30

YEARS

ICJIBD

Energy Informatics Research Group

A machine-learning model for the prediction
of aggregated building heating demand from pan-European land-use maps

G. Peronato!, R. Boghettil:2, J.H. Kadmpf!

tgiuseppe.peronato,roberto.boghetti,jerome.kaempf}@idiap.ch

lldiap Research Institute, Martigny, Switzerland
2EPFL, Lausanne, Switzerland

OBJECTIVES

® Fnergy heating density predicted on up to 100-m-wide tiles

® A machine-learning model based on land-use maps only

® Training and European-wide deployability based on open data

® Possible applications for district heating network (DHN) potential analysis
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METHODOLOGY

e A convolutional neural network (CNN) trained anc
tested on building heating demand (IDC) anc
cadaster (CAD) datasets for over 16,000 buildings
in Geneva area (60-20-20% split) using the Euro-
pean settlement map (ESM) as input

e Comparison with a reference engineering model
(Hotmaps) and a baseline linear model

e Spatial aggregation on a fishnet grid (100, 300,
500-m wide tiles) including a 100-m buffer for the
context-aware model
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RESULTS Resolution  Median Mean STD
e (Qutperformance over baseline (37 to 13% error)  CNN 500 m 5.2% 6.6% 6.6%
e (reater accuracy with increasing tile resolution, CNN 300 m 9.4% 13.4%  16.1%
up to 6.6% error for a 500-m resolution Linear model 300 m 14.3%  37.2% 122.4%
e For a 100-m resolution, improvement of about 9 “NN W00m  34.7%  424%  49.5%

. . CNN 100 m 28.1% 33.7% 30.5%
% points (mean error) using a context-aware CNN context-aware
Hotmaps 100 m 15.8% 28.4% 50.9%
Comparison of the CNN Comparison of the baseline model Comparison of the context-aware CNN
at different tile resolutions and the CNN at a 300-m resolution and the reference engineering model
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CONCLUSIONS AND OUTLOOK
e The model reaches similar accuracy as Hotmaps

engineering model, but with fewer, more widely
available and open-access input data

e DHN-suitable areas shown by the model predic-
tions are Intuitively located Iin inner urban areas

e The model Is ready to be deployed as an on-the-

fly calculation module in the EnerMaps web platform — Se——————— 300-m tile
500 1000 1500 2000 2500 3000 = existing DHNs
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This work has been conducted in the framework of the EnerMaps project (www.enermaps.eu), Data sources: |
. . ] JRC: European Settlement Map 2012 release 2017/ - https://doi.org/10.2760/780799
funded from EU Horizon 2020 research and innovation program under grant agreement N. 834161.  g7G: scane_indice_moyennes_3_ans and cad_batiment_horsol, 19.12.2020; ctss_chauffage_conduite, 03.04.2021 - https://ge.ch/sitg/

Hotmaps: heat_tot_curr_density; gfa_tot_curr_density - http://hotmaps.eu
Swisstopo: SWISSIMAGEZ25 - https://swisstopo.admin.ch
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