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= Open climate Fix
iy 4 Sustainability by IT
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Renewable energy is unpredictable in terms
of power generation < > < </

e Solar Forecasting OPEN

e Cloudcasting CLIMATE
e Wind Forecasting F X

e Mapping Solar Power

e Unlocking Energy Data @
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fe Whg Solar Forecasting is
e 0 Important

= We can’t control the weather, but we can predict it
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Variable by nature Grid stability Smart homes & trading

PV output can swing dramatically Grid operators need forecasts to

within minutes due to cloud cover balance supply and demand in Accurate forecasts enable energy

5 — not controllable, only real time — bad forecasts mean trading decisions and smart-home

optimisation for solar households.

predictable. fossil fuel backup.




~Open Quartz Solar

Forecast project
Case study
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The project What 1| built

e Added a4 multi-horizon, multi-

e Open-source PV reqular ML
source forecasting model

forecasting model

e Uses Public data o Fused 3 data sources into one

e Originally a single—moo{el pipeline

_\’\ architecture e 36-hour continuous multi-
horizon forecasts




Combines LSTM encoders + attention

Io\ger to model comPlex time series

data

An attention mechanism to

Oiyno\mico\ny weigl« the importance of

different variables

Handles three feature types: static,
time-varying known, and time-

varying unknown

Interpreto\bilitg

S0 7 /S

Temporal Fusion
Transformer (TFT)

Temporal Fusion Decoder
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UK PV Data NWP Weather

Hugging Face dataset ECMWEF IFS model
Hourly generation values 14 weather variables
2018 — 2021 Init time + step

Merged Dataset — 36-hour continuous batches, no nulls

ss_id - pv_datetime - generation - horizon (1—36) - lat/lon/tilt/orientation/capacity - init_time - step - dlwrf - dswrf - duvrs - hcc - lcc -

t2m - ul0 - v10 - month - day of week - day hour
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e The TFT model implemento\tion used P},Torck
Forecasting with PyTorck Ligktning as the training

framework.

* Ledrning rate was optimiseo{ using PyTorch Ligktning
Tuner's lr_find method

e Early stopping to prevent overfitting

e Gradient clipping set to 0.1




fo Results

Variable importance (encoder)

Generation Forecast vs Actual for PV site 3
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1.PyTorch Forecasting abstracts away a lot of TFT's complexity.

2.Data quo\lity over model complexity — continuous windows,
zero nulls, correct horizon column

3.Classify every fedature — static, time-varying known, time-
varying unknown — wrong classification silently kills

performance

4.A|wq35 run ly_find and set grdo{ient_clip_vql=0.1




£, Thank you
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PYOjQCt Code: 9itku‘o.com/oPenclimo\tefix/gsoc-oPen-quo\rtz O
OYQO\VliZO\tiOV\: openclima\tefix.org \/v
N
N

TN Open Quartz

_ Solar Forecost: gitku’o.com/oPenclimo\tefix/OPen-Source-Quo\ytz-Solo\y-Foyeco\st
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