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How prompt should you be after the earthquake occurrence?

In Local area (left), wherever earthquake occurs,
Tsunami will arrive at the nearest coast within 1 hour (sometimes, within a few minutes!).
In Regional area (center),  the earliest arrival of tsunami in the Vanuatu territory is
North Vanuatu : ～1.5 hours from Outer Solomon
South Vanuatu : ～2.5 hours from Tonga to Kermadec
In Distant area (right), more than 8 hours.

Local Regional Distant

→ You need  to be as quick as possible!

→ You can wait for 
 a quantitative tsunami
amplitude estimation
provided from PTWC
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Background condition in VMGD

Formally, GeoHazard Division is responsible for tsunami warning in VMGD.

But, GeoHazard Division doesn’t have 24/7 system.

Forecast Division has, and is undertaking tsunami warning dissemination duty

for over 10 years in an ad-hoc manner.

 → New SOP should be simple so that Forecast Division personnel without

      seismological knowledge can carry out. 

      Assuring promptness and reliability at the same time.

Considering the reliability and receiving time, usage of hypocentral 
parameters in PTWC’s message(in about 10 minutes) is recommended. 

Magnitude >=6.5 is covered by PTWC’s messages.
But, for Back Arc earthquakes with 6.2<=M<=6.4, SeiscomP hypocenter 
must be used. 



4

How to estimate tsunami amplitude?

1) Using empirical relation between magnitude  and tsunami amplitude record of 
the past events.
→“Tsunami Catalog” for LOCAL events

2) Using tsunami propagation numerical simulation (as in JMA)
→Quantitative tsunami amplitude estimation provided from PTWC for Outside of 

LOCAL events.

For the determination of Advisory/Warning grade, tsunami 
amplitude estimation is necessary.
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Vanuatu LOCAL Area

is divided into 

7+1(173E+ of 6,7)

sub-areas 

considering

1)Seismicity, 

2)Trench trace,

3)National border,

4)Sharp number

(Sub-area 2 to 7, 

inside of black polygon)
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ISCGEM, 1904-2015, M>=6.5, d<=100km

2

Transition zone from South Solomon Trench to New 
Hebrides Trench.
In 2013, four Mw>=7 earthquakes including Mw7.9 occurred 

in 14 hours.
3

In 1980, 1997, Mw7.7, 7.7 occurred.
In 2009 Mw 7.6,7.8,7.4 earthquakes occurred 
in 1 hour. Very deep(d>600km) seismic activity can be seen 

in this sub-area.
Many of Mw>=7.7 earthquakes occur in sub-area 2 and 3

4
D’Entrecasteaux Ridge is colliding, and trench trace is 
unclear. Seismicity is low, and relatively high in the Back Arc 

area.
5

In the west and south of Efate Isl., clusters exist.
6
In the west of Tanna Isl., cluster exists.

7
Trench trace bends to the east.

In 1995 Mw7.8 occurred. Outer rise normal fault seismic 
activity is clear.
8

Seismicity is low, trench trace and subduction become
unclear.

(Mw values are GCMT’s)

Lagabrielle et.al(2003) Fig.2
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Excerpt from Tsunami Catalog of Vanuatu : Region 3(1)
Torres to Banks Islands
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Excerpt from Tsunami Catalog of Vanuatu : Region 3(2)
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Excerpt from Tsunami Catalog of Vanuatu : Region 3(3)
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Excerpt from Tsunami Catalog of Vanuatu : Region 7(1)
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Excerpt from Tsunami Catalog of Vanuatu : Region 7(2)
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Tsunami Advisory/Warning Criteria for Local Earthquakes in Vanuatu

Region 1(West off Lata Island, Solomon)
 8.0<=M           : Warning  for ALL Vanuatu
 7.0<=M<=7.9 : Advisory for ALL Vanuatu
 6.9>=M           : (No threat of tsunami)

 
Region 2(Near Lata Island, Solomon)
 7.5<=M           : Warning  for ALL Vanuatu
 7.0<=M<=7.4 : Warning  for North and Central Vanuatu,
                            Advisory for South Vanuatu
 6.5<=M<=6.9 : Advisory for North Vanuatu

Region 3(Torres to Banks Islands)
 7.0<=M           : Warning  for ALL Vanuatu
 6.5<=M<=6.9 : Advisory for North and central Vanuatu

Region 4(Espiritu santo to Shepherd Islands)
 7.0<=M           : Warning  for ALL Vanuatu
 6.5<=M<=6.9 : Advisory for ALL Vanuatu

Region 5(Efate to Erromango)
 7.0<=M           : Warning  for ALL Vanuatu
 6.5<=M<=6.9 : Advisory for Central and South Vanuatu

Region 6(Tanna and Aneityum)
 7.0<=M           : Warning  for ALL Vanuatu
 6.5<=M<=6.9 : Advisory for Central and South Vanuatu

Region 7(SE of Loyalty Islands)
 7.0<=M           : Warning  for ALL Vanuatu
 6.5<=M<=6.9 : Advisory for South Vanuatu

Region 8(Far East of Loyalty Islands)
 7.0<=M           : Warning  for ALL Vanuatu
 6.5<=M<=6.9 : Advisory for South Vanuatu

(ISCGEM(1904-2015) M>=6.5, d<100km)

Sub-Regions and BackArc in Local Vanuatu

M+0.3 for BackArc earthquakes (6.2 to 6.4 : larger of mB or Mw(mB))

North

Central

South

Even if the epicenter is located
on land, the same criteria must 
be applied because of 1)possible 
epicenter determination error, 
and 2) finite fault size of large
earthquake (M7 earthquake’s
fault size is about 30km).
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Local & d<=100km & M>=6.0
WEPA40 or WEPA42

region
Local Outside of Local

d<=100
km

WEPA40?

END

NO

“back arc” & 
6.2<=M<=6.4?

NO

NO

Felt?
NO

END

Earthquake Information
(No Threat of tsunami)

Tsunami Warning/Advisory

END

YES

YES
1st ?

Vanuatu included 
in “Tsunami 

Threat Forecast”?

YES

Tsunami Watch

YES

YES WAIT for the next msg

NO

YES

.kmz 
attached?

NO

Amp.>
0.05m?

NO

YES

ETA<3h?

YES

YES

YES

NO

cancellation END

Tsunami Information

(

Tsunami Monitoring

Tsunami Information

Tsunami Information

…

M is Larger of 
mB or Mw(mB)

(M+0.3)

Grade of each forecast block is determined
according to
Local : Tsunami Catalog
Outside of Local : Estimated maximum 
  tsunami amplitude at coastal points in 
  each forecast block (.kmz file)

Advisory 0.05m <= Amp < 0.25m,
Warning Amp >=0.25m

Watch 
already? END

NO

NO

(*)

(*) Before END, confirm
no or insignificant tsunami 
generation near the epicenter.

Recognition of large scale
oceanic volcano eruption
in and around Vanuatu

(**)

(**)
In case tsunami is confirmed (tsunami monitoring
system or UNESCO/IOC web page) in sea level
data neighboring a volcano, Tsunami Warning
for ALL Vanuatu.

(Do not miss 
the 3rd also!)

SeiscomP
Local & 
M>=5.0

M is the Largest of MLv, mb and mB

New Tsunami SOP(flow-Chart) of VMGD



In case of large scale eruption of oceanic volcano

How to recognize it?

1) Volcanoes in Vanuatu
・Detection by duty personnel of VMGD
     (Camera, Geostationary Satellite Imagery)
     → Volcanic Bulletin (VAL=4 or 5)
・Reports from Local Authority

2) Volcanos outside of Vanuatu
・VAA(Wellington)
・Detection by duty personnel of VMGD
    (Geostationary Satellite Imagery)

Tsunami Monitoring

Identify the location of the volcano and eruption time.

Run TTT to get tsunami travel time chart for an area including
the volcano and whole Vanuatu.
Start monitoring of the sea level data around the volcano, with
ETA overlaid on the trace. 

1) Volcanoes in Vanuatu
   If tsunami trace is confirmed at either of the sea level stations,
or you get reliable tsunami report from local authority,
Warning to all 3 forecast blocks of Vanuatu.

2) Volcanos outside of Vanuatu
  Find the sea level station(*) that can detect tsunami more than 
3 hours before the earliest arrival time at coasts of Vanuatu.
  If tsunami trace is confirmed even at the station(*),
Warning to all 3 forecast blocks of Vanuatu.
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Area of responsibility of VAACs Distribution of Volcanos
Source : Japan Meteorological Agency

【Reference】

Source : PTWS

Tsunamis generated by 

Volcanic Activity and
Instability



FVPS01 NZKL 112251
VA ADVISORY
DTG:  20150111/2251Z
VAAC:  WELLINGTON
VOLCANO: HUNGA TONGA-HUNGA HAAPAI 243040
PSN: S2034 W17522
AREA: TONGA
SUMMIT ELEV:  149M
ADVISORY NR:  2015/23
INFO SOURCE:  PILOT OBSERVATION.
AVIATION COLOUR CODE: UNKNOWN
ERUPTION DETAILS:  OBS VA TO FL160 AT 11/2036Z
OBS VA DTG:  11/2300Z
EST VA CLD:  SFC/FL160 S2045 W17600 - S2045 W17330 - S2145

 W17345 - S2115 W17600 - S2045 W17600 FL160/600
 NO VA EXP

FCST VA CLD+6 HR:  12/0500Z SFC/FL160 S2030 W17600 - S2100 W17215
 - S2215 W17230 - S2200 W17600 - S2030 W17600
 FL160/600 NO VA EXP

(abbreviated)

Example of VAA from wellington VAAC for Tongan volcano eruption in 2015.Jan.11

Volcano name

Volcano location

Eruption time or 
time when eruption was confirmed

16
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Notification of incoming of international messages(PTWC, Wellington VAAC), and
of large earthquakes occurrence in Vanuatu Local Area(SeiscomP)(right)
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