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1. Overview
1.1 Background
The Northwest Pacific Tsunami Advisory Center (NWPTAC) of the Japan Meteorological Agency (JMA) implements Northwest Pacific Tsunami Advisory (NWPTA) services for Northwest Pacific countries in its role as a sub-regional Tsunami Service Provider (TSP) serving the Intergovernmental Coordination Group for the Pacific Tsunami Warning and Mitigation System (ICG/PTWS).
Since 1978, in-depth discussions have been held by the International Coordination Group for the Pacific Tsunami Warning System (originally ICG/ITSU, now ICG/PTWS) on the establishment of regional tsunami warning centres to issue tsunami advisories tailored to individual Pacific regions. With regard to the northwest Pacific region, the Republic of Korea proposed at the 14th session of the ICG/ITSU in 1993 that a center could be assumed by JMA (ICG/ITSU, 1993). This triggered a study within ICG/ITSU on the feasibility of setting up a regional center for the northwest Pacific region. At the 17th ICG/ITSU session in 1999, JMA submitted a proposal to establish a regional tsunami warning center for the northwest Pacific region at JMA based on a survey of regional requirements as well as state-of-the-art technology for predicting tsunami wave amplitudes, and the proposal was accepted (ICG/ITSU, 2000). After concerted R&D fully meet the requirements of the center, JMA submitted a report at the 19th ICG/ITSU session in 2003, to demonstrate its readiness for the operation of the center (ICG/ITSU, 2003). In 2004, the Intergovernmental Oceanographic Commission (IOC) Executive Council (EC) adopted a resolution to start the services of the regional center at JMA by March 2005 at its 37th session (IOC/EC, 2005). On such international consensus, JMA initiated operation of the facility within the Tsunami Forecast Center at its headquarters in 2005 to provide tsunami advisory services to the northwest Pacific region. At the 20th ICG/ITSU session in 2005, JMA reported on the inauguration of NWPTAC (ICG/ITSU, 2005). At the same session, ICG/ITSU asked JMA to provide interim tsunami advisory services for the South China Sea region (ICG/ITSU, 2005). NWPTAC began formal operation as a PTWS regional center on 1 February 2006. JMA also upgraded its system, and the NWPTAC advisory service for the NWPTAC incorporated the South China Sea region in April 2006. 
ICG/PTWS recommended the initiation of PTWS international alert enhancement starting with Pacific Tsunami Warning Center (PTWC) products at its 22nd session in 2007 (ICG/PTWS, 2008). ICG/PTWS subsequently accepted PTWC’s proposal for Enhanced Tsunami Products at its 24th session in 2011 (ICG/PTWS, 2011). In pursuit of enhancement for PTWS tsunami warning products, JMA announced that NWPTAC would also be developing new and better products based on the requirements of user countries at the 47th session of the Executive Council in 2014 (IOC/EC, 2014). The PTWS Steering Committee (SC) agreed on a timeline targeting full transition to NWPTAC enhanced products, and recommended that JMA continue the process of developing these for PTWS (ICG/PTWS, 2014). At the 26th session in 2015, ICG/PTWS agreed that NWPTAC should proceed with its development of enhanced products for the Northwest Pacific region (ICG/PTWS, 2015). Accordingly, the Exercise Pacific Wave 2016 (PacWave16) and Exercise Pacific Wave 2017 (PacWave17) initiatives were conducted in 2016 and 2017, respectively, to evaluate NWPTAC Enhanced Products (IOC, 2015, 2016a, 2016c, 2018). 
NWPTAC completely changed over to enhanced products, including an extension of the Area of Service (AoS) to 170 degrees east and coverage for the whole of Papua New Guinea and the Solomon Islands on February 28, 2019. In 2019, ICG/PTWS and the IOC resolved to commence full operation of the South China Sea Tsunami Advisory Center (SCSTAC) on 5 November the same year and recommended discontinuing interim NWPTAC tsunami advisory services for the South China Sea region as of the same day at the 28th ICG/PTWS session and the 30th IOC Assembly session, respectively (ICG/PTWS, 2019; IOC, 2019). Full operation of SCSTAC was commenced on 5 November 2019, and interim NWPTAC tsunami advisory services for the South China Sea region were discontinued.

1.2. Area of Service (AoS)
The AoS for which NWPTAC issues products encompasses the northwestern Pacific region to 170 degrees east, and to Papua New Guinea and the Solomon Islands (Figure 1). NWPTAC forecasts tsunamis and issues products for its AoS (Figure 1).
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[bookmark: FIG_1]Figure 1. NWPTAC Area of Service (AoS)

1.3. Earthquake Source Zone
The Pacific region is the largest, most diverse, and most tsunami-prone of all the Earth’s ocean basins. Tsunami occurs relatively frequently due to earthquakes associated with the subduction zones and transform faults of the Pacific Rim, also known as the Ring of Fire. Major earthquakes with magnitudes of 7.0 or greater are common, often generating large destructive tsunamis. This exposes coastal communities and nations to tsunami of local-, regional-, and distant-source waves. The region also has numerous active volcanoes mostly on its western area from the Kamchatka Peninsula in Russia to the islands of Japan and Southeast Asia, and on to New Zealand.
The northwestern Pacific region encompasses the Aleutian Islands, the Kamchatka Peninsula, the Kuril Islands, the Japanese Archipelago, the Philippines, and the area from Papua New Guinea to the Solomon Islands, as well as the line from Japan to the Mariana Islands. Subduction of the Pacific and Philippine Sea plates or other forms of interplate interaction cause major earthquakes in the region, creating tsunamigenic conditions. 
The Earthquake Source Zone of NWPTAC covers the North-western Pacific region from the Kamchatka Peninsula to Papua New Guinea and the Solomon Islands, from Japan to the Mariana Islands, and a portion of the South-western Pacific as well as the South China Sea region (Figure 2). The area occupies part of the PTWS Earthquake Source Zone (IOC, 2016b) (Figure 3).
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Figure 2 NWPTAC Earthquake Source Zone Map
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Figure 3 Earthquake Source Zone Map of the PTWS (IOC, 2016b)

1.4. Tsunami Hazard
 The northwestern Pacific region has elevated potential for tsunami-related disasters due to the high frequency of earthquakes caused by plate interaction. Massive tsunamis in the northwestern Pacific region are typically caused by large earthquakes in subduction zones at mean intervals of around once a decade. During the past 100 years, there have been seven tsunamis with wave amplitudes exceeding 20 m in the region (NGDC, 2024). Even tsunami from distant earthquakes can be travel across the sea and cause damage in the region. 
In Japan, the 1896 Meiji Sanriku tsunami and the 1933 Sanriku tsunami claimed 22,000 and 3000 lives, respectively (e.g., Shuto et al., 2007). The 1960 Chilean Tsunami caused by the great Chilean earthquake in South America traveled northward across the Pacific Ocean for almost a day, causing immense damage to the region of Pacific coast side in Japan and other areas (e.g., Shuto et al., 2007). Tsunami caused by the 1983 Japan Sea Earthquake and the 1993 Hokkaido Nansei-Oki Earthquake caused the damage on the Sea of Japan side (e.g., Shuto and Fujima, 2009). The 2011 off the Pacific coast of Tohoku Earthquake generated a devastating tsunami with wave heights exceeding 9 m, causing extensive damage with over 20,000 people dead or missing. 
The Philippines are frequently hit by tsunamis. On 1976, a magnitude 8.1 earthquake in the Moro Gulf produced a tsunami with wave heights of up to 9 meters devastating the southwestern coast of Mindanao and leaving more than 4,000 people dead or missing (e.g., Bautista et al., 2012). Many cases in Papua New Guinea have been reported, with wave heights of up to 10 m around the Solomon Islands side and the Bismarck Sea side, although few fatalities were recorded (NGDC, 2024). Islands in the southern part of the northwestern Pacific region, such as the Vanuatu, Tonga and Solomon Islands, have also been damaged by numerous tsunamis (NGDC, 2024). 
Certain coastal areas in the northwestern Pacific region have a very broad continental shelf, which reduces wave speed and increases tsunami duration. Tsunamis generally become larger in V-shaped bays, such as those along rias coasts.

2. Operations
 A major NWPTAC role involves ensuring the timely provision of NWPTAs to help user countries issue tsunami warnings to coastal areas. To this end, NWPTAC continuously monitors earthquake activity in the northwestern Pacific region to detect the occurrence of large earthquakes and tsunami, and to forecast of tsunamigenic potential based on all available seismic data. Where tsunamigenic potential is identified, NWPTAC continuously monitors sea level data from sea level stations near the epicenter for signs of tsunamis. NWPTAs are not issued for tsunami triggered by non-seismic phenomena such as volcanic eruptions and landslides. 
NWPTAC’s Area of Earthquake Responsibility (AER) is as defined in Figure 4. When an earthquake occurs in this area, the epicenter, depth, origin time, and magnitude are determined via automatic and interactive analysis. For an earthquake with a magnitude of 6.5 or greater within the AER, NWPTAC typically issues a first NWPTA in the form of tsunami bulletins based on results of seismic analysis, and subsequent analysis is performed to determine the earthquake mechanism. The results are used to real-time numerical tsunami simulation, and if necessary, NWPTAC issues the second and subsequent NWPTAs based on the outcomes. 
For large earthquakes outside NWPTAC’s AER, the Center issues the first NWPTA using earthquake parameters as described in a PTWC bulletin (either WEPA40 PHEB or WEPA42 PHEB). If large earthquakes occur outside NWPTAC AER and within SCSTAC AoS and if no PTWC earthquake parameters are received, NWPTAC issues the first NWPTA using SCSTAC earthquake parameters. If NWPTAC does not receive earthquake parameters from either PTWC or SCSTAC within 10 minutes of the earthquake, it will issue the first NWPTA as required using its own earthquake parameters or those of the United States Geological Survey (USGS). For the second and subsequent NWPTAs, efforts are made for consistency in earthquake parameters as per the AER/AoS protocol described above. However, if earthquake parameters in PTWC or SCSTAC bulletins based on these protocols are clearly inaccurate, NWPTAC issues NWPTAs using its own earthquake parameters. 
In case an earthquake occurs near any common boundary of the PTWC AER, SCSTAC AoS or NWPTAC AER, to prevent the case of all three TSPs waiting on each other when each thinks the earthquake is outside their area, the NWPTAC can immediately use its own earthquake parameters for tsunami bulletins. These areas called buffer zones, where TSPs can use own earthquake parameters, are set at both sides of the border lines beforehand. If NWPTAC is unable to the earthquake mechanism analyzed from its own operation, the real-time numerical tsunami simulation will be performed using the mechanism determined by USGS. If necessary, the result of this simulation is used the second and subsequent NWPTAs. If the tsunamigenic potential determined by NWPTAC in subsequent analysis differs from that determined by PTWC or SCSTAC, the second and subsequent NWPTAs are based on potential re-evaluated via its own operation.  
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Figure 4 Area of Earthquake Responsibility (AER) map showing NWPTAC (solid red line) and NWPTAC, the PTWC and the SCSTAC buffer zones (dotted red lines) 

2.1. TSP Facility
NWPTAC is part of JMA, and is located in JMA headquarters in Tokyo, Japan. NWPTAC shares with the JMA operation system equipped with high-performance computer servers, workstations, communications hardware, decision support systems, and equipment maintenance capacity for monitoring stations throughout Japan. NWPTAC operates 24 hours a day, with duplicate operation systems in case of malfunction. Seismic data are sent to the NWPTAC in real time in the form of continuous digital waveforms using a variety of communications methods and circuits.

2.2. Operational Tools and Procedures
2.2.1. Tsunami Source Detection and Characterization
For tsunami source detection, information on the earthquake hypocenter and magnitude is required. Rapid estimation of magnitude with optimal accuracy is particularly important in tsunami forecasting. Accordingly, NWPTAC utilizes automatic monitoring systems to assess earthquakes as they occur. When certain criteria are met, manual analysis of the event is commenced. 
For earthquakes within NWPTAC’s AER (Figure 4), the preliminary hypocenter and JMA magnitude (Mjma) are determined using waveform data from seismic observation stations in Japan (Figure 5). Preliminary hypocenters are determined using the nonlinear least square method with observation arrival times for P and S waves and theoretical arrival time calculated from velocity structures depending on the area of Japan. Theoretical arrival time are based on travel timetable (e.g. Hamada et al., 1983; Ueno et al., 2002). 
Mjma is computed from body waves with a period of < 30 seconds using a formula (Katsumata, 2004, Funasaki et al., 2004): 
Mjma = log(AD)+βD(Δ,H)+CD ,
Where
AD: maximum displacement amplitude derived from acceleration record integration (in 10-6 m) 
Δ: epicentral distance (km)
H: source depth (km)
βD: decay correction
CD: constant.
Theoretically, Mjma can be applied for earthquakes with Δ ≤ 2000 km. This value is used for local earthquakes (generally < 600 km from Japan’s main islands). The first NWPTA uses Mjma as the initial magnitude. 
For teleseismic earthquakes, the least square method and the grid search method are applied to determine hypocenters with observation arrival times for P waves and theoretical arrival times calculated from IASPEI91 (Kennett and Engdahl, 1991), which are used as a travel timetable. The magnitude uses the moment magnitude (Mw) is used. Mw is derived from the long-period components of seismic signals, and is useful for tsunami forecasting because it is more accurate for large earthquakes than the conventional Richter magnitude scale. For rapid determination of Mw, JMA calculates Mwp, which is equivalent to Mw, using signals from seismic P-waves portions and the techniques proposed by Nishimae et al. (2002), and Tsuboi et al. (1995) with the correction proposed by Whitmore et al. (2002). 
 Mwp is calculated using band-pass filtered STS-1 (~360 seconds), STS-2 (~120 seconds), and CMG (~100 seconds) data from seismic broadband stations within global seismological networks with the formula (Nishimae et al., 2002):
Mwp = a*log(A)+b*sin(Δ/2)+c ,
where
 a, b, c: Empirically estimated coefficients for relating amplitude and epicentral distance to magnitude. These are determined using the least square method to coincide with Harvard Mw. 
A: Root mean square (RMS) of vertical component of P wave potion. A time of 2, 3, 4, or 5 minutes is chosen as the window length for RMS.
Δ: Epicentral distance (degree).
Mwp can be applied for magnitudes > 5.5 and 20º ≤ Δ ≤ 80º . For the calculation of Mwp, the data is used as the seismic broadband stations includes Japan, the IRIS Global Seismographic Network (GSN), the Comprehensive Nuclear Test Ban Treaty Organization (CTBTO), and other national and regional networks around the world (Figure 6).
In subsequent examination of seismic observation data for local and teleseismic earthquakes, NWPTAC utilizes Centroid Moment Tensor (CMT) analysis (Dziewonski et al., 1981; Kawakatsu, 1989). This analysis gives not only optimal estimation of earthquake locations, depths and magnitudes for tsunami forecasting, but also determination of the earthquake faulting mechanism – the strike and the dip of the fault, and the direction and amount of slip along it. These earthquake parameters are critical in constraining the estimation of seafloor deformation at the tsunami source. The result of CMT analysis provides a more accurate representation of initial conditions which are critical to perform the tsunami simulation. In this analysis, records from broad-band seismic observation stations around the world (Figure 6) are band-pass filtered between 83 and 333 seconds with sampling at 5 seconds after removal of instrument response noise. The time lengths of the seismic records are 30 minutes for earthquakes.
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Figure 5 Seismic observation stations in Japan used to determine preliminary earthquake hypocenters and magnitudes by NWPTAC (As of July 31st, 2024)
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Figure 6 Seismic observation stations used to determine hypocenters and Mw for teleseismic earthquakes (black and red points) and for CMT analysis (red points) by NWPTAC (As of July 31st, 2024)

2.2.2. Tsunami Wave Observations
Sea level data are critical in tsunami evaluation. Once a significant earthquake occurs, data from sea level stations around the Pacific region are monitored to detect tsunami waves and evaluate their scale. Coastal sea level stations can be used to verify tsunami generation, providing information on local response to waves generated by near-field and far-field sources. Such facilities are also used to determine when any tsunami threat has passed. NWPTAC observes sea level at the sea level stations shown in Figure 7 for NWPTA issuance.


[image: ]
Figure 7 Sea level stations used by NWPTAC (as of July 31st, 2024)

WAVE HEIGHT AND PERIOD
 Relevant points:
a. Tsunami consists of series of waves that continue for many hours.
b. The first wave may not be the largest.
c. The largest wave may not occur at the station closest to the earthquake.
d. Tsunami waves arriving and amplitudes at coastal stations are affected by local conditions such as seafloor roughness, coastal topography (e.g., bays, headlands), and the ratio of shoaling or shallowing of the seafloor. Consequently, tsunami sizes can vary greatly over short distances along coastlines.
e. Tsunami wave periods can vary from 5 - 10 minutes to one hour.

SEA LEVELS OBSERVATION
 NWPTAC observes amplitude relative to sea level as a common measure of tsunamis. Amplitude is measured as 1) the absolute difference between a particular peak or trough of the tsunami and sea level at that time, or 2) half the difference between an adjacent trough and peak with correction for tidal change between the two. The amplitude and arrival time of maximum tsunami wave with positive amplitude is measured by sea level stations (Figure 8).
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Figure 8 Tsunami sea level measurements

2.2.3. Tsunami Forecasting
Tsunami forecasting skill for NWPTAC is referenced in a tsunami forecast database based on pre-calculated scenarios and real-time numerical simulation.
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TSUNAMI FORECAST DATABASE
Tsunami propagation scenarios based on various fault types/locations were simulated in advance, and calculated arrival times and amplitudes were used to create a tsunami forecast database along with information on magnitudes and hypocenter locations. The presumed epicenters are shown in Figure 9. Strike of the fault sets as a same one of previous earthquake occurred in that area (if no previous earthquake, strike set as along the trench or coast line). For each instance, faults with four magnitudes (M8.5, 8.0, 7.5 and 7.0) and six depths (0, 20, 40, 60, 80 and 100 km) were assigned. Once an earthquake occurs and its hypocenter and magnitude are determined, the nearest scenario based on these variables is retrieved for NWPTA issuance. Specifically, the scenario with the closest fault location is chosen, and tsunami amplitudes are estimated via interpolation or extrapolation relating to magnitude and depth. 

[image: C:\Users\JMA329F\Downloads\DB_Pacwave17man.png]
Figure 9 Assumed fault locations for the NWPTAC tsunami forecast database
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In the calculation of tsunami propagation for tsunami forecasting, NWPTAC uses a numerical tsunami simulation model based on the non-linear long wave theory. The model incorporates the effects of Coriolis force and seafloor friction, and has a grid resolution of 1 arc-min (e.g., Satake, 2002). 
The non-linear long wave theory can be applied when the wavelength of a tsunami is considered to significantly exceed the sea depth and when the wave amplitude is considered to be much less than the sea depth. Site response for tsunami waves is dependent on small-scale changes in shallow bathymetry and coastal topography. In the calculation of tsunami propagation to coastal areas, detailed information on these bathymetry and coastal topography is needed. As fine calculation for coastal areas is time-consuming, estimation of tsunami amplitudes in coastal areas is based on simulated values for corresponding offshore points several to dozen of kilometers offshore using Green's Law (e.g., Satake, 2002) as described below.

Here:
: Tsunami amplitude at coast
: Tsunami amplitude at offshore point
: Ocean depth at offshore point
: Ocean depth at coast

Ocean depth in coastal areas is assumed to be constant at 1 m.
The tsunami arrival times at offshore points as determined from numerical simulation are regarded as those at corresponding coastal points without conversion. The arrival time is defined as the point at which the estimated amplitude initially exceeds 5 cm.
It should be noted that actual tsunami arrival times and amplitudes may differ from estimations depending on coastal and seafloor topography, especially in coastal areas where fine-mesh bathymetric data are not used in numerical tsunami simulation. Accordingly, although estimated arrival times for each forecast point (FP) are given to the nearest minute, data are not necessarily accurate to the order of a minute. Tsunamis may arrive earlier or later than NWPTA estimations.
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 Calculation of values shown on Tsunami Travel Time Maps is based on the long-wave theory, meaning that wave speed is computed from the square root of the quantity of water depth multiplied by the acceleration of gravity. Accordingly, times shown on these maps may not precisely match NWPTA values.

2.2.4. Decision Support
All NWPTA issuance procedures require the incorporation of seismic and sea level data, historical earthquake catalogs, tsunami scenario database content, numerical models, and text processing module output into user-friendly analysis software to help observers make rapid decisions and produce accurate and concise products. Accordingly, the NWPTAC decision support system tailors a series of functional modules including seismic and tsunami observation modules, tsunami scenario database and tsunami modelling, and bulletin production and dissemination modules. The system collects earthquake data from multiple resources and assists decision makers in choosing the most appropriate parameters. When criteria thresholds are crossed, a trigger alarm sounds. The system is also capable of visualizing global sea level data for early identification of tsunami generation based on rule-based decision support delivered to observers via sophisticated graphical user interfaces. 

2.2.5. Product Creation and Dissemination
NWPTAs consist of text and graphical products, and are created and disseminated in the decision support system when an earthquake of magnitude 6.5 or more is detected in the NWPTAC earthquake source zone (Figure 2). The first NWPTA generally consist of text product describing the earthquake location, depth and magnitude, along with tsunami assessment based on tsunami forecast database content from these earthquake elements. If a CMT solution is available and provides Mw 6.5 or more, and the centroid depth is below 100 km, the second and subsequent revised NWPTA based on the results of real-time simulation and Mw determined using the CMT solution are provided. When tsunami are observed at sea level stations, their arrival times and amplitudes are added to the second and subsequent NWPTA. The graphical products of the second and subsequent NWPTAs are provided only when tsunami amplitudes of 0.3 m or more are expected for any FP or coastal point defined by NWPTAC. The details and dissemination of text and graphical products are described in Section 3.2 and Section 4, respectively. An first NWPTA may issue graphical products, or may issue tsunami assesment based on the result of real-time simulation and Mw determined using the CMT solution.

2.2.6. Timeline
The typical timeline of NWPTA issuance is approximate and conservative (Table 1). This may not apply to the standard provision.
Table 1 Typical NWPTA issuance timeline
	NWPTA issuance typical timeline

	00 h 00 m
	A large earthquake occurs in the NWPTAC AoS or the South China Sea region.

	00 h 05 m
	Preliminary earthquake parameters are determined (or occurrence within NWPTAC’s AER).

	00 h 10 m
	NWPTAC receives an initial text product from PTWC and/or SCSTAC (or earthquakes outside NWPTAC’s AER). 

	00 h 30 m
	The first NWPTA with only text product based on a tsunami forecast database information is issued along with data on preliminary earthquake parameters or those in the initial PTWC or SCSTAC message.

	00 h 40 m
	A CMT solution is obtained and real-time simulation is started.

	00 h 50 m
	Real-time simulation is completed.

	01 h 00 m
	The second (and subsequent) NWPTA with text and graphical products based on the result of real-time simulation are issued.




3. Products
NWPTAs are provided alongside PTWC products to support user countries in taking timely and appropriate action against tsunami threats. In this content, it is important to note that such products simply consist of information to help user countries alert people to hazards; the actual issuance of evacuation notices is the responsibility of the countries themselves. The accuracy of estimated tsunami amplitudes/arrival times and the timing of forecast issuance for NWPTAs depend on the availability of seismic data and on the technology used for hypocenter determination, CMT analysis and quantitative tsunami forecasting. Accordingly, user countries are strongly advised to optimize their use of NWPTAs with careful consideration of the technological background as described in this Users’ Guide. NWPTAs are distributed exclusively to national authorities of user countries, but are not issued for tsunami triggered by non-earthquake phenomena such as volcanic eruptions and landslides.

3.1. Product Types and Criteria
3.1.1. Informational
NWPTAs are issued when NWPTAC detects an earthquake with a magnitude of 6.5 or more in its earthquake source zone (Figure 2). Within NWPTAC AER, the Center issues NWPTAs based on its own determination of the hypocenter and magnitude. If the earthquake with a magnitude of 6.5 or more occurs in its earthquake source zone but outside its AER, the first NWPTA is generally provided using earthquake parameters and threat levels determined by PTWC, SCSTAC or USGS. If the earthquake depth is considered to be 100 km or more, or if the hypocenter is considered to be inland, an NWPTA indicating no threat of tsunami is issued. If necessary, the second and subsequent NWPTAs provide information on the threat level and/or tsunami conditions from the results of real-time simulation based on seismic elements determined via CMT analysis for NWPTAC or USGS. 

3.1.2. Threat 
Tsunamigenic potential is evaluated as per Table 2 from earthquake magnitude. 

Table 2. NWPTAC criteria for tsunamigenic potential evaluation
	Criteria
	Tsunamigenic potential

	Inland or deep undersea (100 km –) NW Pacific event in NWPTAC Earthquake Source Zone, M6.5 –
	No possibility of a tsunami

	Shallow undersea NW Pacific event in NWPTAC Earthquake Source Zone, M6.5 – 7.0
	Very small possibility of a destructive local tsunami

	Shallow undersea NW Pacific event in NWPTAC Earthquake Source Zone, M7.1 – 7.5
	Possibility of a destructive local tsunami near the epicentre

	Shallow undersea NW Pacific event in NWPTAC Earthquake Source Zone, M7.6 – 7.8
	Possibility of a destructive regional tsunami

	Shallow undersea NW Pacific event in NWPTAC Earthquake Source Zone, M7.9 –
	Possibility of a destructive ocean-wide tsunami



With reference to the relevant earthquake parameters, the closest-matching results from the database are used to determine the estimated tsunami amplitude for FPs. If an amplitude of 0.3 m or more is expected for any FP, the first NWPTA includes estimations in coastal blocks containing the relevant FPs (Table 3). If no tsunami is expected at any FP, the NWPTA states, “ESTIMATION AT FORECAST POINTS - NO TSUNAMI WAVES WITH AN AMPLITUDE OF 0.3 METERS OR MORE ARE EXPECTED AT ANY FORECAST POINT” (Table 4). No tsunamigenic potential is associated with earthquakes occurring inland or at depths of 100 km or more (Table 5). In the event of an earthquake so large that Mjma from the area around Japan is unavailable, and Mw can not be also determined within around 15 minutes, estimated tsunami amplitude is based on a predefined potential maximum magnitude (Table 6). 
If a CMT solution is available and the depth of the earthquake is determined to be below 100 km, a re-evaluated tsunamigenic potential is provided based on the results of real-time simulation and Mw using the obtained CMT solution. The NWPTA also describes estimated amplitudes and arrival times for FPs as estimated from real-time simulation (Table 7).
If the amplitude of the largest wave (to the nearest 0.1 m) is observed at a sea level station, the observed tsunami amplitudes/arrival times and re-evaluated tsunamigenic potential are also included in the second and subsequent NWPTAs (Table 7). 

3.2. Product Content
3.2.1. Text Products 
The text product specifications are as follows: 
· Forecast method
· First message from tsunami forecast database based on preliminary determined hypocenter and magnitude. 
· Subsequent messages from real-time simulation using the CMT solution, as necessary.
· Contents
· Earthquake parameters (origin time, location, magnitude)
· Tsunamigenic potential 
· Coastal blocks 
· Estimated amplitudes/arrival times
· Observed amplitudes/arrival times
· Distribution channels
· GTS, e-mail 
Examples of NWPTA text products are shown in Tables 3–8 and ANNEX I, while ANNEX II lists FPs for which data are reported in NWPTAs. The FP list has been modified in consideration of those used for PTWC products and user countries’ requests. If an issued NWPTA becomes invalid for any reason, an NWPTA revocation text product will be issued as shown in Table 9. For such earthquakes, NWPTA bulletin numbering will be assigned from the next number before the revocation is issued. If a further NWPTA is to be issued for the same earthquake after revocation, bulletin numbering will also be assigned from the next number before revocation issuance.
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(when coastal tsunamis with heights of 0.3 m or more are expected)
	WEPA40 RJTD 240919

TSUNAMI BULLETIN NUMBER 001
   ISSUED BY NWPTAC(JMA)
   ISSUED AT 0919Z 24 MAR 2018
PART 01 OF 01 PARTS

HYPOCENTRAL PARAMETERS
ORIGIN TIME:0858Z 24 MAR 2018
PRELIMINARY EPICENTER:LAT03.0SOUTH LON148.0EAST
 BISMARCK SEA
 NEW GUINEA AREA
MAG:8.2

EVALUATION
 THERE IS A POSSIBILITY OF A DESTRUCTIVE OCEAN-WIDE TSUNAMI

THIS BULLETIN IS FOR
NORTH COASTS OF IRIAN JAYA
NORTH COASTS OF PAPUA NEW GUINEA

ESTIMATED TSUNAMI ARRIVAL TIMES AND WAVE AMPLITUDES
NORTH COASTS OF IRIAN JAYA
LOCATION              COORDINATES  ARRIVAL TIME  AMPL
MANOKWARI           00.8S 134.2E 1116Z 24 MAR  1-3M
WARSA                 00.6S 135.8E 1046Z 24 MAR  1-3M
JAYAPURA              02.4S 140.8E 1002Z 24 MAR  1-3M
NORTH COASTS OF PAPUA NEW GUINEA 
 LOCATION              COORDINATES  ARRIVAL TIME  AMPL 
 VANIMO               02.6S 141.3E 0953Z 24 MAR  1-3M
 WEWAK                03.5S 143.7E 0931Z 24 MAR  3-5M
 MADANG              05.2S 145.8E 0935Z 24 MAR  5-10M
 MANUS_IS.             02.0S 147.5E 0858Z 24 MAR  3-5M 
 RABAUL               04.2S 152.3E 1000Z 24 MAR  OVER10M

AMPL – MAXIMUM AMPLITUDE IN METERS FROM THE
UNDISTURBED SEA LEVEL TO THE CREST

IN SOME COASTAL AREAS (PARTICULARLY NEAR THE EPICENTER),
TSUNAMI WAVES MAY BE HIGHER AND/OR ARRIVE EARLIER THAN
ESTIMATED FOR NEARBY FORECAST POINTS.
AUTHORITIES SHOULD BE AWARE OF THIS POSSIBILITY.

THE EVALUATION OF TSUNAMIGENIC POTENTIAL AND ESTIMATED
ARRIVAL TIMES FOR TSUNAMI WAVES MAY ALSO DIFFER FROM
THOSE OF PTWC DUE TO DIFFERENCES IN ESTIMATED EARTHQUAKE
PARAMETERS AND THE TSUNAMI FORECAST MODEL.
AUTHORITIES SHOULD REFER TO EARLIER ARRIVAL TIMES
FOR GREATEST SAFETY.

THIS WILL BE THE FINAL BULLETIN UNLESS CHANGES IN THE POTENTIAL
FOR TSUNAMI GENERATION ARE DEEMED POSSIBLE BASED ON EARTHQUAKE
RE-EVALUATION OR REPORTS INDICATING TSUNAMI OBSERVATION ARE
RECEIVED.



[bookmark: _Toc472344506][bookmark: _Toc472500748][bookmark: _Toc532897134]Table 4 First NWPTA with Text Product 
(when coastal tsunami with heights of 0.3 m or more are not expected)
	WEPA40 RJTD 102308

TSUNAMI BULLETIN NUMBER 001
   ISSUED BY NWPTAC(JMA)
   ISSUED AT 2308Z 10 MAR 2018
PART 01 OF 01 PARTS

HYPOCENTRAL PARAMETERS
ORIGIN TIME:2252Z 10 MAR 2018
PRELIMINARY EPICENTER:LAT38.0NORTH LON142.9EAST
 NEAR EAST COAST OF HONSHU, JAPAN
 JAPAN – KURIL ISLANDS – KAMCHATKA PENINSULA
MAG:6.7 (MJMA)

EVALUATION
 THERE IS A VERY SMALL POSSIBILITY OF A DESTRUCTIVE LOCAL TSUNAMI

ESTIMATION AT FORECAST POINTS - NO TSUNAMI WAVES WITH AN AMPLITUDE
OF 0.3 METERS OR MORE ARE EXPECTED AT ANY FORECAST POINT.

HOWEVER, IN SOME COASTAL AREAS (PARTICULARLY NEAR THE EPICENTER),
HIGHER TSUNAMI WAVES THAN ESTIMATED MAY ARRIVE.
AUTHORITIES SHOULD BE AWARE OF THIS POSSIBILITY.

THIS WILL BE THE FINAL BULLETIN UNLESS CHANGES IN THE POTENTIAL
FOR TSUNAMI GENERATION ARE DEEMED POSSIBLE BASED ON EARTHQUAKE
RE-EVALUATION OR REPORTS INDICATING TSUNAMI OBSERVATION ARE
RECEIVED.



[bookmark: _Toc472344508][bookmark: _Toc472500750][bookmark: _Toc532897136]Table 5 First NWPTA with Text Product (when the depth is 100 km or more)
	WEPA40 RJTD 060505

TSUNAMI BULLETIN NUMBER 001
   ISSUED BY NWPTAC(JMA)
   ISSUED AT 0505Z 06 APR 2018
PART 01 OF 01 PARTS

HYPOCENTRAL PARAMETERS
ORIGIN TIME:0443Z 06 APR 2018
PRELIMINARY EPICENTER:LAT7.0NORTH LON138.0EAST 
 W. CAROLINE ISLANDS, MICRONESIA 
 CAROLINE ISLANDS TO GUAM 
FOCAL DEPTH:120KM MAG:6.6 


EVALUATION 
 THERE IS NO POSSIBILITY OF A TSUNAMI 

THIS WILL BE THE FINAL BULLETIN UNLESS CHANGES IN THE POTENTIAL
FOR TSUNAMI GENERATION ARE DEEMED POSSIBLE BASED ON EARTHQUAKE
RE-EVALUATION OR REPORTS INDICATING TSUNAMI OBSERVATION ARE
RECEIVED.



[bookmark: _Toc472344507][bookmark: _Toc472500749][bookmark: _Toc532897135]Table 6 First NWPTA with Text Product
(when Mjma is considered to be underestimated and timely Mw determination is impractical)
	WEPA40 RJTD 240919

TSUNAMI BULLETIN NUMBER 001
   ISSUED BY NWPTAC(JMA)
   ISSUED AT 0919Z 24 MAR 2018
PART 01 OF 01 PARTS

HYPOCENTRAL PARAMETERS
ORIGIN TIME:0858Z 24 MAR 2018
PRELIMINARY EPICENTER:LAT38.0NORTH LON142.9EAST
 NEAR EAST COAST OF HONSHU, JAPAN
 JAPAN – KURIL ISLANDS – KAMCHATKA PENINSULA
MAG:OVER 8

THIS INFORMATION IS BASED ON THE PREDEFINED MAGNITUDE

EVALUATION
 THERE IS A POSSIBILITY OF A DESTRUCTIVE OCEAN-WIDE TSUNAMI

THIS BULLETIN IS FOR
EAST COASTS OF PHILIPPINES
NORTH COASTS OF IRIAN JAYA

ESTIMATED TSUNAMI ARRIVAL TIMES AND WAVE AMPLITUDES
EAST COASTS OF PHILIPPINES
LOCATION              COORDINATES  ARRIVAL TIME  AMPL
LEGASPI               13.2N 123.8E 1257Z 24 MAR  ----
NORTH COASTS OF IRIAN JAYA
LOCATION              COORDINATES  ARRIVAL TIME  AMPL
MANOKWARI           00.8S 134.2E 1116Z 24 MAR  HIGH
WARSA                 00.6S 135.8E 1046Z 24 MAR  HIGH
JAYAPURA              02.4S 140.8E 1002Z 24 MAR  HUGE

AMPL – MAXIMUM AMPLITUDE IN METERS FROM THE
UNDISTURBED SEA LEVEL TO THE CREST

IN SOME COASTAL AREAS (PARTICULARLY NEAR THE EPICENTER),
TSUNAMI WAVES MAY BE HIGHER AND/OR ARRIVE EARLIER THAN
ESTIMATED FOR NEARBY FORECAST POINTS.
AUTHORITIES SHOULD BE AWARE OF THIS POSSIBILITY.

THE EVALUATION OF TSUNAMIGENIC POTENTIAL AND ESTIMATED
ARRIVAL TIMES FOR TSUNAMI WAVES MAY ALSO DIFFER FROM
THOSE OF PTWC DUE TO DIFFERENCES IN ESTIMATED EARTHQUAKE
PARAMETERS AND THE TSUNAMI FORECAST MODEL.
AUTHORITIES SHOULD REFER TO EARLIER ARRIVAL TIMES
FOR GREATEST SAFETY.

THIS WILL BE THE FINAL BULLETIN UNLESS CHANGES IN THE POTENTIAL
FOR TSUNAMI GENERATION ARE DEEMED POSSIBLE BASED ON EARTHQUAKE
RE-EVALUATION OR REPORTS INDICATING TSUNAMI OBSERVATION ARE
RECEIVED.



Table 7 Second NWPTA with Text Product 
(based on real-time simulation with added tsunami observations)
	WEPA40 RJTD 060505

TSUNAMI BULLETIN NUMBER 002
   ISSUED BY NWPTAC(JMA)
   ISSUED AT 0505Z 06 APR 2018
PART 01 OF 01 PARTS

HYPOCENTRAL PARAMETERS
ORIGIN TIME:0443Z 06 APR 2018
PRELIMINARY EPICENTER:LAT7.0NORTH LON138.0EAST 
 W. CAROLINE ISLANDS, MICRONESIA 
 CAROLINE ISLANDS TO GUAM 
FOCAL DEPTH:120KM MAG:6.6 


EVALUATION 
 THERE IS NO POSSIBILITY OF A TSUNAMI 

THIS WILL BE THE FINAL BULLETIN UNLESS CHANGES IN THE POTENTIAL
FOR TSUNAMI GENERATION ARE DEEMED POSSIBLE BASED ON EARTHQUAKE
RE-EVALUATION OR REPORTS INDICATING TSUNAMI OBSERVATION ARE
RECEIVED.



[bookmark: _Toc472344509][bookmark: _Toc472500751][bookmark: _Toc532897137]Table 8 Second NWPTA with Text Product 
(based on real-time simulation with added tsunami observations)
	WEPA40 RJTD 240949 

TSUNAMI BULLETIN NUMBER 002 
   ISSUED BY NWPTAC(JMA) 
   ISSUED AT 0949Z 24 MAR 2018 
PART 01 OF 01 PARTS

HYPOCENTRAL PARAMETERS (REVISION) 
ORIGIN TIME:0858Z 24 MAR 2018 
PRELIMINARY EPICENTER:LAT03.0SOUTH LON148.0EAST 
 BISMARCK SEA 
 NEW GUINEA AREA 
MAG:8.3 (MW) 

EVALUATION 
 THERE IS A POSSIBILITY OF A DESTRUCTIVE OCEAN-WIDE TSUNAMI 

THIS BULLETIN IS FOR 
EAST COASTS OF PHILIPPINES (ADDITION)  
NORTH COASTS OF IRIAN JAYA (CANCELLATION)
NORTH COASTS OF PAPUA NEW GUINEA 

ESTIMATED TSUNAMI ARRIVAL TIMES AND WAVE AMPLITUDES 
EAST COASTS OF PHILIPPINES 
 LOCATION              COORDINATES  ARRIVAL TIME  AMPL 
 LEGASPI               13.2N 123.8E 1257Z 24 MAR  0.3-1M (ADDITION) 
 DAVAO                 06.9N 125.7E 1237Z 24 MAR  0.3-1M (ADDITION) 
NORTH COASTS OF IRIAN JAYA 
 LOCATION              COORDINATES  ARRIVAL TIME  AMPL 
 MANOKWARI             00.8S 134.2E (CANCELLATION) 
 WARSA                 00.6S 135.8E (CANCELLATION)
 JAYAPURA              02.4S 140.8E (CANCELLATION)
NORTH COASTS OF PAPUA NEW GUINEA 
 LOCATION              COORDINATES  ARRIVAL TIME  AMPL 
 VANIMO                02.6S 141.3E 0953Z 24 MAR  3-5M (REVISION)
 WEWAK                 03.5S 143.7E 0931Z 24 MAR  3-5M
 MADANG                05.2S 145.8E 0935Z 24 MAR  5-10M 
 MANUS_IS.             02.0S 147.5E 0858Z 24 MAR  3-5M 
 RABAUL                04.2S 152.3E 1000Z 24 MAR  OVER10M  
 
AMPL - MAXIMUM AMPLITUDE IN METERS FROM THE
UNDISTURBED SEA LEVEL TO THE CREST  

IN SOME COASTAL AREAS (PARTICULARLY NEAR THE EPICENTER),
TSUNAMI WAVES MAY BE HIGHER AND/OR ARRIVE EARLIER THAN
ESTIMATED FOR NEARBY FORECAST POINTS.
AUTHORITIES SHOULD BE AWARE OF THIS POSSIBILITY.

THE EVALUATION OF TSUNAMIGENIC POTENTIAL AND ESTIMATED
ARRIVAL TIMES FOR TSUNAMI WAVES MAY ALSO DIFFER FROM
THOSE OF PTWC DUE TO DIFFERENCES IN ESTIMATED EARTHQUAKE
PARAMETERS AND THE TSUNAMI FORECAST MODEL.
AUTHORITIES SHOULD REFER TO EARLIER ARRIVAL TIMES
FOR GREATEST SAFETY.

MEASUREMENTS OR REPORTS ON TSUNAMI 
 LOCATION                       COORDINATES ARRIVAL TIME  AMPL
 LEGASPI                        13.1N 123.8E 
                       MAXIMUM TSUNAMI WAVE 0910Z 24 MAR  0.5M

MAXIMUM TSUNAMI WAVE -- HALF THE AMPLITUDE FROM THE TROUGH
TO THE CREST 

THIS WILL BE THE FINAL BULLETIN UNLESS CHANGES IN THE POTENTIAL
FOR TSUNAMI GENERATION ARE DEEMED POSSIBLE BASED ON EARTHQUAKE
RE-EVALUATION OR REPORTS INDICATING TSUNAMI OBSERVATION ARE
RECEIVED.



Table 9 Revocation of NWPTA Text Product
	WEPA40 RJTD 250055

PLEASE IGNORE THE FOLLOWING MESSAGE
TSUNAMI BULLETIN NUMBER 001
ISSUED BY NWPTAC AT 0051Z 25 DEC 2024





3.2.1.1 Earthquake Information
1. Origin time
2. Epicenter coordinates (latitude and longitude)
3. Location (geographical area)
4. Depth (for earthquakes at depths of 100 km or more)
5. Magnitude (Mjma, Mw or Magnitude by other organizations)
 If information is revised, the second and subsequent NWPTAs are marked “(REVISION)” on the first line (Table 8).

3.2.1.2 Tsunamigenic Potential
1. [bookmark: _Toc472344479][bookmark: _Toc472500721][bookmark: _Toc532897106]
2. 
3. 
3.1 
3.2 
3.2.1 
Tsunamigenic potential is as described in Chapter 3.1.2 and Table 2. 

3.2.1.3 Tsunami Estimated Amplitude and Arrival Time
 Tsunami amplitudes and arrival times are estimated for each FP in coastal areas (ANNEX II, Figure II-1, Table II-1). This information is listed in NWPTAs with the names of FPs and their latitudes/longitudes (to the nearest 0.1 degrees) in coastal-block groups.
Amplitude here is defined as the maximum difference between the crests of tsunami waves and the undisturbed sea level. Estimated tsunami amplitude is indicated only for FPs where tsunami of 0.3 m or more are expected. The classifications are 0.3 – 1 m, 1 – 3 m, 3 – 5 m, 5 – 10 m and over 10 m. When amplitudes of less than 0.3 m are estimated for all FPs, the NWPTA states “Estimation at forecast points – no tsunami waves with an amplitude of 0.3 meters or more are expected at any forecast point.” In the second and subsequent NWPTAs, the estimated arrival times of each FP are the earlier those estimated from a conjugate fault set based on centroid location determined via the CMT solution. The greater of two predicted amplitudes based on a conjugate fault set and centroid location determined via the CMT solution is used for each coastal point defined by NWPTAC. The locations of defined coastal points are shown in ANNEX IV. 
If FPs need to be added or expected tsunami arrival times/amplitudes need to be revised on NWPTA in line with tsunami simulation results from earthquake parameter updates, the second and subsequent NWPTAs are marked “(Addition)” or “(Revision)” in the line for the relevant FP (Table 8). If FPs need to be removed in line with such updates, the second and subsequent NWPTAs are stated “(Cancellation)” in the line for the relevant FP (Table 8). 

3.2.1.4 Tsunami Observation
 Information on the amplitude of the largest wave (to the nearest 0.1 m) and other data on tsunami waves observed at sea level stations (Figure 7, Table 8, ANNEX III, and Table III) with telemetric links to NWPTAC are provided as necessary.

3.2.2. Graphical Products
Location (Lat./Lon.), depth (if indicated) and magnitude values indicated in graphical products are the as per the text product. Magnitude is re-evaluated using the CMT solution. Graphical product specifications are as follows: 
· Forecast method
· Real-time simulation
· Contents
· Deep-ocean tsunami amplitude forecast map
· Tsunami travel time map 
· Coastal tsunami amplitude forecast map 
· Distribution channels
· e-mail
If estimated coastal tsunami amplitudes are less than 0.3 m, the second and subsequent NWPTAs are text-only without graphical products. 

[bookmark: _Toc472344484][bookmark: _Toc472500726][bookmark: _Toc532897111]3.2.2.1 Tsunami Travel Time Map
 These maps show estimated travel times based on an elliptical source area varying with earthquake magnitude including revaluated values (Figure 10). It should be noted that estimated arrival times shown on travel time maps may differ from those of the second and subsequent text NWPTAs because a different tsunami source area is used between text and graphical products.
Limitations
Actual arrival times may differ from estimates due to factors including:
· Tsunami source uncertainty (The area of seafloor deformation is assumed from earthquake location and magnitude.).
· Bathymetry uncertainty around the observation point and elsewhere.
· Nonlinear effects on tsunami propagation that are not considered in travel time estimation (Such effects may be more significant in shallow water.).
· Difficulty of determining first-wave arrival times from sea level observation data.
[image: ]
Figure 10 Tsunami Travel Time Map of Graphical Products

[bookmark: _Toc472344485][bookmark: _Toc472500727][bookmark: _Toc532897112]3.2.2.2 Coastal Tsunami Amplitude Forecast Map
 These maps show individual coastal points with coloring based on tsunami amplitude prediction (Figure 11). The greater of two estimated amplitudes based on a conjugate fault set and centroid location determined via the CMT solution is used for each coastal point defined by NWPTAC. The locations of defined coastal points are shown in ANNEX IV. It should be noted that coastal points shown on coastal tsunami amplitude forecast maps differ from FPs. 
Limitations
Actual coastal amplitudes may differ from estimations due to factors including: 
· Tsunami source uncertainty (Two rectangular faults are assumed from CMT analysis.).
· Uncertainty relating to tsunami/coastal interaction (Green’s Law is used as a general approximation.).
Results can easily vary by a factor of two due to these uncertainties.
[image: ]
Figure 11 Coastal Tsunami Amplitude Forecast Map of Graphical Products

[bookmark: _Toc472344486][bookmark: _Toc472500728][bookmark: _Toc532897113]3.2.2.3 Deep-Ocean Tsunami Amplitude Forecast Map
 These maps show maximum tsunami amplitudes at individual points in deep ocean areas (Figure 12). The data show how the tsunami is (i) directed away from its source, (ii) focused and defocused by the shape of the seafloor, and (iii) dissipated due to spreading.
Two maps based on a conjugate fault set determined from the CMT solution are provided.
Limitations
Actual deep-ocean tsunami amplitudes may differ from estimations due to tsunami source uncertainties (two rectangular faults are assumed from the CMT solution) and other factors.
These maps should not be used to estimate coastal tsunami amplitudes or impacts.

[image: ]
Figure 12 Deep-Ocean Tsunami Amplitude Forecast Map of Graphical Products



4. Dissemination
4.1. Methodologies
NWPTAs with text and graphical products are disseminated to TWFPs and NTWCs of user countries in various ways, including via the World Meteorological Organization (WMO) Global Telecommunications System (GTS) and e-mail. Although NWPTAC makes every effort to provide NWPTAs as quickly as possible, some people may need to be alerted even earlier in the event of large earthquakes in a coastal area, as tsunamis may reach land quickly.
The GTS is operated by WMO primarily to enable the exchange of weather information among National Meteorological and Hydrometerorological Services (NHMSs) of countries worldwide. NWPTAs with related data are directly provided via JMA Tokyo, which also serves as a WMO Regional Telecommunications Hub. Because messages usually flow through the GTS within a few minutes and because the GTS has 24/7 support and high reliability, this is the preferred method for NWPTA dissemination.
NWPTAs with these products are emailed via high speed links to designated recipients. Email should only be used as a primary method of receipt for agencies that do not have access to preferred communication services, and should otherwise be considered as a backup option.
 
4.1.1. Products
NWPTA text products are provided to TWFPs and NTWCs of user countries via the World Meteorological Organization (WMO) Global Telecommunications System (GTS) and e-mail. Text products are also published on the JMA web site at https://www.data.jma.go.jp/eqev/data/nwptac/index.html. 
NWPTA graphical products are sent only to NTWC/TWFPs as email attachments because they are provided exclusively to national authorities responsible for domestic tsunami warnings in the NWPTAC’s AoS to avoid public confusion. 

4.1.2. Customer Decision Support
NWPTA information on tsunamigeneic potential, estimated tsunami amplitudes/arrival times and tsunami observation supports decisions on tsunami warning issurance by user countries. If no NWPTA is issued in an emergency, user countries should take appropriate action with reference to PTWC and/or SCSTAC products. In the event of any difference in tsunami extremely evaluation among PTWC, SCSTAC and NWPTAC, the most extreme one should be adopted. However, the possibility of catastrophic failure cannot be eliminated. The current NWPTA may be the final issuance unless changes in the potential for tsunami generation may occur based on earthquake re-evaluation or updated reports on tsunami observation are received. Accordingly, NWPTAC does not issue messages indicating that  NWPTA issuance is finished. Alerts should be officially issued and lifted by the authorities of the countries concerned, as tsunami characteristics depend on coastal terrain.

4.2. Communication Testing
NWPTAC conducts communications test links with user countries approximately twice a year, and provides advance notice such the communication test by email. In the test, users are asked to report receipt of a test message using a reporting form provided via e-mail. The sample test message is given in Table 10. The test message begins with "COMMUNICATION TEST" to distinguish it from other NWPTAC action bulletins. NWPTAC provides courtesy notification to TWFP prior to actual communications test. 

Table 10 NWPTAC communication test example
	------------------------------------------------------------------------------------------------
NWPTA COMMUNICATIONS TEST
   ISSUED BY NWPTAC(JMA)
   ISSUED AT 0500Z 17 DEC 2024

THIS IS A TEST MESSAGE.

THIS TEST MESSAGE IS SENT TO EACH RECIPIENT ORGANIZATIONIN ORDER TO EXAMINE THE COMMUNICATIONS STATUS.

PLEASE COMPLETE AND RETURN THE ACKNOWLEDGEMENT FORM ATTACHED FOREMAIL AS OF 17 NOVEMBER, 2024 AS WELL AS THIS MESSAGE, BY E-MAIL TO:
     NWPTAC UNDERSCORE HOKUSEI AT MET.KISHOU.GO.JP

-----------------------------------------------------------------------------------------------




4.3. Contact Information
The contact information for the NWPTAC is described below.
Northwest Pacific Tsunami Advisory Center (NWPTAC),
Japan Meteorological Agency (JMA)
3-6-9 Toranomon, Minato City, Tokyo 105-8431, Japan
Fax: +81-3-3584-8644
E-mail: nwptac_hokusei@met.kishou.go.jp
URL: https://www.data.jma.go.jp/eqev/data/nwptac/index.html
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ANNEXES
I. Example Products
NWPTA text products are based on the template below (Table I-1).
Table I-1. NWPTAC criteria for tsunamigenic potential evaluation
	WEPA40 RJTD DDhhmm

TSUNAMI BULLETIN NUMBER NNN
   ISSUED BY NWPTAC(JMA)
   ISSUED AT hhmmZ DD MMM YYYY
PART 01 OF 01 PARTS

HYPOCENTRAL PARAMETERS 
ORIGIN TIME:hhmmZ DD MMM YYYY
PRELIMINARY EPICENTER:LATLL.L{NORTH/SOUTH} LONLLL.LEAST
 Geographical Area (Regional Scale)
 Geographical Area (Wider Scale)
[FOCAL DEPTH:XXXKM] MAG:M.M [(MJMA)/(MW)]

EVALUATION
 Tsunamigenic Potential

THIS BULLETIN IS FOR
Coastal Block-1
Coastal Block-2
...

ESTIMATED TSUNAMI ARRIVAL TIMES AND WAVE AMPLITUDES
Coastal Block-1
LOCATION              COORDINATES  ARRIVAL TIME  AMPL
 FP-1                  LL.L{N/S} LLL.LE hhmmZ DD MMM  AMPL
Coastal Block-2
 LOCATION              COORDINATES  ARRIVAL TIME  AMPL
 FP-2                  LL.L{N/S} LLL.LE hhmmZ DD MMM  AMPL
 FP-3                  LL.L{N/S} LLL.LE hhmmZ DD MMM  AMPL
 FP-4                  LL.L{N/S} LLL.LE hhmmZ DD MMM  AMPL
...

AMPL – MAXIMUM AMPLITUDE IN METERS FROM THE UNDISTURBED SEA LEVEL TO THE CREST

Remarks

MEASUREMENTS OR REPORTS OF TSUNAMI
 LOCATION               COORDINATES ARRIVAL TIME  AMPL
 STATION-1             LL.L{N/S} LLL.LE
                       MAXIMUM TSUNAMI WAVE hhmmZ DD MMM  OBSM
 STATION-2             LL.L{N/S} LLL.LE
                       MAXIMUM TSUNAMI WAVE hhmmZ DD MMM  OBSM
 ...

MAXIMUM TSUNAMI WAVE -- HALF THE AMPLITUDE FROM THE TROUGH TO THE CREST

Remarks
	<--- (1)

<--- (2)




<--- (3)








<--- (4)


<--- (5)




<--- (6)















<--- (7)














Italics (DDhhmm, etc.) indicate that the numbers or text are described in the subsequent content.
Braces ({NORTH/SOUTH}, etc.) indicate that one of the words divided by a slash is described.
Brackets ([(MJMA)/(MW)], etc.) indicate that the word (or one of the words divided by a slash) is optional.
(1) HEADING
The heading of messages on the GTS circuit (WEPA40 RJTD) appears at the top. DDhhmm represents the day, hour and minute of issuance in UTC.
(2) BULLETIN NUMBERS
NNN is the number of the bulletin, and increases with each issuance. 
hhmm, DD, MMM and YYYY represent the hour, minute, day, month and year of issuance in UTC. 
(3) [bookmark: _Hlk172186890]EARTHQUAKE PARAMETERS
[bookmark: _Hlk172186810][bookmark: _Hlk172186790]This part contains the following:
· Origin time
· Epicenter coordinates (latitude and longitude)
· Geographical Location (geographical area)
· Depth (for values of 100 km or more)
· Magnitude (JMA Magnitude, Moment Magnitude or Magnitude from other organizations)
hhmm, DD, MMM and YYYY represent the hour, minute, day, month and year of the earthquake’s origin in UTC. LL.L and LLL.L represent the latitude and longitude of the epicenter, respectively. NORTH or SOUTH is added for latitude, while the longitude is always EAST. Geographical Area is the epicenter region based on Flinn-Engdahl regionalization (Flinn and Engdahl, 1965; Flinn et al., 1974; Young et al., 1996) (https://www.isc.ac.uk/standards/FEregions/). M.M is the magnitude. (MJMA) and (MW) show JMA magnitude and Moment Magnitude, respectively. FOCAL DEPTH is included only for depths of 100 km or more. When parameters are revised in subsequent messages, (REVISION) appears on the first line of this part.
For consistency and clarity, NWPTAC, SCSTAC and PTWC coordinate their earthquake parameters prior to official bulletin issuance using set arrangements, and apply identical earthquake parameters in their first text products wherever possible.
(4) TSUNAMIGENIC POTENTIAL
Tsunamigenic potential evaluation is as described in Chapter 3.1.2 and Table 2. 
(5) COASTAL BLOCKS
If a tsunami with an amplitude of 0.3 m or more is expected for any FP, the Coastal Blocks containing the relevant FPs are shown in this part (ANNEX II). If no tsunami of this scale is expected at any FP, the report states, ESTIMATION AT FORECAST POINTS - NO TSUNAMI WAVES WITH AN AMPLITUDE OF 0.3 METERS OR MORE ARE EXPECTED AT ANY FORECAST POINT. (Addition) or (Cancellation) is specified as described above (Section 3.2.1.3) in subsequent information issued in association with earthquake parameter updates.
(6) FORECAST AMPLITUDES AND ARRIVAL TIMES
Tsunami amplitude (AMPL) and arrival time (hhmm DD MMM in UTC) are estimated for each coastal FP. These are listed with the names (FP-1, etc.) for each FP along with the relevant latitude and longitude (LL.L{N/S} LLL.LE to the nearest 0.1 degrees) in Coastal-Block groups.
Amplitude here is defined as the maximum distance between the crests of tsunami waves and the undisturbed sea level. It is estimated in categories of 0.3–1M, 1–3M, 3–5M, 5–10M and OVER10M, and shown only for FPs expected to experience tsunami with heights of 0.3 m or more. If no tsunami of this scale is expected at any FP, this part does not appear in the message.
If FPs need to be added or expected tsunami arrival times/amplitudes of tsunamis need to be changed in revised issues in association with earthquake parameter updates, (Addition) or (Revision) is specified in the line for the relevant FPs. For FPs appearing in a previous NWPTA message that need to be removed due to revision, (Cancellation) is stated in the revised issuance.
(7) TSUNAMI OBSERVATION
Information on tsunami waves recorded at sea level stations with telemetric links to NWPTAC is provided as necessary. The amplitude (OBS) of the largest wave to the nearest 0.1 m and the arrival time of the largest wave to the nearest 0.1 m (hhmm DD MMM in UTC) are listed along with the station name (STATION-1, etc.) and its latitude and longitude (LL.L{N/S} LLL.LE to the nearest 0.1 degrees).
(8) QUALITATIVE EXPRESSIONS FOR HUGE EARTHQUAKES
In the event of a huge earthquake close to Japan, JMA magnitude may be unavailable, and moment magnitude may also be undetermined within around 15 minutes. In such cases, the magnitude expression OVER 8 and THIS INFORMATION IS BASED ON THE PREDEFINED MAGNITUDE may be used in NWPTAs, and tsunami scale estimation will be based on a predefined possible maximum magnitude. Qualitative expressions such as ----, High or Huge are used for tsunami amplitudes based on predefined magnitudes, as tsunami amplitudes are not quantitatively calculated due to the unavailability of the exact magnitude. NWPTAC indicates that destructive tsunamis may hit coastal areas using the terms High or Huge even when proper tsunami amplitudes cannot be calculated. ---- indicates that tsunami amplitudes are unlikely to exceed 1m. 

II. Forecast Points (FPs)
 NWPTAC calculates expected tsunami arrival times at various, pre-determined FPs. NWPTAC FPs are shown in Figure II and Table II, and play a part in standard responses to potentially tsunamigenic events. FPs also calculate data for wave amplitude forecasts, and the information is reported in NWPTAs.

[image: ]
Figure II. NWPTAC Forecast points (FP)

[bookmark: _Toc511316512][bookmark: _Toc532897140]Table II List of NWPTAC Forecast points (FPs)
	Coastal Block
	Forecast Point
	Latitude
	Longitude
	FP　Number

	EAST COASTS OF KAMCHATKA PENINSULA
	OSTROV_KARAGINSKIY
	58.8N
	164.5E
	1

	
	UST_KAMCHATSK
	56.1N
	162.6E
	2

	
	PETROPAVLOVSK_K
	53.2N
	159.6E
	3

	
	NIKOLSKOYA
	55.1N
	165.7E
	4

	KURIL ISLANDS
	SEVERO_KURILSK
	50.8N
	156.1E
	5

	
	URUP_IS.
	46.1N
	150.5E
	6

	SOUTH COASTS OF KOREAN PENINSULA
	BUSAN
	35.1N
	129.1E
	7

	
	TONGYEONG
	34.7N
	128.4E
	8

	
	NOHWA
	34.2N
	126.6E
	9

	
	HEUKSANDO
	34.6N
	125.4E
	10

	
	CHEJU_ISLAND
	33.5N
	127.0E
	11

	
	SEOGWIPO
	33.2N
	126.5E
	12

	COASTS OF EAST CHINA SEA
	SHANGHAI
	31.2N
	122.3E
	13

	
	ZHOUSHAN
	29.9N
	122.5E
	14

	
	WENZHOU
	27.8N
	121.2E
	15

	TAIWAN
	CHILUNG
	25.2N
	121.8E
	16

	
	HUALIEN
	24.0N
	121.6E
	17

	
	TAITUNG
	22.7N
	121.2E
	18

	
	HOMEL
	24.2N
	120.4E
	19

	EAST COASTS OF PHILIPPINES
	BASCO
	20.4N
	122.0E
	20

	
	PALANAN
	17.2N
	122.6E
	21

	
	LEGASPI
	13.2N
	123.8E
	22

	
	LAOANG
	12.6N
	125.0E
	23

	
	MADRID
	09.2N
	126.0E
	24

	
	DAVAO
	06.9N
	125.7E
	25

	NORTH COASTS OF IRIAN JAYA
	GEME
	04.6N
	126.8E
	26

	
	BEREBERE
	02.5N
	128.7E
	27

	
	PATANI
	00.4N
	128.8E
	28

	
	SORONG
	00.8S
	131.1E
	29

	
	MANOKWARI
	00.8S
	134.2E
	30

	
	WARSA
	00.6S
	135.8E
	31

	
	JAYAPURA
	02.4S
	140.8E
	32

	NORTH COASTS OF PAPUA NEW GUINEA
	VANIMO
	02.6S
	141.3E
	33

	
	WEWAK
	03.5S
	143.7E
	34

	
	MADANG
	05.2S
	145.8E
	35

	
	MANUS_IS.
	02.0S
	147.5E
	36

	
	KAVIENG
	02.5S
	150.7E
	37

	
	RABAUL
	04.2S
	152.3E
	38

	
	ULAMONA
	05.0S
	151.3E
	39

	
	KIMBE
	05.6S
	150.2E
	40

	
	KIETA
	06.1S
	155.6E
	41

	MARIANA ISLANDS
	SAIPAN
	15.3N
	145.8E
	42

	
	GUAM
	13.4N
	144.7E
	43

	PALAU
	MALAKAL
	07.3N
	134.5E
	44

	MICRONESIA
	YAP_IS.
	09.5N
	138.1E
	45

	
	CHUUK_IS.
	07.4N
	151.8E
	46

	
	POHNPEI_IS.
	07.0N
	158.2E
	47

	
	KOSRAE_IS.
	05.5N
	163.0E
	48

	MARSHALL ISLANDS
	ENIWETOK
	11.4N
	162.3E
	49

	NORTH COASTS OF SOLOMON ISLANDS
	PANGGOE
	06.9S
	157.2E
	50

	
	GHATERE
	07.8S
	159.2E
	51

	
	AUKI
	08.8S
	160.6E
	52

	
	KIRAKIRA
	10.4S
	161.9E
	53

	SOLOMON SEA
	AMUN
	06.0S
	154.7E
	54

	
	FALAMAE
	07.4S
	155.6E
	55

	
	MUNDA
	08.4S
	157.2E
	56

	
	HONIARA
	09.3S
	160.0E
	57

	
	MISIMA
	10.6S
	152.7E
	58

	
	ALOTAU
	10.3S
	150.4E
	59

	
	LAE
	06.8S
	147.0E
	60

	CORAL SEA
	PORT_MORESBY
	09.5S
	147.2E
	61



III. Observation Sites
This annex shows maps and tables of sea level stations (Figure 7 and Table III). Table III shows tidal stations providing data for published in NWPTAs. 

Table III Tidal stations providing data for NWPTAs
	Tidal station
	Latitude
	Longitude

	APA HARBOR GUAM
	13.4N
	144.7E

	BUSAN
	35.1N
	129.0E

	DAVAO
	07.2N
	125.7E

	DEKEHTIK POHNPEI
	07.0N
	158.2E

	HONIARA
	09.4S
	160.0E

	KAPINGAMARANGI
	01.1N
	154.8E

	KWAJALEIN
	08.7N
	167.7E

	LATA WHARF
	10.7S
	165.8E

	LEGASPI
	13.1N
	123.8E

	LOMBRUM MANUS IS.
	02.0S
	147.4E

	MALAKAL
	07.3N
	134.5E

	NAURU
	00.5S
	166.9E

	NIKOL'SKOE
	55.2N
	166.0E

	PAGO BAY GUAM
	13.4N
	144.8E

	PETROPAVLOVSK
	53.0N
	158.7E

	SAIPAN
	15.2N
	145.7E

	TAREKUKURE WHARF
	06.7S
	156.4E

	WAKE
	19.3N
	166.6E

	YAP ISLAND
	09.5N
	138.1E

	CHOSHI
	35.7N
	140.9E

	HANASAKI
	43.3N
	145.6E

	ISHIGAKIJIMA
	24.3N
	124.2E

	MINAMITORISHIMA
	24.3N
	154.0E

	NAHA
	26.2N
	127.7E

	OFUNATO
	39.0N
	141.8E

	OMAEZAKI
	34.6N
	138.2E

	SEKINEHAMA
	41.4N
	141.2E

	TOSASHIMIZU
	32.8N
	133.0E



IV. Defined Coastal Points
This annex shows NWPTAC-defined coastal points providing data for NWPTA graphical products (Table IV). 

Table IV NWPTAC-defined coastal points providing data for NWPTA graphical products
	Latitude
	Longitude
	
	Latitude
	Longitude
	
	Latitude
	Longitude

	58.50N
	162.75E
	
	13.13N
	124.17E
	
	6.75N
	149.25E

	58.83N
	163.25E
	
	12.54N
	124.20E
	
	7.58N
	155.17E

	59.33N
	163.92E
	
	12.63N
	124.61E
	
	5.53N
	153.65E

	59.50N
	164.89E
	
	12.67N
	124.92E
	
	5.42N
	153.72E

	58.77N
	164.50E
	
	12.17N
	125.56E
	
	3.83N
	155.00E

	58.67N
	164.25E
	
	11.75N
	125.50E
	
	1.13N
	154.75E

	58.50N
	163.83E
	
	11.48N
	125.60E
	
	6.73N
	158.20E

	58.00N
	163.42E
	
	11.05N
	125.83E
	
	9.83N
	161.00E

	57.75N
	163.50E
	
	10.94N
	125.59E
	
	6.25N
	160.67E

	57.42N
	163.25E
	
	10.50N
	125.73E
	
	5.36N
	162.89E

	57.17N
	163.08E
	
	9.42N
	126.17E
	
	11.42N
	162.33E

	56.92N
	162.92E
	
	8.32N
	126.46E
	
	4.65S
	153.07E

	56.74N
	163.35E
	
	7.64N
	126.61E
	
	4.85S
	152.94E

	56.12N
	163.50E
	
	6.75N
	126.33E
	
	4.67S
	152.43E

	55.92N
	163.00E
	
	7.02N
	125.63E
	
	5.08S
	152.08E

	56.05N
	162.45E
	
	13.23N
	122.46E
	
	5.50S
	152.00E

	55.75N
	162.08E
	
	12.58N
	122.17E
	
	5.67S
	151.58E

	55.50N
	161.92E
	
	11.72N
	122.66E
	
	6.08S
	151.02E

	55.17N
	162.00E
	
	10.25N
	124.00E
	
	6.25S
	150.58E

	54.83N
	162.25E
	
	10.08N
	124.83E
	
	6.34S
	149.92E

	54.50N
	161.92E
	
	9.58N
	123.92E
	
	6.17S
	149.42E

	54.33N
	161.17E
	
	8.58N
	124.58E
	
	6.20S
	148.98E

	54.17N
	160.50E
	
	9.00N
	125.42E
	
	5.83S
	148.17E

	53.83N
	160.33E
	
	4.58N
	126.83E
	
	5.67S
	147.75E

	53.42N
	160.17E
	
	2.50N
	128.70E
	
	6.22S
	147.74E

	53.00N
	160.17E
	
	1.86N
	127.91E
	
	6.75S
	147.83E

	53.00N
	159.67E
	
	1.46N
	128.74E
	
	6.75S
	147.42E

	52.92N
	159.25E
	
	0.77N
	128.52E
	
	6.83S
	147.00E

	52.75N
	158.67E
	
	0.37N
	128.76E
	
	7.40S
	147.35E

	52.33N
	158.67E
	
	0.42N
	128.00E
	
	7.91S
	147.93E

	52.00N
	158.58E
	
	0.06N
	127.94E
	
	8.17S
	148.42E

	51.75N
	158.33E
	
	0.14S
	128.02E
	
	8.33S
	149.08E

	51.42N
	158.08E
	
	0.00N
	129.33E
	
	8.58S
	149.50E

	51.08N
	157.92E
	
	0.17N
	130.00E
	
	9.08S
	149.50E

	50.75N
	157.50E
	
	0.06N
	130.95E
	
	9.50S
	149.67E

	50.50N
	157.17E
	
	0.83S
	131.17E
	
	9.58S
	150.17E

	50.92N
	155.42E
	
	0.58S
	131.92E
	
	9.96S
	149.90E

	50.50N
	155.67E
	
	0.38S
	132.86E
	
	10.19S
	150.64E

	50.37N
	156.48E
	
	0.96S
	134.11E
	
	10.08S
	150.92E

	49.58N
	154.67E
	
	1.43S
	134.27E
	
	9.50S
	150.92E

	49.42N
	154.92E
	
	0.95S
	135.02E
	
	8.50S
	151.17E

	49.17N
	154.58E
	
	2.49S
	134.70E
	
	9.92S
	151.08E

	48.73N
	154.12E
	
	3.03S
	135.67E
	
	10.25S
	151.17E

	48.00N
	153.17E
	
	2.00S
	136.25E
	
	10.58S
	151.12E

	47.71N
	153.12E
	
	1.65S
	136.35E
	
	10.72S
	150.09E

	47.33N
	152.58E
	
	1.25S
	136.08E
	
	10.83N
	150.58E

	46.92N
	152.08E
	
	0.56S
	135.48E
	
	10.67N
	151.67E

	46.77N
	151.95E
	
	0.66S
	135.74E
	
	10.67S
	152.42E

	46.35N
	150.33E
	
	1.48S
	137.19E
	
	11.08S
	152.92E

	46.10N
	150.50E
	
	1.39S
	137.95E
	
	11.20S
	153.35E

	46.03N
	149.88E
	
	1.82S
	138.79E
	
	11.67S
	153.25E

	45.92N
	150.25E
	
	2.26S
	140.15E
	
	11.75S
	153.50E

	33.95N
	126.16E
	
	2.55S
	140.79E
	
	11.32S
	153.97E

	33.58N
	126.50E
	
	2.64S
	141.29E
	
	11.50S
	154.17E

	33.25N
	126.08E
	
	3.08S
	142.33E
	
	6.33S
	155.08E

	33.12N
	126.60E
	
	3.50S
	143.67E
	
	6.00S
	154.70E

	33.82N
	126.61E
	
	4.17S
	145.00E
	
	7.58S
	156.50E

	33.92N
	127.08E
	
	5.17S
	145.91E
	
	7.42S
	155.62E

	34.09N
	127.68E
	
	1.92S
	147.00E
	
	8.00S
	156.63E

	34.27N
	127.95E
	
	1.92S
	147.36E
	
	8.17S
	156.92E

	34.42N
	128.25E
	
	2.43S
	147.44E
	
	8.40S
	157.20E

	34.43N
	128.57E
	
	5.92S
	147.17E
	
	8.50S
	157.58E

	34.75N
	129.08E
	
	5.42S
	148.50E
	
	8.80S
	157.54E

	34.97N
	129.26E
	
	5.42S
	149.42E
	
	8.80S
	157.89E

	33.50N
	127.08E
	
	5.40S
	150.24E
	
	8.58S
	158.25E

	34.30N
	125.59E
	
	5.00S
	151.17E
	
	8.33S
	158.00E

	34.58N
	125.50E
	
	4.09S
	151.49E
	
	8.00S
	157.67E

	31.47N
	125.23E
	
	4.25S
	152.33E
	
	7.92S
	157.25E

	30.92N
	123.26E
	
	2.67S
	150.08E
	
	7.83S
	156.83E

	28.92N
	122.57E
	
	2.58S
	150.74E
	
	7.25S
	156.92E

	28.41N
	122.28E
	
	2.96S
	151.96E
	
	7.50S
	157.33E

	28.25N
	122.17E
	
	3.33S
	152.17E
	
	7.55S
	157.81E

	27.60N
	121.60E
	
	3.57S
	152.43E
	
	7.70S
	158.40E

	27.28N
	121.46E
	
	4.42S
	153.17E
	
	7.83S
	158.65E

	26.87N
	121.01E
	
	3.96S
	153.67E
	
	8.10S
	158.97E

	26.52N
	120.86E
	
	3.37S
	154.62E
	
	8.41S
	159.47E

	25.94N
	120.24E
	
	5.50S
	154.57E
	
	9.33S
	159.98E

	25.42N
	120.23E
	
	6.06S
	155.63E
	
	9.75S
	159.75E

	25.04N
	119.85E
	
	6.75S
	156.33E
	
	9.92S
	160.75E

	24.89N
	119.58E
	
	6.93S
	157.17E
	
	9.36S
	161.05E

	24.92N
	120.67E
	
	7.58S
	158.83E
	
	10.67S
	161.58E

	25.25N
	121.08E
	
	7.80S
	159.20E
	
	11.55S
	160.27E

	25.58N
	122.00E
	
	7.95S
	159.49E
	
	11.71S
	160.14E

	25.25N
	121.83E
	
	8.67S
	160.00E
	
	55.16N
	165.70E

	24.82N
	121.92E
	
	8.33S
	160.88E
	
	54.69N
	166.49E

	24.58N
	121.92E
	
	8.70S
	160.61E
	
	55.22N
	166.37E

	24.00N
	121.67E
	
	8.98S
	161.22E
	
	54.58N
	166.69E

	23.42N
	121.50E
	
	9.76S
	161.38E
	
	54.60N
	167.52E

	23.17N
	121.42E
	
	10.40S
	161.90E
	
	54.74N
	167.85E

	22.70N
	121.20E
	
	10.11S
	161.34E
	
	10.51S
	149.57E

	22.33N
	120.92E
	
	10.33S
	161.92E
	
	10.35S
	149.09E

	24.28N
	120.25E
	
	10.75S
	162.33E
	
	10.36S
	148.57E

	19.25N
	121.42E
	
	20.08N
	145.25E
	
	10.28S
	147.97E

	18.99N
	121.25E
	
	18.83N
	145.67E
	
	10.06S
	147.48E

	18.92N
	121.50E
	
	18.15N
	145.72E
	
	9.61S
	147.11E

	18.50N
	121.42E
	
	15.27N
	145.65E
	
	9.18S
	146.77E

	20.75N
	121.92E
	
	15.07N
	145.70E
	
	8.80S
	146.38E

	20.43N
	121.93E
	
	14.94N
	145.57E
	
	8.35S
	146.05E

	19.47N
	121.89E
	
	14.21N
	145.16E
	
	8.09S
	145.43E

	18.92N
	122.00E
	
	13.40N
	144.60E
	
	7.98S
	144.85E

	18.42N
	121.67E
	
	7.45N
	134.30E
	
	8.19S
	144.46E

	18.58N
	122.25E
	
	5.41N
	132.21E
	
	8.74S
	144.19E

	17.17N
	122.50E
	
	3.08N
	131.17E
	
	9.32S
	143.80E

	16.73N
	122.45E
	
	10.10N
	139.80E
	
	9.56S
	143.18E

	16.00N
	121.92E
	
	9.59N
	138.24E
	
	9.72S
	142.63E

	15.75N
	121.67E
	
	8.30N
	137.43E
	
	9.69S
	141.84E

	15.33N
	121.50E
	
	8.66N
	144.50E
	
	9.60S
	141.10E

	15.08N
	121.92E
	
	7.42N
	143.83E
	
	10.60S
	152.69E

	14.92N
	122.25E
	
	6.74N
	143.00E
	
	10.37S
	150.48E

	14.76N
	122.59E
	
	7.33N
	147.00E
	
	10.85S
	165.96E

	14.08N
	123.17E
	
	8.63N
	149.77E
	
	11.36S
	166.56E

	14.08N
	124.42E
	
	7.52N
	151.83E
	
	11.58S
	166.75E

	13.46N
	124.28E
	
	7.33N
	149.25E
	
	11.35S
	159.77E
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NWPTAC Tsunami Travel Time Forecast

Actual coastal arrival times may differ from forecasts, and
initial waves may not be the largest.

Information bulletins provided by the Northwest Pacific Tsunami
Advisory Center (NWPTAC) should not be construed as official warnings
or evacuation notices for the areas concerned. The issuance of actual
evacuation notices is the responsibility of individual local authorities.

100°E 120°E 140°E 160°E
60°N 60°'N
40°N 40'N
20°N 20°N
: Earthquake:
E 16 Feb 2017
01:00:00(UTC)
o o Lat: 09.5°N
Lon: 126.6°E
Mw: 9.0
model run at:
12 Sep 2019
20'S 20°S 09:11:00(UTC)

100°E 120'E 140°E 160°E




image11.png
NWPTAC Coastal Tsunami Amplitude Forecast

“This map shows the largest maximum coastal amplitudes of two forecasts based on
a conjugate fault set oblained from CMT analyss.
Values are shown in meters from the undisturbed sea level to the crest.

Actual coastal amplitudes at the coast may differ from forecasts due to forecasting uncertainties
and local topography.

Information bulletins provided by the Northwest Pacific Tsunami Advisory Center (NWPTAC)

should not be construed as official warnings or evacuation notices for the areas concerned.
The issuance of actual evacuation notices is the responsibility of individual local authorities.
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NWPTAC Deep-Ocean Tsunami Amplitude Forecast

The amplitudes shown on these maps are maximum values in meters
from the undisturbed sea level to the crest.

Maps should not be used to estimate coastal tsunami amplitudes or impacts.
Deep-ocean tsunami amplitudes are usually much smaller than coastal amplitudes.

Information bulletins provided by the Northwest Pacific Tsunami
Advisory Center (NWPTAC) should not be construed as official warnings
or evacuation notices for the areas concerned. The issuance of actual
evacuation notices is the responsibilty of individual local authorites.
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