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California Precip is Uniquely Variable

a) COEFFICENTS OF VARIATION OF
TOTAL PRECIPITATION, WY 1951-2008

Dettinger et al.
(Water, 2011)
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Drought-deluge reversals are not unusual

Personal comms,
Ben Cook, Columbia U




Drought and plenty in California...

Water-Year Precipitation, Delta Catchment
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How are California droughts made?

a) Water-Year Precipitation, Delta Catchment
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a) Water-Year Precipitation, Delta Catchment
[with contributions from days <95%-ile, >95%-ile]
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Pineapple Expresses & Multi-yr Precip Variations

a) Water-Year Precipitation, Delta Catchment
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Do Global Climate Models Simulate This Large-

storm Dominance? (remarkably...yes)

A) Mean Contributions to Total Precipitation B) Contributions to Total-Precip Variance
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Projected Changes in Average & Variances of

Total Precipitation (& Large-Storm Contributions)

2046-2095 minus 1951-2000
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* Largest-storm avg contributions increase in 16/20 projections (80%)

* Remaining-storm contributions decline in all 20/20 projections (100%)

 Models with large big-storm increases yield total-precip increases;
models with smaller big-storm increases yield total-precip declines.



Projected Drought-to-deluge Transitions
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Was Winter 2017 an ARkStorm scenario?

Mov. 28 - ? ' s

[:l[ﬁ:.:l}‘_,_'_ﬁ_,.-;"—f. rl_"-- &
——

Ocs, B —
: Dét. 20 i et

Ocr. 7= : /
MarcH 04— ..-:"7- d :

Maeh 1T =28 _ |
r-mi‘-ﬁf.'iii-mf Vi
£

Oct, JO° . iy
MatPH- 44 P g an
T 3 Pl
l-!'arcl'i.‘H,_.h 8 S
Octy 370 ~FafS

| lan M
INgEx T Febg Py

e

Mhis o \ mw;gix;;(j_
This Winter 2017 ARkStorm Flooding=3 9

L ':::'L 1 L . I.l" }I"I ] | ! I
. e Ef
March 24F 85, 9 JCL 08 o .
— v 19 . '
d %

regs.

At MosS p h e ri C R ive rs ' Data SI0, NOAA, US. Navy, NG GEBCO

© 2010 Europa Technologies
© 2010 Google ]

L S Feb, 1 I‘u’..ll"r | Image USDA Farm Service Agency L. .
45 atmospheric rivers arrived on West Coast this winter (normal ~ 15-20)




ARkStorm & Impacts of Atmospheric
Rivers

« Major storms in California are most often atmospheric rivers.
* Prolonged storm episodes are a frequent mechanism for
winter-storm disaster conditions in California



Presenter
Presentation Notes
We had no good way of recreating the storms of 1862, so instead they served as examples of how large storms had gotten in earlier historical times as well as providing several key lessons about how to make a storm sequence particularly challenging. 
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e.qg., Bay Area:

500 yr flood

3-10 ft flood depth
<12 hours duration
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Presenter
Presentation Notes
Summary of results, and a paper in journal review that will provide more background and details.


ARkStorm Recurrence & Losses

Estimated ARkStorm
recurrence: ~300 yr

Estimated ARkStorm
Direct Damages: $S400B

Estimated long-term
ARkStorm Losses: $725B

California Megafloods, Every 2-3 Centuries
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Examples of ARkStorm Reports

science for a changing world

Open File Report 2010-1312
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ARkStorm@Tahoe

Stakeholder Perspectives on Vulnerabilities and Preparedness
for an Extreme Storm Event in the Greater Lake Tahoe, Reno and
Carson City Region

Christine M. Albano, University of California, Davis
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vs Winter 1997
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vs Winter 1997

vs PMP
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