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B USRI B RO S ETT - T RCRIER I SR B AR S AVET 247 -

V-net Y— K72 HILERC (= 2 ik H O AERCIERY RS - SR G HBURIE Y 52
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JEVB N Ry BN S B RE B8 - I B RS EE by ] - BEHAE R E R a5 EE DL
FTEHIRUINE I AR - HEAh - SRR SIS S OVEATR B A S ST EE

REFR ML ZOKILME AR EER - W Bh 2 e BRI DEE 2 IRV - 12

3Tanada, T.,, Ueda, H., Nagai, M., & Ukawa, M. (2017). NIED’s V-net, the fundamental volcano observation
network in Japan. Journal of Disaster Research, 12(5), 926-931.
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Shimabara Castle

Shimabara Castle was built over the course of
seven years starting in 1618. A reconstruction of
the tower's Interior houses exhibits on topics
including Christian histary and local histary, Cherry
blossoms (in spring), ifses (in early summer), and
lotus flowers {in summer) can be seen around the
moat. You can also enjoy hospitality and dance
performances by Shimabara Bushoutai, a group
whose members dress as military commanders to
promote tourism.

Shimabara Tourism Bureau
(Shimabara Castle)

Tel. 0957-62-4766

Koi-no-Oyogumachi he Town of Swimming Carp

Springs flow along the city's streets to create a nostalgic atmosphere, and you'll see colorful
carp. Destinations like Seiyutel, where you can find tourist information, and Spring Water
Garden Shimeiso are typical of Shimabara, which is known as a community that's been shaped

by water over its long history.

Seiryutei Tourism Exchange
Center

Spring Water Garden
Yusui Teien Shimeiso

Types of flowers

Field mustard, cherry trees, weeping cherry
trees, poppies, cosmos, and sunflowers
Shimabara Hibaruyamahana
Flower Park

Former Samurai
Residences

These residences of lower-level samuraj can
still be seen in the area near Shimabara
Castle. Three houses with thatched roofs
remain standing and convey the atmosphere
of times long past. A waterway in the center
of the road carrying spring water for
domestic use has been carefully maintained
over time.

Shimabara Tourism
Section, City of Shimabara

Tel. 0957-63-1111

Types of flowers
Field mustard, cherry trees, salvia, and
cosmos

“Ariake no Mori
Park

Flower

Seiryutei Tourism
Exchange Center

Tel. 0957-64-2450

Yusui Teien Shimeiso

Tel. 0957-63-1121

Shimabara Hibaruyamahana Flower Park E

Tel. 0957-62-3986
(Shimabara Tourism Bureau)

Shimabara City Commerce e

Roadside Station “Himawari”

Hara Castle Ruins
World Heritage site

It is here that the Shimabara-Amakusa Rabellion,
which broke out in 1637, came to an end. The Edo
shogunate adopted a policy of completely closing
off the country from outside contacts in response
to the uprising, leaving underground Christians no
choice but to continue in their faith on their own.
Archaeclogical excavations have unearthed
numerous human bones along with implements of
faith such as medals and crosses from inside the
castle, where the rebels barricaded themselves.

Tourist Association
Tel. 0957-65-6333

! Seibo Park!Selbo Memonal
{ Museum

Dolphin watching

Arima Christian
Heritage Museum

This  museum
exhibits that trace the history 01' Glmstlamly |I'i
Minamishimabara, from the arrival of religion to its
heyday, including the Hinoe Castie ruins; the Hara
Castle ruins, site of the Shimabara-Amakusa
Rebellion, which forced Christianity underground;
and other Christian sites in the city, such as
Christian tombstones and the seminary. There are
also exhibits of artifacts excavated from historic
sites and replicas of relics.

Arima Christian
Heritage Museum

About 200 bottlenose dolphins live in the Hayasaki Strait between the Shimabara Peninsula and
Amakusa, and you can watch them as they swim. "It depends on weather and other factors, but
it's fikely you'll see some dolphins if your boat leaves port.

g?—ﬁ‘h Minamishimabara ;

phin warching

! This oumpany s smiling

ensure everyona in your
famlly has a goad time,

staff members are eager to

starting with small children.

Kuchinotsu
Dolphin watching
Located 2 minutes
towards Shimabara from
Kuchinotsu Port by car.

B it's extremely likety you'll
encounter some dolphins.

Roadside Station
Himawari

Tel. 0957-61-0771

i Seibo Memorial

. | Tel. 0957-85-2922

Museum

Minamishimabara Ol O]
Dolphin watching

i Kuchinotsu Sightseeing EXE
Boat Operators Association %
Tel. 0957-87-4640 |[E&2: |: [=

Tel. 0957-86-4433

Unzen Onsen

Originally, Unzen was written using the kanji
characters for "onsen" (meaning "hot spring”)
but pronounced "unzen.” |t was designated as
Japan's first national park due to its combination
of seasonal natural beauty and hot springs, and
it became a si ing area that
numerous foreigners who were eager io escape
the summer heat during the Meiji and Taisho
perfods. The strongly acidic hot springs are high
in sulfur content, making them effective at
disinfection, good for the skin, and baneficial for
the treatment of various skin conditions.

Unzen Destination
Service

Tel. 0957-73-3434

New Mt. Fugen-dake
Trail

This trail, which opened in May 2012, offers
close-up views of Mt. Heisei-shinzan, Japan's
newest mountain. By promising encounters
with the living Earth and the area's rugged,
beautiful plants, it's enjoyable in every
seasorn.

Unzen Destination [E] g [E]
Service %
Tel. 0957-73-3434 |[E

Honda Yudayu Former

Residence
(Obama Town Historical Museum)

This museum s located at the site of the residence of
the Honda Yudayu, who for generations lald the
foundation for the growth and development of Obama
Onsen starting in 1614, "Yudayu” is the name of the
official who was entrusted by the Shimabara domaln
with the management of the hot spring. The museum
features r exhibits ing topics includi
the imants of officeholders and ial
related to the history of Obama Onsan,

Honda Yudayu Former
Residence

Tel. 0957-75-0858 | &%

oE

Unzen Jigoku

This major sightseeing destination in
Unzen Onsen consists of more than 30
scalding water springs called “Jigoku",
including Daikyokan Jigoku and Oito
Jigoku. There are also new benches that
let you experience the geothermal heat,
for example by cooking dishes in pots
heated by the steam.

Unzen Destination
Service

Tel. 0957-73-3434

Obama Onsen

Obama Onsen, which has a long enough
history that it was mentioned in the Hizen
Fudolki, an account of the area written in 713,
is a seaside hot spring where you can enjoy
the salty fragrance of the sea and sunsets
seen through wisps of steam rising from the
water. It achieved a reputation during the
Edo period for its springs’ effectiveness in
treating lliness.

Obama Onsen Tourist
Information

Tel. 0957-74-2672

lwado Shrine

Surrounded by huge cypresses and cedars more
than 300 years old, the watershed forest Is filled with
tranguil and peaceful atmosphere,

§ The wado shrine muffled In thick green world has

been familiarized by local people for a couple of
thousand years, enshrining the cave, where it's been
said Jomon people (ancient Japanese) had lived, as
the object of worship,

Tourism and Local Products E%d !
Section, City of Unzen

Tel. 0957-38-3111 |

' Shimabara Tourism

Shimabara Onsen

The neutral-pH waters of this hot spring
are gentle on the skin, and they're said to be
beneficial in the treatment of chronic skin
diseases, cuts, and bums. The hot spring
water, which is also potable, is also
considered beneficial in the treatment of
chronic digestive system diseases, diabetes,
gout, and liver disease. In addition, there
are drinkable springs in seven locations
throughout the city.

Shimabara Tourism
Section, City of Shimabara

Tel. 0957-63-1111

[EzRsl ()
; Y

Gamadas Dome
Mt. Unzen Disaster Memorial Hall

Gamadas Dome (Mt. Unzen Disaster Memorial
Hall), which features hands-on exhibits about
geology and volcanoes, recently reopened after
a renovation. New atfractions include new
content being shown at the facility's The Great
Heisei Eruption Cinema; Kids' Geopark, where
young visitors can enjoy hands-on atiractions
modeled on Mt. Fugen-dake; and Wonder Lab,
where visitors can have fun leaming about
volcanoes and disaster preparedness,

Gamadas Dome
Mt. Unzen Disaster
Memorial Hall

Tel. 0957-65-5555

Kyushu Olle
Shimabara Course

Hike 10.5 kilometers in 3.5 to 4 hours while
gazing at Mt. Heisei-shinzan, Japan's
newest mountain.

Section, City of Shimabara
Tel. 0957-63-1111

Former Onokoba Elementary
School Disaster Site
Onokoba Erosion Control
Museum “Miraikan”

< This wvolcano-themed museum introduces the

damage caused by the Heisei eruption and
subsequent reconstruction, which primarily
involved erosion control measures, The museum
preserves the former Onokoba Elementary

i School, which was destroyed in a fire caused by

the volcano's pyroclastic flow, as it appeared
following the disaster.

Onokoba Erosion
Control Museum

Tel. 0957-72-2499 | =33

Kyushu Olle
Minamishimabara
Course

This trekking area was certified in November
2015, The scenic, moderately-pitched course
is rich in things to see, including a colony of
Ficus wightiana and Sezumezaki Lighthouse.
The 10.5-kilometer route can be walked in
three to four hours.

Shimabara Tourism
Section, City of Shimabara

Tel. 0957-73-6633

Nita Pass (Ropeway)

._: The Nita Pass Observation Area and Second
' Observation deck offer panoramic views of

scenery formed by the volcanic eruptions of
Mt. Unzen. On clear days, you can see as far
as Aso, Amakusa, and Kirishima, creating
some of the most picturesque landscapes on
the peninsula,

Unzen Ropeway

Tel. 0957-73-3572

Hot Foot 105
Foot Bath

At 105 meters in length, this foot bath, which
is visited by 200,000 people every year, is
Japan’s longest. You can also enjoy
vegetables and other foods cooked in pots
over hot spring steam.

Obama Onsen Tourist
Information

Kojirokuji, Former
Nabeshima Residence

This town was built by the Nabeshima clan,
which ruled the Kojiro district of the Saga
Nabeshima domain. The Kojirokuji area
around the MNabeshima stronghold and
residence has been designated an Important
Traditional Building Preservation District by
the Japanese government. The site evokes
the atmosphere of the Edo period.

Kojirokuli, Unzen City  [mm.awm
History and Culture Park/ | i
Nabeshima Residence I 3

Tel. 0957-61-7778 B3R

Shimabara Tourism Section, Shimabara Tourism Bureau | Council of Unzen Volcanic Area | Tourism and Local Products Section, | Unzen Destination Service | Obama Onsen Tourist Minamishimabara City Commerce and | Minamishimabara City Tourist
City of Shimabara Tel. 0957-63-1111 | Tel. 0957-62-3986 Geopark Tel.0957-65-5540 | City of Unzen Tel. 0957-38-3111 | Tel. 0957-73-3434 Information Tel, 0957-74-2672 | Tourism Section Tel. 0957-73-6633 | Association Tel. 0957-65-6333 |

Published by: Shimabara Peninsula Tourism Federation T855-0879 1-1 Heisei-machi, Shimabara-shi,

Ariake Ferry Kyusho Ferry (Reservations Center) | Kumamoto Ferry | Yamasa Shipping | Shimatetsu Ferry
Tel. 0957-62-0655 Fax. 0957-62-0680 Nagasaki Prefecture (in Gamadas Dome)

Tel. 0957-78-2100 | Tel. 096-329-6111 | Tel. 0957-63-8008 | Tel.0957-64-1515 | Tel. 0957-86-2165

*For more information about the attractions featured in this pamphlet, please scan the QR Code for each. December 2023, Shimabara Peninsula Tourism Federation
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Purpose of the trip

Shimabara City and its environs were damaged by repeated pyroclastic flows and lahars during the 1990-1995
eruption of Unzen Volcano. This field trip focuses on the disaster of the eruption and the recovery from it. We will visit
the devastated areas and look around the ruins of the eruption. Local residents, Kataribe, who lost their houses and
relatives, will relate the disaster and their experiences. We will also lean about the reconstruction works from the volcanic
devastation and several other lahar control projects. Moreover we visit an elementary or junior-high school and look at an

activity relating the experiences of the volcanic disaster to younger generations.

(Hiroshi Shimizu)

Outline of tectonic setting and geology

Geological basement in Kyushu

Geological structure of the Kyushu Island is characterized by the Inner and Outer zones which are divided by the Median
Tectonic Line, the Usuki-Yatsushiro Line in Kyushu, running in NE-SW from the central Honshu to Kyushu (Fig. 1).
The structure in which geological units are distributed parallel to this principle zoning results from the accretion mainly
of oceanic deposits due to both plate subduction and the related volcanism-metamorphism since the late Paleozoic. A pair
of metamorphic belts contact in the Median Tectonic Line, low-T/high-P (Sanbagawa belt) in south and the northern
high-T/low-P (Ryoke belt, north) in north, although the pair becomes less evident in Kyushu. The Paleozoic formation in
the Inner Zone was intruded by the Mesozoic granitic plutons (Ryoke belt) and was overlain by the Mesozoic to Cenozoic
island-sea sedimentary rocks. On the other hand, the late Paleozoic to early Cenozoic sedimentary rocks are arranged with
younger geological units in south, and are intruded (extruded in part) sporadically by small granitic plutons of the middle

Miocene.

Eurasian plate

Japan Sea

g
£
=
g
5

Ojikajima

Fukugjima=", £2% Pacific Plate

30°N

Fig.1 Map showing the tectonic frame work in Kyushu and Japan (modified from Kamata and Kodama, 1994)
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Volcanic Front and volcanic activity in Kyushu
Late Cenozoic volcanic activity in the central and southern Kyushu resulted from the subduction of the Philippine
Sea Plate which started about 7 Ma. The present volcanic front, the West-Japan Volcanic Belt, which starts from Daisen
Volcano in the western Honshu, thorough central Kyushu roward the Ryukyu Arc, was established about 2 Ma (Fig.

2). Extensive plateaus of large-scale pyroclastic flow deposits are distributed around the gigantic calderas in central and
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Sea of Japan 0
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East China Sea {f?O

(@ sakurajima

Kagoshima

o o

Ata Caldera
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lgnimbrites
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/
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lkeda- Yamagawa1
Kaimon 0 S Pacific Ocean
0 ;g—.f (Philippine Sea)
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infered rim) & Satsuma-lojimay
® City e,

Early Pleistocene %
(0.78 - 1.8 Ma) 50 km
Pliocene - Late Migcene | e —— = —— e
(1.8 -8 Ma) i

Fig. 2 Map showing distribution of volcano in Kyushu and the volcanic front (Hoshizumi, 2006)
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southern Kyushu, which nest on the volcanic front (Aso, Aira, Ata, Kikai, etc). Back-arc spreading behind the volcanic
front is active presently near the south of Ryukyu Arc, called Okinawa Trough, and the topographical manifestation of
the spreading can be traceable northward. However, it is not clear whether the northern extension rides on the Shimabara
Peninsula or furthermore goes to the north. In the back arc side of the northern Kyushu, the within-plate (hot-spot)
type basaltic volcanism had continued since 11 Ma in the back arc side in Kyushu. The basaltic volcanism formed small
plateaus of the Matsuura and Higashi-Matsuura. Fukuejima and Ojikajima islands are recently active volcanoes of this
type. Unzen locates at the southern periphery of this basaltic volcanism, and the basement rocks of Unzen include both
alkaline and tholeiitic basalts.

Tectonics in the central Kyushu

The narrow region extending from near Beppu City to Shimabara Peninsula is characterized by abundant normal and
strike slip faults roughly trending EW to NE-SW. This region was proposed as the Beppu-Shimabara Graben (Matsumoto,
1979). Shallow earthquake swarms sometimes occurred in this region, especially Beppu and Aso areas and Shimarabara
Peninsula. Tada (1985) proposed an active rifting system for the Beppu-Shimabara Graben, where the geodetic data for
the past 100 years shows the NS extension at the average rate of 1.4 cm/year and subsidence at 2.5 mm/year. However,
recent geological lines of evidence do not support the existence of such an extensive rift zone. Instead, the following
tectonic model was proposed. Oblique subduction of the Philippine Sea Plate against Kyushu (Eurasian Plate) generates
right lateral movement of both sides of the Median Tectonic Line. Shearing of the Inner Zone against the Outer Zone
formed en-echelon rhombic basins (pull-apart basins); that is, small and irregularly spaced grabens aligned NE-SW
behind the Median Tectonic Line (Tsukuda, 1993; Kamata and Kodama, 1994). Recent gravity data in the central
Kyushu clearly indicate negative anomalies in basins aligned within the Beppu-Shimabara Graben. Unzen is a volcano

that has developed within one of these active basins (Unzen Graben).

(Setsuya Nakada)

Geology and eruptive history

The volcanic products of Unzen Volcano cover a wide area, spanning about 20 km from the east to the west and 25
km from the north to the south with many lava domes, thick lava flows, and pyroclastic deposits of hornblende andesite
and dacite. The northern and southern boundaries of the Unzen Graben are not clear because volcanic rocks have almost
entirely filled the depression (Fig.3).

Unzen Volcano began to grow at 0.5 Ma above the Pre-Unzen pyroxene andesite of the same age (Watanabe and
Hoshizumi, 1995; Hoshizumi et al, 1999). Unzen volcanics are characterized by abundant (525 vol.%) large (>3 mm)
phenocrysts of hornblende and plagioclase whose composition and appearance are similar throughout most of the history.
Unzen Volcano has been divided into three volcanic edifices, Older (0.5-0.3 Ma), Middle (0.3-0.15 Ma) and Younger
Unzen (0.15-0 Ma) (Fig.4) by results of geological survey and flank drillings of Unzen Scientific Drilling Project (USDP).

Products of the Older Unzen (0.5-0.3 Ma) either form volcanic fans extending northwards and southwards outside
of the Unzen Graben, or are buried beneath the younger deposits inside the graben. The deposits overlying the pre-
Unzen volcanics along the southern slope of the volcano consist of pumice-rich pyroclastic flows, block and ash flows,
and associated volcaniclastic debris flows. The north-dipping fan spread outside of the graben and is sharply cut by E-W
trending fault. Inward extensions of these two volcanic fans inside the graben and their sources are inferred to be located
far above the skyline of the current summit area of Unzen Volcano. This suggests that Unzen Volcano grew rapidly in
the first 200,000 years of its history and formed a conical volcanic edifice with the central vent area being more or less

at the position of the current summit area. Because the growth rate was higher than the rate of subsidence of the graben,
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FaaE
Chijiwa Bay

’ Ozz
Kuchinotsu
AZ:BZEE (Azumadake), FG: & & (Fugendake),

HA:£##: 1] (Hachimakiyama), HS:FE$fLL (Heisei Shinzan),
KI:485% 1l (Kinugasayama), KS: /1 F&BE (Kusenbudake),

MA: B (Mayuyama), MY: 8 (Maidake), MY: 12 8 & (Myokendake),

NO: & (Nodake), SRIRZEL (Sarubayama),
TI:m & (Takaiwayama), TK. &= (Takadake), YA: & & (Yadake)

ERE
Shimabara Bay

2 km

E{ili kLl (Unzen volcano)
1991-95 515 4 (1991-95 products)
L A7E (lahar)
kBT (pyroclastic flow)
BE F—A (lava dome)
FTHAZ K L (Younger Unzen volcano; 150-0 ka)
B R BB (fan, alluvial)
KPR NS B I= R (pyroclastic flow, debris avalanche)
B (Lava)
e HFE Nl 2k L1 (Middle Unzen volcano; 300-150 ka)
E KR OV (pyroclastic flow, fan)
BE (lava)
g EIZ K Ll (Older Unzen volcano; 500-300 ka)
;K’ B K CNB KM (pyroclastic flow, fan)
BE (lava)
2547 (Basement rocks)
[ kB R OB S (volcanic and sedimentary rocks)

—~_HW7/E (fault) C HHIZEE (amphitheater)
© BB T (drilling site)

Fig.3 Geologic skefch map of Unzen volcano with age data
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the volcano was able to supply pyroclastic and volcaniclastic deposits and some lava flows north and south of the graben.
However, the materials ceased to flow against the boundary faults at 0.3 Ma, possibly because the subsidence rate of the
graben overcame the supply rate.

Among the Middle Unzen (0.3-0.15 Ma) volcanic products, lavas that flowed west and east are quite different. In the
western half of Unzen Volcano, thick lava flows are widespread inside the Unzen Graben. Pyroclastic flows and related
debris flow deposits are almost absent from the surface exposures. Lava flows of 0.2-0.26 Ma are also exposed in the
eastern half of the volcano as sporadic outcrops.

Products of Younger Unzen stage is composed of four volcanic edifices, Nodake, Myokendake, Fugendake and
Mayuyama, all locate in the eastern half of Unzen Volcano. As high ridges west of these volcanic edifices have acted
as topographic barriers, no volcanic products of this stage have been supplied to the western half of Unzen Volcano.
Continuous subsidence of the Unzen Graben without the supply of materials from the vent area resulted in flooding by
seawater coming from Chijiwa Bay to the west. On the other hand, continuous supply of volcanic materials, either block-
and-ash flow deposits or related debris flow deposits, to the eastern flank of Unzen Volcano exceeded or balanced the
subsidence rate of the graben, resulting in continuous development of volcanic fans throughout the history of Younger
Unzen Volcano.

Nodake is the oldest volcanic center of the Younger Unzen stage. A poorly preserved horseshoe-shaped scar, which is
open to the north, appears to be overlain by Myokendake, suggesting that the northeastern part of Nodake Volcano
collapsed prior to the formation of the Myokendake Volcano. Nodake is composed mainly of thick lavas and pyroclastics
with debris avalanche deposits, erupted about 70 to 120 ka.

Myokendake comprises a primary volcanic edifice consisting of pyroclastic deposits. The edifice is little dissected except

for a horseshoe-shaped scar (“Myoken Caldera”), 1.5 km across, and open to the east. Some K-Ar age data for the main

o sV Heisei-shinzan
Fugendak( 1991-95 lava dome)

: Conduit Drilling (USDP-4)
S Pilot Hole (USDP-3)

Chijiwa Bay §
Myokendake

USDP-1 (752m)

.__'.‘I_ 2 +

active
fault

scar (

pyroclastic
flow

collapse

Fig. 4 Southeastern view of Unzen Volcano and drilling sites (USDP), modified from Watanabe and Hoshizumi, 1995 and
Hoshizumi et al., 1999
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volcanic edifice range between 20-30 ka. No deposit related to the collapse of Myokendake has been found on the

surface, but such deposits are found in flank drillings of USDP. Fugendake is developed both inside and outside of the T e 100 [

Myokendake scar. This volcanic center consists of many lava flows, lava domes, pyroclastic flow deposits, and debris- f ey Si02 \ %Jr et Rb

avalanche deposits. Located in the easternmost part of Unzen Volcano, Mayuyama comprises two huge lava domes. The . o A Ll o - 2

Mutsugi pyroclastic flow deposit dated at about 4 ka is a block-and-tash flow deposit derived from the northern part of v o ? :‘.',, X

the Mayugama dome. 60 | / ﬂ% / Mafic Enclave(F) | &0 I} A’; ;.: 2.(:. ;i
_§ Fugendake has been historically active. Eruptions in 1663 and 1792 produced lava flows, and the most recent eruption, Gider Unzen * Pre-Unzen Basalt oy R .':x”é‘ Al ?‘_..
-Lé in 1991-95 produced lava domes. The 1663 lava, Furuyake lava, is olivine-bearing basaltic andesite, which erupted from a | ) /'. £ % | " o A® aéj A : g;_
_-E vent within the Myokendake scar and flowed down slope for a distance of 1 km. The 1792 eruptions produced the Shin- | o | Mafic Enclave(C) e “H I & y 3’

yake dacite lavas that flowed northwards for a distance of 2 km. One month after this event, Mayuyama collapsed causing .' Pre-Unzen Andesits(S) : _ ‘?:; ot

a large-volume debris avalanche. This debris avalanche devastated the central area of Shimabara City before entering the 7 . | o . | ! . “‘.‘ :

sea to generate a deadly tsunami, which struck the opposite shore of the Shimabara Bay. The events killed about 15,000 ‘ “ A Tio2 L 3, R Zf;

people. Many small islands collectively named Tsukumojima, meaning 99 islands, scattered off Shimabara City are large , A 210 ; .

blocks transported by the debris avalanche. . A 4 - &4 : A

(Hideo Hoshizumi) 1 | A ifd A
‘h 170 - +*‘§g, A &
Petrology 12 sl - : % tr;‘f;x i
110 .8 &.,3%&5 A h*a
Products of Unzen Volcano range in composition from olivine -pyroxene -hornblende andesite to biotite-hornblende 0.8 o = '“?:S,ﬁn .

dacite (SiO,: 59-67 wt. %), in contrast to the pre-Unzen volcanic rocks that are dominated by pyroxene andesite and g 2 2

olivine basalt (SiO,: 47-63 wt. %). Except for products in the earliest stage, the Unzen volcanic rocks are characterized by s S rn——— § '_'I_l LS s Rty 'i_______::

the presence of large and abundant plagioclase and hornblende phenocrysts, whose sizes are larger than 3 mm in length, o A fe?* i 555 | A v

sometimes reaching 20 mm, and the total abundance of phenocrysts is more than 25 vol. %. The eatliest Unzen products i L h‘ I

(K-Ar ages: 0.44-0.50 Ma; unpublished GSJ age data), commonly found in the USDP-1 and -2 drilled cores, are dacite 9 2 4 4 a : A b X

(Si0,: 64- 68 wt. %) with smaller (1-2.5 mm) and less abundant (15-25 vol. %) phenocrysts. Meanwhile, volcanic rocks @?ﬁ z I 250 F b ‘%ﬁb

of pre-Unzen stage (K-Ar ages: 0.47-0.52 Ma) are andesite (SiO,: 55-60 wt. %) which also contains smaller amounts (< a 2 | , I g."': Xfx P | A a8 = . ‘l %‘i

few vol. %) of hornblende phenocrysts. &%M . 3 Mg X A A

The difference in chemical composition between the Unzen and Pre-Unzen volcanic rocks is obvious, though the . £ F Bal +£+ + 5 %

volcanic activity was continuous from the Pre-Unzen stage to the Unzen stage. Major and trace element variations against B+§# § 2 f' X%

MgO wt. % are shown in Fig. 5, where chemical compositions of Pre-Unzen and Unzen volcanic rocks are compared. 3 et AN . i ﬁ

Note that the Pre-Unzen volcanic rocks are plotted on curved trends, while the Unzen volcanic rocks are plotted on ;-I-' K20 - - 7] i “

straight lines. The curved chemical variation trends may result from fractional crystallization, while linear variation ‘ = +%:j é c

trends may be from mixing between mafic and felsic magmas. Mixing of the Unzen volcanic rocks are proposed by many % 13 ¥ 300 : A §

investigators (e.g., Nakamura, 1995; Nakada and Motomura, 1999). The presence of aphyric mafic enclaves commonly ‘ ?‘f fe..;- %.x 3 Fagk

found in the Unzen volcanic rocks is one of lines of evidence suggesting hybridization or mixing between aphyric basalt | e : a& ;i. s 'n-, . : 200

and phenocryst-rich dacite magma in various ratios (Sugimoto et al., 2005; Browne et al., 2006). The estimated mafic a) gﬂh 0 & » A i

endmember for the mixing is an evolved basalt with MgO = 5.5 wt. %. This is identical to the most evolved one in the L A “ A d 100 b x X8,

Pre-Unzen basalt. Temporal change in magma system from fractional crystallization-operated to magma mixing-operated = xﬁ . __M e

coincides with the start of the activity forming stratovolcanoes in the Shimabara Peninsula. o p & & .‘; V6 ’ 5 > - _? é 8 10

(Takeshi Sugimoto and Setsuya Nakada) MgO MgO

Fig. 5 Major and trace element variation diagrams for Unzen and Pre-Unzen volcanics. S: South of Unzen, N:
North of Unzen, F: Fine, C: Coarse
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Geophysics
N-790 p y
e o
“Shimatera Perireua, T e e e Intensive geophysical observations were carried
e sl ¢ twely by the mational univessi
|_/Chijwa Ery \olcard out cooperative the national universities
'® Mg.‘ P y by
_ M, : ¢ - and institutes in Japan during and after
{ : % the 1990-1995 eruption of Unzen Volcano
0 i . ;
(Shimizu, 1992). These observations provided
us information regarding magmatic activity and
W .
: ~—  structure of the volcano.
K A—D and GPS are pressire sources
it ] Inferred from the ground deformation
= : i Magma transport system inferred from

seismic activity and ground deformation

; : 2 s ; ) Volcano-tectonic earthquakes were very active
Fig. 6 Location of seismic events and pressure sources associated with

the 1990-1995 eruption of Unzen Volcano (Shimizu et al.,2006) 10 the period beginning one year before the

eruption and continuing up to the start of
the lava dome extrusion. The hypocenters were mostly distributed within a 12 x 20 km area on the western side of the
volcano, and shallow eastward toward the summit (Umakoshi et al., 1994; 2001)(Fig. 6, left). A remarkable feature of the
hypocenter distribution is the possibility that it is delineating a ring-fault corresponding to the caldera wall in Tachibana
Bay (Chijiwa Bay). Another notable feature is alignment of hypocenters in the Shimabara peninsula; the focal area is
divided into northern and southern parts by a seismic-gap. Focal mechanism solutions of those earthquakes suggest a
pressure source located beneath the seismic -gap. Deflation-inflation sources (sources A-D in Fig. 6) detected by leveling
surveys and GPS measurements are situated below an inclined seismic -aseismic boundary (Ishihara, 1993; Kohno et
al., 2007; Nishi et al., 1999). These results shows that a deep magma reservoir is located at 15-20 km depth beneath the
Tachibana Bay (Chijiwa Bay), and that the magma ascends obliquely eastward with an inclination of 40-50 degrees.

Magmatic activity in and around the uppermost conduit inferred from geophysical observations

Various seismic-and geodetic-events occurred in the shallow part of volcanic edifice during the 1990-1995 eruption
(Shimizu, 1992; Saito et al., 1993; Uhira et al., 1995; Yamasato, 1999; Umakoshi et al., 2002)(Fig. 6). The epicenters of
low frequency earthquakes were located in and beneath the growing lava dome at a depth 0-0.5 km below the surface.
Sources of the ground deformation associated with vulcanian explosions were located 0.6-0.9 km beneath the crater
bottom. The diameter of the pressure sources for these explosions is estimated to be about 40 m. Isolated tremor occurred
beneath the summit caldera, whose depth ranged from 0.5 to 2.0 km. The source regions of these events incline westward
with a dip angle of about 60 degrees; this suggests that the magma ascended in an oblique conduit. On the other hand,
the high frequency earthquakes and ground deformation just before the lava dome appearance can be interpreted by
a combination of upward growth of a magma column and lateral intrusion of a dike (Yamashina and Shimizu, 1999).
The horizontal extent of the dike exceeded 400 m, and the thickness finally reached about 13 m. The top of the dike
was estimated to be about 130 m deep, although the bottom has not been fully constrained. The diameter of the magma
column is obtained as 40 m, consistent with that of the explosion sources. Seismic tomography shows that a low velocity
region exists at sea level beneath the summit caldera (Nishi, 2002). The region extends about 1 km in both horizontal and
vertical directions, which corresponds both with the source region of isolated tremor and with a high conductivity zone
(Kagiyama et al., 1999). This low-Vp region probably represents the extent of the hydrothermal system sustained around
the conduit (Hashimoto, 1997).
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Fig. 7 N-S cross section of the subsurface structure of Unzen Volcano deduced from the seismic reflection experiment
(Shimizu et al., 2005)

The seismic reflection experiment

In order to reveal the subsurface structure of Unzen Volcano and to detect the volcanic conduit, a seismic reflection
experiment was conducted using vibratory energy sources (VIBROSEIS) in December 2001 as a program of the Unzen
Scientific Drilling Project (Shimizu et al., 2002). About 580 receivers, each consisting of 9 geophones, were deployed
at intervals of 25 m along a N-S survey line on the western flank of the volcano. The survey line crosses the Unzen
Graben and the magma ascent path inferred from geophysical observations. In the experiment, three VIBROSEIS
vehicles vibrated at about 280 source points on the survey line at intervals of 25-100 m. Because the source energy of
the VIBROSEIS is not enough to penetrate the volcanic edifice, 3-100 sweeps of the vibration signals were stacked to
improve the S/N ratio of the data.

The reflection analysis revealed the distribution of structural discontinuities in the N-S cross section of the volcano (Fig. 7).
The depression structure of the Unzen Graben is clearly recognized in the cross section. The strong reflection at a depth
of 3 km is consistent with the location of the pressure source B inferred from geodetic measurements, which probably
corresponds to the upper boundary of a magma reservoir. On the other hand, the narrow area, in which the strength of
reflection is extremely weak, extends almost vertically from sea level down to the pressure source B. Volcanic earthquakes
occur along a narrow area. Thus the area is interpreted as the volcanic conduit or dike intrusion below the western flank

of Unzen Volcano.

(Hiroshi Shimizu and Takeshi Matsushima)
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Fig. 8 Southwesterly view of new lava dome, filling the
Jigokuato Crater near the summit of Unzen
Volcano. Taken by Setsuya Nakada on May 23,
1991

Overview of the 1990-95 (Heisei)

eruption

The chronology of the latest eruption was summarized
in Nakada and Fujii (1993) and Nakada et al. (1999).

After 198 years of dormancy, Unzen Volcano erupted
on November 17, 1990. Small ash emission (phreatic
eruption) started in both the Jigokuato and Kujukushima
craters. Preceding this eruption, earthquake swarms
occurred under the Tachibana Bay (Chijiwa Bay), western
of the volcano, in November 1989, and the hypocenters
had migrated toward the summit. Isolated tremor events

were first observed in July 1990, and researchers of the

Shimabara Earthquake and Volcano Observatory (SEVO, present Institute of Seismology and Volcanology of Kyushu

University) and national universities strengthened monitoring the activity of this volcano. The number of isolated tremor

events increased in late-January, 1991, and stronger ash explosions take place in the Byobuiwa Crater just west of the

Jigokuaro Crater in February 1991. After this, the eruptive activity increased with time. Juvenile particles that were

recognized first in the ash of the February 1991 eruption increased in both abundance and size with time. Ash emission

suddenly stopped on May 12, 1991 and intense swelling and strong demagnetization of the crater area began. Then, a lava

spine like an onion head protruded within the Jigokuato Crater on May 20, 1991, The next day, the spine was broken
into several blocks, and the Jigokuato Crater had been filled with lava blocks by May 22, such thart older, reddish-surfaced
lava blocks were pushed away by fresh, dark lava blocks extruded in the center of heap of lava blocks (lava dome) (Fig.

8). Collapse of the lava dome started on May 23, 1991 and the first pyroclastic flow was witnessed on the morning of

May 24. As the Jigokuato Crater located at the eastern shoulder of Mt. Fugen (previous summit), the lava dome became

unstable as it grew; and the crater rim too due to its load. Partial collapse of lava dome had been repeated during the

growth of lava dome, and major pyroclastic flows were generated by collapses of large portions of the dome including the

basement (crater walls).

Dome growth

The lava dome complex that was formed in the last eruption
has the dimension of 1.2 km long (E-W), 0.8 km wide and
0.45-0.25 km thick, and the volume of about 100 million
m’ (about half of the total volume of 3 erupted lavas; 210
million m* as DRE) (Fig. 9). The eastern half of the dome
complex hanging over the eastern slope of Mt. Fugen is the
part mainly grown exogenously and the western part covered
by lava blocks with a relatively flat top is the part grown
endogenously.

The lava dome had grown almost continuously throughout

the eruption but the growth can be separated into two periods

Fig. 9 Northeasterly view of the lava dome complex at Unzen.
The eastern part hanging on the slope (left) grew
exogenously, while the western part with ceat top (center)
grew endogenously. Degassing occurred above the
former Jigokuato Crater covered thickly with lava dome
(endogenous part). A arc-like wall surrounding new and
old lava dome complexes (right) is the Myoken Caldera.
Taken by Setsuya Nakada on February 28, 1994

August 1991

Muhyouzawa:'
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of 20 and 25 months with different supply rates, where
the maximum effusion rate was about 400,000 m*/day (5
m®/s) in September 1991 (Fig. 10). The lava dome first grew
unstably over the eastern edge of the Jigokuato Crater (Fig.
11), and partial collapse of lava dome occurred from its
moving front. The dome increased its dimension with time.
It grew mainly exogenously when the effusion rate was high,
and endogenously when the effusion rate low. The exogenous
part madwase up of 13 discrete lava lobes, was most of which
had been active for several months. Typical dimensions of
the individual lobes are 300-400 m long, 200-300 m wide
and 50-100 m thick, except for lobe 11 with the argest

dimension. The moving speed of lava was up to 50m/day

6 I T
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Fig. 10 Temporal change of daily lava effusion rate
at Unzen during 1991-1995 (Nakada et al.,
1999)

near the vent, and decreased toward the lobe front, where the lava was cooled during flowage. After lobes reached over

350 to 400 m in length from the vent, new lobe started growing within the spaces near the vent, which were not occupied

by previously lobes. The birth of new lobes was clearly detected by elevated activity of near-surface low-frequency

earthquakes. During exogenous dome growth, deformation of the crater floor was minor, while it was substantial showing

the dome complex in the early and later stages of the last eruption at Unzen (Nakada et al.,1999) during endogenous

growth. By the beginning of the main endogenous growth event in late November 1993, the eastern half of the dome

caldera rim

Lobe 3 lava blocks

Fugen-ike {2 e
Lobe 1

ﬂ; Jigokuato W-crater :
talus
| i
May 1995 | caldera rim___
| e o VPR
W b E ke talus
I spine s
table mountain | | | .
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of lava blocks | |

" | shimanorine " I talus.
123 ' ¥ .
! LR Y .
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Fig. 11 Schematic plain views showing the dome complex in

the early and later stages of the last eruption at Unzen
(Nakada et al., 1999)

complex had been occupied by piles of lava lobes up to
200-300 m thick. The growth of the endogenous dome
was proposed by Nakada et al. (1995) to be similar to that
of pillow lava or pahochoe lobes. Growth of lava dome
was ended with intrusion of a spine into the center of
endogenous part, just above the Jigokuato Crater) (Fig.
11). The spine started its grown in October 1994, being
associated with relatively strong earthquakes swarmed
within the dome above the Jigokuato Crater. The
dimension of the spine is about 40 m wide by 100 m long.

The exogenous dome part consists complexly of multiple
massive lobes, which extended from the vent located
in the upper part. The interior of the dome complex is
exposed in the southern vertical cliff that was eroded
deeply by successive collapses of lavas. The interior consists
of alternation of strongly sheared parts and massive parts.
The morphology observed on the surface of the present
exogenous part was formed during the growth of Lobe 11
(March-October 1993). Lobe surfaces are generally waved
and convex, reflecting deformation during the growth.
The surface rock is glassy and the inner rock is generally
vesiculated in higher extent. The endogenous dome part

is covered mostly with polygonal boulders up to a few m
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across. Boulders showing strong shear structure, like cataclasite, are scattered around the spine. Large continuous massive
lava parts, except the spine, are observed sporadically on the endogenous dome top. They represent the crust parts of
multiple endogenous domes activated in different periods (Nakada et al., 1995). The interior of the endogenous dome
part is exposed in the upper southern and northern cliffs. Finely jointed, massive lava is covered by boulders layer of about
50 m thick. On the broken surface of the spine, inner massive lava is surrounded by brecciated margins.

After the end of dome growth (February 1995), the dome complex began shrinking slowly at a constant rate. The
deformation has still continued as of 2007. Fumarolic activity started from the foot of the spine soon after its birth, and
the temperature is as high as 220 °C of the middle 2007.

(Setsuya Nakada, Hiroshi Shimizu and Toshitsugu Fujii)

Pyroclastic flows and lahars

Pyroclastic flows

More than 9400 Merapi-type pyroclastic
flows (block-and-ash flows) occurred from lava
dome collapse at Unzen Volcano during the

1991-95 eruption. A new lava dome (Heisei

Shinzan) formed at the Jigokuato Crater on

LAvA DOME CRATER

o

May 20, 1991. The dome continued to grow

D

BASAL AVALANCHE AREA DEVASTATED BY
DEPOSITS ASH-CLOUD SUAGE

on May 23 and juvenile blocks began falling

Fig. 12 Distribution of the June 3, 1991 Pyroclastic flow o itscoomrging doym Shesutenp; eastonn

deposit (Yamamoto et al., 1993). Arrows are the
flow direction of the ash-cloud surge as indicated by
blown-down trees. F1 and F2 indicate steep slopes
along the Mizunashi River. ASL: ash-cloud surge lobe

slopes. On May 24, a reddish-brown ash-laden
plume was observed above the eastern flank
of Fugendake as a portion of the lava dome
collapsed, producing the first pyroclastic flow
that traveled about 1 km down the flank. Growth and collapse of the new lava dome continued, generating pyroclastic
flows from collapse events. Major pyroclastic flows, including those on June 3 and 8, September 15, 1991, and June
23 and 24, 1993, occurred during exogenous growth when the effusion rate was very high (Nakada and Fujii, 1993).
Descending directions of pyroclastic flows were controlled by the growing direction of the lava dome.

A series of pyroclastic flows descended the Mizunashi River at 16:08 on June 3, 1991 (Fig. 12). The runout distance was
abourt 3 km and the volume of this event was about 0.5 million m® in DRE (Nakada et al., 1999). An ash-cloud surge
associated with the pyroclastic flow killed 43 people, including Maurice and Katia Krafft and Harry Glicken in Kita-
Kamikoba area. Co-ignimbrite ash fall was distributed more than 100 km away from Shimabara (Watanabe et al., 1999).
Totally 147 houses were burned or destroyed. Estimated speeds of the early stage pyroclastic flows were up to 150 km/h
(Takarada et al., 1993b). An explosive pyroclastic flow event was coeval with a vulcanian explosion. On June 8, a landslide
including the basement of the lava dome occurred that caused a sudden pressure reduction in the lava dome and conduit,
resulting in explosive eruptions (Fig. 13). The pyroclastic flows descended 5.5 km and had a flow volume of 0.7 million
m®(Nakada et al., 1999). Totally 175 houses were burned or destroyed. On June 11, a similar explosive event occurred,
but no large-scale pyroclastic flows were observed.

The largest pyroclastic flows occurred on September 15, 1991, caused by a large-scale collapse of the northern part of the

dome complex. Multiple pyroclastic flows starting at 16:44 and successively at 17:59, 18:42, and 18:54 cascaded down

Fig. 13 Initiation mechanism of vulcanian
explosion and pyroclastic flow
on June 8, 1991 (Takarada et al.,
1993a). (a) landslide triggered
the collapse of lava dome, (b)
vulcanian explosion due to sudden
pressurereduction of the lava dome
and the conduit, (c) pyroclastic flow
generated by broken up materials
of the lava dome and basement
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the Oshigadani Valley (Fig. 14). Estimated speed of the first flow was 200 km/h
(Miyahara et al., 1992). Their flows descended along the Oshigadani Valley and
reached the Mizunashi River, following the topographic low. However, pyroclastic
surges rushed straight from the exit of the Oshigadani Valley and damaged the
Onokoba Elementary School. Totally 218 houses and buildings including the
Onokoba Elementary School were burned or destroyed. The runout distance of
the pyroclastic flows was about 5.5 km. The volume of the largest flow was - 1

million m® while the total volume of this event was about 2.4 million m* (Fujii

and Nakada, 1999).

On June 23 and 24, 1993, a series of pyrolcastic flows descended the Nakao River.
Pyrolcastic flows starting at 2:52 and successively at 11:14 on June 23, and 5:25
on June 24, 1993, cascaded down the gorge in the Nakao River. One person who
entered in the evacuation area was killed by a pyroclastic surge associated by the
second flow. Totally 211 houses were burned or destroyed. The runout distance
was about 4 km and the volume of each flow was approximately 0.5 million m®.
The total volume of this event reached about 2.1 million m®, In total, 800 houses
were burned by pyrolcastic flows/surges during the 1991-95 Unzen eruption (Ohta,
1997).

Pyroclastic flow/surge deposits

The pyroclastic deposits comprise >10 flow units. Lobes (<10 m wide) and levees
(<2.5 m wide) were sometimes developed on the occasionally display several 10-25
cm thick, reversely graded depositional subunits (DSU) (Fig. 4). Clasts (5-20 cm)
are aligned at the top of each DSU. The layer 2a (<20 cm thick, <5 cm size clasts)
unit usually occurs at the base of the flow unit. Massive to laminated ash-cloud
surge beds (<20 cm thick) are observed infrequently between flow units. Ash-cloud
surge beds lack the coarser and finer fractions that are often observed in pyroclastic
flow deposits (Fig. 15). The large reversely graded, subangular to subrounded
blocks and basal layer 2a suggest that interactions between blocks occurred during

the depositional stage. Night video image taken by the Self Defense Force shows

2

Akamatsudani Vallay %"

I Block-and-ash flow deposit (unit 2) Onnokoba
=] Ash-cloud surge deposit (unit 1) 5 &
[F4 Seared zone S

PR (PP

) S

Fig. 14 Distribution of the Sep. 15, 1991
pyroclastic low deposit (Fuji
and Nakada, 1999) Arrows
in ash-cloud surge deposit
represent the current direction
as indicated by toppled trees
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Fig. 15 Columnar section and grain-size distributions of block-

and -ash flow and ash-cloud surge deposits in the
Oshigadani Valley (Takarada and Melendez, 2006)

Transportation model |

£

7
grain interaction ‘ ph2 (1000 -2000 kg/m*)
+

matrix strength

Fig. 16 Transport and depositional model of the 1991-95 Unzen
pyroclastic flow (Takarada and Melendez, 2006)

large blocks rolling and saltating suggesting
turbulent transport of pyroclastic flows (Fig.
16). Large blocks accumulate at the bottom of
turbulent flow due to variations in slope angle
and channel width. Slow -speed lobate high-
density grain flows developed at the base of
a relatively high-speed turbulent pyroclastic
flow. The 5-25 e¢m thick DSUs in the flow
units suggest that blocks and matrix forming
basal lobate grain flows accumulated through
successive aggradation. The basal grain flows
ceased when the shear stress in the flow became

lower than the yield strength of the marrix.

Lahars

The first lahar (debris flow) occurred on May
15, 1991 in the Mizunashi River (Hirano et al.,
1992). Large lahar occurred in the Mizunashi
and Yue Rivers on June 30, 1991. More than
hundreds of houses were destroyed by the lahar.
Lahars frequently flooded along the Mizunashi
River on Aug. 1992. Lahars also occurred along
the Nakao and Mizunashi Rivers between the
end of Apr. and Aug. 1993. A bridge on the
Mizunashi River was lost and the Route 57
was closed by the lahar on June 18, 1993. The
Route 251 on the Nakao River was closed by
the lahar on July 4,1993. A lahar occurred at the
Mayuyama and the center of the Shimabara town
was inundated on Aug. 20, 1993. Totally 1,692
houses were destroyed by the lahars during the
1991-95 eruption. The lahar deposits contains
up to few m size (sometimes 10 m size), reversely
graded, subrounded blocks and boulders. The
deposits show partly stratified or laminated,
usually fines-depleted, clast to matrix supported

depositional features.
(Shinji Takarada, Daisuke Nagai
and Takeshi Matsushima)
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Disaster details and the damages

Casualties of the Heisei eruption

Most of the casualties in the Heisei eruption were caused by the pyroclastic low on June 3, 1991. A pyroclastic surge
claimed the lives of 43 people: fire brigade members, the press with taxi drivers, police officers, volcanologists, and local
residents (Table 1). The others were one injured by the pyroclastic flow on May 26, 1991, one injured by the debris How
on June 30 in the same year, one killed by the pyroclastic flow on June 23,1993, and one injured by the debris flow in the

same year (Table 2).

Casualties of the Heisei eruption
(1) dead: 44 people

(including missing 3 people)
(2) injured: 12 people

Tablel1. Casualties on June 3, 1991

Occupation dead | injured Occupation dead | injured total
Fire brigade 12 press pepole 16 2 | dead 43
policeman 2 voleanologist : injured 9
taxi driver local resident 6 7

Nagasaki Prefecture (2000)
Table.2 Casualties of the Heisei eruption
date disaster dead missing | injured total

1991.5.26 Pyroclastic flow I 1
6.3 Pyroclastic flow 40 3 9 52

6.30 Debris flow 1 1
1993.6.23 Pyroclastic flow 1 1
8.20 Debris flow 1 1

Total 41 3 12 56

Shimabara City (2002)

/ Damaged houses total 2,511
Occupied: 1,399 Unoccupied: 1.112

(1) Damages by debris low: 1,692 houses
(2) Damages by pyroclastic flow: 808 houses

(3) Damages by volcanic bomb and cinder : 11 houses
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Table 3. Damaged houses of the Heisei eruption ——
The first evacuation advisory was issued to the residents on May 15, 1991. Eight facilities (five in Shimabara city, three
date disaster | houses | unoccupied total Disaster area in Fukae town) such as regional meeting places and school gymnasiums were utilized as the refuges from the debris flow.
May 15, 1991 DF 1 1 Mizunashi River After the serious disaster on June 3, 1991, the evacuation warning area was designated for the disaster prevention against
June 3 PF 49 130 179 pyroclastic flows. As the evacuation warning area was expanded, the number of refuges increased up to eighteen (ten in
June 8 PF 72 135 207 Shimabara, eight in Fukae). The number of the users totaled 166,718 from May 29 to November 27, 1991.
I June 11 vC 11 1 In order to relieve physical and mental stresses of the evacuees and to respect their privacy, Nagasaki prefectural
June 30 DF 64 87 151 Mizunashi R. government provided inns and hotels for them. A total of 161,327 evacuees made use of these 53 facilities. Besides the
June 30 DF 34 17 51 | YueR. hotels and inns, a passenger ship was used as a refuge because the capacity of the former facilities was not sufficient for the
Sept. 15 PF 53 165 218 R
Aug. 8, 1992 PF 5 12 17 The evacuations seemed to be extended over a long time. Therefore, 1,455 temporary houses were built and the
Aug. 815 DF 164 80 244 | Mizunashi R. disaster victims started to move in on June 22, 1991. The temporary housing had been used for four and a half years till
Apr.28-May.2, 1993 DF 372 207 579 Mizunashi R., Nakao R. December 25, 1995, and at its peak (November 30, 1991) 5,669 people used 1,444 houses.
June 12-16 DF 48 33 81 | Mizunashi R., Nakao R.
< June 18-19 DF 135 72 207 | Mizunashi, Nakao, Mayuyama Forest damages J
‘-g_ June 22-23 DF 49 29 78 | Mizunashi R., Nakao R. A total of 2,640ha forests were damaged by the Heisei eruption. Among them private forests extended 480ha: pyroclastic ﬁ
,E June 23-24 PF 92 95 187 | Nakao R. deposit 75ha, forests burned down 90ha, forests withers 85ha, leaf fall, burnt 222ha, and land collapse + debris flow _%
§ July 4-5 DF 18 7 25 | Mizunashi R., Nakao R. deposit 8ha. The most serious devastation area was in and around Mizunashi River where pyroclastic flows repeatedly ran 'E,
> July 16-18 DF 63 20 83 | Mizunashi R., Nakao R. down. The forest damages spread out along Nakao River, Yue River, Fukae River, Arie River, and Chijiwa River. The leaf gi
Aug.19-20 DF 170 22 192 | Mizunashi, Nakao, Mayuyama discoloration by volcanic gas was widespread along the rivers mentioned above and Kojiro River, and the cornic area from
Total 1,399 1,112 2,511 the Heisei-shinzan peak to halfway down.

PF: pyroclastic flow DF: Debris flow VC: volcanic bomb and cinder from vulcanian

explosion The damage to the educational facilities
Shimabara City (2002) On June 11, 1991, cinders smashed the roofs and the windows at Orihashi branch school of Dai-yon (4th) Elementary
School, the roofing slates of the practical training building at Shimabara Technical High School, and the window pane of
the greenhouses at Shimabara Agricultural High School. Furthermore volcanic ash damaged farm products and livestock
at the agricultural school. On September 15, 1991, Onokoba Elementary School was burnt down by the pyroclastic
Table 4. Total amount of damages of the Heisei eruption surge.
subjects Directed damage Tdivsatst ¢kl {thousands Because of the repeated debris flows and pyroclastic flows in May and June in1991, ‘hazard zone’ was established in
Shimabara city and Fukae town. The schools in the zone were closed and the residents were ordered to evacuate. Many
(thousands yens) | damage yens)
students were obliged to change their schools. School
(thousands yens) . . ;
education was seriously affected by the eruption.
Agriculture, Fisheries 18,026,150 18,026,150 (Shinichi Sugimoto, Daisuke Nagai, Hiroshi Shimizu)
Civil work 33,073,677 33,073,677
Animal husbandry 20,881,498 20,881,498
Commerce,Industry 16,810 153,726,960 153,743,770 Recovery and Risk Reduction
Other 2,754,238 1,462,641 4,216,879
total 74,752,373 155,189,601 229,941,974 The start of the sabo works in Unzen area

Shimabara City (2002)

A large amount of unstable sediment has thickly deposited

on the flank of the Mt. Fugen during the eruption. Then

Fig. 17 Pyroclastic flows moving down the flank of the
Mt.Fugen

the rain caused debris flows frequently, and finally the
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debris lows have reached the seashore 7.5 km distance from
the summit of the Mt. Fugen. This area including Shimabara
City directly and indirectly has suffered serious damage by the
debris flows.In view of such serious damage, the sabo works
in Unzen area has been started as the national project by the

Ministry of Construction (at that time), Japan in 1993.

The current condition of the sabo works in Unzen

The sabo works in Unzen by the MLIT (Ministry of Land,
Infrastructure and Transport) has been carried out in three
basins, or the Mizunashi River, the Nakao River and the
Yue River. And more than 80% of the master plan for the
sediment control has completed on Mar. 2007 that protects
the traffic network, farmland and residential areas against the
debris flows.

In the lower reaches of the Mizunashi River, 30 training dikes
have constructed that are designed to prevent the overflows
of the debris flows. The check dams and the ground-sills have
been completed in the upper reaches, and several ground-sills

are planned to be set.

< L 2 4 =St -
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Fig. 19 The sediment control system against debris flow

Fig. 20 The devastated area and the sabo works at Mt. Unzen

Shimabara 2007

CITIES ON VOLCANOES 5

Bl UNZEN VOLCANO

Fig. 21 Lava dome and the current condition

The current condition of the lava dome

During this eruption a large lava dome has formed at top of the Mt. Fugen. The dome consists of dacite and its volume

is estimated at about 100 million m® The volcanologists think that the lava dome can collapse due to the force of

earthquakes.

The unmanned construction
method

The unmanned construction method
is the new technology that the
construction machines are operated by
radio control system for the safety of
the construction workers in hazardous
entry-restricted areas . This technology
has been making progress day by day.
For instance, it used to be difficult for
the unmanned construction method to
form a precise soil slope, but now it has
become possible to do the precise work
by the development of the unmanned
construction system with the GPS
sensors on the several parts of the heavy
construction machines. Nowadays
many kinds of construction works
can be carried out by the unmanned

construction method.

(Koji Hata)

Fig. 22 New technology for the sabo works. "the unmanned construction method"
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Education and Qutreach

Now that 16 years have passed since the latest volcanic
disaster, Shimabara area has made its remarkable revival. At
the same time, numerous relics of volcanic hazard have been
preserved for lessons, and several facilities for preventing
volcanic disaster have been established. As these relics and
facilities are instructive resources, they are collectively
considered as a field museum. It is named “Heisei Shinzan
Field Museum”, and often called “Heisei Shinzan Ganbaland” 3

as a nickname.

Each facility arranges instructive events and workshop to  Fig. 23 Field trip to learn about volcanic products on

foster consciousness of disaster prevention and to share the Taruki Height struck by eruption

knowledge of coexistence with volcanism. For example, at
Heisei Shinzan Nature Center, which is on Taruki Height
struck by the eruption, provides field trip to observe the
vegetation and to study volcanic products (Fig. 23). At Mt
Unzen Disaster Memorial Hall you can attend the ‘kitchen
volcanology’ laboratory and the field excursion with volunteer
storytellers who have experienced the disaster. In the
laboratory participants can enjoy experimentation of volcanic
and natural phenomena with familiar materials such as food
(Fig. 24). During the field excursion participants learn about
the disaster by listening to storytellers in the devastated area. g

Beside these facilities, school education contributes to  Fig. 24 Kitchen volcanology laboratory: Experiment of
introduce the volcanic disaster to younger generations. June 3, ehsseclate v w6 pRling Nolkoiss
when the pyroclastic flow caused devastating disaster, is ‘the praying day’ for Shimabara people. For the day, students have
activities to learn about the disaster. At Onokoba Elementary School, whose facilities were destroyed by the pyroclastic
flow on November 15 in 1991, pupils give presentations at ‘the Onokoba Memorial Day’ Meeting in order not to forget
the distress forever.

However, it will be possible that the more the years pass, the fewer children know about the volcanic disaster of Mt.
Unzen. Therefore, it is responsible for the adults to keep on telling about the menace of the natural disaster and to pass
the record of whar they have learned to the future generations.

In this way, each organization and facilities is trying to offer awareness program for volcanic disaster prevention to pass
on the lessons to more people longer and longer.

Every year the Institute of Seismology and Volcanology, Kyushu University promotes field trip to Heisei Shinzan peak
to explain about the current condition of the volcano and to enhance risk awareness. People from the organizations for
countermeasures against disasters, self-defense force, the press, etc. attend the project.

(Daisuke Yoshida, Daisuke Nagai, Hiroshi Shimizu)
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Field Excursion StOpS Nakao River, causing a wider spread of the pyroclastic surges downstream (Endo et al., 1996). The June 23 pyroclastic

surges rushed straight on out of the valley and knocked down trees and destroyed houses. The June 24 pyroclastic flow
STOP 1. Nita Pass View point was controlled by topography and extended farther downstream at speed about 70-140 km/h (Fig.26), (Ishikawa and
Yamada, 1996). 187 houses were destroyed by the pyroclastic flows and surges (Fig.27). One person who entered in the
Unzen is one of the oldest national parks in evacuation area was killed by a pyroclastic surge on June 23. We can look over the Shinyake lava flow erupted in 1792
behind the devastated area in Senbongi. This point is also located near the drilling site for the Unzen Scientific Drilling

Project (USDP-1).

Japan, settled in 1934. A one-way toll road

leads to the summit parking. In the viewpoint,

the Heisei-shinzan lava dome is in front
(north) (Fig. 25). The western (left) part of The June 23-24 1993 pyroclastic flow/surge deposits
the lava dome complex is the endogenous part Unit #1, Pyroclastic surge deposit at 2:52 on June 23, 1993,

formed during 1993-1995. The top of the

endogenous dome is occupied by a spine that

consists of fresh fragments of lava and crystals in lapilli -coarse
ash fraction. The layer is 2-20 cm thick, often normal graded
was extruded during late 1994 to early 1995. and baseward lack of fine materials. The thickness shows
The eastern (right) part is the dome grown local variations laterally. Small fragments of charred wood are

exogenously. The slope of the pyroclastic flow sometimes seen. It is covered by a thin ash layer, which contain

deposits is developed at a steep angle from the accretionary lapilli.

foot of the dome onto the coastal area which

Unit #2, Pyroclastic surge deposit at 11:14 on June 23, 1993,  Fig. 27 Photographs showing the Senbongi districts,

was also damaged by debris flows generated
which was devastated by the June 1993

Fig. 25 Southern view of lava dome (Heisei-shinzan). The endogenous dome is on

from the pyroclastic flows. Scarps of active the left (1 (430 m in altitude). The previous peak (Mt. Fugen 1,359 m) is is similar with the unit 1. It is well-sorted coarse ash, 2-12 cm pyroclastic flows/surges rushed straight foward
faults can be observed to the south. Fan also the spine of older lava dome in thickness. It is covered by a 5 mm thick thin ash layer. NE direction (left). Taken by the Ground Self-
deposits of Younger Unzen volcano are cut by these active faults (Akamatsu-dani, Fukae and Futsu Faults). The opposite Defence Force on June 24,1993
shore (beyond the Ariake Sea) was attacked by the tsunami caused by the collapse of Mayuyama in 1792. The mountains Unit #3, Block-and-ash flow deposits at 5:25 on June 24, 1993, are pootly sorted, consists of lava fragments in block-
left of the Kumamoto city are relatively old volcano (Kimbo). When a visibility is good, volcanoes of Aso, Kuju and fine ash fraction. These deposits are about 2 m thick. Charred wood with a diameter of about 15 c¢m are frequently
' Kirishima can also be seen from here. found in the deposits. The deposits become reddish upward for oxidation. The basal contact is party unconformable.
|
Setsuya Nakada . : . These deposits consist of two flow units. Each
SHNRER Minami-Senbongi ARl
flow directions depend on how the channel
g tcm ’ LEGEND gradient evolves. The lower unit has reached to
0 ~ ThE : 3 s Thlssadings the NE about 750 m from the cliff in the Nakao
) . STOP 2. Minami-Senbongi District: (?,C? il oo Ao deposits\
J : the town devastated by the June 1993 160 Ll : ] River. The upper unit has split into two or more
. e Do o oot | irecti
pyroclastic flows S ‘ 5] Pyrociastic surge deposits directions, reached to the north about 1.5 km
” : from the cliff. We can observe the terminus of the
. The Senbongi area was attacked by pyroclastic ) i m#z 1134 e 75,1503 vvyv¥| Coarse ash lower unit in the cross section (Fig. 28). -r_’
g flows and debris flows in 1993, when the i Wm_am_s_ume_depw_ (Daisuke Nagai, Shinji Takarada) @
o ; g — Unit#) 252June 23 1983 vvvv| Fine ash
c growing direction of lava dome at the summit e, e 8]
2 | a0 T4:30-15:36, June 22, 1993 i 5
% changed to the northeast (Nakada et al.,1999). I %7 S Reworked deposit S (9 Lahar deposits 2.
o Small collapses on May 21-26 generated = T Foals = STOP 3. Taruki Height i‘
= minor pyroclastic flows, some of them reached M2 0l e 128, 1095 Soil (previous surface) (Heisei Shinzan Nature Center) g
L it x . Isher depaosits m.q
within 200 m of Senbongi. The debris flows .
also occurred and damaged 63 houses in the i i | Segregation pipes The Taruki Height (550-570 m in elevation) is
>200
middle part of Senbongi on May 2 and June hattar wood located at about 2.3 km ENE of the 1991-1995
Fig. 26 Pyroclastic flow that was generated at 5:25 JST on June 4 b _ & Sangaves fuspas s (M lersenscbiaans) of Usiben Voleano (5
24,1993 moving down the Senbongi district. Taken by 12-13, 1993. On'June 23-24, 1929, theee: major \ J © &
Setsuya Nakada pyroclastic flows cascaded down the cliff in the 1). Since the height was a topographic barrier,
6 _TS501983 s dssoss
E:{\lfcre the 1990-1995 erupticn

Fig. 28 Straitgraphic column of the 1990-1995 eruptive products at NE flank, Unzen Volcano




)

o
i
vl
=
.2
7}
A
=2
®]
%
(SN}
)
.0
L

Cities on Volcanoes 5 conference

B1 UNZEN VOLCANO Shimabara 2007

CITIES ON VOLCANOES 5

main body of pyroclastic flows could not traverse the height
until 1992. Thereafter, pyroclastic flows started cascading :
down northeast into the Nakao River in May 1993 after . . 4 - X 19_‘1-
debris completely filled the upper reach of the Oshigadani A : o lava dome

Valley. Berween 23 and 24 June 1993, three large pyroclastic ; -
flows and associated ash-cloud surges, which passed through
the Taruki Height and reached a point 4.5 km northeast
from the lava dome, killed one person and destroyed many
buildings in the Senbongi area (Endo et al., 1996). The total

thickness of the 1990-1995 eruption deposits, which are

Fig. 29 Aerial photograph of the 1991-1995 lava dome
and the Taruki Height. The photo was taken on 10

at the Taruki Height ranges from 1 to 2 m. Strong currents November 2002

composed mainly of ash-fall and ash-cloud surge deposits,

that accompanied ash-cloud surges blew down most trees
parallel to flow direction at the height (Fig. 2). Zones of trees seared by hot ash clouds were identified at the eastern part

of the height. Thus, forests located in the Taruki Height were severely damaged by pyroclastic flows and accompanied

ash clouds during the 1990-1995 eruption. However, natural vegetation recovery in the area has been observed since the
beginning of 1996 (Miyabuchi et al., 1999).

The Taruki Height area has been designated as a volcanic
monument in order to understand natural recovery processes
after volcanic eruptions. The Heisei Shinzan Nature Center
was constructed by Ministry of the Environment in February
2003. The Nature Center introduces Unzen Volcano and its
environment using video and many interpretative displays. A
long-term monitoring site for recovery process of ecosystem
and soil formation process was installed by Kyushu Research
Center of Forestry and Forest Products Research Institute
and Nagasaki Prefectural Government in 2000 (Sakai et al.,

Fig. 30 Trees blown down by ash-cloud surges in the 2006).
Taruki Height. The photo was taken in January ; ;
1996 (Yasuo Miyabuchi)

STOP 4. Onokoba Sabo Mirai Museum

Onokoba Sabo Mirai Museum has been established to show the visitors the actual
condition of the devastation caused by the 1990-1995 eruption. Here you can look at

some exhibitions as follows. ..

The ruin of the Onokoba Elementary School

The building of the Onokoba Elementary School that was burnt by the pyroclastic flow
on September 15, 1991. The school building was burnt into flame in a moment and the
horizontal bars in the school ground were badly twisted by the heat of the pyroclastic

Aow.

Fig. 31 The Onokoba Elementary School before the disaster.
Pyroclastic flows on June 3, 1991 passing behind in
the Mizunashi River and the ash plume spread over
the school

R I

Observatory and exhibition of the disaster

Visitors can see the photographs of pyroclastic flows, debris
flows and current condition of the 1991-1995 lava dome at the
top of the Mt. Fugen in Onokoba Sabo Mirai Museum. On
the third floor, there is the observatory where you can observe

the Mt. Fugen and the pyroclastic flow deposits.

The pyroclastic flow on September 15, 1991

The Onokoba Elementary School was burnt by the
pyroclastic flow on September 15, 1991. This pyroclastic flow
travelled down along the “Oshigadani Valley” into the main
river course of “MIzunashi River”. Although the main body
of the pyroclastic flow down along the river course, the surge
(accompanied the pyroclastic flow) has run down straight
toward the right side of the Mizunashi River where the
Onokoba hamlet was located(Fig. 33). Onokoba Elementary School has been
burnt by the pyroclastic surge, but there was no fatality because all the teachers,

pupils and residents had evacuated from the Onokoba area.

The maidenhair tree burnt by the pyroclastic flow

The maidenhair tree which planted in the playground of the Onokoba primary
school was burnt by the pyroclastic flow, too. But this maidenhair tree put forth
new green leaves in the following spring showing its power of life. So the vitality
of this tree has encouraged many people in this area who were badly depressed
by the damage of the prolonged disaster.

Though all of the building of the Onokoba Elementary School was burnt, the
new school was constructed in the place nearby. And now, we can hear cheerful

pupils voices from the new Onokoba Elementary School.
(Koji Hata)

Fig.

Fig. 33 Aerial view of the devastated area on September
15,1991

Fi
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32 Close-up view of The Onokoba
Elementary School attacked by
pyroclastic flow on September
15,1991. A ash-cloud surge
detached from the main flow and
devastated Onokoba area and
building.

- e
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g. 34 A symbol tree (Maidenhair
free) showing the recovery
from the disaster
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STOP 5. Memorial Park of Houses Destroyed by Debris Flows

11 houses have been left and displayed in the park in the same condition as they were after the debris flows rushed down

the Mizunasi River and hit them in August, 1992.

These houses are buried in deposit of an average 2.8 meters
thick. Three houses in relatively good condition among 11
were coated and placed to be preserved semi-permanently in
the exhibition area (Fig. 35).

The debris flow caused by heavy rains is the phenomenon of
water, pyroclastic materials and volcanic ash, flowing quickly
down the mountain with great force. Sometimes they travel
at speeds of more than 50 km/h, carrying rocks and trees into
the flow. The flow is so strong that it can move easily house-
size rocks, destroy concrete bridges, overflow banks and rip
houses from their foundations. Unfortunately the volcanic Fig. 35 A house buried by the debris flow
ash of Mt. Fugen is powdery and resists percolation with

water, so even a small rain caused a debris low. One debris-flow event swallowed hundreds of houses at a time. Houses of

1,692 in total were damaged by the debris flows during the 1990-1995 eruption.
(Eiji Matsushita)

Onokoba Sabo Mirai Museum ;'_i

ns of Onokoba Elementary | |

GROUP A

1. Nita Pass

2. Minami Senbongi (new outcrop of
lahar and pyroclastic flow deposits)

3. Heisei shinzan Nature Center (revegetation
after destrucrion)

4. Memorial park of Houses destroyed by
debris flow

5. Onokoba Sabo Mirai Museum and Ruins of
Onokoba Elementary School, burned by
pyroclastic surge on Sept. 15, 1991

6. Shimabara 5th Elementary school

7. Shimabara Castle

Shimabara
4th Elementary School

Memorial park of Houses
destroyed by debris flow

Shimabara Castle

1000 2000 3000 ({m)
GROUP B GROUP C
1. Memorial park of Houses destroyed by 1. Minami Senbongi (new outcrop of lahar and
debris flow pyroclastic flow deposits) -
2. Onokoba Sabo Mirai Museum and ruins of 2. Nita Pass

Onokoba Elementary School, burned by
pyroclastic surge on Sept. 15, 1991

3. Nita Pass

4. Minami Senbongi (new outcrop of lahar and
pyroclastic flow deposits)

5. Shimabara 4th Elementary school

6. Shimabara Castle

3. Onokoba Sabo Mirai Museum and ruins of
Onokoba Elementary School, burned by
pyroclastic surge on Seprt. 15, 1991

4. Memorial park of Houses destroyed by
debris flow

5. Shimabara 3rd Junior High School

6. Shimabara Castle
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Born in Unzen
The World’s First Unmanned Construction of Multilayer
Sediment Control Dam Using Sediment Forms

Unzen Restoration Project Office
Kyushu Regional Construction Bureau
Ministry of Land, Infrastructure and Transport




The World’s First Unmanned Construction of Multilayer Sediment

Control Dam Using Sediment Forms Born in Unzen
— Technological Development at Mizunashi Sediment Control Dam No.1—

1. Frequent Attacks of Pyroclastic flows and Debris flows on Housing Areas

The volcanic eruption of Mt. Unzen-Fugen caused serious damage to people and
structures. A total of 44 persons were killed by pyroclastic flows and a large number of houses
and lifelines such as a railway and roads were seriously damaged by pyroclastic flows and
debris flows. Overall, there were 2,511 houses damaged, and almost 70%,i.e. 1,692 houses were
damaged by debris flows.

Debris flows were particularly frequent during the rainy season of 1993 because of
heavier rain than usual. These debris flows not only filled up the entire channel of the
Mizunashi River but also flooded out of it and reached up to the sea. Sediment accumulated as
much as 4-5m at some locations and gave devastating damage to the Annaka area (Photos 1, 2
Damage due to debris flows)

Photos 1,2 Damage due to debris flows

Stunned by the overwhelming damage, local people who had been opposed to the sabo
works master plan proposed by the Ministry of Construction (presently, the Ministry of Land,
Infrastructure and Transport) began to strongly desire the construction of training dikes and the
Mizunashi River Sediment Control Dam No.l to prevent further damage. Of the proposed
structures, training dikes were able to constructed by workers just like the construction of
ordinary structures. But, it was impossible to construct the Mizunashi River Sediment Control
Dam No.1, a core facility for disaster prevention, in the same manner as ordinary structures,
because its construction site was located in the hazard area where entry was prohibited.
Pyroclastic flow (Photo 3 Pyroclastic flow) might reach to the site in case of an eruption, and
therefore construction by usual manner was impossible (Fig.1 Mizunashi River Sediment
Control Dam No. 1 and the hazard area).

As emergency measures, Nagasaki Prefectural government attempted manned
construction of embankments and sheet piles conducted by the Self-Defense Forces to prevent
expansion of damage. But, their effects were limited, and construction of a large-scale sediment
control dam within the dangerous hazard area became the highest priority.




2. Removal of Sediment by Unmanned Construction Technique

— History of World First Technological Development —

To prevent and mitigate further damage, it was necessary to dig and carry away the
deposited sediment as quickly as possible every time a debris flow occurs. But, these works
should be carried within the hazard area under the threat of pyroclastic flow.

In 1993, the Ministry of Construction decided to solicit from the private sector a
construction technique that can dig and carry away safely the deposited sediment from the
hazard area at risk of a pyroclastic flow. The technical requirements imposed were all related to
the operability of a given technique under the pyroclastic flow conditions (Table 1).

Technical Aspect Technical Criteria
Digging and carrying-away of | Able to crush gravel 2-3 m in
1 | unstable gravel and sediment | diameter.
with occasional crushing.

Usable in the ambient Operable even in the

2 | temperature and humidity at conditions of 100°C and
the site. 100% humidity temporarily.
Construction machines must Remote control from 100

R be remote-controllable. meters away must be possible.

Table 1 Technical requirements of the public offering

The Ministry of Construction evaluated the technical feasibility of submitted techniques
and selected one technique presumed to have high applicability. The selected technique was the
unmanned construction technique that can complete all the sediment removal work by remote
control, from collection of sediment by bulldozer, digging and loading by backhoe, to
carrying-away by dump truck.

To verify its applicability to the actual site, the Ministry of Construction conducted a field
test of the selected construction technique in 1994. As a result, its applicability was verified and
began to be adopted for full-scale world first sediment removal work, such as removal of
sediment from a sand pocket, in the middle of the hazard area at risk of a pyroclastic flow
(Photo 4 Removal of sediment by unmanned construction technique).

Photo 4 Removal of sediment by unmanned construction technique

3. Further Improvement of Unmanned Construction Technique - Application to the

Mizunashi River Sediment Control Dam No. 1

The sediment removal work showed a certain effect as the emergency measures for
preventing and mitigating damage from debris flows. However, a strong desire for the early
construction of the Mizunashi River Sediment Control Dam No. 1 as the fundamental measures
against debris flows still remained. The planned construction site of this dam was located within
the hazard area at risk of a pyroclastic flow and hence its construction by workers was virtually
extremely difficult. A working committee consisting of experts and academics even discussed
an idea of manned construction while securing an evacuation route by installing airport-type hot
air shield fences or old bulldozers and tractors on the mountain side, or extending corrugated
pipes from a safe place. Serious discussions continued on other ideas, such as carrying
prefabricated reinforcements and tetrapods to the construction site by helicopter and dropping
dry consistency ready-mixed concrete over them.

After comparing various ideas, it was decided to introduce the unmanned construction
technique originally developed for sediment removal work to the construction site of the
Mizunashi River Sediment Control Dam No. 1, and detailed studies for this mission began.

<<Selection of Construction Method>>

The following four conditions were established as the basic conditions for selecting a
construction method for the Mizunashi River Sediment Control Dam No.1.

[1] Use of an unmanned construction technique to secure safety of workers.

[2] The structure must be safe against debris flows.

[3] The construction period must be short and show an effect as early as possible.

[4] Enormous volcanic deposits existing around the site must be utilized effectively.

Based on the overall deliberations of these conditions, it was determined to adopt the
RCC (Roller Compacted Concrete) method using purchased aggregates for the dam body
section, and the CSG (Cemented Sand and Gravel) method using on-site sediment for the wing
sections which are not directly hit by a debris flow (Fig. 2 Front view and side view). The
RCC method is to transport extremely stiff consistency concrete containing a small amount of
cement by dump truck, to spread and level it by bulldozer, and to compact it to a thickness of 50
cm per layer with vibration roller (Photo 5 RCC method by unmanned construction).

Photo 5 RCC method by unmanned construction
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Specifications
Dam height Dam length Dam volume
Overflow section (RCC)320m Overflow secﬁon {HQC] 70, 500cubic meters
14.9m 870m | Right bank wing section (CSG)270m | 233,500m | Rightbank wing section (CSG) 51, 000cubic meters
Left bank wing section (CSG)280m Left bank wing section (CSG) 114, 000cubic meters

specified concrete mixture for RCC method

maxmum size | half cycle of | range of air|waler / ce- |percentage units (kg/cubic meter)
of coast &|VCvalue [content | ment ratio Offine :
wegete agoregate | water |cement| fie | coarse aggregate |admix-
Gmax W/C | S/a agoregate ture
(mm) | (sec) | (%) | (%8) | (%) | W c s |80~40/40~20|20~5
B0 | 201011.5E 1] 72.5 33 87 120 736 | 543 | 621 | 388 | 0.30

specified mixture for CSG method

maximum size of units (kg/cubic meter) water con';ent after

coarse ageregate addition of cement
Gmax (m) | CoeNt | WELET | sggregate (%)
150 80 194 1,770 10£2

Fig. 2 Front view, side view and specifications
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Photo 6 Bird’s eye view of No.1 Sediment Control Dam (Photographed on May 1,998)

The CSG method is to carry the mixture of cement and on-site sediment (debris flow
deposit) by truck up to the construction site, spread it by bulldozer, and compact it by vibration
roller, so as to construct a banked-up multilayer structure. Therefore, the RCC and CSG
methods are similar in their construction methods but differ in the construction materials used.
The former uses the purchased aggregate and the latter uses debris flow deposits obtained at the
site. But, both of them could successfully secure the strength more than expected.

4. Necessity is the Mother of Invention! A bizarre idea came out.

— Development of Sediment Forms—

The construction method of conventional forms for concrete dams is complicated and
hence they were not suitable for the unmanned construction technique. In addition, the materials
for the RCC and CSG methods were rather like sediment and they were to be spread by
bulldozer and compacted by vibration roller. Therefore, if forms like those of ordinary concrete
were used, construction work at the positions close to the forms would become difficult.

Therefore, by reversing an approach, we came up with an idea to use banked-up sediment
as the forms for the RCC method, which was named the sediment forms (Fig. 3 Sediment
forms). With the introduction of these forms, it became possible to construct the peripheral areas
of the dam by the unmanned construction technique. They were also effective for the prevention
of fall of bulldozers and vibration rollers at those areas.



(1) Construction of

(3) Removal of sediment forms
Chipping of extra-fill

1) Delivery and unloading of RCC concrete

sediment forms I Sediment form

(2) RCC construction / RCCiconerete

Repeated
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" fSedimentform M and (2)
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Fig. 3 Sediment forms
Sediment forms were banked up concurrently with the construction of RCC concrete. FPhoto7  Delivery and unloading

This construction method made it possible to construct RCC concrete using the
unmanned construction technique originally developed for sediment removal work, which 2) Spreading (spread to 50 cm thickness per layer by bulldozer)
consists of delivery of sediment by dump truck and its spread by bulldozer.

With the development of these innovative forms, construction of a sediment control dam
became possible even in the middle of the hazard area at risk of a pyroclastic flow. It gave an
impetus to the construction of sediment control facilities which had been much desired by the
community.

Sediment forms placed at the flowing section needs to be removed after completion of the
dam. But. the forms placed at the both end sections are to be used as landscaping. Sediment
forms were not used for the construction of the wing sections by the CSG method. Instead, a
large amount of excavated sediment was utilized to create a large cross-section with a reduced
gradient on both upstream and downstream sides.

5. GPS as the Main Player

__ Construction Procedure of RCC Concrete by Unmanned Technique Using
Sediment Forms —
Using the innovative sediment forms, RCC concrete was constructed in the following order.

Remote-control cameras were placed for traffic of construction vehicles. GPS, which is familiar
to us used in car navigation systems, were utilized for spreading materials at the dam body. This

made it possible to compact the concrete with an accuracy of “cm” order.



3) Compaction (A 50 cm layer is compacted by vibration roller)

Photo 9 Compaction

4) Construction of sediment forms (use of excavated sediment as forms)

Photo 10

it

Delivery of sediment and spreading (1 laye

-’

r: 50 cm)

o

Photo 11 Shaping of sediment for use as forms

5) Construction Control Utilizing IT Technology
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Photo 12 Control of spreading thickness using GPS (1 layer: 50 cm)

Utilizing GPS data, the spreading thickness was controlled by
displaying thick and thin areas in different colors on the monitor

screen.
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September 1995 and completed in February 1998. With the completion of this dam, the safety in
the downstream area of the Mizunashi River increased significantly. This dam is located at the
most downstream side among the several sediment control dams planned for the upstream area
of the Mizunashi River. This dam, 870 m long and 14.5 m high with a sand storage capacity of 1
million m”, is one of the largest among the sediment control dams in Japan.

]
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6. Sediment Control Works in the ‘Remote Control’ Age

—Technological Progress of Unmanned (Remote Control) Construction Technique—

3 | mEEmEEe | The unmanned construction technique developed at the disaster site in Unzen has since
ickt = m&%—] been applied to other volcanic disaster sites, such as the sites of Mt. Usu eruption and Miyake
r— J [sland eruption in 2000. In recent years, its use has been extended to not only the volcanic
AEARESNE ; ) disaster sites but also other dangerous work sites where manned work should be avoided for
3t j — safety.

-4
e

Even at Unzen, this construction technique has since been significantly improved, as seen
in the application to complex construction processes, such as conveyance and installation of
steel structures by remote control. It is hoped that the unmanned construction technique will be
further improved and utilized for the mitigation of sediment-related disasters in Japan and
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Photo 13 Control of rolling times using GPS overseas.

Utilizing GPS data, completion of the required rolling times was ® i
indicated by red color. Shimabara-Fukae Road | &

National | Anaka-sankaku area == =
; Route 251 t B % = —Mizunashi River &
6) Completion s i B ? Gl

Training Dike—

15t Mizunashi River
Sediment Control Dam— 5

2nd Mizunashi River ==\
N Sediment Contral Dam— i
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Mt. Unzen Fugendake |

Downstream area of the Mizunashi River
(photographed on May 27, 1998)

Photo 14 Completion (present situation, taken Oct. 2007)

The Mizinashi River Sediment Control Dam No. 1 was started its construction in Taken 5", Jul. 2006
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Unzen Onsen-kyo
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The Shimabara Peninsula, located in the
southeastern region of Nagasaki
Prefecture, has long been known as an
“Onsen-kyo (hot spring resort)”, with
three major hot springs of different
qualities - Obama Onsen, Unzen Onsen
and Shimabara Onsen, stretching from
west to east, as well as having hot
springs in the northern and southern
parts of the Peninsula.

It is one of the few areas in Japan where
7 you can enjoy a variety of hot springs,
Shimabara Onsen: A spa known for not only in diverse settings, but also
its beautiful sunrises and quaint castle town with different temperatures and effica-
cy.
Northern area Minamishimaba;a area Obama Onsen; A hot‘spring located Unzen Onsen: A resort area 2 : _ .
hot spring town hot spring town near the ocean with striking sunsets in the clouds It is the greatest blessing of the Unzen
f volcano, located in the center of the
Peninsula, and is also called a miracu-
lous Onsen-kyo.
CONTENTS
Introduction to the Shimabara Peninsula Unzen Volcanic | Area UNESCO Global Geopark Obama Orsen
Visiting Natural Hot Springs with Healing Effects @Recommended | Sightseeing Spots J ¥
Exploring the Seasonal Beauty of the Shimabara Peninsula Gourmet Dining | on the Peninsula '
Hiking the New Trails on Mt. Unzen Fugen-dake @1Local Cuisine
Fun Ocean Activities Where You'll Encounter Nature @ List of Gourm | et Restaurants
Visiting a Castle Town Whose History and Culture Are Intimately Connected to Water Guide to Shimab | ara Peninsula Hotels and Inns _ _
. ; i . % The Shimabara Peninsula is collectively known as
Exploring the Museums of the Shimabara Peninsula Guide to Transp | ortation on the Shimabara Peninsula “Unzen Onsen-kyo." Differences in the concentration
P : Z. L . of volcanic gases from the magma reservoir and in
Tracing the History of Christianity Shimabara Pen | insula: A Perfect Place to Visit™ Map distance from the reservoir have created hot springs
with differing qualities, transforming the entire area

Experiencing Everything the Shimabara Peninsula Has to Offer Contacts for Public TI‘EI}SIJOI"EatiOIl and Tourism into an appealing hot spring town.
on the Shimabara | Peninsula

Unzen Onsen | Shimabara Onsen |
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Ariake Sea

~j e Ultimate fun

Tachibana Bay and Shimabara Bay. Obama Onsen is located along the peninsula’s western

L | a1l -
e 11 . . . .
et B Unizen Onsen | 'hl . The Shimabara Peninsula juts out into the ocean between
Tachibana JIEE SoIGER | Shimabara Onsen 7 : : ; ; : 5
: : coast, while Unzen Onsen can be found in the central  mountains near Mt. Unzen. The city of Shimabara, a castle town on the peninsula’s eastern
the Matsudaira clan, features a quaint ambiance which still bears traces of the Shimabara

Bay : -
| Obama Onsen [ coast that produced 70,000 koku of rice under the rule of
' to suppress Christianity, Shimabara is home to Unzen and other areas that were designated

domain. In addition to being famous for its rulers’ efforts
noteworthy destinations on the Shimabara Peninsula, including the imposing grandeur of Mt.

Crty Japan's first national park. This guide introduces
Minami : ’.-. Fugen-dake, an active volcano, and sites where large ' volumes of transparent spring water gush forth from the ground.
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How to visit recommended baths in the Unzen Onsen town

Enhance your beauty
in the Unzen Onsen-kyo

Become beautiful along with the sun.

Mofning

Shimabara Onsen: A spa
known for its beautiful
sunrises and quaint
castle town

This hydrogen carbonate hot spring with cleansing effects
will leave your skin feeling velvety smooth,

Shimabara's castle district, where carp swim in waterways, is a great place to enjoy
the culture associated with the area's springs. Shimabara Onsen, which is located

in the city, has hydrogen carbonate and neutral hot springs. It's recommended to
visit the hydrogen carbonate hot spring first since it provides cleansing effects.

Afternoon

Unzen Onsen: A resort
area in the clouds

This sulfur spring gives your skin a transparent sheen

by facilitating the breakdown of melanin.

As you approach the hot spring town, you'll notice the smell of sulfur in the airl
Unzen Onsen in Unzen Jigoku is a sulfur spring whose waters have powerful
antibacterial effects. Conventional wisdom holds that sulfur hot springs help
beautify the skin while facilitating the breakdown and elimination of melanin.

= Evening

Obama Onsen: A hot
spring located near the
ocean with striking
sunsets

By functioning like a salt pack, this chloride spring
will leave you feeling warm and give your skin luster,
Located in a seaside setting known for its beautiful [
sunsets, Obama Onsen is a chloride hot spring that
contains salt. Distinguished by a feeling of long-lasting
warmth after bathing, this type of hot spring functions
as a salt pack since the salt in the water prevents
moisture in the skin from evaporating. As a result, it's
recommended to visit this spring last when touring the area’s hot springs.

Facial pack products made using water from Shimabara Onsen, Unzen Onsen, and
Obama Onsen are now available, making it easy to enjoy the benefits of each hot
spring at home.

@ Obama Onsen

Water from Obama Onsen's source spring
is 105'C. Hot Foot 105, Japan's longest
foot bath, is a popular destination. This
seaside hot spring, where you can enjoy the
salty fragrance of the sea and sunsets seen
through wisps of steam rising from the
water, offers a rich selection of gourmet
dining, too, with dishes steamed in pots,
seafood, and Obama champan nocdles.

@ Harajou Onsen Masago

When you bathe in this seaside bath, you'll
find yourself gazing out at & landscape that
makes you feel as if you were sitting right in
the ocean. The spring is known for leaving
you feeling warm and toasty.

You can also visit the restaurant without
taking a bath.

(7) Shimabara Onsen Yutorogi-no-Yu

This hot spring is located in the center of
one of the city’s shopping districts. You can
enjoy @ variety of different types of bath,
including a large bath fed by water from the
source spring, a medicated bath, a cold
bath, and a sauna. The foot bath, which is
free of charge, is popular with visitors, too.

(2)Unzen Onsen

As you approach the hot spring town, you'll
notice the smell of sulfur in the air!

In addition to Rhododendron kiusianum in
the spring and colorful foliage in the fall,
you won't want to miss nearby Jigoku
district, where you can experience the heat
of the earth. The spring’s sulfurous waters,
which have antibacterial effects, are
considered to beautify the skin, too.

o |

(5)Mizuho Onsen Sennen-no-Yu

Located in Mizuho Sukoyaka Land, this
facility makes it easy to enjoy a natural hot
spring. The large bath area includes a range
of amenities, including an open-air bath, a
cascading bath, and a sauna. You can also
visit the facility's dining hall without taking a
bath.

RS
-

Tour of Unzen Jigoku sites

Unzen Jigoku, one of Unzen Onsen's most
popular tourist destinations, consists of
more than 30 hot spring-influenced
geological formations with names like
Daikyokan Jigoku and Oito Jigoku that can
be visited as you tour the area.

(3)Shimabara Onsen

Shimabara Onsen, which is |located near
Shimabara Castle, where carp swim in
roadside waterways, is a neutral spring
that's easy on the skin. In addition to a foot
bath that you can stop by as you walk
through town, the city has seven spots
where you can drink water from hot
springs, which also have beneficial effects
when consumed.

@Nami-no-Yu “Akane”
Seaside Open-air Bath

This bath is operated jointly with Obama
Onsen, which is located on Tachibana Bay.
The open-air bath, which lets you soak
while watching the sun sink below the
horizon in & sunset that has been chosen
as one of Japan's 100 most beautiful
sunsets, is filled with hot spring water
whose properties are as remarkable as the
mood it will put you in.

(9)Hot Foot 105

This foot bath, Japan's longest, is 105
meters long (because the source spring is
105°C). In addition to sitting with your feet
in the hot water, you can borrow a
steaming pot to cook ingredients like
vegetables or eggs and enjoy them at your
very own picnic.

o7
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(spring to autumn)

The name of this flower park reflects the fact that it
was used as a lookout when Mt Fugen-dake

more than 200 years ago. Field mustard,

and poppies bloom in the spring, while common
cosmos and sunflowers blossom in autumn.

@ Mt. Heisei-shinzan

This mountain, which grew as a result of lava
eruptions that began-on May 20, 1927, and
lasted about five years. is Japan's newest
mountain, |t has bscome s symbol of the
Shimabara Peninsla:

This decidupus “sub-canopy tr
family. Fremsmid.June to'early Ju
flowears form sphere-shaped flow
Thoss flower heads look like white p
sight as they color the mountains of Unzen white

This flowering tree of the family Bignoniaceae, whi
native to Central and South America, is adorned with
beautiful purple flowers in June. Rows of Jacaranda in

ower of faling petals from enormous, 40-year-old
Jacaranda trees is simply overwhalming.

@ Flowers of Shimabara Castle

Around Shimabara Castle, plum and cherry trees
bloom in the spring, while rhododendron and
lotus flowers blossom in early summer, adding
eolor to the chalk-white buiiding.

9 Cornus kousa(Japanese dogwood) (summer)

ngs to the“dogwood
graups of 20 t
heads-en the brapehes
tals, creating a bea

1

The {all follage of Mt. Fugen-dake has been designated a
natural montmant by the Japanese government. The beautiful
landscaps, which is often described as 3 sea of fall coler, wil
take your breath away.

M. - s G

@ Hanaboro: Hoarfrost on tree branchestwinter)

Laocals
manpe

With. the coming @f winter, Tog and clegds come into contact
with tree Oranches a1 or below -B°C and freeze onta them
d in this
You gan

all the hoarfrost formations that-are €
fienaboro. The resdlt are works of art t

only see during the winter

(summer)

You gan see nic , the sy ic flower of
Minamishimabara, rywhere in t city. In
Minamishimabara, they bloom not only in summer, but
even in the cold of winter.

37 011

stronghold and residence

ite of the Nabeshima strong
retains a histo
flowers, including Taiwan cherry trees in winter and
rhododendrons in  spring adorn the dry-style
landscape garden.

I @ White sand bars

(lithothamnium reefs)

Unusual lithothammum reefs: which herald
the coming of summer, can onily be seen at
three locations worldwide: Lithothamnium is
ana of the worlds rarest plants. and the
white sand bars it creates only show
themselves at low tide seversl fimes & year.
Overland viewing tours are planned fo
caincide with the dates on which these
formations become visibile,
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Peak of
Mt. Fugen-dake

afloramic  scenery awaits you at an | .
dlevation of 1.359 meters. You'll experience
the natural beauty and power of the
Shimabara Peninsula.
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Encounter the natural
expanse of the
Shimabara Peninsula...

On the Shirmabara Peninsula, which is
surrounded by ‘water, there are a
multitude of ways to enjoy the ocean.
Take a boat ride..

Enjoy ramafticvie WSl

(2)Viewing the ocean from the Shimabara Railway

This Shimabara Peninsula local line extends from JR
Station o Shimabarako St 4 S i
Ressha (“happy yellow trainT) along the
peninsula’s northem

also stops at Omisaki jon, which is

closest o the ocean in Japan, offering view:

natural scenery from its windows.

This beautiful beach features white sand
and pine trees. With clear water, gently
sloping white sand, and cool pine forests,
the beach is blessed with picturesque
natural features.
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@ Dolphin watching.

About 300 bottlenose. dolphins live between the
Shimabara Peninsula and Amakusa, and you can
watch them as they swim

‘It depends on weather and other factors, but there's a
99% chance you'll see some dolphins when your boat
leaves porl.

= S (i3S 138
©® Kojiro Nagahama Beach

Located on the genfle waters of the Ariake Sea,
this is the only beach in the northeastern part of
the peninsula.

© Shirahama Beach

With marine-blue water and beautiful white sand,
this beach offers scenic views of the sun as it
sets behind the Nagasaki Peninsula at dusk. It was
chosen as one of Japan's 100 mest beautiful
beaches by the Ministry of the Environment on
May 10, 2006,

branches
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Castle. Three houses witl
roofs remain i
atmosphere of: time

pa
carrying spring water runs-dowr thi

the road for domestic use,

173 748 568

Example itinerary for
§E stroll through Shimabara 4

Shimabara
@Calsrge %

Inmul 10 min. on foot

(1) Samurai
residences

' About 15 min. on foot

(3 Koi-no-Oyogumachi
Town

I Abaut O min. on foot
(7) Seiryutei
I About 0 min. an foot

@ Shimabara Yusui-kan
(Kol Cafe Yusui-kan)

I About O min en faot

Spimeiso Spri
O i o

I 10 min. an foat

Mizugashira
® nc; l?i:

I 10 min. an foot
@ shirachiko Lake |
I 15 min. an foot

®) Ginsul and ]

Hamanokawa Spring

12

(2)Shirachiko Lake

This lake was created during an 'y

eruption of Mt Unzen that caused
Mt. Mayuyama to collapse about 220
years ago. Even now, about 40,000
tons of spring water gush forth
every day in the lake, which serves as
a recreational spot for residents.

(3)Koi-no-Oyogumachi Town

Colorful carp swim freely in the clear
spring waters that flow alongside roads
in the town, delighting passersby. These
waterways, whose beauty has been
preserved by local residents, are one of
Shimabara's attractions as a community
whose history and culture are intimately
connected to water.

(4)Shimabara Castle

Shimabara Castle is one of the city’s most
famous destinations. The moat surrcunding
the castle's keep is adorned with blossoming
cherry trees and rhododendron in the
spring, and with lotus flowers in the summer.
There are exhibits of historic materials and
other artifacts related to Christianity in the
tower, and the castle's grounds include the
Folk Museum, Seibo Memorial Museum, and
Tourism Reconstruction Mermorial.
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@Ginsui and Hamanokawa Spring

Located next to Hamanokawa Spring, a
typical Shimabara spring that continues to
be maintained by the local community,
this restaurant, which invented a local
dish known as kanzarashi dumplings,
reopened in August 2016. Local residents
have long loved the spot, which has also
been visited by many prominent figures.

Seiryutei promotes tourism in the
surrounding area by displaying local
Shimabara products and providing
sightseeing information. Don't miss
the colorful carp swimming slowly in
the facility's spring-fed pond.

(8)Shimabara Yusui-kan
(Koi Cafe Yusui-kan)

This cafe in the style of an old townhouss s
located in a residence that was originally built
at the beginning of the Showa period in the
center of a town known for its swimming
carp (Koi-no-Oyogumachi). On Saturdays and
Sundays, you can experience how kanzarashi
dumplings, a traditional dessert prepared
with Shimabara spring water, are made (fee
applies; reservation required three days in
advance).

@Kaminokawa Spring and
nearby carbonated spring

Kaminokawa Spring continues to produce
large volumes of water today, The site is said
to have been the last spot where people
climbing up to Unzen Jigoku could take a
break during the suppression of Christianity.
and it centers in various secret episodes
about Christianity. Nearby you can also view
a carbonated (cold) spring that produces
large volumes of burbling water,

N fesidences
dens that make

(0 Arie Storehouse Tour

Th i f

invites pa
centering o

® Kojirokuji and
the Nabeshima residence
0 s built by the N
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(2) Kuchinotsu Museum of History and Folklore

Located on the second floor of the newly completed New
Kuchinotsu Port Terminal Building, this museum explores
the history of Kuchinatsu, a port town at the southern
end of the Shimabara Peninsula, with a focus on how it
attracted foreign ships during the 16th century and later
prospered as a trading port in modern times. A separate
branch of the museum, which incorporates the remains
of the former Magasaki Customs Kuchinotsu Branch
Office, originally built in 1899, serves as a museum of
Meiji-period Western architecture,

(4) Unzen Visitor Center

This facility provides a wealth of information about
the Shimabara Peninsula, with a focus on the
natural surroundings of Unzen Onsen. It also
introduces the area’s history as well as the
mechanisms by which volcanoces and hot springs
function.

; \-! =

(3)Honda Yudayu residence
(Obama Town Museum of Historical Materials)

This museum is located at the site of the residence of
the Honda Yudayu, who for generations laid the
foundation for the growth and development of Cbama
Onsen starting in 1614, “Yudayu” is the name of the
official who was entrusted by the Shimabara domain with
the management of the hot spring. The museum
features numerous exhibits exploring topics including
the accomplishments of officeholders and materials
related to Obama Onsen.

(5) Unzen Vidro Museum

This facility is considered Kyushu's premier antique
glass museum. Exhibits showcase antigue glass
from around the world, including Edo-period
Nagasaki, Bohemia, and Venice; 19th-century ail
lamps; works by Czech master Stanislav Libensky,
and Old Imari ware ceramics.

'Q‘«i‘u _1.":hll;.‘|.

(6) Arima Christian Heritage Museum

This museum introduces topics including the Hara
Castle Ruins, which comprise the peninsula's only
World Heritage site; the Hinoe Castle Ruins, which
is & related historical site; and the Arima Seminary,
an educational institution that bolstered Christian
believers' faith. Visitors can learn about the entire
sweep of Christian history in the area, including the
introduction of Christianity, its flourishing, its brutal
suppression, and its eventual revival after years
* underground,

Kids Geopark

The Great Heisei Eruption Cinema

e e T T T Ty
(7)Seibo Memorial Museum

The house in the Minamiarimacho district of
Minamishimabara where sculptor Seibo Kitamura,
who created the Nagasaki Pgace Statue, was born
displays of about 60 of the artist's sculptures,
papers, and other materials. Located in Seibo Park,
the museum also includes 13 outdoor sculptures,
along with a quarter-size reproduction of the Peace
Statue.

The Path of Pyroclastic Flow

© Gamadas Dome (Mt. Unzen Volcano Museum)

This museurn, which features hands-on exhibits
about geclogy and volcanoes, recently reopened
after a renovation. New attractions Include new
content being shown at the facility’'s The Great
Heisei Eruption Cinema: Kids' Geoppark, where
young visitors can enjoy hands-on attractions
modeled on Mt Fugenr-dake; and Wonder Lab,
where visitors can have fun learning about
volcanoes and disaster preparedness.




@ Hinoe Castle Ruins

powerful Christian This beautiful semi-cylindrical tombstone
izen resided at this castle with a stone cover, the oldest Chr

exca
near 1I| 2l ¢ 1\I -leaf roof tiles

i3 173 164 824
T2

OAnma Christian Hentage Museum

This museum introduces topics including the Hara Castle
Ruins, which is part of the "Hidden Christian Sites in the
Nagasaki Region" World Heritage site; the Hinoe Castle
Ruins, which is a related historical site; and the Arima
Seminary, an educational [nstitution! that bolstered believers'
faith. Visitors can learn about the entire sweep of Christian
h+5tcry in the area, including the intreduction of Christianity,
its fxs brist, _suppressiun. and its eventual revival

© Christian (0

istian
period. Amonag tomb In Japan, bears a carved
tions have romanized epitaph. (The site has been
desighated a histeric landmark by the
Japanese government.)

(4)Alessandro Valignano

Italian-born Alessandro Valignano, who
founded a seminary in Arima, was a
Jesuit missionary. He's known for
sending four youths who had studied
at the seminary to Europe on a trip
known as the Tensho embassy in
1582, After a long ocean voyage, the
young delegates had audiences with
the Pope and other leaders during the
trip, enjoying a warm welcome
everywhere and informing the world of Three foreign shil rPrl the port of
Japan and the Japanese. Valignano Kuchinotsu in 15 more
was an important missionary of the arrived over the course uf the next 15
Christian faith in Japan. years. At the time, Kuchinotsu became
the nter of efforts to spread the
Christian faith throughout Japan and a
hub of the so-called Nanban trade.

)Landings of foreign ships

® Museum in the Shimabara Castle tower
(with exhibits tracing Christian history)

Shimabara Castle was built by Matsukura
Shigemasa oyer the course of seven
years starting in 1618. Today., a
reconstruction of the tower houses
exhibits on topics including Christian
history, local history, and folk history
Nearby are Christian tombstones and a
statue of Amakusa Shiro by Seibo
Kitamura.

@ Monument to Christian Martyrs in Unzen Jigoku ‘

Unzen Jigoku is a major sightseeing
destination in Unzen Onsen.
Characterized by sulfurous fumes and
covered by blasts of steam and hot air
emanating from the ground, the
landscape truly resembles hell itself. The
area is known as a site of Christian
martyrdom. and a monument has been
erected.
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Local cuisine
EXperiences

(5) Making your own somen noodles

y your hand at rolling hand-drawn
omen noodles, a famous local
oduct, by participating in the last

Suouanady

SaUIL

[

tep of the production process.
en you're finished, you can sample
e noodles you've made.

1

-

Year-round

Dates {1:00 pm to 2:00 pm)

Local cuisi
W, EXpETiENCES

Local cuising
EXperiences

(2) Baking your own
Yusenpei rice crackers

Enjoy traditional flavor as you bake
your own Yusenpei rice crackers by
adding chilled hot spring water to
wheat flour, eggs, and sugar; kneading
the mixture together; and baking thin
sheets of dough.

= March through May,
September through November
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Overnight
experiences 4

,- N

@ Overnight agriculture, forestry,
and fishery experiences

Why not make some memaorias by participating
in an overnight agriculture, forestry, or fishery
experience in Minamishimabara, where you can
sae what it's like to lve in the country. You can
participate in a variety of seasonal activities,
for example harvesting vegetables or
preparing local cuisine, at a household invelved
in agriculture, forestry, or fisheries work,

Year-round

Making your own
kanzarashi dumplings

Located in the spring water destination
Koi-no-Oyogumachi, Shimabara Yusui-kan
offers visitors a chance to make their
own kanzarashi dumplings, a local
Shimabara delicacy, on weekends.

Saturdays and Sundays
|Reservation raquired thres days in advance)
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Creative
culture
experiences & /

Making Japanese candles, a tradition
that dates hack to the Shimabara domain

Tour one of the few Japan wax
factories that remains nationwide. Try
your hand making Japan wax candles,
a tradition that was passed down from
the time of the Shimabara domain.
The soft, harmonious light that comes
from natural materials is otherworldly.

Saturdays and Sundays

(Reservation required thres days in advance.)

insula Expey:
\QQB’N‘ p(“euces/

Natural
eXperiences

.

Scan this QR code to learn more
about hands-on programs
on the Shimabara Peninsula.
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UNESCO Global Geopark

The Unzen Volcanic Area UNESCO Global Geopark covers the entire Shimabara Peninsula,

which was created by the activity of the Unzen Volcano.
‘You can enjoy learning about the history, culture, and livelihoods of the Shimabara Peninsula,
as well as how they are related to veleanic eruptions and other geclogical processes « of the Earth.

@ Mt. Heisei-shinzan

Consisting of a magma dome that
was formed when highly viscous
dacite magma accumulated atop a
crater, Mt Heisei-shinzan was
designated a natural monument by
the Japanese government in April
2004. The area around th

which

@ Gamadas Dome

(Mt. Unzen Volcano Museum)

This volcano-themed facility offers visitors

opportunities to view, experience, play,
learn, and recreate. It affers an expansive
space that's packed with intellectual
entertainment related to volcanoes. What
happened from the start of volcanic
activity at Mt Unzen Fugen-dake in
Novenber 1990 to the declaration of the
end of that in May 19967 What
remains? You'll find axh{bn:& that provide
exhaustive coverage of the threats posed
bymmdthemsdmnmdlntuligance
of those whio have faced them.

€) Former Onokoba Elementary School and
Onokoba Sabo Mirai Museum
This site preserves an elementary school

that burned to the ground due to exposura
o the blasts of hot air accompanying the

‘eruption’s pyroclastic flow. It's also home

to the Sabo Museum, where you can view
conditions following the disaster and
subsequent recovery efforts. through
materials including  photographs  and
graphic panels. The facility is dedicated to
communicating the lessons of this volcanic
disaster to future generations and to
promoting  learning  about  disaster
preparedness.

QMemorh}Patkuﬂhe Houses Destroyed

by Debris Flows

This memorial park serves as an important
place of remembrance for the people of
Shimabara. Mt. Unzen-Fugendake erupted
in 1990, and some of the farthest-reaching
damage to the town occurred in August
1992, This park was later built on about 3
meters of debris, and the houses damaged
by debris flows are preserved and
exhibited here.

a @f’ m,. unesco

BRI Glbeal Gaegark

UNESCO Global Geopark

This program aims to preserve valuable heritages of the Earth
and to inherit them for the future generation through
sustainable development of local communities.

The Shimabara Peninsula has been designated as one of the first
Global Geoparks in Japarn.
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Scan this OR code or
access o the URL below
_ 10 learn mare from
the official website of our Geopark.

Offcial Mascots of Uezen Vaoicanic Area Geapark
Geg-kun & Jina-chan

https://www.unzen-geopark.jp/en/

[ac 173 627 566
[#g 415 300 366

Amphitheater Wall of Mt. Mayuyama
Caused by the 1792 Sector Collapse

Mt. Mayuyama, which is located to the west of the castle
town Shimabara, collapsed during a powerful earthguake
accompanying the volcanic eruption of 1792. Debris from
the mountain fell into the ocean and created a tsunami. In
some locations, saltwater reached heights of greater than
20 meters. The disaster created a scenic landscape known
as the Tsukumojima Islands (*ninety-nine islands”).

Tatsuishi Seashore

Recommended
o Sightseeing Spots

The more you know, the more interesting it gets.
These are some of the must-see spots of our Geopark.

Hayasaki Seashore

[d173 166 364

Pyroclastic Flow Deposits
from the Aso Volcano

The Hara Castle, known as the final battlefield of the
Shimabara-Amakusa Rebellion (1637-1638), was built on a
plateau created by the massive eruption of Aso Volcano,
which occurred about 90,000 years ago. If that eruption
had not occurred, would the Hara Castle have been built on
the same location? And, would the history of Japan have
been different?

Terraced Field Observation Platform

Here you can see a geologic stratum
created by an early volcanic eruption of
Mt. Unzen. The presence of pumice
stone indicates that Mt Unzen began
to grow with an explosive eruption.
Subseguently, the mountain's eruptions
changed to the type that produce a
magma dome. This stratum, which
contains numerous round rocks,
comprises part of the base of the
mountain where it finally grew enough
to reach the coastline.

Hayasaki Seashore, at the
southernmost tip of the Shimabara
Peninsula, is the birthplace of the
peninsula. Jet-black, cobblestone-like
rocks and rugged, reddish-brown
geologic strata tell us that volcanic
eruptions of the type seen in Hawaii
right now occurred here around 4.3
million years ago.

This platform offers panoramic views
of terraced fields built on steep slopes
with Tachibana Bay as a backdrop.
Farmers have cleared and excavated
the mountainous terrain of the
Shimabara Peninsula, which is home to
extensive agriculture, to grow potatoes,
lettuce, squash, and other crops.
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Kanzarashi dumplings
This dish is made by cooling small
dumplings made with rice flour with
Shimabara spring water and toping
them with a special syrup made of
honey, sugar, and other ingredients.
This simple, local treat is popular for
an elegant sweetness that seems to
melt in your mouth as well as for the
pleasant sensation it gives when
swallowed.

Guzoni stew

One theary holds that
this dish was created
when ingredients gathered
in the mountains and
harvested from the ocean
were added to rice cakes set
aside for use as soldiers' rations
during the Shimabara Rebellion.
Today, the dish blends the savory
flavors of more than a dozen
ingredients, including yams, burdock,
lotus root, Chinese cabbage, shiitake
mushrooms, chicken meat, boiled fish paste,
grilled eel, omelets, garland chrysanthemums,
and rice cakes.

The Shimabara Peninsula is full of natural blessings and delicious foods!

Come see and taste traditional delicacies made with fresh ingredients!

Rokubee

Legend holds that this simple
local dish, which is based on
soup stock and flavorful
condiments, was prepared using
powdered sweet potatoes by a
farmer named Rokubee in the

Tairagane/Ariakegane

These .Japanese blue crabs, which are
known as gazami, are called Tairagane or
Ariakegane to indicate where they were
harvested. They taste best from summer to &
fall, but they're a famous product of the
Ariake Sea that can be enjoyed all year

Puffer fish (ganba)

Puffer fish, whose consumption was prohibited
by the rulers of the Shimabara domain during
the Edo period because it is highly poisonous, is
known locally as ganba, a word formed from the
word for coffin to suggest people's eagerness
to enjoy the food, even if doing so meant

keeping a coffin close to hand. village of Fukae during a famine. long. .
il i « Miso soup
with scorpion fish

= x . ) Scorpion fish caught (known locally
Obama champon noodles g\’; Somen noodles nzen Smoothie s arakibug h.m o H?yahsakl.aem
5 . - . trait, which has one of the three
More than 100 years have passed since pople Z AN e reory ks tot somen noodes ure | Enfoy an Uraen Smocthie strongest tdal currents in Japan
visiting hot springs todlctr:]reih |fease intri t;l:E_ . Y island following the Shimabara-Amakusa Enuch by one of the shops have been certified as Hayasakiseto
champon ”Uﬂdo[es- o T iR el Rebellion, while another posits that the dish e R Nanban Arakabu, a Nagasaki Prefecture fish
Ei:r?g:ta: t:ftﬁumg?;;g ini nrseedri!énts:dc;:d‘t: I"I!Iﬁd \I:J':sa:arfiuﬁ;d?wglmi.;tsggﬂspﬁ;g:;% n u-sing select seasonal > brand. Miso soup prepared with
soup along with small sr‘ﬁ‘imp still in their shells, the area's temperate climate aiong with salt vegetables grown in a croquettes stock made from the fish's dense

became a veritable soul food in Obama Onsen.

and subsoil water from Mt Unzen, these
noodles are known nationwide for their unique
firmness, stickiness, and pleasant feeling when
swallowed, all of which are made possible by
traditional skills that have been passed down

rich natural setting on
the Shimabara Peninsula.

These croquettes are said to have been
brought to the port of Kuchinotsu in 1580 by
ships arriving from Portugal and Spain, They
became popular in Minamishimabara because

white, red-tinged meat is supremely
delicious.

unbroken over the generations.

the area was one of the leading producers of
potatoes in the country. You can enjoy a
variety of creative croguettes in the area's

Minamishimabara unrefined sake shops and restaurants.

{Yonoyoshite)

This unrefined sake was the first to be
licensed in Nagasaki Prefecture.
The name means “all night long” in

1 Conventional wisdom holds that long ago many foreign tourists
Minamishimabara's local dialect. The

ok came to Unzen Onsen to escape the summer heat, and that
maker's wish for customers to drink it all they enjoyed a Western-style version of hayashi rice topped
night long is evident in its sweet, fruity with demiglace sauce. This new gourmet dish from Unzen
flavor. r,-. Onsen is a creative take on that history.

L T B e

8 Unzen leaf mustard

o
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ﬂ] List of gourr

Shimabara Ci

@ Aoi Rihatsukan &
B 10:30 am to 6:00 pm (Mondays: open until 5:00 prm)
0957-64-6057 [HEEE Irregularly closed [N Yes

@Nakaya

B 10:00 am to 5:00 pm
B 0057-62-3675 [EENEE Irregularly closed (IR Yes
®Shimabara Castle Shiro no Chaya &b @
B 2:00 am to 5:00 pm

B3 0957-63-4874 [EEEEE] None [ Yes (fee applies)

@Tea room & Gallery Hayamegawa &
B 11:00 am to 600 pm
B 0957-62-3117  [EIEEE] Wednesdays, third Thursdsy of every month Yes

@Cafe Shimabara Mizuyashiki &
1 11:00 am to 4:30 pm

B 0957-62-8555 [EEEE Irreguisrty closed LRI Mo
@Toichi &
B 11:00 am to 2:00 pm / 5:30 pm to 8:30 pm

0957-62-3323 [EEEE Thursdays [T ves

@Coffee Shop Cairn <7
10:00 am to 10:30 pm {Sundays and public halidays: opens at 11,00 am)
B3 0957-63-5711 [EEME] Irregularty closed Yos

=]

\

©Hoju CTICS)
B 11:00 am to 11:00 pm

B 0557-64-2795 [EEEEE None Yes
©@Kazamidori <
] 10:00 am to 10:00 pm

Bl 0957-62-6313 Irregularly closed [N Yes

@F‘oem Takemoto \‘;}r Jelly (carry-out)
B 10:00 am to 7:00 pm

B 0957-62-3388 [Parking RES

@Rokube @&
B 10:30 am to 11:00 pm
B 0957-62-2421 [EEEE] Thursdays

®Koraku ()
B 11:00 am to 2:00 pm / 4:30 pm to 9:00 pm
B 0957-63-2200 [N Wechestiys rpen when Wechisty b pobic ok [EEDEERD Yes
@ Chikara-zushi )
[E] 10:00 am to 9:00 pm
Bl 0957-64-1116 =

Wednesdays

Every other Monday

@Himematsuya Honten
B 11:00 am to 7:00 pm
B 0957-63-7272

&) (5
b —

Sacond Tussday of every monn |sebiect o chong?) (TR Yes

BHimematsuya Shinmachiten T
] 10:00 am to 7,00 pm
B3 0957-62-3775 fopen when isaputle Yes
Thastys Thuredsy oty
BFunato Ichiba Tottotto &3 S (winter oniy)
E] 11:00 am to 3:00 pm (L.O. 2:30 pm)
[ es

B 0957-63-9911 [EEEE Thursdays

@Edoshin D
[ 11:00 am to 9:00 pm

[ 0957-62-2044

Irregularly closed Yes

t restaurants on the Shimabara Peninsula

®Shokusai Shiki Oriori &S
[ 11:00 arn to 2:00 prn / 5:00 pm to 11:00 pm
B 0957-63-7070 Bl Irregularly closad Yes

®Nakano =
E111:00 am to 2:00 pm / 5:00 pm to 11:00 pm
[ 0957-62-0071 [WIEE Thursdays Yes

@Baioutei Steakhouse
[ 11:30 am to 2:00 pm / 5:00 pm to 10:00 pm
B 0957-64-2222 [EEEE Thursdays Yes

Unzen City area

@ Tairagane Crabs Promation Association (representative: Kangetsuso) qa.
B Please inquire.
B 0957-78-2027 [EEES Please inguire B Please inquire.

@Yama Cafe Ricky (Modern Folkart Inn Unzen Fukudaya) <@
] 11:00 am to 2:30 pm
B 0957-73-2151 [EEEEH Tuesdays

@Unzen Kanko Hotel
1 12:00 pm te 1:30 pm (reservations required)

EIEm Yes

B 0957-73-3263 [EEEEH Mone N ves
@Unzen Sky Hotel &
B 11:30 am ta 2:00 pm

0957-73-3345 (RIS Tuesdays [ es

@Restaurant Komatsu
B 10:00 am to 9:00 pm
B 0957-73-3515 [EEEEE Irreqularly closed

@Sabo Imamura Teahouse
) 9:00 am to 7:00 pm
B 0957-73-2444 [EEEEE Irregularly closed [EEREME Yes

@ Yoshihisa Restaurant
B 2:00 am to 11:00 pm
B 0957-73-3555 [EEEEE Irregularly closed I Yes

@Tarafukutei Restaurant
B 10:00 am to 11:00 pm
B 0957-73-3566 [EEEEH rreqularly closed  [EICHE Yes

@Kinugasa Shokudo
B 11:00 am to 11:00 pm
B 0957-73-3491  [EEEEE Irregularly closed  EENHIE Yes

@Green Terrace Unzen
1 11:00 am to 4:00 pm
B 0957-73-3277 [EEE MNone

@ Yakiniku no Araki
B 8:30 pm to 12:00 am
B 0957-73-3432 [EEEEE Irregularly closed

@Kokoro
EJ 11:00 am ta 8:00 pm
B 0957-74-2305 [EEEE Wednesdays

@Manpuku Shokudo

B 12:00 pm to 10:00 pm

B 0957-74-3631  [EEEEE] Irreqularly closed
@Kaikatei

[ 10:30 am to 9:00 pm

B 0957-74-2776  [HEE Wednesdays (rregularly) [EIEIED Yes

B Yes

6 06 0 0 0 0

TR Yes

@€ & ¢

(9=, Kanzarashi
7 dumplings @ Rokube

[ 9:30 am to 800 pm
B 0957-74-2804 [EEEE Irregularly closed Yes

@Benten
[ 4:00 pm to 2:00 am
B 0957-74-5016 (W Irreqularly closed  [EIRY Yes

@|zakaya Yoshicho
B 5:00 pm to 12:00 am

@ @

E30957-75-0125  [EEESE] None [ Parking RES
@lzakaya Jin

B 6:00 pm to 12:00 am

0957-74-4129 [EEES Tuesdays {Parhing BT

@Ajidokoro Yudokoro Yoshicho
71:00 am to 10:00 pm {L.O. 9:30 pm)
[ 0957-75-0107 [ Secend ard fourth Wednesdlay o svery morth  EERCTENY es

@Shokuraku Omori

[ 11:30 am to 2:30 pm / 6:00 pm to 8:00 pm

[ 0957-74-2470 Irregularly closed [N Yes
@Irishio

B 171:00 am to 2:00 pm / 4:30 prn to 8:30 pm

B 0957-74-3610 [EEEE Thursdays {acking NG

@Ryu @
[ 11:00 am to 2:30 pm (LO) / 4:00 pm (reservations required)
B 0957-74-4861  [EEEE Irregularly closed on Monday  [EHERE] Yes

@

@

)

—

@®Unzenso @
B 11:30 am to 2:00 pm
[E 0957-76-0550 [EERE Irregularly closed [T Yes

Minamishimabara City area

. @Kokorozashi
| [111:00 am to 2:30 pr / 5:00 pm to 30 pm (LO. 9:30 pm)
[ 09567-72-5360 Tuesdays

. @Senrishokudo (reservations required)
| [2111:30 am to 2:00 pm / €:00 prm to 10:00 pr (L.O. 9:30 pm)
[E 0957-72-5596 Thursdays

@Yamanotera Yuukyo
[ Summer. 11:00 2m to 6:00 pm {lest entry) / Winter: 11:00 am to 2:50 pm (last entry)
[ 0957-65-1550 Wednesdays

@Tori No Shiraishi e
[£1 11:00 am to 800 pm
5 0957-72-3369 Fourth Tuesday of every month

@ Shokuji dokoro Yakko

[ 11:00 am to 1:30 pr / 5:00 pm to 10:00 pm

Bl 0957-72-6077 Tuesdays

@Ryoriya Wasaki

[ 6:00 pm to 12:00 am

] 0957-72-7366 Mondays

@Mikizushi &
1 11:30 am to 2:00 pm / 5:30 pm to 10:00 pm

[ 0957-82-2528  [EEEE] Mondays

@Kaachanzushi @
[21 11:30 am to 2:00 pm / 5:00 pm to 10:00 pm
[ 0957-82-2287 Mondays

5 Guzoni stew

6 Tairagane crab

=) Sggg?gschampon ggﬁ&n noodle @ Nanban croquettes @ Unzen hayashi rice
@New Obama @

@Yakiniku Takagi Arieten
[ 5:00 pm to 12:00 am
1 0957-82-3787 Second and fourth Wednesday of every month

@Kuchabedokoro Wagaya
[ 6:00 pm to 12:00 am (L 0. 11:30 pm)
[ 0957-82-6050 [EEEE Mondays

DGalletto-KAMEYA
1 10:00 am to 9:00 pm
[ 0957-82-4480 Irregularly closed

@Taki no Chaya @
1 11:00 am to 8:00 pm
[ 0957-82-8284 Irregularly closed

@Mensho Sukawa Menkui (7]
] 10:00 am to 4:00 pm
[ 0957-82-0848 [EEIEN Thursdays

@Suwatei
1 11:00 am to 10:00 pm
EI0957-84-2215 [EEEE Irregularly closed

@Karaagedokoro Yamasho (in Eco Park Ronshobaru) &)
] 2:00 am to 5:00 pm
[ 0957-65-7056 Dec. 28 to Jan. 3

@Harajou Onsen Masago (€8 (seasonal items). (=0
[ 12:00 pm to 2:00 pm
[ 0957-85-3155 None

\_Lss]

@Kappou Shiro

1 11:00 am to B:00 pm (L.O. 7:30 prn)

£ 0957-85-2101 Irregularly closed
@Kuchinotsu Onsen Shirahama Beach Hotel &
[ 11:00 am to 2:00 pm LO. / 5:00 pm to 8:00 pm L.O.

[] 0957-86-3030 None

@Shokuji dokoro Hamine

[£111:00 am to 2:00 pm / 5:00 pm to 11:00 pm

[ 0957-86-4030 Mondays

@D

@Tonari no Takochan ED
[] 6:00 pm to 10:00 pm (Phons reservations accepted)

{7 0957-86-3883 Tuesdays

@Shikisaisai Hiiro

] 6:00 pm to 12:00 am

[ 0957-87-3342 Irregularly closed

@®0shokuji dokoro Hyotan
£ 11:30 am to 2:30 prm / 4:30 pm to 13:00 pm
] 0957-87-3509 Mondays

@Japanese Restaurant Uokatsu
[£111:00 am ta 2:00 prm LO. / 5:00 pm to 8:00 pm
] 0957-87-4703 Tuesdays

@0konomiyaki Waiwai Club

£ 11:00 am to 2:00 pm / 5:00 pm to 8:00 pm
[51 0957-87-2041 Iregularly closed

@Uchidakamabokaten &
(] 8:00 am to 7:00 pm
£ 0957-82-2114 Irregularly closed

@MAR, SALA [ 5a)
[ 11:00 am to 3:00 pm / 5:00 pm ta 10:00 pm
] 0957-86-5408 Mondays and Tuesdays

@
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Guide to Shimabara Peninsula Hotels and Inns

BAll phone numbers are preceded by the Shimabara Peninsula area code (0957).
@ --Hot springs @ --Open-air Bath --Day-use bath (e Reservations required) & - Wi-Fi

Shimabara City(Shimabara Onsen)

Obama Onsen)

{Hotels and inns)

(Hotels and inns] 3
@ Hotel Nampuro 2862-5111 0008

@ Iseya Ryokan B74-2121 0000

-0 Toyo Tsukuma Bay Hotel ®62-3111©@ &

@ Uguisuya Ryokan B74181 0068

@ Hotel Seaside Shimabara 64-2000 00 08

@ Orange Bay 875-008100 ©

@ Ryokan Kaiboso m61-2225@ 08

@ Ryokan Kunisaki =74-3500 0008

@ Fujinoi Ryokan w62 -4406 o
@ Shinyama Onsen Ueno Yu m63-2290@ @

@ Syun-you-kan o74-1261 9000

@ Yuyado Jyo-kiya o74-2101@ 08

{Business hotels)

@ Tsutaya Ryokan  B742131 0008

@ Shimabara Station Holel Hanamizuki  #862-1000

© Business Hotel Toraya m63-3332
@ Shimabara Toyo City Hotel  862-3120

@ Fukutokuya Ryokan ®74-2181 @000
@ Ryokan Fujiya n74-2155 0008
@ Ryokan Yamadaya ®75-0505@ 008

) Shimabara Hakusan Hotel ®63-5400

@Ryokan Yuncka 87501000006

d} Business Hotel ChEIUri 1624845

) Mautsumi No Yado Ryokan Watzya BI4-12340@ 00

@ Shimabara Toyo Parkside Hotel  #¢63-0011
B Shimabara Station Hotel #65-0666

| |o|o|elelelele

[Bust hotels)
@ Obama Business Hotel ®75-0331@ 08
@ Obama Town Hotel ®74-35300 L]

@ Minshuku Shimabara #42-2681

@ Hamakan Haotel ®4-2N0 86

B Minshuku Kazuki =62-3031 (Other) i
@ Minshuku Naniwa ~ ®63-2168 @ Unzenso B0 000
[Dther) @ wakihama Onsen  ©74-3401 @

(B Guest House Shimabara #62-4451

@ Hamanoyu Public Bath ™38-3111@

) RV CGamping at Shimabura Castle 23624766

@ Yudokoro Yoshicho ®75-0107 @

(@ Shinabi Onen uloogi oty B63-1126@ @

@ Maminoyy Akane Seaside Opemvair 6t £276-0881 @

(Hotels and inns)

@ Unzen Iwaki Ry}:kan 7733300008

@ Unzen Kyushu Hotel 73-3114@ @

Unzen City (Chijiwa-cho)

(Inns]
@ Amakawaya Bekkan ®37-3196 L]
@ Rest House Mori no shirabe  ®37-6556 a

B Yuyado Unzen Shin'yu Hotel £73-3301 @@ 08
@ Azumaen Ryokan ~ ©®731-258 @008
) Modam Falkart Inn Unzen Fukudzya  2273-21 51-@QE
.G Unzen Kanko Hotel » #73-32610008

Unzen City (Aino-machi)

[Inns)

6L_anen Miyazaki Ryokan ®73-33311©@© @
@ Unzen Sky Hotel  ©73-33450©06
@ Yumei Hotel 0733206 0008
@ Yumnoto Hotel 8733155 @006

@ Kasugaya Ryokan

Unzen City(Mizuho-cho)

(Public inns]

|36-0118

“@ Ryotei Hanzuiryo Inn 873-2111©0 ®

@Mimhniumawﬁwp}i_x_ﬂm #7411 000 N

“@ Yukai Resort Unzen Toyokan - 28 R @ © O

(Business hotels)

@) Unzen Kajigaku Selunso Onsen. 1273-2273 @ © 0O

{Guest houses)

.@Marutoya Ryolca_n 2734570 © .
@ Minshuku Sekiso  ©73-3477

@ Minshuku Unzen  @73-3525 ®
& Minshuku shindo  @73.2323

(Other) -

GM&_:ri no le Guesthouse &73-3541 )
_ﬁhndl Guest House !3..60--1_225 a

@ Kojigoku Onsenkan  ©73-3213@ @
@ Yunosato Orsen Kyodo Yoksjo. THAEET © ©
ﬁ Unzen Shin'yu Onsenkan ©73-1231@ €
il:.l-nzen Yokayu  m73-

o731 000
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@ HOTEL AZ Nagasaki Unzen #277-4401 (=]

Unzen City (Kunimi-cho)

[inns]

@ Kangetsuso 782027 [}
@ Rryokan Suehiro ®78-2716
i Ryokan Syouei &78-2719 e

{Public inns)

@ Yugakunoyakata =78-335 (1]

Minamishimabara City (Fukae-cho)

@ The Marqui’s

w72-2031 e

B Unzen Mikado Hatel Honkan = £272-5420©© 08

D Futsu Fukushi Center Yurari ©72-7212@ ©

Minamishimabara City (Nishiarie-cho)

Minamishimabara City(Kitaarima-cho)

Other]

@ Eco Park ﬁonshoE;r;l.-Eabin ®65-7056

Minamishimabara City (Minamiarima-cho)

In
@anelshiro

52148 ]

[Public inns) o

@ Harajou Onsen Masago T¥E5-3155@ t_)g

Minamishimabara City (Kuchinotsu-cho)

{Inns)

@) buchinctsu Cneen Sisharabush el 7786-3030 90_0_0_

Minamishimabara City (Kazusa-cho)
|.!|.||!..'-__I .
_@Tokiwaya B)ici(a_n  mEa

Guest houses]

(B Minshuku Tai

TET-4964

[Other]

@mm-uaz;;n&@a]wwum TTE7-2964

Shimabara Peninsula

Guide to Transportation on t

There are plenty of ways to get around Shimabara,
which is surrounded by water on four sides.

- Exp ding 1he Magasaki Bypass)
- General roads

Taira Port

Jnzierl Gily)

Port

su Port

Meariiniaa O

About 300min,

TR Shimabara

Aboul B0min
Kuchinotsu

Unzen

Aol
1o
25amiri,

About 1hour
Demin,

Unzen

@By JR, Shimabara Railway, and bus

Hakata Sprmmeers

Bullet train
About 30min,

Bullet train
1 Shours

Limited Expeess | N Shimatetsy Express Bus
= I Kamame § B ko Fhows S0min ! ]
Abcx_x_ R 22
: Thee-4Gkmin Ariake Ferry | About 45min, |
Bullet train ; Kyusho Ferry Abaut 60min.
About 3hours 20min, Shimebara Hailway | Shimgoara Aailway Kumamaoto Ferry About 30min

About S0min,

About 30min

Taira Hara Castle Ruins

Shimatetsu Bus | About 50min.  Shimatetsu Bus | About 1 Smin.

Bullet train

About 2hours 40min. Kuchinotsu
Shimatetsu Bus | About 1hour
Shimatetsu Bus | About 25min.
Ken'si Bus | About 25min.

Shimatetsu Bus

Ken'ei Bus  About 1hour 15min.
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City of Unzen
Chijiwa Observaticn deck)

o, T

"

A
Mt Kusenbu-dake

|
r"-‘"

A

Minamishimabara

Py ) A
2 -/ City of Shimabara
Tachibana-jinja Shei ¢ .
i ftt—u“\:’\#..!lﬂkl ;{él ge | @shimabera Hibsge

Shimabara

AA.
A

Unzen Memorial Hall @ \9. ! Unzensan Tempie
b i KWIP“ @ Unzen Jigoku

G v

Shimabara

4.--Day-use bath s-+-Spring




Public transport

Shimabara Rallwa:
(Infarmation C\;‘nt):zrj 0957-62-4705

JR Kyushu/Magasaki Station
Infarmation Center 095-826-4336

Magasaki Airport 0957-52-5555
Shimatetsu Bus 0957-62-4703
Magasaki Ken'el Bus 095-823-6155
Magasaki Bus 095-826-1114
Kyushu Kyuke Bus 095-861-7224
D rey 0957862165
Ariake Ferry 0957-78-2105
Kyusho Ferry 0957-62-3246
Kumamaoto Ferry (957-63-8008
e spaed ) ™ 0957641515
Shimatetsu Taxi 0957-62-6271
Daiichi Koutsu Taxi 3 0957-62-2261
Koarashi Taxi 0957-62-3177
Hayashida Kanko Taxi 0957-63-1919 ’ - Tourist information

ook MDDNS .. et T i
Heiseikanko Taxi * :

Shimabara Offica 3 0957-62-2000

Ariake Taxi (0957-68-1166
Obama Onsen Taxi 0957-74-3177

Numbers: Taxi service areas

Tourist associations in the Unzen Onsen Town
Obama Kanko Taxi 0957-74-2619

Heisei Karka Taxi Unzen Office 0957-73-2010
Imasaka Taxi 0957-37-2021 9
Ekimae Taxi Aino Office 0957-36-0039

[= Unzen Destination Service
120 Unzen, Obama-cho, Unzen-thi, Nagasaki Prefecture 854-0621
TOF57-73-3434 (Open 9:00 am to 5:00 pm year-round)

ErE

B

Mizuho Taxi 0957-77-3161
Kunimi Kowan Kanko Taxi 0957-78-3246 9
Miyazaki Taxi 0557-72-2057
Mishio Taxi 0957-72-2209

Shimabara Tourism Bureau

(Shimabara Port Tourist Information)

1-5 Shimokawashiti-machi, Shimabara-shi, Nagasaki Prefecture BS5-0851
TO957-62-3986 (Open 9:00 am to 5:30 pm year-round)

=
=

Minamishimabara City Tourist Association
1395 Minamiarima-cha Otsu, Minamishimabara-shi, Nagasaki Prefecture 859-2412

BO957-65-6333
(Cwpen B:30 am to 5:30 pm except over the New Year's holiday)

Heisei Kanko Taxi 0957-82-1011
Arie Taxi 0957-82-2001 o

Mishio Taxi 0957-82-2009
Arima Taxi 0957-84-2029
Harajo Kotsu Taxi 0957-85-2103 Unzen Volcanic Area UNESCO Global Geopark
Honda Kanko Taxi 0957-86-2100
Minamishimabara Kotsu 0957-87-3930 [Op =
ooy ; wwaon @

Other Unzen Ropeway 0057-73-3572

Council of Unzen Volcanic Area Geopark Secretariat
11 Hefse-miachi, Shimabara-shi, Nagasaki Preficiure 8350879 (in Gamaras Dome)
T®0957-65-5540 (Weekdays, B:30 am to 5:15 pm)

-

Shimabara Tourism Section, Tourism and Local Products Section, Tourism Promotion Section,
City of Shimabara City of Unzen City of Minamishimabara

537 Uenomachi, Shimabara-shi, 714 Ushiguchimyo, Azuma-cho, Unzen-shi, 96-2 5atobo, Nishiarie-cho, Minamishi
Nagasaki Prefecture 855-8555 Nagasaki Prefecture 859-1107 Nagasaki Prefecture 855-2211

@ 0957-63-1111 7 FAX 0957-62-8006 & 0957-38-3111 7 FAX 0957-38-3205 o 0957-73-6632 . FAX 0957-82-3086

Shimabara Tourism Board | .. . 0957-62-0655 twee
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