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Mapping Soiling: Motivation

Can we estimate soiling at a site given the

soiling losses at sites nearby?
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Soiling: Soiling Ratio (SR)

Daily ratio between the
electrical output of the
soiled PV device and its
electrical output in clean
conditions.

SRatio=1
in clean conditions

SRatio< 1
in presence of soiling
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Mapping Soiling: Spatial Interpolation

Soiling at site of interest
Y. SRs, - weightg,

Y weights,

Q Site of interest
QSX Data point “Sx”

d Distance between site
and data point “Sx”

SR =

1 Weight of station “Sx”
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Value of closest soiling

data point.
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Simple Average
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Distance-weighted average of data points
within 50 or 250 km.
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Square distance weighted average of data
points within 50 or 250 km.
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Mapping Soiling: Spatial Interpolation

Simple Map Nearest Neighbor Simple Average
(NN) (SA)
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Mapping Soiling: Methodology

Step 1

Calculate R? between SR of

Estimate test dataset SR

Training and using spatial interpolation
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Mapping Soﬂmg Results

Southwest Nearest Neighbor (No max distance)

~
o
L

D
o
|

u
o
L

w
o
L

]
o
L

Spatlal Averaging (< 50 km)

Spatial Averaging (< 250 km)

Inverse Distance Weighting (< 50 km)

Inverse Distance Weighting (< 250 km)

Inverse Squared Distance Weighting (< 50 km)
Inverse Squared Distance Weighting (< 250 km)
Declustered Distance Estimation (< 50 km)
Declustered Distance Estimation (< 250 km)

o

m e Maximum R?2 of 74%, if data
points are available within 50
km; otherwise, 46%.

e Spatial interpolation
techniques perform better than
Nearest Neighbor.
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Mapping Soiling: Selective Sampling

______________________________________________________________________________________

i Training and Estimate test dataset SR Calculate R? between i
Database > > . . > . !
| test datasets using training dataset calculated and estimated SR !
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Consider only sites with 5 - - Random sampling
_ - Calculate average R ] .

certain characteristics: - - Selective sampling

- Non-Developed Sites

- Ground-Mounted

- Fixed tilt
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Mapping Soiling: Results
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e The best results for
shorter distances (lighter
colors). R? as high as 78%.

e For larger distances, the
site selection shows the
ability to improve the R?
of the correlations by up
to 25%.




Mapping Soiling: Conclusions

If no PV or soiling data are available, soiling can be estimated by using data
from nearby locations.

Spatial interpolation techniques can be used to quantify soiling if soiling data
are available nearby. The best results are obtained if soiling data are available
nearby (< 50 km) and/or if a selective sampling is performed.

-‘
1 <« 5kw

e 50kW

TE @ s00kw |

This investigation is being extended by
using PV performance data measured
for dlfferent sites in Europe.
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