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RECORD OF DISCUSSIONS

BETWEEN '

NEW ENERGY AND INDUSTRIAL TECHNOLOGY DEVELOPMENT ORGANIZATION
(NEDO), JAPAN

AND THE
INDONESIAN INSTITUTE OF SCIENCES (LIPI), INDONESIA

FOR
THE RESEARCH AND DEVELOPMENT COOPERATION PROJECT

ON
ENVIRONMENTAL MEASUREMENT USING LASER RADAR

This Record of Discussions (hereinafter referred ro as "ROD") is made in 1994 to clarify 
agreements between the New Energy and Industrial Technology Development Organization 
(hereinafter referred to as "NEDO"), which is commissioned by the Ministry of International 
Trade and Industry of the Government of Japan, and the Indonesian Institute of Sciences of the 
Government of the Republic of Indonesia (hereinafter referred to as "LIPI"), for joint 
implementation of research and development cooperation project including the technology transfer 
on environmental measurement using laser radars (hereinafter referred to as "Project").

NEDO and LIPI hereby agree as follows:

ARTICLE 1

COOPERATION BETWEEN NEDO AND LIPI

NEDO and LIPI will cooperate with each other based on mutual trust in order to implement the 
Project. Furthermore, both parties anticipate that the Project, as part of Japan- Indonesia 
cooperation in the areas of industry and technology, will strengthen and accelerate cooperation 
between Japan and Indonesia in the field of industrial technology.

ARTICLE 2

OUTLINE OF THE PROJECT

The Project will involve the implementation of research and development of industrial technology 
aiming at developing technology for environmental measurement using laser radars through the 
cooperation of NEDO and LIPI.
A description of the Project accompanies ROD at Attachment I.



Ail outline of the Project is as follows :

(1) To investigate potential sites in Indonesia and to select the most suitable sites for the 
Project.

(2) To establish the technology required for development of technology for environmental 
measurement using laser radars in Indonesia.

(3) To design and manufacture a laser radar system in Japan, transport it to the sites in
Indonesia, assemble, install and operate it and conduct a test.

(4) To analyze and evaluate the data obtained during the test.

(5) To evaluate the social and economic aspects of the Project.

(6) To provide technical guidance regarding laser radars to LIPI.

ARTICLE 3

LASER RADAR EQUIPMENT

The specifications for the laser radar shall be as follows :

(1) Differential absorption laser radar for measurement of NOx and SOx.

(2) Mie scattering laser radar for measurement of aerosol.

ARTICLE 4 

PROJECT SITE

After investigating potential sites in Indonesia, NEDO and LIPI will jointly decide on the most 
suitable site for installation of the laser radar (hereinafter referred to as the "Site").



ARTICLE 5

SCOPE OF THE WORK OF NEDO

In accordance with the prevailing laws and regulations in Japan, NEDO will undertake, at its 
own expense, the following work. For this purpose, NEDO will provide the services of its own 
personnel as well as personnel of the Japanese government and other organizations concerned 
with the Project (hereinafter collectively referred to as the "Japanese Personnel") as necessary. 

All of documents, letters, drawings, reports, etc., for the implementation of the Project will be 
prepared in English.

A list outlining the scope of work of NEDO accompanies ROD as Attachment II.

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

To analyze and evaluate the basic data provided by LIPI concerning environmental 
measurement and report the result back to LIPI. However, prior to this, in advance, 
NEDO shall submit description concerning the meaning and the purpose of the basic data.

To discuss the design concept of the laser radar system with LIPI.

To provide the laser radar system specification, the installation procedure and the test 
procedure to be conducted in Indonesia to LIPI.

To manufacture the laser radar system after the submission of specification to LIPI.

To send the acceptance test results of the laser radar system conducted in Japan to LIPI.

To pay expenses for transporting the laser radar system from Japan to the Jakarta port, 
(excluding expenses for customs clearance and inland transportation from the Jakarta 
port to the Site).

To assemble and test the laser radar system at the Site with LIPI.

To analyze and evaluate the data obtained through the test of the laser radar system with 
LIPI.

To prepare an operation and maintenance manual for the laser radar with LIPI and to 
supply standard spare parts within the limit of a specified amount for the operation of 
the laser radar.

To pay for the expenses incurred by the Japanese Personnel for the implementation of the 
Project, including travel costs to and from Indonesia and accommodation and living 
expenses in Indonesia.



ARTICLE 6

SCOPE OF THE WORK OF LIPI

In accordance with the prevailing law and regulations in Indonesia, LIPI will undertake, at its own 
expense the following work. For this purpose, LIPI will provide the services of its own personnel 
as well as other personnel of the Indonesian government and Indonesianorganizations concerned 
with the Project (hereinafter collectively referred to as " the "Indonesian Personnel") as 
necessary. All of documents, letters, drawings, reports, etc., for the implementation of the Project 
will be prepared in English.

A list outlining the scope of work of LIPI accompanies ROD as Attachment II.

(l) To collect and provide basic data to NEDO concerning Indonesia’s environmental 
conditions.

(2) To arrange meetings with the authorities and/or other parties concerned for the 
implementation of the project in Indonesia.

(3) To discuss the design concept of the laser radar system with NEDO.

(4) To survey the Site whether or not NEDO participates.

(5) To secure access roads to the Site as necessary for implementation of the Project.

(6) To exempt from the customs duties imposed in Indonesia on the laser radar and any special 
tools, analytical instruments and other equipment which are transported from Japan for the 
implementation of the Project.

(7) To clear through Indonesian customs the laser radar and any special tools, analytical, 
instruments and other equipment transported from Japan for the implementation of the 
Project without any commitment of donation from Japanese side, and pay any 
customs duties, warehousing costs and any other charges related to customs clearance as 
may be implosed in Indonesia and to transport the said items to the Site.

(8) To issue an official certificate to NEDO that all the items transported from Japan have 
cleared the customs, have been transported to the Site and have been stored safely.

(9) To safeguard the laser radar and the special tools, analytical instruments and other equipment 
transported from Japan for implementation .of the Project against any loss or damage 
during storage, inland transportation, trial operation and testing.

(10) To take necessary measures to ensure the safety both the Japanese Personnel and Indonesian 
Personnel throughout the implementation of the Project in Indonesia.



(11) To provide the necessary site space and facilities for the laser radar system and to install the 
system at the Site.

(12) To assemble and test the laser radar system at the Site with NEDO.

(13) To operate the laser radar system including the measurement network and conduct a 
testconcerning the operation of the laser radar system with NEDO.

(14) To supply and/or pay the cost of such items as utilities and comsumable, including 
electricity, telephone data lines (excluding international data transmission cost), water, etc. 
and other materials necessary for operating the laser radar and conducting the 
demonstration test with NEDO.

(15) To analyze and evaluate the data obtained during the test with NEDO.

(16) To prepare an operation and maintenance manual for the laser radar with NEDO.

(17) To provide office space, office equipment and communication systems, excluding 
international telephone services, for the Japanese Personnel as necessary for the

■ implementation of the Project.

(IS) To pay for the expense incurred by the Indonesian Personnel in Indonesia for the 
implementation of the Project, including travel costs and acommodation and living costs.

(19) To recommend suitable Indonesian Personnel to be dispatched to Japan for discussion of the 
implementation of the Project.

(20) Unless otherwise officially permitted by NEDO or LIPI under its sole responsibility, LIPI 
shall keep any third party people from accessing the laser radar system to prevent accidents.

ARTICLE 7

ASSISTANCE AND COOPERATION

NEDO and LIPI will, at their own expense, assist and cooperate with each other regarding the 
following matters :

(1) Both parties will provide and/or exchange necessary information regarding the Project for 
the implementation of the Project.

(2) * Both parties will give technical guidance and/or exchange their points of view in order for
each party to effectively utilize the results of the Project.



(3) Both parties will arrange and administer meetings and arrange authorization letters, work 
permits and travel permits for the implementation of the Project.

ARTICLE 8

METHOD OF IMPLEMENTATION OF THE PROJECT BY NEDO

NEDO may assign other organizations to carry out the following work and any other work which 
may be necessary for the implementation of the Project.

(1) To investigate and select potential sites in Indonesia with LIPI.

(2) To establish the basic technology for the laser radar system.

(3) To design and manufacture the laser radar system.

(4) To transport the laser radar system and any special tools, analytical instruments and other 
equipment for the implementation of the Project from Japan to the Jakarta port.

(5) To assemble and test the laser radar system at the Site with LIPI.

(6) To operate the laser radar system, conduct the demonstration test and analyze and evaluate 
the data obtained during the test with LIPI.

ARTICLE 9

METHOD OF IMPLEMENTATION OF THE PROJECT BY LIPI

LIPI may, when necessary, assign other organizations to carry out the following work and 
any other work which may be necessary for the implementation of the Project:

(1) To investigate and select potential sites in Indonesia with NEDO.

(2) To discuss the design concept of the laser radar system with NEDO.

(3) To provide the necessary site space and facilities for the laser radar system and to intall the 
system at the Site.

(4) To participate in the assembling and testing of the laser radar system at the Site with NEDO.



(5) To participate in the operation of the laser radar system, the test and the analysis and 
evaluation of the data obtained during the test with NEDO.

ARTICLE 10 ■

ADMINISTRATION OF THE PROJECT

(1) NEDO will appoint Mr. Masaaki Ito (Executive Director of NEDO) as its representative for 
the implementation of the Project.

(2) LIPI will appoint Mr. Herudi Kartowisastro (Deputy Chairman for Development of 
Scientific Infrastructure) as its representative for the implementation of the Project.

(3) NEDO will appoint Mr. Shuichi Sasaki (Director General, Industrial Dept., NEDO), as its 
contact person for the implementation of the Project.

(4) LIPI will appoint Mr. Bambang H. Hadiwiardjo (Director, R&D Center for Calibration, 
Instrumentation and Metrology, LIPI), as its contact person for the implementation of the 
Project.

(5) If either NEDO or LIPI wishes to change its representative and/or contact person, that party 
shall notify the other party in writing within two weeks of such a change.

ARTICLE 11 

OBSERVANCE MATTERS

(1) Both NEDO and LIPI will not diclose to a third party any confidential information obtained 
from the other party, its government or any concerned organization(s) as a result of the 
implementation of the Project.

(2) In the event of any material damage, injury or loss of life due to an accident or any reason 
other than willful misconduct or gross negligence during the implementation of the Project, 
no compensation shall be claimed against either NEDO or LIPI.

ARTICLE 12

DISCLOSURE OF PROJECT RESULTS

Both NEDO and LIPI acknowledge that if NEDO or LIPI wishes to disclose the results of the 
Project to a third party other than its governmental authorities, NEDO or LIPI must obtain prior 
written consent from each other party before any such disclosure can be made.



ARTICLE 13

TREATMENT OF PROJECT RESULTS

(1) Both NEDO and DPI shall retain full rights and ownership to all of the intellectual property 
rights which may be disclosed to the other party in the course of the implementation of the 
Project.

(2) The rights to obtain industrial property rights for achievements made by either party in the 
course of the implementation of the Project shall vest solely in the party which made 
such achievements.

(3) The rights to obtain industrial property rights for achievements made jointly by both parties 
in the course of the implementation of the Project shall vest jointly in both parties.

ARTICLE 14

MUTUAL CONSULTATION

Any doubts, disputes, controversies, or differences as to the interpretation or the implementation 
of ROD shall be settled by mutual consultation between LIPI and NEDO.

ARTICLE 15

VALIDITY

ROD shall be valid from the date of its signing until March 31, 1997.

ARTICLE 16 

TERMINATION OF ROD

NEDO and LIPI may request for termination of ROD when NEDO and/or LIPI deems it 
necessary. In such a case, NEDO and/or LIPI shall make a request for such termination in 
writing within sixty (60) days prior to the close of the Japanese or Indonesian fiscal year, and 
NEDO and LIPI shall seek a solution through mutual consultation. In case no solution is 
worked out within thirty (30) days following the start of such discussion, ROD shall be 
terminated.



ARTICLE 17

CONTINUANCE

Both NEDO and LIPI agree that even if the validity period stipulated in Article 15 has expired 
or ROD has been terminated for any reason, Paragraph (1) of Article 11 and Article 12 shall 
remain effective indefinitely subject to the mutual agreement of both NEDO and LIPI.

ARTICLE 18 

FINAL PROVISIONS

(1) The validity of ROD shall be subject to both NEDO and LIPI obtaining the necessary
budget for the implementation of the Project from their respective governmental authorities.

(2) The detailed schedule and procedure for each fiscal year of the Project shall be discussed and 
agreed to every fiscal year by both NEDO and LIPI. •

(3) This Record of Discussions has been prepared and signed in duplicates, and both copies shall 
be equally valid.

IN WITNESS WHEREOF, both NEDO and LIPI have executed ROD on the date stated below.

New Energy and Industrial 
Technology Development 
Organization (NEDO) 
Japan

By:

Masaaki Ito 
Executive Director

Indonesian Institute of 
Sciences (LIPI) 
Indonesia

By:

Prof. Dr. Samaun Samadikun 1 
Chairman

Date: Date:



Attachment -1.

RESEARCH AND DEVELOPMENT OF IMPROVING

LASER RADAR TO OBSERVE

AND ANALYZE THE ENVIRONMENT

1. Aim of Research Cooperation

This project’s aim is to contribute to the establishment of the Calibration and Measurement 

System for the environmental observation of Indonesia by carrying out jointly, the Japanese 

researchers together with the Indonesian researchers, the research and development of the laser 

radars and environmental networks, for observing air pollution of an urban area.

2. Project Contents

1) Along with the setting up of the laser radars at several locations in a city of Indonesia, the 

observation network system will be constructed. By processing and analyzing the data 

collected at the central processing center of the network system, it will be possible to 

measure the three- dimensional spatial distribution of the air pollution of the city.

2) This project is based on a four-year plan to be conducted from 1993 to 1996. In 1993, the 

negotiations with Indonesia and the surveys of places to be measured will be conducted.



3. Effect

Three-dimension distribution of air pollution, caused by NOx, SOx etc. in the city is analyzed 

and grasped by the atmosphere observation using the Laser Radar Network.

The situations of the air pollution is forecasted by using the observed data, and the measures to 

prevent air pollution will be taken by understanding the situation.

Furthermore, the analysis about the generation mechanism of the air pollution will contribute 

to the environmental administration in Indonesia.

4. Outline of the Svstem

1) The three-dimension spatial distribution of air pollution, such as NOx, SOx, aerosol and dust 

is measured by the Laser Radar System.

2) The data, measured by laser radars and sent to the Central Processing Center through 

transmission lines, are analyzed and the 3-D spatial distribution of the air pollution is 

displayed and understood.

3) The laser radars are operated automatically, and controlled in the center.

4) The network system will also be constructed to connect the Central Processing Center with 

Japanese National Laboratory for the environmental information exchange.

5. Characteristics of the Svstem

1) Solid-state lasers, used as light sources of laser radars, are used to maintain the stability and 

reliability of the laser outputs.

2) The system has the functions for protecting the damage to the eyes and bodies.

— 13—



3. The network system to integrate the several laser radars through transmission lines are 

constructed in the Central Processing Center.

6. Configuration of the Svstem

1) Laser Radar Unit TBD

2) Network System

o Central Processing Center 1 set

o Transmission Lines 1 set

(using telephone lines)

7. Conceptual Diagrams of the Svstem

1) Configuration of the network system is shown in Fig. 1.

2) Block diagram of the "network system is shown in Fig. 2.

3) Outside view of a Laser Radar Container is shown in Fig. 3.

4) Configuration of a Laser Radar System is shown in Fig. 4.

5) Planning of the Project is shown in Fig. 5.



Fig.

Central Processing Center
Japanese
National
Laboratory

1. System Configuration



Laser Radar
<— Control Signal

Data

Transmi ssion

To Japanese 
> National 

Laboratory

Central
Processing
Center

Tig. 2 Clock Diagram of environment Network System



Laser Beam

Received Light

To Central 
Processing 
Center

Fig. 3 Outside view of a Laser Radar Container



Observed Materials

Laser Beam

/ Scattered Light

Laser Oscillator

Receiving Telescope

Scanner

Processor

Fig. 4 Configuration of a Laser Radar System

By beaming a powerful directive laser at distant material and performing time-based or 

spectroscopic signal processing after the reflected scattered light is received by the telescope, the 

spatial distribution of the material’s density (air pollution condition, volcanic ash spreading 

condition, etc.) can be observed and displayed. Telemetering systems applying laser light in this 

way are known as laser radars or lidars and comprise a laser transmitting section, receiving 

section, and signal processing and display section.



Fig 5. Planning of the Project

1993 FY 1994 FY 1995 FY 1996 FY

1, Site survey ..............

2, Development of 
Equipment and System

(1) System Design

(2) Development of 
Laser Radar

(3) Evaluation of 
Laser Radar

(4) Development of 
Network

(5) System 
Integration

(6) System 
Evaluation

(7) System
Installation
at Site

Training for Preparation Training
Operation and 
Maintenance in Japan 

at Site



Attachment -II

SCOPE OF WORK

PERFORMED BY RESPONSIBILITY

NEDO 1 LIPI NEDO LIPI
WORK ITEMS

1. Administration
(1)

(2)

(3)

(4)

(5)

Project progress supervision 
Arrange meeting with Indonesia 
organizations
Assignment of Indonesian Personnel 
and providing their expenses includin 
travel costs and acommodation and 
living costs
Assignment of Japanese Personnel and 
providing their expenses including 
travel costs and acommodation and 
living costs
Ensure the safety operation

2. Project Planning
(1) Request for collection of environmen

tal Site information/data 
Collection of environmental Site 
information/data
Analyze and evaluate environmental 
Site information/data 
Site Survey 
Survey report 
Installation planning

(2)

(3)

(4)
(5)
(6)

3. Design
(1) Laser radar system design concept
(2) Laser radar system design
(3) Civil engineering design

4. Production and Site preparation
(1) Laser radar system specification, 

installation procedure and site test 
procedure

(2) Laser radar system manufacturing, 
factory acceptance test and submission 
of factory test results

(3) Operation and maintenance manual
(4) Standard spare parts for laser radar
(5) Civil construction work
(6) Site space and facility including 

office space, office equipment and 
communication systems

(7) Utilities and comsumable, including 
electricity, telephone data line, 
water, etc. for operational use.

<>

0

<>

<>

0
0

0
0

0
0

0

<>

0
0
0

0

0

<>

0
0

0
0

0
0

0
0

0
0
0



WORK ITEMS
PERFORMED BY RESPONSIBILITY

NEDO LIPI NEDO LIPI

5. Transportation
(1) Transportation and insurance from 0 0

Japan to Jakarta port 
(2) Exempt custom duties, conduct — 0 — 0

costum clearance and storage of 
consignments in warehouse 

(3) Secure access road to site and 0 0
provide inland transportation and 
insurance from Jakarta port to the 
Site

(4) Safeguard of the system until the 0 0
completion of- project

6. Construction 
(1) Civil engineering works 0 • 0
(2) Laser radar system installation work - 0 - 0
(3) System assembly and test 0 0 0 -

7. Operation and maintenance 
(1) Operate the system and obtain the 0 0

data
(2) Analyze and evaluate the obtained 0 0 0 0

data
_

Note 0 
<>

The party in charge
The party subordinately involved
The party not involved
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- i/--f i/-y cm# 1)
- (@#2) ft;n±s
- 4=%0#A=#A6#m (*#3)
-(%#4)



QggAmfrZtltZo

• &#m«k 9#%s%m=^'T@m-ama<m&ii&.
cmmsM) '{>f*'>7, \ t>uss

y h-f LTti£Sx50
(H^gl) -Y > ^BBSISir^tro

^lOT\
A#%(:

B*c#^/c^6om#5ai'A*izmx 
VX%tzfr&, tt Zfr(DBV7n y? ACDlSfrfZj y-f y hf 3i& 

g^<65o
(# M #) Etii^SA^ UTlES1tlE>fbti:^cDA v h -7 - ? ft 9 

f). NED 0 ^©S&lflg^X'r A^fc-oT

&&«,

• s#±gck«9 4-#i^ 11 bm£*i/cs i @BM*sifc£ (%#s) ©tastco

(SS'fk) Z^-tMlz btz^o m±m© a ##*###?&!x

• #m&j:

a ±
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i.

4h, v*yfloESse.trimmcDumfc^s^5Eso

%fz0 Bga-c&&„ win:,
p, mmBxf±nm^m^WM\K^t^y^—tbx&u ztix^z>0

warn, mmmmm •
commit, • u-ycDw^^-r >

•>7ioKift*it'm\ sMBcDm^j&trRE-r^ctzBrnt-tZo codai/—t •
#, ccD#mcDmm#@m#0#m6, u-cm

g£ftfct>CD-e&So SSOTti, TO 5 i£gfrb 8 i£g£T'CD 4 -y?ST'fe *),

Sti, fCD%#ei:^/:*), -Y > K^^TBej^oMMSSESS^^fco

1 9 9 4 (W6) # 3£
U—1If
s s /j\ # # 6B
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2. oDAu-if•
zfDmm&m&h'tz at)

nmcDmmt,

2. i odai/-tf•

1 9 9 3 («5)^I ODAI/-1f-
m m g m

# A #

s A

# A

# A

# m

/J\ # # 613

ffl t fi 8

# ^

% ffl #Uit

m ft w u

ss

i/—fmwesna

*7*if-/<- e jii ^

% K,wif- ft k i !§

m % m fe m # m Ot)

m & M m u m & CM) jfcllgWI# 885&SB

m % m # m cm)



2. 2 line

**m\±, ut, 2@®gi^iiib, t/c, 2®©Mt^£si£L/.:o

@6C, SailiT-B^b-tir^^MU/co S2.- 3. i =

2. 3. i 1993 c«5)#g mmm

1 9 9 3S 1 2 £j 1994# 1 j| 2£ 3£

si&ms
SI® 1/6-1/15 S 2 ® 2/27-3/6

SI® 1/25 S2@ 3/14

2. 3. 1 S 1 ®SM£ (1994^1^25H M)

(1) #m#mm

Sir BRUMHMjEtcllltij $ ti/c0
(2) mmomm

ris—tf-. L/-^-cdI9B • SStcE UTT C tmZBttt-tZJ W, ffi&W
mm'Zi&Wfr-ofco ttz, -fu'Jx.^7 h©7^ hyj 
( 3 ) WIM

S 111 9 9 4^1/6~l/150f|, Si HS@y

m#, itM, ttz,
K^'>TSJ©S(tAnM^ r^#;, #B&B$;:##i„ »£3Wc^j moggie6#^

g^iSUT, -fu h^M^eS^^TE/t^Eife^b-ii-E^^/Co

2. 3. 2 S 2 ®gj|# (1994S3^14H M)

(i) s 2 ®mmm^#e
1 9 9 4^2/27~3/60FI, S 2 m^LMm&fr'rtt>tltz0 #^®©/ >/<-^6S2

ttz, mmmmMRvxM • m%tt%.iz^zmiir£ 
glt/Zo J U-V- • l/-*'-fCj;3M£D-M&*)©<b-£’f, ttSi&wJ , rs
OT'C'SIU r&^mj

USML-C, *-XA^S-lCBS £©1:.!,^, • ly-^*-SB<b
##4; y h 7-*
( 2) #&#©% 9 £ <ba6fCo^T
4:#m©#e#©%o ^ mmm&©#e^A#i:, 2&smm©@#©fc&m

m&m&tzzttbtzo
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( 3)

6tftfEffiEtt-f > K*5'7SW3£#©gtf-A*l:fc«J:tf 

hC»-T5ftft:W*t8ai*rate'rsct^*<iKBJ3Stlfco £fc, H«©ia:ff • SHafifC-SP^-T 
sct^iftijasnfco



3.
3. 1
3. i. i miw

% l -f y K*;/r©masons, ' iz-y-mms#

EO«S(DESS^fir-o /Co
• HS$IS : 1 9 9 4^1^6H~U150

• USEQM : /JvftiteB,
tifc, - mm&%^R%m#(D%RaligA3il:im^U-CIK^y:o
s l Vxh £ZITIZ&?0

(1
The Indonesian Institute of Sciences C LIPI )
JI. Jend. Gatot Subroto 10, Jakarta 12710

Samaun Samadikun, Chairman

Herudi Kartowisastro, Deputy Chairman for The Development of Scientific Infrastructure
(2) tipi- mmmmmmm-t >*-

Research & Development Center for Calibration, Instrumentation and Metrology 
Indonesian Institute of Sciences ( KIM-LIPI )
Puspiptek Komplek, Serpong, Tangerang 15310 

Bambang H. Hadiwiardjo, Director
Muharyan Syamsudin, Head of Applied Instrumentation Division 
Ii Hidayat, Head of Instrumentation Analysis Laboratory 
Dr. Sugiono, Head of Optics Instrumentation Laboratory 
Yusrandihardja, Optics Instrumentation Laboratory 
Margana K.
Farid R.
Diaz Santika 
Masbach ( AP-LIPI )
Dr. Paulus ( Agency for Meteorology )

(3)

University of Indonesia

Faculty of Graduate Studies, Graduate Program in Optoelectronics and Laser Applications 
Salemba 4, Jakarta, P. 0. Box/JATRA 13062 

Dr. Jhon E. Batubara, Professor 
Dr. Hamdani Zain 
Dr. Hendrik Kumiawan 
Anwar
T. W. Simbolon 
Arfian Ahmad
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(4) avi/fTmsmwm
KPPL-DKI Jakarta
JI. Casablanka Kav. 1, Kuningan, Jakarta 12950

H. H. All Rozi, Director
Dr. Rafdjon Rax, Head of Laboratory
Purwoto
Zaky
Erwin
Emi
Yulmiati

c 5) lip i • Mfttmmx 

PPPO-LIPI 

( 6) ###
The Office of The Minister for Environment, The Republic of Indonesia 
Jl. Merdeka Barat No. 15, Jakarta 10110

Dr. Rtm. Sutamihardja, Deputy Assistant Minister
(7) Rwmm Ei&f
Agency for The Assessment and Application of Technology ( BPPT )
BPPT Building 16th Floor, Jl. M. H. Thamrin 8

I. Firman Budisetia
(8) JETRO *y?-

JETRO Jakarta Center
Summitmas Tower 6th Floor, Jl. Jend. Sudirman Kav. 61-62, P.O.Box. 2140 
Jakarta

Hirokazu Date, Director of Industrial Affairs
(9)
Embassy of Japan
Jl. M. H. Thamrin 24, Jakarta

Tetsuo Omura, Second Secretary



3. i. 2 s2®mim&

% 2 \ ■< > k* u—r- •

mizmtz m&z'<fr>tc0
•ffi&fflm:1994^2^27B~3^6B

• I9SEBM: mmnm, #®«*. si? m
m 2 nmugotoro vxh ^j«T^-r0

( 1) The Indonesian Institute of Sciences ( LIPI )
Jl. lend. Gatot Subroto 10, Jakarta 12710

Herudi Kartowisastro, Deputy Chairman for The Development of Scientific Infrastructure 

( 2) Research & Development Center for Calibration, Instrumentation and 
Metrology

Indonesian Institute of Sciences ( KIM-LIPI )
Puspiptek Komplek, Serpong, Tangerang 15310

Ii Hidayat, Head of Instrumentation Analysis Laboratory
Yusrandihardja, Optics Instrumentation Laboratory
Harihadi
Budisusatio
Santososugondo
Masbach ( AP-LIPI )
Dr. Anwar ( University of Indonesia )

( 3) University of Indonesia
Faculty of Graduate Studies, Graduate Program in Optoelectronics and Laser 
Applications
Salemba 4, Jakarta, P. 0. Box/JATRA 13062 

Dr. Hamdani Zain 
Dr. Hendrik Kumiawan 
Dr. Anwar

( 4 ) KPPL-DKI Jakarta ( +
Jl. Casablanka Kav. 1, Kuningan, Jakarta 12950 

H. M. Ali Rozi, Director 
Purwoto
Ii Hidayat(KIM-LIPI)
Yusrandihardia(KIM-LIPI)

( 5) The Office of The Minister for Environment, The Republic of Indonesia 
Jl. Merdeka Barat No. 15, Jakarta 10110 

Dr. Rtm. Sutamihardja
(6) The Agency for Meteorology and Geophysics

—35—



Dr. Paul us



3. 2
3. 2. 1 'JvtiJl'?®

OStt. ISHOmkm, API«I4t0 1f8^A©^it'i5^,
An© 6 0%(5, ESb-r^l 2^6WAkmO>?^7StCStt3UT^5o @K©8 8%ti>fX5A 

##T60, UT^> K*5'TB#teJB$ft-Tl'50

y + kN" > K*i/T*fnl©SST'$> 0, SA©§f6teT'6-5S(hEte©^ A;V^#3!1S
S^-t^v^S,

E^^^;u^flr©5HJT'TO$tiT^-5o s? * *;v*ti 5? * 7BoEdbtcftgU +
EUr^r, ±%H(3i?WT60, SrtME^iljiiti<, dbbM£<, m:fr<;:-3fiTm<%-,%:

APte£j8 3 O^AT, 6©mA(:j:t), 1 0 0 0^Ai£< \zt£Zi)<,

^iittitMfcIgoT^-So 5SEteW0,

MWfcftT I,§B£©Mfct$Sti&©T'650 Okm, $@1 5 kmggT
60, 1 0EMT#±©iSJitVWif A TATI'S 0

3. 2. 2 ©a#

v'f */l/^©^#(C"DL''T, MS/f (BMG ; Badan Heteorologi dan Geofisika) (DDR. P a u 1 u s 

©ii^-trMt >©K I M- L I P 111 ^ 1 1 H (A) tcgtf, $A, 3 £ 5 0 (±) (C

#a.&e#a=c ktkdr. p a u i u s(DS^##,UA&©"e6So

CM > K^'>T(i:M©S!(rcfcO S#(Dm,#^c^fL6o
1) ^gpTOMM ; Ixv h5, ^ + 9, /<V, M3R* y/<%E#B%a
2) m^ii ;
3) ffoiiM ; ikx^by, E-S* Vv>^>, jb^vt/'/#%<!:

^t*;i/^(ai) ©#^mM#©m#(:mi/, bb©bk< i 2^v&'e>3mm$T-6o, mm©%< 

6£^S> §n\t%MttS.Z>o ^*M*T'©MMIS2, 0 0 0mmim5^, ^>KAv'T^ 
T'ti 1, 0 0 0mm fr & 7, 0 0 OmmtT'ffi^ia^WSo v?f *;^©Mlif^T'S2 6* 

CT&3 3 8° C(:^?%3o

os?+*;i/f#mi#m%©fc6, #m.#©%mc#9##^

ac6^<6 0, as«5 0knot (MO 3 km, #^2 6m) 50
Q-X^*;l/^T'©1 0©®©ASA^o^T, TffiOct^^iaE^Wofc0

• ^M^tedbW&tcELTt^o-e, #m6l#m6©^#^(A tASm©M66 0,
0T©m©A#A^#%ao

M m 128-38 sn dbEM

%l@ SEB

% m 6^-9^ sfs dbma

«H WEB
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trajffl 4/3~s/i .
i o/3~i 1/3

• ^ra»3cttffl3&<p<, u^-r < & 9, ^®m®#mc(i
a^'W<9, *i8>'i£ihr2CDT', TfSgB»l/<B<E6«:i'o XM/ -
A#f:6ft55*/*v*>xfcj:sB8!l, -,TL'3„

O ^ * /l/^ 01'T(i, @#W(:j:6m%#lB®M^®#c. -X * * ;l/^#OT® JUS©

f?3fe&<$&&Ua'<&o $fc, +4>SBT?»t-hT-T5> K^lfefeUTl'So 
ommc-o^T^, •t+7S©iaflio^>K^m

i?**JU*tf£:V{f7l'- hffliSHLEti, #T 
EWkmCO^SBfCW^ycte, UT 6, igt'MKinSfliil'o
oi,_f-. u-^-co^tcfii itit i/—y-. i/-y-cxmm^, 
u, 3ooi^*k-r-Scfcyfcu/c^o *fc,

4" > K^S/T®S©SSf't)^St-5E^ttiT^5 =

S3. 2. if:s; + *;i/^®^#®#&, 03. 2. i;:?7-fey77&, 03. 2. 2f:/ga®%#

3. 1. 1

BMGg#(:j;a ( 1 9 8 0-9 2#f%g)

M m
i 1

% m
1

mm

1/3 2 M 3 M

i

4/3 5 M

1

6 M 7/3 8/3

1

9/3 10/3 11/3 12/3

m zg 26.4 26.6 27.2 27.7 27.9 27.8 27.6 27.4 27.7 27.8 27.6 26.9 27.4°C

% m 391 254 192 151 137 73 58 91 53 100 117 255 1872mm

25 22 18 17 13 9 8 7 8 12 16 20 175 B

18 20 20 18 25 20 20 18 20 20 20 18knot

(9.3) (10.3X10.3X9.3X12. 9X10.3X10.3X9.3) (10.3X10.3X10.3) (9. 3m/s)
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TG.PUMT
KEP SERIBU

P. PANJANG
TGKAMWANGP. LAN GANG 8ESAR>0P. LANCANG KECIL

q pTbokor
P. OAMAR BESARP.RAMBUT 

°P. UNTUNG JAWA

•Banten.

Rooting DKI JAKARTAZy BANDAR A.
^ soekarno-hatta
ejuknagaj#

Kronjo
CEnctog:

ierXng
Anco

Batuci

Paboai

J^UMA

JLASAI

•CimargiPv
■arong./ . . 8Q

QBUG1S JL-
fcileles Cheureup

idamar .-tv

WmMmLeoak

igkancana

G.'ENDl

•Parunj

TC. KABANGTARAJE

TEL PELABUHAN RATU
IpangTehi

0 0 07 0 0

"V^- 
Cira cap

U. GEHTENG

E 1 06

ms. 2. 2
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3. 3 4 y

immn 12 B14:00iZ4 > K* vTSi&Sl'JAEDr. Rtm. SurtamihardjaB&Vm U -Y > K* ^70##
%Wm@T69, (3^{rWz®^E

• 4'y K^r-v7T'(i, Air Pollution (jtMffiM) (DISfciZ, Water Pollution, Sea Pollution®

• Water Pollution® 7-7 'M A#53&® 7-7(±A%(,

-mm, Asm;®#*?9tmg,mMT$>z0

• AO^#f UT^-5 y^7SO^^*;V7S<h^/<> K> Wajf®ASST'PgEt
#cT(,'&o lOAPl. 8#A@3^®2^, ^-t^S^S^UTU'-So

• E&MOF=1E^A#W 'JirtiJWitiffiZIX'li, pHA%56L'9C6T6So %#,
S®I5^^, rf$ (®##(:j:S7%, 7*7 h) Wbtl^o

• Alii, UiA#:j:sm^omgtA#l\ #c, ^;l/#;^&?iliA#l:j:smt##®3%^Wa
'So Ctott, i&T©5MCD^A*^@<!:^-oTt,'So #1^100,000ha®Bw^M UlA#

fCctoTi^AUTl'So

• -f > K*'>7©^*^-®$^ LT(5, S#(i2 0#{6"C#<%S^, 5^(il 0

&o

• «Tax£t,'9 ii7 V >700Rp/litter(:#U, TaxlOORpT'ti^ti'o
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3. 4 - Amm

1994^1^ 120(lO:4O-13:3O)fr, KPPL-DKI Jakarta ]/9W8%SW6M') £tfrF*3U
OStSSR® Col'TSiDi^S^teo
B#A(i, All RoziBrS, Rafdjon RaxES, PurwatoSc, 4fe2£T>*oA0 KPPLO^EMEti, 59AT'* 

-So

(1) KPPLCDeBii, #<DWC*3o
^©ES, 7n^£©f¥ffi, ^©ES, 7°u^5A

(2) UT, ioo^$om ap©$«^©» 13

^aoSTJUOSMKSm Am©^—* V

(3) 1 S02, SO, N02, NO, H2S, NH3©*fXJ&9-

6 Total SPM 0#m#^#t#UTL^o d *1 b ti^TS^SJSBT*5=
SblC, £fc, 2 -yECDEU^i/XAA^BE^T*'), m^Cl 4B

6A-S?^T*-So $iJS->XAA(iHoribaS^T', DKK ^vXAA-fbLAt>©T*-S
(JICAgSb) o

(4) ASA-^CD®@

SEOtitdti&tfltSRT@m9T*3o

3. 4. 1 AMO^-^ V • -T-?(Dffl

m m SAiB mm

N Ox 3 ppb 118 ppb 50 ppb/24hr 20 ppb/24hr
S 02 0 23 ppb 100 ppb/lhr 50 ppb/lhr
CO <10 ppm 20 ppm 10 ppm
TS P(TSP) 555 Aig/ms 260 fJ.g/ms 200 fi g/ms

Am A- * ©#fe^^TfC^-To 

®S02sm#4/%(,'Cto
(DN Ox&gl'Z t, CfitiScDSmAxA'MST*-S0 
DTSP (**xh) 1MSBA6iTO<JE0T'*-So



(5)
miZimOTiiSCDm (AP8003JA) jWT!}. $©@^6 L"C,

i@A&y&±<D$fr'6o%, (/<%#) ^'30%, trwxtwm cpw

T&o, $0sm#xm(iiTc-asmiwifzv&Zo

(6) A#K#©m^
® 1 (i, 1981-92*£©12$TOTotal SPM(TSP)^N02©¥^i M/> K&^L/ct>©T&So

(7) t©#
• e^m©s*-0T©Jim nox^spv

• s 02(5, i, 5Lt5db^^*;v^©^mE (to hi) A#mmt%x.6fi5o

- &#©#%#, A^SBilTiBSLTl'5 M
• £*@©wmt, 3

(8)

L/--tf- • i/-^*-©T-^^rKPPLrt)ftl^It, 7#©##%#(=%a-cac6^-Aibx^'Zt 
©AliES©B^EPS6tJT'$, C /Co
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3.5 1M h • f—
si l-ck im-l i p i 4

(:#L I P Ml (KPPL) ©SET', 3*E©b-1f-

• to ctib©Mfro^T^-5o

3. 5. 1 s 1 ®MH$B£©1M h • if-'t-f
OK IM-L IP I

W3£B H 1 9 9 4^1^110 (*)

# fifr t;l/^ >(s e rpong) ^ —

• k im-l i p ioiffint, l i p i &am*&emofcmvzmm
mmmffitbxm^ntz0

szi&i-'o t>L6m&Mi£<DmmMgt$igL<DmmK, h6#?ct^T#So

04" > F^b7±#
19S^B 1 9 9 4#1^ 1 3 0 (*)

# E -Y > K4^ b7±# Enviromental Study Building M±

• -Y > K^'>7^*7° hnjL^x • 1/—tfSffiffiEO'xy K V y
B^u/co 6pe®cdh>os±t^d, #ac

OL I P I (PPPO)
W2E/3B 1 9 9 4^1^130 (*)
m m

• K I M-L I P I 0L^fb, m±.ZM,¥Ltz0
jk%(:6 0, bItrtirt,' £ 0 3 PEBoBm^ts: 9bTi'T
If'T, b—if— • b-^-*Efif«»^CB,

OL I P I^s®
i^B 1 9 9 4^1^140 (A)
# E L I P I (1 1 PEE) iiiWW (8 PEE) M±

-#pm®m#T&aEmK®m±km@&m'#c&::&fiT(,'a3K ia©jiiibw:&<, 
wics<. tztz, Egics/c^Tt*



1 lra&Ol-fc©*:*. Om<biE^rtrWt), &%&?:&, MfciflS©
-5o i£ 5 0 ~ 1 0 0 c m§S©b—If— • ZH&W&foZo

• n^mmtbxah^io
ISTBtil'o

3. 5. 2 f2®IiI^W^h-t-M 
Obf * WiffiB (KPPL ; Kantor Pengkajian Perkotaan dan.Lingkungan)

I9££ 0 1 9 9 4#3^ 1 0 (*)
m ffi KPPL»M±

. is—tf-. i/-^-©EE#m©##6bT, KPPLtofr&*«©4g&©&®©M±£&3i££tt 
TB^b/Co #%©%&(! 4 Rr©^6jtR%K#< 2 Om <'&(,'?& 9, BSE&S/c&rU'o EE© 

bT#^^E^, 30~50cmgmE < a

0 1 9 9 4^3% 2 0 (7JO
# m

• b*M^#SlJS©S$t::ftEbT<,'T, f'b#^6(±$tl5km6±#(C(±T #&©##
tiSPgBT'^f), ^J3 5m©iES^'W9, Bffll-2. 5 mII©H'I^i6C £$*iTl'£0
E@-r5^iC(5, m$5 0crnmm©EE^^E< ###&&,

% jo, Bac 4 pgm©%&# 2-3

OmUif-YfijUplfi KanbanganjfS
ffl&HB 1994^3^40(A)
m m Tymmm^mm,

• *mBtcD)iiizfrfrzffi(Dtfiz<D&#mx, m& tthmssme-pt'^ 9, f©#m^##m^b 
T%pg§ti/c0 b—if— • i/-^-©m±EE^Rr#T&^*<, toso/cto, 

ttEtCiElBSBTO&K, aUcimmW^, BB«©KtPT'$,50.XA;l/y -/xy*g$ 
SS^T'^ekm^ie^o 4©i:^T-liIt‘t>©fcJ&^oT, #m#% 6(i#x.%L6
&o
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Tanjungpasir

JAKARTA>ukorno>— Hatfo 
lot. Airport J.-TANJUNG,Teluknaga / % 'amaf

Sepatan 'ngkaren \DUNG
Abekas•Batucei

Tambi

Setu
gpanjang //

Gunungsi

umpm

'CibatokLeuwiliang

50 km

30 miles

A;
B ; + %Ji/2 rptSEfr
C; 3? rfTKanbangan'fd’jS

0 3. 5. 1 iM b ■$-'<'( (1)
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SCALE 1:75, 000
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3. 6

3. 6. 1 NEDO-L I P

nedo-l i p imrntm,!}?*$?x* htzm-zj>k*turn mi 

w ? w%sga^#jmt-5 =?mv&z> o

RESEARCH TEAM (TENTATIVELY) WILL BE COMPOSED OF PERSONS FROM THE FOLLOWING INSTITUTION:

(1)
LIPI (INDONESIAN INSTITUTE OF SCIENCES)

(a) >*-
PUSLITBANG KIM (R&D CENTER FOR CALIBRATION INSTRUMENTATION AND METROLOGY)

• MR. MUHARYAN SYAMSUDIN
• MR. II HYDAYAT
• MR. MARGANA KUSUMADINATA
• MR. YUSRAN DIHARJA
• MR. SUGIONO
• MR. -
• MR. -

(b)

PUSLITBANG FT (R&D CENTER FOR APPLIED PHYSICS)

• MR. -

(2)

UNIVERSITY OF INDONESIA

• DR. HAMDANI
• DR. HENDRIK
• MR. ANWAR

— AQ___



(3) mm
KEMENTERIAN LINGKUNGAN HIDUP (STATE MINISTRY FOR ENVIRONMENT)

• DR SUTAMIHARDJA

(4)
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Specification of laser radar system

Transmitter Nd:YAG laser 
Wavelength 532 nm 
Energy 100 mJ/pulse
Pulse Width 10 nsec
Repetition 10 Hz

Receiver Cassegrainian Telescope
Diameter 35 cm
Field of View 1 mrad.

Detector Photomultiplier

Acquisition System Transient Recorder 
10 bits 50 ns/word 
(Range resolution 7.5 m) 
Personal Computer
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gain switching 
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■0-
266/299 nm
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ph : photodiodes for automatic tuning of 
the FHG (Fourth Harmonic Generator) 

pm I : photomultiplier lube at 355 nm 
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pm3 : - 289 nm
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( low gain )
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