MIHICTEPCTBO OCBITH I HAYKHU YKPATHH
MIHICTEPCTBO BUIIOi OCBITH, HAYKHU TA IHHOBAIIIA
PECHYBJIKHN Y3BEKUCTAH

MIHICTEPCTBO HAYKH TA OCBITH A3BEPBANIKAHCBHKOI
PECITYBJIIKHA

HAIIIOHAJIBHA AKAJTIEMISI HAYK YKPATHI

HAIIOHAJIbHUMA TEXHIYHUNA YHIBEPCUTET
"XAPKIBCbKHHA MOJITEXHIYHUMA IHCTUTYT"

MPOBJEMM
ITH®OPMATHUKH TA MOJIEJTFOBAHHSI
(TTIM-2025)

TE3U JABAJAUSTH I'SAITOI MIZKHAPOJHOI
HAYKOBO-TEXHIYHOI KOH®EPEHIIIT
(25 — 28 éepecnua 2025 poxy)

XapkiB
2025



YK 004.9 IIpobnemu iHpOpMaTHKH Ta MO/IC/TIOBAHHS
(ITIM-2025). Te3u naBamIATh M'ATOI MIXKHAPOIHOI
HayKoBO-TexHiuHOI kKoH(pepenmii. — Xapki: HTY
"XIII", 2025. — 138 c.

OPTAHIBATOPH KOH®EPEHIIII:

— MinicTepcTBO OCBiTH 1 Haykn YKpaiHu;

— Hanionanpua Axajemis Hayk YKpaiHu;

— Hamionansunii Texaignuit yaisepcuret "XIII", Xapkis;

— Hamionanwsuuii yHiBepcuteT "Onmeckka moitexHika", Oneca;

— Tactutryr mpobGnem MopemoBanHs B eHepreruui imeni I'.€. ITyxosa
HAHY, Kuis;

— XapkiBCchbKHH HalliOHAJBHUN YHIBEPCUTET PalioeIeKTPOHIKH, XapKiB;

— Jonbacbka aepxaBHa MamuHOOyIiBHA akaneMis, KpamaTtopchk;

— TamkeHTCHKUH IHCTHUTYT iHXKeHepiB ipurarmii i MexaHizarmii ciTbChKOTO
rocrnojapcTsa, TamkeHT, Y30eknucran;

—  A3zepbalikaHCHKUN NEepKaBHHUH yHIBEpCUTET HA()TH i MPOMHUCIOBOCTI,
baky, AsepbaiigxaHn;

— TI'py3uHChKUil TeXHIUHMN yHiBepcuTeT, Toimici, ['py3is.

EnekmpoHHa adpeca caiima KoHgpepeHryii: https://web.kpi.kharkov.ua/pim/

Ot 0
b

ISSN 2524-0269 © HTVY "XIII", 2025



lMpo6nemu iHghopmamuku ma modenroearHs (IMIM-2025), Xapkie, 2025

GRAPH NEURAL NETWORK FOR IMPROVING WEATHER
FORECASTING ACCURACY

PhD Tech, Associate professor Tetyana Petrenko, PhD student Anton
Zadorozhnyi, Ukrainian State University of Railway Transport, Kharkiv

The increasing availability of meteorological data from various sources
creates a significant opportunity for improving the accuracy of weather
forecasting. The Graph Neural Networks (GNNs) [1, 2], have emerged as a
promising alternative to numerical weather prediction (NWP) due to their ability
to model complex relationships and dependencies within a network structure.

GNNs models used to forecast local weather conditions need to be improved.
Despite the obvious successes of forecasting models based on GNN for practical
application, GNNs require expert knowledge during training. And training, like
other NN models, accompanies the entire life cycle of deep learning models.

This paper proposes a model for short-term and medium-term weather
forecasting by presenting meteorological data in the form of a graph knowledge
base. The knowledge base is formed on the results of global forecasting models
on the state of atmospheric indicators of weather conditions and the results of the
forecast in a local weather station. In the spatial graph of the base, each node
represents a specific geographical location or weather station, and the edges
indicate spatial and temporal dependencies between these locations. GNN is
designed to study the complex relationships between different weather variables,
such as temperature, pressure, humidity, and wind speed, at different locations and
time steps. A GNN architecture is proposed for a given geolocation, allowing for
more accurate forecasts. The model uses message passing mechanisms to
propagate information across the graph, allowing for the study of the
spatiotemporal dynamics of the weather system. It was investigated that the GNN
model provides improved performance in forecasting extreme weather events to
calculate the efficiency of accounting for the propagation of atmospheric
disturbances in the presented geographical grid. This study provides a new basis
for GNN in operational weather forecasting systems and more effective methods
for forecasting local weather conditions.

References: 1. Sun, X. et al. (2025), “Utility of Graph Neural Networks in Short-to Medium-Range
Weather Forecasting”, Computers, Materials & Continua, 84(2), pp. 2121-2149. 2. Yang, Q. et al.
(2024), “Multi-modal graph neural networks for localized off-grid weather forecasting”, URL:
https://doi.org/10.48550/arXiv.2410.12938 (accessed Sep.2 2025).
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