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Wildfire Prediction for Transmission Lines with Multi-source Data Integration Considering

Meteorological Drought Index

ZHU Chenzhenghan, FENG Zijiao, BAO Xiuming, HUANG Jinju, GAO Jiachen, SUN Yingyun

(State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources
(North China Electric Power University), Beijing 102206, China)

Abstract: Wildfire prediction for transmission lines provides references for optimizing dispatching resources and
pre-deploying firefighting equipment. To address the issues of modeling challenges in wildfire prediction for transmission
lines, we put forward a novel approach for wildfire prediction for transmission lines based on residual-temporal convolu-
tional network with multi-source data integration. A multi-source dataset was constructed by using resampling techniques
and integrating six categories and fourteen influencing factors, including meteorological elements, vegetation conditions,
drought index, human activities, topographical features and transmission lines. Through temporal sequence matching and
spatial alignment, a spatio-temporal five-dimensional tensor structure was designed for multi-source data input. Mul-
ti-layer residual units designed with two-dimensional group convolution, together with dilated causal convolution, were
used to capture spatio-temporal correlation among variables and to fit high-dimensional nonlinear relationships between
input features and output labels. Finally, California in the United States was selected as the study area for case analysis.
Moreover, the method comparison is conducted and wildfire risk level distribution maps for transmission lines are visual-
ized, validating the effectiveness of the proposed method for wildfire prediction for transmission lines and providing
guidance for relevant authorities in conducting wildfire prevention and control efforts for power grids.

Key words: wildfire prediction for transmission lines; drought index; multi-source data; residual-temporal convolutional

network; spatio-temporal correlation; deep learning
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Fig.2 Framework of Res-TCN model for wildfire prediction for transmission lines
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Table A1 SPEI classification and corresponding

weather conditions

A YEH KA
SPEI>2.0 R 15
1.5<SPEI<2.0 IR
1.0<SPEI<1.5 e
0.5<SPEI<1.0 BN
—0.5<SPEI<0.5 EH
—1.0<SPEI<—0.5 BRETE
—1.5<SPEI<-1.0 ERIE R
—2.0<SPEI<-1.5 HEFR
SPEI<-2.0 i 5

RA2 ZUREHE XS R HRAFE T i
Table A2 Resampling methods corresponding to

multi-source data

pauit A HHRFE A R
2mEE
2m 55
RRER FEK R KL e
10 mu XIE
10 m v X
TR NDVI REE SFEBAL
TR SPEI SRR KL e
UNEE-Y;3
NEE) 2 T B TR AL
B A B S
T TR AL
MRS i o
o L FRAE R
R A3 RIEME
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