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K-6L0, LWKEYRTNRWGE, EiE/eiEbs
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BWNEE, HE L i OEET 55T, mTED

EIPAILE O EZ IR SE LN TELEZBND.

F£72 8730200 + m/m)PL EORE, LR S H % 5.5m)L

HIZHIIN ST ORI T IO R L Lo T,

ZHUT—EM EORE SICe s b, BRKEY 272
52 DEBNIEFITNE L 2510 TH D L Bbhb.
H-710, LWKEY R NS, iEE
L TP28-50m)ZEEFT 5 & o3mnd . TbRE D X
7 IR L g U TR 72 o 72Dl 8283 E < e
L7513, TP EY R NREL b0l EE %
OiDd. —HIKTEL /O A7 BEELTD, &
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WORERIZ /e B Z BND.
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Min E(H)(h/%) ‘

(h-m/
) EAL
sk
KSR

k(m) 188

4 8 12 16 20 24| 28] 32| 36 a0 [HM
0.500 100
0.400 9.0
0.300) 80
0.200 75
0100 362| 368| 374 374| 374| 374| 378| 374| 374| 374 ;g
o060 345| 355 362| 368 373| 374| 374| 374| 374 374| (o
0050 340| 349| 357| 363| 36| 37i| 74| 374| 374 374|
0040 336 344 350 356| 361| 365| 369 372 374| 374| o

0.030] 331 3.38 343 3.48 3.53 3.57 3.61 3.64| 3.67| 3.69 45

0.020] 3.26 331 8535 3.39 343 3.47 3.50 3.53 3.56| 3.59 2.0

0.015 3.24 3.28 331 3.34 3.37 3.40 3.43 3.46 3.48| 350 35

0.010] 3.19 3.20 B2} 3.22 3.23 3.24| 325 3.25 3.26| 327 3.0

0.009 3.18 3.19 3.19 3.20 3.21 3.22 3.22 3.23 3.24 3.25 2.8

0.007 3.17 3.18 3.18 3.19 3.19 3.20 3.21 3.21 3.22 3.22 2.6

0.005 3.16 3.16 3.16 3.16 3.16 3.16 3.16 3.16 3.16 3.16 2.5
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) k(m) 18
Wi E(H) (/) 4 8] 12 16 20 24 28] 32 36 40 [Hm
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#meE | 0030 336 344| 352 360| 366| 373 379| 384| 389 394| [,
kB | 0020] 331 338| 344 350| 356 362| 368 373] 378[ 383] [,

0.015 3.29 3.34 3.40 3.44 3.48 3.52 3.55 3.59 3.62| 3.66 35

0.010] 3.20 3.22 3.24 3.25 3.27 3.28 3.30 3.32 3.33| 335 3.0

0.009 3.19 3.20 3.22 3.23 3.25 3.26 3.28| 3.29 331 332 2.8

0.007 3.18 3.19 3.21 3.22 3.23 3.25 3.26 3.27 329 330 2.6

0.005 317 318| 318| 318 3.19 3.19 320 320 321| 321 2.5
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RISK ANALYSIS OF COASTAL EMBANKMENTS CONSIDERING MULTIPLE
HAZARDS IN AN INTEGRATED MANNER

Hana SHIKATA, Katsuya HIRANO and Tatsuhito KONO

After the Great East Japan Earthquake, many coastal embankments were constructed along the coast of
the Sanriku region. These coastal embankments were built with a focus on the positive externalities of
embankments, such as reducing damage from tsunamis and storm surges, and it has been assumed that the
higher the embankment, the better. This study proposes a framework for integrated assessment and analysis
of the risk of multiple disasters, taking into account the negative externalities of coastal embankments on
the risk of natural disasters, which have been overlooked until now. The study also shows that raising
coastal embankments is not necessarily equivalent to reducing the overall risk of natural disasters by ex-
amining the risk of existing coastal embankment projects based on this framework. From this, it was found
that the current method of constructing coastal embankments focusing only on a single hazard is problem-
atic. Furthermore, by moving the variables and conducting a sensitivity analysis, the points that need to be
taken into account when implementing coastal embankment projects were clarified.



