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Precipitation 
Augmentation 

• Primary goal of wintertime precipitation 
augmentation/weather 
modification/cloud seeding is to enhance 
snowpack several areas of the West
• Longer runoff in spring/summer months
• Help replenish aquifers/reservoirs/lakes

• Works by targeting supercooled liquid 
water (SLW) in clouds that may not have 
enough nuclei to produce (more) 
precipitation
• Also rainfall enhancement for reservoir 

replenishment SW California



Seeding Operations
Ground (CNGs/AHOGS); Airborne





Source:
“A Scale to Characterize 
the Strength and 
Impacts of Atmospheric 
Rivers”, Ralph, F. Martin 
et. al, Bull. Amer. Met. 
Soc., Feb 2019



AR event – February 3-8, 2024

• Strong (AR3) event (on scale of 1-5)
• More than half of the average annual rainfall fell during this event at several 

locations, including downtown Los Angeles (Ducommun St. gauge)
• 10-16 inches of rain in some locations in southern California (15.48” Middle 

Fork Lytle Creek, SB Mountains, Feb 2-9) ; “lake” at Badwater Basin, Death 
Valley that started with Hilary in August “replenished” with storm rainfall
• Up to NINE FEET of snow at Snow Valley (7800 feet) in SB Mountains west of 

Big Bear
• Wind gusts to hurricane force Bay Area, Central Coast, SoCal mountains
• Tornadoes SLO County; San Diego County







AR event – February 3-8, 2024
• “Seedability” not present most of event (ground)
• Warm mid-level temperatures
• Stable low level layers
• Storm already was at “maximum efficiency” in producing precipitation

• Final disturbance in storm series was “ideal” in terms of “seedability”
• Mid-level temperatures at/below -5°C (23°F)
• Stability had mixed out
• Lower moisture content compared to earlier storms with SLW indicated in models 

• Overall decision: NO SEEDING
• Excessive precipitation caused number of problems



CAN we seed Atmospheric Rivers?
• Strong to Extreme ARs (AR3-AR5)
• Typically have abundant subtropical moisture and risk of excessive precipitation
• Warm
• Ground-based seeding difficult
• Precipitation processes are at or near maximum efficiency

• Weak to Moderate ARs (AR1-AR2)
• Moisture content less, with lower risk of excessive precipitation even if they stall 

over an area
• Warm, but generally less so compared to stronger ARs
• Ground-based seeding possible
• Precipitation processes not at maximum efficiency, can be “helped”



SHOULD we seed Atmospheric Rivers?

• Upper-end ARs already working at max efficiency
• Why seed when storm “doesn’t need help”?

• Lower-intensity ARs potentially great candidates for seeding ops
• less likely to produce flooding/wind damage (antecedent conditions?)
• Easier to conduct operations by ground and (if available) by air
• Better potential that clouds not producing precip efficiently, seeding could add 

desired nuclei to increase production

• YES, we should conduct seeding ops on SOME ARs, but NOT ALL.
• Pre-storm environmental conditions IMPORTANT; can’t adversely impact intended 

target area
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