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A Real-time Wildfire Risk Assessment Model for Transmission Corridors Based on Feature

Engineering, Ensemble Learning and Model Fusion

ZHANG Keying, WU Xingiao, ZHAOQ Jiguang, LIU Lan, QIN Ping, WANG Hao, ZHAN Tanbochi
(China Southern Power Grid Digital Grid Research Institute Co., Ltd, Guangdong Province, Guangzhou 510700, China)

ABSTRACT: Wildfire disasters are easy to cause tripping of
overhead transmission lines and threaten the stable operation of
power grid. In this paper, a real-time bushfire risk assessment
model for transmission corridor based on feature engineering
and Boosting algorithm is proposed. First of all, the original
data of four categories of 20 characteristics, including human
activity behavior, geography,
bushfire disaster,

real-time meteorology and
which affect the
occurrence of bushfire in the transmission corridor, are
Then the quadratic
polynomial is used to derive the features and generate 236
features. Considering the time complexity of model calculation,
the  Wrapper five-fold
cross-validation method was used to iteratively obtain the 100

regional historical

collected, extracted and cleaned.

method combined with the
features with the highest importance to construct a feature
subset as the model input to construct a real-time bushfire risk
assessment model of transmission corridor based on Boosting
algorithm. In order to minimize the log-loss function as the
optimization objective, the Bayesian optimization algorithm
was used to search the parameter space and obtain the optimal
model parameters. Finally, the accuracy, precision and recall of
the model are verified on the test set. The model performs well
with the accuracy of 96.4%, and recall of 88.1%, which can
effectively evaluate the real-time risk of the transmission
corridor in real time.

KEY WORDS: Wildfire; Transmission Corridors; Ensemble

Learning; Feature Engineering; Risk Assessment
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Tab. 1 Features of Human Activity

5 ES|

1 B Ak B B

2 P A K P

3 P — 2R 0N B B

4 PR R P

5 N

6 UNEE R e Y S

1.2.2 HuFRAE SRFE

PR AR SR AE T 2 R A AR I A M BEARFAE
HUTE A 6] 22 i S s AR ORI, B R
AR o ANRIRE A SRR KM G REFEANE], Ll ko
FEL KRR MERE S R SRR B RRTRAS
FRIXI, AT R XU 25 2 A ND VI A Fi HimT DA
A 43 A 1 DL IEAT 638 o PR IR 25 0 B3 R U
FERSGH0, NDVI HEEHEET DL W34
KRS MEERE, A ERER IR SR
5% A O 3R A

Hi BB SRAMN 2= R M AR A 2R T, 2 B2 K0
PRIGEFN & QETR S, MHOCHRIE 2 BEAFREE . S,
mRE L P,

R, ASCEBLERE. 4. e W,



¥

R 3

]y AT XU A5 2. MR R KU S5 20 R0 NDVI
FERE AR 8 ANRFALE A b FRRFAE X 1L K XU ) 5%
Wi, 0% 2 Fros. e #3109 1km X 1km.
7 2 WIRES4FE
Tab. 2 Features of Geographic Information
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Tab. 4 Regional Historical Fire Features
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Tab. 7 Hyperparameter Search Space of Each Model

A S H AR RS R EBUE
max_depth 11
learning_rate 0.43
min_child_weight 1
XGBoost colsample_bytree 0.75
gamma 0.30
n_estimators 120
learning_rate 0.49
bagging_fraction 5
feature_fraction 0.67
num_leaves 50
LightGBM reg_alpha 9
reg_lambda 8.40
bagging_freq 5
min_child_samples 26
depth 6
border_count 254
12_leaf_reg 3
learning_rate 0.23
leaf_estimation_iterations 10
CatBoost bayesian_matrix_reg 0.10
model_size_reg 0.5
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Tab. 8 Confusion Matrix

S BR\ T WA RAE | Tl RE
ik ik
KB AR R ALK Ty Fy
bR A Tk Fo Tp

STV, AT NI P, R P,
A1 P 0 B AT 8, Fm T

= To + Ty (1D

fOT +T +F +Fy

P, = Te (12)
To+F

) = Te (13)
T, +Fy,

2

:Sliéi)fifi (18

PP, +P,

AL 2 P, R LR A TR IE i B RE AR o BT R
AL RS2 Py S W FIIN 45 R IR R REAS o
LSO IR e ) A [T 26 P e e 3 552 g T A3 D
A H TN 5 R A T A5 ) A

H T A B Z ARG A — E F2FE L ARXE, TAE
Sebr HE TAEH, METHEE R, 248N 5
EHERMHAEE AT, B AR SOEFEHER R FE
RAE RV FRbR, GEE A 0] 2 F0RS i 2 () R A
FYENSH, £ F IR T A R R ERNE, SH 4.

B SCR P REVFIN TR A IR 2, B Jp
FIHER R . B E R RIIESS, AR e
PRSI AT R0, w] LA B P Sy TRE v a2
AT R ANV A B 75 WA B o
2.5.2 PPAGRERIAERRZR . A [ 3 AR AN

P 6. 7 XFEERT%n, SR S CatBoost 1517
PEEEAE R . 7 0] AT R A 7 T 2 B A
AR B ERRHATRAEATAE . BARVLSRHER R IA
F1| 98%, {HA [BRAFHFIIEESHH 76%HE 4,
==Y, SRV R S R N Y E N A N
G, EAEERE, T HAEE,
FEATA X LightGBM #5578 v ffy 25 1 A8 (32 T I
=, ST A R UER RN 84.3% T4 94.3%,

FME M 75% T+ % 83.5%.

100 1 —
E80
@60
§4O = XGBoost
mm | ightGBM
20 —— CatBoost
0 Decision Tree
HET % EEE R
VAL TR bR
E 6 MMEELERE. BEIRMIFFIEXTEE
(FHEITHERTED

Fig. 6 Comparison of Accuracy, Recall and Harmonic
Mean of the Four Models(Characteristics without

Derivative)
100 | ]
80
i
. 60
240 |
3 —= XGBoost
4 == LightGBM
— CatBoost
) Decision Tree
R E.E$ B HASE
AR EGEL

7 POFIRBERER, BERMIFFIE L HERTE)
Fig. 7 Comparison of Accuracy, Recall and Harmonic
Mean of the Four Models(Characteristics of the Derivative)

2.5.3 PHEEALIZAT AR

AN [ B9 B N B i) R0 P00 FsF 1) %o EE B ] 84 9
B M 8 Al 13, R AERT AR )5 » B 25 LightGBM,
HARBM RIS TR B E K, LightGBM SZHFHIE
YEFEH H RN . 2 REAT A R R AL
CatBoost tH &/ HAMB BT %, INZRI RILIK
T LightGBM, [FI#Ez iR HALPIFERL . A 9
AR, 4 FREEE R T IATRHEAT AR kR
AREER,

CEEHREATA TR, XI T XGBoost fil CatBoost
B, ATLOEREAIATRAEAT AR, FROEAT A X IX
PSR R BT 2% 25 47, 5 43 3] R A
FE M ELA, B RHEAT A A et M X
PR 2R Ly KR ASTION P At 1, R e /s = e L
KBEARTRIM R . (HXFT LightGBM, HFAEAT
AR EE, STA G HER R T 10%, A
8 b7t 8.5%, H HAFAELE 1R 5 3G K I AR 38 m
SR TR S 4, A R ) L 22 /N AR,
TEVUAR G L 2 TARVA MR AL« an SRAN 5 RE v A
2GR AIYETER, W CatBoost H LK
Ao



L

A

R 9

— XGBoost
500 mm LightGBM
— CatBoost
400 == Decision Tree
I
@300
ﬂ‘
200
100
0

Tk AEfTE

By

8 IZKESE)xTEL
Fig. 8 Comparison of Training Time

0.51 — XGBoost
mm LightGBM
0.4 — CatBoost
== Decision Tree
i
i 0.3 4
”
*3 0.2
0.1
0

Ttk ARRTE

AL

E 9 FHmeTE) %t
Fig. 9 Comparison of Predict Time

2.5.4 BT AR TR L KIS S B AIE 43 BT

AR 2021-2022 B 77 144 SE T 1L KR
el KA AE MRS A B AT S S0iE, Tt
187042 5% S G JA I B Hds , Horp TAL LK
R 6620 5%, ALK SER AR 180422 2%, 1Lk
AHE L KBEA LN 1 B 27, B4 8008 20 NMFFAE,
HArBUERE . 1 /N FRKE . R AR X R Y
ANRFAIE N SE B RFAE -

P 7 FEL I L1 KRS 3 A PR L oK PRI 55 4%
FVYANEEL, 6620 £ SERT TR 1L K i 80.8%7%
TE RS 5540 R — 2 A PU 2R (1) X 4. 180422 25 F 1Lk
b 60.35%75 (E 1 =GR DY Z R X 35 TR
WL K oA R B S IR, AR SRR, B — R
P B AR FRE YL T R SR, HE R M DL B B
o, EERA S

WETT 2.5.2 Frid, ASCHEH PR TRAENT A
f) XGBoost. LightGBM #l1 CatBoost &ik iR 2 43
AN 93.4%, 94.3%F1 96.4%, #1013 45N 83.1%,
83.3%F1 85.5%. FHT = AN4E Rk 2 ) 158 2 o iy 2% A
HE R A A oy B, WO DL T RRAE AT A A

LightGBM [ AL T 25 B A5 330 4T 2 B4 T,
MR WK 10 AR .

i

& 10 FA R E LMD E LK ASKHIIEIES
Fig. 10 Validation and Analysis of Real-time Satellite Hot
Spots in Five Southern Provinces

MNP R 5 5 e T 2R R [ 2R AR AR T LA, AR
SCHRE SRR 4y IS s B R AE Ll Koy A P R AR
SR IX IR, KSR R 7 A IR 11 o,
94.7%iR AR KRR BN K, 6620 2% LA
ek SR 11.7%5r 845 %, FHET R 7 FL M
koA, KRS 2RI 7.5%, 78 IEFFEA
BRI SIS, AL GG IR IR R .
HEESIEE TR, Mt SemuE ik, Bqega
NRBEINE EEA K, AR R TRHE T
FEFNEE 2 2] A R AR L T & 1 K o A B
BRI S AR AR, ] LIEAHTE S
TFRL KB IR TAE.

[ 11 F75 A& SEAREERL KRR HK 5
Fig. 11 Misclassification Analysis of Real-time Corridor
Wildfire Risk in Five Southern Provinces

2.5.5 45 FLA8 B SE A 3640 3 B

ASCAE e 77 T8 U 80 1 Ll ok ik i 2= 451 3k
A7 LK B 1 SE B BRAIE, R 77 L) L K A B A S
PR A TR AEATAE AT LightGBM IR 7Y T 45 B
Pl 12 frs o



10 5K ARG

ST R IE AR AN B >0 5 R R i 5 14 LA TR S L XU PP At 2R

F 7 L K

ightGBM
r

P SES
IER LMK 5

12 Fa75 A BRI IE S

Fig. 12 Verification and Analysis of Trip Cases in Five
Southern Provinces

80 51| L Sk vl 225 v, 559K Bk ] AL AR T 7E R
77 F I g3 A L e ORI 85 2 Dy = 2% B DY 2% 1) 1X
B, I R AL AR R SRR A S R GUFAE, B
— k1 BRI R 20 4ERFAE M) EAE AR RN,
88.75% 1) Z 451l ] LA 3 T REAEAT A2 AT LightGBM 1)
BT TR T o AR SCHE HA B2 T RP AR T AZ AR B 5
SR L ORI AR B T A B A s
7S T Ll KR A 6 AIE 43 BT 0 2 A Bk i) SEZ 451 56
WEA T ERR I A, WA &R S 4 N T e
ik Biva TAE

3 e

ASCWFFE T AN [RRFAE R Ll KR 75 R AR B
BRRRE, 4G N TR ReFINLES 5% 2] S pr v &
1%, T Wrapper HiAR . 22 CEGUEAT = Fh Boosting
S, PR T — P i TR SN 1L K OXURS: DR AR
R, AR\ TR A SErE TR L KRR L ks 5
AT TRAES AT, KRR KA Y 1t
27, ZiRlF

(1) SKFIHFE T LA Boosting £ ik 24 > HEZE
YR SRR 1L KOABS EAT TN, SR R RRAEAT
A2 7] CatBoost Sz R HERf R e =1, N 96.4%, H
13y 88.1%, FAII{Ey 85.5%

(2) K FIHFE LA Boosting £ i 2 > HEZL
AR R SRR LU KRS JEAT FIOINISS , >Re F AR AT
A1) LightGBM Hia T A fefd:, I3 75 ) [A]
ANEIR TR AERTAE ) CatBoost 592 10%, 57 v
KA 94.3%, HFIFRE 87.8%, HMIIEE 83.5%,
WA TR RFIE AT 2E 1) CatBoost 5k

(3) A EAR AT THRAE TS, BbdE TA
[FEI AR L, AHECT A2 DU, B2 R
KA KIBRTE, 27 16%, AT ohemt, B
ThZRIE S 20%.

(4) MHERAZE . A [l ZARFIE = A B
N, GRHIERATA, REABER mBLI AR,
LightGBM HikiRFH o i3, HuEmR, HH%
FHYFIEE 53 e = T 10%. 0.7%F1 8.5%.

(5) ML THAMEE T A K, ARSI
FETRAE TR RN 3 5 ) A8 il 11 A R TR L
K SIS RS PG LAY AT AR IS I R ARAE, A
VAR AE ST TR 1 K A R e i A2 A 3 A Sk
i) 251 P YL i G A B s R R [l 2R, W]
PLSEE 8 S HEALT R H & ki e TAE.

AL R B il 2 ) Bk B RARFFATAR
e, Rk AT DLW A SCHE I BVEAE Spark
MapReduce 5573 4f 20K Hf AL BEAEZE T 1S3, DA
b1 s 2 ot =11 RS [E7R € S N R BT = N -

SR

[A). T3, &P SEAR, RURTES J AR50 6 0 DX L 2k 51 e P 8 B D 26355

FEAERTF 7T [9]. 78 B R 545 R, 2020,39(12):1626-1629.
HE Cheng, SHU Lifu, LIU Kezhen, ZHOU Shengrui. Study on
environmental characteristics of high voltage line tripping caused
by mountain fire in guangxi [J]. Fire Science and Technology,2
020,39(12):1626-1629(in Chinese).

[2]. A RO A R, B3 R D ST R AR R T K A e T 1) A

LR B Bk R R R g A B Al [0 BB R B R, 2022,
46(07) :2778-2785.D01:10.13335/j.1000-3673.pst.2021.1039.
ZHOU Enze, FAN Lingmeng, HUANG Yong, ZHOU Zuo, ZHO
U Wentao, CHEN Wekijie. Risk distribution assessment of bushfir
e tripping in transmission lines based on flame combustion mod
el [J]. Power Grid Technology, 222,46(07):2778-2785.D01:10.133
35/ J.1000-3673.pST.2021.1039(in Chinese).

[3]. il EE B, JA AR 2, SR A%~ 20, X, S 2 i PR i 22 SR A BT Ly ko
AHF K m P& BOE # R, 2017,
43(08): 2524-2532. DOI: 10. 13336/j. 1003-6520. hve.20170731012a
LU Jiazheng, ZHOU Tejun, WU Chuan-ping, LI Bo, LIU Yu, Z
HU Yuan.HighVoltageTechnology,2017,43(08):2524-2532.D01:10.13
336/j.1003-6520.hve.20170731012(in Chinese).

[4]. A RO, W RE W, TR R B B, AR BE 4 L. R Y 1 K R R B

RS TR B AR [J]. 1 ) TR 4R, 2020,39(03):58-64.
ZHOU Enze, HU Siyu, ZHANG Lujun, WEI Ruizheng, WANG
Hua Zhao, Yang Fan. Characteristics and risk warning technolog
y of bushfire disaster in power grid [J]. Electric Power Engineer
ing Technology,2020,39(03):58-64(in Chinese).

[5]. it BB, JA AR 2, SR A%~ 20 X S 2 i PR i 22 SR A BT 1y ko
AR5 W [3]. v LR B AR, 2017,43(08):2524-2532.D01:10.13336/j.10
03-6520.hve.20170731012(in Chinese).

LU Jiazheng, ZHOU Tejun, WU Chuan-ping, LI Bo, LIU Yu, Z
HU Yuan. High Voltage Technology,2017,43(08):2524-2532.DOI:1
0.13336/j.1003-6520.hve.20170731012(in Chinese).

[6]. el RBURE, 3 8 kvl BB 48, B, B8 = S AR X 1l SR T ¥ T
FAE H P R [0 SR RH, 2020, 48(01): 132-140. DOI: 10.
19517/j. 1671-6345.20190025.

ZHOU Enze, HUANG Yong, CHEN lJie, WEI Ruizeng, WANG
Tong, SUI Sanyi. Method of mountain fire identification in guan
gdong and its application in power grid [J]. Meteorological Scie
nce and Technology,2020,48(01):132-140.D01:10.19517/j.1671-634



¥

R

11

71

8.

[al.

[10].

[11].

[12].

[13].

[14].

[15].

5.20190025(in Chinese).

JARBGAE A R AR S B D RS, e T e R U 1 ) A H R B
FORAIPAN 9] #8 70RH 54 5 TR, 2017,33(03):26-30.

Zhou Enze, Quan Yusheng, Wu Hao, Fang Linjie, Ye Haifeng. F
ault state evaluation of transmission lines based on fault feature
spectrum [J]. Electric Power Science and Engineering,2017,33(03):
26-30(in Chinese).

JE R SR IBUBS I 1, SR R, B A R R R T R R
BT L R B e R £ 43T [91.) 7 4k B 77,2022,35(04):80-86.
ZHOU Enze, GONG Bo, LIU Shugin, XIANG Zhun, SHI Xiaoz
hen, HUANG Daochun, CHEN Xin. Statistical analysis of overh
ead line tripping fault due to mountain fire in china southern po
wer grid [J]. Guangdong Electric Power, 222,35(04):80-86(in Chi
nese).

5% H BT 2 55, XL R AL 500KV i L 28 6 10 L K o 2 R L
i N 7 VIR ) R L N Y /| R D
% ,2011,31(34):163-170.D01:10.13334/j.0258-8013.pcsee.2011.34.01
7.

WU Tian, RUAN Jiangjun, HU Yi, LIU Bing, CHEN Cheng. St
udy on the breakdown characteristics and mechanism of 500kv t

= 2

ransmission line by bushfire [J]. Proceedings of The Csee,2011,3
1(34):163-170.D0O1:10.13334/J.0258-8013.Pcsee.2011.34.017(in Chi
nese).

W SLSF BRES RH, T 22, U ANES 3 fi 4, BT 2 0 R L K TR R
RN ARARDEDRGE RS E
#11,2014,42(06):145-153.

YE Liping, CHEN Xiyang, HE Zilan, XIE Congzhen, HUAN Ji
anhua G, XIA Yunfeng, DAI Dong. Application status of hill fir
e early warning technology in transmission lines [J]. Protection a
nd control of power systems,2014,42(06):145-153(in Chinese).
JAEF. LK IE T i L 2B B ) XS A BF FE[D]. 46
J1 K (1t %%),2019.D01:10.27140/d.cnki.ghbbu.2019.000060.
ZHOU Zhiyu. Power grid transmission line trip under fire disast
er risk assessment research [D]. North China electric power univ
ersity (Beijing), 2019. The DOI: 10.27140 /, dc nki. Ghbbu. 201
9.000060(in Chinese).

JE I B = S BRSO B 5, E Y T Himawari-8 ## b SR T
ERMfmBLB b kKBNS S SRR &8 EHK
K,2020,46(07):2561-2569.D01:10.13336/j.1003-6520.hve.20190498.
ZHOU You, SUI Sanyi, CHEN Jie, ZHOU Enze, HUANG Yong,
WANG Tong. Monitoring and Alarm technology of transmission
line mountain fire based on Himawari-8 Geostationary meteorol
ogical satellite [J]. High Voltage Technology,2020,46(07):2561-25
69.D0I:10.13336/j.1003-6520.hve.20190498(in Chinese).

Wi (5 B, A%~ W3 5K A0 0, RV, A4 S0 s A el 2 L oK 0 T
RIS 0], 781 RGO 5 4% 1,2014,42(16):89-95.

LU Jiazheng, WU Chuanping, YANG Li, ZHANG Hongxian, LI
U Yu, XU Xunjian. Research and application of bushfire monito
ring and early warning system for transmission lines [J]. Protecti
on and Control of Power Systems,2014,42(16):89-95(in Chinese).
R £ B, XU, A% 30 2 A i, [R5 ) S 5 0 i v 2 L Ly T
i % 52 EN [l ] el i %
A ,2017,43(01):314-320.DOI:10.13336/j.1003-6520.hve.2016122704
1.

LU Jiazheng, LIU Yu, XU Xun-jian, YANG Li, ZHANG Guoyo
ng, HE Li-fu. Prediction and early warning technology of bushfi
re in overhead transmission line [J]. High Voltage Technology,20
17,43(01):314-320. (in Chinese) DOI:10.13336/j.1003-6520.hve.20
161227041(in Chinese).

i (50, XU, 52 4~ SR 215, RS 78 i e 2 1L K PR I 5 5

[16].

[17].

[18].

[19].

[20].

[21].

[22].

[23].

[24].

A S 7/ I ) PR S ES T - RS 1R S -
#%,2015,35(21):5511-5519.D01:10.13334/j.0258-8013.pcsee.2015.21.
015.

LU Jiazheng, LIU Yu, WU Chuanping, ZHANG Hongxian, ZH
OU Tejun. Research on satellite monitoring and alarm algorithm
of transmission line mountain fire [J]. Proceedings of the CSEE,
2015,35(21):5511-5519.D01:10.13334/ j.0258-8013.pcse.2015.21.01
(in Chinese).

Shi, Shuzhu & Yao, Chunjing & Wang, Shiwei & Han, Wenjun.
(2018). A Model Design for Risk Assessment of Line Tripping Caused
by Wildfires. Sensors. 18. 1941. 10.3390/s18061941.

JE SR, B 5 kv, R B, R O T PR AR £ 4 A i H 2k
LTI 7V 5 A /1 N S ) R = B A~ N 53
R,2020,14(04):8-16.DOI:10.13648/j.cnki.issn1674-0629.2020.04.002

ZHOU Enze, HUANG Yong, CHEN lJie, TIAN Xiang, WEI Rui
zeng, ZHOU Zuo. Overhead transmission lines based on graph

model fire risk rating forecast model [J]. Journal of Southern Po
wer Grid Technology, 2020, 14 (4) : 8-16. DOI: 10.13648 / j.ca
rol carroll nki issn1674-0629.2020.04.002(in Chinese).

RE/IMR, W B, T, AR RS AR BE T 1L IS 2 R [ PR X S L3 T X
P[] H ) R G ARY 5 51,2018,46(04):1-9.

XIONG Xiaofu, ZENG Yong, WANG lJian, LI Haoran. Risk ass
essment of transmission channel in forest area based on temporal
and spatial characteristics of bushfire [J]. Protection and Contro
| of Power Systems,2018,46(04):1-9(in Chinese).

SERR A T L R T P L B SR B A DT VA O] R R
R ,2018,44(08):2433-2441.D0I:10.13336/j.1003-6520.hve.20180731
001.

Ai Xin, Zhou Zhiyu. Key evaluation method of power grid trans
mission line under bushfire disaster [J]. High Voltage Technology,
2018,44(08):2433-2441.D01:10.13336/j.1003-6520.hve.20180731001
(in Chinese).

Liu, Yu & Li, Bo & Wu, Chuanping & Chen, Bao-Hui & Zhou, Tejun.
(2021). Risk warning technology for the whole process of overhead
transmission line trip caused by wildfire. Natural Hazards. 107. 1-18.
10.1007/511069-021-04579-y.

Dian, Songyi & Cheng, Peng & Ye, Qiang & Wu, Jirong & Luo,
Ruisen & Wang, Chen & Hui, Dafeng & Zhou, Ning & Zou, Dong &
Gong, Xiaofeng. (2019). Integrating Wildfires Propagation Predic-tion
Into Early Warning of Electrical Transmission Line Outages. IEEE
Access. PP. 1-1. 10.1109/ACCESS.2019.2894141.

R 5 B, XU, A% 30 2 A o, 5 ] 5 0 S 5 0 i v 2 B L Ly T
it = # EN [31. = H S H
A ,2017,43(01):314-320.D0I1:10.13336/j.1003-6520.hve.2016122704
1.

LU Jia-zheng, LIU Yu, XU Xunjian, YANG Li, ZHANG Guo-y
ong, HE Li-fu. Prediction and early warning technology of bushf
ire in overhead transmission line [J]. High Voltage Technology,2
017,43(01):314-320. (in Chinese) DOI:10.13336/j.1003-6520.hve.2
0161227041(in Chinese).

Chen, Weijie & Zhou, You & Zhou, Enze & Xiang, Zhun & Zhou,
Wentao & Lu, Junhan. (2021). Wildfire Risk Assessment of
Trans-mission-Line Corridors Based on Nawe Bayes Network and
Remote Sensing Data. Sensors. 21. 634. 10.3390/s21020634.

JE SRR B B SR B A 1, AR, R U R TRD 3 DL S0 R %
4 B A JRR o RGPS VP Al B A [3]. 8 5 F IR, 2021, 15(08):
120-129.DOI:10.13648/j.cnki.issn1674-0629.2021.08.015.

ZHOU Enze, HUANG Yong, GONG Bo, WEI Ruizeng, XIANG
Zhun, CHEN Weijie, ZHOU Zuo. Based on the simple bayesia



12

T T FE

ST R IE AR AN B >0 5 R R i 5 14 LA TR S L XU PP At 2R

[25].

[26].

[27].

[28].

[29].

[30].

[31].

[32].

n network transmission corridor fire risk assessment model [J]. J
ournal of Southern Power Grid Technology, 2021 (8) : 120-129.
The DOI: 10.13648 / J.Carol Carroll Nki Issn1674-0629.2021.0
8.015(in Chinese).

JE TR B B R EE P R T G i T RIS TR (1 B i L R
L R S5 R TR Y [9]. ¥ 77 AL R, 2020, 14(04): 8-16. DOI:
10. 13648/j.cnki.issn1674-0629.2020.04.002.

ZHOU Enze, HUANG Yong, CHEN Jie, TIAN Xiang, WEI Rui
zeng, ZHOU Zuo. Overhead transmission lines based on graph
model fire risk rating forecast model [J]. Journal of Southern Po
wer Grid Technology, 2020, 14 (4) : 8-16. DOI: 10.13648 / J.C
arol Carroll Nki Issn1674-0629.2020.04.002(in Chinese).

JA B, B 5[], B B B, 1) A, R e T T T R B A
NS N S VI QW G T A ) R R N 52
K,2022,16(01):145-154.D0I:10.13648/j.cnki.issn1674-0629.2022.01.
016.

ZHOU Enze, HUANG Yong, XIANG Zhun, LUO Yingting, WE
I Ruizeng, XIANG Kunxuan, ZHOU Zuo. Based on the matter-e
lement extension fire risk assessment model of transmission line
[J]. Journal of Southern Power Grid Technology, 2022 (01) : 14
5-154. The DOI: 10.13648 / j.carol carroll nki issn1674-0629.20
22.01.016(in Chinese).

J SR S A RO, v 152, S RS, BB A, MR R T I AR A R
BT L R B i b 2t 43 [91.) 7 4k B 77,2022,35(04):80-86.

ZHOU Enze, GONG Bo, LIU Shugin, XIANG Zhun, SHI Xiaoz
hen, HUANG Daochun, CHEN Xin. Statistical analysis of overh
ead line tripping fault due to mountain fire in china southern po
wer grid [J]. Guangdong Electric Power, 222,35(04):80-86(in Chi
nese).

AR BRSO F A SO, AR, 5K st 56 T RO 1 R R e
e MR WO OB R B o QL B OW 5
%%,2020,57(06):82-87.D01:10.19753/j.issn1001-1390.2020.06.013.
LI Longji, WEN Qingfeng, ZHOU Wentao, XI Xiaoguang, ZHA
NG Chi. Based on large data transmission channel intelligent ris
k precontrol technology research [J]. Electric Measurement and |
nstrumentation, 2020,57 (6) : 82-87. The DOI: 10.19753 / j.i ssn
1001-1390.2020.06.013(in Chinese).

R A SRR 2, SR A Rl R 2 e SRR BN 220k B B

LR B TR G T 5 2 BT 9] R LR A, 2016, 42(01): 200- 207.

DOI: 10.13336/j.1003-6520.hve.2016.01.026.

LU Jiazheng, ZHOU Tejun, WU Chuanping, LI Bo, TAN Yanju
n, ZHU Yuan. Fault statistics and analysis of 220kv and above t
ransmission lines in a provincial power grid [J] High Voltage Te
chnology,2016,42(01): 200-207.Doi :10.13336/J.1003-6520.Hve.201
6.01.026(in Chinese).

Wi (B8, U M, A 0 e, SR A 1 i PR R B 1 L) R A LR 23 A 0],
THBREE 54K, 2014,33(12):1447-1451.

LU Jiazheng, LIU Yu, YANG Li, XU Xunjian, WU Chuanping.
Fire Analysis of Bushfire occurrence in Transmission Line [J]. S
cience and Technology,2014,33(12):1447-1451(in Chinese).

Chen, Bao-Hui. (2021). Study on Distribution Regularity of
Over-head Transmission Line nearby Wildfires.

Meng, Qi. (2018). LightGBM: A Highly Efficient Gradient Boosting
Decision Tree.

[33]. Dorogush, Anna & Ershov, Vasily & Gulin, Andrey. (2018). Cat-Boost:

gradient boosting with categorical features support.

WS HHER: 2022-11-11,
{EZ BT
FRATANL997), 2, Wik, TAEIW, WRFJim
o K R A LB o< U Rk B BF 7T, E-mail :
993592473@q(q.com;
RHMA979), 5, BURK LARIW, WHFITI
I N L IR T Bk I T

(FTEHRE Dued)



Extended Summary

DOI: 10.13335/j.1000-3673.pst.2021.0947

A Real-time Wildfire Risk Assessment Model for Transmission Corridors Based on Feature

Engineering, Ensemble Learning and Model Fusion

ZHANG Keying, WU Xingiao, ZHAO Jiguang, LIU Lan, QIN Ping, WANG Hao, ZHAN Tanbochi

(China Southern Power Grid Digital Grid Research Institute Co., Ltd, Guangdong Province, Guangzhou 510700, China)

KEY WORDS: wildfire; transmission corridors; ensemble learning; feature engineering; risk assessment

Wildfire disasters are easy to cause tripping of
overhead transmission lines and threaten the stability of
power grid. In this paper, a real-time wildfire risk
assessment model for transmission corridor based on
feature engineering and Boosting algorithm is proposed.
First of all, the original data of 20 features, including
human activity behavior, geography, real-time
meteorology and regional historical wildfire disaster
factors, which affect the occurrence of wildfire in the
transmission corridor, are collected, extracted and
cleaned. Then the quadratic polynomial is used to derive
the features and finally generate 236 features.
Considering the time complexity of model calculation,
the Wrapper method combined with the five-fold
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Hyperparameter Optimization Based on Cross Validation and Bayesian
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cross-validation method is used to iteratively obtain the
100 features with the highest importance to construct a
feature subset as the model input to construct a real-time
wildfire risk assessment model of transmission corridor
based on Boosting algorithm. In order to minimize the
log-loss function as the optimization objective, the
Bayesian optimization algorithm was used to search the
parameter space and obtain the optimal model
parameters. Finally, the accuracy, precision and recall of
the model are verified on the test set. The model
performs well with the accuracy of 96.4%, and recall of
88.1%, which can effectively evaluate the real-time risk
of the transmission corridor in real time. The flow
diagram is shown in Fig. 1.
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