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Atmospheric River o Floods Can Happen During Drought
hit NorCal

‘ EM. Ralph UCSD)/Serg /ow3E ‘
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p forecast per
at the Weather Prediction Center from 2001 to 2011

‘ Sukovich, E. M., F. M. Ralph, F. E. Barthold, D. W. Reynolds and D. R. Novak  Wea. Forecast. (2014) ‘
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Regional thresholds for
Top 1% heaviest daily precipitation

Used 32 km gridded QPE from NCEP/WPC from 2001-2011
12,000,000 wet days

Used 32 km gridded QPE and QPF from NCEP/WPC from 2007-2011.
For 1-day lead time,
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20t Century Annual Peak 3-day Flows* A Key Challenge: Changing Climate ‘
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Annual precipitation projections vary mostly due to how extreme

1902 1910 1918 1928 1934 1942 1950 1958 1986 1974 1982 precipitation events are handled (in CA this means ARs).

American River [l Feather River
*Adjusted to reflect conditions without the influence of reservoirs
Courtesy of Mike Anderson CA-DWR

Pierceet al 2013 (1. Clim.): Model disagreements n the projected change in occurrence of the heaviest
precipitation days (>60 mm day-1) account for the majority of disagreement in the projected change in annual
and occur the Sierra Nevada and Northern California.

CalWater-2015 | icil i i i mary weather that lead to

extreme precipitation, flooding and contributeto water supply inthe Western Us. (Ralph t l. 2014)
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DOE G-1
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Front Range » _PRECIPITATION TOTALS. WY 1651-2008
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(rain/snow)

Research Aircraft at McClellan Airfield, Sacramento, CA
25 January 2015

DOE G-1 aircraft: measuring cloud, rain and snow particles, as well as aerosols such as dust and smoke from sources near and far
NOAA G-IV aircraft: measuring atmospheric river strength and

and radar BN Southwest
NOAAP-3 alrcraft: measuring ocean and atmosphere with radars for precipitation, cloud & ocean waves, and air & ocean sondes Monsoon
NOAA Ron Brown Ship: measuring aerosols, clouds, atmospheric rivers, ocean surface and subsurface conditions

DOE AMF2: many sensors mounted on the NOAA ship; measuring aerosols, precipitation, clouds & winds aloft and at the surface
CA Dept. of Water k

NSF - sponsored aerosol and rain measurements at the coast
NASA ER-2 aircraft: measuring aerosols, clouds and water vapor with radar, lidar and radiometer

measuring atmospheric rivers, snow level and soil across California
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Dettinger et al. 2011, Water
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Droughts, on average, end with a bang (and begin with a whimper) all over the U.S. K o
ien
* Atmospheric rivers provide the bang in a large fraction of the west coast drought ey Science Gaps
breaks, especially in winters
Major goal: Measure influx of moisture to California from landfalling

atmospheric rivers and study the influence of transported (cross Pacific)

‘ Dettinger, Michael D., 2013: Atmospheric Rivers as Drought Busters on the U.S. West Coast. J. Hydrometeor, 14, 1721-1732. ‘
or local (Central Valley) aerosols on precipitation from the coast to Sierra.

Average Differences in PDS| from its Value in Break Month

[ e e— 1 * Evolution and structure of ARs, including quantifying terms in the water vapor
F;_' T Washingion Stare Average transport budget (air-sea flux, rainout, frontal convergence, entrainment from tropics)
s Skt o e . L N
5 PO s> « Prediction of aerosol burdens and properties during intercontinental transport from
-
remote source regions to the U.S. West Coast, including dust, biological and ice nuclei
-
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Morth rom Drought Break

Effects of climate variability and change on these phenomena

SO\ TR s TR
An Observing Network Design for Extreme Precipitation,

Flooding and Climate
i A VR TR % M w1
The Western States Water Council passed a Resolution that -4
“supports development of an improved observing system for Western
extreme precipitation events, to aid in monitoring, prediction, and
climate trend analysis associated with extreme weather events”

UM LT (A TGRS (41 T e B E |
Over the last decade, several programs have improved understanding of how
extreme events occur, have identified gaps and prototyped solutions. The WSWC
requested development of this Western Observing Systems Vision, which was
presented at a WSWC workshop and in Ralph et al. 2014.
26 experts contributed, from more than 20 organizations.
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Major strategies:

- land-based icand pack monitoring

- Coastal and offshore storm monitoring (especially ARs)
Better weather modeling, forecasts, and support for decision makers

TR

JAtmosphericlRivers Experiment
L2

Decreasing California Snowpack

Snow pack acts as @ natural reservoir for summer and fall water supply.
I is projected ignif in a warmer climate.

Courtesy Dr. Dan Cayan, SIO/USGS, from Californa Cimate Change Report

California Sacramento Drainage
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Under an ensemble of climate cenarios, there is marked reduction in spring snow pack:
* by 2100 the chance of achieving historical median SWE falls to about 10%.
* by 2100 the chance of SWE at or below 10 percentile historical rises to about 40%.
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Courtesy of Mike Dettinger



Also Paul Demott (CSU) and Andr
Precipitation collections for residue ch
nucleation
Aerosols

Single particle aerosol mass spectrome

IMPROVE chemically-speciated PM2.5 and PM10

WIBS-4A bioaerosols and fluorescence microscopy collections

Continuous aerosolsize distribution

Cloud-active aerosols

Ice nucleation filter sample

s (integrated periods for offline analy

Bodega Bay Lab and
CalWater field site

' ucsplab
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The CW3E website has

DWR and
NOAAHMT
wind profiler

W‘W‘

CSU mobile lab

up-to-date information
on atmospheric rivers.

CW3E.UCSD.EDU
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