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CURRENT WATER/DROUGHT RELATED
INDICATORS OF CLIMATE CHANGE IN
CALIFORNIA

CHANGYES IN CLIMATE

.Annual air temperature (updated)
.Annual precipitation (updated)

IMPACTS OF CLIMATE CHANGE
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Statewide Annual Average Temperatures, 1895-2012
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Bold line is the 11-year running average.

Source: WRCC_ 2013




ANNUAL PRECIPITATION (UPDATED)
Large year-to-year variations in annual precipitation are evident, with no apparent trend.
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April 1 Snowpack Water Content
Statewide Percent of Average
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April 1 Snow-Water Content
13 Northern Sierra Nevada Snow Courses

April 1 Snow-Water Content
13 Southern Sierra Nevada Snow Courses
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Sacramento River Runoff
April - July Runoff in percent of Water Year Runoff

Linear Regrassion (least squares)
line showing historical trend
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LESSONS FROM CURRENT DROUGHT FOR
APPROPRIATE WATER RESOURCES/DROUGHT
INDICATORS



California, Precipitation, November-April
1896-2015 Trend
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Mao, Y., Nijssen, B., & Lettenmaier, D. P. (2015).1Is
climate change implicated in the 2013-2014
California drought? A hydrologic perspective.
Geophysical Research Letters, 42(8), 2805-2813.

Accumulated precipitation (Nov-Mar)
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Annual Flow (TAF)
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Figure 2.8
Total gross agricultural and urban water use has been decreasing
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Palmer Drought Severity Index (PDSI)
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Palmer, W. 1965. "Meteorological Drought". Research p perne . Department
of Commerce Weather Bureau, February 1965 (58 pgs). Available e
http://www.ncdc.noaa.gov/temp-and-precip/drought/docs/palmer.pd



General Load Temperature, Precipitation
Outline and AWC Data
Of Code

Select PET method and
calibration years

NOAA Calibration Period Full Record
(193 1-1990) Calibration Period

Thormthwaite Hamon
PET Calculation PET Calculation

Water Balance

Z-Index

Temperature 1% used for the PET
calculations, Precipitation and AWC
are used in the water balance,

Based on length of record and/or
personal preference, the user selects
the calibration period and PET method.

Two calibration periods are offered to
prowvide choice and to accommodate
data sets of varying length.

[ Two PET calculation methods whose

sole inputs are T and P are included to
yrovide more choice to the user.

Based on the calculated PET, this
function caleulates a water balance for
every month of record.

Water balance outputs and the selected
calibration vears are used to calculate
the Z-Index for every month of record.

The Z-Index 15 used to calculate the
PTIST and PHDI for every month of
record. Resulis are output (o a table,
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Jacobi, J., Perrone, D., Duncan, L. L., & Hornberger, G. (2013). A tool for

calculating the Palmer drought indices. Water Resources Research,
49(9), 6086-60889.



California, PDSI, January-December
1#95-2014 Trend ,
=111 Century PDSI
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ANOMALY
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Griffin, D., & Anchukaitis, K. J. (2014). How unusual is the 2012-2014
California drought?. Geophysical Research Letters, 41(24), 9017-9023.
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WestWide Drought Tracker - WRCC/UI Data Source - PRISM (Prelim), created 11 JUN 2015

WestWide Drought Tracker - WRCC/UI Data Source - PRISM (Final), created 4 JAN 2015
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SUGGESTED DROUGHT/WATER

RESOURCES INDICATORS OF
CLIMATE CHANGE IN
CALIFORNIA

CHANGES IN CLIMATE

.Annual and Monthly air temperature
.Annual and Monthly precipitation
.Annual and Monthly Palmer Drought
Severity Index
.Paleo Perspectives?

IMPACTS OF CLIMATE CHANGE

.Monthly and ‘April 1’ Sierra Snow Water
.Equivalent
.Annual and Monthly Sierra Nevada

runoff
.Annual and Monthly Soil Water Content
.Paleo Perspectives

California’s Climate Regions

. North Coast

. North Central

. Northern

. Sierra

. Sacramento-Delta
. Central Coast

. San Joaquin Valley
. South Coast

. South Interior

. Mojave Desert
. Sonoran Desert
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