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Annual Mean Temperature ( F)

Western United States (11 states) Annual Jan-Dec Temperature
Provisional data from NCDC / CPC. Blue: 11-year running mean.

Units: Deg F. Data source NOAA cooperative network, thru Dec 2009.
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(@ Anomaly (°C) relative to 1901-2000
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Courtesy of Mike Dettinger, USGS / Scripps.

PROJECTED CHANGES IN ANNUAL TEMPERATURE, NORTHERN CALIFORNIA
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Dettinger MD. 2005. From climate change spaghetti to climate-change distributions for 21st
Century California. San Francisco Estuary and Watershed Science. Vol. 3, Issue 1, (March
2005), Article 4. http://repositories.cdlib.org/jmie/sfews/vol3/iss1/art4



California Statewide
Mean Temperature Departure Jan-Dec
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California Statewide Annual Temperature 1895-2009
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California Statewide

Maximum Temperature Departure Jan-Dec
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North Region
Maximum Temperature Departure Jun-Aug
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Sacramento-Delta Region

M ax Maximum Temperature Departure Jun-Aug
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San Joaquin Valley Region
Maximum Temperature Departure Jun-Aug
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Total Precipitation for California -- Fresno County
12 month period ending in June
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Mean Temperature for California -- Fresno County
12 month period ending in June
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Mean Maximum Temperature for California -- Fresno County
12 month period ending in June
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Mean Minimum Temperature for California -- Fresno County
12 month period ending in June
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Projected Change in Precipitation 1950-2000 to 2021-2040
(Percent of 1950-2000)
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Sierra Region
Precipitation Oct-Sep
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Northern West Hydro Basins
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Northern West Water Year (Oct-Sep) Precipitation 1895/96 - 2008/09

Total Precipitation for Northern West Hydro Basins
12 month period ending in September
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Southern West Hydro Basins
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Southern West Water Year (Oct-Sep) Precipitation 1895/96 - 2008/09

Total Precipitation for Southern West Hydro Basins
12 month period ending in September
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Projected Change in Precipitation 1950-2000 to 2021-2040
(Percent of 1950-2000)
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South Coast Region

Precipitation Oct-Sep
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Tracker

NOAA TRACS

Home SPI~ Precipitationm Temperaturer Palmerr Snowpack~ Soil Moisturer About

To access maps, first select from the suite of drought indices and climate variables listed in the menu bar above.
Second, detailed maps at state and county levels are available by progressively clicking on the region of interest.
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Monthly Palmer Z-Index December 2009
PRISM VIC
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Precipitation Percent of Average Oct-Dec 2009
PRISM VIC
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PDSI 35.65°N , -120.63°W
July
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WestWide Drought Tracker

NOAA TRACS

Base Period Statistics
Ho 1895-2009

Wettest Year 6.20 (+ 573 )} in 1983 MEAN  0.47

Linear Trend 1885-2009 -0.28+ 0.02

Driest Year -5.20 (- 586 ) in 2007 STDEV 2.86

2009 -483 (- 530 ) RANK 2 of 115



Through December 2009
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Split Samples:
Jun-Nov SOl vs. Oct-Mar Precip
SOl >= +0.50 minus SOl =<-0.50
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Updated from Redmond and Koch (1991). Winters of 1933/34 - 1994/95.

Reddish: Composite El Nino winters are wet, La Nina winters are dry.

Bluish/greenish: Composite El Nino winters are dry, La Nina winters are wet. Redmond &

Redmond, K.T., and R.W. Koch, 1991. Surface climate and streamflow

variability in the western United States and their relationship to large-scale KOCh’ 1 991 2

circulation indices. Water Resources Research, 27(9), 2381-2399. u dated_
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Global Sea Surface Temperature Departures 2010 Feb 14-20
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monthly values for the PDO mdex: 1900-September 2009

Source: Climate Impacts Group, University of Washington
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Westwide SNOTEL Water Year (Oct 1) to Date Precipitation % of Normal
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Westwide SNOTEL Current Snow Water Equivalent (SWE) % of Normal

Provisional dam
SUDCT 10 revision
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MODIS Snow

2010 Feb 23

Lots of it,
but not very deep
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San Joaquin Precipitation: 5-Station Index, February 24, 2010
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Thru ~Feb 25, 2010
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Calendar Year  Percent of Normal Precipitation (%)
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Water Year ~ Departure from Normal Temperature (F)
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Calendar Year Departure from Normal Temperature (F)
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90-Day Temperature Departures
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Global Daily MSU (Ch 5) Temperature. Average, Highest, Lowest. 2009.

Daily global average temperature at: 14,000 ft / 4.4 km / 600 mb {ch05)
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The temperature on 02/27/2010
is 1.03 deg F warmer than
this day last year.
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Select: Lake Tahoe area, 12 months ending in Jan, Temperature 0 C, 9-year running mean.
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Elevation (m)

Elevation of Freezing Level over Lake Tahoe. Annual. 1948 through 2008.
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Elevation (m)
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Elevation of Freezing Level over Lake Tahoe. Spring. 1948 thru 2009.
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Elevation (m)
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New observations
HCN-M
Historical Climatology
Network — Modernized
NOAA NWS-NCDC
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University of California
Natural Reserve System

Sites selected for NSF
climate monitoring project
Joint UC-WRCC
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SC-ACIS with California State Climate Office

Ingest of stations uniquely available only from CDEC (Cal Data Exchange Center)
About a hundred stations of primary interest, a few hundred more also available
Ability to summarize data in a variety of ways

Climatologies

Time Series

Usefulness for quality control
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History of
Atmospheric

Forcings

Hansen et al, 2005.
Earth's energy
imbalance: Confirmation
and implications.
Science, 308, 1431.
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Temperature (F)

Autumn Temperature ( F)

Western United States (11 states) Mar-Apr-May Temperature
Provisional data from NCDC / CPC. Blue: 11-year running mean.
Units: Deg F. Data source NOAA cooperative network, thru Nov 2009.
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Western United States (11 states) Sept-Oct-Nov Temperature
Provisional data from NCDC / CPC. Blue: 11-year running mean.

Western United States (11 states) June-July-August Temperature
Provisional data from NCDC / CPC. Blue: 11-year running mean.
Units: Deg F. Data source NOAA cooperative network, thru Nov 2009.
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Western United States (11 states) Dec-Jan-Feb Temperature

Provisional data from NCDC / CPC. Blue: 11-year running mean.

54 Units: Deg F. Data source NOAA cooperative network, thru Nov 2009. Units: Inches. Data source NOAA cooperative network, thru Feb 2009.
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Temperature Change from 1971-2000 (° C)
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Precipitation Change from 1971-2000 (%)
S o

5

-+
+
1
i n 1
+ T -+
+ o "o T e |
. ~— — — ‘
O - ‘ 6 ? 4 3 - + $
+= I + i ® ‘ T ‘ @
1 :t L 3 ==
T + + 7
Annual
Winter
Spring
Summer
Early 21st Mid 21st Late 21st

East Central
Nevada

Projected
Precipitation
Changes ( %)

Early 21st
2011-2040

Middle 21st
2041-2070

Late 21st
2071-2100

Thanks to
John Abatzoglou



OPTIONS FOR IMPROVING CUMATE MODELING
TO AsSSIST WATER UTILITY PLANNING
FOR CLIMATE CHANGE

e

WUCA

Water Urbey (Bmaze Allance

December 2009

Denver Water

Metropolitan Water District of SoCal
NYC Dept Environmental Protection
Portland Water Bureau

San Diego County Water Authority

-] San Francisco Public Utilities Comm
gee | Seattle Public Utilities
B | Southern Nevada Water Authority
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Actionable Science:

“Data, analysis, and forecasts that are sufficiently predictive,
accepted, and understandable to support decision-making,
including capital investment decision-making.”

- David Behar
San Francisco Public Utilities Commission
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