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Good morning, ladies and gentlemen 
 
Thank you for the opportunity given to the Directorate of Airports - Republic of Indonesia to deliver the things pertaining to the current trends, challenges and future plans facing particularly by DGCA Indonesia airports.
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Finally, I will end by explaining future plans of DGCA airport development 



TOTAL  301 AIRPORTS

AIRPORT PROFILE
(Ministerial Decree Number 166 Year 2019 Regarding National Airport System) 
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Nowadays, Indonesia has 251 airports including 219 domestic airports and 32 international airports. In total, 34 existing airports are operated by State owned enterprises as Airport Business Entities. They are two state owned enterprises including Angkasa Pura 1 and Angkasa Pura 2. 
 
Based on hierarchy, Indonesia airports are divided into two categories, hub and spoke airport. Spoke airport is airports serve less than 500 thousand passengers a year, while hub airports are those serve more than 500 thousand passengers per year and classified into three categories: primary, secondary and tertiary hub airports. 
 
Primary hub airport is airports serve more than 5 million passengers a year, secondary hub airport is airports serve 1 million up to 5 million passengers a year and tertiary airport is airports serve 500 thousand up to 1 million passengers a year. 
 
In the future, there will be another 50 new airports from the construction of greenfield airports, developed airstrip and possible joint-operation civil-military airports. Those airports will enhance the national airport arrangement as an integrated, reliable and efficient airport system.



AIRPORTS IN NATURAL DISASTER AREA

LEMPENG INDIA - AUSTRALIA

LEMPENG PASIFIK

LEMPENG EURASIA

INDO  AUSTRALIAN  PLATE

PACIFIC    PLATE 

EURO  ASIAN   PLATE

Oplægsholder
Præsentationsnoter
Indonesia is situated at the meeting points of three active plates, i.e. the Indo Australian plate to the south, the Euro Asian plate to the north and the Pacific plate in the east. The three plates are moving and thrusting into each other in such a way that the Indo Australian plate thrusts under the Euro Asian plate. Moving northward the Indo Australian plate pushes into the Euro Asian plate that is moving southward and this creates a seismic line and a ring of active volcanoes along the Sumatra, Java, Bali and Nusa Tenggara Islands, turning north to the Mollucas and North Sulawesi, parallel with the subduction zones of the two plates.

Earthquake-prone areas in Indonesia are distributed close to subduction zones and areas nearby active faults.

Furthermore, an earthquake that is generated by the interaction of the tectonic plates may cause deformation in the seabed that will further trigger huge sea waves and probably become tsunami when happened in the ocean. With much regions of the country situated in areas that may be affected by tectonic plate movement, Indonesia becomes prone to tsunami hazard.



AIRPORTS IN NATURAL DISASTER AREA
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Related to the major tectonic subduction zones outlined above, Indonesia has more than 500 volcanoes and 129 are active. The active volcanoes distributed in Sumatra Island, Java Island, Bali, Nusa Tenggara, North Sulawesi and the Mollucas Island constitute 13% of the world active volcano distribution. The 129 active volcanoes are occupying the zones of Sunda, Banda, Halmahera and Minahasa. No wonder the archipelago is said to be circumscribed by rings of fire.



Airport Location Vs Earthquake Distribution Data (Historical)

Source : PuSGeN Catalogue 2017: all Shocks (1907-2016)

Source : PM 39 year  2019



Airport Location Vs Tsunami Hazard Level (coastline)

Source : PM 39 year  2019

Source : Latif & Haris 2019
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The latest ICAO Doc 9184 Airport Planning Manual Part II identifies nine physical climate 
change impacts:
1. sea level rise
2. storm surge
3. increased intensity of storms
4. temperature change
5. changing precipitation
6. changing icing conditions
7. changing wind
8. desertification
9. changes to biodiversity

CLIMATE CHANGE IMPACTS VS NATURAL DISASTER

Common natural disaster in Indonesia:
1. Earthquake
2. Volcanic Eruptions
3. Tsunami
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For the consideration of key vulnerabilities and initial prioritisation it was decided to focus on the four impacts which Climate Adaptation Synthesis survey respondents identified as the ones they expect to be most affected by, namely: 
— Higher Average and Extreme Temperature1 
— Changing Precipitation 
— Increased Intensity of Storms 
— Sea Level Rise 

there are 3 main disasters in Indonesia which may affect airport operation such as: earthquake, volcanic eruptions which resulting volcano ash, and tsunami.

Until now, there is no clear evidence or scientific research paper which show that climate change affects the occurrence of natural disaster. So clear that in this case ICAO stated that the guidance for airport to be ready facing the possible natural disaster is differentiated with climate change adaptation guidance.




ISSUES:
 Damage to airport’s main infrastructures due to natural disaster
 Lack of ground handling equipment for loading and unloading;
 Lack of warehouse to accommodate goods in a short time;
 No emergency procedure to handle goods and supplies;
 Traffic management.

AIRPORTS IN DISASTER-PRONE AREA

National readiness for airports in disaster-prone area :
1.Law and Regulations
2.Airport Infrastructures
3.Human resources
4.Operational Procedures



AIRPORTS IN DISASTER-PRONE AREA

DISASTER IMPACTS DUE TO EARTHQUAKE

TSUNAMI WASHOUT
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Source : Prof Masyhur Irsyam (ITB)

Source : Prof Masyhur Irsyam (ITB)

Source : Prof Masyhur Irsyam (ITB)

Source : Prof Masyhur Irsyam (ITB)

Terminal bandara SIS Al Jufrie - Palu

Runway bandara SIS Al Jufrie - Palu



LAW AND REGULATIONS
1. Law No. 24 of 2007 regarding Disaster Management
2. Law No. 1 of 2009 regarding Aviation
3. Ministerial Decree No.20 of 2014 regarding Procedure for Determining the 

Location of Airports
4. Ministerial Decree No.150 of 2015 regarding Airport Irregular Operation
5. Ministerial Decree No. 39 of 2019 regarding National Airport System
6. Director General Decree No. KP 96 of 2019 regarding Airport Guidance Book 

to Disaster Readiness

AIRPORTS IN DISASTER-PRONE AREA
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In order for airports to be ready for any natural disaster evidence, Indonesia DGCA was strengthening several elements including: 
Law and Regulations
Law number 24 of 2007 regarding Disaster Management, particularly Article 4 paragraph (3), stipulates that the goal of disaster management is to “ensure the conduct of disaster management that is planned, integrated, coordinated, and comprehensive”. 
Under Aviation Law Number 1 of 2009, Article 194, providing for a national master-plan for airports in Indonesia, a policy was adopted that airports should be build in the natural hazard-prone areas in order to assist if any disaster happens. 
Consequently, the Minister of Transport has issued Decree Number 69 of 2013 regarding National Airport System, which already stated that the airport should be able to support the natural disaster in the form of disaster preparedness and response.
Moreover, the Ministerial Decree Number 

In term of According to Ministerial Decree No.69 of 2013, Airport must be able to Serve Hercules Aircraft C-130 or F-27 or Similar. Minimum Infrastructure: Runway 1400 m or above; Apron can handle Hercules C-130 or F-27 or Similar

The DGCA realizes that aviation is one of main support vectors for disaster relief. Therefore, DGCA has developed a programme in order to be prepared if any disaster happens, called the GARD programme. The programme covers developing airport infrastructure and facilities, capacity building for airport staff, and preparation for manual procedure if disaster happens.



AIRPORTS IN DISASTER-PRONE AREA

AIRPORT INFRASTRUCTURE – DEVELOPMENT POLICY
1. Airports at disaster-prone area are planned, constructed and developed to meet criteria for 

a minimum 3C runway classification in order to be ready serving specific aircraft types such 
as Hercules C-130 or another 50-seat aircrafts

2. Airports at disaster-prone area are equipped with infrastructures and supporting facilities 
which resilience to natural disaster so that able to serve flight operations

3. To support operations in managing incoming disaster relief aid and evacuation, an airports
could be used as a disaster crisis centre if suits with the following criterias:
• safe or not affected by disaster and;
• able to be reached in one-hour flight duration from the nearest hub-airport
• located 500 KM from disaster prone region.

50 seats

R/W   3C

As many as 75
existing airports 
are located in 
disaster-prone 
area *

* Source: Indonesia National Airport System
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These 3 policies should be followed during planning phase including feasibility study, airport master plan up to DED phase.

Ladies and Gentlemen,
 
In order to ensure the coverage of air transport service for all people, DGCA established a National Airport System.

National airport system is developed as ordered by law number 1 year 2009 regarding aviation. National Airport System is constructed in consideration with related policies such as national spatial plan, regional spatial plan and several policies concerning economic, tourism and industrial sector.
 
National Airport System regulates the role, function, usage, hierarchy and classification of airports. The important role of airport is supporting regional economic development, opening access to isolated, remote and disaster-prone areas. 




HUMAN RESOURCES 
1. Since 2010 Directorate General of Civil Aviation in collaboration with UNDP (United Nation Development 

Program) and DHL Deutch Post in Bonn has conducted trainings / workshops in the area of disaster 
management which is called Get Airport Ready For Disaster (GARD).

2. GARD training has been executed in:
a. Sultah Hasanuddin in Makassar (2009)
b. Mutiara Airport in Palu (2010)

c. El Tari Airport in Kupang (2011)
d. I Gusti Ngurah Rai Airport in Bali (2011)
e. Polonia Airport in Medan (2012)

f. Sultan Iskandarsyah Airport in Aceh (2012)
g. Fatmawati Airport in Bengkulu (2012)
h. Minangkabau Airport in Padang (2013)

i. I Gusti Ngurah Rai Airport in Bali (2016)
j. Selaparang Airport in Lombok (2016)

AIRPORTS IN DISASTER-PRONE AREA

3. In 2019, DGCA Indonesia has stipulated DG Decree 
regarding Airport Guidance Book to Disaster 
Readiness as a guide for airport specifically those 
whom categorised as disaster crisis centre airport in 
the preparation of ‘Disaster Preparedness Manual’
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For capacity-building of human resources under the GARD programme, since 2010 the DGCA Indonesia has a co-operation arrangement with the National Agency for Disaster Management (BNPB), Deutsche Post A.G (DPAG-DHL), the United Nations Development Programme (UNDP) and the United Nations Office for Coordination of Humanitarian Affairs (UNOCHA) to train pilots and airport staff to get ready for disaster




OPERATIONAL PROCEDURES
1. Establishment of Airport Irregular Operation Management Committee

2. The committee consists of airport operator, DGCA regional office, airline, air navigation provider, security 
agents and CIQ

3. The committee shall coordinate the management of airport in the occurrence of irregular operation such 
as natural disaster, to ensure the sustainability of airport operation at certain level of service

4. The operational procedures to handle surge capacity should consist of procedures for airside and landside. 

a. The airside procedure should cover: a) assessment of airport facilities; b) outsourcing personnel from 
other airports, if needed; c) coordination with local government, local BNPB and other related 
agencies; d) open/add operational hours at airport(s) in the vicinity as an alternate airport; e) apron 
capacity management, tighter slot time arrangement, faster ground time, priority for evacuation and 
logistic aids aircraft, no remain overnight aircraft; and f) all cargo aircraft should bring their own 
equipment and personnel for unloading. 

b. The landside/terminal procedure should cover: a) establishment of a coordination centre, including 
appointing qualified personnel; b) coordination with CIQ (customs, immigration, quarantine); and c) 
adding capacity for terminal (temporary terminal), water supply, electricity, if needed.

AIRPORTS IN DISASTER-PRONE AREA
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 Mechanism to handle volcanic ash impact to flight operation particularly on meteorology information services is 
stipulated under Ministerial Decree No.108 of 2016

 Indonesia Volcanic Ash Contingency Plan Arrangement : 

• Promulgate the status of active volcanoes via the colour code system as defined in the handbook on the 
International Airways Volcano Watch (Doc. 9766)

1. Identify All active Volcano in Indonesia;
2. Identify possible affected route;
3. Identify area affected;
4. Determine point of contact for volcanic ash coordination.
5. Implement Sub regional volcanic ash state arrangement.
6. Develop guidance for implementation of Volcanic ash Letter Agreement between BMKG and DGCA.

• Provide Templates and a rapid means of disseminating ASHTAM’s, NOTAM’s, Volcanic Ash Advisories and other flight 
information

• Provide Air Traffic Management policy and coordination procedure that provide a safe and orderly flow of air traffic 
around areas of volcanic ash 

• Develop Flow coordination chart for Volcanic Ash Contingency

 As result, 10 alternate airports at Jakarta, Makassar, Surabaya, Balikpapan, Solo, Ambon, Manado, Praya, Kupang and 
Banyuwangi are be prepared in case of closure of I Gusti Ngurah Rai Airport due to Mt.Agung’s volcanic ash

I GUSTI NGURAH RAI AIRPORT
- VOLCANIC ASH -



 To minimize the effect of the volcanic ash, the coordination procedures between the following other entities has been 
arranged :

1. Air Nav Indonesia;
2. Directorate of Air Navigation – DGCA Indonesia;
3. The Meteorology, Climatology and Geophysics Agency (BMKG);
4. Darwin Volcano Ash Advisory Center (Darwin VAAC);
5. Geological Agency of Indonesia;
6. Airlines Operator.
This to implement a Collaborative Decision Making (CDM) concept as regulated under Ministerial Decree 108/2016.

 To ensure the services at I Gusti Ngurah Rai Airport and alternate airports,  the respective DGCA regional offices shall 
coordinate with related agencies such as airport operator, Air Nav Indonesia, airlines and CIQ;

 Through coordination mechanism mentioned above, all parties could be more ready to mitigate impacts of volcano 
ash:
1. Airline could mitigate the action to reschedule or cancel flights;
2. Airports in which are selected as alternate airport could mitigate the situation to accommodate divert flights and 

passengers as well (if I Gusti Ngurah Rai Airport closed)
3. I Gusti Ngurah Rai Airport could mitigate any situation to handle impacted passengers due to delayed or cancelled 

flights.

I GUSTI NGURAH RAI AIRPORT
- VOLCANIC ASH -



The plan to develop a new airport in Kulonprogo is aimed as relocation of the existing Adi Sutjipto Airport at Yogyakarta 
Province. The new airport will have more airside and landside capacity than Adi Sutjipto Airport.

KULONPROGO NEW AIRPORT DEVELOPMENT PLANNING
- TSUNAMI AND EARTHQUAKE -

Borobudur Temple Compounds is 
one of UNESCO world heritage sites

The airport roles as main gate to 
Yogyakarta Province and several well-
known tourism sites such as Borobudur 
and Prambanan Temple Compounds



KULONPROGO NEW AIRPORT DEVELOPMENT PLANNING
- TSUNAMI AND EARTHQUAKE -

History records at least four times the devastating earthquake occurred in
Yogyakarta, in 1867, 1943, 1981, and 2006 with the maximum intensity
between VII and IX MMI (Modified Mercalli Scale). This fact makes the new
airport vulnerable to the threat of earthquake and tsunami. These
threats are taken into account in the planning stage and construction phase
as well.

Several agencies in related field such as BMKG (Indonesian
Agency for Meteorological, Climatological and Geophysics)
and Research Centre for Geotechnology were invited to
give inputs and recommendations for airport construction.
According to the research result, it approximately takes 35
minutes from the source of the earthquake to Kulonprogo.
Therefore, the airport building was designed as an
earthquake resistant building structure.



KULONPROGO NEW AIRPORT DEVELOPMENT PLANNING
- TSUNAMI AND EARTHQUAKE -

MITIGATION ACTIONS:
1. Consideration of the documented seismic data at the airport 

sites during feasibility study (planning phase)

2. Tsunami examination and simulation
3. Adoption of Indonesian Standard for Earthquake Resistance 

Building Design in design and construction phase especially 
to terminal buildings, runway, taxiway and apron structure

4. Construction of tsunami protection such as sea wall, runway 
sub-drainage system, water gate and river embankment to 
mitigate the possible threat of tsunami

5. Soil liquefaction mitigation through soil improvement 
method using Dynamic Compaction and Rapid Impulse 
Compaction

6. Establishment of tsunami early warning system in 
coordination with Indonesia Meteorology, Climatology and 
Geophysics Agency Airport may be used as a temporary 

shelter for disaster evacuation
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Tsunami 



Jl. Medan Merdeka Barat No.8, Jakarta Pusat http://hubud.dephub.go.id

DIRECTORATE GENERAL OF CIVIL  AVIATION
REPUBLIC OF INDONESIA

THANK YOU 

22

Oplægsholder
Præsentationsnoter
Thank you for your kind attention. I am happy to take any questions or comments you may have.
 
Wassalamualaikum Warahmatullahi Wabarakatuh
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