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Jalan Diponegoro 57, Bandung, INDONESIA

ABSTRACT

The geologic hazard in Indonesia consists of earthquake risk,
volcanic eruption and landslides. Ground sinking and seawater intru-
sion, although have not seriously effect human lives, are becoming
important in many big cities in Indonesia.

The geological condition resuited from the collision of three
megaplates produces those natural hazards. Almost all parts of In-
donesia are covered by the hazard except Kalimantan. Sumatra and
Java are prone to earthquake and volcanic eruptions. Similarly the
islands east of Sumbawa, Maluku and North Sulawesi. Irian java is
prone to the landslides. Some places in Sumatra along the Great
Sumatra Fault Zone are threatened by landslide as also the case with
the area in southern part of West jawa and northern part of East
Jawa. _

The mitigation program is based on the geologic hazard assess-
ment by means of geologic mapping, preparation of hazard zoning
map and monitoring.

1. INTRODUCTION

Indonesia is located in the juxtaposition of three colliding
megaplates, the Eurasian plates in the north, Pacific plate in the east
and Indo—Australian plate in the south. The collision of the plates
in general produce the dynamic earth crust, where earthquake, vol-
canoes and tectonic movement take place. Since the phenomena is
associated with geological condition the hazard caused by this earth-
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quake, volcanoes and tectonic movement is usually called geologic
hazard.

In Indonesia the impending geologic hazard inciudes all of those
above mentioned hazard namely earthquake, volcanic eruption and
earth mevement. In addition, landslide is know in the mountaineous
area, due to rugged slopes and high tropical rain fall and sometimes
related to the vibration caused by earthquake or ground movement.
The ground sinking is becoming a significant hazard to high rise
building in large cities, because of uncontrolled groundwater usage,
although no victims have so far been known in Indonesia. Salt water
intrusion from the sea due to the same reason is also becoming im-
portant issue in the cities located close to the sea because drinking
water withdrawl from underground.

The Directorate General of Geology and Mineral Resources in-
volves in the geologic hazard mitigation, in particular in monitoring
and assessment. Other agencies such as Meteorology and Geophysi-
cal Agency which is responsible for earthquake monitoring maintains
seismic equipment network in Indonesia. The National Coordinating
Body for Naturai Disasters Mitigation involves in several preparedness
programs.

li. NATURE OF GEOLOGIC HAZARD IN INDONESIA

A. Earthquake

The earthquake in Indonesia is classified into tectonic and vol-
canic earthquakes and earthquake caused by rockfalls. Weak vibra-
tions sometimes were detected in the location of damsite.

The most important earthquake which usualiy caused damage in
Indonesia is the tectonic earthquake originated by the earthquake
movement. Fortunately many of this type of earthquake occur in
the ocean and sometimes originate tsunami. The most stable area is
Kalimantan where earthquake is seldom or if it occurs the focus is
very deep. Approaching east and south from this island the tectonic
guake becomes shalllow until it locates in the surface where the
converging plate collides the continent plate.

The shallow earthquake may also be produced.by the lateral
movement of the earthcrust along the fault plane. The most impor-
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tant transcurrent fault in Indonesia is the Great Sumatra Fault Zone,
which extends 1700 km along the axis of Sumatra island, Palu-Koro
Fault in Sulawesi and Sorong Fault in Irian Jaya that extends about
2000 km from Irian Jaya to Bangga—Sula island in east of Sulawesi.
The earthquakes occur in this zone. usually have shallow hypocen-
ters, and therefore can cause intensive damage. The ground dislocat-
ion may also take place and could be followed by landsliding.

The other type of the earthguake is originated by the volcanic
activity. This earthquake is usually weak, less than 2 on Richter
scale and may be detected in the confined area around volcanic body
where the earthquake takes place.

Within 20 years from 1949 to 1969, eleven significant earth-
quakes occurred in indonesia and killed 220 persons. The strong earth-
quake occured earlier in 1926 in Padang Panjang, West Sumatra
took 4000 lives. The world record for the same period of 1949 to
1969 is 521 earthquake occurrences and killed 394,492 persons.

Hazard caused by the earthquake includes the devastation of
constructions and buildings which may originate fire, flood etc.
If the earthquake occurs in the ocean, tsunami will be originated.
Ground displacement, horizontal as well as vertical, and landslides
frequently accompany the earthquake. Volcanic eruption and gas
emission sometimes are triggered by earthquake.

B. Volcanic eruption

Volcanoes in Indonesia are categorized as explosive volcano.
The main product of the volcanic eruption consists of ash and pyro-
clastic flows, glowing cloud or nuee ardante, lahar or mudfiow and
lava flow. In some inactive volcanoes, volcanic gases are also emited,
which may kill people. Lightnings usually accompany the eruption;
fire sometimes occurs due to the lightning.

Since the volcanoes in majority are explosive, lava flows are ra-
rely produced. If it does it extends several meters to less than 5 km
from the vent. Lava dome is often formed in the orifice of a vent.

Ash falls may travel up to 500 or 700 km, depending on the pre-
vailing wind and the height of ash coloumn. Directed blast can pro-
duce pyroclastic flow that travels in order of tens of kilometers per
hour to a distance of 30-40 km away from the vent. Caldera form-
ing usually takes place for a long period. The volcanic rocks produc-
ed by this eruption cover a large area.
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Indonesia possesses 128 active volcanoes and around 400 dor-
mant volcanoes. These volcanoes are located in the volcanic belt of
Indonesia extending from northern tip of Sumatra to Jawa, Nusa
Tenggara, Maluku and North Sulawesi, covering a distance of 7000
km. In the last 200 years the volcanic eruptions have claimed 253,
375 people died caused by pyroclastic flows (18,157). mudfiow or
lahar (18,417), tsunami (36,417). volcanic gases (149) and secondary
effect such as the starvation (80,000). Tsunami originated by Kra-
katau eruption in 1883 swept the coastal area of West Jawa and
South Sumatra around Sunda Strait. Famine spread over Sumbawa
and Lombok island due to ash fall that blanketed crops and vegetat-
ion for years. Tambora volcano erupted in 1815, produced such in-
tensive ash falls.

Because of high tropical rainfall the volcanic products deposited
around the volcano can generate mudflow of lahar. The flow extends
several tens of km along the valleys or rivers.

In general the hazard to human health caused by volcanic explos-
ion is outlined as follows (Table 1) :

Tabel 1 Hazard to human health caused by volcanic explosion +)

Type of hazard Effect to human health

— Direct and Immediate — Safety from blast, pyroclastic or lahar
flows, volcano quake
— inhalation exposure (irritation, exacerbation,
asphyxiation, suffocation), ingestion of con-
taminated water
— psychosocial effect caused by environment,
destruction of properties, evacuation etc.

— Direct and Delay — Respiratory disease from frequent, intense
or prolonged exposure
— Indirect and Immediate — Safety caused by lahar, tsunami, lightning
— epidemic outbreaks due to environment
— Indirect and Delay — Increase in pathogenic potential of infect-

eous and toxic puimonary pathogens
— psychosocial, economic and public health

+) Adopted from American journal of Public Health, v. 76, 1986
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C. Landslides

Landslides frequently occur in Indonesia because of the rugged
terrain and high rainfall. In general landslides in Indonesia are con-
trolled by the following factors :

—~ topography

— rock condition, fracturing, structure and stratification
— water content, rainwater

- earthquake or vibration

~— vegetation and landuse.

Losses caused by landslide cover destruction of infrastructures
building and other constructions, devastation of plants and crops,
and also human lives. In Indonesia the landslides have taken approx-
imately 1000 persons in the last 100 years. Recently, Padang Pan-
jang earthquake claimed 130 persons died.

D. Ground sinking and seawater intrusion

In many big cities the uncontrolled withdrawal of groundwater
has left the open space below the earth surface. Because of the pres-
sure of the high rise building in the area, the ground surface slowly
moves down. Bangkok in Thailand is known to be a sinking metro-
politan with the total downward movement of around 4m. Fiood
frequently occurs because the land is fowering. In Jakarta several cm
of sinking is experienced around Thamrin area. The space left by un-
derground fresh water is slowly but continuously replaced by salt
water from the coastal area. Salt water intrusion in Jakarta covers
some kilometers inland from the south toast of Jakarta bay.
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Il. FORECASTING AND MITIGATION

The geologic hazard assessment is the base for the forecasting and
mitigation program. The geological condition controls the geologic
hazard, therefo e geologic mapping is the initial steps in the forecast-
ing and mitigat on. Geologic hazard assessment inventorizes the geo-
logic paramete's existing in the area that controls the geologic
hazard such as slope stability, lithologic condition, physical proper-
ties of the rocks, geologic structure or geotectonics, and also geody-
namics of the area. Based on this assessment volcanic hazard map,
landslide prone area or earthquake zoning map are constructed.

In volcanic eruption, monitoring of the volcanic activity is the
basis for forecasting and mitigation program. The volcanoes are mo-
nitored continuously from observatories.

Landslide study in landslide prone area can reveal the probability
of the coming landslide, particularly in the accute area such as those
in Southern Cianjur regency, northern part of East jawa and West
Sumatra.

Seismotectonic study along the fault zone may lead to the pro-
bable prediction of the earthquake occurrence associated with. the
fault. Seismometer, electro distance measurement device, tension
meter etc are squipment used in the study. Along the Great Sumatra
Fault Zone quiescent and active segments are detected. The active
zone jolted seismicity almost continuously with magnitude less than
2 in Richter scale.

Early warning system is issued through the existing National
Preparedness Committee, base on the result of the study and moni-
toring. The hazard map will be used in the mitigation program should
the hazard occurs.

In indonesia some 80 volcanoes are prepared with volcanic ha-
zard maps. Small scale landslide hazard prone area has also been pre-
pared for the whole Indonesia. Earthquake hazard assessment shown
in small scale map presents the area prone to the earthquake hazard.

Overlaying these hazard maps on each other, the geologic hazard
map may be constructed. in general the areas along the axis in Jawa
and Sumatra are highly risk of volcanic eruption, earthquake and
landslide. Similarly, in the islands east of Sumbawa, the earthquake
and volcanic eruption threaten the people. Irian Jaya is prone to the
earthquake and landslide. Sulawesi should aware .of volcanic eruption
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and earthquake. Kalimantan is very stable area except a small tip in
the eastern part of this island.

IV. CONCLUSIONS

1. Indonesia is a prone area to the geologic hazard of earthquake
risk, volcanic eruption and landslide, because the area is located
in the collision of three megaplates which produces the unstable
zone;

2. Geologic mapping is a fundamental component of geologic ha
zard assessment. Monitoring of the geologic phenomena consti-
tutes the important part of the geologic hazard forecasting and
monitoring;

3. Geologic hazard zoning is constructed from the hazard zoning of
earthquake, volcano and landslide.
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THE ROLE OF HEALTH SECTOR IN DISASTER
PREPAREDNESS AND MANAGEMENT
IN INDONESIA

Dr. H. ABDUL RADJAK
MINISTRY OF HEALTH, JAKARTA

introduction :

Indonesia is the largest archipelago in the world. It consists of
13,677 islands and islets with a lenght of 5.400 kilometers and width
of 1.700 kilometers. The total population is 172 million people with
an annual increase of 2%. With successful drive toward a nation-wide
family planning program, the population is expected to be leveling
off in the year 2025 at about 250 million people. Furthermore the
population is unevenly distributed and mainly concentrated in Java
and Bali (55%) while it consists of only 6% of the total land area.
However these two islands produce 80% of the total foods product-
ion of the country and much more industrialized.

Indonesia has long history of natural disaster which are categoriz-
ed in to the followings :

I.  Natural disaster :
— Volcanic eruption
- Earth quake
- Landslide
— Floods
-~ Drought
—  Tsunami waves
— Forest fire
— Lava floods.
- Pollution
— Agriculture pests
— Epidemics
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. Man-Made disaster

1. Technology related:
~  Traffic accident
— Fires
- Industrial accident

2, Behavior related :
— Social disturbness
For the last 20 years, Indonesian has been stable politically
and security-wise that the number of people killed as a result
of social or political conflicts is almost non-existent.

Volcanoes :

Indonesia has the largest numbers of volcanoes in the world; there
are 78 active volcanoes. There are three chains of active volcanoes
which are parts of "the ring of fire” of the earth active and danger-
ous volcanoes.

The following are the active and dangerous volcanoes :
— Mt Krakatau
— Mt Tambora
— Mt Merapi
- Mt Agung
— Mt Colo
- Mt Kelud
- Mt Semeru
— Mt Rinjani
— Mt Galunggung etc.

The Mt Krakatau is famous of its 1883 eruption which caused a
global effect and killed 35.000 people. Mt Tambora erupted in 1816
and killed 76.000 people. Mt Agung in the Bali island erupted in
1963 killing 4.500 people.

Earthquake:

Indonesia is an earthquake area because of its position at the Junc-
tion of the earth plates.

Tectonic earth~quake frequently results is tsunami waves which is
highly dangerous to those living along the coastal area.
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Volcanic earthquake; this type of earthquake follows the volcanic
activities and is felt only around the active volcanic area.

Landslide earthquake is the other form which occurs become of
holes in the underlying earth.

Flood:

Heavy rains which occur usually between December and March
combined with the poor lend conservation, results in flooding and
erosion. Besides human victims the flood also destroy the crops.

Landslide:

Landslide occur because of some unlevel soil loses its equilibrium
sometimes inducted by natural caused but more often being the
consequence of human acts that are having transferring impact on
natural conditions,

Landslide usually occur during the rainy seasons but sometimes are
also associated with or accompanying large earth quakes in many
places in Indonesia.

Fires:

Fires caused by flames usually occur during the dry season in rural
areas where the people’s dwellings are built in a very dense way and
concentrated setlements. The other causes of fires are electricity
(short—circuits) and nomadic farming. Forest fire occur often in
Kalimantan, the last big forest fire occured in 1982/1983 in East
Kalimantan and had stricken an area of total 2.100.000 hectares.

Drought:

Drought occur mostly in the event of extended and prolonged dry
season often caused by multifactorial factors. This especially occurs
in eastern part of Nusa Tenggara which caused food-sortages
farmine in the affected area.

Agriculture pest.

Agriculture pests often pose disaster ous threats because of their
destructure impact on agricultural crops thereby adversely affective
food crops and consequently cause eventual famines.
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Pollution;

Eventhough there has not been any straightly proven occurence of
disaster caused by pollution but taking experiences from other
countries, the government has established a Population and Environ-

ment Agency to take preventive measures.

Summary of Disaster History in Indonesia

Dissaster Location Date «Number  Number
Killed Victmis

Volcanic Eruption Java, Mt. Kelud 1919 5.000

Volcanic Eruption Bali, Mt Agung 01/03/63 1.584 78.000

Drought/Famine Lombok 1966 8.000 212,000

Flood Central Java 11/30/67 160

Earthquake Celebes Madjene 02/23/69 664

Drought Central Java 1972 3 500.000

Earthquake Irian Jya 06/26/76 420 35.000

Earthquake Bali 07/14/76 573 450.000

Earthquake Nusa Tenggara 08/19/77 185

Cholera Epidemic East Java 11277 80

Volcanic Eruption Mt. Sinila, C. Java 02/20/79 175 17.000

Flood/Landslide Flores Istand 02/27/79 128 20.000

Earthquake Lombok island 05/30/79 34

Flood West Java /05/79 4 500

Tsunami Lomblen Island 07/18/79 175

Earthquake West Java 11/02/79 26 43 Q00

Earthquake Bali & Lombok 12/18/79 32

Landslide/Heavy

Rains West Jva /12/80 100

Earthquake/Floods/

Landshides Irian Jaya 01/19/81 2.000

Flood/Rains/

Landslides Mt. Semereu 05/14/81 500

Fire Palembang 08/18/81 36 000

Flood Jogyakarta 11/15/28 6.000

Flood/Rains Jakarta 04/15/82 ] 200.000

Lands!ides N. Sumatera 11/10/28 50 +

Voleanic Eruption Mt. Gaiunggung 04/15/82 18 100 000

Earthquake Sukabumu, Java 02/24/82 156.000

Fiood S. Kalimantan /03/82. 26.000

Tampomas passenger Java Sea f03/81 800 1.200

ship:.

Train Coliision Bintaro, Jakarta 0t1/11/87 158 750
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The National and Health Development

For over 20 years, Indonesia has been registering economic growth
as a result of a consistent national development combined with poli-
tical and security stability.

The strategy of the health development and management is based on
the state ideology, L.aw number 9 of 1960, and the National Health
System.

The main objective is inherent to the strategy "'Health for All by the
Year 2000”. The primary health care approach in Indonesia ad-
dresses the problem’s of availability, accessability and appropriateness
of health services. Since the 1970’s, the public health services in
Indonesia have supported development of community based health
programme as a key approach to improving effectiveness, equity and
efficiency.

At the grass-root level, there are 5.600 health centers, 16.000 sub-
center and 6.000 community integrated health posts out of the
planned 200.000 which carry out the primary health care delivery.

At the central level the health care delivery system is developed and
managed by the Ministry of Health, at the provincial level by the
Provincial Regional Health Office and at the regency level by the
Regency Health Office. At the provincial and regency level, as part
of the autonomy, the respective local government also has its own
health agency. The central government health structure is responsible
more toward, research, surveys, guidelines and provision in financial
assistance to the local government.

The medical delivery system in which the EMS (Emergency Medical
Service) is one segment, is covered by 2 national top-referral hos-
pitals in Jakarta and Surabaya, 23 class B hospitals, 99 class C hospi-
tal and 198 class D hospitals, 5.600 health center and 16.000 sub-cen-
ters.

The Emergency Medical Service (EMS) notably the pre-hospital
services is still at the early stage of development. This is mostly due
to the lack of the communication and transportation (ambulance)
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facilities. In East Java and North Sulawesi provinces, a pre-hospital
Emergency Medical Services based on medical communications net-
work has been well established, using the amateur radio bands,

Eventhough, all Indonesia has been linked with domestic satellite
communications system, the role of the amateur radio is strategic
because of the widespread distribution of its members {around
70.000 members) and lack of ground facilities of public telecommu-
nications services.

While health infra-structures have been established and socioeconomic
improvements have been noted, the Ministry of Health is still striving
to enhance the health status of the indonesian peopie. With all these
efforts, morbidity and mortality related to infectious disease and
malnutrition have decreased significantly, however non-infectious di-
seases such as cardiovasculars, malignanties and accidents have
increased steadily.
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Table 1:

INDONESIAN HEALTH DELIVERY SYSTEM (1987)

MINISTRY OF
HEALTH
PROVINCIAL
REGIONAL - 27
HEALTH OFFICE ROVINCES
DISTRICT 258
REGIONAL DISTRICS/
HEALTH OFFICE MUNICIPALITIES
HEALTH 5.400
CENTRE HEALTH
CENTRES
1
1 17.000
SUB—HEALTH SUB—HEALTH
CENTRE CENTRES
P
60.000
COMMUNITY (EXISTING)
HEALTH 200.000
POSTS (PLANNED)
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Table 2 :
INDONESIAN MEDICAL DELIVERY SYSTEM (1987)

D.G.
MED. CARE
]
SPECIALISTIC & GEN. HOSP NATIONAL TOP
SUB—SPECIALISTIC | CLASS A REFERRAL
SERVICE 2. (AT PRESENT)
2 (PLANNED)

COMPREHENSIVE GEN. HOSP PROVINCIAL
SPECIALISTIC CLASS B LEVEL
SERVICE -
FOUR BASIC GEN. HOSP DISTRICT
SPECIALISTIC CLASS C LEVEL
SERVICE
LESS THAN FOUR GEN. HOSP DISTRICT
BASIC PECIALIS— | CLASS D LEVEL
TIC SERVICE
ONE OR TWO HEALTH SUB-DISTRICT
G.P. DOCTOR CENTRE LEVEL
SERVICE
ONE G.P. DOCTOR SUB—HEALTH VILLAGE

CENTRE LEVEL

OTHER TOP REFERRAL INSTITUTION

— CARDIAC CENTRE
— CANCER CENTRE (PLANNED)

— BURN CENTRE (PLANNED)

~  ORTHOPEDIC CENTRE (PLANNED)



