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Report on the 2016 Ecuador earthquake and the Japan-Ecuador collaboration
activities
Erick Mas (Tohoku University), Shunichi Koshimura (Tohoku University)

1.Introduction

On April 16, 2016 at 23:58 (UTC) (April 17, 08:58 in JST), a moment magnitude Mw 7.8 earthquake occurred near the Pacific coast
of Ecuador in South America. The epicenter was located 29 km south east of the towns of Muisne and Pedernales. These towns
are approximately 170 km north west from the capital city Quito. The strong shake was felt in 23 provinces of Ecuador and as far
as the southern areas of Colombia. At least 663 people were killed. In Tohoku University a strong collaboration with the Ecuador
government has been going on since 2013 through the Japan International Cooperation Agency (JICA). A strong earthquake and
possible tsunami was already feared by both parties before this event, thus, knowledge and technology transfer to strengthen
disaster risk reduction was the main objective of our collaboration. Herewith the characteristics of the event and the Japan-Ecuador
collaborative activities are presented.

2.Earthquake characteristics

The mechanism of the event was of a reverse fault, consistent with the patterns known for the interface of the Nazca and South
American plates. Before the event, there was evidence of highly locked asperities for the Ecuadorian subduction zone. The last
major events near this area were the 1906 (Mw 8.8), 1942 (Mw 7.8), 1958 (Mw 7.8) and 1979 (Mw 8.1) earthquakes. According to
accelerograms from the National Accelerograph Network in Ecuador, the maximum value of peak ground acceleration (PGA) was
found in Pedernales (PGA-E 13.8 m/s*; PGA-N 8.3 m/s’, PGA-Z 7.3 m/s%). Other values remained below 3 to 5 m/s’. In addition, it
was observed that to the north, values of PGA were lower and with longer duration compared to the ones observed to the south. The
data of accelerograms for this event can be obtained from the Geophysical Institute (IG-EPN) at this link (http://www.igepn.edu.ec/
€q20160416-data ).

3.Tsunami source
The epicenter of the event was located inland, nevertheless, due to the size of the ruptured area and its reverse fault mechanism,
water bodies of the Pacific Ocean were displaced and consequently produced a tsunami recorded by instruments. For instance,
the DART buoy (ID-32067) offshore Ecuador and the tide gauges located in
Esmeraldas, Manta and Libertad registered the event 2 min, 10 min, 80 min and
3 hrs. after the earthquake respectively. The maximum tsunami amplitude was
approximately 1.5 m near Esmeraldas. In addition, in Manta a 6.5 cm coseismic
subsidence was confirmed by the signal and later on field by the Oceanography
Institute (INOCAR).

4.Damage report

According to the latest report (May 19, 2016) from the Secretary of Risk
Management (SGR), the aftermath of the event is summarized as follows: 663
people were killed, 9 are missing, 6,274 remained injured, 113 people were
rescued, 28,775 evacuees in shelters and more than half million kits of food
were distributed to the affected families. Reports from the United Nations
Office for the Coordination of Humanitarian Affairs (UN-OCHA), the damage
to housing and services were of approximately 13,962 houses in the urban area
and 15,710 in rural areas. In addition, 875 schools and 51 health facilities were
damaged. In Tohoku University, remote sensing technology is being used to
rapidly estimate the damage from earthquake and tsunami.

5.Japan-Ecuador collaboration

Since 2013, JICA together with SGR, IG-EPN and INOCAR started the
project for strengthening capacities on earthquake monitoring and tsunami
early warning systems. Here, Prof. Shunichi Koshimura has been sharing with
Ecuador counterparts about tsunami science and technology for simulation and
warning. In addition, members of SGR and INOCAR were trained at Tohoku
University on tsunami simulation and damage estimation methods.

Lastly, we would like to express our sincere condolences to the people in
Ecuador on the losses and damage due to this earthquake.

Fig. 1- a) The epicenter of the event
marked with a star; b) Remote sensing
technology for rapid damage mapping; c)
Damage to buildings (Courtesy: INOCAR)
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