control – WWRF w/ PBL=BLC

4. SKEBS – Control 1 Ens. 1
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6. SKEBS – Control 1 Ens. 3
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147 Events buf prc qg dur r var

all 501 48 -0.54 17.3 0.81 65%

divg 509 46 -0.16 18.6 0.86 75%

conv 496 50 -0.93 16.1 0.73 53%
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