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A space prediction method for power outage in a typhoon disaster based on
a Stacking integrated structure
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Abstract: To improve disaster prevention and the mitigation ability of power grid companies, taking into account the
power grid, meteorology and geography, a power outage spatial prediction method in the case of typhoon disasters is
proposed from the perspective of statistical learning. First, data are collected in a 1 kmxL km grid, and standardized,
classified with variable one-hot encoding and screening, and construction features are processed as input data for the
model. Secondly, algorithms such as random forest, gradient boosting decision tree, adaptive boosting, K-nearest neighbor,
support vector machine, extreme tree, decision tree, and XGBoost are selected to construct an outage space prediction
model using Stacking integration technology. Finally, a city in Guangdong Province is taken as the research object to
verify the performance of the model: the prediction accuracy rate for typhoon "Mujigae™ is 0.777 6, and the recall rate is
0.914 0. The results verify the feasibility and effectiveness of the model in predicting power outage space in the case of
typhoon disasters.

This work is supported by the University-Industry Collaborative Education Program of the Ministry of Education
(No. 201902056044).
Key words: typhoon disaster; statistical learning; machine learning algorithm; Stacking; outage space prediction

0 38

AR B AR K — LA H R e A e ) 3
PRI, e & R 2t i FRL O 5 2 R T e 2 R

HEEWMB: HEFHRAFLEWHRFTARDFTH
(201902056044) ; + E & 7 & W A R FoiEN 8 AHL7 B # 8
(GDKJXM20198441 (036100KK52190053) )

RN, W AR B AT, A IE A
HRET IR, BL, R G KR E T R B
TREFT, X LR 24 =) T AR AL DA ) B 2
PUR MG iy HL R A = R 35 B S Ak B RE ) BAT
BHLSEE o

& WO L R GE RS (T 7T 2 B0 e ae ik
BRI T2 ST P JT TR, 95 T @R 4R i S B
EEMRE FRIMEISIEM BN, TR &



-

— 7 Stacking FE AR I 5 A FE N 15 LA TR IO 5 v - 77 -

WU B b KUz . A2 e S5 PE AT T, SCHR[4]
L5 G e TE 4 5 B )RR XU i e 2k
RS AT VRS, (A TSR A s EANE A T K
HreE s TR T . SCHR[5-6]75 h& WU 2k S i
[0 R Y I 0 E ol g O VAL Y 2T
PEVEAARA, (HAROE RS T KGR/ AR % R A
RIE, WRE . . EAERER, SRR
T RLAR . SCHRLTTA RGN XA IG5 4 A1 5 HH A0S He
77 Wiy 58] B R AR A R AT A, SCHR[8] A FH 52
RE RV TR TR K/ INRITT ), JE N 4 P 2 1 X
B A, (H R T AR IR A . SCBR[9] %
JEM RS S, A AT RE 59 Hh 2 SR Y
HLZE K 5 T I TIE AL . SCHER[10-11] 75 & it /2
RIZR, &5 Vot e 55 12 T 20 2 N P A B DAL T
A, EARUAEWEFEMAS A BN T 2 R
BEAT R, AES RNt oK T AL T SR B A
PRl — A& ] T REA A A D R L. 5 — T
i, VA ERTFONEREIS A, 7T RE S B U
TR, SERRRLH . R A BT R — R e
fits 2% 18 2 FEAR 2 A0 i H AR Bk R S R SKRIoIRAS 1R g
%, BT 6 X E TR XS ISR

N T RESEI I R o 23 WE T A ok T R 1
{5 LR AL 1 3 —AMIT T R R, TR ST
S ST ET O T AR R R XU HEAT PG BIE T, 3K
MR RE . SEHER . S, FEXT5 T, SCHR
(12178 FH 32 4 [l V= S 57 U5 PR 30T Fi 0 i 5 i
R, SCHR[A3] 5 TR R AR ADURE X i ri 22 3 T 5
PES BT B (BT VAR TN 2 5,
HAR ETFR 2R G0 2 45 I i 2R i /e . SRk
[LA1R FH A 30 (B YA R AT 65 X0 R4 L TN
7T, [15-16]70 4 & AT 5 AT ) | LR PETR
ERETUANT SO AR, (B T RS Y LR,
TR RS BE A . SCRR[LT]) F BEALAR AR S a0k 47
57 HL, 2 [ 000 R P AL B — IRV A 4 v T 2K
R, SCHR[8]AI I BEHLAR MR S0 5 i [X Sk A
BEATTIN, IR LA BRSO SRS T 45 e X AR
T, EFRE A 1 km><d km, {H2 AR
M —BE R M HE S, FrEEdE 2
A2 (M 5 oC R AR R o, i HAUANA S5
A EE AT, R R 2 TR R R R
MIFE s ¥adm, DA EER 8 FEA I T A0k
AT A2 9

SCHR[LOTA FH SR B T VR0 R AR . BEHLARAA
S SRR PR (] VA = P R AR RO LG, BT X R
W, B R BT b AR — AR 2 FL A b AT B
PSR MIRCR . BRI HORAE — € AR E IR T

LM%, Stacking fEHLAS 2] = REM TR
—, SCHR[20-22] ) Stacking 75T IERE S, 45
R, FIF Stacking 47 £ RS TR B g E B —
PR B hl LB TN RE, R Stacking 4E
R TR S 2 5008, WG ST I A R F AT
& X L RGEIR A — MR T S T 1A

R, A3 —F Stacking 5 A I A R
9 FE N S (A T 7% R Stacking BAR N £
AT, X 1 kmx<L km PRSI 43 5 11X 5k
HEAT A E S TR, SEBLE s I TNRS B2 o AR ST
IR Stacking MAS R 535 16 1 FEZ IR ARAE 2 18] fr)
KR, WG — SRR G RR I I — 00,
TS5 B0 RA B0 B, S K AR 4 i
Tt -
1 BRRETEETEFNESS

AR SCIENLIN & A T T 15 R A ) TR AE 2 4 P
1R

‘ 5 Rl T et ‘
i v
HEM Ham i J

2 AR AT
i

L

B 1 BXRETFEEEFUNESR
Fig. 1 Spatial prediction framework for power outages
under typhoon disasters
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Fig. 2 Sample statistics of surface type and
underlying surface type
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