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PREFACE 

The Electromagnetic Compatibility Analysis Center (ECAC) is a Department of 
Defense facility, established to proVide advice and assistance on electromagnetic 
compatibility matters to the Secretary of Defense, the Joint Chiefs of Staff, the military 
departments and other DoD components. The Center, located at North Severn,, Annapolis, 
Maryland 21402, is under executive control of the Assistant-Secretary of Defense for 
Communication, Command, Control, and Intelligence and the Chairman, Joint Chiefs of 
Staff, or their designees, who jointly provide policy guidance, assign projects, and establish 

· priorities. ECAC functions under the direction of the Secretary of the Air Force and the 
management and technical direction of the Center are provided by military and civil service 
personnel. The technical operations function is provided through an Air Force sponsored 
contract with the liT Research Institute (IITRI). 

This report was prepared for the Systems Research and Development Service of the 
Federal Aviation Administration in accordance with Interagency Agreement 
DOT-FA70WAI-175, as part of AF Project 649E under Contract F-19628-76-C-0017, by the 
staff of the liT Research Institute at the Department of Defense Electromagnetic 
Compatibility Analysis Center. 

To the. extent possible, all abbreviations and symbols used in this report are taken from 
American Standard Y10.19 (1967) "Units Used in Electrical Science and Electrical 
Engineering" issued by the USA Standards Institute. 

J . .t. e.t 
~. G. PREIS, :JR 
Project Engineer, IITRI 

Approved by: 

~E:~~P~ 
Colonel, USAF . \ 
Director 

Reviewed by: 

Director of Contract r Operations 

,.q_.~· 
M.A. SKEATH 
Special Projects 
Deputy Director 
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FEDERAL AVIATION ADMINISTRATION 
SYSTEMS RESEARCH AND DEVELOPMENT SERVICE 

SPECTRUM MANAGEMENT STAFF 

STATEMENT OF MISSION 

The mission of the Spectrum Management Staff is to assist the Department of State, 
Office of Telecommunications Policy, and the Federal Communications Commission in 
assuring the FAA's and the nation's aviation interests with sufficient protected 
electromagnetic telecommunications resources throughout the world to provide for the safe 
conduct of aeronautical flight by fostering eff~ctive and efficient use of a natural 
resource--the electromagnetic radio-frequency spectrum. 

This objective is achieved through the following services: 

• Planning and defending the acquisition and retention of sufficient radio-frequency 
spectrum to support the aeronautical interests of the nation, at home and abroad, and 
spectrum standardization for the world's aviation community. 

• Providing research, analysis, engineering, and evaluation in the development of 
spectrum related policy, planning, standards, criteria, measurement equipment, and 
measurement techniques. 

• Conducting electromagnetic compatibility analyses to determine intra/inter-system 
viability and design parameters, to assure certification of adequate spectrum to support 
system operational use and projected growth patterns, to defend the aeronautical 
services spectrum from encroachment by others, and to provide for the efficient use of 
the aeronautical spectrum. 

• Developing automated . frequency-selection computer programs/routines to provide 
frequency planning, frequency assignment, and spectrum analysis capabilities in the 
spectrum supporting the National Airspace System. 

• Providing spectrum management consultation, assistance; and guidance to all aviation 
. interests, . users, and providers of equipment and services, both national and 
international. · 
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EXECUTIVE SUMMARY 

As a joint venture of the United States (US), Canada, and 

the European Agency (ESA), an experimental aeronautical 

satellite (AEROSAT) system is presently being developed. AEROSAT 

will provide an evaluation of communications and position-fixing 

techniques for aircraft flying transoceanic routes. 

The Federal Aviation Administration (FAA) is directing US 

participation in the program. FAA requested that the DoD Electro­

magnetic Compatibility Analysis Center (ECAC) determine means by 

which the AEROSAT satellite-to-aircraft VHF link can operate com­

patibly with the inband international air-to-ground communications 

system (terrestrial system). 

Operational conditions were evaluated to determine possible 

interactions between AEROSAT and the VHF user community. Usage in 

the VHF frequency band (125.4-132.0 MHz) was ascertained and repre­

sentative VHF equipment electrical parameters were determined. AEROSAT 

electromagnetic compatibility (EMC) equipment specifications and oper­

ational constraints were established to preclude interference to the 

VHF-user community. The FAA-proposed frequency plan, whereby AEROSAT 

frequencies would be assigned midway between the 50-kHz channels pre­

sently used in the 125.4-126.0 and 131.4-132.0 MHz frequency bands, 

was shown to be feasible. 

In Volume I of this report, only the US and Canadian environ­

ments were addressed. This volume extends the analysis to include 

a worldwide environment based on terrestrial-system information 

available to ECAC. The final results show that by: (1) developing 

AEROSAT avionic and satellite receivers to meet recommended adjacent 

channel rejections; (2) preventing use of the AEROSAT system near 

v 
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EXECUTIVE SUMMARY (Continued) 

European coastlines and ground stations located in the Pacific 

area; and (3) coordinating operationally with a small number of 

terrestrial ground stations, the AEROSAT system may operate as in­

tended and have a full complement of frequencies available for use 

over the Atlantic and Pacific Oceans. 

Co-channel operation of Aerosat and other VHF-users was 

not considered in this analysis. 
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SECTION 1 

INTRODUCTION 

BACKGROUND 

The United States, Canada, and the European Space Agency (ESA) 

are cooperating in the development of an aeronautical satellite 

program designated AEROSAT. 1 The Federal Aviation Administration 

(FAA) is directing the US participation in the AEROSAT program. 

The Electromagnetic Compatibility Analysis Center (ECAC) has 

been tasked by FAA to perform an electromagnetic compatibility (EMC) 

analysis, a portion of which is concerned with the interactions of 

AEROSAT VHF links with existing VHF usage in the 118-136 MHz aero­

nautical mobile band. The purpose of the analysis is to determine 

the compatibility of the AEROSAT-VHF system with the terrestrial VHF 

system and, if required, to develop methods that will provide for 

compatible operation. 

The initial analysis (Volume 1) of the results of the AEROSAT 

VHF analysis was completed by ECAC in November, 1975. Volume 1 

contains detailed system descriptions of the AEROSAT and terrestrial 

VHF systems, as well as characterizations of propagation, antenna 

patterns, and degradation thresholds; results and recommendations 

provide guidelines for AEROSAT aircraft receiver development that 

are applicable worldwide, and guidelines for satellite receiver 

development that pertain only to the environment in the US and 

Canada. 

1Memorandum of Understanding on a Joint Programme of Experimentation 
and Evaluation Using an Aeronautical Satellite Capability Between 
the us Department of Transportation, Federal Aviation Administration 
(FAA), the European Space Research Organization (ESRO), and the 
Government of Canada, August 2, 1974. 

1 
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OBJECTIVES 

The objectives of the study were to complete the analysis of 

AEROSAT VHF compatibility with the terrestrial VHF system, based 

· on available worldwide data concerning the terrestrial system, 

and to provide any necessary guidelines in addition to those given 

in Volume 1. 

APPROACH 

Information concerning frequencies and technical characteristics 

of stations now using the AEROSAT VHF bands was collected from several 

sources available to ECAC, and the information was correlated to pro­

vide the worldwide environment in which AEROSAT VHF links must operate. 

In order to determine the effect of VHF transmitters on the AEROSAT 

satellite, interfering power levels at the satellite were calculated and 

compared with maximum allowable interfering signal levels. The results 

were combined with results contained in Volume 1 to develop a required 

satellite selectivity characteristic. 

Potential interference from AEROSAT aircraft to equipments in 

the aeronautical mobile service was analyzed by considering the selec­

tivity of the aeronautical mobile equipments, the coupling between 

AEROSAT aircraft and aeronautical mobile equipments, and the locations 

of ground stations and aircraft that are potential victims. Recommen­

dations concerning geographical operating areas for AEROSAT aircraft 

were made based on the distance separation required to avoid receiver 

degradation. 

2 
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PROCEDURE 

SECTION 2 

ANALYSIS 

Section 2 

System descriptions and technical characteristics of the 

AEROSAT VHF and terrestrial VHF systems are provided in Volume 1. 

Four potential interference situations, depicted in FIGURES 

1 through 4, are considered in this analysis. These situations are: 

1. Terrestrial system potential interference to the 

AEROSAT satellite; 

2. Terrestrial system potential interference to AEROSAT 

avionics; 

3. AEROSAT satellite potential interference to terrestrial 

system receivers; and 

4. AEROSAT avionics potential interference to terrestrial 

system receivers. 

These situations, except for interactions involving US/Canada ground 

equipments, are discussed in the following subsections. 

TERRESTRIAL SYSTEM POTENTIAL INTERFERENCE TO THE AEROSAT SATELLITE 

General 

Each AEROSAT satellite will receive up to four carriers containing 

voice or data; carrier center frequencies will be chosen from the fol­

lowing set of frequencies: 131.425, 131.475, 131.525, 131.575, 131.625, 

131.675, 131.725, 131.775, 131.825, 131.875, 131.925, and 131.975 MHz. 

The satellite VHF-to-C-band (5.0-5.25 GHz) repeater will be channelized 

3 
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.\EN.OSA'l "iYSTI 'I lt:KKI:STIUAL ~\:-iTt 'I 

FIGURE 1. TERRESTRIAL SYSTEM POTENTIAL INTER­
FERENCE TO THE SATELLITE RECEIVER . 

. \EROSAT SYSTC~l TERRiiSTRIAL SYSTDl 

FIGURE 2. TERRESTRIAL SYSTEM POTENTIAL INTER­
FERENCE TO THE AEROSAT AVIONICS 
RECEIVER. 
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AEROSAT SYSTE~t TERRESTRIAL SYSTEM 

FIGURE 3. AEROSAT SATELLITE POTENTIAL INTER­
FERENCE TO THE TERRESTRIAL SYSTEM 
RECEIVERS. 

AEROSAT SYSTHI TERR.ESTRIAL SYSTEM 

Section 2 

FIGURE 4. AEROSAT AIRBORNE TRANSMITTER POTENTIAL 
INTERFERENCE TO THE TERRESTRIAL SYSTEM 
RECEIVERS. 
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and limited; that is, each VHF uplink frequency will be filtered 

and hard-limited before being converted to C-band and transmitted 

to the earth station. The VHF antenna on-board the satellite will 

have an earth-coverage pattern with an approximate gain of 10 dBi. 

The two AEROSAT satellites will be located at approximately 15°W and 

40°W longitude, over the Atlantic Ocean. In later phases of the 

program, the satellites may be moved to the Pacific area, in which 

case the satellite locations will probably be 155°W and 180°W longi­

tude. 

Ground Station Data 

Since each satellite antenna pattern will cover a large portion 

of the earth's surface, and since both Atlantic and Pacific satellite 

locations are contemplated, a world-wide environment of terrestrial 

system ground stations must be considered. The 131.4-132.0 MHz band 

of interest is primarily used by civilian agencies worldwide. The 

data available at ECAC concerning the usage of this band outside the 

US and Canada is contained in lists compiled by the International 

Telecommunications Union (ITU), the International Civil Aviation 

Organization (ICAO), and the International Air Transport AssoCiation 

(IATA). 

The completeness and accuracy of the available data is questionable. 

The ITU lists, which are the only lists containing geographical coordi­

nates and power outputs of the ground stations, contain only a small sub­

set of the ground stations appearing in the ICAO lists. The ICAO lists, 

while containing more equipments than the ITU lists, are not available 

for all parts of the world. For example, no ICAO list is published for 

Australia and New Zealand. In addition, several of the ICAO and IATA 

lists are not recent (South America: June 1971, South East Asia/Pacific: 

December 1970). The lCAO and IATA lists of European ground stations, 

however, are recent (1975) and contain essentially the same information. 

6 
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In order to proceed with the analysis, certain assumptions2 

were made concerning the characteristics of the ground stations: 

geographical coordinates of the ground transmitting antenna were 

assumed to be the coordinates of the airport serving the listed 

city; if no airport was in the vicinity of the listed city, center­

city coordinates were used. Except for the few instances where 

transmitter power was available from ITU lists, the assumption was 

made that power was SO watts for all stations except extended range 

stations, which were assumed to use 1000-watt transmitters. All 

antennas were assumed to be omnidirectional. It was assumed that 

no frequency offsets were used by the ground stations. 

The selected ground station coordinates are sufficiently 

accurate for calculation of received power levels at the satellite, 

considering the large distance between the earth's surface and the 

geostationary orbit. The assumptions concerning transmitter power, 

antenna gain, and frequency offset, however, are based on equipment 

usage in the US and Canada, and are subject to verification. It is 

quite possible, for example, that highly directional antennas are 

used by European extended range stations and that frequency offsets, 

similar to those used by Aeronautical Radio Inc. (ARINC) in the US, 

are used by closely situated European stations on the same frequency. 

Interference Power Received by the Satellite 

General. Ground stations in the 131.4-132.0 MHz band are pre­

sently assigned to frequencies at integral multiples of SO kHz; that 

is, at 131.4 MHz, 131.4S MHz, 13l.SO MHz ... . , with the exception of 

two stations in France. One,station is listed3 as operating at 

2ECAC (ACV) Letter to FAA dated December lS, 197S, Subject: Support 
Data for AEROSAT. 

3Frequency Assignments in the Band 117.975-136 MHz, European Area, 
Paris Office Corn List No. 3, Eighteenth Edition, International Civil 
Aviation Organization, June 197S. 

7 
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131.425 MHz (Paris, Le Bourget Airport), and the other is listed 

at 131.975 MHz (Calvi, Corsica). 

The interference power received at the satellite from each 

ground station and from a typical aircraft communicating with 

each ground station was calculated as follows: slant range from 

ground stations to each potential satellite location was calcu­

lated, and free-space propagation loss was determined for each 

path·. Maximum scintillation gain expected one percent of the 

time and maximum multipath gain of the interfering signal were 

calculated based on elevation angle and ground station location 

(see Volume I). Satellite antenna gain of 10 dBi, polarization 

loss of 3 dB (linear to circular), and assumed ground-station 

power and antenna gain were added to the modified propagation 

loss to determine the interference power at the satellite antenna 

terminals. The results of these calculations are presented in 

detail in the computer listings contained in APPENDIXES A and B. 

On-Tune Interference. The interference power level listed 

in APPENDIX A for both 131.425 MHz and 131.975 MHz is -135 dBW, 

~esulting from emissions of stations at these frequencies. The 

level of the desired carrier at the satellite ranges 4 from -157 

to -135 dBW/ni2 , which may be expressed in terms of power level 

at the satellite antenna terminals by utilizing the follo·wing 

expression: 

(1) 

4satellite Specifications, AEROSAT Space Segment Program Office, 
Issue D, January 12, 1976. 

8 



FAA-RD-77-56, II Section 2 

where 

p = r the received power level, in watts 

pd = the power density at the antenna, in watts/m2 

G = the antenna gain, in dBi 

A = the signal wavelength, in meters. 

Using the satellite antenna gain of 10 dBi, the desired signal 

level is calculated to be in the range from -151 dBW to -129 dBW. 

Thus, the interference power of -135 dBW may exceed the carrier 

power by up to 16 dB. This ratio will cause interference to the 

satellite link, since the maximum acceptable interference level 

is 1.2 dB below the carrier power. 5 

Atlantic Satellite Selectivity. The maximum interference 

power levels shown in APPENDIX A occur at frequencies of 131.4, 

131.55, 131.6, and 131.75 MHz, which correspond to the frequencies 

used by the extended range stations; power level at these fre­

quencies is -122 dBW at the output of the satellite antenna. 

Typical interference power level, as shown in APPENDIX A, is -135 

dBW with interfering signals from numerous ground stations 25 kHz 

above and 25 kHz below each possible AEROSAT frequency. 

Since scintillation and multipath are rarely at a maximum 

simultaneously, the maximum undesired signal strength from a 

particular transmitter (as calculated in APPENDIX A) occurs only 

a tenth of a percent of the time. The probability that the un­

desired signals from two transmitters would be at a maximum 

5Interference Considerations for the AEROSAT Satellite Specifica­
tion, AEROSAT Space Segment Program Office, Noordwijk, Holland, 
December 17, 1975. 

9 
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simultaneously is extremely low. Therefore, although there are 

many transmitters in each terrestrial system channel, it is as­

sumed that they do not combine to produce a higher undesired 

signal strength at a satellite than the highest undesired signal 

strength from any single transmitter. 

-To determine the total environment (subject to data limi ta­

tions) in which the Atlantic satellite must operate, the results 

of APPENDIX A were examined along with the results of similar 

calculations detailed in Volume 1 for the US and Canada. Results 

from Volume 1 were modified to reflect future plans 6 of ARINC to 

reduce high-power (100, 200, and 500 W) stations to approximately 

50 watts. The combining of these results shows that any of the 

twelve possible AEROSAT channels (131.425 MHz, 131.475 MHz, 131.525 

MHz ... ) may beused if the selectivity around the channel is de­

signed to operate in the presence of the following signals: 

-135 dBW at ±17 kHz 

-122 dBW at ±25 kHz. 

This selectivity requirement, however, does not take into 

account the possible instability of the interfering transmitter. 

ICAO standards 7 for VHF ground and airborne stations require a 

stability of ±.005% unless an offset carrier system is used. An 

offset carrier may never be more than 8 kHz from the nominal fre­

quency; in a 4-carrier offset system (carriers at plus and minus 

6Meeting, R. Jones, FAA, S. Nardone, ARINC, and J. Preis, ECAC, 
October 6, 1975. 

7International Standards and Recommended Practices, Aeronautical 
Telecommunications, Annex 10 to the Convention on International 
Civil Aviation, Volume 1, Third Edition, International Civil 
Aviation_Organization, Montreal, Canada, July 1974. 

10 



FAA-RD-77-56, II Section 2 

2.5 kHz and plus and minus 7.5 kHz), stability required is ±0.5 

kHz; in a 5-carrier system (carriers at zero, plus and minus 4 kHz 

and plus and minus 8kHz), stability required is ±40Hz. Inter­

fering signals at ±17 kHz from AEROSAT frequencies are from offset 

carrier (5-carrier) systems and are thus relatively stable, but 

interfering signals at ±25 kHz from AEROSAT frequencies are re­

quired only to be within approximately ±6 kHz of the nominal center 

frequencies. The selectivity of the satellite·repeater must allow 

for the ±6 kHz instability in the interfering signal; satellite re­

peater stability is ±1 part in 107 and does not contribute signifi­

cantly to frequency drift. The resulting interfering signal environ­

ment is: 

-135 dBW at ±17 kHz 

-122 dBW at ±19 kHz. 

In order to reduce the interference power to 1.2 dB below the carrier 

power (-151 dBW minimum), the selectivity of each channel in the satel­

lite must be as follows: 

minimum 17 dB rejection at ±17 kHz 

minimum 30 dB rejection at ±19 kHz. 

TABLE 1 provides a tabulation of the number of ground stations 

in the field of view of an Atlantic satellite. As indicated in this 

table, not all AEROSAT frequencies will be subject to interfering 

signals at ±17 kHz. In particular, if a wider satellite receiver 

bandpass is desired for surveillance experiments, either 131.425 or 

131.975 MHz may be used, sin~e the closest interfering signals are 

at -21 kHz and ±25 kHz respectively (assuming that operational coordi­

nation with the two on-tune ground stations is possible). 

11 
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TABLE 1 

GROUND STATIONS, IN 131.4-132 Kiz BAND, 
WITHIN VIEW OF ATLANTIC SATELLITES 

Number of Stations at: Possible AEROSAT Number of Stations at: Frequency, f 
f-25 kHz f-21 kHz f-19 kHz f-17 kHz (MHZ) f+17 kHz f+19 kHz f+21 kHz 

68a 1 0 0 131.425b 0 0 0 

54 0 0 0 131.475 1 0 1 

70 1 0 1 131.525 0 2 0 
42a 0 1 0 131.575 4 2 0 
49a 4 2 0 131.625 1 0 1 

37 1 0 2 131.675 0 3 0 

86 0 6 0 131.725 0 0 0 
73a 0 0 0 131.775 3 0 0 

75 0 1 4 131.825 0 4 0 

47 0 0 5 131.875 0 8 0 

72 0 4 2 131.925 0 0 0 

57 0 0 0 131. 975b 0 0 0 
-------- - ---

aExtended range stations at this frequency. 
00ne ground station in France at .this frequency. 
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Pacific Satellite Selectivity. Typical received power levels 

at Pacific satellite locations will be similar to those at Atlantic 

satellite locations, with the exceptions that received power at 

131.944 MHz may be as high as -113 dBW (see Volume 1) and received 

power at 132.0 MHz may be as high as -117 dBW, as shown in APPENDIX B. 

The satellite selectivity recommended for the Atlantic satellites 

(above) will not necessarily be sufficient to allow interference-free 

operation on 131.925 or 131.975 MHz in the Pacific area. However, 

since the satellites will primarily be used in the Atlantic area, with 

Pacific area use only a possibility, general selectivity requirements 

should not be based on signals that will only occur in Pacific areas. 

The recommended selectivity will be acceptable if 131.925 and 131.975 

MHz are not used in the Pacific or if operational coordination with 

the two stations at 131.944 MHz and 132.0 MHz is possible. 

TERRESTRIAL SYSTEM POTENTIAL INTERFERENCE TO AEROSAT AVIONICS 

The AEROSAT aircraft will receive transmissions from the satel­

lite in the 125.4-126.0 MHz band. Each satellite will transmit up to 

two carriers; carrier center frequencies will be chosen from the fol­

lowing set: 125.425, 125.475, 125.525, 125.575, 125.625, 125.675, 

125.725, 125.775, 125.825, 125.875, 125.925, and 125.975 MHz. 

Analysis of possible interference from the large number of ground 

stations now operating in the 125.4-126.0 MHz band was presented in 

Volume 1. Since the possibility that frequency offsets are used in 

Europe was taken into account in the analysis, no modification of 

results is required. The AEROSAT avionics receiver should be designed 

so that the lock-in range of. the phase-lock loop is within ±17 kHz 

of the desired frequency, and the receiver should be designed to oper­

ate in the presence of undesired signals, 17 to 25 kHz away, 51 dB 

above the desired signal. Undesired signals up to 84 dB above the 

desired signal are possible during unrestricted system operation. 

13 
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AEROSAT SATELLITE POTENTIAL INTERFERENCE TO TERRESTRIAL SYSTEM 
RECEIVERS 

This potential interference path in the 125.4-126.0 MHz band 

was considered in Volume 1. No degradation of terrestrial system 

receivers is expected, because of the low interfering signal levels 

available from the satellite at the earth's surface. 

AEROSAT AVIONICS POTENTIAL INTERFERENCE TO TERRESTRIAL SYSTEM 
RECEIVERS 

General 

Aircraft equipped with AEROSAT VHF avionics will transmit to 

the satellite in the 131.4'-132.0 MHz band. An individual aircraft 

will transmit on one frequency only, but up to eight frequencies 

may be in use simultaneously in the Atlantic area since each satel­

lite may receive up to four VHF channels. The frequencies to be 

used will be chosen from the following set: 131.425, 131.475, 

131.525, ... , 131.975 MHz. 

As indicated in APPENDIXES A and B, ground stations in the 

terrestrial system operate at integral multiples of 50 kH2: in the 

131.4-132.0 MHz band. Potential interference from AEROSAT avionics 

to the receiver at the terrestrial system ground stations and to 

the receivers on-board the aircraft communicating with the ground 

stations will depend to a great extent on whether the receivers are 

designed to reject adjacent channel signals 25 kHz away. The present 

assignments in the 131.4-132.0 MHz band are at SO-kHz increments, and 

no information concerning receiver selectivity is contained in the 

ITU, ICAO, or lATA frequency lists. Information presented in ICAO 

documents (Reference 7) shows that ground and aircraft receivers must 

be capable of rejecting the next assignable frequency, which is normally 

14 
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±50 kHz, but that 25-kHz channelization is possible in certain 

unspecified areas of the world after 1 January 1977. In the US 

and Canada, most commercial aircraft and ground stations in the 

131.4-132.0 MHz band are expected to be converted to 25-kHz selec­

tivity by 1977 (see Volume 1). However, definite information is 

lacking regarding the intentions of airlines to convert to 25-kHz 

selectivity in the rest of the world. 

Interference on North Atlantic Routes 

Since AEROSAT-equipped aircraft will primarily be flying North 

Atlantic air routes, potential interference to aircraft and ground 

stations in the North America/Europe area must be considered. In 

Volume 1, it was shown that interference to ground stations and air­

craft on the North American side of the Atlantic is not likely to 

occur. Interference to European aircraft and ground stations is 

analyzed in this volume. 

Since European frequency assignments in the 131.4-132.0 MHz 

band are at SO-kHz intervals, and since the normal selectivity re­

quired by ICAO is rejection of adjacent channels SO kHz away, it is 

assumed that all ground stations in this band and VHF radios in all 

aircraft flying routes within Europe are equipped with 50-kHz selec­

tivity. 

Some additional information is available with regard to air­

craft flying trans-Atlantic routes. It is indicated in the ICAO and 

lATA frequency lists8 (Reference 3) that European ground stations in 

the 131.4-132.0 MHz band ar~ operated by and provide service to only 

certain airline companies. All of the twenty lATA members providing 

8Airline Company VHF Operational Control Facilities Frequency Plan 
for Europe and Middle East Region, International Air Transport Asso­
ciation, May 1975. 
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scheduled service to and from Europe on North Atlantic routes 

utilize this band, but the companies providing charter-only North 

Atlantic service are not listed as utilizing the band. Of the 

North Atlantic carriers that use the band, a significant number 

have indicated that 25-kHz equipment will be installed by 1977. 9 

Based on a listing of North Atlantic flight statistics,lO nine of 

the top eleven North Atlantic carriers will be equipped for 25-kHz 

selectivity by 1977. Informationconcerning the plans of the other 

airlines using the 131.4-132.0 MHz band in the North Atlantic is 

not available. Based upon present statistics (July, 1975), 4992 

flights out of the total 6456 flights were operated by the nine 

carriers that will be equipped for 25-kHz selectivity; if the 

present distribution of flights continues, approximately 80% of 

the aircraft will definitely be so equipped, and other airlines 

may also be equipped. 

Calculations performed in Volume 1 indicate that AEROSAT­

equipped aircraft will not interfere with terrestrial-system air­

craft when the terrestrial-system aircraft is equipped for 25-kHz 

selectivity. Thus, interference to aircraft flying trans--Atlantic 

routes into and out of Europe is unlikely, based on the percentage 

of aircraft that will be so equipped. 

Interference on European Routes 

Interference by AEROSAT-equipped aircraft to terrestrial system 

ground stations in Europe, and to terrestrial system aircraft flying 

- 9TELCON between J. Preis, ECAC, and R. Sollien, ARINC, October 1975. 
10"North Atlantic Passenger Traffic, July 1975," Aviation Week and 

Space Technology, October 27, 1975, p. 33. 
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European routes was analyzed. As stated above, these receivers 

are assumed to be equipped with 50-kHz selectivity, as defined by 

ICAO in Reference 7. Specific ICAO technical requirements are 

presented in TABLE 2. 

TABLE 2 

VHF COMMUNICATION SYSTEM CHARACTERISTICS 

Adjacent-Channel 
Sensitivity Stability Rejection 

Ground Station 20 ~V/m .005% 60 dB at ±50 kHz 
(-120 dBW/m2) 

Airborne Station 75 ~V/m .005% 50 dB at ±50 kHz 
(-109 dBW/m2) 40 dB at ±35 kHz 

Using Equation 1, the sensitivity of the receivers may be expressed 

in terms of power level at the receiver input terminals. Utilizing 

an effective antenna gain of 0 dBi to account for line losses, the 

sensitivity of the ground receiver was calculated to be -124 dBW, 

and the sensitivity of the airborne receiver -113 dBW. The receiver 

bandwidth (-3 dB) was estimated to be 37 kHz in each case, based on 

a survey of existing equipments and a calculation of requirements to 

account for signal bandwidth and instability. 

In order to predict the effect of an FM interfering signal (from 

an AEROSAT aircraft) on the ground and airborne receivers, an existing 

ECAC computer model was used. Inputs to the program include descriptions 

of the receivers and of the undesired AEROSAT signal, and indicate that 

the undesired signal is 25 kHz away from the desired signal. Program 

outputs were used to generate curves showing desired-to-undesired signal 

relationships for a constant Articulation Index (AI) of 0.5. Choice of 

this AI is explained in Volume 1. FIGURE 5 shows the resulting curves. 

17 
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FIGURE 5. DEGRADATION THRESHOLD CURVES - AEROSAT AIRCRAFT 
INTERFERENCE TO TERRESTRIAL SYSTEM RECEIVERS 
25 kHz AWAY. 
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Effect on Ground Stations. The minimum desired signal (sensi­

tivity) at a ground station receiver is -124 dBW. From FIGURE 5 

(dashed curve), it is seen that the maximum allowable U for aD of 

-124 is -116 dBW. The propagation loss required to ensure that U 

will be less tha~ -116 dBW at a ground station may be calculated 

from the following equation: 

= 

where 

L = p 

pt = 

Gt = 

G = r 

u = 

P + G + G - U 
t t r 

the required propagation loss, 

the AEROSAT aircraft power, in 

in dB 

dBW 

the AEROSAT aircraft antenna gain, in dBi 

the ground station antenna gain, in dBi 

the maximum allowable undesired signal, in 

(2) 

dBW. 

AEROSAT aircraft power level at the aircraft antenna terminals is 

19 dBW and the AEROSAT aircraft antenna gain in the horizontal direction 

and measured at the polarization of the ground-station antenna (see 

FIGURE 11, Volume 1) is -2 dBi. Using an effective ground-station 

antenna gain of 0 dBi in Equation 2 results in a required propagation 

loss of 133 dB to prevent interference to the ground station. Calcu­

lations of the distance required to obtain a loss of 133 dB were made 

using ECAC's Master Propagation System. After examining the possible 

effect of ground-station antenna height variation and of aircraft alti­

tude variation, it was determined that a propagation loss of 133 dB 

will be exceeded 90% of the·time when the distance between the AEROSAT 

aircraft and the ground station is 244 nmi or more. This is the distance 

from a ground station within which the AEROSAT aircraft should not oper­

ate when tuned to a channel adjacent to (25 kHz away from) the ground 

station. 
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Effect on Aircraft Receivers. Minimum D at the terrestrial 

system aircraft receiver is -113 dBW, and from FIGURE 5, the maxi­

mum allowable U for a D of -113 dBW is -104 dBW. In Volume 1, 

coupling factors (CF) were calculated that account for both propa­

gation loss and aircraft antenna gains on aircraft-to-aircraft 

paths. Required CF is calculated from the following equation: 

CF = 

where 

u - p 
t 

CF = the coupling factor, in dB 

and other symbols have previously been defined. 

(3) 

From Equation 3, the required CF is -123 dB. From FIGURE 6, which is 

reproduced from Volume 1, it is seen that separation distance should 

exceed 160 nmi to prevent interference. This is the distance from an 

aircraft within which the AEROSAT aircraft should not operate when 

tuned to a channel adjacent to (25 kHz away from) the aircraft trans­

ceiver. 

Geographical Constraints on AEROSAT Aircraft. An AEROSAT aircraft 

operating on one of the twelve possible channels in the 131.4-132.0 MHz 

band should not transmit when within 244 nmi of an adjacent-frequency 

ground station in Europe or within 160 nmi of an adjacent-frequency air­

craft flying a European air route. In order to identify those geograph­

ical areas that are to be avoided, European ground stations adjacent to 

each possible AEROSAT frequency were plotted on a series of maps. For 

example, stations operating at 131.4 MHz and 131.45 MHz were plotted on 

one map, since both frequencies are adjacent to 131.425 MHz; stations 

operating at 131.45 MHz and 131.5 MHz were plotted on one map, since 

both frequencies are adjacent to 131.475 MHz; etc. On each map is 

20 



-so 

- ? ~ -too 
1 ~ r ~ u . ~ H 

li: -11(). H 

(!) 
z 

N ~ ..... a.. -120 

5 
u 

-I~ 

-140 '----.1----'----'---..L..---L-----L----1---....L---..L.-----1 

0 20 40 60 80 100 120 140 160 180 200 

HORIZONTAL SEPARATION DISTANCE IN NMI. 

FIGURE 6. PROPAGATION BETWEEN AN AEROSAT AIRPLANE AND A TERRESTRIAL 
SYSTEM AIRPLANE. 

C/l 
(l) 
n 
rt ..... 
0 
::s 
N 



FAA-RD-77-56, II Section 2 

shown the area within 244 nmi of each ground-station symbol that 

should be avoided by an AEROSAT aircraft transmitting on the par­

ticular AEROSAT frequency. 

In addition, areas that should be avoided to prevent inter­

ference to terrestrial-system aircraft were determined as follows. 

The coverage area of each ground station was ascertained by calcu­

lating the radius within which the minimum desired signal is available 

"on a high percentage of occasions," as specified in Reference 7. It 

was determined that an aircraft at 40,000 feet would be subject to the 

required power density of -109 dBW/m2 approximately 90% of the time 

when within 190 nmi of a 50-W ground station, and when within 225 nmi 

of a 1000-W ground station. It was assumed that any aircraft within 

the calculated coverage area was operating on the frequency of the 

ground station. Thus, for an AEROSAT aircraft to be 160 nmi from 

the terrestrial-,.system aircraft, the AEROSAT aircraft must be (160 + 

190) nmi from a 50-W ground station and (160 + 225) nmi from a 1000-W 

ground station. These distances were modified when determining areas 

to be avoided near the.Atlantic Ocean, since intra-Europe routes do 

not extend out over the ocean. FIGURE 7 shows the routes11 expected 

to be used in the westernmost portions of Europe, for the eight year 

period ending 1979. AEROSAT aircraft on a particular frequency should 

avoid the area within 160 nmi of those routes in the coverage area of 

adjacent-channel ground stations. 

FIGURES 8 through 19 show the locations of European ground stations 

that operate at frequencies adjacent to 131.425 MI-Iz through 131.975 MHz, 

respectively. In each figure, it can be seen that a large number of 

· ground stations are operating, so that operation of AEROSAT equipment 

11Air Navigation Plan - European Region, Eighteenth Edition, International 
Civil Aviation Organization, Montreal, Canada, February 1973. 
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.... 

FIGURE 7. WESTERNMOST EUROPEAN AIR ROUTES. 
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FIGURE B. GROUND STATIONS ADJACENT TO 131.425 MHz AND 
BOUNDARY FOR AEROSAT AIRCRAFT TRANSMISSIONS. 
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FIGURE 9. GROUND STATIONS ADJACENT TO 131.475 MHz AND 
BOUNDARY FOR AEROSAT AIRCRAFT TRANSMISSIONS. 
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FIGURE 10. GROUND STATIONS ADJACENT TO 131.525 MHz AND 

·BOUNDARY FOR AEROSAT AIRCRAFT TRANSMISSIONS. 
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FIGURE 11. GROUND STATIONS ADJACENT TO 131.575 MHz AND 
BOUNDARY FOR AEROSAT AIRCRAFT TRANSMISSIONS. 
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FIGURE 12. GROUND STATIONS ADJACENT TO 131.625 MHz AND 
BOUNDARY FOR AEROSAT AIRCRAFT TRANSMISSIONS. 
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FIGURE 13. GROUND STATIONS ADJACENT TO 131.675 MHz AND 
BOUNDARY FOR AEROSAT AIRCRAFT TRANSMISSIONS. 
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FIGURE 14. GROUND STATIONS ADJACENT TO 131.725 MHz AND 
BOUNDARY FOR AEROSAT AIRCRAFT TRANSMISSIONS. 
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FIGURE 15. GROUND STATIONS ADJACENT TO 131.775 MHz AND 
BOUNDARY FOR AEROSAT AIRCRAFT TRANSMISSIONS. 
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FIGURE 16. GROUND STATIONS ADJACENT TO 131.825 MHz AND 
BOUNDARY FOR AEROSAT AIRCRAFT TRANSMISSIONS. 
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FIGURE 17. GROUND STATIONS ADJACENT TO 131.875 MHz AND 
BOUNDARY FOR AEROSAT AIRCRAFT TRANSMISSIONS. 
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FIGURE 18. GROUND STATIONS ADJACENT TO 131.925 MHz AND 
BOUNDARY FOR AEROSAT AIRCRAFT TRANSMISSIONS. 
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FIGURE 19. GROUND STATIONS ADJACENT TO 131.975 MHz AND 
BOUNDARY FOR AEROSAT AIRCRAFT TRANSMISSIONS. 

35 



FAA-RD-77-56, II Section 2 

in aircraft over the European continent is not recommended at any 

frequency. A boundary line has been drawn on each figure, indicating 

the boundary between areas where AEROSAT-equipped aircraft may be 

operated without causing interference and areas where interference 

is possible. That is, eastbound AEROSAT aircraft should stop trans­

mitting when reaching this boundary, and westbound AEROSAT aircraft 

may begin transmitting when reaching this boundary. A comparison of 

the twelve figures reveals little basis for choice among AEROSAT fre­

quencies. 

Interference in the Pacific Area 

As in the Atlantic area, frequencies in the Pacific area are 

assigned at 50-kHz intervals (1970 data), and receivers utilized 

may also be assumed to be equipped with 50-kHz selectivity. If 

Pacific area usage of the AEROSAT system is decided upon, areas in 

the vicinity of the stations listed in APPENDIX B should be avoided. 
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SECTION 3 

RESULTS 

GENERAL 

The following results and recommendations are based on the 

best estimate of the world-wide VHF environment that will be en­

countered by AEROSAT in the 1980's, as indicated by data sources 

available to ECAC. 

RESULTS 

Atlantic Area Satellites and Aircraft 

1. On-tune interference to the AEROSAT VHF-to-G-band link is 

likely to occur if either 131.425 MHz or 131.975 MHz is chosen as 

a VHF uplink carrier frequency. One on-tune ground station operates 

in France at each frequency; operational coordination with these 

stations will eliminate this interference. 

2. With the exception of the two on-tune stations, all po­

tential interference sources to the VHF uplink will be separated in 

frequency from the AEROSAT frequencies by at least 17 kHz. Inter­

ference will be avoided if the selectivity of the VHF-to-G-band re­

peater in the satellite meets the following requirements: 

a minimum rejection of 17 dB at ±17 kHz, and 

a minimum rejection of 30 dB at ±19 kHz, 

with respect to each VHF uplink carrier frequency. 
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3. Interference by AEROSAT-equipped ai~craft to terrestrial 

system VHF receivers in Europe is possible on all AEROSAT frequencies 

if the AEROSAT aircraft transmits over European land areas. Inter­

ference to the terrestrial system receivers may be avoided by re­

stricting the geographical area in which AEROSAT aircraft trans­

missions are allowed, as shown in FIGURES 8 through 19. 

Pacific Area Satellites and Aircraft 

1. Adjacent-signal interferenc~ to the AEROSAT VHF-to-C-band 

link is likely to occur if·either 131.925 MHz or 131.975 MHz is 

chosen. as an uplink carrier frequency. High levels of interference 

will be received from two stations, one at 131.944 MHz and one at 

132.0 MHz; operational coordination with these stations will elim­

inate this interference. 

2. With the exception of the two stations at 131.944 MHz and 

132.0 MHz, the selectivity requirements for Atlantic area satellites 

will be sufficient to avoid interference in the Pacific area. 

3. Interference by AEROSAT-equipped aircraft to terrestrial 

system VHF receivers in the Pacific area (except in the US and Canada) 

is possible on all AEROSAT frequencies. Interference to the terrestrial 

system receivers may be avoided by restricting the geographical area in 

which AEROSAT aircraft transmissions are allowed. 
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APPENDIX A 

GROUND STATIONS IN THE 131.4 TO 132.0 MHz BAND 
IN VIEW OF ATLANTIC SATELLITES 

Column headings are described below: 

FREQ IN MHz - gives the carrier frequency of each transmitter. The 

transmitters are listed by frequency. 

CITY - ground-station location. 

STATE OR COUNTRY - ground-station location. 

LATITUDE - estimated ground-station location. 

LONGITUDE - estimated ground-station location. 

TRANSMITTER POWER IN WATTS - assumed ground-station transmitter power. 

SATELLITE AT 15 DEG. W. - for the geostationary satellite at 15° West 

longitude, calculated values are given for the elevation angle from 

the ground station to the satellite (ELEV. ANGLE), received signal 

strength (RECEIVED POWER in dB~from both the ground station (GROUND) 

and an aircraft in the vicinity of the ground station (ACFT). The 

received signal strength is the maximum received signal strength at 

the satellite antenna terminals including: 

1. The transmitter power - for the airborne transmitters, the 

maximum power of 50 watts is used. 

2. The transmitting antenna gain and line losses. 

3. The free-space propagation factor. 

4. Multipath - for maximum signal strength, the factor is 

20 log (1 + RD) where R is the reflection coefficient for sea water 

and D is the divergence factor. 

5. Scintillation - the values that are exceeded 1% of the time 

in TABLE 1 are used. 

6. Satellite antenna gain. 
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the scintillation and multipaths are such that the "received 

power in dBW" is exceeded approximately 0.1% of the time. For 

elevation angles less than 10°, the elevation angles are not ac­

curate due to atmospheric refraction and the received signal ~trengths 

are unpredictable and are therefore not shown. 

SATELLITE AT 40 DEG. W. - similar to the satellite at 15° W., for 

the satellite at 40° West longitude. 
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H u1 ... ooo COLO&NE GER 505240N 7 848E. 5o.o 28.14 -135. -136· 17o1S -136· -137· H U1 ... ooo MUNICH GER ~8 8 ON 1142 OE 50·0 29.03 -135. -136. 16·11 -1:'16. •13'7o u1 ... ooo STUTTGART GER 4044 ON 912 OE 50·0 29.44 -13!:1. -136· 17o25 •136. -137. u1 ... ooo COPENHAGEN DNI< 5542 ON 1240 OE so.o 21.90 -136. -137· llolf9 -136. •\37. ul ... ooo ttERLIN GER 5228 ON 1316 OE 50·0 21t.57 -135. -136. 12·92 •136. -13'7. U1 ... ooo BARCELONA SPA 4118 ON 2 5 OE so.o 39.19 -135. -136. 26·11 -135. -131'>. u1 ... ooo NICE FRA ~:'llt6 ON 720 OE so.o 31f.80 -13!:1. -136· 21·23 -136. -13'7. u1 ... ooo PARIS/CH. DE GAULLE FRA ~850 ON 214 OE 50·0 31.58 -135. -1:'16· 21·08 -1:'16-. -137. ul ... ooo LONDON SBR 5131 ON 0 5 ow 1ooo.o 29 ... 2 -122. -136· 20o39 -1?3. -137. u1 ... ooo PRESTWICK GBR 55:50 ON 435 0111 5o.o 26.07 -131J. -135· 19o31 -13'5. •13foo U1 ... ooo AMSTERDAM HOL 521900N 441tOOE 5o.o 27 ... 4 -135. -136· 17.117 -1:'11'>. -137. U1 ... 0to ROME lTV "1411 ON 1236 OE so.o 31tol9 -135. -n6. 18o72 -1"16. -13'7. Ul ... eoo SHANNON IRL 52~2 ON 1155 0111 1ooo.o 29.!:12 -122· -1:'16. 23.31 -1?2. •\3foo U1 ... ooo ttER6EN NOR 6018 ON 51:3 OE 50·0 19.54 -136. -137. llo95 -n6. •1:'17. U1 ... ooo OSLO/FORNEBU NOR 5954 ON 10:'17 OE so.o 18.68 -131>. -137· 10·02 -1:'16. -137. iu ... ooo LISBON POR 384l' ON 9 8 ow 50·0 ~lt.71 -135. -136. 3llo91 •1:'15. -13,. u1 ... ooo PRAGUE CZE !>O 5 ON 1~15 OE 5o.o 26.28 -135. -136. 13o59 -136. -137. ~ 131 ... 000 VIENNA AUT ~812 ON 1622 OE so.o 26.97 -135. -136· 13o23 -1:'16. -137. ...... 131olt000 IIIARSA~j POL 5213 ON 21 0 OE so.o 21.66 -136. -137. 8o71 UloltOOO STOCKHOLM/AkLANOA SIIIE 5940 ON 1756- OE 50·0 1&.78 -136. -137. 6o95 131 ... 000 ~EL6RADE YUG ~44q ON 2025 OE 5o.o 27.64 -135. -13&· 12·02 -1~6. -1:'1'7. 131 ... 000 HELSINKI FNL 60?0 ON 245s or so.o 13.88 -136. -137· 3 ... 3 
131olt000 t>ElRUT LBN :'13';5 ON 3531 OE 1000·0 23.93 -122. -1~&. 3o33 1.5lolt000 bENGHAZI LRY 32 7 IJN ?0 3 OE 5o.o 3&.9A -135. -136. 16o72 -1:'11'>. -1:'17. 131olt000 n.HRAN IR~I 3'i30 OtJ '>1~0 OE so.o 10.211 -136. -137. -9.89 131.4000 TklPOLI LilY 32~0 ON 13 !J OE so.o ~1.5A -135. -1:'16. 22o39 -1:'16. -t:57. 131.1t000 SCHEIBLING STATION AUT 4!'1~ fiN 1612 OE 50·0 27.00 -13!>. -13&· 13o31 -1"'6· -1"17. 13lolt000 UAI<AR SEN 1444 ON 17:'18 (Jill so.o 72.44 -134. -1:'15· 58o97 -1'15. -!3foo l31.1t000 E>E.LEM OZL 123 or; 4A;>9 OW 50ot1 'i1.0f -135. -136· 79.89 -1:'1~. -J:'I~. 13lolt000 t>HASILlA BZL 15'i2 (•<, ~~~ 1 fill; so.o 47.98 -13!:1. -136. 6Qo21 -1"14. -I :'I"\. 131olt000 GALEAO ~lL 2;>4° 1JS 4~15 011 5o.J 48.57 -13!:1. -13&. 63.05 •13"io -13"; • 13lolt000 1/IRACOPOS BZL ?1 0 OS .... e cw so.o 45.11 -135. -136. 61.91 -1:'1"\. -1'1~. 131o4000 TOCUMEN PA'J o '\ ~N 79?22Q'Ii so.o 17.01 -136. -137. 43 ... Q -1"'"· -!:'If,. 1J1 ... ooo ASUMCION PGY 2'ilh OS 'i741 Lill so.o 3~.!>4 -13!:1. -I y,. 54·411 -1'1'1. -13~. ~ 131 ... ooo lANOE~I.J SUR C.27 oN "i"ill\ uW so.o 43.01' -135. -l:'lb· 70.97 -t~ll. -I :'I"\. 131.4000 MONTE\/ IDEO UI<G ~4')~ 5'-, "i611 cw so.o :IO.bA -135. ·L'If>. 45.97 -1"'""• -I :'If>. "0 

('!) 131o4000 MAl~UETIA \llt1 1 (1 'If, 1.11~ --.1 o o-. so.o 29.72 -13!>. -1 V·• <;6.35 -1'1<;. -l:'lf-o :::3 131o4000 MARACA lAO IIUJ 1u"~ 1111 11·n nw so.o 2~oA7 -13!>. -136. "iloilO •1'\"io -1:'16· 0.. 131.4000 ARU~A ATN 1;>30 ON 70 I Ow so.o ?6.21' -135. -1~"-· 52o44 -1 ... 'i. -13fo. ..... 
131.~000 CURACAO AT•J 12 r ON f-1ft55 ''w 5o.o ;>7.~1\ -13!>. -1~1\. "3·73 -1:'1'\o -1:'\f,. >< 131.4000 ST• MARTIIJ AT!' 16 ? fl!'< A3 7 l·W 50•G 32.07 -135. -1'1&. 5f>oiA -1'1~. -):'16· )> 
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FREe 
IN MHZ 

lJloiiOOO 
. UloiiOOO 
1 l.u ... ooo 

llloiiDOD 
UloiiOOO 
UloltOOO 

I UloiiOOO 

· tlt::I~B 

CITY 

:.EAifELL 
MERIDA 
NEXICO CITY 
TEPEXPAN 
~AN .NAN 
CARRASCO 
~To CROIX 

~~Ail~AiOURGET 

STATE OR 
COUNTRY 

bHB 
MEll' 
MEX 
MEX 
PTR 
URG 
VIP 
'U_F RA 

TJ.ANSMITTEH 
POWfR 

LATITUO£' LONGtTUrE IN WATTS 

1314 fJN !;~?9 {1101 50o0 
zor;9 ON '1938 ow 50o0 
192"i ON 99 7 ow 51)o0 
1935 ON q85i> ow 50o0 
1£127 ON 66 0 ow 50o0 
3450 0!> '5& 1 ow so.o 
1742 ON 61148 ow 1oo.o 
11120 ON 645'1 ow ___ 50•0 
'+e5'8 ON 226 UF 5o.o 

'ATELLITE AT 15 nEG W 

fLEV RECFIVF:O 
~N6LE POWF'R IN OAW 

In DE6 
6R0UNO ACF'T 

37.09 -13!1. •J]f>o 
5.70 

-3.10 
-2.911 
29o09 -135 •. -13& .• 
30.83 -135· •136o 
30.11'1 -132. •136o 
30.~l -135. ~6· 
31.30 -135. -13~'-· 

5ATELLITF -T-110 OF6 W 

ELEV PEC£1Vf'O 
AN6l.[ POWER 1"1 !'mW 

TN 0£1!1 
61tOUNIJ ACF'T 

62•62 -135. •136 • 
2"·69 -135• -136· 
20o86 -136• -137. 
21·00 •136• •tSTo 
5S•SS •135· •llfoo 
116o09 -135· •l:W.o 
5llo8CJ -132· •l:W.o 
51h32 -13~· •IS6o 
20·119 _,::,,. ;;.137-;· 

~ 
I 

:::0 
0 
I 

'-1 
-..J 
I 

U1 
0\ .. 
.... .... 

~ 
'"0 
ct a .... 
)( 

> 



'Tl 

s= 
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~ATELLITl AT 15 OEG W ~ATELLITf AT •o DFG W 0 
I TRANSMITTER -...J FREQ STATE OR POWER ELEV RECFIVE"O ELF.V RECrtVFn -...J IN MHl CITY cour·nRY LATITUDE LONGITUUE IN WATTS mGLE POWER JN ORW ANGLE POWFR" IN I"B'If I 

IN OEG IN DEG VI 
GROUND ACFT r.ROUIJO ACF"T 0\ 

Ulolt500 t!RUSSELS BEL '\O"i5 ON 418 OE. 5o.o :?8.94 -135. -136· 18•61 •l'l6o -137o H 
131olt500 FRANKFORT GER 50 f> ON 8'18 OE. so.o 28o37 -135. -13f>o 16o79 -136· •137o H 
Ulolt500 ~ARCELONA SPA '11111 ON 2 5 OE so.o :59ol9 -135. -1:56. 26·11 •1:!'!to -t3r.o 131olt500 PARIS/CH. DE GAULLE FRA 411"i0 ON ?14 OE 50o0 31.58 -135. -1:'16• 21•08 -136• -t37o 
131olt500 LONDON GBR 'H:H ON 0 c; 0~ so.o 29.42 -135. -13fu 20o39 -1'16· •137. 
131olt500 PRESTWICK GBR '\530 ON 435 Ow so.o ('6.07 -134. -1'15· 19o31 -1:'15• -13f\o 
1Jlolt500 AMSTERDAM HOL 5;>l'~OON 444'l0[ 50o0 ('7.44 -135. -136· 17ola7 -13"· -137. 131o4500 HOME ITY 4148 ON t23o CE 50o0 34.19 -135. -136. 18•72 -136o •137o 
1Jlolt500 LISBON POR Jl\46 01~ 9 8 (i'ol 50o0 44.71 -135. -136· 31to91 •135o -t:'l"• 1.5lolt500 PRAGUE CZE 50 5 ON 1415 OE 5o.o :?6.28 •135. -1:56· 13o59 -136• -137. 
Ulo4500 FLENSBUkG G[R '>446 (lt~ 9?:5 UE 50o0 ?:5. 77 -135. -1:5&· 13·64 -136· -1'17o 
131o4500 5CiNDERtiORG Dt~l< '\4511 iiN 911.<; ()E. so.o ?3oltb -135. -136· 13•31 -1'16'• -t:'l7. 
13lo4500 PALMA DE MALLORCA• ~PA :5<!30 ON 245 OE 5o.o 40.74 -135. -136· 26·78 -13o;. -136· 131o4500 UINARD Fko\ 48:55 ON ;> 5 l'ol 50o0 3?.88 -135. -13f>o 23·52 -1'1'1· •1'1,. 
1Jlo4500 PAIUS/ORLY FRA 48<;!' ON 214 OE. so.o 31o5fl -135. -1~6. 21·08 -1~6. -137. 
1llo4!100 TOULOUSE FR~ 4.3:38 ON 1?2 (J[ 5o.o 37.08 -135. -t :'lfu 25·05 -1~o;. _,,,.,. 
13lolt500 l:.lNOHOVEN HOL <,1?7 ON "20 0[ so.o 28.12 -135. -13&. 17·73 -136· -1'17. 

""' 1Jlolt500 ilOTTERDA~ HOL !'>1<;11 fll~ 1127 OE so.u ;-7.f\6 -135. -136· 17•1!4 -1'56· -!37· Vol 1Jlolt500 GENOVA ITY 44:?5 l)f, 'l ~ 'JE so.n 33o4P -135. -!~&. 19•711 -13bo -1 37o 1Jlo4!>00 t<oiLAN/LINAn ITY 4"i?'lll01·1 <1171~<[ 5(1.(1 :52.55 -1~5. -!Jbo 19•11 •l:'lf>o -I'H• .Ulolt500 MILAN/MALPENSA ITY 4'>3<42l•j f\4!>2.\E so.o 32.!>A -135. -136o 1Qo33 -1'16. -137. 1J1o4500 bOTHENSuHG 5111[ ~74~ nt,. l1'iU ''E 50o0 20.30 -13&. -1:'17. 10o70 •l'lf>o -1:'17 • 
131olt5110 .JONKOPIN~i ~wr '>745 lltJ 14 5 llE. 50o0 19ob'• -13&. -1'17. Clo70 
1Jlo4500 MALMO 5<1[ '>'i36 tiN I 'I 4 (,E so.o 21.8& -13&. -137o 11·35 -1'16• -1:'17. 131o4')00 LUHICH Slrii 47~f-. 1-Jti !'U'J ()[. 50oC 30.&4 -135. _,,,. 1!1·12 -1'16. -1'57· Ulo4500 .t.AVENTEM llFl ~fjt}j !J~ 4<'"> rr 5o.o 28o'l4 -135. -!.~&. 111·57 •1'1f>o -1:'17. 1Jlo4!':100 VIENNA AUT 4/<1? f)N 16:'>2. u!C so.o 26.47 -135. -1:16. 13·23 _,,,.,. -1:'17. 1llolt500 ~ TOCKHOLrVARLANDA SloE 594n or, t7c;h GE 5o.o 16.71\ -13o. -1~7. bo95 
1llo4!':100 uELGRADE YUG 444° ON 2!J::>5 UE so.o 27.64 -135. -l'lf>o 12•02 -1:'16· -1:'17. 13lolt500 I~ORRKOPING 5<1[ ss:o.s o~. 1~'>15 (.£ so.o 18.23 -13o. -t:l7. fl·25 1Jlolt!:IOO LAGREB YUC. 4'>'>4 or. 161'1 vE 50o0 ;?8.9G -135. -13£,. 11t·31 •l'lho -]'l7o 131o4500 bEIRUT LUN :'1~')5 f)N 35:'11 nr. 50o0 ;>3.9:5 -135. -1'16. :'lo33 
lllo4500 TE.HRAN lRN .~"i3G ON 5140 liE 5n.o 10.21\ -1.3&. -1:37· -q.~q 
1Jlo4500 uAHRAtN BAH 2616 nN Cjf\37 OE so.o 13.29 -13&. -137. -9·11 

~ 1llo4500 UAMASCUS SYR .~3?2 fJN Jf>?./1 :)f so.o :?3.40 -135. -13f>o 2·61 
131o4~00 JEDDAH AR<; 21:'10 ON 'I01c. nE. so.c 25.10 -135. -1:'\f>o 1o35 't:S 131olt500 I<.UIIIAIT KwT ?<ll "i ON 1174~ OE: 5o.o ISolA -136. -1~7. -6·64 Cb 
1Jlo4500 ~IUHURROG [IHP 2(,17 •tN 'i017 OE. ~c.o 1:5.59 -1:5&. -137. -1'·82 ::s 

Q. ..... 
>< 
> 



1 _ . .,, 

·i ., 

.~TELLI Tl AT 1'1 ''lG ~· ~ATfLLJT~ •T "0 nFr, W 
·~ 

I 
HdiN~rH rn H ::0 

Fkt:l.l <; TATf Of! POWU< tlfV PECI lVF.r ELF'V t>fTETVF!' 0 
)N MHl CITY COUNT flY LIITTTIIr.r: L vtJf; I.TLII .. f. IN wATT.-, •NGLt POWfH HJ ''""' ANGLF' POio'J"q HI rnw I 

....... I•. Olu TN OfG ....... 
Gf!Oti!IU ACF'T rpou•JD ~CFT I 

U1 
l.Jlo!JOOO HlAr~KF'OMT Gt.:H ,,n f. !lf-. 1!38 OE 50o0 2lo37 -135~ •13fu l6o19 •1Ho •tS?o a-
&Uo5800 HAMBURI 6ER !:>335 ON Ill 0 OE 50o0 21to61! •135o •136o llto02 •1Ho ... ,.,. 
l.Slo5000 CoPENHAGEN oNk 55112 ON l21t0 OE. 50o0 2lo90 •136o •137o llolt9 •1Ho ... ,,. ...... 
lJlo5000 sERLIN 6ER 5221! ON 1316 O.E so.o 21to5? •l35o •l36o llo92 •1S6o .,,.,. ...... 
lllo5000 ttARCELOHA SPA '-118 ON 2 5 OE 50o0 39.19 •1:S5o •136o 26oll •l:SS'o ... , •. 

· Ule!SOOO PARIS/CHo DE 6AULLE F'RA 11950 ON 2111 OE 50o0 31o58 •135. -136· 21oll •l3ao -·~"· i 1Slo5000 LONDON 6BR 5131 ON 0 5 ow so.o 29olt2 •l:Silo ... ,.. 20oS9 •136o •1:S?o 
I Ulo5800 AMSTERDAM HOL 521900N •11•ooE 50o0 27oltlt •135o .... :sa. 17olt? •1Ho •13'?o 
: U1o5000 RON£ ITY lllltA ON 1236 DE so.o 311.19 •135. •136o 11o?l •1!6o ... ,.. 
ll.Uo5Gtl ttERKH NOR bOt& ON !'ill DE so.o 19o51t -136. •t37o 11oft •l3ao .. ,.. 
· U1o5000 OSLOIFORNEBU NOR 595.11 ON 1037 OE 50o0 l8o68 •136o •l37o 10o02 ·1·· .. ,.. 
: l.Slo5000 PARIS/ORLY FRA 'M50 ON 21 .. OE 50o0 3lo58 -us. •136o 2lo01 -··· .. ,.. 
i UloSOOO TOULOUSE FRA '-338 ON 122 OE so.o 37o011 •135o •136· 2!h05. •13!Sii -··· [ Ulo5000 MADRID SPA '-02'- ON 3 .. 0 OW so.o 111.86 •135o •136o 30o3'J •1S!te ., •. 
J Ulo5000 MARSEILLE FRA 11322 ON 517 DE 50o0 35.99 •t3s. •136o 22o?l -1·· -··· ua.sooo CORK IRL 5150 ON 830 ow 50•0 30o'-l •135. •136o 23•17 •1S!So •1M• 
i Ulo5000 OU8L.IN IRL !:>330 ON 618 ow 50o0 28.110 •135o •136o 21o61 •13!t'o -··· ! Ulo50Dt SHANNON IRL 521t2 ON 855 ow 50o0 29.52 •135. •136o 23oS1 •13!tii •13Ao 
; Ulo5000 AALESUND NOR 6231l ON 6 7 OE 50o0 17.11! -136. '•137o 10o09 •1S6o •13?o 

·~ Ulo5010 KAISTIANSANO/KJEVIK NOR !:>812 ON 8 5 OE 50o0 ?0.90 -136. •137o l2on •l36o •t37o 
~ I UloSOtt KAISTIANSUNO/KVERNo NOR 63 7 ON 751 DE 50o0 16o31• -136. •137o 9o11 

Ulo5000 ltTAVANeER NOR !:>8:'18 ON 536 OE 50<0 2lo07 •136. •137o 12·91 •1:56o •UTo 
Ulo5000 TltOHUH[IM NOR ()332 ON 1053 OE 50o0 15o28 •13bo •137o 7o71t 

. Ulo$000 HELSINIU F'NL 6020 ON 2,_58 OE 50o0 13o88 •136o •137• 3olt3 
· UloSOOO STOCkHOLMIAHLANDA SWE sq,.o ON 1756 DE '50o0 16.71! •l36o •137o 6o95 
, UloSOOO GRAZ AUT 11657 ON 1527 OE 50o0 28oilll •135. •l36o 1illo38 •135'o •l37o 

UloSOOO BEIRUT LBN 3355 ON 3531 OE 50o0 23o93 •135o -136o lo33 
1 UloSOOO oiEOOAH ARS 2130 ON 391 .. OE 50o0 2So10 •135o •136o lo35 
; l3lo5000 KUWAIT KWT 2915 ON 117\5 OE 50o0 15.18 •136o •137o •6o61t 
jlSloSOOO OULU FNL 6 .. 56 ON 2!\22 OE 50o0 10.30 •136o •137o 1o50 
· UloSOIO TURKU FNL fi031 ON 2226 OE 50o0 lillo62 •136o •137o Ito 52 
j Ulo5000 ATHENS GRC 3759 ON 231111 OE 50o0 30oilll! •135o •l36o 11oM •l36o •\37o 
: l3lo5000 TEL AVIV ISR 32 iii3BN 3,_'6 3E 50o0 25o36 •135o -136· •·22 
i UloSOIO AKTYUBINSK URS 5017 ON !'1710 OE 50o0 2o62 •13o02 

UloSOI.O ALMA• ATA URS 11315 ON 7657 OE 50o0 -9.96 .. , .... 
· Ulo5010 MOSCOW URS 5Sit5 ON 3718 OE 50o0 llo611 •136o •137o •1o56 
1 
Ulo5001 OO[SSA URS 11628 ON 30illlt OE so.o 20ob3 •136o •137o ..... , ~ UloSOOO VILNfUS URs S .. illl ON 2519 OE 50o0 17o91 •136o •137o 5o3ill '1:1 i Ulo5010 AL.51Eit5 ALG 3650 ON 3 0 OE 50o0 ll3o27 -135. •136o 21.o20 •l35o •l36o (t i UloSOOO ANkARA TUR 3956 ON 3252 OE 50o0 22o98 -135. •136o •••• &. 1 13lo5001 CASA8LANCA NRC 3331 ON 71111 ow so.o 50o26 •135o •136o 37o9? -135o •1S6o 

!U1o5010 OHAHRAIII ARS 2618 ON 5010 OE 50o0 l3o70 -136. •137o •8o71 ..... 
. UloSOOO ISTANBUL TUR Ill 1 ON 2858 OE 50o0 25oOII •135o -136o 7oll . )( 

> 



FRI::Q 
IN MHZ 

u1.5ooo 
131.5000 
u1.sooo 

· u1.sooo 
u1.sooo 
u1.sooo 
131.5000 

.;.. 131.5000 
til u1.sooo 

ul.sooo 
u1.sooo 
u1.sooo 
u1.sooo 
u1.5ooo 
U1o5000 

CITY 

t<JYADH 
YESILKOY 
ESENB06A 
CUMAOVASI 
ADANA 
M.UQUETIA 
HUENOS AIRESIEZEIZA 
bALEAO 
VIRACOPOS 
GUAYAQUIL 
QUITO 
LIMA 
i.IAKAR 
KANO 
LAGOS 

STATF OR 
COUNTRY 

ARS 
TUR 
TUR 
TUR 
TUH 
VEtl 
AHr, 
!:lZL 
BZL 
ECU 
ECU 
PlR 
SEN 
NIC. 
NIG 

Tf.:~NSr:ITTFk 
POWFF< 

LATITUOE LO'It;ITU:JE IN WATTS 

21.144 ON 46141 LlE 50.1) 
40"ill ON :>P-51 Ol 2so.o 
40 1\ Qlj 3.~ 0 OE 2so.o 
:58114 01'4 ?71 J ~f 250•u 
3b'59 !11-1 3517 I,E 2so.o 
1036 ON f.7 0 (ljj so.o 
:~14140 OS 51!30 ow so.o 
2214'l OS 4:515 011 50 eO 
2.~ !l OS 47 " lllol 50·0 

21? OS 79"i3 o .. '>0·0 
013 OS 78'10 Olol so.o 

12 3 OS 17 3 :1w SO•(\ 
1lt'14 ON 1738 ow so.o 
12 3 ON f133 OE 50.0 

62!\ ON 327 OE so.o 

·~TlLLTTt AT 1~ ~EG ~ 

flEV RECEIVF;J 
:JlGLE POWFR IN ~~1W 

I" DLG 
bllOUNU ACFT 

17.214 -1:5b. -137. 
25·1~ -128. -1:'\fu 
?2.78 -1:>9. -I :OF,. 
27.9? -121$. -1:'16. 
?2.70 -129· -13fu 
;>9.72 -1:55. -13f:u 
?9.0b -135. -13f>e 
48.57 -135. -1:31';. 
45.11 -135. -I~f>• 
1&.81 -13b. -137. 
18e21l -13b. -1:57. 
19e10 -13b. -137. 
72.'1lt -1:5'1. -135· 
59.29 -135. -I 'If>· 
f>7e15 -13'1. -135· 

SATELLITF AT 140 ~F~ w 

fLEV llFCETVFn 
A"lGLE POWFR I•l r!>W 

TN [lf G 
I;POUt•O arFT 

-5.61 
7e21 
4e27 
q.ts 
3e05 

'5f>e35 -1:5"ie -]3f.· 
45e16 -1:'1'5· -136· 
63e05 -1:5"· -1:'15· 
61•91 -1'1'5· -1'1(.. 
143.83 -l:'l'h -13f>· 
45 ... 3 -1'1!'1. -1~6. 

145·22 -135· -13f>· 
5£1·97 -1~'5· -136· 
33•0CJ -135· -131'>· 
~CJ.50 -1'15· -136· 

'T.I 

~ 
I 

:;a 
0 
I 

-..:a 
-..:a 
I 
til 

"' .. 
1-1 
1-1 

~ 
CD 
::s 
Q. ..... 
>< 
> 



'T1 

~ 
I 

:::0 
0 

SATELLITE AT 1~ OEG W SATELLITF •T .. o OEG W I 
-...,J THIINSMITTER -...,J FREQ STATE OR POWER ELEV PECriVfn ELEV rtECEtVFI" I IN MHZ CITY COUNTRY LATITUOE LONGTTUCE IN WATTS ANGLE POWER IN rmw ANGLE POWF'R IN 1'\f'W (J1 

IN DEG TN 0£8 0\ 
bROUND ACFT GROUND· ACF'T 

1-t ut.5500 DUSSELDORF GER '5113 ON 646 OE 5o.o 27.92 -13~. -136. 17ot:5 -13(). -137o 1-t 
Ulo5500 FRANkFORT GER 50 6 ON 1138 liE 1000o0 28.37 -122. -136· 16o79 -123· -l37o 
13lo5500 COLO&NE GER 50 '52 liON 7 846( so.o 28.14 -13~. -136· 17•15 -136· -137o 13lo5500 14\JNICH GER 48 8 ON 1142 OE 1000o0 29.03 -122. -136· 16·11 -123· -137· U1o5500 S-TUTTGART GER 48114 ON 912 OE so.o 29.44 -135. -136· 17•25 -l36o -137. 
U1o!5500 COPENHAGEN DNK 55112 ON 1240 OE so.o 21.90 -13th -137. 11·49 -136o -137. 13lo!5SOO LONDON GBR 5131 ON 0 5 ow so.o 29.42 -135. -13f>o 20•39 -136· -137. 131.!5500 AMSTERDAM HOL 521900N 44400[ so.o 27.44 -135. -136· l7o47 -136· -1:'17. 
131.!5500 ROME ITT 4148 ON 1236 llE 5o.o 34 .• 19 -135. -136· 18• 72_ -13f>· -137. U1o5500 LISBON POR 3846 ON 9 8 ow 50·0 44.71 -135. -136· 34o91 -135· -136· l31o5500 PRAGUE CZE 50 5 ON 11H5 OE so.o 26.28 -135. -136o 13·59 -131>· -137. 
U1o5!500 PALMA DE MALLORCA SPA 3930 ON 245 OE so.o 110.711 -135. -136· 26·78 -135. -136· Ulo5500 TOULOUSE FRA 4338 ON 122 OE so.o 37.08 -13~. -136· 25•05 -135"· -136· U1o5500 NADRJO SPA 11024 ON 340 ow 5o.o 41o86 -135. -136· 30o37 -135"· -136. 131.5500 HANNOVER GER 5222 ON 9113 OE so.o 25.90 -135. -136o 11h88 •13ft• •137o 131.5500 AGEN FRA 4355 ON 050 OE 50o0 36.95 -13:». -136. 25•19 -135· -136· 

~ U1o5500 AUXERRE FRA 4751 ON 330 OE 5o.o 32.20, -135. -136· 2lo011 -13ft· -137. 
0\ u1.5500 BORDEAUX FRA 44'50 ON 0113 ow 50•0 36.45 -135. -136o 25·47 -13!5"-. -13()o 131.5500 CHALONS SUR MARNE FRA 4857 ON 422 OE 50o0 30o85 -135. -13ft• 19o85 •138o -137o ·l31o5500 CLERMONT FEHRAND FRA 4543 ON 3 7 OE 50o0 34.43 -135. -13(h 22·65 -136· -1:'1(). 

l31o5500 COGNAC FRA 4540 ON 019 ow so.o 35.48 •135. -136o 211·66 •13'5. •!3(). 
U1o!5SOO COLMAR HOUSSEN FRA 11756 ON 724 OE so.o 30.84 -135. -136· 18·76 -136· -137. 
131o5SOO EPINAL FRA 4820 ON 6 4 OE 50o0 30.91 -135. -136· 19·29 -136· •l37o 
13lo5500 LILLE FRA 5034 ON 3 5 OE so.o 29.61 -135. -136· 19•47 •1:'16· •t37o 
131o5500 LYON/BRON FAA 454- ON -57 OE so.o 33.81 -13~. -136· 21•!54 •136. -1:'17. 
131.5500 NANTES FRA 117 9 ON 136 ow 50o0 34.27 -13:». -136· 24•31 •13!5o -136· U1o5500 PARIS/LE BOURGET FRA 485A ON 2?6 OE 50o0 31.39 -135. -136· 20o89 -136· -137o 
l31o5500 PERPIGNAN FRA 4245 ON 252 DE 50o0 37.47 -13~. -136· 24•69 -1.,5. •136. 131.5500 POI TIERS FRA 11635 ON 018 OE so.o 3'lo38 -13~. -136· 23·68 -13!5· •t3f'>o 
l31o5500 STo ETIENNE FRA 4532 ON 418 UE so.o 34.23 -13~. -136. 22•06 •13f>o -1:'17. 131.5500 TOURS FRA 4725 ON 044 OE 50o0 33.41 -13~. -136o 22·86 •13'5· •13f>o 
l31o5!:»00 BILBAO SPA 11318 ON 256 ow 50o0 38.61 -135. •136· 27o84 -135· -13f>o 1l1o5500 MALAGA SPA 3649 ON 422 ow 5o.o 45.87 -13~. -136. 33o36 -1:'15· •l36o 

~ Ulo5SOO LYON/SATOLAS FRA 4542 ON 5 5 OE so.o 33.80 -135. -13f.o 21o49 •136o -137. 
131.5500 HELSINKI FNL b020 Otl ?458 OE 50o0 13.88 -136. -137. ~·43 '"C 131.5500 ZAGREB YUG 11~54 ON 1619 OE 50·0 28.90 -135. -136o 14o31 •1:'16. -137. CD 
131.5500 CAIRO I::GY 30 9 ON 3125 OE 50o0 29.02 -135. -136. 7o'l0 ~ 
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ATlLLITl AT 1'> I'EG 01 ~ATELLITF" AT qo nfr, W , 
TPANSMITTFH 0 f"Rt::Q C:TATr OR POWFI~ lLEV l'!t.CliVEO t.LEV I'IECE"TVF"n I 

IN MHZ CUY COUNTRY LATITUDl LONGITUeE IN WATTS .~NGLE POWER IN (1r>W ANGLE POWER IN ni'W -..,J 
-..,J IN OEG IN DE& I 

GROUND ACFT GROUND ACFT V1 
0\ 

Ulo6000 FRANKFORT GER 50 f> ON 8:58 OE 50o0 28 •. 57 •13!1. •1:51'u 16•79 •136o •137• ~ 

U1o6000 COPENHAGEN DNK 55q2 ON 12q0 OE 50o0 21.90 -136. -137· llo}ll9 •136·. •137· H U1o6000 13ARCELONA SPA '+11!1 ON 2 5 OE 50o0 39.19 -13th -136• 26·11 •1:'150 •136• H U1o6000 PARIS/CHo DE GAULLE FRA '+8";0 ON 211+ DE 50o0 31.58 -13!1. •136· 21•01 -136• •137o 
1l1o6000 LONDON GBR 5131 ON 0 5 ow 50o0 29 ... 2 •135. ·136• 20•39 •136· •137o 
U1o6000 AMSTERDAM HOL 521900N q'+400E 50o0 27·"' •135. •136• 17olt7 -136· •137o U1o6000 ROME ITY 'H"8 oN 1236 OE 50o0 31to19 •135. •136· 11•72 •136'• •13'Po 
Ulo6000 &HANNON lRL 52'+2 ON 855 ow 1ooo.o 29.52 •122. •136• 23•31 •UI"o •t36o 
U1o6000 OSLO/FORNEBU NOR 595'+ ON 1037 OE 1ooo.o llo68 -123. •137o 10•02 •12:5'• •137o 
U1o6000 LISBON POR 3846 ON 9 8 ow 50o0 ..... 71 ·135. -136• 31t•91 •135'"• •136o U1o6000 PRAGUE CZE 50 5 ON tq15 OE 50o0 26o2R •135. •l36o 13o!59 •136• •U'Po 
U1o6000 ROTTERDAM HOL 5158 ON q27 OE 50·0 27.86 •135o •136• 17•11t -136· •13'Po U1o6000 MILAN/MALPENSA ITY '+532q2N 8q523E 50o0 32.58 -135. -136• 19•33 •136·· •t37o 
Ulo6000 .::URICH SWI '+736 ON 9q9 DE 50·0 30o6q -135. •t36o 11•12 •1360 •t3'Po 
Ulo6000 14ADR1D SPA '+02q ON 3"0 ow 50·0 .. 1.86 •13!;. •136o 30•37 •135• •136• U1o6000 CASABLANCA 14RC 3331 ON 7"1 ow 50o0 50.26 •135. •136• 3'Po9? •13!5o •136o U1o6000 MALAGA SPA 361+9 ON "22 ow so.o qs.87 •135. •136o 33•36 •13!Jo •136o U1o6000 14AASTRICHT HOL 50512lN 5q2lGE 50o0 28.60 •135. •136o 17•92 •136o •13'Po 
U1o6000 MIDDEN ZEELAND HOL Slq!'> ON 522 OE 50o0 27.RO -135. •13f'>o 17•!51 •13fh •t3'Po 

""' U1o6000 GENEVA SWI '+61'+ ON 6 7 DE so.o 32.92 -135. -136· 20•!51t •136· •t:S'Po -..,J U1o6000 LA DOLE SWl q626 ON 6 6 DE 50o0 32.73 •135. -136· 20•"3 •136o •13'Po U1o6000 t:1EIRUT LBN 3355 ON :'1531 OE 50o0 23.93 •13!1. -136· 3•33 
131o6000 HELSINKI FNL f>020 ON 2'+58 OE 50o0 13.88 •136. •137o 3olt3 
131o6000 !:!AHRAIN BAH 261!'> ON ";037 DE 50o0 13.29 -136. •137. -9·11 
131.6000 KUWAIT KilT 2915 ON q7q5 DE 50o0 15.18 -136. -137· •6•611 
U1o6000 ATHENS GRC 3759 ON 23q14 OE 50o0 30.'+8 -135. -136· 11•911 •1:'16• -13?. 
Ulo6000 TEL AVIV ISR 32 q38N 3qqf> 3E 5o.o 25.36 -135. •136o 11•22 131o6000 CAIRO EGY 30 9 ON 3125 DE 50o0 29.02 •135. •136o 7olt0 
131o6000 KAZAN URS 3931 ON f-349 OE so.o -.u7 -18•12 
131o6000 GALEAO BZL 22q9 OS '+315 ow 50o0 118.!>7 -135. •13fto 63•05 -135· •13!\o 
1J1o6000 VlRACOPOS BZL 23 0 OS q7 8 ow 50o0 q5.11 -135. -13ft· 61·91 -135· •t36o 
131.6000 14AlQUETIA VEN 103f> ON f-7 0 ow 50o0 29.72 -135. -136· 56•35 •1"1'5o •t36o Ulo!'>OOO PAYSANDU UHG 3220 OS "'~ 2 ow 50o0 30.70 -13!1. -13f>o "7•63 •135· -t3f .. 
U1o6000 CURACAO ATN 12 R ON 61\<;5 ow 50o0 27.48 -135. •1:-!&o 53•73 -135· •t36o 13lo6000 tiOHAlRE ATN 12 9 ON 6817 ow 50o0 28.13 •135. -13!'>. 5'+•38 •13!\o •13f>o 
131o6000 VILLAGUAY ARG 3151 OS 59 5 ow 50o0 30.11 -135. -136· "7•56 -13!1· -l36o ~ U1o6000 VICTORIA ARG 3224 OS 1'.012 ow 50o0 28.93 -135. -136. 116•"5 -135• •1l6o 
131o6000 PARANA ARG 3147 OS 602Q ow 50o0 29.01 -135. -136· "6•87 -135· •136. '"d 

CD ·U1o6000 NOGOYA ARG 3224 OS 59q5 <>w 50o0 29o29 -135. -136· "6•69 -135· -t3,. ::s 131o6000 LA PAZ ARG 30q7 OS 5939 ow 50·0 30.19 -135. -136· "8•25 -135. •136o Po 131o6000 I:!UENOS AIRES ARG 3435 05 <;825 uW 50o0 29.17 •135. -136· "5•28 -135. •13f>o ..... 
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SATELLITE. AT 1~ DEG W SATELLITF AT lfU ~~ W ...... 

TRANSMITTER 
FREQ STATE. OR POWER ELEV RECEIVED ELEV PEC£TVF'O 

IN MHZ CITY COUNTRY LATITUDE LONGITUDE IN WATTS ANGLE POWER IN I)BW ANGLE POW~R IN OFIW 
I•l DEG TN OE6 

GROUND ACF"T r.ROUt-10 ACF'T 

U1o6S00 FRANKFORT 6ER !>O f> ON 838 OE 50o0 28.37 -135. -136· l6o79 •136o •137o 1.51o6SOO tiAMBUR6 GER 5335 ON 10 0 OE 'so.o 21lob8 •13l:lo •l36o 1'•02 -136· -137· U1o6500 COPENHAGEN DNI< ".151l2 ON 1~1l0 OE so.o 21.'10 -ilb. •137o u.-.9 -136· _,37· 
131.6500 PARIS/CHo DE GAULLE FHA 11850 ON 2111 OE so.o :n.5e -13!). •136o 21•08 •136• •137o 
U1o6500 LONDON GBR 51l1 ON 0 5 ow so.o 29 ... 2 -135. •1l6o 20•39 •136· •137. 
131.6500 Aio1STERDAM HOL !';21'IOON lllfiiOOE so.o 27.1111 -1l5o •13fu 17olf7 •136o -137· 131.6500 ROME lTY IIJifll ON 1236 OE 50o0 3 ... 19 •135. -136· 18•72 •136· •137· 
131.6500 OSLO/FORNEBu NOR Sqo:;ll ON 1037 OE 50o0 18.b8 -13b. -137· 10o02 •136o •137o 

~ 
131.6500 PRAGUE CZE 50 5 ON 11115 OE so.o ?.6.28 -135. -136· 13•59 -136· •137. 

00 131.6500 PALMA DE MALLORC• SPA l930 ON 21l5 OE so.o 110.71f -135. -136· 26o78 -us. •136o 
131.6500 PARIS/ORLY FRA ll!!t;t' ON ~~~~ OE 50·0 31.511 -135. -136· 21•1.18 •136· •137o 
131.6500 TOULOUSE F"HA 113311 ON 122 OE so.o :n.o8 •135. -13(>o 25•05 •135· •136· 131,6500 ROTTERDA~ 1-tOL 5151' ON 427 OE so.o 27.81'> -135. -136· 17•81t •136o -137· l31o6500 MlLAN/LlNATE. lTY "520110N '1171kE SOoO 32.55 -135. •136o 19·11 •136o •137o 
131o6500 ZURICH SWI 11736 UN 84'1 OE 50o0 30ob4 •135. •1:'16o 18•12 •1:"16o •137o 
13lo6500 MADRID SPA "0211 ON 311(i ow so.o 41.86 •135. •136o 30o37 •1'\<;o •'36o 
131.6500 LYON/SATOLA!> FHA 115112 ON S 5 uE so.o 3lo80 -1l5o •1'5bo 21oll9 •13f-o •!l7o 
U1o6500 t;ElRUT LBtJ 3'5'5!> ON l531 (J[ so.o 2lo93 -135. •13f>o loll 
1l1o6500 TEHRAN IRM :'15'50 01\i ')140 Ol so.o 10.211 -13b. •\:'17o -'1·119 
131.6!)00 CAIRO EGY 30 q ON :'1125 ()[ 50o0 2'1oU2 -135. •1 'lf>o 7olf0 
131.6500 ATHENS GRr 375'1 111'1 ?344 UE so.o lO.IIP -135. -131>· lloCJ4 -1'l"· -137. 
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(<.f.ll~.'ll rl'.'e ;;o 
l"i{t,_i,l r; i ,\ T!- t)h PO.t;• 'l.l; fJt.Ct I V'-r'l rLF'V r I;'I:FTVI'n 0 

11< 'lUI. CITY Ci:Ur.TRY LA T 1 Tl)nf L~,)"!';T TIJ r Jtj ~ATT'; . t;Gu-. POWI'H ]t: f1f_;,.., ANGLE Pnw~"R r•r rro•" I 
-...! 1: l't:(• TN I")E'G 
-...! bROUNO A err· ~POli"'D ~iF'T I 
(/1 

131.7000 uU5SELDOt~F GE.R ~11~ llll ""6 II[ so.o ?.7.9~ -1:'1!:>. -t:'lb• 17•13 -1:'\h. -1:'17. 0'1 
131·7000 FRANKFORT GER ')("' f lltJ f\.~fJ Of <>o.o :>11.37 -1:'1!:>. -1:.'\h. 1&·79 -1 'll'>o -1:'17. 131.7000 HAMBURG GEr~ <,3~'> i•N 10 0 f)f <>o.o .?4.bll -13!). -136· 11h02 -136'• -137 • 1-! 131.7000 COLOGNE GE.~ 5u">24fiN 7 8411[ so.o 211.14 -13!:>. -136· 17•15 -136o -137. 1-! 
1~1.7000 r~UNICH GE.R 41; F l)jj 1142 [;[ su.o :>9.03 -135. -cv .. 1&·11 -1:'16· -!37. 
1~1.7000 <:;TUTTGART GE.fl 4f<44 tlt; "12 (1f so.o 29.411 -13!:>. -I 'll'>o 17•25 -1:'16• -t37. 1.$1•7000 CvPENHAGfN ur<K '>54;' mr 12411 Uf '>Ooll 21.'10 -136. -137· 11•49 -1"16· -137. 131.7000 bARCELONA SPA 4 t If' litl 2 ~) Of. 5o.n '39.19 -135. -13f>o 26•11 -l"''"io -136. 
1~1.7000 r.lCt:: FRA 'P.41> f•N 7?u uE so.o 34.80 -13!:>. -1:'16. 21·23 -136· -1'17. 131.7000 LJNOON €·RP 51'31 iJI'I n "' ow <>o.o 29.4::! -13!:>. -136· 20•39 -1:'1h· -1:'17. 1.31.7000 hOMl lTY 4!4P Otj 1 2~'> r·E 5o.n 311.1') -13!:>. -!3f>o 18•72 -13foo -1 :n. 1.31o7000 oJEHGEtl trOP O(J 1 fl. (d~ "'1.~ •Jf_ sn.o 1<1.54 -13b. -137. 11·95 -1:'16· -1'17. 131.7000 O!:.LO/FOR"lEAII I•Ofl '>'>'54 l!fl 10~7 OL ~I) oil 11\.b~ -13b. -137· 10•02 -1"1f>· -1'17. 1.U.7000 wAHSA'II POl. ~;>13 ''" 21 u 0[ oso.o :>1.h6 -136. -137. 8•71 1.31.7000 LISI.lOrl PUP 3.'\11( t'·r1 Q 1'\ ow 5o.n '+II. 7t -13!:>. -136· 34•91 -1:'15· -13F.o t.S1.7000 t•RA(;UE Clt. "'O ~ tJI" 141 J ijf oso.n ?6.211 -135. -1'16. 13•59 -l'lf>· -1'17. 1.31.7000 PALMA Dt:: MALL0i:C ~ SPA ,,,~n (.H; ?~~ UE ~o.r 110.711 -1:'15. -1'16· 26•78 -1:'1'>• -1'1f>. 1J1.7000 i"ARIS/OHLY FRA ~J· '-,l~ 1H J ?1 1+ Lf_ 50·0 31.511 -I :.'I!>. -1~~. 21•08 -13'-· -137. U1.7000 MILAN/LU~ATf ITY -~~zr~o~. '117PL 5o.n 32.55 -135. -1~6. 19•11 -l:'lf>o -L'I7o 

~ 1~1.7000 (,0Hti:AI3Ut·G S.W~ ~74-~ ""' 1 1">fl ,,, so.c ;>0.31' -13b. -!'17. 10·70 -1:'1'-· -t37. 
\0 1.31.7000 MAL~O ~~•F '>5 ~(, Ill! 1 'I <r ''E su.o :?1.8(, -1'lb. -1"17· 11•3'\ -l'lf>o -1~7. U1.7u00 .iUHICH' ',ojl U7Jh IJf'l fl4,·l l1f ~Q.f) ~O.o4 -135. -1 ~"· 111•12 -1'1f>o -t37. 1.31.7000 . ,,ADHill !:>Po\ ul'24 o~.J ~ttU (I~ so.n 141.86 -135. -136· 30o37 -1'15 • _,~,.. 

1J1.7000 L·JbliN IRL ~., ·sr o~~ (,t b (!~ 5ll ,(, 2a.11n -135. -I 'If. 21•61 -13"i· -1'1fo. 131.7000 I\ I< IS T IANS~~lu/KJLV !I<. ,,or, ,.,f•,l? l)tJ A 5 l'F so.n 20.~r -136. -1'17. 12•14 -1:'\f>o -!'17. 1.31.7000 '>TAVAI~GEH ,,Of< ~;-:·.c..,l 1ti11 c-}_~,., dt- 'l(:.('i 21.07 -1.,b. -1:'!7. 12•q1 -~''"· -1:-.7. 
131o7u00 T•lO"DHEI'-' t•UR t- ~ '\2 0•-. 1r" 1 ;,[ 5o.c. 15.211 -t3b. -1~7. 7·711 
1~1.7000 ANTWt::RP t.d 4t' \1~ I •f i h?2 l.[ '\Oo(\ 2.(\,90 -13!:>. -1"16. 17•21 -l .. h. -1"17. 1.$1.7000 J~t..bOH:; ur.v ·, j ~- . 1, ~ C?t.,o :J!.::.. 'Jn.o 21.~'1 -I :'lb. -1J7. 12•02 -l~b. _,~,. 

1~1.7000 AilHU5 t>.o~K ~lL 1 f •lf•J 1 •>'7 LF so.r 21.~Q -13!>. -137. 12·14 -1:"f>o -137. 1.H.7000 t;lLLUI~D L1H!< ~,r, t& '+ Hi q 9 ll_ '>'.l·fJ 22.94 -13!). -13~>· 13·17 -l'lf>· -1:"7. U1.7000 "All!JP lllr• '··t-1 7 ''" I"') q ( ,. 5o.n ~2.~5 -1'1b. -1:'17. 12•88 -1'1f>o -1"17. 
1~1.7000 :,vNr~~ L•i W. 

""' u 
!•i'l 1 144o ·J[ CJd.O 21. 71> -l'lbo -1'17. 10•78 -1'\F.o -1'17. 1.31.7000 GLA~GOii 6b~' ~ ~4? q~l 'I? 1 I ~ .. ~}!j. 0 ?5.t1J -134. -1.~">. 19•06 -1'l"io -t:'lfl>. 1.$1.7000 '•iANCH~STU~ GI>R '>:-~r. 011 21,3 ow '>0·0 ;:>7.80 -135. -1:"&· 19•89 -1'1';. -tJf.. 131o7U00 t>ODO NO~· 6716 1N 1<122 llE so.o 11.111 -136. -137· 4·37 131.7000 05LO/GARr:>F.RMOfN NOR nn 1? o~ 11 ') {,[ '>0•0 18.26 -136. -137. 9•65 ~ 1;,1.7000 TUNIS TU~i -~o'i1 ()tj 1 ntu or so.o 39.72 -13!:>. -136· 22•80 -1~6. _,,,. 

"C 1~1.7000 TIRSTRUt> DNt<. ">f,1R ON 10:'17 nt. 50·0 21.99 -136. -1"17· 12·14 -131\o -137. (!) 1.31.7000 THIS TED L!!l.t<. '>7 II oiN t142 OF so.n 21.11\ -13b. -t37o 12•57 -1:'16· -1:'17. ::s 131.7000 VIENNA AUT 4;;1? fiN 16?2 CE so.o 26.97 -13~. -136· 13·23 -136· -t37. c. 131·7000 HELSINKI FNL f>Oi'P ON ?4'51'\ lll so.o 13.811 -136. -t'57o ~·-3 1-'• 
1;,1.7000 tsEIRUT LBN 3:3'>5 •lf< '15:'11 ll[ 5Go0 23.93 -13!:>. -136· 3•33 >< 
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0\ STAfF: OR POWfR ElEV PECFIVF'fl ELEV REC£TVF'I1 .. 
,IN MHZ CITY COUNTRY LATITU!'E LONGITUCE IN WATTS r.NGLE POWER IN CAW AN6LE P!'llrr"RI yo, !'RV 

IN 01::6 TN OfG .... I 
&ROUIID. AC~T "RI'IIJ>~O ACF'T .... I 

131<7000 ~TOCKHOL~fAkl~NOA SolE 5940 011 17"ib (If ~o.o 16.78 -1:oJ6. -1:57o 6o95 
·131.7000 TEHNAN IRN .'1530 ON 'i140 ()[ so.n 10.211 -13&. -137· -9·89 
U1o7000 ..oRRKoPitiG SWE. 51>'!i liN 1615 Of~ 50o(\ l8o23 -1:'1&. -t:n. llo25 

'l 
1l1o7000 ATHENS GHC .n~q ON 2~1t4 (of: so.u 30.48 -13::». -1:oJbo llo91t _.,,. -137. 
1.51.7000 ANKARA TUP 'I<J<;f, 01• '1252 01:. so.o ;>2.9A -1.'1~. -1'1~. . .... 'I Ulo7000 1STAN8Ul TUI' Ill 1 liN 21'58 Of so.o 25.04 -135. -13bo 7ol1 

!J 
U1o7000 CAIRO I:.GY -~•1 'J or. '11?.!> l!i' •50 oil 2.9.02 -1:'15. -1.'\'>o To ItO 
U1o7000 ALTA NOP 7·c fl ON '~18 fo£ 50o() 6.'17 ·11 
ll1o7000 AllOOYA NOH 6<Jt4471>1 16 2?11E s~.o 9.1'1 '·11 
tU1o7001 "ANA II NOR 7o 4 or. 211"il:l •JE sa.o 6.;,.'\ -·31! 
131o7tl0 bAROUFOSS I~OH fi9 .'\ ON 1113~ (,[ 5tlo.l, 8o76 ?•OS 
•1l1o7101 KlRKE:NES NOR b~43 fjf, 29o;) (I[ 50 of' 5o 59 -1·"2 

~· 
llll.Htl TROMSO NUR 691t2 fll>i 1" 0 lll: so.(' 8.111 1•63 
U1.7tH KlRUHA SWE r:>r4a or~ ?01<l OE 50o0 9 ... 1 ?·12 

"" jU1.700I LULl A S~E 6!>32 or. ?2 1:1 (f 50o0 10.77 '"13&. -137. 2o50 0 U1.7"1 SIMFEROPOL URS 41!117 Otl ",. n OE. 50ol> 1q.:,2 -13&. -137. :Oo55 
1131•7"' ABAOAN IRN 3022 ON 41'14 H. 50o0 14oll7 -13&. -1'17o -7.08 

I 
· 1l1oTt .. ANDEHES NOr( 6<!1'1 011 16 3 uE 50o(l 9ol1 ·?.7'5 
iU1o70IO ANIIARA TUR 40 ll13N .'12483H 50o0 ;>2.% -13!>. -1'16o lloll4 
1.51.70110 t:VENES NOR b8?.73Hi :>72711.11:. 50o0 7o1? -·'\7 

'I 
131oFOIO LON6YEARflYEN NOR 7615 .. N 15253;)[ 5()o0 1.16!> -?·0~ 
.lllo7000 . LJU8U AIRPOHT UAF 251~ ON "i520 (;f:. !>OoO q.u; -13·25 
illl.tOIO YESILKOY TUn 4051! ON 2il15 t>l 250o0 :>5.55 -l?.Ho -13t>o 7o66 I 131.7000 GALEAO tilL 22Cf'l OS 4:'!15 ow 50o0 118.57 -1:'1!>. -nf>. 63·05 -1'~"• -1~'\. 

I 131o7008 HAIOUETlA VEil 1036 ON f>7 0 IJO 50o0 29.72 -135. -1:'\f>o 56·35 -1, .... _,,,. 

II 
.U1.7000 bU£~ AIRESfEZEilA ARG 3440 OS '>830 Lho su.o ?.9.06 -135. -1.'\no -5·16 -1,o;. _,, ... 
'lll.?OIO CARRASCO URr, . ~451 (lC, ~6 1 ow so.o 3Dotl2 -13~ • -13f-o 116•07 -1'1";. _,,,. 
e"1· 1000 TAMulN SLP MEX 22 <>: uN '1846 ow su.~ -?.811 20o62 -136· _,~.,. 

•I: Ul.TOIO MEXICO OF HEX 1«25 IJN i'Jq fl 0111 200oll -3.12 20o84 -1'1n. _,,,. 
\lllo7011 CO VlCTOHlA T~ Ht:X 2.3411 ,,, "'9 7 (llo 5().0 -3.26 l9o811 -l'lf>o -1:!17. ! 131.7010 C Tli4IRIS MTN 1"22 'lN 16:'10 0111 2oo.o 67.24 -128. -1,'\o 54o94 -l?Cio _,.,.. 

~ I iU1.7 ... PT• ETIENNE MTN 20'\5 Of\o 1.7 ' (Jio; 2on.o 65o39 -1::>8. -1'5· 5-·29 -1::>Cio -1 ~f.. I 

'd 
(I 'I ::s I' I 
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> 
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'I 
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THANSMITTER FREQ STATE OR POWER 
lN 14HZ CITY COUNTRY LATITUDE LONGJTU['E IN WATTS 

Ulo7500 FRANKFORT GE.R 50 f> ON 8:'18 OE so.o 
Ulo7500 HAMBURG GER 5:535 ON 10 0 OF so.o 
U1o7500 MUNICH GER 48 R ON 1142 OF 1000o0 
U1o7500 COPENHAGEN DNK 554?. ON 1240 OE so.o 
U1o7S00 tJARCELONA SPA 411!1 ON 2 5 OE 'iOoO 
131o7500 PlRIS/CHo DE GAULLE FRA IIA50 ON ?14 OE so.o 
U1o7500 LONDON GBP 5131 O~J 0 5 ow 50o0 
131.7500 AMSTERDAM HOL 521900N 441100E so.o 

VI 
131.7500 HOME lTY 111411 IJN 1236 OE so.o 

....... 131.7500 LISBON POR 3A4b ON 9 A Ull 50o0 
131.7500 PALMA DE MALLORCA SPII 3'1311 ON ?II~ OE so.o 
131.7500 PARIS/ORLY FRA 11850 ON 21<1 OE 50o0 
U1o7500 MADRID SPA 11024 ON 140 ow 50o0 
131.7500 MARSEILLE FRA 113?2 ON c.17 01' 50·0 
131.7500 CASABLANCA MHC 3331 ON 741 ow so.o 
131.7500 LYON/BRON FRA 115411 ON 4o;7 OE sc.o 
131.7500 PARIS/LE BOURGET FRA 41j';E\ Orl 22b OE so.o 
1.51.7!)00 NAPLES ITY '+O'i2115N l41720E so.o 
131.7500 UAMASCUS SYR 3322 ON ~628 OE so.o 
131.7500 ATHENS GRC ~759 ON 2Jfl4 or so.o 
131.7:>00 MONTEVIDEO URG 3'1'\4 OS ';611 Olol '50ofl 

•,A TELL ITt: AT 15 DEG W 

ELEV RECEIVED 
ANGLE POWER IN DRW 

HJ DE.6 
GPOUNO ACFT 

28.37 -13!;. -136· 
:?4o6fl -13~. -136· 
:?9o03 -uz. -136· 
21.90 -13fh •137o 
39.19 -135. -136• 
31.58 -135. -136· 
29.42 -135. -136· 
27.44 -135. -136· 
:'14.19 -135. -136· 
44.71 -135. -J:!!f>· 
40.711 -135. -136. 
31.58 -13~. -136. 
111.86 -13~. -136· 
35.99 -13~. -136· 
50.26 -135. -t.l6o 
33.81 -135. -1~6. 
31 • .5<) -13!;. -136. 
34.10 -13~. -136o 
23.<tO -13~. -136. 
:~0.4R -135. -1'3&. 
30.67 -135. -1~6. 

SATELLITF AT ~0 nFr. W 

ELEV PECEJVF:fl 
ANGLE POWFR 1"1 ORW 

IN DE& 
r.ROUNO lCFT 

16·79 -136. -137. 
Uo02 -136. -137. 
16•11 -123. -137. 
11••9 -136. -en. 
26•11 -1'15. -131'>· 
21•08 -136. -137. 
20•39 -136. -137. 
17 ... 7 -136. -137. 
18o72 -1:'16. -137. 
311•91 -1'1'5. -13F>o 
26o78 -1:'\'io -13F>. 
21•08 -136. -137. 
30o37 -135. -13,. 
22•78 -1:'16o -1:'1f.o 
37o97 -1:'\o;. -!3f>o 
21o54 -136. -137. 
20·89 -13!\o -1:'17. 
17o9'5 -1'1f>o -1'17. 

2•61 
1lo94 -1'lf>o _,~7. 

45o9'5 -1'35. -!'IF.. 

'T1 s: 
I 

::a 
0 
I 
'-l 
'-l 
I 

VI 
(]\ . 
H 
H 

~ 
"C 

CD 
::I 
p. ...... 
>< 
> 



. r ·---, . -""-··. 
I 

l 
I 

J 
I 

~ 
·,~TI LLIH ItT 1~. f'E'"·. ~ •,~TELL TTr ~T 110 I'F r:. "' I 

n·MI~.~·nn .,.( ,., 
i . fkt_Q .C:TAT! l)f; Pow,f '' ·LEv Ht.C• IV<:rt E1.F'V r rcrTVF"n 0 

I 1· lN IIIHi CITY rull'<TRY UTfTII.rf. U.>rtr. T 1lJ, E IN WUT<, :·t·!GLI POWf'N llll r"~;i ~NGl.F Pf)tt't:"'l T!l' ~'1 '-4 .... 
I. ilt" b T~· nf& .... 

.j1.U.aoliO 

hROlJI>IU •err r-..pt!)Ut.•r) ~CF'T I 
U1 

~.,.;!,.:,t.LD•J•·of' \it 'I ~ 11 .~ '11; f·"t· OE. 50o0 ;>7.92 -13~. -136· 17•13 -136. -137· 
Q\ .. 

1~1.8000 fkAo>ll(f'ORT G(R ~u ( 01, ~'~II vr. 5o.o ?.8 •• n -13~. -136· 16•79 -1:'16·· -1,7· 
·I Ulo8000 HAMBURG GER 5335 ON 10 0 CIE 50o0 211.68 -13~. -136· 111•02 -1:w.. -1~7. 1-f 
'U1o8000 COL06NE GEl! 5052110111 1 ·a4eE 50·0 28.u -13:J •. -U6o 17o1!i -l:w.·. -·~.,.. 1-f 

j U1o8000 "'~ICH Gt.k 4'1 II ON 1142 OE so.o 29.03 -13:t. -136• 16·11 •136o · -l37o 
u1.-a001 !.TUTTGART GE:R 111'44 ON 'll2 {if so.o 29 ..... -13!». -136· 17ol5 -136. -137. 

1 u1.eott BERLIN GEP 522!3 1)111 1316 OE su.o 211.57 -135. -136. 12·112 -1:W.o -137. 
·,ut.aett L.ONOON Gl:lll '>131 llN 0 ., ow so.o 29.112 -135. -136. 20o39 -1~. _,.,7. 

Ulo8011 AMS!J'EROA~ liOL 'i~t900N 4"400[ 50•Il 27.114 -13:t. -136. l7olt7 -136· -t37o 
131.8000 ROM£. ITY 11111n 0111 12'1o oc 5.o.e '1 ... 19 -us. -1:'16o 18•?2 -136· -J37o 

I u1.aooo PALMA DE MALLnHCA SPA 3'>30 ON 211!> ~[ oo;o.o 40.74 -135. -136· 26o78 -13'5· -1~· 
U1oll000 .JOHII.OPI111f. SWE '>745 ;lN 11o 5 l•t. 60o0 19obl4 -136. -137· 9oTO 

!· ·ut.aott MADRID SPA 110214 ON '1140 t.lli 5o.o 41'.116 -13:t. -136o 30o37' -13~. _,,.,. 
Ulo&OII KRISTIANSANCJ/K.JE\IJK NOR sr- 1? ot• I' 5 ·.lE so.o ?0,9C -136. -137• 12•14 _,,. -137. 
Ulo8000 HANNOVER. Gt.R 0,22:? o)N r-'at.3 f 1 [ 'iO.• 11 :>5.90 -135. -136· 1111o88 -1:\6o -137o 

1 lJlo&OOO <iE.t>llVA SWI 11£>1" Oh f> 7 fiE so.(l 32o92 -135. -136o 20·51t -l36o -t37o 
I , Ul.aooo bLAS60II &BIC !>')It&' ON lo?l rw 50ofl 25.83 -134. -u~. l'lo06 _.,5. -l36o I UloaiOO PAkiS/LE 80URGfT FR- ""'>~ 0111 2:>o ur so.o :n.l9 -13:t •. -J ]6. 20•89 .-136· -13?o 

Ul.aooo bALFINULHOUsE ~RA 117'1!'> 0~1 7:'12 OE so.o 31.12 -135. -136. 18·1!19 -136o -137. 
U1 Ulo&Oto UALIUNUL.tiOUSE 511il 47:5'1 ON 732 OE so.o 31.12 -13~. -l36o 11h89 -1'16o -nn. 
N Ulo80CHt !>ALZBUAG AUT 411 0 Ok 13 0 0[ so .• o ?8.61' -135. -13f>o 15o3'1 -l ""• -137. l Ulo&OOO AI~LHOLM !'.IIi'[ 0,6111 ON 12'i2 •'E 50o0 21.30 -136. -137. 11·16 -1:;6. -1'17. 

rul.aeoo HALI45T~O !.lif St-Ill ON 12119 OE 5o.o 20.97 -13tt. -1~7 .• 10·88 -1:'l6o -137. 
Ulo8000 ~ARLSTAO !..WF 5922 0111 1328 ilE 50o0 18.39 -136. -137. 'lo10 I Ulo&OIO KHlSTIAI~STAu. SW£ 555!'> ON 14 '> oJE so.o 21.25 -136. -1:'17. !0·67 -1:'l6o -137~ 
U1.8000 OSTERSUNO SWE f>.'112 ON 11130 OE so.o 111.72 -136. -1:'17. 6o57 

1 

Ul.aooo VAX.JO SWF. !;bill Olio Jll'i7 llE 50·0 20.29 -13bo -137. '!lo8'5 
1Jlo8000 UREMEN uEil o;, OOON 8117 OE 50o0 ?5.60 -135. -13f>o 1111·1119 -1'16. -1:'17. 
Ul.aooo SAARBRUCKEN GER 4914 01. 645 OE so.o 29.8? -135. -13bo 1fl·35 -1:.6. -u7. 

!Ulo&OOD LUXEMBURG LUX 11937 ON F.l2 OE 50o0 29ob3 -135. -136· llhlt2 -1 ""· -137o 
jt.u.aooo !tHAf\fiiON IRL 52111 ON 855 ow 5o.o 29o51t -135. -136. 23·32 -1'15· _,,. 
:u1.aooo ~IENNA AUT 141112 ON 1622 OE 50·0 26.97 -135. -J36o 13•23 -l36o -J37o 

' iUlo80tl HELSINKI FNL 6Q20 ON 2458 or so.o 13.88 -136. -137· 3olt3 
13lo8188 TEHRAN IRN 3530 ON 'HIIO OE so.o 10.28 -136. -137. -9•1!19 

;Ulo8011 ATHENS GI!C 3759 ON 2311114 OE 50o0 30.It8 -13~. -136· llo91t -l36o -J37o 
J l:sloOOIO 140SCOW URS 55145 ON 371& OE '50o0 11.611- -136. -137. -1·!16 

~ 131o8010. NICOSIA CYp 3511 ON 3316 OE so.o 25.12 -13~. -136· Ill oM 
;Ulo8010 KlLIWt SWE 56141 ON 1617 OE 50o0 19.8'5 -136. -137· 9o19 "d 
ut.aooo OllHSiloLoSV II< SWE 63211 ON 19 0 OE so.o 13.36 -136. -137o ...... (D 
,ut .• oooo RONNE IT SW£ 5616 ON 1516 OE 50o0 20.~5 -136. -137• ···1 ::t 
131o8010 SKEUEI'TEA. SW£ 6431 ON 21 5 DE so.o u.n -136. -l37o 3•SD a. .... ,ul.eooo S TOCKHOLMIBROIIIMA SWE 591JO ON 17"i6 OE '50oD 16.78 -136. -1~7. 6o95 >c 
Ul.eoOO SUNOSVAU. SWE 6232 ON 1727 DE 5Do0 lito 52 -136. -l37o !lo'Pit 

> 



'"r1 

~ · ATELLTT~ AT 1~ rEr. W ~ATELLJTr AT 40 nFG ~ I 
TliAN5'-IlTTFI< "' FREQ STATF OR PCWFP U.EV PECf lVff' tLfV nFCFTvrn 0 

I lN MHZ CITY COUNTRY LATITIJrlf LO'It;ITUl E IN WATTS ~ ~,IGL~ POWfR TN r·f\W M•Glf POW!"R Jl' "n"' -....1 I Dl.G TN CfG -....1 
GROU~•O ACFT r:polJ~Jn ftrFT I 

(J't 
1,H.aooo UMEA SWt 6~117 ON :>o 17 ~n: su.o 12.<>P -13&. -n1. 11·00 

(]\ 
131o8000 VlSBY SWE ~740 ON 1821 0[ su.c 18..31 -13&. -1:'17. 7.7) 131o8000 t::SFAHAN lRN 32112 ON ">111u OE 50.0 10.Yf, -13&. -1'17· -9·!J4 H 131o8000 I~ASHHAD lRN 3615 ON 5<n7 eE so.o 3.70 -11'1.07 H 
131.aooo TA8RlZ IRt~ 3758 ON 1~6 b VE 50o0 t3.9f, -1~&. -137· -5·~!1 131.8000 ZAHe:DAN lRN 2921' ON f'I0';4 0[ so.o 3.so -17.73 131.8000 KRAMFORS 5WE f)' f> 01~ 1711t> tl[ 5o.o 13.95 -131>. -137· 5·33 131.8000 LJAKAR SO; hll4 0'• 17:'\ti JW so.o 72.44 -134. -135· 511•97 -1~5. -1'11). 131.8000 GALEAO llZL ?240 OS 4~15 <J'w so.o 48.57 -135. -no. 63·0~ -1'15· -no;. 131o8000 MAlQUETIA V~tl 1!t'lf> ON r-.7 o Oo so.o 29.7;> -135. -136· !56•35 -135· _, "'· 1J1.8ooo HUENOS AIRES/EZEIZA ARG :'1114[. OS 5,R.31) U\Y so.o 29.Uf> -135. -136· 45o16 -1:'15· -J'If.o 131o8000 YUITO ECU 013 OS 7[130 ow su.o 18.21' -13o. -137. 115·43 -1'15. -13!\o 131o8000 tiUENOS AIRES/AEROPA ARG ~1140 OS 51':'10 flW so.o 29.Ub -135. -13b. 45o16 -135. -!'IF-. 131.8000 PORTO ALEGRE BZL 2959 OS 5110 (l"' so.o :H.!>!l -135. -1:\&o 52·98 -1:'1"i· _,.,,. 
131o8000 !>AO PAULO llZL 23:5!:: os 46:'!9 (Jill 5o.o 45.11\ -13!:i. -1:'!!\o 61.42 -135. -1'11'.. 131.&000 T0CUJo4EN PAtJ 9 5 ON 7'12221\E 5o.o -12.71'1 -35.96 lJ1o8500 BI'<USSELS BEL 5055 ON 1118 OE 5o.o :?8.911 •13&. •136· 18•61 -13fio •13'7'. . 131o8S00 DUSSELDORF GER 5113 ON 646 OE 5o.o 27.92 •13S. -136· 17o13 •136· -u7 • U1.a5oo FRANKFORT GER 50 6 ON 838 OE 5o.o 28.37 -us. •136· 16·19 •136• •13'?· 

(J't •1:Slo8500 HAMBUR6 6ER 5335 ON 10 0 OE 50o0 24ob8 -13S. •136· 1thOI •136-· •137. 
c.t-1 U1o8500 COLOtNE GER 5052110N 7 8118£ 5o.o 28.14 •U!:t. •136· 17•15 •13r• •t37o 

1:51o8500 Jo4UN1CH 6ER liB II ON 1142 OE so.o 29.03 •13S. -136· 16·11 •136 .• •t37o 1:tl.asoo STUTTGART 6ER 118411 ON 912 DE 50o0 29.44 •13S. •136• 17•25 •136· •137. 1Slo8500 t!ERLIN GER 52211 ON t 316 OE 5o.o 211.57 -13S. •136· 12·91 •136· •t37o U1o8500 LONDON GBR !:1131 ON 0 5 ow 5o.o 29.42 -us. -136· 20•39 •136· ·tn. 13le8S00 PRESTWlCK GBR 5530 ON 1135 ow so.o 26.07 -13tt. •135· 19•31 •135· •1:56· Ulo8500 ROME ITY 111118 ON 123& OE 5o.o 34.19 -13S. •136· 18•72 -131h •137. 131.8500 LISBON POR 31146 ON 9 B OW so.o 114.71 -us. -136· 34o91 •135· •136• U1o8500 PARIS/ORLT FRA ll!l!'iO ON 2111 OE 50·0 :51.58 •13S. -136· 21·08 •136· •137· U1.85DO ALGIERS ALG 3650 ON 3 0 OE 5o.o 113.27 -us. -136• 28•10 •135· •1:56• u1.asoo HANNOVER GER 5222 ON 9113 OE 5o.o 25.90 -135. -1311· 14•18 •136· •t37o 131.8500 NUREMBUR6 GER 4925 ON 11 !:> OE 5o.o 28.11 -135. •l36o 1!5•78 -136· •137. U1o8500 BELFAST IRL 511'15 ON 552 ow 5o.o 27.20 •13S. -136· 20•55 -13!5· •1:56· u1.asoo t!IRJo41N6HAiil GBT 5227 ON 1115 ow 5o.o 28.80 -13S. •136· 20•48 -136· -137. 131o8500 JERSEY GBT II<J13 ON 213 ow 5o.o 32.25 -13S. -136· 23•11 -1:!1!5• •136· 131.8500 MANCHESTER 6BT 5321 ON 217 ow 5o.o 27.96 -13!:1. -136. 20·011 •135· -136. > U1e8500 ZAVENTEiil BEL 5053 ON 425 OE 5o.o 28.94 -us. -136. 18•!57 -136· -137. "1:j 131.8500 HELSINKI FNL 6020 ON 211!58 OE !50o0 13.88 -13&. -137. 3·43 "1:j 131o8!500 STOCKHOLiii/ARLANDA SWE 5940 ON 17!>6 OE 50o0 16.78 -136. •137. 6·9!5 ('!) 131o8!:i00 CAIRO EGY 30 9 ON 3125 OE so.o 29.02 -13S. -136· 7o40 ::l U1o8SOO STOCKHOLJo418ROJo4MA SWE 5940 ON 17!56 OE so.o 16.78 -136. •137. 6•95 0. ..... 131.8500 !lAGHDAD IRo 3313 ON 1141!5 DE 5o.o 17.011 -136. •137. -3·84 >< 131.8500 LAZCANO URG 3343 05 5430 ow so.o 32.614 -135. •136· 47o83 •135. -1311. 
> 



'Tl 

!,ATELLITE AT 15 DEli _, SATELLITE" •T 40 OFG W ~ 
I 

TRAN~MITTEH 

RECEIVED 
:;a FREQ STATE OR POWER ELEV ELEY PEf:EIVF"O 0 IN MHZ CITY COUNTRY LATITUI"E LONGITUUE IN WATTS ANGLE POWER IN 0!\W •NGLE POWER IN OOW I 

Ill DEG IN OE6 --.J 
--.J GROUND ACFT RltOUNO ACFT I 
Ul 131o9000 FRANkFORT GER 50 6 ON B38 OE 50o0 28.37 -135. -136o 16•79 -136o -1~7. (]\ 

131.9000 CoPENHAGEN DNK 5542 ON 1240 DE 50o0 21o90 -136. -137. 11•49 -136o -137· ~ 

Ulo9000 PARIS/tHo DE GAULLE FRA 48'1Cl ON 214 ot 50o0 31.58 -135. -136o 21•011 -1~6· -137o I-I 131o9000 LONDON 68R 5131 ON 0·5 ow 50o0 29.42 -13!'h -136· 20•39 -1~6· -137• I-I 131o9000 PRESTWICK GBR 5530 ON 435 ow 50o0 26o07 -131 .. -135· 19•31 -135· -136· 
U1e9000 AMSTERDAM HOL 521900N 44400E 50o0 27o44 -135. -136o 11·41 -1364 -l37o 
U1o9000 ROME ITY 11148 ON 1236 OE 50o0 34o19 -135. -u6. llh72 -136· -137· U1o9000 OSLO/FORNEBU NOR 5954 ON 1037 OE 50·0 18.68 -136. -137· 10•02 -136o -137. 
U1e9000 LI$BON POR l!i116 ON 9 8 ow 50o0 44.71 -135. -136• M•91 -135< -136• 
U1e9000 TRIPOLI LBY 3230 ON 13 II OE so.o 111.58 -us. -136. 22•39 -136. -137· 
U1e9000 PARIS/ORLT FRA 4850 ON 2h OE 50·0 31.58 -135. -136• 21•08 -13fio -137· 
131o9000 60THENBUR6 SWE 5743 ON 1158 OE .so.o 20.30 -136. -137. 10·70 -136· -137· 
131e9000 LUAICH swi 4736 ON 849 OE 50·0 30ebll -us. -13flo 18•12 -13&o -137. 
U1o9000 TUNIS TUN 3651 ON 1014 OE 50.0 39.72 -135. -136· 22·80 -136;. -136o 
Ule9000 PALERMO ITY 38 2 ON 1311 OE 50o0 37.06 -135. -136o 20•02 -13(;. -137e 
131.9000 CAGLIARI ITY 3913 ON 9 II OE 50o0 38.19 -135. -ur.; 22•45 -136· -137. 
U1e9000 LUXEMBURG LUX 11937 ON 612 OE 50o0 29.63 -135. -136· 18•42 -l:olflo -137o 
U1e9.000 HELSINki FNL 6020 ON 2458 OE 50·0 13.88 -136. -137. 3•43 
U1e9000 STOCKHOLNIARLANDA SWE 59110 ON 1756 OE 50·0 16.78 -136. -137• fl•95 

Ul 131.9000 TEHRAN IRN 3530 ON '5140 OE 5o.o 10.28 -136. -137· -9·119 
~ 131.9000 BAHRAIN BAH 261fl ON 5037 DE 50o0 l3o29 -13r.. -137· -9·11 

131.9000 KUWAIT KWT 2915 ON •ns oE 50o0 15.18 -136. -137· -6·64 
131o9000 TEL AVIV ISR 32 ._38N ~1146 3E so.o 25.36 -135. -13,;. •·22 
131e9000 BA&HDAO IRQ 3313 ON ._415 DE 50·0 17.011 -136. -t:'57o -3·84 
131e9000 IIUDAPEST HNG 11730 ON 19 5 DE so.o 26o26 -135. -136o 11•113 -136• -1:'17· 
131.9000 ABU DHABI EGY 242f> ON 5._28 OE 5o.o 10.09 -136. -137· -12·52 
131.9000 DOHA QAT 2516 SN "i113 bE 5o.o 12.94 -13bo -137· -9·64 
131.9000 OUBAI EGY 2515 ON "i521 DE 50o0 9.15 •13·27 
131o9000 HOEG&UMPEN NOR 69 II ON lA 0 OE so.o 8.87 2•25 
131.9000 OUBAI AIRPORT UAE 2515 1)1\i <;5::>0 Of 50o0 9.16 -13•25 
131.9000 BELEI4 BZL 12.3 OS IIA29 OW 50o0 51.06 -135. -L'I6o 79•119 -1~·· -1~"· 
131.9000 GALEAO BZL 22119 OS 11315 ow so.o 48.57 -135. -136o 63•05 -1~c;. -13'1. 
131.9000 MAIQUETIA VHI 10:'11> ON f-.7 0 UIIW so.o 29.72 -135. -L'I6o 56•35 -13"io -13"· 
131o9000 bUENOS AlRES/EZEIZA ARG 344u OS "ifi~O OW so.o 29o06 -135. -136o 45•16 -135· -t~,. 
131.9000 LIMA PER 12 3 OS 77 3 ow 50o0 19.10 -136. -137o ·5·22 -1:'15o -!lfu 
131o9000 PORTO ALEGR~ HZL 295Q OS 'illo uw 5o.n 37.50 -1:'15. -136· 52oCJ8 •l'l"io •13f;o 
131o9000 SAO PAULO UZL 2~~5 OS 116~9 1·\0 so.c 45.1A -135. -1~6. 61elt2 -1~"i. -!31'oo ~ 131o9000 CAMPI NOS Bll "' o oc; 47 r l,W 50o0 45.11 -135. -13f>o 61·91 -1~5. -1:'\f.o '"C 131o90UO MANAUS t3ZL .~ Q OS <;qo;q L'W so.£' 38.13 •135. -1~"· b6o31 •1'1 ... -13"io (I) 
131o9000 KEClFE hZL A P OS 3'155 ur. so.c 6 ... 119 -134. -135· 78•74 -1~11. -135· ::s 
131.9000 f'UDAHUEL CHI 33:>3 OS 7047 ow so.o J9o6f> -136. -l37o 39o12 -13'5· -1'1f-o ~ 
131.9000 bEOR&ETOWN GUY 6'19 ON 'illlO u~ so.o 39.75 -135. -L'I6o 67•31 -1'lllo -1:'\'lo ~· 
1J1.9000 :.ANTI AGO CHI 3327 OS 7'1~9 c-..: sn.c 19,94 -13bo -1~7. 39ol6 •13"io -t~Ft. >< 

> 
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sATLLLtT~ AT 15 DEG W SATELLlTr ~T ~n nFr. W VI 
0\ TRANSMITTfli .. FREQ STATE OR POWER FLEV RECFIVEO ELEV ~ECElVf'O IN MHZ CITY COUNTRY LATITUDE LONGITUDE IN WATTS ANGLE POWER IN DRW ANGLE POWf'R IN I"'RW 1-i 

IH DEG JN DEG 1-i 

GROUND ACFT GROU~JO ACFT 
131o9SOO kiRUSSELS HEL 5055 ON llld OE so.o 28.9'1 -135. -l:'!f>o 18•&1 -1:!'16o -137. 131o9500 FkANKFORT GER 50 6 ON 838 OE so.o 211.37 -1:'15o -1:'\f>o 1f>o79 -1~&. -1:'17o l31o9500 HAMBURG GER 5335 ON 10 0 OE so.o 2'1ob8 -135. -1:'\f>o Uo02 -1:'1f>o -1:57. U1o9500 MUNICH GER 48 ll ON 1142 OE so.o 29.03 -1:55. -B&o Hull -131'>o -1:57. 131o9500 STUTTGART GER 41\4'1 ON 912 OE 50o0 ?9.4'1 -135. -1:'16o 17o25 -1:'16o -t:'l7o U1o9500 COPENHAGEN DNK 554? liN 1240 OE so.o 21.90 -13bo -137o 11•49 -1:'16. -1:'17o U1o9500 NICE FRA 11346 ON 720 OE 5Qo0 34.80 -135. -136o 21o23 -136o -1:57. 131o9500 PARIS/CH. DE GAULLE FRA 4850 ON 2h OE 50o0 :51.58 -135. -t:'lf>o 21·08 -1'1f>o -1:57. U1o9S00 LONDON GBR 51:51 ON 0 !;, ow so.o 29.42 -135. -13&. 20•39 -l'lf>o -1:'17. 131·9500 HOME lTY 4148 ON 1236 OE 5o.o 34.19 -135. -13f>o 18o72 -136o -1:57. U1o9500 LISBON POR 3!'146 ON 9 d ow so.o 44.71 -135. -1'1f>o :'14•91 -135· -1:5!'>. 131.9500 PRAGUE CZE 50 5 ON 1'115 OE 5o.o 2&.28 -1:55. -136. 1:'1·59 -1:56. -1'\7. 

VI 131.9500 PARIS/ORLY FRA 41:150 01~ 214 OE 50o0 31.511 -135. -136. 21·08 -136. -137. 
VI U1o9500 ZURICH SWI 4n6 ON 1149 OE so.o 30.&11 -135. -13h. 18o12 -136. -137o U1o9500 MADRID SPA 40211 ON 340 ow 5o.o 41.86 -1:55. -13bo 30·37 -1'15· -1'\6o 131.9500 bi:.NEVA !:.Wl 46111 ON 6 7 OE so.o :'12.92 -135. -136. 20o54 -1'16o -137. U1o9500 BALE/MULHOUSE SWI '1735 ON 732 OE so.o 31.12 -135. -1:56. 18•89 -136o -1:'17· 1Jlo9500 1\LAGENFU~T AUT 463& ON 1'13'1 OE 5o.o 29.13 -135. -131'>. 15·11 -1'\f>o -t37o U1o9500 MILAN/NALPENSA lTY II!J32'12N "14!:>23[ so.o 32.511 -135. -136· l9o33 -l'lf\o -1:'17. 1J1o9500 VIE~lNA AUT 4812 ON 16?.2 OE so.o ?&.97 -135. -1'56o 13o23 -1'16. -1'17. 131o9500 TEHRAN IRN 3530 ON 51110 0~ so.o 10.28 -13&. -1'17. -9.89 1J1o9500 ATHENS GRC 37'i9 ON ?344 OF.: 50o0 30.411 -135. -136o 1JoC!II -1'56. _, :'17. 131.9500 1::iTANBUL TUR 41 1 01~ ?1\58 OE so.o 25.011 -135. -136. 7ol1 131o9500 WARSAW POL 5213 (JN ?1 0 OE 1oo.o ::'lob"> -133. -137. 1\•71 131.9500 -- CARRASCO UHc; 3450 0~ 'if> 1 f\W so.o 30.83 -135. -1 '"'· '16o09 -1'1!1. -1'16. U1o97~0 CALVI FRA 11232 ON- 11'18 OE 50o0 -35.33- ~135~- -..:i:!f>~ -- 20o95 -136. --137. 
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. ~ATELLITE AT 15 0£6 W ~AT!LLIT[ AT .. D11 W ~ 

TRANSMITTfR 
l FR£8. STATr OP . . POWER ELEV AIEftiYEO . [l[Y ~IWIIJ ~ 
lN MHZ CITY COUNTRY LATITIJOE LONGITULE IN WATTs· ANGLE POWER IN [)RW AN6L( fOOIIPI Ill- I 

. II• Ot.& . t~ OEO . ...... 
&ROUND ACFT IROUMit ACn ~ 

1l2o0000 SATENAES !>liF !>B2h ON 121f2 OE 50o0 19•"" •136. -117o 9oft ~ 
. 1l2o0000 uSTEMSUNIJ SWE: h.~ll ON U:U uE 50o0 1"• 73 -136. •137o 6o57 '" 'j· • .12.0000 I\ALS80RG SIIIF' !:>3~1 ON 11132 liE ~OoO 18o82 •136o •l37o 9•111 

1Uo0000 ttALMSTAO !:>Wf !>641 ON 1211~ OE 50o0 20o97 •13tto -137• 111•118 •1,.-.. ··157• ::: 
· 1llo0000 b0TEN8URG !:>WE 575~ ON 1154 CE 50o0 20.11.1 •lltto -137• lOo._ •136o -1S7o 

13aoOOOO l>t.I~ELHOLM SWE !>611.1 ON tzo;l OE 50.0 21o3l -13eto •137o 11•17 •l36o ~137o 
132o0000 PARlS/ORLY FRA lfflllf ON 273 QE 50o0 31.611 •135. •136o 21•17 •136• •137• 
1l2o0000 VAf.STERAS. SWF '><;~~'\ IJI-1 1636 OE 50o0 17 o26 •136. -137o 7o57 

. 132o0000 ·uPSALA !:>lllf 5951f 011 173!:> uE 50o0 16.70 •13ft.. -l37o 6•99 
1 U2.oooo rULLlNG£ swr ~qu oN 17"i5 or so.o 11.19 -13t.o -u7. • 7•19 

I
. \132oOiiOO sTOCKHOLM SWF o;9l'i Oil 17'\2 OE 50o0 17.01 -13eto •137• 7•10 

. . ,J32oOUOU. ~OEUERHA~N !:>Wf f>llf1 ON 17 7 liE 50oC l5o68 -13ft. •137o 6o52 
· 132o0000 HiiHHE.BY !:>wt_ "i62° ~~~~ l'\?.2 or 50o0 20o33 "'13eto -137• 9•75 
·• 132ol000 o.OYKOEPING SWE .51.147 ON 16'\5 ~L 50o0 17.8'5 •136. •l37o 7o85 

1l2o0000 loOR~OPING '>Wf '1'137 ON 16 !> IJE "iOoO 18o26 •13flo -137o l'h37 
,U2oDOOI LULt.A KALlh !:>oif t>532 n,... '.2 q fiE so.o 10.76 •l3t.e •137o 2·-9 
1.l2eOOOO LINKOEPING SIIF 5e?lf or~ 1>;3(1 liE 5Ch0 l8ob;5 •13ft• -137• lh70 

- ,U2o0000 KALMAR Silf !:>t>lf1 ON 16111 OE. 50o0 19.811 •136. -137o 9•19 
1J2ol008 biJATt:MALA GTfo4 llf311 ON °0~1 •JW 50o0 !io.58 3D•!i2 •13$• -136• 

. i132el000 VlOADO CUI:' l'3 7 nu 11.??1 o• so.o 12.28 •t:5ta. •137• 35•80 •ll3• •116• g: _.t~•QO(IO _ 1-:~HO ltOYEkQ'L____ Cl)A _ 2~5ll ltN. ~ffi Q!l So.Q. l2•n -~~~-. -137_. 35!t§ ·1~5· •1"•-
1 1l2ol000 SATENA[S SW£ !1826 ON 12 .. 2 OE 50o0 19..... •13ft. •117• <Jo96 
1 l32o01De OSTERSUNO SWE 6311 ON 1 .. 31 OE !iOoO 1-.73 •1l6e -137• 6e'57 

'1 1l2e0000 II.Al.SBORG SWE 5831 ON 1 .. 32 OE 50o0 18.82 •13t.. -1:'!7. ':'o08 
• 132oiOQO ttALMSTAO SWE !16111 ON 12119 OE 50o0 20e97 •13&. -137. lllol!8 -136• -137• 

132.0000 &OTENBURG SWE 5752 ON 115• OE· 50.0 20.18 •13e.. -137• l0o6.. -136• -1 H• 
132ol000 AENGa.HOl.M SWE 5611'1 ON 12'11 OE 50e0 2lo31 •13ft. -137. llo07 -136• -137• 
132e0000 PARJS/ORLY FRA •ell• ON 223 OE 5o.o 31.6.. •135. -136. 2lo07 -136•· -137• 
ll2o0000 VAESTERAS SWE 5935 ON 1638 OE so.o 17.26 •136. -137. 7•57 
132.0000 uPSALA SWE 595 .. ON li3S OE 50•0 16.70 -13&. -t:n. f>o99 
u2.aooo rULL1N6E swr 5911 ON 17~5 OE 5o.o 17.19 -t3et. -n7. 1.19 
132o0i100 STOCKHOLM SWE 5925 OI-l 17"i:&! OE 50o0 17o0l •13e.. •137. 7ol0 
132.0UOU ~0EO£RHA""" SWE 6116 ON 17 7 OE SO•C 15.68 •13t.. -137. 6o'52 
ll.Z.OOOO RUNNEBY SWE 5629 ON l"i22 OE 50.0 20.33 -136. -137. 9o75 
132.0000 t-IYKOEPING SWE 58 .. 7 ON 1655 OE 50o0 l7o8'5 -136. -t:n. 7o85 
13.Zo0000 I•OR~OPIN6 SWE 51137 ON 16 5 UE '50o0 18e26 •136. -l:Po 1!·3? 
1J2.0000 LULEA KALLAX Sjj[ 6532 Qflj 22 9 OE 50o0 10.76 •13eto -137o 2 ... q )oo 
132.0000 L.INKOEPING SWE 582 .. ON l"i30 liE 50o0 18ob3 -13&. -137. 11•70 :g 

. U.!.OOOO KALMAR SWE 56 .. 1 ON 16111 OE 50o0 19.811 -13b. -137. 9·19 
.._ i 1J2o0000 bUATEMALA GTM 1 .. 3 .. ON a031 OW 50o0 !io.58 30o52 -135• -136• g 

1J2o0000 VE.UADO CUB .?3 7 ON 8221 OW 80o0 l~o28 -l3'ao •137. 35oll0 -133• -J36• Clo 
132o0000 1-:~HO SOYEkOS CUB 2258 ON P220 OW ~0.0 12.32 •136. -1~7. 3"iol.l8 -\35• -136• ~· 

> 



FAA-RD-77-56, II Appendix B 

APPENDIX B 

GROUND STATIONS IN 131.4-132.0 MHz BAND 
IN VIEW OF PACIFIC SATELLITES 

Column headings are the same as defined in APPENDIX A, except 

that satellite locations are at 155 degrees West and 180 degrees 

West. 
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1: 
I 

SATELLITF AT 155 OEG W SATELLITE AT 180 0£6 W ::a 
t:l TRANSMITTER - I 

FREQ STATE OR POWER ELEV RECEIVED ELEV RECEIVED -...1 
IN 1o1HZ CITY COUNTRY LATITUDE LONGITUDE IN WATTS ANGLE POWER IN DBW AN6LE POWER H 1 DRW -...1 

I 
IN DEG JN DE& V1 

&ROUND ACFT &ROUND ACFT (]\ .. 
131olt000 :~ERIDA ~EX 2059 ON 1!938 ow 50o0 11Jolt8 -136. •137o •8o93 H 
131olt000 ~EXICO CITY ,..EX 1925 ON 99 7 ow 50o0 23o99 -135. •136o •olD H 
131olt000 TEPEXPAN MEX 1935 ON 9856 ow 50o0 23.78 •135. •136· -·29 131eltOOO· GARLAND KOR 3650 ON 12721t OE 50o0 1.20 20·97 •136o ~137. 
131olt000 FALEOLO SMO Ult9 OS 172 0 ow 50 oil 61to53 -132. •133o 7loZ9 •132o •133. 
i31.1t000 AUCKLAND NZL 37 1 OS 171JIJ8 OE 50o0 36.68 •135. •136· lt6o71t •135. •136. 
131olt000 BANGKOK THA 11• 0. ON 10039 OE 50o0 •21.98 h61t 
131olt000 CALCUTTA IND 2239 ON 8827 OE 50o0 ·31.75 -9.99 
131o.lt000 DELHI INO 2835 ON 77 0 OE 50o0 -39 ..... •19o58 
131olt000 DJAKARTA INS 6 0 OS 11)61J9 OE 50o0 •16olt8 Boll 
131olt000 HON& KONG HK& 221156N 111J1311E 50·0 -9.31 13o88 -131· •132. 
131olt000 KAD£NA RYU 262133N 1271J533E !SOoO 2.72 2Solt2 •130o •131. 
13lolt000 KARACHI PAK 21t5!5 ON 6711 OE 50·0 •IJ8o03 •28o21t 
13lolt000 "'ANI LA PHL llt3036N 121 136£ so.o -2.87. 2lo8!5 -no. -131. 
131olt000 OSAKA .JAP 31tlt6!57N 1352628E !SOoO a.o6 28ol6 •l:S!So •136· 131olt000 PA60 PA60 SMA 11t201t8S 1701tlt25W 50·0 65.25 -132.· •133· 70o02 -133. •13ft. 

V1 131.1tOOO RANGOON BRN 161t7 ON 9610 OE so.o •25.83 •2o78 
OO 131olt000 SAIGON VTN 10it6 ON 10639 OE so.o •16o!Sit 7o73 t.u ... ooo SINGAPORE SN& 12237N 1035118E 150o0 -19.35 SolS 

131olt000 SYDNF.Y AUS 3357 OS 15111 OE 50o0 2lo22 -136. -131· 39o97 -135· •136. 
13lolt000 TAHI.I OCE 1733 OS 11J926 ow so.o 68olt3 •131to •135· lt9e!Sit -us. -136. 
131olt000 TAIPEI TAl 2!5 It ON 12133 OE so.o -2.76 20ol3 -130. -u1. 
131oltOOO TOKYO .JAP 3sr.2 ON 13M6 OE 50o0 1lo36 -136. -137. 30·86 -135 • •136. 
13lolt000 wAKE !So WAK 191653N 1663811E !50•0 ltleZO •129. •130o 62o72 -129. •13tlo 
131olt000 ~AKHON PHANO~ WEST THA 1722 ON 101t39 OE so.o •18ollt 5·31 
131 ... 500 PAYA LEBAR SNG 122 ON 10355 OE 50o0 -19.29 !5o25 
13lolt500 BANGKOK THA 1~J 0 ON 10039 OE 50o0 -21.98 1o61J 
131olt500 CALCUTTA IND 2239 ON 8827 OE 50o0 -31.7!5 -9·99 
131olt500 DELHI IND 2835 ON 17 0 OE !SOoO •39oltlt •19·!58 
131olt500 O.JAKARTA lfotS 6 0 OS 1061t9 OE !50·0 •16olt8 Boll 
131olt500 HON6 KOH6 HKI 22U56N 111t1311E !SOoO -9.31 13o88 •131o •132. 
13lolt!SOO RANeOON BRM 16 .. 7 ON 9610 0£ 50o0 -25.83 -2·78 
13lolt500 SA liON VTN 10" ON 10639 DE 50·0 •16e51t 7o73 > 13loft500 SYDNEY AUS 3357 GS 1!5111 OE !50·0 2lo22 -136. •137o 39o97 -135· -136. :g 131 ... 500 BOMBAY IND 19 5 ON 72!52 OE 50o0 •lt5.1tlt -_21tol0 (1) 13l.lt500 COLOMBO CLN 6~J9 ON 79!53 OE ·so.o -U.35 •18o30 ::s 131 ... 500 KUALA LUIIIPUR MAL 3 9 ON 10139 OE !SOoO -21.1t2 2o9ft 0.. 
131 ... 500 SINGAPORE SN6 12237N 1035118E !SOoO -19.35 !So18 ..... 

>< 
txl 



SATELLITE AT 155 DEG W SATELLITE AT 180 rytG W 
'Tl TRANSMITTER 
5: FREG STATE OR POWER ELEV RECEIVED ELEV ~ECftVED IN MHZ CITY COUNTRY LATITUDE LONGITUDE IN WATTS ANGLE POWER IN DBW ANGLE POWER !N [IBW I 
:::0 IN DE& IN DE& t::1 &ROUND ACFT &ROUND ACFT I 

" 131.5000 KHABAROVSKIIICC URS 55 0 ON 134 0 OE so.o 2.08 15o10 •136o -137. " I 131.5000 KHABAROVSKIEKIMEHAN URS 53 4 ON 13258 OE 5o.o 2.00 15o82 •136o -137. CJ1 131.5000 PAYA LEBAR SN& 122 ON 10355 OE 250o0 •19.29 5o2!5 0\ 
131.5000 TAIPEI TAl 2511 ON 12131 OE 50o0 -2.79 20o07 -130. •131. 

.. 
131.!5000 BANGKOK THA 14 0 ON 10039 OE 5o.o •21.98 1o64 ~ 131o5000 HONG KONG HK& 22U56N 1141311E so.o -9.31 13o88 -131· -132. ~ 
131.5000 KADENA RYU 262133N 1274533£ 50o0 2o72 25·42 -130. -131. 131o5000 MANILA PHL 143036N 121 136E 50o0 -2.87 21o85 -130. -131. 131.5000 OSAKA JAP 344657N 1352628£ 50o0 a.D6 28o16 -13!5. -136. 131.5000 SAIGON VTN 1D46 ON 10639 DE 50o0 •16o51J 7o73 131.5000 SYDNEY AUS 3357 OS 15111 OE 5Do0 21.22 -136. -137. 39o97 -135. -136. 131o5000 TAIPEI TAI 25 4 ON 12133 DE 50o0 -2.76 20·13 -130. -131. 131.5000 TOKYO JAP 3542 ON 13946 OE 5o.o Uo36 -136. -137. 30o86 -135. -136. 131.5000 BOMBAY IND 19 5 ON 7252 OE 50o0 -IJ5o44 •24•10 131.5000 KUALA LUMPUP MAL 3 9 ON 10139 OE 50o0 •21o42 2·94 131.5000 Sih&APORE SHI 12237N 103SU8E 50oO -19.35 !5ol8 131o5000 FUKUOKA JAil 3340 ON 13024 OE 50o0 1Jo09 24o75 -135. -136. 131.5000 NAHA RYu 261135N 1273915£ 50o0 2o64 25o39 -130. •131. 131.5000 OKINAWA RYU 263D ON 128 0 OE 50o0 2.93 25o59 -130. -131. 131.!5000 SEOUL KOR 373139N 1265919[ so.o .78 20o35 -136. -137. CJ1 131.5500 PAYA LEBAR SN& 122 ON 103550[ so;o •19o29 5o25 

1.0 131.5500 BANGKOK THA 11• 0 ON 10039 OE so.o •21o98 1o64 131.5500 CALCUTTA INO 2239 ON 882'7 OE !50o0 -31.7!5 •9o99 131.5500 DELHI INp 2B3!5 ON 'T7 0 OE 50o0 -39.44 •19o!58 131.5500 HONG KONG HKI 22US6N 1141311£ so.o -9.31 13ol8 •131. -132. 131.5500 SYDNEY AUS 3357 OS 151l1 OE so.o 21.22 •136. -137. 39~97 -135. •136. 131.5500 TAIPEI TAl 25 4 ON 12133 OE so.o -2.76 20ol3 -130. -131. 131.5500 TOKYO JAP 3542 ON 13946 OE 50o0 Uo36 -136. -137. 30o86 -135. -136. 131.5500 SINGAPORE SN6 l2237N 1035118£ 50o0 •19o35 5o18 131.600~- - PAYA LEBAR SN& 122 ON 10355 OE 25Do0 -19.29 5·25 131.6000 BAR I SAL BGD 2242 ON 9023 DE 5DoD -30.12 -8·25 131.6000 BANGKOK THA 1,. 0 ON 10039 OE 5Do0 -21.98 1o64 131.6000 HONG KONG HK& 221156N 11~1311£ 50oD -9.31 13ol8 -131. -132. 131.6000 KADENA RYu 262133N 1274533£ 5o.o 2o72 25o42 ·l!D. -131. 131.6000 KARACHI PAK 2,.55 ON 6711 OE 50o0 -..a.o3 •28o24 131.6000 MANILA PHL 1 .. 3036N 121' 136E 5Do0 -2.87 21·85 -uo. -131. 131.6000 SYDNEY AUS 3357 OS 15111 OE 5DoD 21.22 -136. -137. 39o97 -135. •136. ~ 131.6000 TAIPEI TAl 25 .. ON 12133 OE 50o0 •2.76 20o13 -uo. •131. 131.6000 COLOMBO CL.N 649 ON 7953 OE 50o0 -41.35 •18o30 '"0 
(1) 131.6000 NAHA RYU 261135N 1273915£ 50oD 2.6 .. 25o39 -130. -131. ::s 131.6000 DACCA 860 23 6 ON 9023 OE 50o0 -3D.D5 -1·25 0.. 131.6000 GUA"' GUM 14 D OS 145 0 OE 5o.o 2Do89 •136. -137. 46o67 •135. -136. 1-'• 

131.6000 LAHORE PAK 3U3 ON 743!5 OE 50o0 -40.18 -11·10 >< 
131.6000 RAWALPINDI PAK 3335 ON 73 7 DE so.o -40 ... 1 -22·06 1:1:1 



'Tl 

SATELLITF AT 155 DE6 W SATELLITE AT 180 DE& W ~ 
TRANSMITTER I 

~ FREI STATE OR POWER ELEY RECEIVED ELEV PECEJVED 0 IN MHZ CITY COUNTRY LATITUDE LON61TUOE IN WATTS ANGLE pOWER IN DBW ANtLE POWER 1.,. DBW I 

IN DE6 IN DE& -..,J 
-..,J 

&ROUND ACFT 6ROIJND ACn I 
til 

131.6500 --------sAN6KOK THA 1• 0 ON 10039 OE 50o0 •21o98 1·6· 0\ 
131o6500 CALCUTTA IND 2239 ON 8827 OE 50o0 -31.75 •9o99 131o6500 DELHI IND 2835 ON 77 0 DE 50o0 •:59 ••• •19oS8 1-1 
U1o6500 KARACHi PAK 2 .. 55 ON 67U OE 50o0 .-8.03 •21·2- 1-1 
131.6500 NAN ILA PHL U•3036N 121" 136£ 50o0 -2.87 21ol5 •130• -1~1. 131.6500 . SYDNEY AUS 3357 OS lSiU OE so.o 21.22 -136. •137o 39o97 •135. •136. . 131.6500 TOKYO .JAP 35 .. 2 ON 139'6 DE 50o0 11.36 •136, •137o 30ol6 •135· -136. 131o6500 KUALA LUMPUR MAL 3 9 ON 10139 OE 50o0 -21 •• 2 2·9· 131.6500 SIN6APC)RE SN6 12237N 1035118£ so.o •l9o35 Soli 131.7000 TAMUIN SLP MEX 22 2 ON 98'6 ow SOoO 23.01 •135. •136o -·51 131o70DO 14EXICO OF MEX 1925 ON 99 I OW 200o0 2 ... 01 -129. •l36o -·09 1.31. 7000 CD VICTORIA TM MEX 2M' ON 99 7 ow 50o0 22o89 •135. •136o -·36 131.7000 KIIIPO KOR 3733 ON 126.a OE 50o0 o63 20olt0 -136. •137. 131.7000 PAYA LEBAR SN6 121 ON 10355 OE 50o0 •19o29 5o25 
131.7000 KARACHI PAK 2 .. 51 ON 67 .. OE 50•0 -•8·11• -21•3!5 131.7000 BANGKOK THA h 0 ON 10039 OlE 50o0 •21.98 1·6· 131.7000 CALCUTTA !NO 2239 ON 882'7 DE 50o0 •31.75 ·9·99 131.7000 DELHI lND 2835 ON 77 0 OE 50o0 •39 ••• •19o51 

~ 131.7000 O.JAKARTA IN$ 6 0 OS 106'9 OE 50o0 •16 ... 8 e.u 131.7000 HON6 KOHl HK6 221156N 11'tl311E 50•0 -9,31' 13•11 •131. -132. 131.7000 KARACHI PAl( 2 .. 55 ON 6711 OE 50o0 --1.03 •21·1• 131.7.00 MANILA PHL 1•3036N 121 136E 50o0 -2.87 21oS5 •130o -131. 131.7000 OSAKA .JI# 3"657N 1352621£ 50o0 8.06 28~16 •l35o •136. 131olOOO RAN600N BRM 1M7 ON 9610 OE 50o0 •25o83 -2·71 131olOOO SAI50N VTN l0•6 ON 10639 OE so.o •16oS. 7o73 131.7000 TAIPEI TAl 2!5 • ON 12133 DE so.o -2,76 20o13 •130o •131. 131.7000 TOKYO .JAP 35 .. 2 ON 13M6 OE so.o 11.36 •136. •137o 31lol6 -us. •136. 131.7000 BOMBAY INO 19 5 ON 7252 OE 50o0 -·5··· -2-·10 131o7000 COLOMBO CLN 6•9 ON 7953 OE 50o0 .-1,35 •1lo3D 131.7000 KUAL·~ LUMPUR MAL 3 9 ON 101!9 0£ so.o -21 ... 2 2·9· 131.7000 SIN6APORE SN6 12237N 1035118E so.o -19.35 SoU 131.7000 FUI(UOKA .JI# 33 .. 0 ON 130n OE 50o0 ... 09 2•·75 -135 • -136. 131o7000 NAHA RYU 261135N 1273915E so.o 2.6 .. 25o39 -130. -131. 131o7000 SEOUL- KOR 373139N 1265919E 50o0 .78 20o35 -136· •137. > 131.7000 OACCA B6D 23 6 ON 9023 OE so.o -30,05 -··25 't:S 131.7000 AVALQN AUS 38 221S 1••21•8E 50o0 1 ... 36 -136. -137. 32·5· •135o -136. 't:S 131.7000 PENANG MAL 525 ON 10020 OE 50o0 •22.63 lo59 CD 
131.7500 HON6 KONG HKi 22US6N- ll1U311E so.o -9.31 13ol8 -131. •132· ~ 
131,7500 TOKYO .JAr' 3S.2 ON . 13M6 OE 50o0 11,36 -136. •137o 30ol6 •13!5. •136. 0.. ..... 

>< 
txl 



SATELLITE AT 155 DEG W SATELLITE AT 180 ~EG W 
TRANSMITTER 

'Tl FREQ STATE OR POWER ELEV RECEIVED ELEV RECEIVED > IN !4HZ- CITY COUNTRY LATITUDE LONGITUDE IN WATTS ANGLE POWER IN DBW ANGLE POWER IN OBW > 
IN DE6 IN DE& I 

;;o GROUND ACFT GROUND ACFT 0 
I 

131.8000 BANGKOK THA lit 0 ON 10039 OE so.o -21.98 1•6'+ -...] 
-...] 131.8000 CALCUTTA INO 2239 ON 8827 OE so.o -31.75 -9·M I 131.8000 DELHI INO 2835 ON 77 0 OE 50o0 •39oft'+ •19o58 U1 131.8000 DJAKARTA INS 6 0 OS 1061+9 OE so.o •16olt8 8•11 Q\ 

131oiODD HONG KONG HK& 22l156N 11'+13UE so.o -9.31 13o18 -131. •132. .. 
131.1000 KADENA RYu 262133N 127'+533E 50·0 2.72 25olt2 -130. -131. H 131.8000 KARACHI PAK 21t!55 ON 6711 DE so.o -'+8.03 -28•2'+ H 131.8000 fi4ANILA PHL 11+3036N 12f 136E 50o0 -2.87 21·85 -130. -131. 131.8000 SINGAPORE SNG 12237N 1035118E 150o0 -19.35 Sole 131.8000 SYDNEY AUS 3357 OS 15111 DE so.o 21.22 -136. -137. 39o97 -135. -136. 131o8000 TAIPEI TAI 25 '+ ON 12133 DE so.o -2.76 20o13 -130. -131. 131.8000 BOMBAY INO 19 5 ON 7252 OE 50o0 --5.'+1+ •2'+o10 13lo8000 NAHA RYU 26U35N 1273915E so.o 2.61+ 25o39 •130. •131. 131.9000 AUCKLAND NZL 37 1 OS 17'+1+8 DE 50o0 36.68 -135. -136· 1+6. 71+ -135. -136. 131.9000 BANGKOK THA 11+ 0 ON 10039 OE so.o -21.98 1o6'+ 131o9000 CALCUTTA INO 2239 ON 8827 OE 50o0 -31.75 •9o99 131.9000 DELHI IND 2835 ON 77 D OE 50o0 -39.'+1+ •19o58 131.9000 DJAKARTA INS 6 0 OS 106_, OE so.o -16.'+8 loU 131o900D HONG KONG *• 22U56N 11'+13UE so.o -9.31 13ol8 -131. -132. 131.9000 KARACHI PAK 21+55 ON 6711 DE so.o •1+8.03 •28o2'+ 131o.90DO MANILA PHL 11+3036N 121 136£ so.o -2.87 21o85 -130. -131. Q\ 131.9000 OSAKA JAP 3it1+657N 1352628£ 50o0 8.06 28o16 -135. -136 • ....... 131.9000 SAIGON VTN 10" ON 10639 DE so.o -16.51+ 7o73 ......... 

Q\ 131.9000 SYDNEY AUS 3357 OS 15111 DE 50o0 21.22 -136. -137· 39.97 -135. -136. N '131o9000 TOKYO JAP 351+2 ON 139'+6 DE so.o 11.36 -136. •137o 30ol6 -135. -136. 131.9000 BONBAY INp 19 5 ON 7252 DE 50o0 •'+So'+'+ •2'+ol0 131.9000 COLOMBO CLN 61+9 ON 7953 DE 5o•o -'+1.35 -u.:so 131.9000 KUALA LUMPUR MAL 3 9 ON 10139 OE 50.0 -21.'+2 2·9'+ 131o9000 SINGAPORE SN& 12237N 1035118E so.o •19.35 5o18 131o90DO FUKUOKA JAp !!ItO ON 13021+ OE so.o ... 09 2'+o75 -135. -136. '131.9000 NAHA· RYU 261135N 1273915£ so.o 2.61+ 25o39 -130. -131. 131.9000 OKINAWA RYU 2630 ON 128 0 OE 50o0 2o93 25.!59 -130. -131· 131.9000 DACCA 860 23 6 ON 9023 OE 50o0 -30.05 -8.25 131o90DO GUA~. GUM 1 .. 0 OS 1'+5 0 OE 50•0 20.89 -136. -137. '+6o67 -135. -136. 131o900D AVALON AUS 38 221S 1'+'+271t8E 5Do0 11+.36 -136. •137. 32o!S'+ -us. •136. 131o90DO BRISBANE A us 2726 OS 153 5 DE 50o0 25.33 -135. -136· '+6o52 -135. -136. 131.9000 DARWIN AUS 122719S 1301+856[ 50o0 6.78 32oSO -135. -1:56. 131.9000 14ADRAS INO 1258 ON 8013 DE so.o •1+0.39 •17ol1 > 131.9000 114ELBOURNE AUS 371+0 OS 1'+'+50 OE 50·0 1 ... 71 -136. -137. 33o0!5 -135. -136. ::g 131o9000 NANDI FJI 1739 OS 17721t OE 50o0 52.30 -135. -136. 69o01 -131+. -135. ~ 131o9000 PERTH AUS 315554S 115!58 6E 50o0 -7.80 13·36 -136. -137. ~ 131oCJ000 AGANA GUM 1329 ON 14.._1 OE so.o 20.76 -130. •131· '+6o65 -129. -130. p.. 
1.52.0000 GUATEMALA -- - GTM fii3lf ON 9031 ow 50o0 16.29 -136. -131. -e.u t-O• 

>< 132o00DO TOKYO JAP 3532 ON 139'+7 DE 50·0 u.u -136. -137· 30o97 -135. •136· 132.0000 t-.A60YA JAP 3510 ON 1365- OE 50·0 9o17 29o05 -135. •136. tJ:l 132o0000 KANAZAWA JAP 363'+ ON 13639 OE so.o 8.6 .. 21o07 ·135. •136. 132oOOOD DJA.JARURA INS 232 ON 1'+01+5 DE so.o n.u -uo. -131· ..... ,. ·129. •130. 132.0000 CLARK AIR BASE PHL. 1!51030N 120331J2E. 1000·0 -3.33 21o28 -117. -131. 
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