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Atmospheric Rivers are Vital to Western U.S. Water Supply and Flooding

ARs can produce extreme precipitation and flooding Rivers in the Sky
(Ralph et al. 2005, 2006) s i e el

sea, carrying as much water as 15 Mississippl Rivers.
It strikes as a series of storms that arrive for

However, ARs also provide up to half of annual precip and Sierra or ot of v L ey e

snow — ARs are key to water supply. (Dettinger et al. 2011) Bt v gt

A decays into random local storms.

If ariver strikes perpendicular
to:a mountain range, much of the
'vapor condenses out. If it strikes at
. 375 mm an angle (shown), a “barrier jet”
Atmospheric . B, ermated thalf s
in24 h range, redistributing precipitation
onthe mountainside.
g

sond (@) 13 Oct 2009 p.m. composite

" § Barierjet

Origin

Atmospheric rivers usually approach
California from the southwest, bringing
‘warm, moist air from the tropics.

Duration

Amegastorm can last up to 40 days
and meander down the coastline.
Smaller rivers that arrive each year
typically last two to three days;
“pineapple expresses”come
straight from the

Hawaii region.

ated. water vapor 7 1o 5
oo RO, e : e ram and Dettinger

10 1.0 mile above the acean. Stron,

within the layer bring very humid air from

Ralph et al. 2013 BAMS A memicnsm 2013, SCi Amer ¢
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ARs drive flood damages in California and the West

Flood Dama ges by AR Rank Atmospheric Rivers: Benefits and Hazards Distribution
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B e What is AR Recon?
Filling Gaps in Pacific Weather Observations 'LOU? .
£, M. Raloh, AR Recon I . 2 AR Recon is a Research And Operations
Vijay Tallapragada Co-PI "L Partnership (RAOP) and is the

U}'K Foundation of GARRP

..... - » 2016-2019: AR Recon Pilot Studies
WSS | 2020: AR Recon became “Operational”
‘ 2020-2026: ~200 aircraft flights
2026: First GARRP Demo

GPSSATELLITE f

Ralph et al. 2020 BAMS

Plus...

Dozens of journal articles 5

since 2019, on SRR ' ;§ Smieree The most sensitive part of the atmosphere to observe well in

(F;L;)rszc;\iztions : E . 8 ‘% terms of AR landfall prediction is also the least well observed b
AN ; T . normal means. AR Recon uses dropsondes from up to 3 aircraf

Data Assimilation _ul

e P e e h d.ed simultaneously and pressure-enabled drifting buoys
Forecast Impact Stﬁdf&s-.- : ttps.//cw3e.ucs. .edu/ transmitted in real time to improve forecasts and is exploring
8™ arrecon_overview/

the use of airborne radio occultation to further fill this key gap.
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WHAT IS ATMOSPHERIC RIVER RECONNAISSA A‘e, .

Ralph et al. 2020 BAMS

i Atmospheric River
— Reconnaissance * Atmospheric River Reconnaissance is a Research and
o Operations Partnership to collect data to improve forecasts of

Airborne Radio Occultation
Drifting Balloan

atmospheric rivers.

*  “Hurricane Hunters” from the U.S. Air Force Reserve Command
53rd Weather Reconnaissance Squadron and NOAA Office of
Marine and Aviation Operations fly missions above
atmospheric rivers over the Pacific.

* Flights are planned by a team of meteorologists and flight
directors.

* Flight data is complemented by data from drifting buoys, and
weather stations and balloon launches on land.

* Data collected is assimilated into global forecast systems.

Key Partners: CW3E/UC San Diego, NCEP/NWS, NOAA Aircraft Operations Center, US Air Force,
ECMWEF, Naval Research Laboratory, National Center for Atmospheric Research, Universities



AR Recon Drivers:
Forecast-Informed Reservoir Operations Viability Depends Upon Skillful AR

Forecasts to support Water Supply Reliability and Flood Risk Managemen
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Key FIRO Finding
Better forecasts of extreme precipitation and streamflow, starting from the storms that produce
them, can enable greater flexibility in operating many reservoirs, creating greater water supply
reliability and reducing flood risk




AQPI Program: Big Picture
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Key Outcomes

- Radar Mosaic QPE &
Advanced Quantitative Nowcast
Precipitation Information - Customized QPF Forecasts
- Data Display and Delivery
- Data Integration Services

6 % UC SanDiego

- Mobile Radar Program

SCRIPPS INSTITUTION OF OCEANOGRAPHY

Center for Western Weather and Water Extremes

@l RA AQPI delivers the most accurate
_—

rainfall data available to Bay Area
partners and pilots enhanced radar-
observational capacity across California

Information: https://cw3e.ucsd.edu/agpi/
User Dashboard: https://cw3e.ucsd.edu/Projects/AQPI/main.html



https://cw3e.ucsd.edu/aqpi/
https://cw3e.ucsd.edu/Projects/AQPI/main.html

AQPI Radars

The AQPI radar network is designed to
complement the existing NWS radar
network by filling existing gaps in
coverage and providing greater detail
in densely-populated areas

« The X-band radars (green) provide
localized detail

» The C-band radar provides offshore
coverage and greater lead time, fills
gaps in X-band coverage, and
provides redundancy

AQPI and NWS radar data can be
combined, producing a radar “mosaic”
and “nowcast” across the Bay Area

Center for Western Weather
and Water Extremes

California

San Francisco
Bay Area

Y& AQPI X-band radar

* AQPI C-band radar

CAL Fire Historical Fire Perimeters (2015-2022)
[] AQPI C-band radar coverage
[T AQPI X-band radar coverage
|:] AQPI 9 County boundary




and Water Extremes

AQPI Radar: Dec 24 —25, 2025 @ CW3E

Entire AQPI Domain Zoomed View at 2:20am PST Dec 25, 2025
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Initial C -Band Data: April 11 -12, 2026 y & CW3E

Center for Western Weather
and Water Extremes
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and Water Extremes

AQPI Radar: April 11 -12, 2026 \:,, CWSE e

Storm Total Precipitation (both locations not covered by X-band radar)
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