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Map 1. Osaka Lowland Topography Showing Ground Elevations From
Below Sea Level Up to 3 Meters Expected to be Inundated
By A Tsunami
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Map 2. Location of the Marker Which Refers to the 1854 Ansei Earthquake
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Map 3. Graph Showing Changes in Land Subsidence and Affected Areas

C. ALB B OBEE L EREATERANE

KB HRGMRRILo P RIZIE, FEM, DO, 2P EoBE R ALERSER S 5,
Z0H B0 [B] 121k, —k KRBT OB EEsHE S W zIHWTCE )V (55F5H, 256
m) »Hb. OREREIX, EITEHICH 5 KIEISEEDO KT &AL L. BIRTIIE
J£ 6 SRR THEIET 2 ERE 2SR S 720, SEPRBEL TRE DT R b7z 2 L33k
Thbo TLT. MITHREZ A MICRIES 5 KAVE S, 20084, Hfid, WTCZFiA LT
WKRBGEA S BV ZREAL 20114F 8 HIZIZNFIRE O —FE (2000A) 238 25 TH - 720

LA, TORMD20114E 3 H11H, WILHARPFERORME (M0) A3FEE L7z, 440,
KRB 5K 700kmBENL TB Y BED 3 ThH o720, PHTAFET 2 HTRIZE o T,
PHEEITCEMZODICRON 2L Bbh, Ll ZOREA b TE&201E, KA
JIRE) ORI L 2 ERE NV ORED EOWETH o720 72& 21, FFTFE VDR ERET
F137emDFENAFEE L T 722 &A% #EBEr O SHH Lz, 2k - T, etk
T360 7 AT 52 DOWEDPAE L, BEOOENIZTTHI007 FrilE L 51IETIEATY ¥
TR LR L & o lze MICKIFR—FAET L7720, 2L R—=F — 4351 L 5 449°
MUk 5720 BiKBEDAT 7 I COA R, BEH/ SR NVDFE TR Z7 ARNDBLHIEE L7z, 2



HERFEREBEEEH 518 %5 (2013 4)

-y
&2
-50 /—\_-\\ /\\ -5
BN e e il
-100 X ’-“"\\ /30 -10
) #&Q
* \\ \,ﬁé BRAE #
g4m . — 45;
. rg' \\ / fi
~ —200 \ -20 ~
cm \ \ @
o \ i) IR E S
-250 - = -25
PR HIERES
-300 "t -30
~350 -35

1935 1945 1955 1965 1975 1985 1995 20054
4-1. REHBATELHTREOE(

KB HERSE» 5510
http://www.city.osaka.lg.jp/kankyo/page/0000064234.html

4-2. KREMZORBHEXLTEE ZORH

KBBe HilgsRBE) 551
http://www.city.osaka.lg.jp/kankyo/page/0000064234.html

Map 4. Progress in Land Formation and Changes in Land Use
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Map 5. The Minimum Ground Elevation in the Nishiyodogawa Ward of OSAKA City
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What Could Happen If A Great Quake and Tsunami Strike Osaka

Hiroshi IKEDA - Yoshiaki SAWA

On March 11, 2011, an unexpectedly large Magnitude 9.0 earthquake
struck the Pacific coast of the Tohoku (Northeastern) region of Japan. That
quake generated a huge tsunami that claimed nearly 20,000 victims. A quake
and tsunami of similar scale has undoubtedly struck Western Japan during the
archipelago’s geological history. Experts say that Japan is now entering a period
during which great earthquakes and tsunamis could occur along the Nankai
Trough in the so called Tokai-Tonankai-Nankai earthquake belt off the Pacific
coast of Western Japan. If such a quake or series of quakes and tsunamis occur,
what could happen and what should be done to prepare in Osaka City area.

The author and his students did a survey of the Osaka City area. They found
markers set up in commemoration of a great earthquake, called the Ansei-Nankai
Earthquake, that occurred near the end of the Edo (isolation) Period in 1854. It
struck what is now the Namba portion of the C.B.D. in central Osaka City. The
topography of this area is the Yodo River alluvial low flatland which was drained
and developed into an urban area. The City has grown into a very large one in
which land use has changed dramatically. During the postwar rapid development
period, groundwater was excessively pumped up causing severe ground
subsidence. Today, large portions of the City are at or below sea level ; Our
survey found some areas as much as 1.7 to 2.0 meters (5 to about 6 feet) below
sea level.

We visited Prefectural and City officials to learn about and see what they
are doing to prepare for large earthquakes and tsunamis. We saw seawalls and
floodgates therein, and we asked for and obtained hazard maps.

However, what would/could happen to Osaka City if a quake and tsunami the
size of that which struck Tohoku (Northeastern) Japan on March 11, 2011 struck
that city? To try to answer that question, we reproduced a map showing the area
that was inundated by the 1854 Ansei earthuake-generated tsunami and overlaid
it on a map of present-day Osaka City. It shows the area flooded up to an elevation
of 3 meters (about 10 feet)
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The March 11, 2011 Tohoku earthquake impacted Osaka City which is some
700km (about 450 miles) west of the Tohoku region. The World Trade Center
(WTC) is a 55 story high-rise building located on an artificial island located in
the Port of Osaka and houses, among others things, several Osaka Prefectural
Government offices. It swayed 137 cm (about 5 feet) and developed 360 cracks
and other damage. If the epicenter of a great Tonankai-Nankai earthquake is near
Osaka, damage is estimated to increase at least five times as much.

Landfills located on the Urayasu coast in inner Tokyo Bay in Chiba
Prefecture, not far from the Tohoku region, suffered considerable liquefaction and
differential subsidence that ruptured numerous lifelines and rendered modern
high-rise buildings and apartment houses there unable to be used for a long time.
There is much to be learned from these facts.

With the development of Osaka City into a modern metropolis, both
high-rise buildings and underground shopping areas as well as subways have
made Osaka into a truly “vertical city”. The resulting damage would likewise be
“vertical”, and such damage in a vertical city has yet to be experienced in Japan.

In this paper, the author reported on his survey of Osaka City done with his
students from the viewpoint of the above considerations. He plans to continue
this study and hopes it will be useful in helping the City prepare for the expected
severe natural disaster.



H 2011311 B E R R E 500 5 KIEHUR TORK 2 E 2 %

BEEN—Y A RBEHEROBENERTARE - @@t 24— =B - K2)KM
Photo Page A. The Marker Referring to the 1854 Ansei Earthquake-generated Tsunami and
the High Tide Tsunami Center
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