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XGBoost-based assessment method for fire risk levels of transmission lines
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Abstract: Mountain fires pose a threat to the safe operation of transmission lines. Firstly, the historical pattern of
mountain fire incidents in Hunan province from 2018 to 2020 is reviewed. On this basis, a database of mountain fire
incidents is constructed. One-hot encoding technique is introduced to numerically process textual features such as the
vegetation type along the transmission lines. Then, XGBoost technology is utilized to build a mountain fire risk assessment
model for transmission lines. Aiming at imbalanced samples between forest fire incidents and normal operations, based on
a cost-sensitive mechanism, a weighted objective function is presented to mitigate the problem of overlooking mountain
fires caused by sample imbalances. Finally, the proposed mountain fire risk assessment model for transmission lines is
tested using the forest fire incidents in Yongzhou City, Hunan Province, from 2020 to 2021 to validate its effectiveness.
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Figure 1 Historical mountain fire incidents in different areas
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Figure 2 Historical mountain fire incidents in

different months
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Figure 3 Types of plants in mountain fire region under

the transmission lines
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weather features
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Table 2 Model performance with different cost
sensitive matrices
cos £y - B4 8- w2/ % H /%
200 166.43 0.83 99.96 66.67
400 284.81 0.71 99.96 70.83
600 373.33 0.62 99.96 66.67
800 442.02 0.55 99.96 70.83
1000 496.87 0.49 99.96 66.67
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Figure 6 Example of decision tree
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Figure 7 Identification results of important features
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Table 3 Statistical results
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Table 4 Performance comparison of different algorithms

Rk W A HER/ Y A/ %
XGBoost 3 1 99.95 89.65
48 16 5 99.74 44.83

SVM 13 3 99.81 55.17

BP 1 28 ¥ 45 10 5 99.82 65.52

KNN 25 12 99.50 13.79

Hi 35 4 A1 UL, BCORAS [R) I 2R 50 12 1) ol 3R AR A
L AR EBR XGBoost A, HoAth 5 32 (1 41 [a] 2 i
1E 705, X R G S A TER 2 1Y I FIE B, T Bk 1E
B 300 L2k R) R A A, T T A A b A i R R B L
KBRS o AR SO R A9 T XGBoost [
DRI TP 5 R0 i 0 25 Sy o4 i b ) BT 1S o L £ 85 1L
PR IRV L T 0 ) R B b, A AT 323K 89.65 04
— 5 MR = (21) AT A A B 1 1 XL
W 45 2 o SRy U B XU 2 R DF A A b e S B
S M L OB 2R I — R R L 2 R R B d o A7
B, TR AR AR 2, A 3 GRS 43 4 R R AT R
N (202148 ), BLRG 5 i, ] L7 2k 6 K 9T —
K R 35 R ATAl 45 R R T 0.6, Bk T R 341K
KD TR HR B R AL 0.6, 5 I BR Ll AR Bl A
AL UL T A PR SR A R
5 OABLKAKR

Table 5 Mountain fire risk of lines

H 1) i 4B NS G 7 ST
0103 K4k #256—#257 0.432 T KK
0114 CREST #256—#257 0.667 KA KK
0119 IEIL #206—%208 0.537 Te KK
0120 IR 14 #206— %208 0.773 K KR
0218 ¥ 1%k £#209—%210 0.494 T kK
0219  JR¥E 14k £209—%210 0.639 KA KK
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