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outline

CASM Working Group
Airborne Snow Observatory: why / what / how / where
2022 Colorado program results to-date
Upcoming activities & CASM program build-out
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Decision-making with 
uncertainty

Rio Grande @ Del Norte
June Forecast & measured Apr-Sept Volumes
Over-forecast: risk of compact shortage
Under-forecast: unnecessary curtailment

Rio Grande @ Del Norte 
Apr-Sept forecast vs observed (kAF)
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Change factors include:
Warming temperatures
Snow season duration
Rain/snow fraction
Mid-winter melt
Rain-on-snow
Wildfire
Beetle-kill
Dust on snow  

* Forecast methods 
based on historic 
data assume that 
calibrations apply to 
current conditions



Accurate, full-basin SWE & albedo can 
reduce forecast uncertainty

Decrease reliance on historic record
Avoid assumptions about how stations represent 
basin water volume
Put existing networks to work in new ways
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Airborne Snow Observatories, Inc.
mapping the two most critical snow properties to forecast runoff volume & timing

Snow depth from elevation mapping with Riegl VQ1560II-S
SWE from insertion of obs & modeled density

SSnoww Waterr Equivalent

HySpex VSWIR Spectrometers
Snow properties retrieval

Snoww Albedo

Unique high-altitude operations
Unique rapid product turnaround

Operations

Coupled lidar & spectrometer 
measurements
Snowpack process modeling 

Physicall Modeling











Sann Joaquinn River:: 
Restorationn flowss forr salmon
ASO data used in forecast for 
USBR Fish Recovery Program
Improved accuracy enables 
restoration flows & re-watering 
lower San Joaquin
Early forecast 
accuracy key 
to achieving 
flow factors & 
summer supply 
reliability

Kingss Riverr 2019:: 
Managingg supplyy && floodd risk
Flood declaration: Army Corps takes 
over Pine Flat Dam ops & operates 
solely to protect infrastructure
2019: ASO forecast allowed KRWA 
to operate on 10% exceedance

Saved 100 TAF or ~$100MM of water
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USGS AJRO Volume (target) 29.1 KAF 100%

CBRFC - unmodified 35.2 KAF 121%

CBRFC ASO 3/31 30.2 KAF 104%

CBRFC ASO 5/24 30.0 KAF 103%

CBRFC ASO both 29.2 KAF 100%

CBRFC FM 3/27 (added swe) 35.3 KAF 121%

CBRFC FM through 4/28 (lz) 35.1 KAF 121%

CBRFC FM through 5/15 33.3 KAF 114%

CBRFC FM through 5/25 30.8 KAF 106%

NOAA River Forecast Center testing/evaluation

High elevation snow data from 24 May ASO assimilation 
reduces low forecast bias in ESP AJRO forecast

WRF-Hydro applications data assimilation

courtesy Dave Gochis, NCAR

ASO SWE data nudges RFC forecast close to observed 
AJRO 2 months earlier than manual tuning

courtesy Pat Kormos, CBRFC
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Supporting evolving 
challenges & programs

decision support 
information

providing best snowpack 
data to experienced 
forecast teams

realizing full potential of 
advanced model systems

accurate SWE inventory for 
equitable decision-making





Airborne Snow Observatories, Inc.
A Public Benefit Corporation

airbornesnowobservatories.com
coloradosnow.org
deems@airbornesnowobservatories.com

erik.skeie@state.co.us


