
Putting the Record-
Breaking Wet 2017 Water 

Year into Historical 
Context

CEPSYM 2017
DAVIS, CA

JULY 11, 2017

BRIAN R. CROW AND VICTORIA SANKOVICH BAHLS

1

Putting Weather Into Perspective.®

Presenter
Presentation Notes
Good morning. I'm Victoria Sankovich-Bahls and this is my colleague Brian Crow. We are meteorologists with MetStat, a metorological engineering firm out of Fort Collins, CO. Our talk this morning attempts to put the 2017 water year into historical context. 



MOTIVATION

• Feb. 2017: Oroville 
Dam Crisis

• High inflows into 
reservoir from 
atmospheric river 
events

• Rainfall was not PMP-
level

• Series of rainfall events
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https://en.wikipedia.org/wiki/Oroville_Dam_crisis

Presenter
Presentation Notes
Our interest in this topic began in Feb. Of this year, during the Oroville Dam crisis. At that time, we were working on a probable maximum precipitation study – a PMP study – for a different region. Now, the objective of a PMP study is to provide the theoretical greatest amount of precipitation possible for a specified duration (usually 72-hours) for the design of hydraulic structures, such as spillways for large dams. The ability to pass the probable maximum flood from the PMP is one criteria that is considered by regulators of such hydraulic structures. And what Oroville was experiencing... high inflows due to a series of atmospheric river events... was not a flooding situation due to a PMP-level event. This was not a situation where folks were experiencing extremely rare amounts of rainfall. Rather, something else was happening. What Oroville was experiencing was a series of rainfall events. Looking at a series of rainfall events for safety is not currently an industry standard. So, we wanted to know if this pattern of back-to-back-to-back events was typical in the northern sierras or if 2017 was an abnormal year.  



• Examined the 3 wettest water years since 1980 based on the Northern 
Sierra 8-Station Index

• Identified the wettest 60-day period within those water years

• Analyzed the spatial and temporal pattern of rainfall within the 60-day 
periods
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OVERVIEW

Presenter
Presentation Notes
To put 2017 in historical context, we put together an analysis that focused on a 60-day period.  



IDENTIFICATION OF EXTREME WET 
YEARS

NORTHERN SIERRA 8-STATION INDEX

4cdec.water.ca.gov

Presenter
Presentation Notes
To begin our study, we pulled rainfall information from CDEC, specifically the Northern Sierra 8-station index. All 8 stations are found in the Sacramento River watershed, east of the central valley. According to the 8-station index, the precipitation associated with the 2017 water year is remarkable. The second-wettest water year is 1983, and the third is 1998. Our subsequent analysis focuses on these three wet years. 



5

WETTEST YEAR: 2016-2017



2016-2017 60-DAY CUMULATIVE
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• 31 Dec 2016 to 1 Mar 
2017

• Domain maximum: 
81.26” (near Rock 
Creek, CA)

• Domain mean: 24.30"
• Heaviest through the 

northern Sierra from 
Blue Canyon 
northwards



60-DAY AVERAGE RECURRENCE 
INTERVAL
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• Maximum point ARI 
value: > 1000 years 
(Lava Beds Natl. 
Monument)

• Domain mean ARI: 
32.56 yrs

• “Rarest” rains in 
central Sierra and in 
rain shadows (NE-
facing slopes)



8-STATION 60-DAY PRECIP
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8-STATION 60-DAY PRECIP
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7-day, 10-yr event at Pacific House
14.47 in. (Jan. 7-13)

10-day, 5-yr event at Brush Creek
18.23 in. (Feb. 2-11)

7-day, 2-yr event at Pacific House
9.59 in. (Jan. 18-24)



18-25 JAN 2017 EVENT
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Storm Total Precipitation (in) Average Recurrence Interval 
(yr)
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2ND WETTEST YEAR: 1982-
1983



1982-1983 60-DAY CUMULATIVE
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• 23 Jan to 24 Mar 
1982

• Domain maximum: 
72.36” (near Shasta 
Lake, CA)

• Domain mean: 23.49"
• Heaviest again north 

of Redding, CA, but 
more widespread 
heavy rainfall in 
northern Sierras than 
in 1997-1998



60-DAY AVERAGE RECURRENCE 
INTERVAL
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• Maximum point ARI 
value: > 1000 years 
(Vinegar Peak, CA)

• Domain mean ARI: 
19.8 yrs

• Note that “rarest” 
rains were in isolated 
pockets in northern 
mountains and 
around and east of 
the Bay area 
(excluding NV)



8-STATION 60-DAY CUMULATIVE
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8-STATION 60-DAY CUMULATIVE
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7-day, 5-yr event at Shasta Dam
15.00 in. (Feb. 25- Mar. 3)



24 FEB – 5 MAR 1983 EVENT
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Storm Total Precipitation (in) Average Recurrence Interval 
(yr)



3RD WETTEST YEAR: 1997-
1998
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1997-1998 60-DAY CUMULATIVE
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• 31 Dec 1997 to 1 Mar 
1998

• Domain maximum: 
77.51” (near Pollard 
Flat, CA)

• Domain mean: 23.38"
• Heaviest precipitation 

concentrated in 
mountains north of 
Redding, CA



60-DAY AVERAGE RECURRENCE 
INTERVAL
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• Maximum point ARI 
value: > 1000 years 
(near Trinity Alps, CA)

• Domain mean ARI: 
22.1 yrs

• Note that the “rarest” 
rains were in portions 
of the Central Valley



8-STATION 60-DAY CUMULATIVE
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8-STATION 60-DAY CUMULATIVE
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10-day, 5-yr event at Shasta Dam
18.34 in. (Feb. 1-9)

10-day, 2-yr event at Brush Creek
16.33 in. (Jan. 10-20)



1-9 FEB 1998 EVENT
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Storm Total Precipitation (in) Average Recurrence Interval 
(yr)



COMPARING WET SEASONS 
SPATIALLY
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1982-1983

1997-1998

2016-2017

Presenter
Presentation Notes
3 images of 60-day cumulative precip magnitude (spatial representation)



COMPARING WET SEASONS 
SPATIALLY
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1982-1983

1997-1998

2016-2017

Presenter
Presentation Notes
3 images of 60-day cumulative precip magnitude (spatial representation)



COMPARING WET SEASONS 
TEMPORALLY
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CONCLUSIONS
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Presenter
Presentation Notes
So, in conclusion, the 2017 water year was made up of a series of strong atmospheric river events, but this alone does not make this year particularly remarkable.  As we've seen, the other very wet years were also comprised of a string of atmospheric river events. But, what is interesting is the on-off nature of the precipitation. Unlike other years, the Northern Sierra either experienced a strong atmospheric river or nothing at all. In the other wet years, the precipitation, even if small, was almost constant. The magnitude of precipitation associated with the individual events of 2017 was relatively high. As Brian pointed out, there were areas that experienced 1-in-1,000-year rainfall totals. But, this again is not surprising. I think that the real story here is where the rainfall fell.... This year, the atmospheric river events impacted areas with higher populations. It was also captured by the rain gauges that made up the Northern Sierra 8-station index. 



IMPLICATIONS

• Series of precipitation events common in very wet years

• Worthwhile to consider a long duration metric
• Individual events may be large, but in combination, may be rare and 

extreme

• Common events in sequence can result in significant challenges
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Presenter
Presentation Notes
Hydrologically, for at least the Northern Sierra, it appears as though consideration of back-to-back precipitation events could be important. From this analysis, it is evident that this phenomena is not unique to this water year, but is relatively common in the very wet years. Going forward, it may be important to not only consider a metric such as probable maximum precipitation for safety and design, but perhaps something with a longer time period... up to a month... where you may experience two 10-day atmospheric river events in sequence. The magnitude of these events doesn't appear to need to be extremely rare, but can be more common and still cause significant challenges. 



THANK YOU
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