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Folsom Reservoir January 2014



California’s topography
affects our weather and climate




Key Phenomena Affecting California
Water Supply/Flooding:

Floodlng &
rater supply

Cyclogensis

Storm Track changes
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* \_convection f. S

The size of the AR results from the
alignment of key processes

The absence of AR activity important to drought
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i Northern Sierra Precipitation: 8-Station Index, August 19, 2014
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Cumulative Daily/Monthly Precipitation (inches)

San Joaquin Precipitation: 5-Station Index, August 25, 2014
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http://cdec.water.ca.gov/cgi-progs/products/PLOT_FSI.pdf
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California Reservoir Storage, Percent of Normal, 1977 and 2010-14
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Ending At Midnight - August 24, 2014
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http://cdec.water.ca.gov/cgi-progs/products/rescond.pdf

Lake Shasta

Lake Shasta
Conditions

(as of Midnight - August 24, 2014)
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http://cdec.water.ca.gov/cgi-progs/products/shares.pdf

“Reservoir Conditions - Lake Oroville

Lake Oroville
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(as of Midnight - August 24, 2014)
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http://cdec.water.ca.gov/cgi-progs/products/orores.pdf

“Reservoir Conditions - Folsom Lake

Folsom Lake Levels: Various Past Water Years and Current Water Year, Ending At Midnight August 24, 2014
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http://cdec.water.ca.gov/cgi-progs/products/folres.pdf

" Reservoir Conditions - San Luis

San Luis Levels: Various Past Water Years and Current Water Year, Ending At Midnight August 24, 2014
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http://cdec.water.ca.gov/cgi-progs/products/snlres.pdf




NOAA Climate Division 2 Calendar Year Data

Annual Precipitation (inches)
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NOAA Climate Division 5 Calendar Year Data
1895-2013

California Climate
Divisions
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Westmap Statewide Calendar Year
Data 1895-2013

California Climate
Divisions

—
(%)
()

e
O
c

N
c

9

)
©
=

o
O
(]
| .

(e
©
>
c
C
<

56 57 58 59
¢ 1895-2000 m 21st Century A POR Average

Annual Mean Temperature (degrees F)




Precipitation (inches)

36 Month CA Statewide Precipitation Accumulation
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WY2014*

*WY2014 assumes no further precipitation this year
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Other Rankings

8 Station Precipitation Index 8t" driest water year
5 Station Precipitation Index 3™ driest water year

8 River Index 4t driest single year
and 3" driest 3-year

California Climate Tracker warmest winter,
second warmest water year to date for Sierra
region



Multi-Year Sequencing

e 20t Century shows 2, 3, 4, and 6 year droughts

 Multi-decadal dry period 1910-1940 in observed

record for 8 Station Index & Sacramento Basin
Runoff

* Paleorecord shows multiple 10+ year droughts as
well as 2 century-long dry periods
(climate shifts)



DWR Paleohydrology Study

* Extend existing record for Sacramento, San
Joaquin and Klamath Basins

* Conducted by University of Arizona Laboratory
for Tree Ring Research (Dave Meko, Connie
Woodhouse, and Ramzi Touchan)

 Data and report available at:

http://water.ca.gov/waterconditions/waterco
nditions.cfm
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San Luis Reservoir 2014, DWR Photo



Year to Year Precipitation Variability

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

) California precipitation
Std Dev of Annual Precipitation iS Uniquely Vd riable

Mean Annual Precipitation

|:_+_W
01 02 03 04 05 086 O.

Higher values are higher variability

Dettinger et al, 2011
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Northern Sierra 8 Station Index
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Water Year
A A . 50 inch Average of:
nnga verage. oU Inches _ Mt. Shasta City Quincy
Maximum Year (1983): 88.5 inches ) .
e _ Shasta Dam Sierraville RS
Minimum Year (1924): 17.1 inches : .
Mineral Pacific House

Period of Record 1921- Present Brush Creek RS Blue Canyon

9 of 14 years of 21t Century below average



215t Century Breakdown So Far —
8 Station Index

POR Average: 50 inches
1971-2000: 53 inches
215t Century: 49 inches

Nov  Dec Jan Feb Mar Apr May Jun Jul Aug  Sep
B Period of Record m®1971-2000 m 21st Century

Note WY2012 was 3" driest December (0.34”) and WY2014 was 4t driest (0.80”)



Sacramento River Runoff Distributions
(Thousand Acre-Feet)

POR Average: 17,823 taf
1971-2000: 18,827 taf
215t Century: 16,068 taf
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San Joaquin 5-Station Index

Annual Average: 40 inches
Maximum Year (1983) 77.4 inches
Minimum Year (1924) 14.8 inches
Period of Record 1913 - Present

10 of 14 years of 215t Century below average

Average of:

Calaveras Big Trees

Hetch Hetchy

Yosemite HQ

North Fork Ranger Station
Huntington Lake



215t Century Breakdown So Far —
5 Station Index

POR Average: 40 inches
1971-2000: 42 inches

st Century: inche

Oct Nov  Dec Jan Feb Mar Apr May Jul Aug Sep

M Period of Record m®1971-2000 m 21st Century

Note WY2012 driest Dec (0”) and WY2014 10t driest (1.10”)



San Joaquin River Runoff Distributions
(Thousand Acre-Feet (taf))

POR Average: 5873 taf
1971-2000: 6161 taf
21t Century: 5338 taf
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Tenaya Lake



Climate Change Expectations
Smaller Snowpack/More Rain Less Snow
Earlier Snowmelt Onset
More Variability

More Extremes

Are we seeing these already?



California Climate Tracker - WRCC

California Statewide
Precipitation Oct-Jul

Precipitation
Rankings
Oct-Jul 2013-2014
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California Climate Tracker - WRCC

Maximum Temperature Rankings
Oct-Jul 2013-2014

Westem Reglonal
Climate Center

PERCENTILE
RANKINGS

Minimum Temperature Rankings
Oct-Jul 2013-2014

Westem Reglonal
Climate Center

PERCENTILE
RANKINGS




California Climate Tracker - WRCC

California Statewide
Miniumum Temperature Departure Oct-Jul

California Statewide
Maximum Temperature Departure Oct-Jul
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New Rain/Snow Metric for DWR

Rain as Percentage of Total Precipitation Location of 33 watersheds sampled

85%

5%

Mean 72%
70%

1970 1980 1990 2000

Credit: Aaron Cuthbertson, Elissa Lynn DWR
Kelly Redmond WRCC




Summarizing Thoughts

e Current drought along with 215 century
droughts have shown record setting
characteristics and are warmer than 20t
century counterparts

* Atmospheric river events provide significant
inputs into annual precipitation totals — fewer
such events in drought years



Conclusions

 The expectation of increased variability means
new extremes and extreme transitions with WY
2013 serving as an example.

* Planning for future droughts can take advantage
of information in the historical record including
paleo reconstructions. The trick will be to
increase our understanding of causal
mechanisms and watershed condition/response.






