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ARSTRACT

Some of LEMIGAS experiences in the wiilization af remately sensed data will be briefly discussed, these are: Jambi
Sub Bavin and North East Jiva Haxin for peeliminary and advanced oil and gax exploration respectively, Dieng Field
for geothermal exploration, and Balikpapan offshore for sea waler quality aoesoment. [t ix hoped, through this

information, better undersianding of the operational aspects and appreciation of the subject can be achieved

L INTRODUCTION

In recent years, inlerest of Indonesion scientists, en-
gineers, and decision makers in remote sensing have
grown mpidly. Application using nemotely sensed data
are increasinghy diversed especially because the tech-
nology has great promise to the communitics as a tech-
mique which vields both reconnussance pnd detuled
information. One of this communitics & the peothermal,
oil and gns industry

In this fuel cnergy development, ihe most promising
application of emole sensing 5 an explombion and envi-
monmenl assessment. [is major contribution 5 puiding
the explomtionists to focus mone extensive conventioml
geologic and geophysicil tools on area wilh the highesi
probability of success On the oither hand, comtracting
of historical perspective through mult tenipoml data is
the main expectation of the environmentalists

IL EXPLORATION

Since 1990, o pumber of emote sensing  stodies has
been camed oul by LEMIGAS, either ns itheir indermal
research or a joinl research (Figure | and Table 1), The
miain aim of these stidies is to appraise the satellite re-
motely sensed data for oil explomtion on vanous condi-

tons in Indoncsi. On the basis of that expenendes con-

tribution of remote sensing can be broadly catcgorized

inio two groups as follows ;

= Remotely sensed dota is considered as rapid and in-
expensive 100l 10 assess less explored areas. Informa-
tion gained is regional geological map (particularly
structure), tectonic modeling, and probability of hy-
drocarbon occurrence. This information is 8 guid-
ance 1o other methods o further define and test the
given leatures

# To highly explored arcas, this data is besi used in
combination with other data, thercby a fresh look of
geological model and explomation concept can be
constructed. Information required will be a detailed
geological map, and prospects and lead 1o evalu-
Atons

As an ilhastration, three of the above studses @ Timbi
Sub Basin, Monh-cast (ME) Java Basin, and Dicog Field
will be presented.

A, Jambi Sub Hasin

The Nonh-cast-South-west (NE-8W)  trending
Jambi Sub Basin forms pant of the well-known South
Sumatra Basin and is simated between two prolific oil
production areas, Central Sumatm Basin (the biggest oil

T Faper presanied al the Confsrence on Aemate sensing and G15 for Ervironmental Resources Maragement, the indonesian

Ewopesan Experence Jakaria, June 1935
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Tabel 1
LEMIGAS remote sensing studies
Locations Imageries Objectives
Mias iskand Landsal M55 Reglonal tecionic mapping
Bird Head Iran Jwya Landsat MSS, SPOT, & air- | Fegional geological mapping
borme radar
Norih Sumatra Landsat MSS & TM Radar | Regional and detall geciogical mapping
JERS-1
Caniral Sumatra Landsat M55 & TM Regional and detail geclogical mapping. Prospect
evaluation
South Sumatra Landsat TM, SPOT & Radar | Regional and detall geclogical mapping, Gecbotany
JERS-1 analysis, Tectonic modeling & Prospect evaluation
Seram lsland Landsat TiA Regional tecionic mapping
ME Java Landsat MSS, TM & SPOT Feglonal and detall geclogical mapping, spectral ana-
lysis, Sequence stratigraphy analysis, GIS, & Prospect
avaluation
Eastem Landsat MSS & TM Radar | Regional and detsil geclogical mapping, teclonic mode-
Kalimanian JERS-1 kng, GiIS, & Prospect evaluation
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Figure 1
Image coverage map of LEMIGAS studies
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Flgure 2

Figure 3
Image coverage map of Jambi Study

production in Indonesia) to the Nonh-west (NW) and
Palembang Sub Basins to the South-cast (SE) (Figure 2).
The siudy is a joinl rescarch between LEMIGAS and
Japex Geoscience Institute, Inc (JGI), Imageries used
were Landsat T™ and Radar JERS-1 (Figure 3), Resull
of the study was the geological map and the tectonic
evolution,

Three tectonic events are apparently occured 1o this
arca, these are (Figure 4) : Extension cpisode, quicscent
phase followed by normal fauliing, and compression
phase - developed reverse faulis as reactivating of nor-
mal faults (structural inversion). This study confirms
the existence of NW-SE trending lincaments, which is
considered as surface expression of basement lineation
proposed by Moulds (1989) who has studied the
Bengkalis Graben (Central Sumatra). Implication of this
phenomenon is speculation that the Central Sumatra
Basin and Jambi Sub Basin form a single continuous de-
pecenter (Figure 3)

Result of this stdy is now encourging severil
LEMIGAS study groups, i ¢ Paleontology, stratigraphy,
structures and geochemistry to intensively explore this
Arca.

Figure 4
Tectonic evoluation of Jambi Sub Basin
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Figure 5
Tectonlke satting of Jambi Sub Basin (modified from Moulds, 1988)

B. NE Java Basin

By contrast to the Jambi Sub Basin, the NE Java Ba-
sin is highly explored and covered by less vegetation
Therefore the study will be a detailed study 10 extract
both lithology and stractures. For that reason, the study

approach were as follows g

o Landsat T™ and SPOT imageries (coverage map is
shown in Figure 6) are enhanced independently and

simultaneoushy to produce 1 ; 50000 and | : 25000
scales hard copies and specirally informative.
Processed imagencs were then analyvzed based on
either comventioral photo geologic echniques or se-
quence strmbgrmphic analyses.

Uilized GIS 10 manage and analyze resuli of inter-
pretation, was ficld work data, and subsurface data
{wells and seismic section)
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Prospective areas of Dieng Fleld |(Bcediharoil, of al., 1881)
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Figure 8

Flgure 8
Lineament Interpretation map of Dieng Field

Flow chart of sea water quality assessment of
Balikpapan offshore study
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Result of the study is the proposed area and target of
ol sccumulation.

C. Diemg Geothermal Fields

Indonesin is silmated within the volcanic belts and
blessed with abundant geothermal encrgy. We are now
imaking all our effons 1o explore geothermal felds as on
altermative encrgy. Remate sensing technology can con-
tribute to the geothermal explomtion in detecting surfice
thermal anomalies, Hineament analysis (that are conduis
for geothermal Muids, mapping the volcanic frmework
and delineating hydrodhermally allered aren

The Dieng geothermal field (Centml Java) has been
subjected to many explormtion activities including 10 ex-
plomtion wells. Latest study indicates four prospect ar-
eas, ie Silen, Siglymh Sikadang-Merdsda  and
Pakwwapava (Figure 7). All of the above prospect ancas
can be identified in the Landst T™ imagencs a8 circu-
lar and lincar features, morcover, other features are also
identified 10 adjacemt area (Figure B) Thereby prspect
considermiion can be extended

ITI. ENVIRONMENTS

The oil industry is one of the polential sources of
pollution. This can  occur dunng explomtion, produc-
tion. refining and distnbwtion. The main environmental
concem 15 the we2 of production of wasied chemicals,
hot water and oil spill. To some degree, remate sensing
can contribuie o this issue for both momonng and his-
torical analyses. The following case study (Balikpapan
Offshore) is one of the cument LEMIGAS civimon-
mentul studies in which remote sensing has taken part.

The purpose of Balikpapan study is to amalyze plysi-
cal (surface tempersture and turbidity) and biological
{chlorophyll) aspects is pammeters of sea water quality
assessment (Figure 9). This technique is now considered
as cost effective tool in constructing historical sea waler
quality that might change due to the oil opemtion

V. CONCLUDING RENMARKS

Remotely sensed data are a viable and cost effective
tool for explomtion and environmental assessment when

properly ambyred, weighted and integrated inlo existing
datn (if there is amy), The oil industry is called to adopt
this iechnnlogy panticulary to assist new discoveries and
enviromentil ssessment
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