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FOREWORD 

Eid Mubarak 1 Syawal 1438 Hijriyah. Please forgive any transgression that we may have done in 

the past. 

Time flies and now we already pass half of the year 2017, we have passed Ramadhan month and Eid 
Mubarak for those who celebrate it. We are certainly still in the atmosphere of Eid and forgiving one 

another among friends, relatives, and colleagues. Getting back to work, we are ready to keep 
progressing, growing, and developing. So does MAIPARK as a specialized insurance company, we 

also keep growing and developing in the middle of the growth of insurance industry, especially in 
the sector of catastrophe insurance. 

In an upcoming couple of years, the Indonesian government will build infrastructure, ranging from 

the construction of toll roads, MRT, to power plants. Along with this construction, we also need to be 
aware of the factors that can obstruct the construction, such as natural disasters which often occur 

in our beloved country. In the few past years, landslides have often occurred as there have been 
many floods which are a ‘regular’ annual disaster. In addition to floods and landslides, we also need 

to be alarmed of the potential of big earthquake occurrences which although rare in frequency, they 
have both significant economic and non-economic loss potential. 

As a way for MAIPARK to give back and show concern to Indonesia related to disasters, we present 

to the insurance industry this edition of WASPADA which contents will talk about disaster-related 
issues starting from technological disaster and its relation to natural disaster, new earthquake 

source map which can influence the calculation of earthquake risk and its difference with the 
disaster index map, until the occurrence of landslide in Ponorogo on 1 April 2017.

Last but not least, we would like to thank for the support and partnership that have been intertwined 

up until now. 

Best Regards,

Yasril Rasyid 
President Director
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This edition is published after Ramadhan 
month which is a sacred month for 

Moslems. Fasting done by the Moslems in 
this month is not only a form of personal 

rite but also essential to training sensitivity 
to the suffering of human beings who are 

in need; it trains an individual to become 
more sensitive and caring to their 

surroundings.
This April,, there was a landslide that took 

dozens of casualties in Banaran Village, 
district of Ponorogo which is well-known 

with Reog art and its nickname as the city 
of santri (Islamic boarding school 

students). The indication of danger had 
been apparent for 3 weeks. If only we had 

been more alarmed and paid more 
attention, the number of casualties could 

have significantly been less. 
We are fully aware that this WASPADA 

Newsletter is still far from perfect, still in 
the atmosphere of Eid al-Fitr, we would 

like to apologize for all shortcomings and 
we will keep becoming better in the future, 

to be one of the newsletter that campaigns 
concern towards risk management 

especially catastrophe risks. 
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Disaster, Nature & Technology
Shofianina Dwi Ananda Putri & Fiza Wira Atmaja 

In general, the term ‘disaster’ is more related to the events caused by the increase of a natural activity 

which can threaten human life. Earthquake, volcano eruption, flood, landslide, and other natural 
occurrences bring the threat of property loss, injured victims and casualties. Not to mention, such events 

can also affect the psychological and economic conditions of the victims. With a similar threat of impacts, 
there is another disaster that also impends human life. Human activities and the development of 

technology also take part in the occurrence of this disaster, which is defined as non-natural and social 
disasters. 

Figure 1. Categorization of disasters according to Law No 24 of 2007 
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According to Law No 24 year 2007, the categorization of three kinds of disaster is based on the causing 
factors of the disaster. However, if seen from the potential impacts they cause, non-natural disasters have 

similarly serious impacts as natural disasters. One of the kinds of non-natural disaster is a technological 
failure, which still consists of many kinds of failure. According to the Center for Risk Studies, University of 

Cambridge, there are several kinds of technological failure disaster including nuclear leakage, industrial 
accident, an impact of technological development, misconduct of infrastructure construction, and cyber 

threat [1]. In Indonesia, transportation accident and sabotage also belong this category. 

Technological disasters have become the main threat for today’s business and individuals. Nonetheless, 
ironically, technological failure disasters are still rarely addressed in Indonesia while in fact, they have the 

potential to cause environmental pollution, and damage to buildings in areas which are not ready to face 
such events.  Other consequences also get stronger because many people living in the big city, near to 

the industry and other infrastructures, can also be affected by the disaster. Furthermore, if the disaster 
happened on a large scale, it would have the potential to threaten the global economic stability. 

	 Figure 2. The number of natural disasters from 1900 to 2011 (source: www.emdat.be ). 

http://www.emdat.be/
http://www.emdat.be/
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Interestingly, natural disasters can also trigger the occurrence of technological disasters, which is already 
known as natural-technology (natech) disasters. The combination of both natural and non-natural 

disasters can be complex and worsen the disaster. In the last 2 decades, the frequency of natech 
disasters have increased and the thing is that such disaster can affect us in local, regional, to international 

scales. In addition, the increase of such disaster is also predicted to be caused by the increasing danger 
potential of nature due to the climate change, increasing industrialization, and society’s vulnerability. 

What is A Technological Disaster?

A technological Disaster is a disastrous event caused by human error in controlling technology or 
technological system damage. It often comes from an error in the system due to the unsuitability between 

the system design and the condition in which the system works. The mechanism of damage can come 
from an explosion which might lead to injured victims or casualties. If what happened was a transportation 

accident, it could injure or even kill passengers and the vehicle’s crews and cause pollution. Industrial fire 
can produce high temperature and damages in a larger scope. More dangerously, if there were pollutants 

released to the body of water or to the air then spread to and lead to water or air pollution causing the 
areas to be unable to inhibit, the wildlife and ecological system could be disrupted. 

The impacts given by technological disaster could also become more complex if the disaster occurred as 

an effect of a natural disaster. Nevertheless, such event does not only depend on the kind, magnitude, or 
damage level of the triggering disaster, but it also depends on other factors including the system in the 

industry itself, such as the kind and quantity of chemical substances, type of tank and storage condition, 
design, age, treatment, and also management and safety scheme. The systems that are usually easily 

disrupted by an earthquake and flood are atmosphere and pressure in the storage tank and pipes. [2]
Below are some characteristics of a technological disaster event triggered by a natural disaster: 

a. Both events can occur simultaneously  

b. Rescue and preventive steps do not function due to the occurring natural disaster  

c. Emergency rescue team can be trapped or become victim to the natural disaster 

d. Emergency action to the release of a chemical substance can be obstructed due to a 
natural disaster, or the natural disaster can also worsen the impacts  

e. The control and recovery upon impacts of the release of a dangerous chemical 
substance can be slow due to a natural disaster occurrence, or vice versa.
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Technological Disasters Record

March 2011 recorded a painful history for Japan. At that time, a 9.0 M earthquake occurred followed by a 
tsunami which struck Tohoku. This disaster caused Fukushima Daichi Nuclear Plant fail to operate and 

explode and also release a huge amount of radioactive material to the air. In addition, the disaster also 
led to the fire of Cosmo Oil mine installation and several chemicals, petrochemicals, and electronic 

factories, including JFE Holdings Inc. factory which is also the fifth biggest iron producer in the world. Due 
to this event, 15000 people were dead and there was also a loss of properties, severely damaged 

infrastructures, and an economic loss of approximately USD 200 billion or about 4% of Japan’s GDP. 
Japan’s economic development in that year was also estimated to decrease by 0.5% [3]. It was predicted 

that this has been the biggest loss due to a natural disaster throughout the history [4]. Two years after the 
earthquake, about 300 Japanese who had lost their homes still lived in shelters. The severe damage 

caused by the earthquake made the insurance industry to pay almost USD 35 million for the loss [5].

	
Figure	3. Explosion occurrence as an impact of earthquake and tsunami in	Japan	[10]. 
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One of the biggest events happened in 2015. This event is recorded to be the worst technological disaster 
in Asia and becomes the event with the biggest insurance loss throughout 2015. A huge explosion 

happened in a chemical factory in the harbor city of Tianjin, China. The fire that occurred caused many 
explosions. The fire that happened due to the early explosion continued to flame uncontrollably for a 

week, causing the second explosion. Because of this event, more than 100 people were dead, and 
hundreds of others were injured. Thousands of vehicles were burned, and nearby buildings were 

destroyed.  Shattered pieces of glass spread around in 3 km radius from the center of the explosion. It 
also severely damaged the new cars parked in shelter facility for imported goods. The insurance loss was 

estimated to reach USD 2.5-35 million [6].

In Indonesia, technological disasters have been recorded. It was exactly 22 years ago when 
seven storage fuel tanks owned by Pertamina were burned because of getting struck by a 
thunder. The thunder struck a device which at that time was filling up the kerosene. The 
explosion was able to quake nearby local residences. This event caused thousands of 

people and 400 staffs to be soon evacuated due to safety issues. The fire could only be put 
off after 3 days and 19 hours. Four hundred homes were reported to be damaged by this 
event. In addition, three tanks were destroyed, and the mine was deactivated for the 
following 1.5 years after the fire, so it was estimated that the economic loss caused was 

pretty significant because it disrupted business activity [7].

	
Figure	4.	Explosion	of	a	Chemical	Factory	in	Tianjin	in	2015(	Sumber	:	hEp://pbs.twimg.com/media/CMdF65BUkAAFWW9.jpg	).
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Technological Disaster Management 

Industrial technological disaster management is a signal of the necessity of risk evaluation, including 
better identification of danger and risk analysis in order to quantify the probability of events and estimate 

the potential consequences. Observing threat of natural danger which will always exist, there are some 
ways that can be done for technological disaster management including: 

1. Updating and continually developing and conducting natural disaster mapping and also considering 

that climate change phenomena can influence the increase of danger caused by natural hazard,
2. Processing risk assessment which calculates risks of technological disaster which can be caused by a 

natural disaster,
3. From risk management , it is necessary to calculate natural hazard in planning and installation stages 

of dangerous substances,
4. Reviewing future planning to ensure that the planning has calculated possible consequences due to a 

earthquake, flood, extreme weather, and other triggering disasters. 

Seeing that the factors of this disaster can come from unexpected things, it is necessary to have a 
program to decrease technological failure disaster risks and potential technological failure mapping 

including its level and scope of impacts. In addition, we also need a system which supports the creation of 
disaster management standard and a program related to the decrease of disaster risks that can be 

applied in all industries which are included in zones and areas vulnerable to technological failure 
disasters. 

	Figure	5.	Explosion	in	Pertamina’s	Oil	Mine	year	1995.	(Source	:	hEp://
www.hamline.edu/	basisdata/1995/10/26/009.html)

“All succesful technologies are 

alike, but every failed technology 

flops in its way” –Antonio Geraldo, 

MIT Technology Review

http://www.hamline.edu/
http://www.hamline.edu/
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NEW EARTHQUAKE SOURCE MAP
Haikal Sedayo & Ruben Damanik 

Several publications about the discovery of new earthquake source in the media have attracted the 
attention of Indonesia’s national insurance industry and caused a question on how the impacts would be 

with the change, especially related to the earthquake insurance rate. If we return to the definition, the term 
‘discovered’ has been perhaps misinterpreted by thinking that the earthquake source was not existent and 

now it is. In fact, it is not like that; The recently discovered earthquake source did not indeed exist on the 
previous earthquake source map compiled by the geologists, but it does not mean that it did not 

physically exist in the nature; it is just that the knowledge when the previous map was compiled had not 
been able to provide enough justification to include the source to the national earthquake map which is a 

standard in the infrastructure construction sector in Indonesia. Therefore, there will probably be more 
earthquake sources being discovered as the development of human knowledge continues. 

Nonetheless, the discovery of new earthquake sources does not always mean that the risks will become 

higher than the previous expectation. In order to understand the impacts of the change of earthquake 
sources to the earthquake insurance rate, it is better to first of all review the principles of earthquake risks 

evaluation in general.

Loss evaluation due to natural disasters with the probability principle is generally conducted through four 
modules: hazard module, vulnerability module, exposure module, and loss module. Hazard module is a 

part which include all dangerous potentials which are quantified into a probability of each event. Exposure 
module is a compile of risks portfolios along with their spatial distribution. Vulnerability module is a part 

that connects the disaster potential events in the hazard module and the exposure so that it can be 
translated into a loss potential for each event which distribution will be quantified into the loss module 

afterwards. 

The source of earthquake is one among many inputs in the hazard module. Two kinds of main parameter 
in earthquake source data are dimension and rate. Dimension parameter describes the dip, length, 

azimuth, and location of the earthquake source. Meanwhile, rate is related to the frequency and measure 
the size of the earthquake event in the earthquake source. Rate parameter controls the total number of 

earthquakes simulated in the model. 
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In the previous areas which were not mapped as earthquake sources, then the discovery of these 
sources in the areas certainly can be intuitively comprehended if, in the calculation of earthquake risks 

potential, the areas will be considered to have higher risks than before. How high the occurring risks are 
in the calculation will be affected by the dimension and rate factors of the new earthquake sources.

In terms of probability, the source that produces earthquakes often will be considered as the one with 
higher risks than sources that less often result in earthquakes with similar magnitudes. Rate parameter is 

the parameter that controls how often earthquakes with certain magnitudes are repeated in occurrence in 
the probabilistic calculation simulation. 

The recent earthquake source map for Indonesia, as covered by some media, will have earthquake 

sources that were not included in the previous map. This certainly has the potential to increase the 
earthquake risks in several areas. However, the reverse potential is also probable. If a further research 

reveals the change of rate value of several earthquake sources becomes smaller than the previous one, 
the decrease of risk can then be the implication.  

A compilation of earthquake sources in Indonesia is currently managed by Pusat Studi Gempa Nasional 

(PUSGEN) or the Centre of National Earthquake Study involving various experts from multidiscipline 
fields and different institutions. Thus, the final result which will be decided will be able to be taken as a 

prevailing national consensus which will usually be set as Indonesian National Standard (SNI) used as a 
reference in infrastructure construction and building code planning in Indonesia. 

The change of a certain earthquake source map will certainly influence the calculation of the earthquake 

insurance rate in Indonesia for the general insurance industry. We strongly advise the insurance industry 
to also adopt this source map as a base component in risks calculation. The source map surely cannot be 

the earthquake zonation map or result in a good insurance rate value because we also need to consider 
the other three modules in evaluation the loss potential probabilistically, but the insurance industry can 

make the new source map as a basis in the hazard module along with the other required data.  Therefore, 
there can be a conformity between the engineers and the underwriters because they start from the same 

base in evaluating the earthquake risks.  

In addition to the new earthquake source map which will be published by PUSGEN, BNPB as the 
authority of catastrophe management in Indonesia has also launched a catastrophe index map webgis for 

Indonesia which can be accessed on inarisk.bnpb.go.id. The index of risks map is different from the 
catastrophe source map. For instance, in case of an earthquake, a source map is a base to produce a 

map of hazard; after a map of hazard is done, a combination of exposure modules will result in a risks 
map. The combination between the potential levels of hazard is presented in color scale which shows the 

index scale calculated based on the formula in Regulation of Chief of BNPB No. 2 Year 2012:



�16

R = ( H * V * ( 1 - C) ) ^ (1/3)

The Index of Risks (R) is the function of the Index of Hazard (H), Index of Vulnerability (V), and 
Capacity(C). The function shows that the index of risks will be proportional to the indexes of hazard and 

vulnerability, and it will not be comparable with the capacity of catastrophe management in an area. 

Certainly, both the new earthquake source map and the index of risks map cannot be directly applied by the 
insurance industry because the interest that is seen in the production of both and their purposes are not 

especially of insurance interest. For instance, in determining the index of risks value of an earthquake, 
according to the methodology elaborated in Inarisk web page, the index of hazard value (H) will be determined 

based on the PGA value of the bedrock in 10% probability in only 50 years, while in determining insurance 
rate, module of loss will require an estimated loss in all range of probability in the Probability Density 

Function (PDF) in order to obtain the average loss value. This does not at all mean that the map cannot 
be used for the insurance industry; in fact, it can be very beneficial. For instance, to construct an 

earthquake vulnerability index map in Inarisk, BNPB certainly tries intensively in mapping the distribution 

Figure	1.	Display	of	the	map	of	earthquake	hazard	on	hEp://inarisk.bnpb.go.id/hasil-kajian.
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of residences, public facilities, and critical facilities. This distribution map is also needed in the calculation 
of national residence insurance rates. If there is the same intersection, the insurance industry then can 

utilize the better parts after comparing what they have used with what has just been released by the 
relevant institutions. 
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We are not talking about reog and santri but the catastrophe that took place in the morning of 1 April 
2017; a huge landslide took place in Banaran Village, Pulung Subdistrict. 

Based on the report from the Center of Disaster Management or Pusat Pengendalian Operasi 

Penanggulanan Bencana (PUSDALOPS- PB), the Regional Disaster Management Institution or 
Badan Penanggulangan Bencana Daerah (BPBD) Ponorogo District, the landslide disaster caused 

damage to 35 residential units, evacuated 330 people, and up until this article is written, there have 
been 7 casualties found and 21 others still not located.  

Information obtained from a survey done on 2 – 5 May 2017 shows that there had been a ground 

crack with ±30 cm length in the crown area of the landslide since 3 weeks before the event. The 
crack underwent an increase of slope of ±9 meters a week later, and ±15 meters, 3 weeks later; it 

was ±20 meters already by 31 March 2017. Heavy rain occurring until Friday, 31 March 2017 caused 
the landslide on 1 April 2017, on. 07.40 WIT.

Condition of the Event Affected Area

The landslide affected area is located in Wilis Mountainside with a high dip level which made it a 
location with high potential of landslide disaster. It was not easy to access the affected area, and it 

took around an hour to get there. The roads are narrow, inaccessible by vehicles, and rough because 
they have a high dip level. 

As most areas in Indonesia, land diversion is common to be found, and we can find one in Banaran 

Village. The hill that became the crown spot of the landslide is a ginger plantation which had become 
the residents’ source of income. The plantation was previously a green forest. 

LANDSLIDE IN THE LAND OF 
REOG 
Dennish Ari Putro 

The Land of Reog is the name owned by Ponorogo District aside from the wengker land (wewengkon 
angker). The city of santri is another name for the district. Ponorogo has the  infamous Islamic 

boarding school in Gontor Village in Mlarak sub district. Ponorogo is located in East Java province 
and borders with Central Java province.
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The Center of Vulcanology and Geological Disaster Mitigation or Pusat Vulkanologi dan Mitigasi Bencana 
Geologi (PVMB) launched a map of areas vulnerable to land movement catastrophe for Ponorogo District. 

Based on the map, Banaran Village has medium level of land movement catastrophe vulnerability. 
Although the slope in the survey reference point has a rather low category, being surrounded dip 

condition with high level causes it to have a high level of vulnerability. The majority of the land cover 
condition is agricultural, which causes higher vulnerability to landslide as agriculture has weak ground 

binding power and low absorbing capability. 

Figure 1. Topographical condition of the event affected 
area using Shuttle Radar Topography Mission (SRTM). 

The star symbol is the reference point of the survey, 
located on coordinate 111.675 east longitude and 

7.855 south latitude.

Figure 2. Dip condition on the event affected area. 
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Figure 3. PVMBG Map of land movement catastrophe vulnerability.

The event affected area underwent addition of ground mass to be too saturated due to the water 
absorbing process from a week before (25 March) by being rained heavily for two consecutive days. The 

landslide is expected to occur because of the increase of ground mass increase one day before the event 
due to the reoccurring heavy rain. 

Landslide Area

We flew a drone to find out the landslide area and catastrophic impact analysis. The landslide event has 

±13 ha area with a perimeter of ±2,6 km length and the major landslide was ±1,1 km. By using SRTM 
data and GPS data calibration, it was known that the landslide crown is located on ±1010 MASL with the 

toe on ±800 MASL.
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The landslide event in Banaran Village is a highly destructive landslide with the thickness reaching 20 
meters. It led to the severe damage of 40 residences, heavy damage to 8 residences, and average 

damage to 10 residences.

Figure 4. Daily rainfall data on the affected area.

Figure 5. Map resulted from drone image 
processing, dotted black line is the landslide 

perimeter and red line is the major landslide flow 
from the crown to the toe. 

Fiigure 6. The thickness of landslide material on the toe and the damage caused to one of the 

residential units. 
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The Landslide Mechanism 

The land cover which is a productive ginger plantation and paddyfield causes the water absorbance 
condition to be minimum. The land condition becomes very saturated due to the rain occurring a 

week before. 
It is necessary to be known that the following landslide a week after the first one happened on 9 April 

2017. However, based on the survey and field analysis results, it was found that the two landslides 
have different systems. The first landslide was caused by the slope of the mountainside and triggered 

by the rain while the second landslide was caused by the ground instability created by the first 
landslide.

Figure 7. The landslide perimeter resulted from 

drone data processing overlayed with google 
satelite image, showing locations of impacted 

buildings.

Figure 8. Image from drone showing the location of 
the landslide crown.

Figure 10. The analysis result of the first 
landslide flow (1 April) and the second or 

following landslide (9 April), showing different 
landslide sources or crowns.

Figure 9. Topographical cross-section of the 
landslide crown and toe. High level of dip 

causing landslide material to move quickly 
and destructively.
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