
Historically, Japan has experienced some of the 
largest earthquake and tsunami events ever 
recorded, including the 2011 M9.0 Tōhoku-oki event. 
The Tōhoku-oki earthquake was the fourth-largest 
and most costly earthquake event ever recorded. The 
World Bank estimates the economic losses exceed 
USD $210 billion ( JPY 22 trillion) in today’s terms. 
Although Japan’s population has a high degree of 
awareness and preparedness for earthquake risk, 
large earthquakes and their resulting perils represent 
a grave risk to life, economy, insurers and insureds.

The Japan Earthquake and Tsunami Model provides a 
robust view of risk, and it more accurately captures 
the best view from CoreLogic—where property data, 
advanced science and analytics are part of our DNA. 
CoreLogic understands the challenges re/insurers 
face when assessing Japanese earthquake risk as well 
as the increasing demand for flexibility that doesn’t 
compromise on science or our decades of 
experience; as such, the Japan Earthquake Model can 
be consumed in multiple ways, including via our 
proprietary platform RQE® and via the Oasis Loss 
Modelling Framework.

Japan Earthquake and Tsunami Model
Region specific innovations in both hazard and vulnerability

A comprehensive model solution covering 
earthquake ground shake, fire following, sprinkler 
leakage, liquefaction, landslide and tsunami

Over 113,290 stochastic earthquake events and 
24,000 tsunami-generating events in the model

The latest government research and CoreLogic-
augmented hazard science provides two views of 
hazard risk

Captures Japan-specific policies and insurance 
conditions

Vulnerability curves reflect local building practices 
and are calibrated from claims data from past 
events, including further research into post-Tohoku-
Oki stress and engineering tests

Built on a 300,000-year simulation, required to 
capture the complex nature of this solution
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The Science Behind Earthquake Modeling
Deep within the earth, where rock is ductile, fault surfaces 
are aseismic and glide smoothly relative to one another. 
However, at the surface, rocks are solid. This creates 
frictional contact across a fault surface, thus “locking” the 
fault. An earthquake occurs when strain from continuous 
plate motion at depth overcomes frictional resistance of 
the interlocked surface and is released in the form of an 
earthquake.  This is known as the seismic cycle, or a 
stick-slip process.
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Time-dependent probabilities capture this cyclical 
phenomenon representing the definitive scientific 
consensus to portray risk in the foreseeable future, not 
just the theoretical “long- term.” For Japan, this is applied 
to the main inland fault sources and subduction zone 
sources. CoreLogic has used time-dependent recurrence 
frequencies since 1997, as they reflect the scientifically-
accepted physical mechanism of frictional stress build-up 
and release at the tectonic plate or geologic fault 
interface.

Region-Specific Hazard Definition 
CoreLogic® honors the long tradition and proven 
methodology of Japanese earthquake science by adhering 
to customary region-specific use of hazard parameters.  

The CoreLogic model incorporates the latest research on 
hazard risk based on the December 2019 report released 
by the Earthquake Research Committee—Headquarters 
for Earthquake Research and Promotion (ERC-HERP) as 
implemented by the National Research Institute for Earth 
Science and Disaster Prevention (NIED) in the Japanese 
National Seismic Hazard Maps.

This includes updates for the Nankai, Sagami, Japan 
Trench and Kuril megathrust seismic zones in Japan. 
These drive over 98% of the total risk of Japan.  It also 
includes an improved nonlinear soil amplification model 
with a countrywide resolution of at least 250 meters.

The CoreLogic View of Risk
CoreLogic has made enhancements with our own 
research to develop our proprietary view of risk. The 
supplementary research CoreLogic scientists applied has 
created an enriched, fully robust view of hazard risk, 
resulting in a departure from the potentially conservative 
view posed by the government models.

These center on two main components:

1. The first affects the frequency and regularity of 
earthquakes that occur on the Nankai which drives 
more than three quarters of Japan’s seismic risk

2. The other component updates the attenuation 
functions. These describe how far damaging ground 
motions travel from the rupture area to a site. 
CoreLogic scientists have incorporated the latest 
research and analysis on the additional ground 
motion recordings from the Tōhoku-oki 2011 
earthquake.

We provide this view as our default view of risk, and in 
addition, we provide a view of risk that is more holistically 
aligned to the government view to aid clients in 
understanding the risk on their book of business.



Vulnerability Functions Based On The Latest 
Data and Local Insights
To accompany this release, CoreLogic has partnered with 
a local data company to launch a High Definition Industry 
Exposure Database. From this, we gain a truly granular 
view of the building landscape in Japan and was 
instrumental in the calibration of the model and in 
understanding the risk of fire spread and control in the 
fire following model.

The Japan Earthquake and Tsunami Model utilizes a full 
suite of vulnerability functions characterized in terms of 
peak ground velocity (PGV), including those developed 
uniquely for structures with seismic protection systems 
and region-specific construction practices such as the use 
of steel columns embedded in concrete, known as Steel 
Reinforced Concrete (SRC) and the various dwelling 
structure types. This results in hundreds of vulnerability 
combinations, and over a thousand when we include the 
secondary modifiers included in the model.

The CoreLogic model offers updates to performance-
based effects of deep foundations and seismic base 
isolation informed by damage and loss data from the 
Tōhoku-oki earthquake. Vulnerability insight is well-honed 
from hundreds of seismic studies conducted over the last 
30 years as well as first-hand observations of 90 
earthquakes worldwide, including nine in Japan. 
Vulnerability is also calibrated to claims from the 
Kumamoto (2016), Tōhoku-oki (2011), Kobe (1995), Tottori 

(2000), and Geiyo (2001) events.

Financial Modeling
CoreLogic has worked with clients to ensure that all 
payout rules used in the Japanese earthquake insurance 
market, including a variety of step policy types, are 
modelled regardless of platform.

A complete set of risk metrics and hazard metrics are 
available in the model. The RQE year loss table (YLT) 
uniquely features three-dimensional output: simulation 
year, events and sample outcomes. 

This allows users to retain the full distribution of 
uncertainty when using model output in dynamic financial 
analysis and capital modeling; the CoreLogic model has 
nothing to hide.

Import Resolution
Exposure data is accepted and geocoded at resolutions of 
latitude/longitude, postal code, district or city and 
prefecture levels.

When input data is provided at aggregate levels, the 
model adds refinement to the losses by using the 
CoreLogic 3D-disaggregation, where exposure is 
disaggregated in line with our high resolution and detailed 
understanding of the insured building stock.
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FOR MORE INFORMATION, PLEASE CALL 866-774-3282 
OR EMAIL US AT hazardrisk@corelogic.com


