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1. Generate monthly snow loss maps for the contiguous
U.S. using the Marion and Townsend models driven by
gridded satellite inputs (NSRDB/SNODAS).
2. Validate modeled snow losses against ground-based
Feb measurements.
Model Inputs
Mar
Years: 2003 — 2024 (22 years) | NSRDB (product of NLR)
0.2 x 0.2 grid spacing (~22 km) * GHI, DNI, DHI, air
temperature,
Models Require relative humidity
[ Apr POA irradiance * Hourly values
| | | , , , — Snow timing and amount
0 1 2 5 10 20 30 50 100 9 SNODAS (prOdUCt of NOAA)
Snow Loss (74 Temperature denth
Figure 1. Marion median snow loss computed from NSRDB and SNODAS data 2003 — 2024 for modules g * Snow dept
at fixed 40-degree tilt. Temperature/POA coefficient -80. Rack-mounted slide coefficient 0.6. RH (TOWHSGI’] ) o Dain values
Nou . Modeled vs Measured: Upstate New York
; G‘ g 3 " Figure 4.
= - ' Photographs of
: g , . soiling kit modules.
& Soiled module on
v left side. Cleaned
Dec Mar _— onright side.
s | N SN TOP: Snow-covered
AU e . ) module, 2024-01-17
; | BOTTOM: Naturally
cleaned soiled
Jan Apr module, 2024-01-28
! ] ] ] ] ] I
0 1 2 5 10 20 30 50 100
Snow Loss (%)
Figure 2. Townsend median snow loss computed from NSRDB and SNODAS data 2003 — 2024 for Upstate New York — Jan 2024
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Takeaways - | .
 NSRDB and SNODAS data can be used as inputs to both models in any location in the CONUS. 2 : \\¥
« Marion generates larger losses under cold conditions, such as in the middle of winter in the o VI a—— Ot"”: v e
northern states. The Marion model doesn’t shed snow when it is extra cold. _ | | _ _ _ _
-« Townsend generates larger losses with warmer temperatures and more snow, such as the Sierra Figure 5. (A, B, C, D) Timeseries of a single month. For this particular month and location,
mountains in the west. The Marion model sheds snow under warmer temperatures. The Townsend snow reduced the cumulative energy to a greater degree in Marion than in Townsend, and
model does not allow snow shedding with large amounts of snow. Marion better approximated the measured snow loss. (Bottom) measured and modeled
: : . losses for January 2024 relative to modeled historic losses.
« Further work is needed to diagnose the sources of the deviation between the two models.

Measurements
Soiling Kit Module to Pyranometer Tuning Method:

1. Pyranometer GHI decomposition GHI -2 DNI, DHI

2. Pyranometer GHI transposition (also done with NSRDB GHI) DNI, DHI - POA

3. Convert soiled module Isc to effective irradiance Isc 2G

4. Find valid minutes to perform tuning mask = (SZA < 80) & (winter median G <= G) & (POA > 100) & (Nov — Mar)
5. Compute tuning factor k = median(G[mask] / POA[mask])

6. Apply tuning factor Gagj =G/ k

" Ewi G adj
Measured Monthly Snow Loss Calculation:  Snow loss =1 — th —1 — 2 Gadj
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(A similar equation is used for Marion snow [0Ss.)
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Figure 6. Measured (top) and modeled (middle and bottom) snow loss across 89 validation sites.
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Figure 7. Regional snow loss patterns. Points above the 1:1 line indicate model overprediction; points
below indicate underprediction.

Takeaways

« A co-located soiling kit and pyranometer can be used to measure snow losses. Care must be taken to account for
dust soiling and when performing Isc and POA transformations.

* Snhow loss values using the NSRDB and SNODAS data sets as inputs to the Marion and Townsend models are in the
same realm as those using the co-located soiling kit and pyranometer method.

« Validation of the snow loss measurement method and modeling methods using gridded satellite data inputs has
been demonstrated.
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