(19. Esan)

19. Esan Continuously Monitored by JMA|

Latitude: 41°48'"17" N, Longitude: 141°09'58" E, Elevation: 618 m (Esan)
(Triangulation Point)

Overview of Esan, taken from east side on March 13, 2009 by the Japan Meteorological Agency

Summary

Volcanic activity at Esan began approximately 40,000 to 50,000 years ago, and lava domes such as Kaikozan, the somma,
Todoyama, and Sukaizawasan, and the pyroclastic flows that accompanied their formation, occurred until approximately 10,000 years
ago. After that, the Esan dome was formed, accompanied by a pyroclastic flow. Since the formation of the Esan lava dome, small
scale eruption activity has occurred. Fumarolic activity exists at the explosion crater at the western foot of the Esan lava dome.
Sulfur deposits are located in and around this explosion crater and the Esan lava dome. The volcano is prone to phreatic eruptions
and lahars. The SiO2 content is between 54.3 and 62.7 wt.%.

Photos

Lava Dome Explosion Crater, taken from west side on October 31, 2007 by the Japan Meteorological Agency
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Topography around the Crater
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Figure 19-1 Detailed topography of the crater area.

The cliff at the south of Sukaizawasan is a collapse wall.



Red Relief Image Map
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Esan

Figure 19-2 Topography of Esan.

1:50,000 scale topographic maps (Esan and Osatsube) and digital map 50 m grid (elevation) published by the Geospatial Information

Authority of Japan were used.
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Chronology of Eruptions
* Volcanic Activity in the Past 10,000 Years

The Motomura eruption approximately 8,000 years ago produced a large pyroclastic flow, forming a plateau at the foot of the
volcano, as well as forming the Esan lava dome. Volcanic activity also occurred thereafter, approximately 5,000, 3,000, 2,500, and
600 years ago. Each eruption other than the eruption of approximately 3,000 years ago included pyroclastic flows and pyroclastic
surges. The activity approximately 2,500 years ago produced a debris avalanche through the collapse of the Esan dome. In recent
years phreatic eruptions occurred in 1846 and 1874. The 1846 eruption produced lahar, which resulted in a large number of deaths
(Arai et al., 1998; Esan Volcano Disaster Committee, 2001; Tajika, 2006).

. Area of . .
Period Activity Eruption Type Main Phenomena / Volume of Magma

8.7ka Esan summit ~ Magmatic eruption  Motomura pyroclastic flow and Esan lava dome eruption (pyroclastic

area flow / pyroclastic surge — lava dome). Magma discharge > 0.032
km?3 DRE. (VEI 3)

6«+——5.8ka Northwest of Magmatic eruption  Es-1 eruption: Pyroclastic flow — lahar
Esan

3ka Northwest of Phreatic eruption Es-2 eruption: Tephra fall
Esan

2.5ka Daijigoku Phreatic eruption Es-3 eruption: Pyroclastic surge, debris avalanche
crater (collapse)

0.6ka Northwest of Phreatic eruption Es-4 eruption: Tephra fall
Esan

* Reference documents have been appended with reference to the catalog of eruptive events during the last 10,000 years in Japan,
database of Japanese active volcanoes, and AIST (Kudo and Hoshizumi, 2006 ) for eruptive period, area of activity and eruption
type. All years are noted in calendar years. "ka" within the table indicates "1000 years ago", with the year 2000 set as 0 ka.
A——B: Eruption events taking place at some point between year A and year B

* Historical Activity

Year Phenomenon Activity Sequence, Damages, etc.

1764 (Meiwa 1) Fumarole Increased fumarolic activity in July (lunar calendar), large number of deaths.

1845 (Koka 2) Heat Sulfur fire on July 15 (solar calendar).

1846 (Koka 3) Phreatic eruption Es-5 eruption: Small eruption from the Mizunashizawa crater on November 18
(solar calendar). Lahar was produced. Damage to homes, and a large number
of deaths.

1857 (Ansei 4) Fumarole, heat Increased fumarolic activity and sulfur fire on May 21.

1874 (Meiji 7) Small-scale: Es-6 eruption: Small eruption from the Daijigoku crater on June 8. Tephra fall.

Phreatic eruption Total ejecta: 0.0001 km3.  (VEI 1)

1876 (Meiji 9) Heat Sulfur fire.

1962 (Showa 37) Heat Sulfur fire.

* Reference documents have been appended with reference to the catalog of eruptive events during the last 10,000 years in Japan,
database of Japanese active volcanoes, and AIST (Kudo and Hoshizumi, 2006 ) for eruptive period, area of activity and eruption

type.

Precursory Phenomena
Localized felt-earthquakes and rumbling immediately preceded the 1846 eruption.



Recent Volcanic Activity
« Activity Chronograms
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Figure 19-3 Volcano activity (January, 2005 to June, 2012).

(DFume heights
@ Daily number of volcanic tremors

(®Daily number of volcanic earthquakes

@S-P time series (Dome north observation point)
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= Seismic Activity

Figure 19-4 Activity of shallow VT earthquakes (blue circles) and deep low-frequency earthquakes (red circles) observed by a
regional seismometer network (October 1, 1997, to June 30, 2012). Epicenter distribution (upper left), space-time plot (N-S
cross-section) (upper right), E-W cross-section (lower left) and magnitude-time diagram (lower right).
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* Volcanic Earthquake Epicenter Distribution
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Figure 19-5 Distribution of volcanic earthquakes determined by mobile observation (July 24, 2005 to November 18, 2005) (Sapporo
District Meteorological Observatory, 2006).

Camera image at Takadai on October 20, 2011 by the Japan Meteorological Agency



(19. Esan)

Information on Disaster Prevention
(DHazard Map

Esan Volcano Disaster Prevention Map (Wide Area Version) February, 2001 (Heisei 13) - Published by the former Esan
Volcano Disaster Committee, Esan Town Hall, and Todohokkemura Town Hall, editorial supervision by Tadahide Ul

http://www.city.hakodate.hokkaido.jp/soumu/bousai/esan.html


http://www.city.hakodate.hokkaido.jp/soumu/bousai/esan.html

Social Circumstances
(DPopulations
- Hakodate Esan population: 3,678 (as of October 31, 2011)
- Hakodate Todohokke population: 1,220 (as of October 31, 2011)

@National Parks, Quasi-National Parks, Number of Climbers
- Esan Prefectural National Park - Hakodate Esan
Number of sightseers per year: Approx. 278,300
(Number of entering sightseers, from 2010 Hokkaido-wide municipal study)
- Esan Prefectural National Park - Hakodate Todohokke
Number of sightseers per year: Approx. 194,400
(Number of entering sightseers, from 2010 Hokkaido-wide municipal study)
- Esan Prefectural National Park - Esan

Number of mountain-climbers per year: Approximately 129,300 (assessed by Esan branch office in 2010)

@ Facilities

+ None

(19. Esan)
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Monitoring Network
Wide Area

* Monitoring sites with multiple observation instruments are indicated by small black dots, and other symbols indicate types of monitoring.

Esan

1:200,000 scale regional maps (Hakodate and Shiriyazaki) published by the Geospatial Information Authority of Japan were used.

Legend
(JMA) (GSI) (Hokkaido Univ.)
seismometer(SP) GPS seismometer(SP)
GPS
tiltmeter (NIED) (Municipalities)
infrasonic microphone K-NET seismic intensity meter

visual camera

seismic intensity meter
seismometer(SP)

(For earthquakes and tsunamis)
Figure 19-6 Regional monitoring network.
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