
GWB Progress Report  
 

Name of Project:  
Bridge Over Troubled Waters: Building Resiliency to Tsunami Hazards by Training Indonesian 

Geoscientists and Local Communities to Develop and Field Check Tsunami Inundation Maps and 

Conduct Evacuation Drills in Coastal Cities of Java, Indonesia 

 

Investigators: 

Senior Investigators (PhDs) – 12 

Graduate Students – 6 

Undergraduate Students – 21 

Non-Profit Professionals - 3 

 

Research Institutions 

Universitas Pembangunan Nasional (UPN, Indonesia) 

 Dr. Carolus Prasetyadi (Indonesian Project Leader) 

 Dr. Eko Puripurno 

 Undergraduate Students (12) 

Institute of Community Developmemt (AMP, Indonesia) 

 Dr. Leslie Angeningsih 

Indonesian Institute of Science 

 Dr. Purna Putra 

 Dr. Eko Yulianto  

 Dr. Irina Rafliana 

Brigham Young University 

 Dr. Ron Harris (Project Leader) 

 Dr. Chad Emmett 

 Graduate Students (May Deng, Hanif Ibadurrahman, Allayna McFarlane, 

Will Meservy, Kevin Stuart, Sara White) 

 Undergraduates Students (7) 

Utah Valley University 

 Dr. Ann Arendt 

 Dr. Mike Bunds 

 Dr. Sarah Hall 

 Dr. Daniel Horns 

 Undergraduate Students (2) 

In Harm’s Way Non-Profit Organization 

 Nova Roosmawati 

 Rachel Dunn 

 Allision Liljenquist 

 

Summary of Project:  

Historical records we have compiled (Harris and Major, 2016) demonstrate 
that over the past 400 years there have been 105 tsunamis throughout Indonesia, 
which is an average of at least 1 tsunami every 4 years.  Just in the past 22 years 8 



tsunamis have struck Indonesia, 7 of which caused numerous fatalities (>200,000 
total deaths). Two of these tsunamis struck the densely populated south coast of 
Java, but were relatively minor. Since the last major tsunami in Java,30 m of 
potential slip has accumulated along the Java Trench. This slip could generate a 
Mw=9.0 mega-thrust earthquake and mega-tsunami like the one that struck 
Sumatra in 2004. High casualties in Sumatra were mostly due to lack of awareness 
and preparedness. The Waves Java Project is dedicated to making sure a similar 
scenario does not happen in Java.  Our project focuses on the following questions: 1) 
What evidence is preserved in the geological record for past mega-tsunami events 
along the Java coast?  2) Are those in harm’s way of tsunami hazards aware of the 
hazards they face and do they know how to respond?  3) What is the most effective 
way to increase resilience to tsunami hazards in Indonesia?  
 

Progress made in the first half of the project 

In 2016 we conducted the WAVES Java expedition to explore for deposits of 
paleo-tsunamis, communicate tsunami hazards risks through presentations and 
practice evacuation drills.  In ne month we investigated 24 different sites along the 
1200 km long coast of Java for geological and geophysical evidence of past tsunami 
events (Figure 1).  We assisted existing community-based disaster mitigation 
organizations at ten different locations where we made 30 presentations to > 2500 
persons. We also trained local disaster mitigation agencies how to use tsunami-
modeling software and develop tsunami inundation maps for their communities. We 
also conducted 10 evacuation drills in 4 different sites.  

 

 
Figure 1. Google Earth map of Java showing the locations of places we investigated and assisted with 
tsunami disaster mitigation education and evacuation drills. Most at risk communities 200-250 km from 
the Java Trench, which means a tsunami will arrive in less than 30 min after a major earthquake. 

 
During the outreach process we interviewed and surveyed around 1000 

people, comprising a broad spectrum of ages and social classes, in order to assess 
pre- and post-presentation tsunami knowledge and response.  The surveys indicate 



that most of those at risk are unaware of the dangers they face or how to respond.  
Surveys showed that the presentations increased understanding significantly, but 
some misconceptions still persisted, such as how best to respond.  These results 
demonstrate that integrating the social and geophysical sciences are essential in 
affecting change to how those most at risk recognize and respond to tsunami 
hazards.  

The most effective outreach approach we created are the simple 20-20-20 principles. 
It connects the length of shaking from an earthquake (> 20 seconds) with the response time 
(<20 minutes) and the evacuation target (20 meters elevation). 

The most rewarding aspect of the project was witnessing local communities embrace 
the efforts we made and develop and conduct their own tsunami disaster mitigation 
programs after we left. 
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Professional Presentations (7) 

1) Four invited presentations at the annual meeting of the American Association of 

Engineering and Environmental Geologists (AEG), Sept 2016. 

2) Poster at the Annual American Geophysical Union meeting in San Francisco, Dec 2016 

3) Talk at the Annual SEG meeting, Oct 2016 

4) Talk at a conference on Natural Hazards in Indonesia, Oct 2016 

5) Two abstracts accepted at the Symposium on the Application of Geophysics 

to Engineering and Environmental Problems (SAGEEP), March 2017 

 

Anticipated actions 

1) Analyze samples we collected of candidate tsunami deposits: 

a. Grain size distribution and composition 

b. 14C ages 

2) Analyze Ground Penetrating Radar (GPR) data collected from sites with known tsunami 

deposits. 

3) Analyze high resolution DEM data collected by differential GPS and drone surveys. 

4) Analyze results of interviews and surveys 

5) Conduct 2017 field survey in Bali, Lombok and Sumbawa 

 

Problems Encountered 

1) Lack of preservation of tsunami deposits in most locations due to cultivation or erosion. 

2) Sickness and Typhoid issues 

 

Summary of Financials  

1) We stayed within the budget constraints  

2) The GWB grant helped us leverage and additional $45,000 from other sources for a total 

budget of $90,000. 

http://doi.org/10.1144/SP441.2


3) Other contributions were made through BYU Study Abroad, In Harm’s Way Non-Profit 

Organization and crowd funding efforts.   

4) Senior personnel and students from BYU and UVU also received small grants to cover 

expenses. 

 

Photos and movies 

An invitation was sent to a dropbox folder with movies and photos 


