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Region 5: Melanesia and Australia
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Figure5.1 The distribution of Holoceneolcanoes through the Melanesia and Australia region. The
capital cities of the constituent countries are shown.

Description

Region 5, Melanesia and Australia, comprises volcanoes in five countries. Australia, France, Papua
New Guinea, the Solomon Islandad Vanuatu. The volcanoes of France in this region are the
overseas territories of Matthew and Hunter Islands and Eastern Gemini Seamount, located at the
southern end of the Vanuatu chain. The details of these French islands are incorporated into the
French Pacific Islands country profile of Region 13. Here, just one Australian volcano is classed as
Region 5, but we present two further Australian volcanoes from Region 3 in the Australia profile.

Country Number of volcanoes
Australia 1 + 2 from Region 3
France (See Region 13) 3
Papua New Guinea 56
Solomon Islands 8
Vanuatu 14

Table5.1 Thecountries represented in this region and thenber of volcanoed/olcanoes located on
the borders between countries are included in the profiles of all countrniedved. Note that
countries may be represented in more than one region, as overseas territories may be widespread.

This profile and the data therein should not be used in place of focussed assessments and information
provided by local monitoring and research institutions.



Volcanism in this region has arisen due to a complex system of plate interactions, with multiple
micro-plates located throughout the regin Most volcanoes are due to subduction zone processes,
dominantly with the subduction of the Pacific and Solomon Sea Plates. The singular volcano on
mainland Australia is due to intqalate processes. Most volcanoes here are of andesitic or basaltic
compgsition, and a range of volcano types are present throughout the region. About 60% of all
volcanoes are stratovolcanoes or types of large cones, with 11% of volcanoes classified as calderas.

Large explosive volcanism is recorded back into the Pleistoagitie, seven volcanoes having

tf SAaG20SyS NBO2NRa 2F +9L xn SNHzZLIiA2yad 5SELAGS
times. 83 volcanoes have had confirmed or suspected Holocene activity, of which 37 have historical
activity. Of a total o#49 Holocene eruptions, 400 are dated p@S00 AD, and 86% of events have

been recorded through historical observations. The absence of a comprehensive record prior to
recent centuries means that full understanding of activity and hazard here is difficult

Holocene activity has comprised eruptions of VEI 0 to 6, indicating a range of small to very large
SELX 284A0S S@Syiad 9ELIX 2aA0S | OGAGAGE A& NBtIGAD
with moderate to large explosive events occurring abouerg 13 years. Approximately 12% of

historical eruptions have produced pyroclastic flows.

The population through this region is such that most volcanoes are classed with low to moderate PEI
values. However, about 260,000 people live within 10 km of onaare Holocene volcano, within

the distance where many of the hazardous flows are concentrated. 25 historical eruptions have
resulted in fatalities (6% of historical eruptions here), with most deaths attributed to pyroclastic
flows and tsunamis. This regioranks third for the number of tsunargenerating eruptions
historically.

Dedicated volcano monitoring is in place in Papua New Guinea, Vanuatu and the Solomon Islands,
though most frequently using few seismic stations. The only Risk Level Il volctr riggion,

Rabaul in Papua New Guinea, is monitored by the Rabaul Volcano Observatory, with multiple
dedicated grounebased monitoring systems.

VolcanoFacts

Number of Holocene volcanoes 83

bdzyo SNJ 2F tfSAat20SyS @2t 0l 7

Numberof volcanoes generating pyroclastic flows 24 (69 eruptions)

Number of volcanoes generating lahars 13 (17 eruptions)

Number of volcanoes generating lava flows 20 (110 eruptions)

Numberof eruptions with fatalities 28

Number of fatalities attributed teeruptions 10,445

Largest recorded Pleistocene eruption TheM7.4Kiau Ignimbrite
eruption at Long Island at 19,24
BP.
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Largest recorded Holocene eruption The largest recorded Holocene
eruption in this region was the
998 BP Dk eruption of Dakataui

at M7.4.

Number of Holocene eruptions 449 confirmed Holocene
eruptions.

Recorded Holocene VEI range 0¢ 6 and unknown

Number of historically active volcanoes 37

Number of historical eruptions 400

Number of  Primary volcano type Dominant rock type

volcanoes

9 Caldera(s) Andesitic (3), Basaltic (3), Dacitic (2), Rhyolitic (1)

1 Hydrothermal field Andesitic (1)

48 Large cone(s) Andesitic (24), Basaltic (20), Dacitic (1), Phonolitic

Rhyolitic (1)

1 Lava dome(s) Andesitic (1)

2 Shield(s) Basaltic (2)

11 Small cone(s) Andesitic (6), Basaltic (2), Dacitic (1), Rhyolitic (2)

9 Submarine Andesitic (2), Dacitic (1), Unknown (6)

Table5.2 The volcano types and dominant rock types of the volcanoes of this region according to
VOTWA4.0.

Eruption Frequency

VEI Recurrence Interval (Years)
Small (< VEI 4) 1
Large (> VEI 3) 10

Table5.3 Average recurrence interv@years between eruptionsgpr small and large eruptions in
Melanesia and Australia.

The eruption record indicates that on average small to moderate sized eruptions of VEI <4 occur in
this region with an average recurrence interval (ARI) of about a year, whilst the ARI for large
eruptions is longer, at about 10 years.

Eruption Size

Eruptions are recorded through thMelanesia and West Asiagion of VEI 0 t®, representing a
range of eruption styles from gentle effusive events to very large explosive erupli@2 events
dominate the record, with nearly 60% of all Holocene eruptioassdd as such. Of the eruptions
KSNB>X Ttdcz» FNB 2F 9L xnod
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Figure5.2 Percentageof eruptions in this region recorded at each VEI Jdtael number of eruptions
is also shownThe percentages of total eruptions with recorded VEI. A further 55 eruptiaese
recorded with unknown VEI.

SocieEconomic Facts

Total population (2011) 7,187,689
Gross Domestic Product (GDP) per capita (2005 PPP $) 2,363¢ 34,548
(Mean 10,889)

Gross National Income (GNI) per capita (2005 PPP $) 2,172¢ 34,340
(Mean 10,715)

Human Development Index (HDI) (2012) 0.466¢ 0.938 (Low to Very
High, Mean 0.64 Medium)

Population Exposure

Number (percentage) of people living within 10 km of a Holoce 257,684 (3.59 %)
volcano

Number (percentage) of people living within 30 km ¢df@ocene 1,252,172 (17.42 %)
volcano

Number (percentage) of people living within 100 km of a 5,869,560 (81.66 %)
Holocene volcano
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Hazard,Uncertaintyand Exposuré\ssessments

| . . .
= Hazard Long Island; Ulawun; Bagana; AT e Rabaul
— 1 Aoba
0p]
(<,E) Halzlard Ambrym; Lopevi Yasur Pago
—J Bam; Ritter Island; Kavachi; .
© Hazardil Tinakula; Gaua; Epi; Kuwae HgE
Eastern Gemini | St. AndrewStrait; Unnamed Garbuna Group
Seamount; (250030; DakatauaBamus Lolobay
U ¢ HHR | Hunter Island Victory; Waiowa; Billy Mitchel] | Lamington
Unnamed Simbg Traitor's Head; Savo;
(258030) Matthew Island Suretamatai
@) ;
L Hargy;Dawson Newer
L U- HR Loloru Strait Group Tavui Volcanics
) Ambitle Province
(7)) Baluan; Blup Blupg{adovar .
< Boisa;Unnamed(252001) Garov¢.3, DL
— . N i Peaks; Crater
O YombaUmboi; Sakar; Mountain:
zZ Unnamed; Mundua; Bol&ulu Vielfe ’
D) Range Unnamed; Madilogo; Garua Harbour;
U- ) Managlase ] .
NHHR Hydrographers Range; Musa Plateau: Lolo; Koranga;
River; lamalele; Lihir; Tore; Lo Gallego
. N Sessagara,;
Balbi Kana Keoki; Coleman .
. . . Goodenough;
Seamount; Unnamedvlotlav; Takuan Grouo:
Mere LavalUnnamed(255061) i
. North Vate
Aneityum
PEI 1 PEI 2 PEI 3 PEI 4 PEI 5 PEI 6 PEI 7

Table5.4 Identity ofthe volcanoedn this regionin each HazardPEl group. Those volcanoes with a sufficient record for determining a hazard score are
deemed ‘Elassifie@(top). Those without sufficient data ar®&nclassifie@(bottom). The unclassified volcanoese divided into groupstU-NHHR is
Unclassified No Historic or Holocene Record: that is there are no confirmed eruptions recorded in the HeliResdJntlassified with Holocene Record:
that is there are confirmed eruptions recorded during the Holecbat no historical (post500) events. #HHR is Unclassified with Historic and Holocene
record.Theunclassified volcanoes lold have experienced unrest eruptionssince 1900 5 >

eruption.
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Population Exposure Index

Number of Volcanoes Population Exposure Index
1 7
0 6
2 5
5 4
21 3
51 2
3 1

Table5.5The number of volcanoes in Melanesia and Australia classed in each PEI category.

Risk Levels
Number of Volcanoes Risk Level
1 Il
8 Il
10 I
18 Unclassified

Table5.6 The number of volcanoes in the Melanesia and Australia region classified at each Risk Level.

Hazard

1 2 3 4 5 6 7
Population Exposure Index

Figure 5.3 Distribution of theclassifiedvolcanoes of this region across Hazard and Population

Exposure Index levels. The warming of the background colours illustrates increasing Risk levels from
Risk Level-lll.
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Figure5.4 Themonitoring and risk levels of the historically active Australian volcanoes of the Heard

and McDonald Islands. Monitoring Level 1 indicates no known dedicated gbased monitoring;

Monitoring Level 2 indicates that some grodmalsed monitoring systemdNadS Ay LJ | OS Ay Of
seismic stations; Monitoring Level 3 indicates the presence of a dedicated dyased monitoring
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Australia

Note that we include here the two Australian volcanoes locatetha Indian Ocean, which are

AyOf dzZRSR Ay GKS wS3IA2Yy o GaARRES 9Fad IyR LYRAL
Global Volcanism Program.

Description

Capital city

Cities > 100 km from volcano
Volcanoes inside country
Volcanoes outside of country
200 km buffer zone

Figure 59 2 Ol GA2y 2F 1 dzAaGNI t Al Qa @2t OF yxe®Iilg20aikkaS OF LIA
beyond the country's borders shows other volcanoes whose eruptions may directly affect Australia.

Australia has three Holocene volcanoes: Mount Gambier in the Newer Volcanic Province ef south
eastern Australia, and the Heard and McDonaldnds volcanoes in the southern Indian Ocean.
These volcanoes are related to hot spot volcanism.

lff GKNBS 2F 1 daAaGNIEAIQaE 1 2t20SyS @2t 0Fy2Sa KI @
volcanoeg; those in the Indian Oceaqhave records of histical activity, with eruptions as recent

as 2012. These volcanoes are basaltic to Phonolitic in composition, with a Holocene record of
eruptions of VEI 0 to 2, indicating predominantly effusive to mildly explosive activity.

Less than 1% of the total Aualian population lives within 100 km of the Holocene volcanoes,
although this represents over 600,000 people living within 10 km of the Newer Volcanics Province.
This suggests that even small eruptions could cause extensive damage to property andiutfreestr

here

This profile and the data therein should not be used in place of focussed assessments and information
provided by local monitoring and research institutions.



There is no dedicated regular grouddr a SR Y2y AG2NAYy 3 2F | dzAG NI € A ¢
Australia (GA) is the national agency for geoscientific information and would be responsible for
monitoring efforts. GA have experience monitoring, thgbua twinning programme with the Rabaul
Volcanological Observatory in Papua New Guinea. There are seismometers available for deployment
should volcanic unrest be detected which can telemeter data back to GA iimeahnd access to

satellite data can barranged. Were an emergency event to occur in the Newer Volcanics Province,

GA would provide information and advice to the Crisis Coordination Centre of Emergency
Management Australia.

Volcano Facts

Number of Holocene volcanoes 3
Number of Pleistocene VoI y2Sa gAGK axn ¢-

Number of volcanoes generating pyroclastic flows 1 (Explosive activity at Mount
Gambier about 5,000 years agc

Number of volcanoes generating lahars -
Number of volcanoes generating lava flows 3
Number of fatalities causeldly volcanic eruptions -
Tectonic setting Intra-plate

Largest recorded Pleistocene eruption -

Largest recorded Holocene eruption 7 eruptions are recorded as VE!
from Heard volcano from 1881
to 2000 AD.

Number of Holocene eruptions 19 confirmederuptions. 3

uncertain eruptions.

Recorded Holocene VEI range 0¢ 2 and unknown
Number of historically active volcanoes 2

Number of historical eruptions 15

Number of  Primary volcano type Dominant rock type

volcanoes

2 Large cone(s) Basaltic (1)Phonolitic (1)

1 Shield(s) Basaltic (1)

Table 5.7The number of volcanoes in Australia, their volcano type classification and dominant rock
type according to VOTWA4.0.
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SocieEconomic Facts

Total population (2012)
Gross Domestic Produ@BDP) per capita (2005 PPP $)
Gross National Income (GNI) per capita (2005 PPP $)

Human Development Index (HDI) (2012)

Population Exposure

Capital city

Distance from capital city to nearest Holocene volcano
Total population (2011)

Number (percentage) of people living within 10 km of a
Holocene volcano

23,052,000
34,548

34,340

0.938 (Very High)

Canberra
652.2 km
21,766,711
157 (<1%)

Number (percentage) of people living within 30 km of a Holoc 4,416 (<1%)

volcano

Number (percentage) of people livimgthin 100 km of a
Holocene volcano

119,951 (<1%)

Ten largest cities, as measured by populatod their population size

Sydney
Melbourne
Perth
Adelaide
Brisbane
Newcastle
Canberra
Cairns
Townsville
Darwin

Infrastructure Exposure

Number of airports within 100 km of a volcano
Number of ports within 100 km of a volcano
Total length of roads within 100 km of a volcano (km)

Total length ofailroads within 100 km of a volcano (km)
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4,394,576
3,730,206
1,446,704
1,074,159
958,504
497,955
327,700
154,225
138,954
93,080

2,577
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Capital city

Cities > 100 km from volcano
Volcanoes inside country
Volcanoes outside of country
100 km buffer zone

Figure58 KS f 20F A2y 2F 1 dzaGNIrfAl Qa @2t OFry2Sa | yR
Ports, airports and the major cities are just some of the infrastructiva¢ may be exposed to
volcanic lazards.

The Newer Volcanics Province is situated in Victoria in the south of Australia, about 200 km from the
city of Melbourne. Being located near the coast, one port lies within 100 km of this province. Many
small communities lie in this radius, expostheir infrastructure, including an extensive road and

rail network. The capital, Canberra, is located more than 600 km from this volcanic province.

Hazard,Uncertaintyand Exposuréssessments

Although there is a Holocene record of eruptions for all theeestralian volcanoes, the size of the
eruptions at Newer Volcanics Province is unknown and the hazard cannot therefore be assessed at
this volcano without large associated uncertainties. Newer Volcanics Province is therefore
unclassified. A large populdon is present close to the Newer Volcanics Province, comprising over
600,000 people within 10 km as this field covers a broad area of SE Australia. This makes Newer
Volcanics Province a PEI 7 volcano, which in turagcaises it as Risk Level Il redgesd of the

hazard. Heard and McDonald Islands are assigned a Hazard Level of I, based on their eruptive history
of events no larger than VEI 2. These volcanoes haygermanent population living within 100 km,

and are thereforea PEI of 1 making thesesRiLevel | volcanoes
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Table 5.8 dentity of | dza (i N¥oltahdefid each HazaREl group.Those volcanoes with a

sufficient record for determining a hazard score are deemblssified2(top). Those without

sufficient data areWnclassifie@(bottom). The unclassified volcanoese divided into groupsu-

NHHR is Unclassified No Historic or Holocene Record: that is there are no confirmed eruptions
recorded in the Holocene.-HR is Unclassified with Holocene Record: that is there are confirmed
eruptions ecorded during the Holocene, but no historical (Hd20) events. YHHR is Unclassified

with Historic and Holocene recor@ihe unclassified volcanoes lold have experienced unrest
eruptionssince 1900 5> Yy R (K2aS Ay NBR KIS NBO2NRa 27F |

Volcano Population Exposure Index Risk Level
Heard 1 I
McDonald Islands 1 I

Table5.9 Classified @icanoes of Australia ordered by descending Population Exposure Index (PEI).
Riskievels determined through the combination of the Hazard Level and PEI are given. Risk2.evel |
volcanoes; Risk Levet@l volcanoes; Risk LeveklD volcanaes
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Hazard

1 2 3 4 5 6 7
Population Exposure Index

FiguS p ®1 5 A &d NX 0 dzii A 2 Wolc@nBes acdzssiHidartl Anld ®@pula@ioh IExpasard A S R

Index levels. The warming of the background colours illustrates increasing Risk levels from Risk Level |
- 111

National Capacity for Coping with Volcanic Risk

No volcanoes in mainland Australia have recorded historical eruptions. No regular gbased

monitoring is undertaken at the historically active Heard and McDonald Islands volcanoes in the
Indian Ocean.
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Papua New Guinea
Description
Cities > 100 km from volcano

Cities < 100 km from volcano
Capital city

Volcanoes inside country

Volcanoes outside of country
200 km buffer zone

Figure5.§ 2 0l GA2y 2F tI Lz bS¢ DdAYySI Qa @2t Oly2Sas Gl
200 km beyond the country's borders shows other volcanoes whose eruptions may directly affect
Papua New Guinea.

Papua New Guinea has 56 Holocene volcamigsibuted throughout the countryfrom the Doma

Peaks near the Indonesian border in the west to Loloru on Bougainville Island in the east, and from
{dd ' yRNBg {0NIXAG Ay (GKS ! RYANIfde LatlyRa Ay (F
Isl yRa Ay (KS &a2dziK® t I Lz bS¢é DdzAySI A& €20 GSR
settings, with seven different plates interacting within the region. The main volcanoes of Papua New
Guinea are related to the subduction of the Solomon Be#he south and of the Pacific Plate

beneath the North Bismarck Plaigthe north.

The volcanoes of Papua New Guinea are dominantly stratovolcanoes and large cones and are largely
andesitic, with common explosive activity. Large explosive eruptions arerdextointo the
tft SAaG20SySs gAGK F2dz2NJ @2t OFy2Sa KIFI@Ay3d NBO2NRA

This profile and the data therein should not be used in place of focussed assessments and information
provided by local monitoring and research institutions.
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volcanoes have Holocene records of generating ggsiic flows and 8 have triggered lahars.

The most active volcano in Papua New Guinea is Bagana, located in the central part of Bougainville
Island, with frequent ongoing lava effusion from its summit crater. However, due to the quiet nature
of effusive ativity and relatively low threat level, it normally goes unnoticed compared to the next
two most active volcanoes of Manam and Ulawun. These two volcanoes have had frequent mild to
moderate sized historical eruptions and occasional large eruptions witiciagstic flows.

Much of Papua New Guinea is situated within 100 km of one or more Holocene volcanoes, including
many of the largest cities in the country, thus over 80% of the population live within this distance.
Port Moresby lies within 55 km of the pdwp known Madilogo volcand?opondetta, home to 28,000,

is located 25 km north northeast of Lamington, and Kokopo, which has a population of roughly
21,000, is situatedabout 15km southeast from the two most active volcanic cones in Rabaul
CalderaTavurur and Vulcan

Of the volcanoes in Papua New Guinea only one, Rabaul, is classed at Risk Level lll, with a large
proximal population and a high calculated Hazard score. Most volcanoes are classed at Risk Level I,
with a relatively low PEI.

The most reaowned eruption of a Papua New Guinean volcano is probably that of Lamington in
1951. The peak was not recognised as a volcano bef@rujited in January 1951, with a VEI 4
eruption that generatedpyroclastic flows and surges thabveredall sides of tk volcano. The
eruption caused 2,492 fatalities and extensive damage. Rabaul is also notable for recent destructive
activity. A VEI 4 eruption in 1937 which triggered pyroclastic flows, lahars, and tsunami caused 507
deaths, whilst powerful explosive eruphs in 1994 caused the temporary evacuation of Rabaul City.
Five deaths from indirect causes were reported in 1994.

Whilst Lamington and Rabaul are well known for fairly recent, high impact eruptions, in terms of loss
of life the largest volcanic disastén Papua New Guinea was the 1888 eruption of Ritter Island.
Located off the western tip of New Britain, this eruption caused massive slope failure that triggered
tsunamis that devastated the coastline of mainland Papua New Guinea and claimed apprgximatel
3,000 lives. Along with these three volcanoes, Manam is notable for its persistent activity with forty
three eruptions recorded since 1616. Though activity at Manam is typically mild to moderate, some
larger eruptions have impacted populated areas thriowgeneration of pyroclastic flows andvies

that have reached lovlying coastalvillages The 2005 VEI 4 eruption at Manam devastated about
70% of the island. 90% of the population was evacuated to the mainland weeks prior to the
eruption. Only one death as reported.

The Rabaul Volcanological Observatory is the national institution for monitoring volcanoes in Papua
New Guinea. It was established in 1950 to carry out this task and conduct scientific research. It is
part of the Department of Mineral Policynd Geohazards Management. The institute is funded by
the government of Papua New Guinea and external donors. The institution has 16 staff members,
and about 75% have experience of responding to an eruption. Eight volcanoes are regularly
monitored and six &ve dedicated grourtbased monitoring networks in place. Mobile equipment
and funding resources are available for responding to unrest that may arise at any unmonitored
volcano, however these resources are limited.
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The Rabaul Volcanological Observatorg baen working with certain dondunded programs with
international agencies to conduct risk assessments. It is also involved in risk management and
mitigation. As part of its mandate, the observatory provides advice to provincial and national
governmentson volcanerelated issues. A dondunded programme is currently in place to educate
vulnerable communities living around volcanoes about volcanic hazards and the disasters they pose
and how to mitigate them. The main aim of the programme is to empowamaonities to be self

reliant and respond spontaneously during volcanic disasters while they await properly organised
relief services from government sources and fgmvernment organisations.

Volcano Facts

Number of Holocene volcanoes 56

Numberoft f SA&303020SyS @2t OFy2Sa 4

Number of volcanoes generating pyroclastic flows 17

Number of volcanoes generating lahars 8

Number of volcanoes generating lava flows 12

Number of fatalities caused by volcanic eruptions 78,899

Tectonic setig Subduction zon€5 volcanoek

Rift zone(1 suspected volcanq
unnamed- in the Bismarck Séa

Largest recorded Pleistocene eruption The M6.7 caldera formation at
Lolobau in 12 ka.

Largest recorded Holocene eruption M7.4 Dk eruption of Dakataua
998 BP.
Number of Holocene eruptions 246 confirmed eruptions. 38

uncertain eruptions and 11
discredited eruptions.

Recorded Holocene VEI range 0¢ 6 and unknown

Number of historically active volcanoes 20

Number of historical eruptions 207

Number d Primary volcano type Dominant rock type

volcanoes

7 Caldera(s) Andesitic (3), Basaltic (1), Dacitic (2), Rhyolitic (1)

1 Hydrothermal field Andesitic (1)

32 Large cone(s) Andesitic (18), Basaltic (11), Dacitic (1), Phonolitic
Rhyolitic (1)

1 Lava dome(s) Andesitic (1)

10 Small cone(s) Andesitic (5), Basaltic (2), Dacitic (1), Rhyolitic (2)

5 Submarine Unknown (5)
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Table 5.10The number of volcanoes in Papua New Guinea, their volcano type classification and
dominant rock type according to VOTWA4.0.

SocieEconomic Facts

Total population (2012) 7,187,000
Gross Domestic Product (GDP) per capita (2005 PPP $) 2,363
Gross National Ineoe (GNI) per capita (2005 PPP $) 2,386

Human Development Index (HDI) (2012) 0.466 (Low)

Population Exposure

Capital city Port Moresby
Distance from capital city to nearest Holocene volcano 52.9 km

Total population (2011) 6,187,591
Number(percentage) of people living within 10 km of a 226,536 (3.7%)

Holocene volcano

Number (percentage) of people living within 30 km of a Holoc 1,029,276 (16.6%)
volcano

Number (percentage) of people living within 100 km of a 5,232,230(84.6%)
Holocene volcano

Ten largest cities, as measured by populatod their population size

Port Moresby 254,158 (2002 Census)
Lae 76,255

Arawa 40,266

Mount Hagen 33,623

Popondetta 28,198

Madang 27,419

Mendi 26,252

Kokopo 20,262 (PNG Census 2000)
Kimbe 18,847

Goroka 18,503

Wewak 18,230

Infrastructure Exposure

Number of airports within 100 km of a volcano 14

Number of ports within 100 km of a volcano 13
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Total length of roads within 100 km of a volcano (km) 643
Total length of railroads within 100n of a volcano (km) 0

The numerous volcanoes of Papua New Guinea are distributed throughout much of the country,
meaning that a large proportion of the country lies within 100 km of a volcano. Twelve of the largest
cities in the country lie within theseadii, including the capital, Port Moresby, thus much of the
critical infrastructure in Papua New Guinea is exposed to volcanic hazards. Being a nation with many
islands, multiple ports and airports are exposed.

Capital city

Cities > 100 km from volcano
Cities < 100 km from volcano
Ports

Airports

Volcanoes inside country

>pH oo e[

Volcanoes outside of country
100 km buffer zone

Figure 5.9Thef 2 OF A2y 2F t I Lz bSé DdzZAySI Qa @2t OFly2Sa
surrounding them. Ports, airports and the major cities are just some of the infrastrticitmaay be
exposed to volcanic hazards.

Hazard,Uncertaintyand Exposuréssessments

z
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Under 20% of the volcanoes here have an appropriate eruptive history for calculation of the hazard.
These 10 volcanoes are classified at Hazard Leve&nd 1, with six at Hazard Level Ill. This could

indicate a trend towards particularly hazardous volcanoes in Papua New Guinea, or improved studies

and therefore records at volcanoes thought to be hazardous; or a combination of these factors.

Of the undassified volcanoes 31 have no confirmed eruptions recorded in the Holocene. Five have
Holocene records but no historical activity and ten have historical {pP680 AD) activity. Seven
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unclassified volcanoes have erupted since 1900 AD. Eight unclasifesthoes have records of
unrest above background levels since 1900 AD.

The PEI in Papua New Guinea ranges from 2 to 5, low to high.cMssifiedvolcanoes have a low

PEI of 2, which in combination with Hazard Levelscdfl] classifies these volcags as Risk Levels |

and Il. Only one volcano, Rabaul, is categorised as Risk Level lll in Papua New Guinea, with a high PEI
of 5 and a Hazard Level of Ill.

L | Hazard Long Island; Manam:; Rabaul
LL 1l Ulawun; Bagana| Karkar
7))
N Hazard Pago
< I
I R
) Hazard Bam; Ritter Langila
[ Island
St. Andrew Garbuna
Strait; Unnamed | Group;
(250030); Lolobay
Uc .
Dakataua Lamington
HHR . .
Bamus Victory;
Waiowa; Billy
Mitchell
Hargy;
D .
w | U-HR Loloru DR S Tavui
— Group
LL .
= Ambitle
N Baluan; Blup
i Blup;Kadovar
@) Boisa; Unnamed Garove: Doma
P Yomba;Umboi; -
) Peaks; Crater
SakarjUnnamed Mountain:
(252001); . ’ Garua
’ | Yelig ]
U- Mundua; Bola; Manaalase Harbour;
NHHR Sulu Range; 9 i Lolo;
’ Plateau;
Unnamed:; ) Koranga
. i Sessagara;
Madilogo; ]
Goodenough;
Hydrographers
g Takuan Group
Range; Musa
River; lamalele;
Lihir; ToreBalbi
PEI | PEI 2 PEI 3 PEI 4 PEI 5 PEI6 | PEI 7
1

Table 5.11dentity oft I LJdzF b S gvol@adaksyinShch BazaREI groupThosevolcanoes with

a sufficientrecord for determining a hazard score are deeniéssified(top). Those without
sufficient data areWnclassifie@(bottom). The unclassified volcanoese divided into groupsu-
NHHR is Unclassified No Historic or Holoceseord: that is there are no confirmed eruptions
recorded in the Holocene.-HR is Unclassified with Holocene Record: that is there are confirmed
eruptions recorded during the Holocene, but no historical {p6680) events. HHR is Unclassified
with Histoic and Holocene record.he unclassified volcanoes lold have experienced unresi
eruptionssince 1900 5> Yy R (K2aS Ay NBR KI@ZS NBO2NRaA 27F |
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Volcano Population Exposure Index Risk Level

Rabaul i
Pago Il
Manam I
Karkar 1
Langila I
Long Island Il
Ulawun Il
Bagana Il
Bam |
Ritter Island |

NNNNNWWWM~O

Table 5.12 Classifiedlecanoes of Papua New Guinea ordered by descending Population Exposure
Index (PEI). Rigkvels determined through theombination of the Hazard Level and PEI are given.
Risk Leveld 3 volcanoes; Risk Levet B volcanoes; Risk Leveklll votano.

Hazard

1 2 3 4 5 6 7
Population Exposure Index

Figure 5166 A A G NRA 0 dzii A 2 Yy 2 F clasdifieddalcandes$ acrosd HizafdSanddRopulation

Exposure Index leelThe warming of the background colours illustrates increasing Risk levels from
Risk Level-lll.

National Capacity for Coping with Volcanic Risk

The Rabaul Volcanological Observatory is responsible for the monitoring of the volcanoes in Papua
New Gunea twenty of which have historical records of activitigight volcanoes are regularly
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monitored and six have dedicated groubhdsed monitoring systems in place, including five
volcanoes with one seismometer and Rabaul volcano with seismic and defornmatieorks and
gas monitoring. Rabaul, as the only Risk Level Il volcano in Papua New Guinea, has thdayrelatest
of monitoring. Three Risk Level Il volcanoes are not currently monitored through grdnased
equipment. The Risk LevelBagana andRiskLevel ILangila have dedicated volcano observers who
report in daily and the Rabaul Volcanological Observatory has some resouptasério respond to
developing situations.

14 -
> 12 -
38 .
£ § 10 - & Risk Level lll
v 3 @ Risk Level I
TS & _
5 > 3 Risk Level |
(] 6 -
g E O Unclassified Risk
Q
EL 4
2
2 .
0 T T -_\

1 2 3
Monitoring Level

Figure 5.11IThe monitoring and risk levels of the historically active voleann Papua New Guinea.
Monitoring Level 1 indicates no known dedicated grebaged monitoring;Monitoring Level2
indicates that some ground & SR Y2y AG2NA Yy 3 &eéaidSsesmicsiidnsA y
Monitoring Level3 indicates the presencefca dedicated groundbased monitoring network,
AyOf dzZRAY3a xn aSAaY2YSIHISNARO®
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Solomon Islands

Description

Capital city

Volcanoes inside country
Volcanoes outside of country
200 km buffer zone

Figure 5.1 2 Ol G A2y 2F {2tf2Y2y LatlyRaQ @2t Oly2Sax
200 km beyond the countrytgrders shows other volcanoes whose eruptions may directly affect the
Solomon Islands.

Eight Holocene volcanoes are located in the Solomon Islands. These are associated with the
subduction of the Solomon Sea Plate beneath the Pacific Plate and a spreading at the
southeast margin of the Solomon Sea Plate responsible for volcanism at Kavachi. All but Tinakula
volcano lie in a nortlwest to southeast trending line, forming islands to the west of the
archipelago. Tinakula is located 600 km to the e&shis chain.

The Solomon Islanfvolcanoes are made up of four submarine volcanoes, thsabaerial
stratovolcanoes, and one volcanic field. Two, Savo and Tinakula, have generated pyroclastic flows,
and onlyeruptions ofSavo haetriggered lahars.

Fourvolcanoes have 56 historical eruptions of VEI 0 to 3. Six VEI 3 eruptions are recorded at Savo
and Tinakula between 1568 and 1965. Tinakula is the most frequently active volcano in the Solomon
Islands.

A considerable proportion of the island chain lieihwm 100 km of one or more Holocene volcanoes
and about 50% of the population of the Solomon Islands live within this distance. Most volcanoes
have only a small proximal population.

This profile and the data therein should not be used in place of focussed assessments and information
provided by local monitoring and research institutions.
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Two eruptions from Savo have had major impacts, namely those in 1568.&4@ the 1568
SNHzLJG A2y 3ISYSNI GSR LBNROfIIAGAO Ft2a GKFEG TAfES
ash andballisticskilled many during the 1840 eruption.

Other noteworthy volcanoes in the Solomon Islands are Tinakula and Kavachkuldiisathe only

other Solomon Islands volcano known to have caused fatalities, when a VEI 3 eruption in 1840
produced pyroclastic flows that swept all sides of the island and killed its inhabitants. Kavachi is one

of the most active submarine volcanoes time entire southwest Pacific, with thirty eruptions

recorded since 1939. Kavachi has produced twelve idiarmding eruptions in this time, though the

@2t O0Fry20Qa Aa2tF SR LRaAGAZ2Y gl & FNRBY YI22NJ aKA|
poses to people and infrastructure.

Volcano Facts

Number of Holocene volcanoes 8

bdzYoSNI 2F tfSAatz208SyS @2t OF -

Number of volcanoes generating pyroclastic flows 2

Number of volcanoes generating lahars 1

Number of volcanoes generatitayva flows 2

Number of fatalities caused by volcanic eruptions 21,200

Tectonic setting Subduction zone

Largest recorded Pleistocene eruption -

Largest recorded Holocene eruption 6 eruptions of VEI 3 are recorde
at Savo and Tinakula between
the yearsof 1568 and 1965 AD.

Number of Holocene eruptions 57 confirmed eruptions. 5
uncertain eruptions.

Recorded Holocene VEI range 0¢ 3 and unknown
Number of historically active volcanoes 4

Number of historical eruptions 56

Number of Primaryvolcano type Dominant rock type

volcanoes

3 Large cone(s) Andesitic (3)

1 Small cone(s) Andesitic (1)

4 Submarine Andesitic (2), Dacitic (1), Unknown (1)

Table 5.13The number of volcanoes in the Solomon Islands, their volcano type classification and
dominant rock type according to VOTWA4.0.
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SocieEconomic Facts

Total population (2012) 551,000
Gross Domestic Product (GDP) per capita (2005 PPP $) 2,581
Gross National Irmame (GNI) per capita (2005 PPP $) 2,172

Human Development Index (HDI) (2012) 0.530 (Low)

Population Exposure

Capital city Honiara
Distance from capital city to nearest Holocene volcano 21.7 km
Total population (2011) 571,890
Number (percentage) gieople living within 10 km of a 4,545 (<1%)

Holocene volcano

Number (percentage) of people living within 30 km of a Holoc 98,612 (17.2%)
volcano

Number (percentage) of people living within 100 km of a 286,531 (50.1%)
Holocene volcano

Largestities, as measured by populatiamd their population size

Honiara 56,298

Infrastructure Exposure

Number of airports within 100 km of a volcano 1
Number of ports within 100 km of a volcano 6
Total length of roads within 100 km of a volcano (km) 0
Total length of railroads within 100 km of a volcano (km) 0

The volcanoes of the Solomon Islands are mainly located to the west of the largest islands. A
considerable proportion of the island chain lies within 100 km of a Holocene volcano. Many ports are
located in these radii, and an airport in the capital, Honiara, which lies at less than 25 km from
Gallego volcano, and less than 40 km from the historically active Savo volcano. This places much of
(KS O2dzy i NEQA ONRGAOLE JolgcEredvalcanyazOThalzmaBhers th (oK A Y M|
northernmost Choiseul Island lies within 100 km of volcanoes on Bougainville Island, an autonomous
region of Papua New Guinea.
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Capital city
Ports
Airports

Volcanoes inside country

Volcanoes outside of country
100 km buffer zone

Figure 5.13¢ KS f 20F A2y 2F (G(KS {2ft2Y2y Latl yRaeQ @2t 0

surrounding them. Ports, airports and the major cities are just some of the infrastrticatmmay be
exposed to volcanic hazards.

Hazard,Uncertaintyand Exposuréssessments

Six of the eight volcanoes of the Solomon Islands lack sufficiently @sdeasuptive histories for
calculation of the hazard without large associated uncertainties. These volcanoes are therefore
unclassified. Of these, just two have records of eruptions; Simbo and Savo both have historical
eruptions.

Kavachi and Tinakula valwes have 53 confirmed Holocene eruptions, most commonly of EI 1
These volcanoes are classified at Hazard Level 1.

Most Solomon Islandolcanoes are PEI 2, and indeed both classified volcanoes are categorised as
such, classifying these as Risk Lévéhe highest PEI in the Solomon Islands is PEI 4 at Gallego
volcano which lies within 100 km of the capital, Honiara.
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) | Hazard
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d Hazard Kavachi;
| Tinakula

a HHR Simbo Savo
L
0 | U-HR
(<,E) Kana
d Keoki;
Z | U- Coleman Galledo
) NHHR Seamount; 9

Unnamed

(255061)

PEI 1| PEI 2 PEI 3 PEI 4 PEI 5 PEI 6 PEI 7

Table 5.14 dentity of the volcanoesin the Solomon Islands each Hazar®PEI group.Those
volcanoes with aufficientrecord for determining a hazard score are deerfissified)top). Those
without sufficient data areWnclassifie@(bottom). The unclassified volcanoese divided into
groups: U-NHHR is Unclassified No Historic or Holocene Record: thatres dne no confirmed
eruptions recorded in the Holocene:HR is Unclassified with Holocene Record: that is there are
confirmed eruptions recorded during the Holocene, but no historical-{ja@$l) events. YHHR is
Unclassified with Historic and Holocemeard. Theunclassified volcanoes bold have experienced

NBE O2 NR &

unrestor eruptionssince 1900 53 FyR (K2aS Ay NBR KI @S
eruption.

Volcano Population Exposure Index Risk Level
Kavachi 2 I
Tinakula 2 I

Table5.15 Classified @icanoes of the Solomon Islands ordered by descending Piopulatposure
Index (PEI). Ris&vels determined through the combination of the Hazard Level and PEI are given.
Risk Leveld 2 volcanoes; Risk Levet I0 volcan@s Risk Level i¢10 volcanoes.
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1 2 3 4 5 6 7
Population Exposure Index

Figure5.145 A a U NR o dzi A2y 2F GKS {2ft2Y2y LatlyRaQ Ofl aa

Exposure Index levels. The warming of the background colours illustrates increasing Risk levels from
Risk Level-llII.

National Capacity for Coping with Volcanic Risk

Four volcanoes have records of historical eruptions: Kavachi, Tinakula, Simbo and Savo. Of these, the
latter two are unclassified for hazard and ri§ihe World Organisation of Volcano Observatories
(WOVO) ndicates that of the volcanoes in the Solomon Islands, only one volcano, Savo, has a
dedicated monitoring system in place, comprising an irregularly monitorecbn®onent
seismometer. No other information was available at the time of the writing of tipsnteto suggest

further monitoring takes place in the Solomon Islands.
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Figure 5.15The monitoring and risk levels of the historically active volcanoes in the Solomon Islands.
Monitoring Level 1 indicates no known dedicated grebaded monitoring;Monitoring Level 2

indicates that some ground 8 SR Y2y AG2NAy3d &aeadsSvya |NB Ay LI I
Monitoring Level 3 indicates the presence of a dedicated grbasdd monitoring network,

AyOf dzZRAYy3 xn aSAaY2YSOiSNAEO®
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