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PREFACE 
We have gone through 2017 and encountered many good things as well as several lessons for us 
to improve in 2018. One of the good things about the insurance industry is the issuance of PMK 

247/PMK.06/2016 regarding the insurance of state-owned assets, bringing about a positive energy. 
The issuance of this PMK by the government through the Ministry of Finance shows that the 

government is really starting to shift its financial policies from post-ante to ex-. Although the 
execution of these agenda is still awaiting clearer technical regulations, this issuance alone is a 

praiseworthy improvement. Throughout the year, many discussions and talks have been done to 
address that issue. We hope that in the coming years, this can be an opening gate to bigger matters 

of Disaster Risk Financing national schemes, which are one of the components of the national 
defence on disaster.

The 6.9-magnitude earthquake that happened in Tasikmalaya on December 15th, 2017, striking at a 

depth of 107 km became a lesson at the end of the year after a series of tropical cyclones that is 
Cempaka and Dahlia. At the time of writing, Mountain Sinabung in North Sumatra and Mount Agung 

in Bali are still at their highest level of alert status (Level IV). Just like what we often heard from the 
historical records and the geologists’ statements, this cluster of islands called “NUSANTARA” is 

indeed a laboratory of disaster, and will always be for a very long time according to human time 
measurement. The events in 2017 are like reminders for us. Therefore, adapting to the disasters is 

a necessary, including mitigating the possible financial effects. 

Overall, we thank you for the support and the well-established partnerships up until now. Let’s 
welcome this New Year with a spirit of optimism.

Merry Christmas and Happy New Year.

Best regards,

Yasril Y. Rasyid

President Director
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EDITORIAL

Dear readers, to start the year of 2018, please 

allow us to publish three articles.

The first article discusses the rare tropical 

cyclones happening in Indonesia. The second 

talks again about the new Indonesian 

earthquake source map officially released by 

Pusat Studi Gempa Nasional (the National 

Center for Earthquake Studies). This article 

complement the discussion about earthquake 

sources covered in the previous edition. 

Meanwhile, the third article is published due to 

the many questions arising after the 

Tasikmalaya earthquake on December 15th, 

2017, triggered a tsunami early warning in the 

south coast of Java.

Finally, we would also like to say Merry 

Christmas and Happy New Year 2018. Peace 

be on earth and in our heart.

Happy reading.

Page 6 -  Cempaka, Dahlia then Eceng 

Gondok
Tropical cyclone phenomenon in Indonesia
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Cempaka, Dahlia then Eceng 
Gondok?
Dennish Ari Putro 

On Monday (27/11) at 19.00 WIB, the Tropical Cyclone Warning Center (TCWC) BMKG Jakarta 
detected a growth of tropical cyclone named “CEMPAKA”, very close to the south coast of Java.

Many may ask why it is named Cempaka, unlike the names given to recent cyclones in the USA such 

as Harvey, Irma, and Maria, or unlike the previously popular cyclone names: Katrina or Sandy. This is 
because BMKG Indonesia, represented by TCWC Jakarta and as instructed by the World Meteorogical 

Organization (WMO), is responsible to monitor every potential tropical cyclone growth in Indonesian 
waters in the South Indian Ocean and the Southwest Pacific Ocean since the 2007/2008 hurricane 

season. TCWC Jakarta names the tropical cyclones after the flowers and fruits in an attempt to lessen 
the negative impression of those cyclones. Before Cempaka, TCWC Jakarta has named several 

tropical cyclones including Durga in 2008, Anggrek in 2010, and Bakung in 2014.

So, what is the name going to be after Cempaka? The answer is Dahlia, according to the alphabetical 
order. After Dahlia, what is the following flower name starting with an E? Eceng Gondok? Of course 

not. TCWC Jakarta has prepared two lists of names to be used as the name of tropical cyclones; 
names that are quite beautiful and familiar for us. In List A, we have Anggrek, Bakung, Cempaka, 

Dahlia, Flamboyan, Kenanga, Lili, Mangga, Seroja, and Teratai. In List B, we have Anggur, Belimbing 
Dukuh, Jambu, Lengkeng, Melati, Nangka, Pisang, Rambutan and Sawo. Apparently, after Dahlia, the 

Picture 1. Cempaka Tropical Cyclone making landfall along the south coast of Java 
on November 28. HIMAWARI-8.
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next tropical cyclone name 
is going to be Flamboyan.

P r e v i o u s l y, t r o p i c a l 

cyclones or typhoons and 
hurricanes are named 

a f t e r t e c h n i c a l 
terminologies such as 

01S, 02S, 24N, 95N, etc. 
based on their time of 

o c c u r r e n c e i n t h e 
hurricane season, as well 

as their locations in the 
northern or the southern 

hemisphere. However, 
WMO decided to use 

names instead of technical terminologies to ease the process of information dissemination and to attract 
the society’s attention so that they can prepare and be aware before the tropical cyclone comes. These 

days, the naming of tropical cyclones follows the list prepared by related TCWC and not chosen out of the 
blue. The tropical cyclone’s name can be retired or changed and excluded from the name list if the 

cyclone takes a huge number of victims or causes severe damages. The replacement name will be 
discussed and determined in the annual meeting of WMO Tropical Cyclone Committees. Some several 

retired cyclone names are Haiyan (Filipina, 2013), Sandy (Amerika Serikat, 2012), Katrina (Amerika 
Serikat, 2005), Mitch (Honduras, 1998) and Tracy (Darwin, Australia, 1974).

Indonesia is among the countries that are already used to flood, but not when Cempaka hit Pacitan, East 

Java, in November. The tropical cyclone caused a disaster far more severe than what was expected. 
Lingering on the Pacitan coast, Cempaka brought heavy rainfall to that area, causing flood and 

landslides. At the end, Cempaka took 20 victims, destroyed 1.709 houses, and caused a loss of about Rp.
600 billion.

Picture 2. Zone Division for the Regional Specialized Meteorological Centres (RSMC) and 
Tropical Cyclone Warning Centers (TCWCs).
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Analysis of Tropical 
Cyclone Cempaka 
The author tried to analyze Cempaka tropical cyclone. 

The monthly rainfall in November for the last 30 years 
(1987 – 2016) in Pacitan is around 110 mm to 125 

mm.  However, when Cempaka came to Pacitan 
coast, the November rainfall increased drastically to 

around 800 mm to 950 mm.

After that, the author conducted a hindcast—testing a 
model using data from previous occurrences, or in this 

case is Cempaka. The author used the Weather 
Research and Forecasting (WRF) weather model, 

which is a model developed by the National Center for 
Atmospheric Research. WRF is a numerical weather 

forecasting model designed for the research and 
forecast of atmosphere operational. The purpose of 

this hindcast is to know whether there is a model that 
can be used to analyze this occurrence. After that, an 

algorithm testing was also conducted to find out the 
potential tropical cyclone based on the output of WRF 

model.

Picture 5 shows the output of WRF for Cempaka 
tropical cyclone. This output shows that the signs of a 

potential tropical cyclone growth had been detected 
since November 23. This potential tropical cyclone 

stayed on the south coast of Java and then moved 
north on November 24 and 25. On November 26, the 

potential tropical cyclone moved southwest and 
rotated stronger into a tropical depression. On 

November 27, the tropical depression became 
Cempaka tropical cyclone and moved northeast to the south coast of Java. On November 28, Cempaka 

made landfall on the south coast of Java. From the model testing, WRF was able to predict the 

Picture 3. History of the occurrence of tropical cyclone 
Durga in 2008, Anggrek in 2010, and Bakung in 2014.

Picture 4. Data of the total average of monthly rainfall in 
November since 1987 until 2016 (above) and the data of 
observation in November 2017.
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occurrence of tropical cyclone Cempaka. WRF was able to detect the potential growth of tropical cyclone 
and which area it potentially affects. The accuracy of the generated precipitation can still be improved 

through an assimilation of BMKG’s weather observation data, which was not conducted yet in this trial.

Besides WRF, the author also conducted an analysis using the satellite image data from HIMAWARI-8, 
which is a geostationary satellite operated by Japan Meteorological Agency (JMA) to support weather 

forecasting, tropical cyclone detection, and meteorological research. HIMAWARI is used to know the real-
time condition on the scene using the cloud clusters system and the method developed by Houze in 1993.

HIMAWARI Satellite can show the condition of Cempaka as illustrated in Picture 6. Cempaka is seen to 

make landfall while bringing clouds of potentially heavy rain for the Special Region of Yogyakarta. The 
use of HIMAWARI image can be used to monitor current condition of the tropical cyclone, to help raise 

awareness, and to support the evacuation process.

Actually, based on BNPB data as shown in Picture 7, Pacitan is an area with a low flood vulnerability 
index (FVI). This index must be monitored because every river has a high disaster potential. However, the 

precipitation that was way above the normal standard had caused flash floods. Besides, the fact that the 
area had no history of flood by rain from tropical cyclone landfall, and that the buildings were not prepared 

to sustain floods, had cause huge losses.

Picture 5. The result of WRF simulation for November 23-28, the vector shows the wind direction, the red circle shows the 
location of the low pressure and the vortex position.
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Relationship between Cempaka and Climate 
Change 

Many ask, is Cempaka caused by climate change? The author tries to synthesize several results of 

researches about the relationship between climate change and tropical cyclone. In early December, the 
author found an article about climate change and Hurricane Harvey, a hurricane that took 82 million 

victims and caused a loss of 180 million US dollar. 

The annual meeting of American Geophysical Union in New Orleans announced two research results 
regarding the rainfall caused by Hurricane Harvey. The meeting supported the preliminary prediction 

results that human-induced climate change is the reason of the increasing intensity of rainfall.

Mark Risser and Michael Wehner in their article published by Geophysical Research Letters (GRL) cited 
the total typhoon rainfall and calculated the possible volume of rainfall under the current climate condition. 

Then, they ran their calculation all over again, but their purpose was to see whether a similar hurricane 
could occur in the 1950s, when the level of the greenhouse gases was lower.

Previously, it was predicted that the increase of rainfall caused by climate change is at around 6%. 

However, the result of their analysis shows that global warming has increased the rainfall level by at least 
19%. They also found that the anthropogenic climate change possibly increases the observed chance of 

Picture 6. HIMAWARI Satellite Images for tropical cyclone Cempaka before landfall on November 27 and after landfall on 
November 28.
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rainfall. That means HARVEY rainfall was 10 
times more likely to occur due to the 

anthropogenic climate change. “Harvey was 
initially unexpected," said Michael Wehner 

from Lawrence Berkeley National Laboratory 
in Berkeley, California. Even in 2017, he 

noted that the possibility of a rainfall in Texas 
was only 1 of 3.000. Nevertheless, perhaps 

we need to be more familiar with these kinds 
of massive occurrences. Researches from 

Geophysical Research Letters are not the 
only ones analyzing Harvey that come up 

with this conclusion.

Picture 7. Index of river flooding disaster risk 
(above) and a flash flood (below). Source: 
INARISK – BNPB.

Picture 8. The total rainfall (mm) for Houston, Texas, on August 25-31, 2017: GHCN Station with 5 daily 
unsmoothed measurement (left); Smoothing using the stationary and kriging Gaussian processes from the GHCN 
station - total (middle); Estimation by NOAA’s Advanced Hydrologic Prediction Service (AHPS), based on the radar 
and rainfall data (right) (Risser & Wehner, 2017).
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In a study published in Environmental 
Research Letters (ERL), researchers 

from Netherland observed the level of 
rainfall intensity since the first recorded 

intensity data (around year 1880), and 
two models of global climate changes. 

“We are trying to know how extreme or 
rare this occurrence is, and can climate 

change affect the possibility of this 
occurrence?" said Karin van der Wiel 

from Royal Netherlands Meteorological 
Institute (KNMI).

They found that Harvey rainfall was 

approximately three times more likely 
to occur now than in the pre-industrial 

era, and 15 times stronger. "While in 
the pre-industrial times you would have expected one of these events in 2.500 years, today you will have 

three of them in the same period of time, " said van der Wiel.

A study by GRL and ERL is the most recent one that relates Harvey intensity to the anthropogenic climate 

change, yet recently a new group came into a very similar conclusion. In November, an MIT meteorology 
expert, Kerry Emanuel, published a paper in PNAS, which exposes that Harvey effective rainfall is 

approximately six times more likely to be caused by climate change. “The people want to know,” said 
Wehner, “Does climate change affect the fact that my house is flooded?” Even though the three 

researches may come up with slightly different numbers, all results are within the same range of 
uncertainty. All researches show that there really is human influence on Harvey. “However global warming 

itself does not cause the hurricane, it only increases the intensity of the rainfall,” said Tri Wahyu Hadi, a 
Meteorology expert from Bandung Institute of Technology.

From these researches, it can be concluded that a warmer and wetter earth affects the amount and the 

intensity of rainfall, with Harvey as one of the recent examples. This huge increase of probability is 
consistent with what happens with the risk when the distribution of events shifts toward the tail. It will be 

very interesting to evaluate this increase in relation to the bigger concentration of water vapor, convection 
activity in stronger storms, longer duration, and greater frequency of occurrences.

Picture 9. Return period of total rainfall (mm) in Houston, Texas, based on 
3.700 simulations from six models of global climates between 1981-2000 
(blue), and 2081-2100 from RCP 8.5 simulation (red). The dots show the 
averages of the six climate models (Emanuel, 2017).
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Risk Potential 
Weather and climate disasters can cause great impacts on human and the finance in the society. In 2016, 

there was a loss of 127 billion US dollar caused by meteorological, hydrological, or climate disasters, and 
that year is the fifth year with the biggest insurance loss since 1980. In U.S. only, there were 15 events 

with a loss of at least 1 billion US dollar. In 2017, hydro-meteorological and climate disasters resulted in 
the death of 282 people. The estimated loss caused by hurricane Maria, Irma, and Harvey ranges from 55 

to 100 billion US dollar.

The number of extreme events that caused loss in certain years is influenced by the change in human, 
like the increasing population and infrastructure as well as natural climate variables. Besides, researches 

yield proofs that the frequency of extreme disaster occurrences has changed, mainly the extremely warm 
temperature and the high rainfalls. Some proofs show human contribution to the change of the tropical 

and extra tropical storms activities. It is more likely than not that further changes will occur in the future as 
a response to human influence.

Quoting a statement from the Bank of England, “Insurance must improve their method in calculating the 

potential risk through the catastrophe model for natural disasters like typhoons/tropical cyclones, forest 
fire, and earthquake, considering 2017 is estimated to be the record year for such losses.” Hurricane 

Harvey, Irma and Maria are estimated to have caused an insured loss of at least 100 billion US dollar, 
compared to the loss of around 74 billion US dollar caused by Hurricane Katrina in 2005.

Picture 10. Number of loss events based on the type of disaster from 1980 to 2016. (Source: Munich Re 
NatCatSERVICE, 2017).
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Updating Indonesian Earthquake Hazard and 
Source Map
Ruben Damanik 

In September, the Ministry of Public Works and Human Settlements had just launched Indonesian 
Seismic Hazard Map 2017 which is the updated version of the previous seismic maps. The update 

considers several things, including the new identification of earthquake sources from the perspective of 
geology, seismology, and geodesy; information development about the most recent earthquake 

occurrences; and the details of the background source of earthquake epicenters.

In recent years, researches about terrestrial scientific information have been intensively done by the 
researchers, academicians, and experts in cooperation with several national and international institutions 

under the organization named PuSGen (Pusat Studi Gempa Nasional—National Center for Earthquake 
Studies). Overall, within a period of 5 years the number of active fault lines have been successfully 

mapped and there are 295 defined earthquake sources. This number consists of 242 earthquake sources 
discovered until before 2017 and 53 earthquake sources based on the National Earthquake Map 2010. 

Besides the active fault lines, the team has also added earthquake parameters from those active fault 
lines, including the slip rate, maximum earthquake magnitude, data of the time of previous earthquakes, 

and earthquake return period.

Picture 1. Map of active fault lines in Indonesia (PuSGeN, 2017).
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Researches about the mapping of active earthquake sources on land in Java have started to attract 
attention. Various scientific methods including geomorphology, paleoseismology, and GPS studies are 

used to map the active faults. Picture 2 shows the identification of active faults across the cities and 
districts of Java. The last research has successfully identified several main faults in Java Island, which 

are Semarang, Kendeng, and Baribis faults, all of which are parts of the thrust fault from Subang to 
Surabaya.

The existence of active faults across big cities in Java Island has been a big concern especially in 

Semarang, Cirebon, and Surabaya, because the characteristics of  earthquake risks in those big cities are 
increasing.

In estimating the rate of Peak Ground Acceleration (PGA), the input parameter data of the slip rate and 

the fault dimension is used.  The selection of the input parameter will result in the increase/decrease of 
the acceleration rate especially in Java Island, because of the fewer earthquake occurrences in the 

locations of those faults. There is also huge uncertainty, and considering the public policy, a lighter 
weighting is done in these faults’ slip rate parameter. Thus, in the future it is very urgent that more 

Picture 2. Active Faults in Java Island Successfully Mapped. (PuSGeN, 2017).
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comprehensive researches are done on these faults with potential significant impacts, so that the 
parameter rates can be confirmed, providing a justification basis for parameter selection.

In Sumatera Island, several 

updated active faults have been 
identified, including the Nicobar, 

Seulimeum-North and Aceh-
North Segments located on the 

northern part of Sumatera 
Island, and Mentawai fault in the 

western waters of Sumatera. 
Pidie Earthquake at the end of 

2016 are important because it 
brought up a new fault zone, 

which is Pidie fault. Later on, it 
was agreed that that earthquake 

zone will be included in the 
revised map.

The update of the data input of 

active faults slip rate parameters 
across Sumatera Island has 

been done. Besides, based on 
recent observations, there are 

more active faults segments 
than ever. Picture 3 illustrates 

the data on act ive faul ts 
segments in Sumatera Island, 

one of which is Tripa fault, which 
is divided into 5 segments.

Considering the quality of the data, especially the relatively good geology data, no weighing was done in 

the input of the production of maximum ground acceleration map of Sumatera Island.

In Sulawesi Island, previously there were 12 identified earthquake sources. Now, 50 earthquake sources 
have been identified. Related researches show a significant decrease of the calculation of active faults 

Picture 3. Active fault lines in Sumatera. (PuSGeN, 2017)
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shear rate in the southeast area, among Lawanopo, Walane, Matano, and Palu Koro faults. The 
seismicity in Sulawesi is related to the subduction in the northern part of Sulawesi, Palu Koro fault, 

Matano fault, and the subduction of Maluku sea plate in the east.

Previously, there were 12 earthquake sources known to exist in the active fault in Papua. Now, there are 
80 known earthquake source segments. On the other hand, in Nusa Tenggara—Banda there is an 

addition of area that was unrecorded by the previous map, becoming the 49th earthquake source segment 
there. Kalimantan is the area in Indonesia with the lowest seismicity rate. However, based on BMKG 

Picture 4. Map of active Faults in Sulawesi Island and the shear rate. (PuSGeN, 2017)
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records, an earthquake with a magnitude of 5,7 was recorded on February 25, 2015, indicating that 
Kalimantan is not entirely safe from earthquakes. The active faults successfully identified in the National 

Earthquake Source Map 2017 are the Tarakan, Mangkalihat, and Meratus faults.

These faults are more than 100 kilometers long and can potentially cause an earthquake with a 

magnitude of 7. 

Overall, the research results of the Team for Updating of Seismic Hazard Maps of Indonesia have defined 
as many earthquake sources as 295 active faults, 242 of them were successfully discovered until before 

2017. Based on the compilation of these earthquake sources published by	 the	Ministry of Public Works 

and Human Settlements along with the update of Indonesian administrative data as a result of regional 
expansions, MAIPARK has conducted a review study of earthquake which uses the Probabilistic Seismic 

Hazard Analysis method and Maipark Catastrophe Model program, in a hope that the earthquake risks 
maps have used all nationally-standardized data  as well as the newest information and methods for 

Indonesia.

Picture 5. Three earthquake source zones in Kalimantan Island (PuSGeN, 2017).
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Potential Tsunami from Onshore Earthquake
Daryono 

Since the 6,9-magnitude earthquake shook 

Tasikmalaya and the surrounding areas 
(15/12) until now, there are still citizens 

who ask BMKG: Why is it that an 
earthquake with an epicenter on land can 

potentially cause a tsunami?

As we know, Tasikmalaya earthquake, 
which can potentially cause a tsunami, 

initially had an epicenter at sea with the 
coordinate of 8,03° S and 108,04° E.

After an updating process, a stabil 

magnitude is obtained with an epicenter at 7,75° S and 108,11° E. This epicenter apparently was located 
on land, 3 kilometers away from the coast, at Dusun Buniayu, Cikawunggading Village, Cipatujah, 

Tasikmalaya Regency to be exact. Although the epicenter was located on land, BMKG still issued a 
tsunami early warning.

It is important to know that when issuing a tsunami early warning, BMKG does not rely on the magnitude, 

the depth of the earthquake, and the location of epicenter. Instead, it relies on the proposal of tsunami 
database already in the Decision Support System (DSS). Although an earthquake is of 6,9-magnitude, if 

DSS yields a warning proposal, then BMKG will issue a tsunami early warning.

An earthquake with an epicenter on land can still cause a tsunami. This can be easily explained. One 
thing to understand is that the source of an earthquake is not in the form of a point, but a fracture in the 

form of a rupture. Therefore, although the epicenter is located on land, the formed fracture could extend 
to the sea, making it possible for the earthquake to trigger a tsunami. An epicenter located on a coastal 

land can also cause a tsunami if the produced earthquake triggers a seabed landslide.

There are several examples of onshore earthquakes that caused a tsunami, such as:
1. Great Alaska Tsunami was triggered by a 9,2-magnitude earthquake on March 27, 1964. A very 

powerful tsunami hit most of the Pacific Ocean area.

Picture 1. Shake map of Tasikmalaya Earthquake (BMKG, 2017).
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2. On July 17, 1998 Aitape Tsunami was triggered by an earthquake with an epicenter on land. The 
resulted tsunami had a run-up with a height reaching to around 10-15 meters in the Aitape beach, 

Papua New Guinea.
3. Manokwari Tsunami was caused by an earthquake with a magnitude of 7,6 on January 3, 2009, 

triggered a tsunami with a height of 80 centimeters in Manokwari, 35 centimeters in Biak, and 20 
centimeters in Jayapura. 

4. Kaikoura Tsunami, New Zealand, was caused by a 7,8-magnitude earthquake, triggering a 7-meters 
tsunami.

Besides the rupture area extending to the sea, an earthquake with a big magnitude on a coastal land can 
indeed trigger a landslide/slump under the sea.

All of the tsunamis mentioned above are triggered by earthquakes with epicenters on coastal lands. 

Therefore, based on the theory of tsunami formation by an onshore earthquake, may we understand that 
although earthquakes with epicenters on land can trigger a tsunami, it is not always the case.

Compiled by Daryono 
Kabid Informasi Gempabumi dan Peringatan Dini 
Tsunami BMKG 
Vice Presiden HAGI Divisi Science and 
Technology 

*Republished with permission from the author
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