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Fig.1 Indicator system of evaluating storm surge disaster losses
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Fig.2 The process of extracting the terrain data of the typhoon (199005)
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Tab.1 Buffer radius setting rules

B R Pl iR KK/ (m/s) P X A4/ km
P It 10.8~17.1 150
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Fig.3 BP neural network structure diagram
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Tab.2 Result of Metric Relevance

LLETF 7, RIRFE G, HLEYI Z, KIREE G, LR Z, RIREE G,
7, 0.879 9 Z 0.984 4 7\ 0.8147
Z, 0.879 3 Z, 0.969 1 Zy 0.957 2
Z, 0.980 5 Z, 0.978 6 Zy 0.9119
Z, 0.976 9 Z 0.980 5 Zy 0.982 7
Zs 0.960 1 Z,, 0.835 4 7, 0.959 3
Z, 0.885 2 Z\s 0.885 7 Zy, 0.978 9
7, 0.979 6 7y 0.908 9 — —
Z, 0.954 1 Z, 0.747 4 — _
®3 NEBEFREFHIET
Tab.3 Partial display of storm surge indicator factors
ARgES RKEKIEAKem  RMZHKEBR/hm? G/ MRS/ H R e M AR
199005 204 88 000 5815 1013 275.5 12.9
199608 200 100 000 93 600 496 415.4 16.6
200505 234 203 000 8100 668 509.4 17.9
202004 205 5300 500 119 199.3 10.5
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Fig.5 SSA-BP neural network fitness convergence curve
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Tab.4 25 training samples model fitting results

G . SSA-BP BP S . SSA-BP = . SSA-BP BP

pr M e omam owe P pam BRI O o mam
1 4.60 11.41 7.67 10 40 36.44 43.98 19 6.30 8.18 6.30
2 5.67 9.15 5.67 11 12.75 8.55 12.76 20 7.79 3.83 7.79
3 27.10 32.13 31.16 12 29.60 29.87 29.63 21 7.12 6.96 17.83
4 14.20 17.17 10.19 13 11.52 7.87 11.52 22 11.85 10.95 11.87
5 35.20 27.52 24.15 14 6.07 6.01 7.06 23 1.92 2.29 24.88
6 37.14 29.15 32.14 15 15.69 19.67 28.49 24 41.45 43.30 27.46
7 33.50 35.60 38.52 16 0.36 4.90 0.37 25 0.83 1.28 3.39
8 7.80 10.55 3.58 17 18.18 21.31 10.42 — — — —
9 11.56 10.12 11.57 18 6.93 9.02 0.27 — — — —
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Tab.5 Comparison of test set results of different models
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Fig.7 Fujian province sample training fitting results
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The assessment of storm surge disaster loss based on SSA-BP
neural network model

JIA Binghong', ZHU Wenshuo', WANG Ruifu', GAO Song’, HU Ying', WANG Huaiji'

(1. College of Geodesy and Geomatics, Shandong University of Science and Technology, Qingdao 266590 China; 2. North Sea Marine Forecast
Center of State Oceanic Administration, Qingdao 266061 China)

Abstract: This paper selects 29 sets of complete historical disaster data of storm surge recorded from 1990 to
2020 in Zhejiang Province, and establishes a systematic disaster loss assessment indicators system for storm
surge. Then, the indicators are screened and preprocessed using grey relational analysis method. Finally, this
paper proposes a BP neural network model optimized by the sparrow search algorithm to evaluate the direct
economic loss of storm surge disasters. The results show that the R* value is 0.771 when the training set is fitted
using the traditional BP neural network, while the R’ value reaches 0.916 after optimized by the sparrow search
algorithm (SSA-BP) with improved stability and accuracy.

Key words: storm surge; disaster loss assessment; sparrow search algorithm; BP neural network



