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Climates Change.

That’s What Climates Do.
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Ice Age



Looking Back 1100 Years…

Detroit Dam

0

2

4

6

8

10

12

14

16

10
00

10
50

11
00

11
50

12
00

12
50

13
00

13
50

14
00

14
50

15
00

15
50

16
00

16
50

17
00

17
50

18
00

18
50

19
00

19
50

20
00

Sa
cr

am
en

to
 R

iv
er

 A
nn

ua
l V

ol
um

e 
(A

c-
Ft

)
M

ill
io

ns

Sacramento River Reconstructed Annual Flow Volume

Annual Volume
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Messing with Mother Nature!

Lower Granite Dam



Increasing Frequency of Rainfall Extremes

Wright, D. B., Bosma, C. D., & Lopez‐Cantu, T. (2019). U.S. hydrologic design standards insufficient due to large increases in frequency of rainfall extremes. 
Geophysical Research Letters, 46, 8144–8153. https://doi.org/10.1029/2019GL083235



Old New



Evidence for changing rainfall patterns has not 
translated into “actionable” information needed 
by decision-makers.



Global Climate Models





Downscaled Global Climate Model Data

Source: Cal-Adapt



Downscaled Data

1-Day/2-Year

1-Day/100-Year

1-Day/500-Year



Proposed Climate Change Correction Factor

• Spatially Constant
• Late Century Results, RCP85
• Multi-Model Ensemble
• Risk of Exceedance



Evidence for changing rainfall 
patterns has not translated into 
“actionable” information needed 
by decision-makers.
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LOCA CORDEX

Source
http://loca.ucsd.edu/what-is-
loca/

https://portal.enes.org/data/enes-
model-data/cordex/datastructure

Downscaling method Statistical Dynamic

Temporal Resolution 1-day 1-hour

Spatial resolution 6-km 25-km or 50-km

Models 
32 models, including 10 models 
recommended for California

4 models, including 2 
recommended for California 
(CanESM2 and HadGEM2-ES)

http://loca.ucsd.edu/what-is-loca/
https://portal.enes.org/data/enes-model-data/cordex/datastructure


Coefficient of Variation
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