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Blended Forecasting System: Forecasting systems

Meteosat based forecasts

Source ESA
Heliosat method [1]

» Spatial resolution ~ 2km
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All sky imager (ASI) based forecast

Vision and
TNESEEES
transformer

* Horizon 1h

« Temporal resolution 1 min

* Update rate 30 s

* Model trained on data set in southern Spain

« >3000000 data points distributed over 7 years

Persistence forecast

Scaled persistence method [3]
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Blended Forecasting System: Blending methods
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Blended forecasts

Satellite+Persistence
Satellite+ASI+Persistence
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* OLDON station of Eye2Sky Network [4]
« 53°8°46.96"'N / 8°13'2.41"E
« Used data
« Training/Validation: July 2020
(50373 datapoints)
’ TeStIng: AugLISt 2020 0 25 50 75 100 0 25 50 75 100
(45163 datapomts) Cloud coverage in % Cloud coverage in % 876.4 W/m? 847.7 W/m?
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General benchmark forecasts
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Transfor-
XGBoost | LSTM
mer
120.8 120.4
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78.1 79.5
+14.5 +14.6
-2.8 -1.8
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0.25 0.26
+0.02 +0.02
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Averaged results over all lead times (+ std)



GENERATIVE FORECASTING SYSTEM
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Generative Forecasting
Model Architecture

= Video Prediction (VP):

= Given sequence of M past images
next images for N lead times are
predicted

» K future scenarios are generated
from the same input sequence by
sampling from Gaussian noise
- Measure for uncertainty

= Downstream tasks:

» Given individual predicted future
frames, a second model (e.g. CNN)
IS used to derive target quantity

» E.g., classifier predicts directly
ramp events or irradiance based
on predicted sky images

» Trained separately on real images
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Video Prediction Models
Model options / Train and Test setup

» Two different generative models were tested

» SkyGPT [5]: Adaptation of the VideoGPT [6] model
combined with PhyCell [7]

= DIT. Adaptation of the diffusion-based transformer
model [8]
= Training

= Both models were trained on selected camera data
from CIEMAT's PSA

- Testing ____ISkyGPT_|DIT
= Evaluation on separate benchmark dataset defined in Image res. 64x64 128x128
All-Sky Imager-based forecasting study [9] Temporal res. omin 1min
= 28 selected days from a single camera at PSA : : :
Forecast horizon  15min 30min

representing diverse sky conditions

» 4 image samples per model were generated for each Variational Auto ~ VQ-VAE  Pretrained

lead time
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Encoder [6] VAE [9]

Image taken a:t CIEMAT's PSA



Video Prediction Evaluation 4#7
Exemplary Results — Single Sample, Selected Lead Times DLR

201909-24 07:4430
LTImin LT3min LTomin LTOmin LTI5min

- Alot of ,hallucinations” even for clear sky conditions




Video Prediction Evaluation 4#7
Exemplary Results — Single Sample, Selected Lead Times DLR

2019-1001 075130
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—> Strong deviations in terms of cloud coverage for larger lead times




Video Prediction Evaluation
Quantitative Evaluation of Images

» Evaluation of predicted sky image frames

i DLR

» Image pixel value data range: [0, 255]

» L ead-time specific calculation averaged over

all generated future scenarios

10 l|5 EID 2|5 3;3
PSNR
* Image-wise pixel metrics
= Mean Absolute Error (MAE | | | . | | |
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sharpness NP structure) Better performance of DiT model in terms o
image quality
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Conclusion #7
DLR

» Blended Forecasting System: Strong for overall irradiance, less for ramp
events.

» Generative Forecasting System: Generate multiple realistic sky scenarios for
each lead time.

» Preliminary results show superior ramp event detection capabilities compared to the
current state-of-the-art

» Future work
» Assessment of further generative model architectures
» Detailed evaluation of downstream tasks
» Deriving irradiance maps based on generative approaches
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