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Fig. 1 The administrative district map of the coastal district and county of Shandong Province
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A (The Weather Research and Forecasting Model,
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SC AR A B0 {E 4% X (The Unstructured Grid Finite
Volume Community Ocean Model , FVCOM)!"'9 #5i41)
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FE BRI 2537 a4 ) 0r sl 57 1) [y s S 7K A2
GORHHATIN IR . T P2 R AR 1 B934k
HTHEBINRE FB AR R 2 B, X
TRAUTHEELIX, SR PTEE 7 B i K (AR R %
BIXPRAHE, BARERER 1. s E— ek, 3K
PRV U L DX XU T A B R 5 (B ) (3 2)P7

Proxy indicators of disaster factors in Shandong Province

Lo i 50 F—il  MIRfER IKIEER T PIEAE B MR R
T (X, ) . " N N e
KOE/em  PEFEEC H,  CEKE/d KE/lem B/, #/(mm/a) IR /cm
. Tokk R 301 0.30 25 25 9 2.9 15
T .
Witk B 301 0.32 25 25 9 2.7 14
WO X (FR) 228 0.45 20 20 9 3.1 60
] X (7)) 317 0.40 20 20 9 3.1 60
St PiIREiS= 317 0.40 20 20 9 2.1 29
BHE 369 0.46 20 20 9 3.0 93
REX 369 0.30 20 20 6 2.7 29
e-20 369 0.28 20 20 6 2.4 22
FoLmi 357 0.28 15 15 8 2.4 32
Hebsh FEEEIX 372 0.29 15 15 9 2.6 65
B BT 354 0.35 15 15 6 2.6 22
SEM T 259 0.42 15 15 6 2.2 58
R 218 0.45 5 5 4 1.6 65
AN 240 0.52 5 5 4 2.0 117
g HESRT 240 0.52 \ \ \ 1.8 104
K& E 225 0.6 \ \ \ 2.2 10
1L X 251 0.52 \ \ \ 2.3 81
ZARK 260 0.55 \ \ \ 2.5 70
1 X 260 0.55 \ \ \ 2.3 43
RFX 265 0.56 \ \ \ 23 41
18 & T T P T 279 0.66 \ \ \ 2.2 92
EJ T 315 0.05 \ \ \ 1.8 45
HERX 273 0.63 \ \ \ 1.7 46
e o ST 219 0.75 \ \ \ 2.0 139
SR 297 0.65 \ \ \ 1.9 128
Al 287 0.66 \ \ \ 2.1 107
S Eﬂ;%?ﬁ 287 0.65 \ \ \ 2.6 91
g5 111 X 290 0.66 \ \ \ 2.1 120
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Tab.2 Hazard assessment system for marine disasters
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Tab. 3 Classification criteria for the intensity of coastal

waves

TR TR 988 B SR ) AR = Hym
I % 4.0<H,<6.0
T4 2.5<H,<4.0
1|43 1.3<H,<2.5
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TS RIRRCE R E bR . HAP R K F LR
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Tab. 4 Classification criteria for the risk level of sea ice
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IV (#1I%) 10d= " H UK > 5d, 50 10em = IKIEE >5cm, 3 4 1= B 0KE £ >2 1) 0.2
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Fig. 2 Single disaster species and comprehensive hazard index distribution map of in Shandong Province
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Fig. 3 Comprehensive hazard zoning map of marine natural disasters in ShandongProvince
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Tab. 5 Risk indexing for individual marine disasters and the overall risk level of counties and districts in Shandong

Province
AR BT B PR 2L gAY ek
Wi B(X, 1) PESL TR vk 1 T Wi R R
. Tk 0.54 0.36 1.00 0.83 0.04 0.53 h
T T
i B 0.54 0.39 1.00 0.75 0.03 0.53 rh
X () 0.06 0.57 1.00 1.00 0.39 0.34 ik
11 X (P5) 0.64 0.50 1.00 1.00 0.39 0.71 =
et Flge 0.64 0.50 1.00 0.30 0.15 0.63 B
oo BAE 0.98 0.59 1.00 0.95 0.64 1.00 [
REIX 0.98 0.36 0.30 0.74 0.15 0.69 T
T B 0.98 0.33 0.30 0.55 0.09 0.66 g1
= it 0.90 0.33 0.50 0.55 0.17 0.65 =1
MYt FEEX 1.00 0.34 1.00 0.69 0.43 0.85 [
EE T 0.88 0.43 0.30 0.64 0.09 0.65 B
M T 0.27 0.53 0.30 0.42 0.37 0.26 ik
Eiih i) 0.00 0.57 0.10 0.00 0.43 0.02 ik
yA=hi) 0.14 0.67 0.10 0.29 0.83 0.22 %
ERT 0.14 0.67 0.00 0.14 0.73 0.18 ik
K85 0.05 0.79 0.00 0.36 0.00 0.15 ik
Lkl il X 0.21 0.67 0.00 0.45 0.55 0.25 18
R 0.27 0.71 0.00 0.57 0.47 0.32 ik
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BFX 0.31 0.73 0.00 0.47 0.24 0.32 ik
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AT 0.63 0.00 0.00 0.11 0.27 0.16 ik
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X 0.48 0.86 0.00 0.63 0.76 0.56 i
H B IR IX 0.61 0.79 0.00 0.76 0.53 0.61 B
S X 0.86 0.79 0.00 0.64 0.41 0.77 =1
N N/ N Par yve Noye o
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Abstract: Based on the regional disaster assessment system theory, a comprehensive hazard assessment system
targeted at five marine disasters—storm surges, waves, sea ice, rising sea levels and tsunami—was formed based on
the following principle of superposition analysis. Weighting coefficients for each of these marine disasters were
obtained by analytical hierarchy process, based on which the risk of marine disasters were classified. The results
indicate that three counties/districts in Shandong Province are high-risks areas, seven are relatively high-risks areas,
nice of medium risks, and 17 of low risks. This method overcomes the shortcomings and limitations of assessments
for a single disaster, and it also makes the assessment results more scientific, rational and feasible, thus, this method
provides scientific support for the development and layout of the marine economy, marine resource development

and planning as well as marine disaster prevention and mitigation in Shandong Province.
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