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Summary
We describe an approach to combine spatially-extensive snow depth data from lidar with snowpack models (SNOW17) 

• Parameter set weights de�ned by comparing lidar snow depth with output from model ensembles (SNOW 17) 
• Using the weighted parameter sets, we apply the model to other years and seasons
• Model performances based on di�erent combinations of lidar �ights were evaluated
• Models based on peak or melt season �ights are best at predicting corresponding season �ights

Future work includes further exploring all combinations of �ights and performance at all other lidar �ight (not just 2023). 
As well as combining lidar weights with weights based on UofA SWE to explore performance with the inclusion of 
SNOTEL data.

The current work is supported by the National Aeronautics and Space Administration (NASA) Applied Sciences 
Program under Grant No 80NSSC22K0928 and NASA Terrestrial Hydrology Program under Grant No. 80NSSC22K0685
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Motivations
• Airborne Snow Observations 

provides spatially extensive and 
detailed but infrequent snapshots 
of snow depths across a basin. 

• How many lidar snow surveys are 
needed to guide model 
simulations?

• How transferrable are the weights 
based on lidar �ights from one 
year/season on another 
year/season?
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April 1 2023 Lidar Map
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Here, we describe a data assimilation approach to combine spatially-extensive 
snow depth data from lidar  �ights with snowpack models (SNOW17)

1.  De�ne weights for model parameter sets based on accuracy to lidar data
2.  Apply weights to other years extending the model through time yielding a   

lidar-informed SWE and snowdepth data cube
3. Evaluate the model performance of di�erent combinations of lidar �ights

Weighted PBS Models from Individual Flights

April 1 2023

Llidar on April 1
 2023

UofA SWE product

Ensemble Average

4 Melt S
eason Flights

4 Peak SWE Flights

Combination of All Flights

Weighted PBS Models from Individual Flights

Performance by Number of Flights
x Flights near Peak SWE
o Flights from Melt Season

Paired by Year or All Flights Combined.

May 23 2023

x Flights near Peak SWE
o Flights from Melt Season

Paired by Year or All Flights Combined.

Performance by Number of Flights

Lidar on April 1
 2023

UofA SWE product

Ensemble Average

4 Melt S
eason Flights

4 Peak SWE Flights

Combination of All Flights

Models Models
Calculate Particle Batch Smoother Weights

How does PBS perform when the weights are applied to a di�erent year? 
2023 Weights Applied to 2022
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How does PBS perform when the weights are applied to the same year? 
2023 Weights Applied to 2023

x

Weights caluclated from 
and applied on the same 
year performs well  

Weights caluclated from 2023 
and applied on 2022 perform 
wells and recreate spatial 
patterns, but overestimates 
snowdepth

Models based on single 
lidar �ights show wide 
variability in possible 
snowdepths

Model performance increases 
with the addition of lidar 
�ights but looses the full 
range of snowdepths

Models using the combination of 4 �ights near peak 
SWE best recreate the distribution of snowdepth near 
the time of Peak SWE compared to 4 melt season 
�ights or when using all 8 available �ights


