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ABSTRACT

Keywords: Tatun Volcano Group, Active volcano, Yangmingshan
National Park, Volcanic monitoring, Volcanic hazards

Based on the definition of active volcano, the Tatun Volcano Group
should be defined as active volcano by the existing of magma plumbing
system underneath it. If it erupted, it may happen to the volcanic hazards
of pyroclastic flow deposits, lava flows and lahars to cause severe
damages in low-land areas. To understand the valeanic conditions of now,
the Central Geological Survey, MOEA conducted a researching plan on
investigating the basic volcanic geology,-evaluations of volcanic hazards
and volcano monitoring of Tatun “VVoleano Group. The monitoring
included the measurements on seismicity, crust deformation, heat flow,
volcanic fluids (i.e. gas and hot springs) etc. To consider the abilities of
man powers and researching funds of the administration of Yangminshan
National Park, this study suggests that the basic researches, hazard
estimations and monitors on the Tatun Volcano Group can be done by the
Central Geological Survey, MOEA. The administration of Yangminshan
National Park takes the responsibilities on making emergency plans
includingvolcano alert signals, warning system of volcanic hazards,
drawing the restricted and dangerous areas, the evacuation and rescue
plans on people, properties, transportation and communication etc.
Meanwhile, it also should emphasize the works on outreaches and
educations via the media to the public to understand the volcanic
knowledge.
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Vg v eng d o B WSt Ry R A A g R P enp R T o R E
AL T (- SRl- ) @3RG oA oY AP H g £ AP
?gt.u o BTIIFA Y X Lienp e K,% TRBE RN LA ﬁvﬁwljfrvﬁ@} T Lotk F - a4
L enp o ALK L FED $N LB R TR L g SR FIL Lo g g
LRGN . c Bk L&
R 3 B+ & 23 (International Decade for Natural Disaster
T2ERI6B AR EEG P L% s EARE DL L L L &L
BER o HFEHL Fpe

s X LeE UL R B i A e R M SRR o

E"f‘lf;iz‘got"‘—i—_l'j, ﬁallﬁub%bg]#iﬁ?"]“l‘_‘
(1990~1999)ch R ™% g
Reduction) » i

i(Decade Volcanoes)(% = ; Bl =) {75 Asadm f

- L AFE kLT 2 2 A gk (Yokoyama et al., 1984; UNESCO, 1985)
Volcano Country  |Year. Pyroclastic |Debris |Lava |Post-eruptio|Tsunami
flow flow flow |n starvation
1 Kelut Indonesia_ |1856 10,000
2 |Vesuvius Italy 1631 18,000
3 |Etna Italy 1669 10,000
4  |Merapi Indonesia 1672 (300
5 Awu Indonesia |1711 3,200
6  |Oshima Japan 1742 1,480
7 Cotopaxi Ecuador 1741 1,000
8 Makian Indonesia 1760
9 |Papadajan |Indonesia [1772 (2,960
10 |Lakagigar |Iceland 1783 9,340
11  |Asama Japan 1783 |1,150
12 |Unzen Japan 1792 15,190
13 |Mayon Philippines |1814 |1,200
14 |Tambora Indonesia [1815 (12,000 80,000
15 |Galunggung (Indonesia |1822 4,000




LR R SN Ay

16 |Nevada delColombia [1845 1,000

Ruiz
17 |Awu Indonesia |1856 3,000
18 |Cotopaxi Ecuador 1877 1,000
19 |Krakatau Indonesia [1883 36,420
20 |Awu Indonesia [1892 1,530
21 |Soufriere St. Vincent {1902 1,560
22 |Mont Pelee [Martinique 1902 {29,000
23 |Santa Maria |Guatemala [1902 |6,000
24 |Taal Philippines (1911 1,330
25 |Kelut Indonesia (1919 5,110
26 |Merapi Indonesia 1851 1,300
27 |Lamington |Papua New|1851 |2,940

Guinea

28 |Hibok-Hibok|Philippines |1851 “|500
29 |Agung Indonesia |1963 |1,900
30 |St.Helens |U.S.A. 1980 |60
31 |El Chichon [Mexieo 1982 [>2,000
32 |Nevada .delColombia [1985 >22,000

Ruiz

Total 65,140 53,900 {28,000/89,340 53,090

- CRBAVLE erE R 2 R 208 kRt E L o
LT BEOOE R R

Avachinsky-Koryaksky

Colima % @ B Mexico
Etna #& =~ 1| Italy
Galeras # i5 ¢ & Colombia
Manna Loa % W USA

Merapi g & Indonesia
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Niragongo k1% Congo

Rainier % ® USA

Sakurajima p A Japan

Santa Maria/Santiaguito /A 5 3 Guatemala
Santorini # "8 Greece

Taal =t % Philippines

Teide @ ¥L7 Spain

Ulawun = 37 A N 7 Papua New
Unzen p A Japan

Vesuvius & ~ {|'Ttaly

g5 1994 & PRV L ¢ R BT F L H R RT G R 0 E R
1% LA ‘Hﬂ”L%@Tmﬁgjﬁﬁﬁﬁ%’#@ﬁ%iﬂﬁﬁk
di |y (Szakacs, 1994) « B PT LR FI A 88 EAzig 5 > T BL L B L Rak
FARMA Y CAR L A EAH N LI AT RA AR LY S B Rk
BRPIREE PR oAb B A w2 A BT R R TV R G AT 2
B o ¥R TRE 4 (Songetal, 2000a, 200b)FEIL 4 H L L i BT AL
FBoLLFHir PR A ST RN ARV LBEREITEL - F VL REFA
RGN ikﬁg.ﬁ_}i @ e
AT R Rt B A 2

§bf'}’7»xi¥"n~l]}1g1fEﬂ"mﬁigﬁ,‘ C R R

Bt

SR SRR ?;g_'_< Yk L FlE P LR RS
Pl » 7 T3 VLEART LBt P 2227 L hE Rl ek
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Decade Volcanoes

&USGS

Myers, LISGSICVE, 1998
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WA FEWFENLPTRG AT TR FHEFREDNL L E D
( Smithonian Institution, 1989 )« & 4 £ v Lt F 5 L L g ine Fef EApy
B Ao A o ek < B VL k8] 95 3,500 &~k g 9 5 1,000
# 2 EEFHLZ S00E A ERAfeBRAL G E ORI LR
4 (Walker, 1974; Decker and Decker, 1982) o $t3* 2+ Bk b = ef 3 c0v iy B
BE o i E B E CEED - ARG Lgfrcgf?m% G B b
Beobldr BEFEF 2 RAETA Jf;mk Lo A S g B R RS S 1~100 &
ERRIE Ly - SR QNI - &2 "Pvf;*’?— TR IR L AT T EX LA
# %m} €1 %) 5 100~10,000 # = 1 - 4oZ2i g A 3ok i (Pinatubo) 1991 # ek L
A B - s X 5 500 # 5 MRS 2 S it b
Vg 5 10,000~1,000,000 E o Fe K Aol ek (- F AL FET)
kbt e UL g Lk E A B R FRPY E G cd Fe (Toba) X uis 35 4 75,000
Earp g o HE - svaorp g 9 5 500,000 & w3 A RERA AR FAE AL
HE o B L Ll e IR L 1,000~100,000 # = ¢ (Walker, 1974; Simkin and
Siebert, 1984;'Szakacs, 1994 )= #7r2 % § @ g b~ Frpgef kv a- AV L3
=S NIV N D A e P »(Vﬁ’;fﬁj%&ﬁﬁji:ﬁ s B A R ¥ A L FEen o
P& B A A 97e Aramaki L 2 3F 1991 &5 B3 p AN L RS R -
i g g pE YRR * 2,000 E pE PR B R R p A dE L dies ;ia{;ﬁ, ,
FRF SR kAo RV L E ABiT 2,000 £ R ST R 0 PR S
BN L1994 E RN LE E R P A E L LR IR EE% 5 5,000
# 1 10,000 # (Szakacs, 1994) o ptf xR cne & > ¢ S HHE > P F il
D B BT 10,000 # K R E E 0 FlAR PR R Y RA S I E I FRLNE
53 v B ek o Blde 1991 #E R AL ekl U L g o s i R el
Tfek Lg a0 A RITEE KRB R oS - AL g @ FH et
BF SRR RS FELARREA R R Rl LA ol LR R
Bk e 0 1991 # AvE F T B AN BT ORI o AT BRI S PFIT R T
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16 12 3 &
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(Yeh and Chen, 1991; Lin et al., 2005a & 2005b) > 2 1986% > & & f L% 3
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Multiple aspects of volcanic risk related to post- and pre-eruptive
scenarios as evidenced by Nyiragongo (Democratic Republic of

Congo) and Turrialba (Costa Rica) volcanoes, respectively.

Orlando Vaselli and Franco Tassi
, Department of Earth Sciences, Via G. La Pira, 4, 50121 Florence (ltaly)

In this work we highlight two case studies of post- and pre(?)-eruptive volcanic hazards from
two volcanoes located in geodynamically different environments: Nyiragongo (Democratic
Republic of Congo) and Turrialba (Costa Rica). Despite the fact that the former is located in
the Western Branch of the East African Rift System whose last eruption occurred in January
2002 when the city of Goma was cut in three parts by two lava flows originated by a
NS-aligned fracture system opened from the southern flank, whereas Turrialba, located in the
Cordillera Central that generated by the collision of the Cocos and Caribbean plates, is facing
an apparently resuming of the volcanic activity as deduced by the increasing seismic shocks
(in terms of number of events and magnitude)‘and fumarole outlet temperatures (from 90 to
185 °C), coupled with ground deformation and appearance of new fumarolic discharges even
far away from the summit, for both the volcanic edifices the questions are the same: 1. what
can the future scenarios be? 2. how is the present activity affecting the daily life of the
population living nearby?

Nyiragongo volcano (3,470 m) resumed its activity in January 2002 with several productive
vents from where about 20.10° m® of highly fluid lava were discharged, producing 170(?)
fatalities and two lava branches destroyed almost 15% of Goma city center before entering
Lake Kivu, a volcanic damming (478 m deep) lake and one of the few African lakes, the
others being e.g. Nyos and Monoun, containing a huge gas reservoir at depth, mainly
constituted by a CO,-mantle and CH4-microbial reduction originated gas phase. In May 2002
a small lava lake appeared on the crater summit that is still growing and releasing a gas phase
mainly composed by SO, (up to 60 kton/day), CO,, HCI and HF. The prevailing EW blowing
winds displace the acidic gas-rich volcanic plume up to few hundreds of km, affecting forests,
crops and the quality of water resources for the local populations. Besides, the northern shore
of the Lake Kivu, at about 20-30 km from the volcanic summit, is characterized by the
presence of CO,-rich dry vents whose behavior is intimately related to the volcanic degassing
activity of Nyiragongo and are the cause of deaths, on year basis, for elderly people and kids.
The last volcanic activity of Turrialba stratovolcano (3,349 m) dates back 1864-1866 when
phreatic and ash eruptions occurred. During the investigated span of time (1998-2007),
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important chemical and outlet temperature changes have been detected in both the fumaroles
of the Central and Principal craters. New fumarolic discharges have appeared from
re-juvenated fractures in 2001 (e.g. Quemada), coupled with a general increase in the gas
discharge rate. Basically, since September 2001 CO, and H, contents have increased and in
November 2001 SO, concentrations up to 70,000 mol/mol were recorded.
Contemporaneously, H,S, HCl and HF have increased their content by one order of magnitude.
The disturbance of the Turrialba volcanic system has also been recorded in terms of seismic
and ground deformation, the latter being characterized by inflaction pulses occurred from
2000 to 2005. In 2007, visual observations have permitted to recognize that the vegetation
under the volcanic plume (119 ton/day) looked yellowish due to sustained gas emissions from
the Principal crater. On 21 April, a hot area (40 °C) was noted 1.5 km'SW of the summit, at
the base of the volcanic edifice and coinciding with the WSW-ENE-trending Ariete fault.
Newly formed fumaroles, discharging along the same_fault, were spotted from several
kilometers away. Heat destroyed vegetation in an approximately 300 m” area along the S
fault's plane. Turrialba volcano is relatively close to'S. José¢ and Cartago and any volcanic or
volcanic-induced event may seriously affect:the local population. According to chemical and
geophysical modifications recorded, it'is clear that the volcanic system is presently suffering
hydrofracturaction phenomena caused by.pressurization in response to fluid vaporization
induced by increased heat input.

In both cases, the main: volcanic hazard-related features are associated to the presently
problems that the local and scientific communities have to face and to the definition of the

possible evolution of the future volcanic activity.
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INTRODUCTION

Mt. Hakone is an active volcano with caldera structure, located 80 km south west
of Tokyo, the capital of Japan. The topography of Mt. Hakone is complicated,
reflecting the history of formation. Inside the caldera, 15000 of residents are living.
The nature and volcanic features such as hot spring discharge and geothermal area are
attracting peoples. In annual average, 50000 of people are visiting every day the
area of Mt. Hakone.

The old volcanic activity of Mt. Hakone was initiated 0.4 Ma. A large strato
volcano would be built.at the center of present caldera. The old caldera structure
was produced until 0.2 Ma. After the caldera formation, a shield volcano was built
inside the caldera. = The shield volcano was collapsed, then the present caldera
structure was established 0.05 Ma. After the completion of present caldera, central
volcanic cones have been generated during the period until 5000 years ago. 4000
years ago, the west flank of a central volcanic cone collapsed, resulting in a natural
dam formation and the appearance of lake Ashinoko. After the collapse, no lava
discharges happened until now although small scale phreatic eruptions may have
occurred.

As the feature of present volcanic activity, several geothermal area are developed
on the central volcanic cones with hot spring discharge. The magmatic eruption at
Mt. Hakone in future can not be denied, because the recent period with no lava
discharge is quite short relative to the anticipating period when the central cones
formation lasted.

In Jun. to Nov. of 2001, earthquake swarms were observed under the central
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volcanic cones. In Jun. 2001, an inflation of crust was also observed near the central
cones. The pressure source for the inflation was estimated to be located at the depth
of 5km. A 2x10°m’ of volume increase was estimated at the pressure source. One
possible explanation for the inflation is the intrusion of magma.

Hakone-Onsen-Kyokyu Co. Ltd (hereafter HOK) has provided the “artificial hot
spring water” to local hotels since 1930 at Owakudani geothermal area developed on a
central volcanic cone. The artificial hot spring water has been produced using a
dram in which cold meteoric water has been mixed with a steam discharged from bore
hole. HOK has dug many bore holes at Owakudani geothermal area. One bore
hole No.52 has the end reaching the point 500m deep from surface. On 19™ Jul.
2001, the outlet pressure of No.52 increased anomalously, resulting in the destruction
of the drum.

We carried out repeated gas samplings and analysis at No.52 bore hole and at a
natural fumaroles located 250 m far from the No.52 bore hole. In this study, we
interpret the change of the chemical and isotopic composition of gas in the context of

correlation to volcanic activity of Mt. Hakone.

RESULT

The drum for artificial hot spring production was rebuilt in 2002. We can
estimate the flux of steam from bore hole based on the temperature of steam and hot
water, and the influx of cold water. The flux was 207 ton/day in 2002. The flux
quickly decreased after 2002. The temperature of steam was 163°C in 2002. The
temperature decreased to 136°C in 2003. The temperature increased gradually after
2003, then, reached 152°C in 2005. The temperature again decreased to 143°C in
Nov. 2006. The CO»/H,O ratio of steam showed a pattern opposite to the
temperature. The '°0/'°O ratio of H,O did not show a simple pattern with a
variation between +0.6 and +4.9 %o to SMOW.

The temperature of natural discharging fumarolic gas was stable with a small
variation between 95.5 and 97.8°C. The CO,/H,0 ratio was low in 2001. The ratio
increased in 2002 then decreased gradually until 2005. The ratio increased in 2006
relative to 2005. The C/S elemental ratio of gas showed the pattern similar to the

CO,/H,0 ratio.

DISCUSSION
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The CO»/H,0 ratio of steam from No.52 was unstable with a large variation
between 0.0067 and 0.028. Such a large variation can be explained by a
condensation of H,O vapor. This explanation is consistent to the change in the
temperature. The intense cooling of steam effectively condenses H,O vapor and
increases the CO,/H,O ratio. The pattern of CO,/H,O ratio observed in the No.52
steam and the natural fumarolic gas was almost similar, suggesting their common
source.

In Nov. 2006, the CO,/H,0O ratio of No.52 and the fumarolic gas increased
simultaneously. The steam flux in Nov. 2006 did not increase relative to 2005,
suggesting no activation of magma degassing. In Sep. and Oct. 2006, earthquake
swarms took place under the central cone. We would like to propose that the
earthquake produced cracks around the channel of voleanic gas. The cracks might
increase the surface area of channel at which volcanic gas contacts with a cold crust,
resulting in an effective cooling and condensation of H,O vapor in volcanic gas.
Based on the above model, the increased CO,/H;0 ratio in Nov. 2006 was a response

to the earthquake swarms in Sep. and Oct. 2006.

91



WAL E RIS R B 2 AT

Gas composition and Radon/Thoron monitoring as a method to
evaluate volcanic activity changes and a philosophical approach to

the question.

Antonio Caprai: Institute of Geosciences and Earth Resources, National Council

of Research, Italy

Abstract
The words “Natural Risks” are often used in contrast with technological risks, but it

doesn’t means that it is a phenomena in wich human activities are not involved.

Volcanic risks

The values expected of missing people, buildings, economical activities, etc. is
definite like risk.

The equation R =H x V x E is for quantify the risk, in which R is the Risk, H is
Hazard (probability that a volcanic phenomena occur), V is vulnerability (the
possibility that people, houses, €tc. can have a damage), E is exposure (number of

units presents in a risk area).

Gas composition

The main purpose- of geochemical gas monitoring is to use the actual techniques for
sampling, analysing and have an interpretation of volcanic fluids on volcanoes
apparently sleeping. The gas composition is one of the disciplines often used to have
quick answer about volcanic alteration, in fact gas ratio composition change rapid
with change in thermodynamic conditions. Also Radon/Thoron is investigated for

better understanding volcanic precursor of eruptions.

Philosophical approach to protect inhabited places

The use of Hazard map prepared before from researchers give useful information
about volcanic activities that are often supported by successful prediction. It is not
enough for the goal of civil protection because there are different steps that pass throw
the ignorance, the refusal, the acceptance and the practical use of the information that

scientists, civil protection, mass media can send to the population.
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Risk on geothermal activity dominant volcanoes and mitigation of

volcanic hazards

Tsuneomi Kagiyama
Aso Volcanological Laboratory, Institute for Geothermal Sciences, Kyoto

University

The efforts for prediction of volcanic eruptions and mitigation of volcanic
hazards have been done in many volcanoes in the world. Concretely, examination of
history of volcanic eruptions and monitoring of volcanic activity are main methods.
Research on volcanic eruptions has achieved a lot of'results so far. For instance, it
succeeds in detecting many precursory phenomena such as increase of seismic activity,
deformation of volcanic body suggesting the accumulation and the movement of
magma, geomagnetic changes caused by the rise of the temperature and anomalous
change of volcanic gases. However, the author considered that the Tatun volcano is
not under this situation, because these successes are achieved in the volcanoes, which
have magmatic blast clastic eruptions.

This paper aims to propose the following idea, which is a little bold; volcanic
activity has two end members depending on the easiness of ascent of magma. The
type of volcanic activity will be eruption dominant (ED or extrusive) when the magma
easily ascends to the ground surface, while it will be geothermal activity dominant
(GD or intrusive) in another case. We need some developments in understanding GD

volcanic system to mitigate volcanic hazards in geothermal area.

Variety of precursor of eruptions

After examining various kinds of volcanic activity in Japan, it was found that
manner of precursors are different to each other. For instance, Sakurajima Volcano
frequently has eruptions after seismic swarm and/or ground deformation. In Asama
Volcano, similar phenomena have been observed until eruptions in 1973. On the other
hand, eruption has not occurred in Iwate Volcano, though many precursory
phenomena such as deformation of volcanic body and increase of seismic activity
indicating magma intrusion were detected. Expansion of geothermal activity was

detected just on the hypocenter zone. In recent Asama Volcano, the correspondence of
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the seismic swarm and the eruption has changed to be unclear and the prediction of
the eruption turned to be difficult. Increase of geothermal activity is frequently
observed after magma intrusion associated with seismic swarm, but no magmatic
eruption occurs in many cases and phreatic eruptions occur in some time. In Aso
Volcano, red glow is frequently observed in the crater and phreatic or
phreatomagmatic explosions sometimes occur. These differences originate in the

variety of easiness of magma ascent.

Risk on GD volcanoes

In GD volcanoes, small phreatic explosions tend to frequently occur (several
years or several tens years) and large magmatic eruptions occur after long rest time
(several hundreds years or several thousands years). = The historical records of
volcanic eruptions for both types of eruptions were examined in details. For frequent
occurred phreatic eruptions, to monitor geothermal activity, geomagnetic change and
volcanic gases is pretty useful. Seismic activity is also a very sensitive indicator, but
we have to know that no seismic precursor is detected just before the eruption in many
cases. The probable reason, as we currently knew, is that stopping of magma ascent
followed by degassing could trigger the phreatic eruption. For dealing with large
magmatic eruptions,._ traditional monitor methods are highly recommended.
However, the risk of pyroclastic flows occurred is an unpredictable volcanic hazard.
Moreover the poison effect of volcanic gas such as SO, or H,S in the geothermal
active area needs to densely watch for the people health purpose. In the peaceful
non-eruptive period, the landslide and mud flow in the altered volcanic area is another

serious living problem.
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Early warning system for prediction of volcanic eruption and
communication with national and local governments and people at

Sakurajima volcano, Japan

Masato Iguchi
Sakurajima Volcano Research Center, Disaster Prevention Research Institute,

Kyoto University

Sakurajima is an andesitic volcano, located in south Kyushu, Japan. Eruptive activity
with vulcanian style at the summit crater started in 1955 "and ‘more than 7,800
explosive eruptions have repeated since then. Kyoto University installed Sakurajima
Volcanological Observatory in 1960 and has conducted ‘'volcano observation by 17
seismic stations (7 boreholes, 7 underground tunnels), 8 tiltmeters (7 boreholes, 1
water-tube tiltmeter in underground tunnel, 1°extensometer, 9 GPS, 3 infrasonic
microphones and 3 volcanic gas monitoring stations. Precise leveling and gravity
measurements have also been repeated. Geophysical observations have revealed 2
magma reservoirs. Main reservair is located north of the Sakurajima (Aira caldera), at
the depth of 10 km and'magma has been supplied at an average rate of 10’ m’/year at
least for recent 100 years. Sub reservoir is formed at the depth of 5 km beneath the
summit crater.. Following precursory phenomena occurred prior to the explosive
activity. 1) * Upheaval and extension of the ground around Aira caldera due to
inflation of the main magma reservoir. 2) Migration of magma toward Sakurajima
detected by ground deformation and migration of hypocenters of volcano-tectonic
earthquakes. 3) Ascent of magma up to the crater bottom through the volcanic conduit
accompanying swarm of B-type earthquakes. The earthquakes swarms typically
occurred several hours to a few days before the increase in explosive activity. 4)
Inflation of the ground around the summit crater immediately before the occurrence of
the explosions. The inflation is detected by the water-tube tiltmeter and extensometer,
as upward tilt of the crater side and extensional strain. Early warning has been
conducted by detection of the steps 3 and 4. In 1980°s when more than 200 explosions
occurred every year, JMA issued Volcano Information by detecting earthquake swarm
of B-type. Precursory inflation of individual event was detected for 70% of the

explosions. Ministry of Land, Infrastructure and Transport applied the prediction
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method for security for Sabo workers by constructing a new underground tunnel.
Level of activity of the volcano has been evaluated at a regular meeting of Committee
of Prediction of Volcanic Eruption composed of universities and several governmental
agencies. When activity increases, Kagoshima Prefectural government convenes
committee of countermeasure for volcanic hazard. The committee is composed of the
Prefectural government, Kagoshima City Hall, Local observatory of JMA, Police,
Regional Coast Guard Headquarter, Military, Sabo Office, Red Cross Society, electric
power and telecommunication companies and so on. Kyoto University joins the
meeting as an academic advisor. Open seminar was held for the resident of
Sakurajima. Monthly meeting has been held for exchange of information among the

local governments, JMA, Sabo Office and Kyoto University.
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The most recent eruption of the Tatun Volcanic Group,
metropolitan Taipei: inferred from juvenile volcanic ashes in the

Taipei basin deposits

Chang-Hwa Chen' and Chao-Chung Lin?
1. Institute of Earth Sciences, Academia Sinica, P.O. Box 1-55, Nankang, Taipei,
Taiwan

2. Central Geological Survey, Ministry of Economic Affair, Taipei, Taiwan

Over two and half million peoples in the metropolitan Taipei are living with the
Tatun volcanic Group (TVG) in northern of Taiwan.  Moreover, one fifth of them
lived at the foot of the TVG hill.  The volcanic pyroclastic flow and/or lahar could
rush down slop vicinity, if the TGV is reactive.  The serious hazard not only human
lives but regional economies in these densely populated areas shall occur. An
effective and reliable volcanic hazard mitigation is absolutely mandatory. However,
volcanoes are pretty complex system, hazard mitigation can be achieved by applying
numerous techniques, based on reliable data base. How to understand the most
recent eruption of the TVG will be much important hint for prediction the future
activity of eruption.

Over 5000 mm heavy rain per year in the TVG area could result the highly
erosion and weathering on the surface. They caused the original eruptions records
were incompletely prerecorded. The Center Geological Survey of Ministry of
Economic Affair handled to drill more than 20 wells in the Taipei basin to investigate
the subsurface geology of basin in last ten years. These continuous core samples
offered the best materials to investigate if any volcanic ashes deposited in the basin in
the last 100 kyrs.

The samples in every 20 cm from the core top of the Kuantu well (KT-1) and the
Shihlin well (SL-1) were collected for above purposes. Total more than 350 samples
have been tested. The juvenile volcanic ashes with the identical chemical
compositions and morphology were firstly identified in the late Pleistocene Sunshan
formation in SL-1 and KT-1 cores, respectively. According to the radiocarbon (C-14)
ages of core samples, the time of the tephra layers in both cores was extrapolated

around 18.6 kyrs C-14 B.P.. This new founding of eruption event is much younger
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than that of previous understanding as around 200 ka. This air-fall ash deposits
found in the core directly demonstrated that there had been re-active in the TVG in the
last 20 kyrs. The new result strongly coincides with three historical records of
submarine eruptions in the northeastern offshore of Taiwan. Then, a program of the
volcanic hazard reduction should be seriously considered around the metropolitan

Taipei and northern Taiwan.
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