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LANGUAGE NOTES

THE BOOK’S TITLE in Japanese, “Minashigo Genroku 
tsunami,” means “The orphan tsunami of the Genroku era.”  
In western calendars, the Genroku era began in 1688 and 
ended in 1704.  Japanese written records tell of but one 
Genroku tsunami of remote origin.  It dates to the year 1700 
(p. 42). 

THE SUBTITLE, “Oya-jishin wa Hokubei nishi kaigan ni 
ita,” means, “The parent earthquake was along the west coast 
of North America.” 

JAPANESE CITIZENS’ NAMES appear in customary order, 
family name first.  For clarity, the authors’ family names 
contain small capital letters on the title page, pages 110-111, 
and the back cover.

TO WRITE JAPANESE WORDS in Roman letters we use a 
variant of the Hepburn system.  The vowel sounds resemble 
those in Spanish:  a resembles the first vowel in “mama," e 
the final vowel in “Santa Fé,” i the second vowel in “police,” 
o the first vowel in “José,” and u the first vowel in “uno.”  The 
combination ei prolongs the e sound, as does ii for i.  
Prolonged o and u take macrons (ö, ü) except in 
internationalized words (Tokyo = Tökyö).  The n is 
pronounced m before b or p (Nambu, Sumpu) as it is in 
English (imbalance, empower).  Additional changes in sound 
at the junctures between syllables or words are footnoted on 
pages 38, 52, 60, 68, and 78.  A slight pause precedes a 
doubled consonant (yokka).

みなしご    元禄      津波

親地震    は   北米       西海岸       に  いた

minashigo          Genroku     tsunami

oya-jishin    wa    Hokubei   nishi kaigan   ni    ita

JAMES CURTIS HEPBURN (1815-1911), an American missionary, devised the 
system now employed widely, in modified form, to transcribe Japanese sounds 
into Roman letters.  The standard dictionary by Nelson and Haig (1997) uses the 
Hepburn system.  We hyphenate most counters (as in niji-kken, p. 39) but follow 
Nelson and Haig in closing compounds for the day counter ka (yöka, yokka).

“ORPHAN TSUNAMI” is probably a modern term of North American origin. 
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序文
THE PACIFIC OCEAN TSUNAMI of 2011 arose from sudden 
displacement of the ocean floor off the northeast coast of Japan, during 
an earthquake of magnitude 9.  The earthquake shook Japanese shores 
where the tsunami soon took thousands of lives.  The tsunami also 
fanned out across the Pacific toward shores where the shaking had not 
been felt.  Those far-traveled waves caused concern on the west coast of 
North America, but the losses there were comparatively light.   

This book tells of a tsunami in 1700 that crossed the Pacific in the 
reverse direction.  It began when the ground shook and the ocean floor 
lurched in the Cascadia region of western North America.  It soon 
swelled bays and river mouths along the region's outer coast.  It also 
crossed the Pacific to Japan, where no perceived earthquake forewarned 
of its approach.  Flooding and damage on Japanese shores, though minor 
overall, were recorded in writing by samurai, merchants, and peasants.  
Nearly three centuries later, this written history in Japan would be 
matched with natural and oral history in Cascadia, and the combination 
would clarify earthquake and tsunami hazards in western North America. 

The 1700 tsunami is reconstructed in these pages from clues in North 
America and Japan.  The book exhibits this far-flung evidence, describes 
how it came to light, and explains how it was pieced together.  The 
presented findings are unchanged from the first edition, which appeared a 
decade ago.  New to the second edition is an afterword about an unusual 
North American precaution against a tsunami like the one in 1700.

Brian F. Atwater and David K. Yamaguchi
Seattle
August 2015
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Part 2 of this book follows the January 1700 tsunami southwestward along 
Japan's Pacific coast from Kuwagasaki to Tanabe.

THE TOKUGAWA SHOGUNATE, which ruled Japan from 1603 to 1867, ordered the entire country 
mapped five times.  The fourth such mapping, in 1697-1702, produced a sheet for each of Japan’s 83 
ancient provinces at 1:21,600 scale (slightly larger than the standard scale of today’s 7.5-minute 
topographic maps in the United States).  From these detailed maps the shogunate compiled “Genroku 
Nihon sözu,” above, a map of all Japan in the Genroku era (Unno, 1994, p. 397, 472).    

THE MAP DEPICTS the provinces in various earth tones.  Bookworms (p. 87) made the burrows that 
unfold in symmetrical pairs.  

FROM THE COLLECTION of Ashida Koreto (1877-1960); “Genroku Nihon sözu” is map 09-110 of 
Ashida Bunko Hensan I’inkai (2004, p. 154).  The entire map, now in two pieces, spans 3.1 by 4.4 
meters.  Courtesy of the library of Meiji University, Tokyo.  
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Wetted places  
The orphan tsunami flooded sites along nearly 1000 kilometers of Japan’s Pacific coast.

浸水した地域

PLACE
port
village
castle town

OTHER SITES where 
account was written or 
where tsunami entered

LOSSES
buildings
fields or crops
salt kilns

WRITERS
  samurai
  peasant
  merchant 

士
農
商

Kuwagasaki  p. 36-49
Adjoined Miyako, 
where Morioka-han 
had a district office.  
Nearly 300 houses

Ötsuchi  p. 58-65
Like Miyako, 
headquarters of an 
administrative district 
of Morioka-han

Nakaminato  p. 66-75 
Transferred cargo 
between seagoing 
ships and river boats 
that plied inland 
waterways to Edo

Miho  p. 76-83
Picturesque place 
near the Tökaidö.  
Population 300

Tanabe  p. 84-92
Capitol of a sector of 
Wakayama-han.   
Population no less 
than 2600  

-han, daimyo domain

Tsugaruishi  p. 50-57
Along a farmed plain 
and a river known for 
crook-nose salmon.  
Nearly 200 houses

The tsunami account 
originated in Miyako.  It was 
delivered inland to Morioka, 
where it entered administra-
tive records of Morioka-han.

13 houses 
destroyed by 
flooding, 20 more 
by a concurrent 
fire 

Magistrates in 
Miyako and 
scribes in 
Morioka castle  

The tsunami account 
originated in Ötsuchi.  A 
summary survived there, as 
do details in administrative  
records in Morioka.  Losses 
were said to have been 
reported to Edo.

The account focuses on a 
shipwreck in rocks offshore 
of Isohama village, nearby.  
The cargo originated in 
Nakamura-han.  Officials of 
Mito-han investigated.

The account remained in 
Miho, where it was later 
included in an anthology of 
headmen’s writings. 

Farming or fishing 
settlements near Tanabe:  
Atonoura, Mera, 
Mikonohama, and Shinjö 

The writer describes losses 
along the nearby bayshore 
and mentions, as hearsay, 
the flooding and fire in 
Kuwagasaki. 

Damaged:
2
2
paddies and 
fields

Two sailors killed 
and nearly 30 
tons of rice sunk 
in an accident 
caused mainly by 
a storm

No damage 
reported

Rice paddies and 
wheat crops lost 
in Atonoura, 
Mera, 
Mikonohama, and 
Shinjö.  
Government 
storehouse 
flooded in Shinjö

Magistrates in 
Ötsuchi and 
scribes in 
Morioka castle  

The boat’s crew 
and officials of 
Isohama village
Officials of 
Mito-han 

Village 
headman

Mayor of 
Tanabe, also 
serving as 
district mayor 
of surrounding 
villages

Houses 
destroyed by 
flooding along 
bayshore near 
Tsugaruishi 

Family that 
later 
purchased 
samurai 
status

Morioka

Nakamura

M
U

TS
U

PACIFIC OCEAN

Mito

Isohama

rocks

Bookworm burrows

PLACES FLOODED by the 1700 tsunami in Japan include 
Kuwagasaki, Tsugaruishi, Ötsuchi, Miho, and Tanabe.  Some 
of the accounts mention damage in additional villages.  In one 
account, the tsunami takes the form of rough seas that initiate 
a nautical accident near Nakaminato.  The writers represent 

three of their society’s four main classes:  the bushi, or samu-
rai; farmers and other peasants; and merchants (p. 53).  

The main accounts grace the next two pages.  We parse 
them, from north to south, in the six chapters that follow.
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High ground  
In 1700, Japanese villagers used a timeless tactic for surviving tsunamis.

高台へ

MIYAKO WEATHER STATION in 1960 stood on low ground in Kuwagasaki 
(map, p. 49).  The station report is in Japan Meteorological Agency (JMA) (1961, 
p. 232-233).  JMA Sendai had authority to issue a warning; JMA Miyako did not.  

THE MARIGRAM was recorded by the Miyako tide gauge, Kuwagasaki (JMA, 
1961, p. 271; map, p. 49).  There, 1960 mean sea level stood 0.1 m above a 
national vertical datum, TP (Tokyo Peil).  Though the marigram shows the tsunami 
cresting 1.2 m above TP (JMA, 1961, p. 34), a high-water line 2.4 m above TP 
was observed on a warehouse near the gauge (p. 49).  For details on forerunner 
waves of the 1960 tsunami, see Nakamura and Watanabe (1961); on damping of 
tsunamis by tide gauges, Satake and others (1988).

savvy villagers fled to high ground during a tsunami that 
originated not far from where the North America signs stand.  
Going to hills probably prevented casualties at Kuwagaski; all 
its villagers escaped injury despite a sea flood that destroyed 
13 houses and set off a fire that burned 20 more.  Miho’s 
headman advised the elderly and children to go to a shrine on 
the area’s highest ground.

1960 tsunami
As a precaution against the incoming tsunami from Chile, 
local police and firemen began evacuating low-lying parts of 
Kuwagasaki at 4:05 a.m. on May 24, 1960.  This action 
anticipated, by an hour, a tsunami warning from the regional 
headquarters of the Japan Meteorological Agency, in Sendai.  
The local officials used tips like these, which weather 
observers received at JMA’s station in Kuwagasaki:

3:30....Chilean tsunami in Hawaii (source:  radio news)
3:40....Surge at Norinowaki (fishermen’s association)
3:49....High water in Ötsuchi (town officials)
3:55....High water near Kuwagasaki (local resident)

Soon after 4:13 sunrise, with the local evacuation 
underway, JMA observers in Kuwagasaki saw the sea 
withdraw.  By then, they had received a further inquiry from 
the fishermen’s association and official calls from Miyako 
and Yamada.  By 4:30, the sea had flooded a pier in 
Kuwagasaki and a wave had been reported from Tarö.

Forerunner waves prompted the 3:40 report from 
Norinowaki.  Such advance notice of the 1960 Chile tsunami 
registered on 27 Japanese tide gauges.  Did forerunners 
similarly warn of the 1700 Cascadia tsunami in Japan?

e
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villagers

yamayama
hills

nige mösu
escaped

KUWAGASAKI MIHO

o-miya
shrine

nigashi
[I advised them to] escape

e
to

mura no
village’s
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old and young

HAMAGUCHI GORYÖ, who founded Hiro’s first public school in 1852, 
underwrote the village’s recovery from the 1854 disaster (Tsumura, 1991; 
Shimizu, 1996).  Drawing on proceeds from his family’s soy-sauce business 
(today’s Yamasa brand), he employed villagers to rebuild 50 houses and to replace 
the seawalls being overwashed in the painting, above.  His wall, still standing, 
rises 5 m and extends 0.6 km.  Hiro village is now the town of Hirogawa.

THE PAINTING above, courtesy of Yögen temple in Hirogawa, portrays Goryö’s 
fires as numerous and widely dispersed in rice paddies being covered by the 
tsunami of December 24, 1854.  The artist, Furuta Shöemon (also known as Furuta 
Eisho), witnessed the tsunami in adjoining Yuasa village (Shimizu, 2003).
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The tsunami began off Chile nearly 24 hours before reaching Japan.   
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Tide-gauge record Forerunners

1700 tsunami
A curling wave chases a fleeing 
figure on roadside signs in 
Washington, Oregon, and 
California.  In Sumatra in 2004, 
how many lives would such 
signs have saved?  

In Japan in 1700, tsunami-

1854 tsunami
Hamaguchi Gohei, a village elder, knows “all the traditions of 
the coast.”  One autumn evening, high above the seaside 
village that he heads, the old man feels an earthquake “not 
strong enough to frighten anybody.”  Soon the sea withdraws 
in a “monstrous ebb.”  As unknowing villagers flock to the 
beach, Gohei torches his rice harvest—“most of his invested 
capital.”  The villagers rush uphill to fight the fire.  Their 
headman’s selfless ruse has saved them from a tsunami.  

As “Inamura no hi” (“The rice-sheaf fire”), this story 
first appeared in a Japanese grade-school reader in 1937 (p. 
113) and later appeared in video (p. 115-121).  As “The 
Wave,” an American children’s book, the tale similarly 
became a video sent to hundreds of schools in the 1990s for 
tsunami education in British Columbia, Washington, Oregon, 
and California.  As public art inscribed in stone in Seattle, a 
“true story” tells of “an old farmer in Japan who saved an 
entire village from destruction by a tidal wave.”

142° 142°140°
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Hiro NorinowakiÖtsuchi
39°
35’Pacific 
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THE HIGHWAY SIGN, designed in Oregon in the late 1990s, was adopted as an 
international symbol in 2003 (http://ioc3.unesco.org/itic/contents.php?id=71).  

QUOTES are from Morioka-han “Zassho” (p. 38-39, columns 2-3) and “Miho-
mura yöji oboe” (p. 79, columns 6-7).
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tide Low 

tide

HONSHU

6 hr

ELIZA RUHAMAH SCIDMORE, in the September 1896 National Geographic, 
reported that people shouted “Tsunami!” as they ran to high ground during the 
1896 disaster (http://ngm.nationalgeographic.com/1896/09/japan-
tsunami/scidmore-text). Hearn’s (1987) “A living god,” quoted above, contains the 
earliest use of tsunami cited in the Oxford English Dictionary.  

“INAMURA NO HI” remained, until 1947, in a national reader for students 10-11 
years old (p. 113).  Nakai Tsunezö, a grade-school teacher, wrote this adaptation.  
Hodges (1964) similarly made “A living god” into “The wave.”  Ellen Ziegler, 
with a 1987 grant from the Seattle Arts Commission, inscribed the tale on tablets 
fronting Jefferson Park fire station. 

The story, timeless as a cautionary tale about natural 
tsunami warnings, originated in 1897 as “A living god” by 
Lafcadio Hearn.  Hearn blended two 19th-century disasters:  
Honshu’s giant waves of 1896 (p. 41), whose parent 
earthquake was weak; and a tsunami evacuation a half century 
earlier in the southwest Honshu village of Hiro.  On the night 
of December 24, 1854, 34-year-old Hamaguchi Goryö lit 
rice-straw fires in Hiro during a tsunami that shortly followed 
a violent earthquake of estimated magnitude 8.5.  Lost that 
night in Hiro were 36 lives and 158 of 374 houses.  Goryö 
himself nearly drowned.

Hamaguchi Goryö’s rice-straw fires in Hiro village 
beckoned villagers well-rehearsed in seeking high ground.  
As a precaution against tsunamis, Hiro had already evacuated 
twice in 1854—after earthquakes on July 9 and December 23.  
Goryö’s beacons on December 24, depicted below, are said to 
have guided nine persons to safety.

Rice-straw fire Line of fleeing villagers

SEA
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Yuasa village, 1 km

Paddies
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Foreign waves  
Occasionally,  

外国からの津波
a tsunami that damages Japan comes from afar.

Alaska

Cascadia

Peru, 
Bolivia, 
Chile

Kamchatka
1952

1952

1964

1700

Japan

Ryükyü Islands

Biak

Hawaii

1000500 2000200015001500

Foreign tsunamis in Japan

799 1420

Wave trains of unknown, probably distant source, 
in both cases recorded near Nakaminato

Tsunamis linked to distant earthquakesTsunamis linked to distant earthquakes

Earliest domestic tsunami in Japanese written history, 
November 26, 684 (Julian calendar)

Tsunami recorded in Japan  Arrow points toward distant 
shores that face broad side of the tsunami’s source area.  
Where far from its source, a tsunami tends to be largest on 
such shores (simulation, p. 74-75 and 99). 

Subduction zone   Low-angle fault between tectonic plates (p. 
8, 77).  Line shows upper edge; teeth point down dip.  
Tsunamis on map originated along subduction zones.
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Few of Japan’s foreign tsunamis rival the 1700 event.  In its 
documented Asian extent, it exceeds all other foreign 
tsunamis before 1868 with the exception of the South 
American waves of 1687 and 1751.  

Japan’s most ruinous foreign tsunami originated with the 
largest earthquake ever measured—the 1960 Chile shock
of magnitude 9.5 (p. 10-11).  The waves took nearly 24 hours 

 Edo period (1603-1867) Edo period (1603-1867)

1586, 1687
1868, 1877
1922
1730
1751
1837, 1960

Pacific Ocean

1500

1960

0 500 km

HONSHU

1586 Peru   Known in Japan from southern 
Sanriku coast only.

1687 Peru   At least 12 waves as much as 0.5 
m high in Shiogama.  Also known from 
Ryükyü Islands (location map, lower left).

1700 Cascadia   Reported from sites along 
900 km of Honshu coast.  Included at least 
seven waves and spanned parts of two days.  
Maximum heights probably 2-5 m (p. 48).  

1730 Chile   Flooded fields in Rikuzen and on 
Oshika Peninsula

1751 Chile   In Ötsuchi, contained seven 
waves and flooded house floors.  In Shinjö, 
flooded rice fields during part of a morning.

1837 Chile   Damaged rice paddies and salt 
works along coast between Öfunato and 
Sendai (map, p. 81).  Unreported from other 
parts of Japan but crested as high as 6 m in 
Hilo, Hawaii.

1952 Kamchatka   Spawned by third-largest 
earthquake of the 20th century (M 8.8-9.0; 
size graphed, p. 98).  Crested 1-3 m high in 
northern Honshu.  Did not exceed 1.0 m on 
tide gauges (map, p. 95); however, the Miyako 
gauge apparently damped the 1960 Chile 
tsunami (footnote, p. 46).

1964 Alaska   From the second-largest earth-
quake of 20th century (M 9.2).  Maximum tide-
gauged height in Japan 75 cm, at Öfunato (p. 
95).  Tsunami small in Japan relative to earth-
quake size because its waves went mainly 
southeastward (arrow, map at far left).

QUOTE

ON FAR-TRAVELED TSUNAMIS see The Central Meteorological Observatory 
(1953, p. 39, 45-58), Ninomiya (1960), Takahashi and Hatori (1961, p. 23), Hatori 
(1965, 1968), Pararas-Carayannis and Calebaugh (1977), Lockridge (1985), 
Öfunato Shiritsu Hakubutsukan (1990), Usami (1996), and Watanabe (1998).  
Perusing “Mandaiki” (p. 84) in 2002, Satake noticed a description of flooding in 
Shinjö, on Höreki 1.5.2, that matches the expected arrival time of the 1751 
tsunami.  On tsunami directivity see Ben-Menahem and Rosenman (1972) and, for 
Cascadia, our pages 74-75 and 99.

JAPAN’S 684 TSUNAMI, according to the ancient chronicle “Nihongi” (or 
“Nihonshoki”), was “an overflowing rush of sea-water” that sank “many of the 
ships used for conveying tribute” (Aston, 1972, p. 366).

S at top from pages 52 and 78.  

Ötsuchi

Öfunato

Shinjö

1-3 m

jishin

earthquake

mo 

any

goza naku sörö

did not happen

MIHOTSUGARUISHINO EARTHQUAKE WARNED of the 1700 tsunami in 
Japan.  No account mentions associated shaking, and two 
accounts note the lack of seismic warning (right).

Such orphan waves intrigued Ninomiya Saburo of the 
weather station in Miyako (p. 46).  Soon after the 1960 Chile 
tsunami he matched three Edo-period tsunamis with South 
American earthquakes—from 1687, 1730, and 1751.

Ninomiya found no parent for the 1700 tsunami.  It 
would remain an orphan until the 1990s (p. 93-94).
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IN POST-TSUNAMI SURVEYS, Japanese teams made hundreds of height 
measurements of the 1960 Chile tsunami.  Most were compiled in books by the 
Japan Meteorological Agency (1961) and by The Committee for Field 
Investigation of the Chilean Tsunami of 1960 (1961)—sources for the overview 
map at left and most details above.  The height estimate for Tsugaruishi is based 
on tsunami limits identified by eyewitnesses interviewed in 1999 (p. 56-57).

Asahi Shimbun

1960 Chile tsunami

Öfunato, 1960  
The Chilean 
tsunami drove 
ashore the “Dai 
jüsan kaiun maru” 
(“Luck bringer
 no. 13”).

to reach Japan.  The largest waves arrived a few hours after 
high tide in northern Honshu and at high tide to the south (p. 
46, 83).  They widely reached heights of 2-4 m and, where 
amplified in bays, locally crested at 5-6 m (map below).   The 
waves caused 52 fatalities in Öfunato (above and p. 81) and 
71 deaths elsewhere in northeast Honshu.  None of these 
losses occurred in areas of documented flooding in 1700.

1952
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Certified loss   
Like a police report on a car crash, a harbor certificate verified the shipwreck.

浦証文‐事故の証明

OBLIGATION
while bound for the Morioka-han port of Kuwagasaki.  On 
arrival he was to inform port officials of the loss.  He would 
then petition them for a port certificate, ura shömon, that 
could absolve his crew of responsibility while clearing the 
way for insurance claims.

Similarly in the Mito-han port of Nakaminato, the 
shipwreck started by the 1700 tsunami resulted in a petition 
and certificate (below).  The petitioners included not just the 

S AWAITED the captain who lost cargo at sea captain but also villagers from Nakaminato and Isohama, 
along with two men we call samurai because they have family 
names.  They addressed their joint petition to officials of 
Mito-han and Isohama village.  In response, village headmen 
affirmed the accident and han officials, having made an 
inspection of their own, issued the certificate.

As copied into Öuchi-ke "Go-yödome,” this ura shömon 
contains both the petition and the certificate.  Each mentions 
the “high waves” we ascribe to the 1700 tsunami (p. 73). 

The certificate begins by itemizing the loss of 470 bales 
of rice (right).  Those bales probably looked like the ones that 
burly men fill, cinch, lift, and carry in the Hokusai sketches 
below.  Each bale, with a volume of one hyö (i-ppyö), 
probably weighed close to 60 kilograms (130 pounds).

Two and a half bales made up one koku.  A unit of 
volume, the koku measured such quantities as the capacity of 
freighters.  But it also measured wealth and status—the 
amount of rice granted annually to a samurai (the 50-koku 
stipend of the former merchant, Moriai Chüzaemon, p. 53), 
and the officially expected agricultural yields that ranked 
daimyo domains (examples, below right).   

ON CERTIFICATION OF SHIPWRECKS, see 
Miyako-shi Kyöiku I'inkai (1981, p. 498-519) 
and wrecks 49 and 56 in Nakaminato Shishi 
Hensan I'inkai (1993).

BOAT AND YIELDS from “Nihon kaisan 
chöriku zu,” 1694 (p. 30-31), courtesy of the 
East Asian Library, University of California, 
Berkeley.

“MEN BALING RICE” from “Hokusai 
manga” (“The sketches of Hokusai”), v. 3, page 
6r.  Woodblock-printed album published in 
1850 by Eirakuya Töshirö and Kadomaruya 
Jinsuke.  Courtesy of The Art Institute of 
Chicago, image 761.952. 

Narrative (p. 68-69) Loss (opposite)Narrative

PETITION CERTIFICATE StartFinish
REPUTED YIELDS 
OF DAIMYO DOMAINS

“Men baling rice”  From a book of sketches by Katsushika Hokusai (1760-1849).

Wakayama-han  
555,000 koku

Nakamura-han
60,000 koku

Mito-han  
280,000 koku

Morioka-han
100,000 koku

500 km
NWakayama-han

Morioka-han
Kuwagasaki

Nakamura-han
Mito-han

Known site of 
1700 tsunami

Nakaminato

uchi
including

o-kome
Rice

yonhyaku  
nanaji-ppyö
470 bales of

We interpret 表 as 俵, 浪 as 粮.   
byö and ppyö are variants of hyö.  

go-mengoku
tax-exempt rice

no yoshi
it was reported

jüsan-byö wa
13 bales 

nana-hyö wa
7 bales 

römai
rice to be consumed 
[by the crew] 

no yoshi
it was 
reported

no yoshi
it was 
reported

ura
PortGenroku

Genroku

Migi no töri
As stated at 
right

aimie 
mosazu sörö
could not 
be found.

ware ware 
tachiai 
we 
witnessed

utsu tame 
hiki möshi 
sorae
for salvage 
towed

domo
despite

o-kome
rice

i-ppyö mo
not even one 
bale

jüninen u
12th year  
(Rabbit Year)

nijüyokka
24th day

jünigatsu
12th month

shömon 
no koto
certificate

Ukedo-
mura
Ukedo 
village

sendö
captain

Kambe'e
Kambe'e 
[mis-
written 
here as 
Jimbei]

Captain Kambe'e hailed 
from Ukedo, Nakamura-
han (p. 67).  His boat 
may have resembled the 
bale-laden one below.

Mito-han officials 
Kobayashi and 
Suzuki, on behalf 
of senior ministers 
(karö) Okazawa 
and Ayuzawa, 
endorsed the 
village officials' 
account by 
appending the 
certification at 
right.

Petitioners Certification by Mito-han Date, equivalent to 
February 12, 1700

Document title

Kobayashi 
Kichibei

Suzuki 
Matabe'e

Okazawa 
Kakudayü

dai
by his 
deputy

dai
by his deputy

Ayuzawa Idayü

Yamaguchi Den'emon

Ötomo Chöemon

Gon’emon

Kichiröemon

Kambe'e

Samurai

CaptainVillagers
Peasants
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Like a police report on a car crash, a harbor certificate verified the shipwreck.

浦証文‐事故の証明

OBLIGATION
while bound for the Morioka-han port of Kuwagasaki.  On 
arrival he was to inform port officials of the loss.  He would 
then petition them for a port certificate, ura shömon, that 
could absolve his crew of responsibility while clearing the 
way for insurance claims.

Similarly in the Mito-han port of Nakaminato, the 
shipwreck started by the 1700 tsunami resulted in a petition 
and certificate (below).  The petitioners included not just the 

S AWAITED the captain who lost cargo at sea captain but also villagers from Nakaminato and Isohama, 
along with two men we call samurai because they have family 
names.  They addressed their joint petition to officials of 
Mito-han and Isohama village.  In response, village headmen 
affirmed the accident and han officials, having made an 
inspection of their own, issued the certificate.

As copied into Öuchi-ke "Go-yödome,” this ura shömon 
contains both the petition and the certificate.  Each mentions 
the “high waves” we ascribe to the 1700 tsunami (p. 73). 

The certificate begins by itemizing the loss of 470 bales 
of rice (right).  Those bales probably looked like the ones that 
burly men fill, cinch, lift, and carry in the Hokusai sketches 
below.  Each bale, with a volume of one hyö (i-ppyö), 
probably weighed close to 60 kilograms (130 pounds).

Two and a half bales made up one koku.  A unit of 
volume, the koku measured such quantities as the capacity of 
freighters.  But it also measured wealth and status—the 
amount of rice granted annually to a samurai (the 50-koku 
stipend of the former merchant, Moriai Chüzaemon, p. 53), 
and the officially expected agricultural yields that ranked 
daimyo domains (examples, below right).   

ON CERTIFICATION OF SHIPWRECKS, see 
Miyako-shi Kyöiku I'inkai (1981, p. 498-519) 
and wrecks 49 and 56 in Nakaminato Shishi 
Hensan I'inkai (1993).

BOAT AND YIELDS from “Nihon kaisan 
chöriku zu,” 1694 (p. 30-31), courtesy of the 
East Asian Library, University of California, 
Berkeley.

“MEN BALING RICE” from “Hokusai 
manga” (“The sketches of Hokusai”), v. 3, page 
6r.  Woodblock-printed album published in 
1850 by Eirakuya Töshirö and Kadomaruya 
Jinsuke.  Courtesy of The Art Institute of 
Chicago, image 761.952. 

Narrative (p. 68-69) Loss (opposite)Narrative
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village officials' 
account by 
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Muddy forecast  
How will history repeat itself at Cascadia?

泥から森へ

THE EARTHQUAKE TIMELINE applies to Grays Harbor, Willapa Bay, and the 
Columbia River estuary (location map, p. 96).  The gray bars span 95-percent 
confidence intervals from radiocarbon dating reported by Atwater and others 
(2004).  The pictured outcrop adjoins site JR-1 of Shennan and others (1996).  

ASIAN SCRIPTS in accounts of the 1700 tsunami evolved through at least five of 

the intervals between great Cascadia earthquakes.  Writings from China’s
dynasty—inscribed into cattle scapulas and turtle shells—date to 1200-1050 B.C. 
(Keightley, 1978, p. 228).  Early examples of Chinese characters written in Japan 
date to the 5th century A.D. (Seeley, 2000, p. 4-6, 16-25).  Japanese phonetic 
symbols became commonplace by early in the 11th century (Seeley, 2000, p. 76).

 Shang 

THE NEXT GREAT CASCADIA EARTHQUAKE is 
inevitable.  The Cascadia plate boundary has repeatedly 
broken in great earthquakes during past millenia (summary 
graphs, below).  Since 1700 the fault has been accumulating 
strain that future earthquakes will release (p. 99).  

That next earthquake may have already happened by the 
time you read this, or it may come lifetimes later.  Cascadia 
makes earthquakes on an irregular schedule.  

In the example of irregularity at left, a low-tide outcrop 
in Washington displays buried soils from each of five great 
earthquakes of the past 3,000 years.  Another buried soil lies 
below low tide, and still another is too poorly preserved to 
form a visible ledge.  

The full sequence tells of seven earthquakes from the 
past 3,500 years.  The six intervals between them average 
about 500 years but range from a few centuries to a 
millennium.  The two longest intervals are marked by 

extensive remains of forests.  Trees from the more recent of 
these long intervals enabled demanding tests of correlation 
with the January 1700 tsunami in Japan (p. 96-97).    

During Cascadia’s next great earthquake, will the plate 
boundary rupture along its full length, as in 1700, or will it 
break one piece at a time?  Either behavior would be 
consistent with geologic records of great Cascadia 
earthquakes.  Piecemeal rupture can’t be ruled out (p. 24-25), 
especially if Cascadia behaves like subduction zones where 
successive earthquakes differ in size (box, below).

For now it is prudent to assume, simplistically, that the 
next great Cascadia earthquake has a one-in-ten chance of 
occurring in the next 50 years, and that it may attain 
magnitude 9 (p. 102-105).   The one-in-ten odds follow from 
an average interval of 500 years if the fault lacks memory of 
when it last broke.  The magnitude-9 assumption leaves a 
margin of safety in case of lesser events.
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WHERE JAPANESE WRITERS recorded the 1700 tsunami, 
dozens of people helped us explore questions central to this 
book:  Who wrote the original accounts of the flooding and 
damage?  Why were these accounts written and how were 
they preserved?  Which passages contain errors in copying?  
Where are the places described as flooded?  Were these same 
places reached by the 1960 tsunami as well?

In Morioka, Konishi Hiroaki granted access to the 
Morioka-han documents reproduced on pages 36, 38-39, 44-
45, 58, and 60.   He provided clues on how Morioka-han 
“Zassho” was compiled, documentation on senior ministers 
named there, and likely dates for the early 18th-century maps 
of Miyako-döri and Ötsuchi-döri (p. 36, 44, 58).  He serves as 
librarian of the Documents Office, Morioka City Central 
Community Center (Kyödo Shiryö Shitsu, Morioka-shi Chüö 
Köminkan).  

On the coast in modern Miyako city, Yamazaki Toshio 
and Sasaki Tsutomu identified places inundated by the 1960 
tsunami in Kuwagasaki and Tsugaruishi (photos, p. 49 and 
51).  In 1999, Mr. Yamazaki was fire chief and Mr. Sasaki one 
of his deputies at the Central Fire Station of the Miyako 
Unified Fire District (Miyako-chiku Köiki Kumiai Gyösei, 
Shöbösho Honbu).  Shuto Nobuo of Iwate Prefectural 
University provided an introduction to Mr. Yamazaki and a 
walking tour of Kuwagasaki’s tsunami-prone districts.  Kishi 
Shöichi, a historian for Miyako city, shared his knowledge of 
Miyako’s Edo-period governance.  His successor, Kariya 
Yüichirö, helped us interpret and photograph Moriai-ke 
“Nikki kakitome chö.”  

In Tsugaruishi, Moriai Mitsunori granted access to his 
family’s notebook, Moriai-ke “Nikki kakitome chö.”  He and 
his mother welcomed three of us into the family home (p. 53).   
Iwamoto Yoshiteru, an authority on the area’s Edo-period 
economy (books, p. 116), provided guidance on obscure place 
names of Tsugaruishi (p. 50, 51, 56).

Morikoshi Ryö of Hachinohe helped Ueda identify 
copyist’s errors in Moriai-ke “Nikki kakitome chö” by 
providing a transcription, in printed Japanese, of official 
records of Hachinohe-han, its “Han nikki” (footnoted, p. 52).  
Mr. Morikoshi leads Hachinohe Komonjo Benkyö-kai, a 
group that studies historical documents and which made the 
transcription of Hachinohe “Han nikki.” 

Moriai Mutsuharu, a retired schoolteacher in 
Tsugaruishi, adopted Atwater and Yamaguchi for a day of 

interviewing his fellow villagers about the 1960 tsunami (sites 
marked by blue and yellow dots, p. 56).  Those who identified 
inundation limits include Yonezawa Takuji (in color photo, p. 
57, upper right) and Moriai Miya (photo, below).

In Ötsuchi, Maeda Zenji, Fujimoto Toshiaki, and Kamata 
Seizö provided guidance on Edo-period neighborhoods.  They 
also shared the town’s collection of photographs and maps 
showing sites inundated by the 1960 tsunami.  When 
interviewed in 1999, Mr. Maeda headed Ötsuchi’s Historical 
Preservation Council (Ötsuchi-chö Bunkazai Hogo 
Shingikai), while Messrs. Fujimoto and Kamata served as 
assistant director and archaeologist, respectively, in the town’s 
office of continuing education (Ötsuchi-chö Kyöiku I’inkai, 
Shakai Kyöikuka).

Ogawa Kaori journeyed to Öfunato to learn about that 
city’s devastation by the 1960 tsunami and its lack of writings 
on the 1700 tsunami (p. 81).  She also checked for written 
records in Sendai.  In Öfunato she received help from Satö 
Etsuro of Öfunato city, Shirato Yutaka and Kin’no Ryöichi of 
Öfunato Museum, and Honda Fumito of nearby 
Rikuzentakada city.

Town officials, local historians, and private citizens of 
Hitachinaka (formerly Nakaminato) twice received visitors 
interested in tsunami evidence from Öuchi-ke “Go-yödome.”  
The hosts included Kawasaki Osamu, Onizawa Yöichi, 
Onizawa Yasuhiko, Saitö Arata, Satö Tsugio, and, from the 
family that conserves the document, Öuchi Yoshikuni.  Town 
officials permitted photographs of the volume and of a picture 
map (p. 66-70).

In Miho, Endö Kunio kindly met with three North 
Americans to share with them “Miho yöji oboe” and how he 
came to possess it (p. 76).  Mr. Endö’s daughter, Mayumi, 
arranged a later gathering with two local historians, Endö 
Shöji and Watanabe Yasuhiro.  She also provided copies of 
books on “Oboe” by Endö Shöji and others (p. 115).  

Nagao Toshiyasu of Tokai University joined two of us in 
Miho for interviews of witnesses to the 1960 tsunami and 
1974 storm:  Shiba Tsune, Mizuno Teruko, and a lady in the 
Ishino family (p. 82-83).  Moriguchi Osamu, of the central 
fire office of Shimizu city, arranged for an interview with 
another witness to the 1960 tsunami, Aoki Yukio.

Officials and residents of Tanabe welcomed us 
repeatedly for visits that included informative discussions 
with Kishi Akinori, a local historian, and field trips guided by 

Shuto 
memorial stone for 
the 1960 Chile 
tsunami near Miyako 
(map, p. 49).  The 
inscription warns 
that even without an 
earthquake, a 
change in water 
level can mean a 
tsunami.

Nobuo at a 

The Berkeley collection can be viewed at http://www.davidrumsey.com/japan/.  The 
image above is excerpted from “Eiri Edo öezu,” published in Ten’na 4 by Hyöshiya 
Ichiröbe’e.  Courtesy of East Asian Library, University of California, Berkeley.  

Libraries in Berkeley, Morioka, Seattle, Tanabe, and Tokyo made available, 
for use in this book, maps that aid in visualizing the bygone world of the 
orphan tsunami of 1700.  The example above—from the collection of the 
East Asian Library of the University of California, Berkeley—shows moats 
and samurai neighborhoods spiraling around the castle grounds of Edo in 
1684.  The white box outlines an area of daimyo mansions (enlarged view, 
p. 61).

Moriai Miya of 
Tsugaruishi fields 
questions about flooding 
of her home by the 1960 
Chile tsunami (p. 57, 
footnote).   Moriai 
Mutsuharu, her 
neighbor, stands at right.

Castle
grounds 
Castle

grounds 
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members of the city’s general affairs office:  its directors, 
Yamasaki Kiyohiro and Okamoto Yoshihiko, and staffers 
Urabe Shunji and Shin’ya Jun.  Öta Yüji, librarian with the 
municipal library, granted access to Tadokoro documents and 
shared his views of their history (p. 84-87).  Hashimoto 
Kuniko and Minakata Fumie provided a tour of a Tanabe 
storehouse (photo, below left).  In Shinjö, Matsuzaki Tomiji 
welcomed visitors to a storehouse site (p. 88) and Kashiwagi 
Tomio provided photos of the 1960 tsunami (p. 89).

Not far from Tanabe, in Hirogawa, Shimizu Isao gave 
three North Americans an enthusiastic, full-day field trip on 
Hamaguchi Goryö and his response to the 1854 tsunami that 
devastated Hiro-mura (photo, below right).  At the time of 
that field trip, Mr. Shimizu was continuing education 
specialist at the town’s community center, Hirogawa-chö 
Chüö Köminkan.  Tsumura Kenshiro, formerly of Hirogawa, 
further advised us on Goryö and “Inamura no hi.”  The 
picture on page 47 was taken by him and is reproduced with 
permission of the painting’s owner, Yögen Temple.

IN FORMER EDO, Watanabe Tokie of the Earthquake 
Research Institute (ERI), University of Tokyo, set up some of 
the rural visits.  Murakami Yoshikane, while a graduate 
student at ERI, provided a speedy drive to northeast Japan.  
Katö Teruyuki of ERI advised us on tide-gauge data.  Hirata 
Sakura and Kikuchi Ryöichi of Meiji University allowed us to 
examine maps of Japan and Suruga province from 1702 (p. 
32, 76).  Ota Yoko, formerly of Yokohama National 
University, helped us interpret the picture maps of Morioka-
han (p. 36, 44, 58), the inland waterways between 
Nakaminato and Edo (p. 67), and land-level changes in 
northeast Japan (p. 65).  She also arranged for an Edo 
mansion for Atwater and his family; and Joel Muraoka 
provided Tokyo lodging for Yamaguchi.

In nearby Tsukuba, Okada Masami and Tanioka Yüichirö 
of the Meteorological Research Institute, Japan 
Meteorological Agency, checked tidal measurements and 
datums.  Odagiri Satoko, of the Geographical Survey 
Institute, provided old topographic maps.  Staff of the Active 
Fault Research Center, a part of the National Institute of 
Advanced Industrial Science and Technology, extended 
countless courtesies to Atwater.  These included telephone 
interviews and trip planning by Isoda Hisako, guidance on 
Japanese history and language from Horikawa Haruo and 

Nanayama Futoshi, and bibliographic work by Satö Nobue.  
Dr. Horikawa photographed the monument on page 45; Ms. 
Satö, the anthologies on pages 62 and 123.  Azuma Takashi 
led the visits to Hitachinaka and to the shogunal maps at 
Meiji University (p. 32, 76).

Atwater’s contributions to the book were made possible, 
in part, by several visits to Japan.  During the longest of these, 
for nearly a year, his travel and living expenses were covered 
by Japanese government fellowships from the Center for 
Global Partnership, ERI, the Science and Technology Agency, 
and the Geological Survey of Japan.  Persons who made these 
fellowships possible include Usui Akira and Ozaki Hiromi of 
the Geological Survey of Japan; Satö Hiroshi, Shimazaki 
Kunihiko, and Murakami Tomoko of ERI; and Ruth Reid and 
Rebecca Barnhart, and Jack Medlin of the U.S. Geological 
Survey (USGS).  

Matsuda Izumi welcomed Atwater to her first-year 
Japanese language course at the University of Washington.  
Yamaguchi drew on Japanese language training that includes 
a summer program in 1976 (sponsored by Sumitomo Bank) 
and immersion during an appointment at the Hokkaido 
Research Center of the Forestry and Forest Products Research 
Institute from 1994 to 1996 (supported by Japan’s Science 
and Technology Agency).

THE NORTH AMERICAN PARENT for Japan’s orphan 
tsunami of 1700 became known through the work of a great 
many people.  The principals include Hiroo Kanamori of the 
California Institute of Technology; Tom Heaton and Alan 
Nelson of the USGS; and Minze Stuiver of the University of 
Washington.  

The Nuclear Regulatory Commission underwrote the 
radiocarbon dating of trees and herbs killed by tidal 
submergence from the 1700 earthquake (p. 24-25).  In Minze 
Stuiver’s lab, Philip Wilkinson analyzed the spruce samples.

Unsung heroes of the earthquake’s tree-ring dating 
include Boyd Benson, Lori Davis, John Shulene, Karl 
Wegmann, and Marco Cisternas, all of whom helped dig out 
and sample the stumps of earthquake-killed red cedar.

Pierre Saint-Amand provided sharp prints of the Chilean 
photos on pages 10 and 11.  The Alaskan airphoto on page 14 
comes from the collection of A. Thomas Ovenshine and 
Susan Bartsch-Winkler, formerly of the USGS.  Ian Shennan 
supplied one of the more recent Alaskan images on page 95.

The Nuclear 
Regulatory 
Commission, 
reviewing the design 
of this power plant, 
supported carbon-14 
dating of Cascadia 
earthquakes (p. 25).

Satsop, Washington 
(location map, p. 96).

Boyd Benson, in an 
Oregon tidal swamp, 
checks the annual 
rings of a spruce 
survivor of the 1700 
earthquake (p. 97).

Hashimoto Kuniko leafs 
through a book from the 
collection of Minakata 
Kumagusu (1867-1941), a 
mycologist and folklorist.  
She stands in a traditional 
Tanabe storehouse on a 
floor 0.4-0.5 m above the 
ground.  The 1700 tsunami 
may have flooded such a 
raised floor (B, p. 88). 

THIS BOOK began in 1999 as a manuscript too large for its 
intially intended outlet, a volume of papers on subduction 
zones.  Andö Masataka—who twenty years earlier published 
a seminal paper on Cascadia’s great-earthquake 
potential—released Atwater from a promise to contribute to 
that volume.

Critical review began that year with Andrew Moore, then 
at Tohoku University, and Ruth Ludwin, University of 
Washington.  Ebara Masaharu of the Historiographical 
Institute, University of Tokyo, corrected subsequent 
transliterations and translations of the Edo-period documents.  

Later drafts were reviewed in full by Emile Okal of 
Northwestern University; Ruth Pelz of the Burke Museum, 
Seattle; Yoko Ota; and Ruth Kirk, Kip Ault, Eric Blackford, 
and an anonymous reader on behalf of University of 
Washington Press.  Suggestions from the anonymous reader 
spurred reorganization of the book and expansion of its 
chapters on the Cascadia subduction zone.  Additional 
reviews were provided by Patricia Atwater, Lori Dengler, 
Adriana Erickson, Ned Field, Harumi Kato, Hayakawa Yukio, 
Hal Mojfeld, Joel Muraoka, Yoshiko Sorensen, and Vasily 
Titov.  Pauline Curiel and Satö Nobue printed and circulated 
the reviewers’ copies.

The book’s covers were developed at University of 
Washington Press with design by Ashley Saleeba (first 
edition) and Tom Eykemans (second edition).  Sophia Smith 
and Pat Soden contributed to the book’s English title.  
Jacqueline Volin, Sarah Nagorsen, and Larin McLaughlin 
edited additions to the second edition.  

The reference list includes titles located by Keiko 
Yokota-Carter, the Japanese-language specialist at the East 
Asia Library, University of Washington.  Inoue Megumi, 
Nakamura Noriyuki, and Ekida Fusae, bilingual graduate 
students from Japan, translated reference materials and 
romanized bibliographic citations.  Additional translations 
were provided by Tajima Maiko and Harada Shino.  Annaliese 
Eipert helped compile the references.

The book’s design is based on a USGS pamphlet by 
Peter Ward, Robert Page, Laurie Hodgen, and Jeff Troll, and 

on examples presented by Edward Tufte.  Susan Mayfield and 
Sara Boore of the USGS provided guidance on color, fonts, 
and layout; Boore also prepared the block diagrams adapted 
on page 10.  Ed Mulligan and Lorien Freeman, University of 
Washington, helped us mock up pages by providing 
computer-network connections and maintaining a color 
printer.

The USGS granted Atwater freedom to devote several 
years to the book.  Michael Blanpied, Nancy Rountree, Peter 
Stauffer, and Jane Ciener helped set aside USGS funds for 
editing and printing.  Ruth Kirk initiated discussions, with 
Michael Duckworth and Pat Soden, that led to joint 
publication by University of Washington Press.

PERMISSIONS to reproduce proprietary maps, prints, 
paintings, and photographs were granted by the following 
institutions:

The Art Institute of Chicago—p. 71
Asahi Shimbun—p. 55
Gakken Co.—p. 115, 117, 119, 121
Hiro Elementary School—p. 113
Hitachinaka city—p. 66, 131
Meiji University Library, Tokyo—p. 32-33, 76
Morioka City Central Community Center, Documents 

Office—p. 36, 44, 45, 49, 50, 58
Öfunato city—p. 81, 133
Sendai Museum—p. 127
Shinjö Community Center—p. 85, 89
Tanabe Municipal Library—p. 84, 90
United States National Archives and Records 

Administration—p. 12
University of California, Berkeley, East Asian Library—p. 

26, 30-31, 41, 43, 61, 70-72, 76, 106, back cover
University of California, Berkeley, National Information 

Service for Earthquake Engineering—p. 9
University of Washington Libraries, Special 

Collections—frontispiece and p. 2, 13, 104, 129
Yögen temple, Hirogawa—p. 47

Shimizu Isao of 
Hirogawa enumerates 
losses of life and 
property from the 1707 
and 1854 tsunamis in 
Hiro village (p. 47).

Heights

Losses

109AcknowledgmentsTHE ORPHAN TSUNAMI OF 1700108

The paper by Andö Masataka, with Emery Balazs, initiated the study of cyclic 
land-level change at Cascadia (Ando and Balazs, 1979).  We consulted Ward and 
others (1989) and Tufte (1990, 2001) on book design.



















































Afterword, 2015   2015年の後書き
A SIMULATED TSUNAMI modeled on the one in 1700 
floods nearly all of the peninsular town of Westport, 
Washington (p. 103).  The area mapped as tsunami-prone 
includes the grounds of the town’s public schools, which 
stand on a low sandy plain between the Pacific Ocean and 
Grays Harbor.

A partial remedy was rising from that plain in 2015, as 
this book approached reprinting.  Two years earlier, voters in 
Grays Harbor and Pacific Counties had approved a $13.8 
million bond issue for school reconstruction.  The measure 
provided for a tsunami haven—a rooftop platform with space 
for as many as a thousand persons. 

The platform design combines resistance to earthquake 
shaking, safeguards against tsunami scour, and ample height.  
Reinforced concrete towers support the flat roof at its four 
corners.  Piles are driven fifteen meters into the sand.  The 
platform stands nine meters above ground, well above 
simulated water levels in an extreme scenario (diagrams, 
opposite).

This engineered refuge, North America’s first for 
tsunamis, has roots across the Pacific.  Its design incorporates 
lessons from the catastrophic tsunami of March 2011.  Its 
funding came about while memories of that disaster were 
fresh.  Its necessity came to light, in large part, through 
matching of North American and Japanese clues to the 
transpacific tsunami of January 1700.  

—Prepared
information provided by Paula Akerlund, superintendent, Ocosta 
School District; Cale Ash, associate principal with Degenkolb 
Engineers in Seattle and engineer of record for the Ocosta project 
described here; Robert Butler, professor, University of Portland, and 
founder, Cascadia Earthscope Earthquake and Tsunami Education 
Program (CEETEP); Jon Harwood, science and math teacher, 
Ocosta secondary schools; John Schelling, earthquake, tsunami, and 
volcano programs manager, Emergency Management Division, 
Washington State Military Department; Beth Pratt-Sitaula, CEETEP 
program director; and Charles Wallace, deputy director, Grays 
Harbor County Department of Emergency Management.

 by Brian Atwater and David Yamaguchi from 

Most of this mile-wide strip between the Pacific Ocean and Grays 
Harbor, Washington, has been mapped as tsunami-prone.  The 
circular building on the school grounds was being replaced, in 2015, 
by a gymnasium specially designed to withstand a giant Cascadia 
earthquake and to accommodate as many as a thousand persons on 
its roof during the tsunami that soon follows.  

The four corner towers rose first (photo, July 2015).  The completed tsunami refuge will 
span the flat roof of a gymnasium, with doors at ground level providing access through the 
corner towers (artist’s conception).

The refuge design
during the earthquake (p. 14–17) and for erosion during the tsunami.

 was guided by this tsunami simulation, which allows for subsidence 

VULNERABILITY TO CASCADIA TSUNAMIS in Washington, Oregon, and 
northern California was recently examined by Wood, N.J., Jones, J., Spielman, S., 
and Schmidtlein, M.C., 2015, Community clusters of tsunami vulnerability in the 
US Pacific Northwest: Proceedings of the National Academy of Sciences, v. 112, 
p. 5354-5359, doi:10.1073/pnas.1420309112.   

THE AIRPHOTO was taken for the Washington Department of Ecology in 1977 
(https://fortress.wa.gov/ecy/coastalatlas/tools/ShorePhotos.aspx). 

A SECOND-GENERATION TSUNAMI EVACUATION MAP, published in 2014, 
identifies the rooftop refuge (http://wa-dnr.s3.amazonaws.com/Publications/
ger_tsunami_evac_westport.pdf). 

HOURS BEFORE THE MARCH 2011 TSUNAMI began, Grays Harbor County 
was hosting its first workshop under Project Safe Haven, an initiative for planning 
vertical evacuation structures where high ground is scarce or distant (Wood, N., 
Jones, J., Schelling, J., and Schmidtlein, M., 2014, Tsunami vertical-evacuation 
planning in the U.S. Pacific Northwest as a geospatial, multi-criteria decision 
problem: International Journal of Disaster Risk Reduction, v. 9, p. 68-83, 
doi:http://dx.doi.org/10.1016/j.ijdrr.2014.04.009).
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THE BOND MEASURE of April 23, 2013, won approval in 70 percent of the 
1,518 ballots cast (http://ballotpedia.org/Ocosta_School_District_172_
Renovation_Bonds_Measure_%28April_2013%29).

THE SIMULATED TSUNAMI begins with a scenario earthquake selected to  
resemble or exceed the 1700 event.  Fault rupture occurs in a mainly offshore area 
about 1,000 km long between southern British Columbia and northern California.  
A hypothetical splay off the master fault raises the ocean floor by as much as ten 
meters on the continental slope west of Grays Harbor (González, F., LeVeque, R., 
and Adams, L., 2013, Tsunami hazard assessment of the Ocosta School site in 
Westport, WA: https://digital.lib.washington.edu/researchworks/handle/
1773/24054).

THE ROOFTOP CAPACITY compares with a campus population of 700 and a 
Westport total of close to 2,000 persons counted in the 2010 census. 

CONSTRUCTION PHOTO by Sonya Miller, Ocosta School District, July 27, 
2015.    

ARTIST’S CONCEPTION from TCF Architecture, used by permission.
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