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Solargis Evaluate 2.0
• 3D scene path-tracing modelling

• Multi-year time series input data (1-5-10-15-minute time step)

• New data models in simulation chain (snow, soiling, albedo)

• Advanced components models, component database (PV 
components catalogue)

• Validated with models, measurements and other software

• New technologies (bifacial, half-cut cells PV modules)

• Detailed output, possible to calculate losses in each step

• Cloud based

• Advanced optimizations to reduce simulation time
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Soiling modelling in the context of PV modelling
• Soiling impact on PV production (est. losses 4-7 bn € in 2023) [1]

• One of local environmental factors (together with snow, albedo, wind gust, hail, 
corrosion,…) representing/impacting:

• Energy yield modelling – risk of underestimation

• Underestimated OPEX 

• Uncertainty of simulation results

 * Here without soiling, for illustrational purposes

• Uncertainty of soiling estimation – easily 5-10%, more in some regions

• Propagating within simulation chain

[1] IEA PVPS Task 13, “Soiling Losses – Impact on the Performance of Photovoltaic Power Plants”, 2022 
https://iea-pvps.org/wp-content/uploads/2023/01/IEA-PVPS-T13-21-2022-REPORT-Soiling-Losses-PV-Plants.pdf, ISBN 978-3-907281-09-3

Simulation step Approx. uncertainty range (yearly) [%]

Solar resource (GTI) 4.0 – 8.0

Optical part* 3.5 – 6.0

Conversion 2.0 – 5.0

Electrical part 1.5 – 4.5

TOTAL 5.9 – 12.1

PVPMC USA WORKSHOP 2025, 13 - 15 May 2025

Evaluate 2.0 simulation chain
https://kb.solargis.com/docs/solargis-evaluate-simulation-chain
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https://iea-pvps.org/wp-content/uploads/2023/01/IEA-PVPS-T13-21-2022-REPORT-Soiling-Losses-PV-Plants.pdf
https://kb.solargis.com/docs/solargis-evaluate-simulation-chain
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Soiling model
• Solargis soiling model, already presented [2]

• Based on Coello and Boyle et al. (2019), named as HSU in Pvlib with Solargis parametrization

• Inputs:

• Outputs:

• Enhancements:

• Physical model of deposition velocity

• Deposition model adjustments to PV mounting 

• Rainfall cleaning efficiency function calibration

PVPMC USA WORKSHOP 2025, 13 - 15 May 2025

[2] V. Lara-Fanego, C. A. Gueymard, and L. Micheli, “Soiling Model for PV Applications: Improved Parameterizations,”
in 2023 IEEE 50th Photovoltaic Specialists Conference (PVSC), IEEE, Jun. 2023, pp. 1–3. doi: 10.1109/PVSC48320.2023.10359694. 
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Datasets used for modelling
• PM2.5, PM10 

o MERRA-2, CAMS EAC4 reanalysis,  CAMS NRT

o 1994 – now

o Inconsistencies between models – harmonization

o Coarse resolution (0.4-0.75 deg)

o Direct impact on model uncertainty

• Weather data (RAIN, WS, TEMP, RH, AP)

o ERA5 and ERA5Land, IFS 

o Rainfall – strong impact on cleaning uncertainty

• PV modules tilt

o Solargis Evaluate - respecting mounting type and parameters

o Nightime values

PVPMC USA WORKSHOP 2025, 13 - 15 May 2025

PM10, 6 May 2025 15:00 GMT 
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Annual 0.6%Annual 5.1% Annual 28.5%

Annual 6.5% (monthly cleaning)Annual 2.3% (4 cleanings per year)

Soiling losses

• High spatial differences

• Strong seasonality (PM, rainfall)

• Interannual variability
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Soiling loss ground measurements
39 sites  in various geographies

Raw measurements >>> reliable soiling data 

• QC  of measurements
• Manual cleaning identification/inspection 
• Offsets correction 
• Flagging of suspicious data

PVPMC USA WORKSHOP 2025, 13 - 15 May 2025

Offset correction

Raw measurements

Corrected measurements
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Model validation

39 sites  in various geographies

Results for whole measurement period

• bias –0.5%, stdev 1.7%

PVPMC USA WORKSHOP 2025, 13 - 15 May 2025

• bias +0.1%, stdev 0.9% (without outliers )
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Model validation
Daily and monthly Soiling loss analysis

PVPMC USA WORKSHOP 2025, 13 - 15 May 2025
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• Coarse PM database resolution

• Missing local pollution sources

• Underestimation of the soiling losses

PM data limitations

PM10, EDGAR v8.1 - Emissions Database for Global Atmospheric Research © JRC
(~10km resolution)

PVPMC USA WORKSHOP 2025, 13 - 15 May 2025
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Integration into PV simulation chain
• Effect of soiling is applied to the solar irradiance part 

of the PV simulation chain

• In Evaluate PV configuration tool it is under 
Environmental losses section

PVPMC USA WORKSHOP 2025, 13 - 15 May 2025

Edit soiling losses

DefaultSolargis soiling model

Manual

PV yield multi-year TS 
or TMY simulation

Snow losses modelling

Check our poster:
Poster Session 1 - 13:00 -
13:45 on Day 1 (May 13)
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Integration into PV simulation chain

PVPMC USA WORKSHOP 2025, 13 - 15 May 2025

PV yield 
simulation

Soiling loss model
without manual cleaning

Manual cleaning
analysis

Full time series soiling loss simulation
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Integration into PV simulation chain

Soiling loss GTI effective PVOUT
% kWh/m² GWh/year

2.0% soiling loss 2.0 2971 24.03

soiling model, no cleaning 5.2 2875 23.54

soiling model, cleaning Jun, Sep 3.0 2941 23.87

Arizona, US
Tracker one axis horizontal
9.692 MWp  DC 
Mono cSi bifacial
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Integration into PV simulation chain

Soiling loss GTI effective PVOUT
% kWh/m² GWh/year

4.0% soiling loss 4.0 2156 34.9

soiling model, no cleaning 24.5 1694 27.8

soiling model, cleaning monthly 4.4 2147 34.7

UAE
Fixed tilt 25 deg
18.73 MWp  DC 
Mono cSi monofacial
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Conclusions

• Soiling model release in Solargis Evaluate v2.3.0 , June 2025

• Global coverage, fully integrated, no need for local measurements

• Validated for various climates

• Site specific soiling losses simulation 

• Helps in pre-feasibility stage, development stage, operational stage of projects

• Significant improvement – replacing “expert guess” by modeling based on environmental data

o Realistic estimate of the soiling losses 

o Reduction of uncertainty of PV yield calculation

o Understanding of expected OPEX (manual cleaning strategy)

PVPMC USA WORKSHOP 2025, 13 - 15 May 2025
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Thank you.
Tomas Cebecauer
CTO, Solargis, Slovakia

solargis.com


