TANAY ~ TAYABAS LEVEL DIAGRAM FOR DESIGNING THE RADIO COMMUNICATION CIRCUIT ( ).
Height (MSL) 530 m ‘Helght (MSL) 157 m
Number of Profile Height of Antenna 15 m Helght ol’A.menna _ 1.5 . m
( ) Total Height 545 m " Total Height 172 m
No. 5 P .
]/ $76m
T 58 km 59kmR
(  TANAY ) —- 639 km  —— { TAYABAS )
Estimated Level Diég_rani Level ﬁiag:am of f’ropetgalio’n Test
Jtems Caloulated | Corrected Remarks Calculated Measured Remarks
Value Value. mat Value Value
Feeder Loss {Tx) db 25 -25 m -25 “ 8D—2V 25 m
Antenpa Gain (Tx)  db 1.0 A0 e -
Free Space Loss b’ | - H2.1 - 1121 - 1121 «
Additional Loss Stdb i -270 -27.0 -27.0 -270
52db : ] :
'$3db .
“db o - 24 : (-24) Compensatory Value
‘Antenna Gain (Rx).  db - 11.0 11.0 1.0 - -,
Feeder Loss (Rx) db -25 225 m -15 — 8D-2V 25 m
Loss of Others cdb | . L ]
Total Logs . - - db - 12201 = 124.5 -1
Transmitting Power - dbfw |~ 1398 ..13.98 w | 13.98 1398 - 25 w
Receiving Power . dbjw [ -'108.12 .| - 110.52 (1y-108.1 dbfw |(2) -110.5 dB/W
‘ : ' (1) 34,6 dbjy | Measured Anténna
Threshold Level ~ = dbl/w . : B 1?2 KHg . o B Value of Heightof - -
S| - 1447 ) - 1447 : P : e
: S o ST R 95 dbly(n32.2dble b Field , :
.} Threshold Margin dh 36.58 . 3418 ; " [ - 2.4dbjy . | Strength | | Receiver | Tiansmitter
: 7 it , e c T
Threshold S/N db 215 a2 ™ rhch= : . :
s B KHzf 25.7 dBfu’| 13.0 m 150 m
‘Standard S§fN db- 5778 55.38 e 1292 12.0
Estimated Fading Loss db 6.4 6.4 S SIN=59 [dB] 307 110
Frequency: 15020 "‘MHz i r
29.2 70
30.7 C6.0°
Remarks: 322 50
) 312 40
30.7. 3.8
(Received ét TANAY)
Measured Date:” D 22 M Nov, Y "1981
' 150.20 MHz
Instrument:  Field Strength Meter ML—-518A
Transmitter: FM Transceiver JHY-225
Station:

NotedDate: D 12 M. Nov. Y 1981
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PROFILE
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M
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| ElG|%
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2zl
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m.

-15° 20
119" 58

km

96.5,

T
E

HEIGHT(M.5.1L)
DISTANCE

A

i ./...._..,.,. /. . / 4Vali;.../ ,, / / / //

Scale: 4 km/s0m [STATION

. BType. 2 kinf20m

CType. 1km/ 5m | PLACE
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CARMEN

COMMUNICATION CIRCUIT (

LEVEL DIAGRAM FOR DESIGNING THE RADIO

IBA — ROSALES )
_ Height (MSL) 4 m Height (MSL) % m
Number OfP}OﬂIC Height of Antenna 15 m Helght of A_ntenna B m
( } TotalHelght 19 m . “Fotel Height W0 m
S .
No. 6 .
T 243km 72.2km R _
: CARMEN
IBA PO 96.5 km —
( ) : ROSALES )
Estimated Level Diagram Level Diagrémp!‘ Propergation Tést
ttems Calculated | Corrected Remark Calculated Measured Remark '
Value Value. . § ‘Vatue Value ks
Feeder Loss (Tx) db -2.5 - 2.5 m =25 “« 8D—-2V 25 'm
Antentia Gain (Tx) db 11.0 . 110 110 -
Free Space Loss -db - 1158 | - 1158 - 1158 -
Additional Loss St db -~ 33.0 :
§2db 360 ¢ - 360 - 36.0
83 db S - -
o : . db -30 -32 (-3.2) Compensatory Value
. | Antenna Gain {(Rx) db i1.0 11.0 11.0 - S )
Feeder Loss (Rx) db: -25 -25 il - 25 - 8D-2V 25  m
Loss of Others db . R ]
Total Loss db - 134.8 - 13810 - 1348 - 1380 7 '
Transeitting Power - dbfw 13.98 1398 W 1398 . 1398 25 w |
Regeiving Power dbfw | - 120,82 - 124.02 {1) ~120.8 dbjw |{2) -124.0 dB/W
1. : o o ' (1) 21.9dbjp | Measured . Antenna
I Thieshold Level dofw | 1 TR T Xy © ] valeof Height of
Threshold Margin b 5388 3068 1 - [ - 32 db[ﬂ;l Strength Receiver Transmitter
Threshold $/N db .2' , : 2‘1 5 jmo rjch . S
, L TR KHz| 12.7 70 m 70 m
Standard S/N db 45.1 419 ) 122 80
Estimated Fading Loss db 9.7 - 9.7 : | sm<=a3dm 14.2 - 9.0
Frequency ‘ ‘ 15020 MHg = | 147 "10.0
5.7 11.0
16.7 12.0
Remarks: 16T - | 130
- 177 14,0
18.7 150
(Re.ceived at CARMEN)
Measured Date: D 27 M Nov. Y- 1981
_ L 15020 MHz
Instrument: Field Strength Meter MIL--518A
Transmitier: FM Transceiver THY—225
MNotedDate: D 24 M Nov, Y 1981 Station:
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PROFILE

4 Nov. 1981

No.

C5° AT 03 -

Ef121° 37 547

155

.

- SYNOPTIC STATION | RADER STATION| Date:
N| unknowN N

km

78.0

HEIGHT{M.5.L)
DISTANCE ¢

B Type) 2 km/20m

CType. 1 km/ 5m | PLACE
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MUROZ - BALER LEVEL DAIGRAM FOR DESIGNING THE RADIO COMMUNICATION CIRCUIT(

Height (MSL) 40 m Height (MSL) 135 m
Number of Profile Height of Antenna 15 m Helght of Antenna 15 m
( - Total Height 55 m Total Height 170 m
: : 940
Sl
<700 m 20m
No. 17 §00 5,
’ , i m
55m X .
T 330 408 155 R
358 :
( MUROZ N 780 ~—= ( BALER )
Estimated Level ﬁiagram Level Diagram of Propergation Test
Items Calcvlated | Corrected Remarks Caloulated Measured Remarks
Value Value Value Value
Feeder Loss (Tx) db -25 n /
‘Antenna Gain (Tx).  db 1.0 /
Free Space Loss db- | 1138 /
Additional Loss stdb | 393 T WE
182db} -70 -393 /
53 db /
: : db -30 |
Antenna Gain (Rx) ~ db 110 /
Feeder Loss (Rx) -~ db -25 /
Lossof Others  ~ db R /
Total Loss db |- 136.1 /
Transmitting Power  dbjw | ' 13.98
Receiving Power dbjw | - 122,12
: . : (1) Measured Antenna
Threshold Level dbfw B KHz| Value of Height of
' : - 1447 F db |D(2) 1 Field :
Threshold Margin db 22.58 . zj Strength Receiver Transmitter
Threshold §/N db mo t/ch - .
. 21.2 .
. B KHz /
Standard S/N db 43.78
Estimated Fading Loss db - 7.8 7[
Frequency IS0 MHz /
' /
Remarks: To be available theoretically /
Trafsmitter:
NotedDate: D 24 M Nov, Y 1981

Station:

App.IIT1-78




FROFILE

\ \ \ \\ | /-
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ey

R
‘
i
o

_ \___
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[
\ ..

/

12 Nov. 1981

No.

15% 45* 03~

RADER STATION | Date:

BALER °
¥

Ef121° 37 51~ .

- 185

15° 53 21
V207 367 31

23

CARMEN
SUB CENTER
N

R

km

1e.2

HEIGHT(M.S.L)
DISTANCE

Scale: A Type. 4 km/80m [ STATION

@ Type) 2 km/20m

C Type. 1 kinf- Sm | PLACE
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CARMEN ~ BALER LEVEL DIAGRAM FOR DESIGNING THE RADIO COMMUNICATION CIRCU!T( . }

| ‘Height (MSL) % m Height MSL) 155 m
Number of Profile Height of Antenna - 15 m Height of Antenna B m
« ) - Total Height 0 0m Total Height 170~ m
5
Ss
Ne. 8 170
R
( CARMEN R 1102 km s ( BALER )
Esﬁmaled Level Diagram _ Level Diagrani of Propergation Test
Itens Calculated | Corrected R K Caléu]ated Measured Remark
Value Value emarks Value Value - narks
Feeder Loss (1%) db 225 m /
Antennz Gain (Tx) db 11.0 /
FreeSpace Los _ db | - 1168 /
Additional Loss S1db{ -180 |) /
82db| -247 |} -s527 7
- 6.0
$3db| %% /
. - ) S db =10 : / '
Antennz Gain (Rx) ~ db 110 /
| Feeder Loss{(Rx) © . db -25. m W
'} Loss of Others db . _ /
Total Loss - db | -i52.5 14
Transmitting Power  dbfw | 140 w o
Receiving Power dbjw | ~ 1385 A
] L ) oy db/p | Measured - Antenna
Theeshold Level dbfw 144.7 I8 KHz . Value of - Height of
o F db |3 . dbju| * Field _ S
Threshold Margin db 6.2 | db/ﬁl Stiength Receiver Transmitter
Threshold S/N db 712 ma rfeh |t Co '
hy ’ B KHz i
Standard $/N - db 274 -/
Estimated Fading Loss db - 110 - _ : / }
Frequency - : . 150  MHz| _ /
. Remarks: Not to be available link theoretically :
Measur
Inst
“Trafismitter:
NotedDate: D 12 M- Nov. Y 1981 Station;
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Table of Survey ltems for Radio Station (Field Survey) 1.

Station: DUCAN (APARRI RADAR) Surveyors: Date 1 November 81
item Judge- Remarks
ment
1. Picture | 1-1 Span Distances and Above 15 KM to APARRI
of the Sea Level 30M
Route s
12  Relative Figure of Establish- none :
ed Radio Circuit (HF SSB station and radar station are existing)
1-3  Outline of Direction Angle 90° for APARRI
2. Place 2-1  Established Station or New The new 150 MHZ VHF link will be established
of : L
Candidacy| 22  Geology gentle hilly terrain
clayey
23 Latitude and Longitude - 18° 22" N
- 121° 37 E
24 Above the Sea Level 30M
| 25 Direction Angle 90° for APARRI
26 Areaof Site (Estimate) Api)roximateiy 1 HA
2-7 - Ov‘v:ner G’;ivalé, Government- Government owned
' ~owned oOr public) ' '
2-8 prbgraphy and Geology etc gentle:hi}ly terrain, clayey
(Ouiling) . '
2.9 ' Take-able Point of Water for available near the site
- Construction :
2-10 Others
3. Road 3-1 Presentof Road partly roEUgh road
(Path and Driveway) :
32 Length of the New Road none
Needed (km)
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Remark.s

Item Judge-}
. ment
T 33 Length of Road to be _none
repaired (km)
34 Figure of Outline (include © see the FIG aftached
Established Road) 5 : '
4. Tower 4-1 . Established or New a IIO_Iﬁl'H tower will be needed for the new
Establish 150MHZ VHF link
4.2 . Antenna Height from the ‘approximately 10 mH \ﬁri!J be needed
Ground, or the roof :
4-3  Need of Radome none (es{abiished for RADAR antenna)
44  Propricty of Antenna-Load will be designed as the oécasion demands
5. Power 5-1  Length of Exclusive New none
Supply, Power Line (km)-
'E]ectric - ‘ . — St off ——— - —
Power | 5-2° Obstructive Condition of more than severdl times a month for I to 2 hours
Line Commercial Power a time on an average.
5-3 * Present State of Used Power 220V, 19, 60 HZ o :
. in the Established Station (220V, 19, 35 KVA 60HZ E.G. is existing)
6.. Station _.6-_1 Necessity of New, Extension none
House and Established stc. - :
62 Figure of Present Outline of see the FIG. attached
Established House
7. Propa- 7-1 Proﬁle no need
gaiion =
Path'of | 7-2. Testing of Line of Sight fine of sight
Relations — :
7-3  Qutline of Topography arounjl
Reflection Points
74 Outline of Topography near gentle hilly
- the Station
7-5. Kinds of Propagation Path free space propagation

Models
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11. Others

Hem Judge- Remarks
mert
8. Vechiles | 81 Neceésity of Particular Cars none
8;2 Necessity of Car Sheds ' r.lone'
9. Mainte- | 9-1 Minimum time for Mainte- app'r'oximatelyl-;t hours from TUGUEGARAO
nance - hance - '
10. Informa- { 10-1 Map around Place of Candi- see the FIG attached
~tion dacy
Figure of [-——————— . -
Road to | 10-2 Map of Road to the Station ditto
the Sta- : . :
tion " 10-3 Direction of Neighbouring none
Stations Established -
11-1 Amount of Rainfall in a Year approximately 2250 mm

Means of Wind-Spee'd and Main|
Wind Direction

NE/06 KNOTS

113

Poisonous Gas

none

11-4 Harmful Estab_lis'hments none

11-5 Kinds of Near Radio Station none -
Systermns '

11-6 _Comm:uliication Trafﬁc of . none
Relative Area '

11-7 Condition of Traffic generally good

11-8' Present Public Order peaceful

119 Others
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Table of Survey Items for Radio Station (Field.Survey) 2.

Station: APARRI '  Surveyors: . ~ Date 3t _Novembér 81
Ttem _ Pudge-l ) Remarks
: . ) ment S
1. Figare - |1:1  Span Distance and Above 79.4 KM to TUGUEGARAO
" of the Sea Level _ 2M
Route ——— :
112 Relative Figure of Establish- none
ed Radio Circuit : (a HF SSB station is existing)
13 Outline of Direction Angle | 350° for TUGUEGARAOQ
2. Plce |21  Established Station or New The new 150MHZ VHF link for DUCAN
of ' ' ' {APARRI RADAR) & TUGUEGARAQ will
Candidacy ' : be established
122 Geology ' plan terrain near the sea shore,
' sandy )
23 Latitude and Longitude 1ot arasN

121°°37° 45"E

24 AbovetheSealevd | .| oM

25 Direction Angle 1 350° for TUGUEGARAO
2-5 _ Afea of Site (I?Tstﬂnate) b approxixpately 1HA

2.7 Owner (Priva.te, Goverﬂmeﬁt- : goverhmeﬁt owned

owned or public)

2-8 T_opography and Geology etc | f)lz_ine terrain r:u?ar the sea shore,
(Outline) - sandy
29  Take-able Point of Water for ' available near the site
Construction
2-10 . Others
3. Road 31 Present of Road good
(Path and Driveway)
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Item

around Reflection Points

Judge- Remarks
. o ment
- 3.2 Length of the New Road none
Needed (km)
3.3 Length of Road to be - none
repaired (km)
34  Figure of Outline (include see the FIG attached -
Established Road)
4,  Tower 41 Established or New Establish Two 2.0 mH towers will be rieéded"for the new
' T 150 MHZ VHF link.
42 Antenna Height from the more thart 15 mH will be needed
Ground, or the roof
43  Need of Radome nons
44 Propriety of Antenna-Load will be designed as the occasion demands
5. Power 5.1 Lengﬂ{ of Exclusive New none
.:SUpply,- Power Line (km)
Blegtric” . " out off :
"Power 5-2 Obstructive Condition of more than several times a month, for 1 to 2
Line _ Commercial Power hours a time on an ziveragt?. _ '
5.3 P:ese_ﬁt__State df Used Power 220V 19
in the Established Station fluctuating voltage
‘ ~AV.R.is needed
6. Station . | 6-1 Necessity of New, Ex'ten'sio'n none
House and Established etc.
6-2 Figure of Present Qutline of see the FIG attached
Established House '
7. Propa | 7-1  Profile see the profile for the new link TUGUEGARAQ-|
gation : APARRI '
Path of - . ;
Relations| 7-2 - Testing of Line of Sight nonge : -
' mountain diffraction path te¢ TUGUEGARAQ
7-3- Outline of Toi:ogr_aphy
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Item

Judge-

* Remarks
ment_ R
74 Outline of Topograph plane terrain near the seashore
near the Station
7.5 Kinds of Pmpagaﬁon Path mountain diffraction path, :
Models R see the profile for TUGUEGARAQ-APARRI
8. Vehicles | 8-1  Necessity of Particular Cars none
8-2°  Necessity of Car Sheds none
9. Mainte- | 9-1 Minimum time for Mainte- apprdxinlatély 3 hours from TUGUEGARAO
" nance nance
10. informa- 10-1 Map around Place of Candi- see the FIG attached
" tion dacy
* Figure of : : . —
Roadto [ 102 Map of Road to the Station see the FIG attached
the Sta- — — .
tion 103 Direction of Neighbouring none
Stations Established '
|11. Others | 11-1  Amount of Rainfall in a Year © 2251.3 min
112 Means of Wind-Speed and NE/6 KNOTS
Main Wind Direction -
113 Poisorious Gas none
114 Harmful Establishments none
11-5  Kinds of Near Radio Station | none
Systems
116  Communication Traffic of . none
Relative Area
117 * Condition of Traffic " good
118 "Present Public Order peaceful
119 Others
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Table of Survey Items for Radio Station (Field Survey) 3.

Station: TUGUEGARAO Suiveyors: _ Date 30 October 81
Item Judge- Remarks
_ - jment . L .
1. Picture |11 Span Distance and Above 79.4 KM to APARRI
of the Sea Level e
Route — ) .
12 Relative Figure of Establish- the new 150MHZ VHE link will be connected
ed Radio Circuit with existing E.F.§ .
(F.S. 400MHZ TROPOSCATTER for CAR-
MEN ROSALES is existing)
13 Outline of Direction Angle 1355° for APARRI .
2. Place 2-1-  Established Station or New _The new 1S0MHZ VHF link will be established
of : (FES on 400 MHZ & 150 MHZ is existing)
Candidacy : ‘ - : : .
22 Geology slightly rocky
2-3  Latitude and Longitude '17° 38 53" N
: : 121° 45" 34"E
24 Above the Sea Level 61M
25 Direction Angle, 355°for APARRI.
26 Area of Site (Eéti:hate) Approximately 0.4 HZ
2-7 Owﬁer (Private, Government CoVemment-oWned
owned or Publicy
28 Topography and Geology etc gentle hilly terrain,
(Outline) - ' slightly rocky
29 Take-able Point of Water for available ;at near the station
' Construction ' :
2-[0 Others Ranked as the F.F.§ SUB SENTER
Presént of Road

3. Road

3-1

(Path and Driveway)

good condition
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Judge- .

~Item Remarks
C . . ment : i
32 - Length of the New Road none
- Needed (km)
3-3  Length of Road to i)e ' none
repaited (km)
3-4-  Figure of Outline (include see the FIG attached -
Established Road) - '
4. Tower 4-1 Established or New Establish The two 35M height towers are existing for FFS
4-2  Antenna Height from the The thiee 6M ¢ GP. are existing
‘Ground, or the roof ~ The part less thah 30M of the towers are avail-
able for the new 150 MHZ link
4-3  Need of Radome none
44 - Propriety of Antenna-and 'possible for YAGI antenna
5. Power “| 51  TLength of Exclusive New none
-Supply, Power Line (km)
. Electric: |~ ; — ; i
- : . 1 cutoff : : .
Power 5-2 ©  Obstructive Condition of . more than-several times a month, for 2 hours
Line .. Commercial Power /| atime on an average.
53 Present State of Used Power F.E.S on the 400MHZ 1KW TROPOSCATTER
in the Established Station for CARMEN ROSALES will be operated in
' ' the near future, 220V 3¢
220V 10 : :
- (220V  30KVA 3¢ dual stand-by E.G. is ex-
isting) '
6. Station 6-1 Necessity of 'New} Extension The established for F.F S is available
House and Established etc. '
6-2 F_igure of Preserit Outline of see the FIG attached
Established House - '
7. Propa- 71 Profile see.the‘proﬂle for the new link .T'UGU.EGARAO- :
gation  APARRI ’ '
Path of — :
Relations | 7-2  Testing of Line of Sight none

mountain diffraction paih to APARRI
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Judge-

Remarks

others

" ltem
_ : ment
9.3 OQOutline of Topography
around Reflection Points
74 Outline of Tépography . . gentle hilly terrain
near the Station : -
7.5 Kinds of Propagation Path mountain diffraction p'at_h, seg the profile for
Models "TUGUEGARAO-APARRI '
8. _Vehicles' 8-1 © Necessity of Particular Cars none
82 Necessity of Car Sheds none
9. Mainte- .{ 9-1  Minimum time for Mainte- none
: nance nance '
10. Informa- | 10-1 ~ Map around Place of see the FIG, attached
" tion : Candidacy
Figure of [ TS
Road to. | 10-2  Map of Road to the Station ditto
the Sta- - T -
tion | 10-3 - Direction of Neighbouring fone
g Stations Established
11. Others | 11-1  Amount of Rainfall in a Year| 1715.7 mm
112 Means of Wind-Speed dnd N/3 KNOTS
- Main Wind Direction_ . : ‘
11-3 - Poisonous Gas r;ohe3
1144 Harmful Es't.ablishmént:s ' .hone '
115 Kinds of Near Radio Station F.F.S 400MHZ 1KW SSPM 5/6 CH =
. Systems TROPOSCATTER for CARMEN ROSALES
is in the site. ' =
11-6 Communication Traffic of 2 CHS out of F F.S are available for the new -
Relative Area - 150MHZ VHF link
117 Condition of Traffic smooth
11-8  Present Public Order peaceful -
119

App.1V - 14
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Table of Sﬁwey Ttems for Radio Station (Field Survey) 4.

(Path and Driveway)

Station: CARMEN ROSALES Surveyors: Date 27 November 81
Item udge- . Remarks
L ' _ _ ment ‘ .
I. Picture ‘1-1 Span Distance and Above 96.5 KM to IBA. 38Km to DAGUPAN,
of ' the Sea Level S8 KM to BAGUIO 41 Km to MUNOS
Route C25M
12 Relative Figure of The new ISOMHZ VHE link will be connccted
- Established Radio Circuit “with existing F.F.S . _
o FF.S "800 MHZ for SCIENCE GARDEN &
400 MHZ for TUGUEGARAO are existing
13 Outline of Dircction Angle 227° for IBA, 316° for DAGUPAN
5° for BAGUIO, 122° for MUNOS
.12, Place 2-1 Est‘ablished. Station or New The new. 150MHZ  VHF link “:fi]l. be establi'shed
 of ' (F.FS on 800 MHZ & 400 MHZ is existing)
Candidacy : N
2-2. - Geology plane terrain, clayey
2-3  Latitude and Longitude 15°53 21" N .
120° 36" 317 B
24 ‘Above the Sea Level 25 m
2-5  Direction Angle see the Itemn 1-3
26  Areaof Site (ESthnate) ap’pr_inrﬁateiy 0.8HA including MPW.
27 Owner (Private, vacrﬁment— gevéﬁméllt owned.
_owned or public)
2-8  Topography and Geology etc. “plane terrain, cfaiyey
(Outline)
29 - Take-able Point of Water for available in the site
- Construction.
2-10  Others ranked as the F.F.S SUB CENTER
3. Road 3-1 Present of Road good
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Judge-

Remarks

Item
_ ment
32 Length of the New Road none
Needed (km)
33 length of Road to be none
repaired (km)
‘34 Figure of Outline (inclade see the FIG attached
. Established Road)
4. Tower 41 Dstablished of New Establish a 25m H tower & a .35m H tower are e'xist‘in'g
42 AntennaHeight from the a 10m § ‘GP. & three 6m ¢ G.P. are existing
Ground, or the roof The part less than 20m of each tower is avail-
able
4-3 | Need of Radome none
4.4 Propriety of Antenna-Load possible for YAGI type anienna
5. Power 51  Length of Exclusive New - none
Supply, Power Line (ki)
Electric g .' . ot ofF
Power 5-2 Obstructive Condition of morte than several times a month for 1to2
Line Commercial Power hours a time on an average. ' '
53 Pir.e:scnt State of Used Power F.F.Son the 4003MHZ KW TROPOSCATTER
in the Established Station for TUGUEGARAO will be operated in near
' future.
220V, 3@ 60HZ
(22{}V 40KVA, 30 60HZ EG. for F F S i
emstmg)
|6. Station | 61  Necessity of New, Extension none
* House ‘and Established etc,
62 Figure of i’fésent Outline see t.he"FIG attached -
of Established House B '
7. Propa- 7-1 Profile -see_the profile: for the n_ev(r link CARM'EN-IB_A__
gation — T '
Pathof . | 72 " Testing of Line of Sight none
Relations

_ mountam dlffractlon path to IBA
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r’k Jtem Juc_i_ge‘ : ' o Remarks

] ment
73 Outline of Topography
around Reflection Points
74 Outline of Topography . plane terrain
~ near the Station
7-5  Kinds of Propagatim.l Path mountain diffraction path _
Models see the profile for CARMEN " ROSALES-IBA
Vehicles | 8-1 Necessity of Particular Cars ' none
82  Necessity of Car Sheds ‘ none
Mainte- | 9-1 Minimum time for Mainte- none
nance _ nance '
. Informa- | 10-1 Map arm_md Place of see the FIG attached’
tion - Candidacy :
Figure of : — -
Roadto | 102  Map of Road to the Station ditto
the Sta- — ' -
tion 10-3 Directjbn of Néighbouring none
- Stations Established

. Others | 11-1- Amount of Rainfall in a Year

112 Means of Wind-Speed and

. Main Wind Direction

i]-3 Foisonous Gas _ ' ﬁone

- 11:4  Harmful Establishments | none
11-5  Kinds of Near Radio Station F.F.§ 400 MH__Z,_:lKW, _SS'-PM,=5]6_CH, : )
: : TROPOSCATTER for TUGUEGARAO & 800
MHZ, 70 W, 8S-PM, 11/12 CH - TROPOSCAT-
TER for SCIENCE GARDEN are in the site
1146 Communication Traffic of 2 ch on 400 MHZ for TUGUEGARAQ & 2 CH
Relative Area | on 800 MHZ for SCIENCE GARDEN out of
: ' F.F.S. are available for the new 150MHZ VHF

Hnk
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[tem Judge- Remarks
. . ment
11-7  Condition of Traffic good
11-8  Present Public Order peaceful

119 Otl_lers

App.IV-20
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Table of Survey Items for Radio Station (Field Survey) $.

" Date 27 November 81

Station: IBA Surveyors: ;
ltem Jljdge- Remarks :
' ment .
1. Picture |1-1  Span Distance and Above 96.5 KM to CARMEN ROSALES -
of the Sea Level 4M
Route : :
1-2 . Relative Figure of none o
‘ ' Established Radio Circuit (2 HF SSB station is existing)
1-3  Outline of Direction Angle .47°. for CARMEN _ROSALES
2. Place 2.1  Establishcd Station or New The new 150 MHZ VHF link for CARMEN
of ROSALLES will be established
Candidacy, ) . ‘
2-2 . Geology flat terrain
: : sandy
2-3  Latitude and Longitude 15°20' N
- 119° 58'E
2.4 Above the Sea Level 4M -
25  Direction Angle o 47° for CARMEN ROSALES
26 Areaof Sité (Estimate) 50M X 25M
27 Owner (Private, Government govemlﬁent owned
~ owned or public) ' i
2-8  Topography and Geology etc flat terrain
(Outline) . sandy .
29 ' Take-able Point of Water for available
Constiuction
2-10  Others
3. Road 3-1 Present of Road _ dirt road needs impfovement
: (Path and Driveway) '
3.2 Length of the New Road i none
Needed (km) '
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near the Station

Item Judge- Remarks
) _ merit -
33 Length of Road to be 500 m
repaired (km) '
34 . Figure of Outling (include se¢ the F1G attached
Established Road) S
4. Tower 4.1 - Established or New Establish a 20 mH tower will be needed for the new 150
: MHZ VHF link.
42 Antenna Height from the more than 15 mH will be peeded
- Ground, or the roof : :
4-3 Need of Radome none
4-4 . Propriety of Antenna-Load will be designed as the occasion demands
S." Power 5-1 Length of Exclusive New none
|- Supply, Power Line (km)
~ Electric — ——
: Power 5-2 Obstructive Condition of brown out sometimes
Line Commercial Power DR
53 Present State of Use_d Power 220V, 10 60HZ
in the Established Station fluctuating voltage
' AVR is needed
6. . Station 6-1 Necessity of New, Extension | none
House " and Established etc. '
6-2 Figure of Present Outline of see the F1G attached
. Established House o
7. Propa- 7-1 . Profile see the profile for the new link CARMEN
~ gation . ROSALES-IBA-
Path of _ ; T
Relations| 7-2  Testing of Line of Sight none . . : .
mountain diffraction path to CARMEN
ROSALES '
73 Outline of Topography
around Reflection Points
7-4  Outline of Topography flat terrain near the seashore, sandy
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Item Judge- Remarks
ment
7-5  Kinds of Propagation mountain diffraction path
~ Path Models '
8. Vehicles | 8-1 Necessity of Particular Cars none
8-2 Nécessiiy_of Car Sheds none
9. Mainte- | 9-1  Minimum time for Mainte- apprdximately 4 hours from PAGASA or CAR- |
nance nance MEN ROSALES
10. Informa- | 10-1 M'ép around Place of see the FIG attached
tion Candidacy - - :
Figure of [— _
Road to | 102 Map of Road to the Station ditto
the Sta- ' - :
tion 103  Direction of Neighbouring none
_ Stations Established
11. Others i 11-1  Amount of R_a_i'nfall m aYea| : _3672.2'1nm'_
112 Means of Wind-Speed and ; W/4 KNOTS -
. Main Wind Direction - :
S113 I’:oi:sdnous Gas - none
114 ‘Harmful Establishments none
11-5  Kinds of Near _Radié Station none
Systems - :
116 Communication Trﬁfﬁ;c of - none
_ Relative Area :
11.7 C_Gnditioh of T_raffic::': smooth
i1-8 _Pfesent Public Order péacef_ul |
119 Others
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Table of Survey Items for Radio Station (Field Survey) 6.

Station: ' DILIMAN (QUEZON CITY) Sutveyors: Date - 9 November 81
(DOMESTIC COMMUNICATION ' T
OFFICE)

" Item’ Tudge- . Remarks
" |mient ' : ‘ _
1. Picture 1-1 Span Distarice and Above line of sight to PAGASA CENTRAL OFFICE
of _ the Sea Level 48 M

Route _ - _

12 Relative Figure of The new Communicétion Sub Center for

Established‘Radio Circuit VISAYAS and MINDANAQ will be established .
' : in the near future.

13 Outline of Direction Angle | 170° for CEBU
2. Place 2-1  Established Station or New The new OH station for Cebu will be established
of . in the near futiire '
‘Candidacy : —
22 Geology ‘plane terrain

ordinary soil

'2-:3  Latitude and Longitude

:2-4 " Above ihé Sea Le#el . o 48M

2;.5 ' Di_rect_ioﬁ Angle ,  .' _ 1 170° for CEBU 7.
26 Arca of Site (Estimate) _' . | 120,ng som _'

27 Owner (Private, Government. . va_:émm:ent owm;,d

owned or public) .

28 _Topography and Geology etc. | plane tefrain, -
 (Outline) B "|  ordinary soil
29  Take-able Point of Water for : available
Construction i
210 Others
3. Road 31 Present of Road good
~ (Path and Driveway)
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la.

Remarks

near the Station

Ttem Hudge-
. . _ ment N
32 Lengthof the New Road none
“ o Needed (km)
33 Lengthof Road to be none
repaired (k)
34 Figu.re of Qutline (iﬁclude
Established Road) -
Tower | 4-1  Established or New Establish Two 35 mH towers will be needed .
42 Aatenna Height frqrﬁ the more than 35 mH will be needed
Ground, or the roof
4-3  Need of Rad_ome . none
4.4 .Proprié.ty. of Antenna-Load will be designed as the occasion demands
|5. Power 5-1 Length of Exclusivé New nome
Supply, Power Line (km)
- Electric .
Power [.52  Obstructive Condition of stable
Line Commercial Power '
5-3  Present $tate of Used Power 220V .1@ 60HZ
in the Established Station stable
6. Station 61 Nécessiiy of New, Extension The new station house including E.G. Will be | :
House ~ and Established etc. - * needed : o :
62  Figure of i’r'ese'nt Cutline of see the FIG attached
*Established House :
1. :Propé- 7-1  Profile noné
gation - ‘ — '
Pathof | 72 Testing of Line of Sight. ‘none
Relations .
- 73 Outline of Topography -
around Reflection Points
74 Outline of Topography plane terrain -

ordinary soil
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Iem - : Tudge- : Remarks
ment _ _ )
7-5  Kinds of Propagation Tropospheric scatterin'g'propagation path
Path Models L
8. Vehicles | 8-1  Necessity of Particular Cars | nome
8-2 Necessity of Car Sheds _ ‘none
9. Mainte- -| 9-1 - Minimum time for Mainte- none
nance ' nance -
10. Informa-| 10-1 Map around Place of - | see.the FIG attached
tion . Candidacy : .
Figare of —— ) :
Road'to | 10-2 : Map of Road to the Station
the Sta- - —
tion 103. Direction of Neighbouring

Stations Established -

|11, Others | 11-1 Amount of Rainfall in a Year

112 Means of Wiﬁd-Sp_eed and
Main Wind Direction

1:11-3 P:oisonbus Gas 7 none
11-4 Harmful_Establishhwnts o - ‘none
1. 1-5  Kinds of Near Radio Station none
. Sy;t_ems' .
116 Commuﬁicaﬁon Traffic .of none

Relative Area

11-7  Conditicn of Traffic _ - good
11-8  Present Public Order ‘ péaééful
119 Others

App.IV 31
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Table of Surveyultcms for Radio Station '(Field Survey) 7. '

‘Surveyors:

Station: ~ SCIENCEGARDEN Date 3 November 81
{(QUEZON CITY) E
Item Tudge- Remarks
ment : . R .
1. Picture | 1-1  Span Distance and Above line of sight to PAGASA CENTRAL OFFICE
of the Sea Level 48 M
Route . .
1-2  Relative Figure of The new 800 MHZ multiplex link for PAGASA
Estabfished Radio Circuit C.O. will be established and connected with
' existing F.F.S. . ' .
(F.F.§:800 MHZ TROPOSCATTER for CAR-
MEN : ROSALES and 7 GHZ muliiplex link for
TANAY are existing)
| 13 “Outline of Diréction Angle 246° for PAGASA C.0.
2. Place 2-1  Established Station or New existing station f():l.‘ FES
~of : — :
Candidacy| 2-2 . Geology plane terrain,’
5 : ' . ordinary soil
23 Latitude and Longitude . 14° 38 45" N PAGASA 14° 38 31° N
' 121° 02" 35" E 121° 01" 53" B
|24 Above the Sea Level 48 M
25 Direction Angle 246° for PAGASA C.0.
26  Area of Site (Estimat_é) see the FIG attached
2-7  Owner (Private, Government- gdvemment owned
' owned or public).
28  Topography and Geology etc plane ferrain,
' (Outline) ordinary soil
2-9-  Take-able Point of Water for available
Construction '
210 Others

App: IV - 33




Item Judge- Remarks
. ment
3. Road 3-1  Present of Road good
‘ . (Path and Driveway)
3-2 Length. of the New Road " none
Needed (kin)
"33 Length of Road to be none -
repaired (km)
34" Figure of Outline: (include see the FIG. attached
’ Established Road) - '
4, Tower | 4-1 Established or New Establish established .
4.2  Antenna Héight from the less than 20 mH will be needed for 800 MHZ
Ground, or the roof multiplex link for PAGASA C.0.
4.3 Need of Radome none
44 Propriety of AntennaLoad possible 'for 800 MHZ YAGI type antenna |:
5. Power 5-1 .Length of Exclusive New none
Supply, Power Line (km)
Electric - — :
Power 52 Obstructive Condition of stable
Line Commercial Power U
5-3 Presgnf State of Used Power 220V, 10 60HZ
' in the Established Station stable
6. Station | 6-1 Necéésify of New, Extension none
House " and Established etc.
6-2.  Figure of Presen:t Ouﬂine of “see the FIG atfached
Established House '
7. Propa | 71  Profile nonie (line of sight for PAGASA C.0.)
gation : _
Pathof | 72  Testing of Line of Sight ditto
Relations .
" 73 Outline of Topography

around Reflection Points
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Ttem Judge-  Remarks
i ) ' “|ment :
7-4  Outline of Topography plane terrain
near the Station ordinary soil
7-5 - Kinds of Propagation line of sight propagation path
Path Models I
§. Vehicles | 8-1  Necessity of Particular Cars none
82  Neoessity of Car Sheds_. _nqné _
9. Mainte- | 9-1  Minimum time for Mainte- 10 minutes by car from PAGASA C.0.
nance nance L :
10, Informa-| 10-1 -Map around Place of see FIG attached
tion ' Candidacy L
Figure of — . :
Roadto | 102 Map of Road to the Station ditto
" the Sta-
“tion 103 Direction of Neighbouring
Stations Established
1 1. Others | 11-1  Amount of Rainfall in a Year
112 Means of Wind-Speed and
- Mzin Wind Direction
113" Poisonous Gas none
11:4  Harmful Establishments none
11-5. Kinds df Near Radio St_ation
Sysmtes
116 Communication Traffic of unknown -
Relative Area
11-7 Condition of Traffic smooth
11-8  Present Public Order peaceful
119 Others The new ‘proposed 800 MHZ multiplex link for -

IPACASA C.0. will be connected with existing
'FES at NFFC

App. 1V -35
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‘Table of Survey Items for Radio Station (Field Survey) 8.

TANAY F.F.S. RELAY

Surveyors:

(Path and Driveway)

Station: Date 22 November 81
ltem- Judge- Remarks
. ment :
1. Picture 1-1  Span Distance and Above | 63.9Km to TAYABAS
of the Sea Level 530M
Route : :
12 Relative Figure of . The new 150MHZ VHF link will be connected
Established Radio Circuit ., with existing F.F.8. _
EF.5 800MHZ for NAGA & 7GHZ for SCI-
ENCE GARDEN are existing
1-3  Outline of Direction Aﬁgie 170° for TAYABAS
2. Place 2.1  Established Station or New | “The new 150 MHZ VHF link will be established
- of (F.E.S, on 800MHZ & 7GHZ are existing)
. Candidacyl—— : :
- 22 Geology * mountainous terrain _
The existing station is situated on a hill
23 . Latitude and Longitude 14° 33' 53" N
121°21'07"E
| 24 Above the Sea Level 530 M
2.5  Direction Angle © 170° for TAYABAS
2.6 Area of Site (Estimate) approximately 600 M?
27 Owner _(Privat_e, Government- owned
. owned or public) -
2-8. Topography and Geology etc ' mo_untainbus terrain .
(Outline) . clayey
29 Take-able Point of Water for available near the station
Construction
2:10 Others
3. Road 3.1 Present of Road muddy for several KMs when it rains.

steap slopes near the site
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around Reflection Points

Item - _ Judge- Remarks
' : ment
3:2  Length of the New Road none
' Needed (km)
33 Length of Road to be none
epalred (km)
344 Figure of Qutline (include see the FIG attached
‘Established Road)
4. Tower 4.1  Established or New Establish 2 20M height tower for F.FS.is existing
42 Anténna Height from the a 3MP GP. are existing |
- Ground, or the roof “The part _le;s'_s than 15 MH of the tower is avail-
IR able ‘ :
43 Need of Radome none
44  Propriety of Antenna-Load pds‘s'ibl.e for YAGI type antenna
5. Péwer_ |- 5-1 - Length of EXélﬁsive NBW no exiﬁting p_ov.;er line at present
Supply, Power Line (km) ~(a new commercial power line for F.FS. is
Electric planning) .
Power T _
Line 52  Obstructive Condition of " unknown
Commercial Power '
53 Present State of Used Power unknown Co S ‘
in the Established Station {220V, 10KVA, 1¢ 60HZ dual stand-by E.G.
o for F.F.S. is existing)
6. Station 6-1 Necessitf of New, Extension The established for F.E.S. is available
' House and Established etc. ’ -
62 Figure of Present Qutline of ' see the FIG attached
Established House ' : v
7. Propa- | 71 Profile see the pxdﬁie for the new link TANAY-
gation -TAYABAS
Pathof [— . ' —
Relations| 7-2°  Testing of Line of Sight none .
i ' mountain diffraction path to TAYABAS -
7-3  Outline of Topography -

App.IV-38




Judge- |

Hem Remarks
: . ' ment :
T 74 OQutline of Topography - ‘mountainous terrain
‘near the Station. - hilly '
7.5 ° Kinds of Propagation mountain diffraction path
Path Models see the profile for TANAY-TAYABAS
8. Vehicles | 8-1 . Necessity of Particular Cars necessary for muddy road
82 Necessity of Car Sheds none
9. '1M'air_1te~ 9-1  Minimum time for Mainte- less than 3 hours from PAGASA C.0.
nance " nance
10. Informa- | 10-1 Map around Place of see the FIG attached
tion Candidacy - ' '
Figure of — - _
Road to | 10-2 - Map of Road to'the Station - difto
the Sta- — : : :
tion 10-3  Direction of Neighbouring none
©Stations Established :
11, Others 11-1  Amount of Rainfall in a Year
112 - Means of Wind-Speed and
.~ Main Wind Direction -
11-3  Poisonous Gas none
114 Harmful Establishments none
115 Kinds of Near Radio Station F.ES. 800MHZ 70W SS-PM, 5/6 CH & 7GHZ.
Systems 1W; SS.PM, 6/12 CH multiplex for NAGA &
. SCIENCE GARDEN are in the site )
11-6 Commu'nication Traffic of "2 CH for NAGA and 3 CH for SCIENCE GAR-
Relative Area DEN are available for the new [50MHZ VHF
link
1 17 "Condition of Trafﬁc smooth, except for several KMs when it rains
1_1'-8 " Present Public Order peaceful
119 Others

App. IV -39
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RADIO ROOM

BED ROOM

OFFICE AND MAINTENANCE

- ROOM

] BATHRCOM

KITCHEN

FLOOR PLAN: = _
TANAY REPEATER.STATION
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_' Table of Survey Items for Radio Station (Field' Survey) 9.

Station:  TAYABAS Surveyors:
Ttem Judge- Remarks
’ ment
1. Picture 1-1 :.Span Distance and Above 63.9 KM to TANAY
of the Sea Level 157M
"Route — _ . )
1-2°  Relative Figure of : none
Established Radio Circuit (a HF SSB station is existing}
13 Outline of Direction Angle - 345° for TANAY
2. Place _2-1 - Established $tation or New The new 150 MHZ 'VHF link for TANAY will
of ' ' be established
Candidac (R
22 Geology rocky soil
23 Latitude and Longitude 14° 02N
: “121°35°E
2.4 Above the Sea Level 157M
2-5  Direction Angle 345° for TANAY -
2.6 Areaof Site (Estimate) - * approximately 1 HA
2-7 - Owner (Priv.ate, Government- Goﬁémment owned
" owned or public)
2-8 . Topography and Geology efc -sl'oping towards BSE
(Outline) - rocky soil
29  Take-able Point of Water for ﬁlen’i_:y of watef_avaﬂable _
Construction
2-10 ‘(.)thers
3. Road 3.4  Present of Road dirt road
(Path and Driveway)
32 Length of the New Road " needs improvement
Needed (km)

App. TV .42
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near the Station

Itemn Judge- | Remarks
L ment . ‘
3-3  Length of Road tobe ' 100M
repaired (km)
3-4  Figure of Qutline (include see the FIG attached
Established Road)
4, Tower 4-1  Established or New Establish a 20 MH tower will be needed for the new
150MHZ VHF link
42 Antenna Height from the morg than 15 MH will be needed
Ground, or the roof
43  Need of Radome none
4-4  Propriety of Antenna-Load will be designed as the occasion demands
5. Power | 5-1  Length of Exclusive New none
" Supply, _ Power Line (km)
. Electric - ._ T Cut Off
Power 52 Obstructive Condition of more than 3 times a month for 78 hours a
+ Line Commiercial Power . " month on an average
5-3 Present State of Used Power 220V, i¢p, 60HZ
in the Established Station . fluctuating voltage
o AV R isneeded
6. Station | 61 Necessity of New Extensnon ‘none
House | - _and Estabhshed etc,
62 Figure of Pr'ese‘nt..Outliné of see the FIG attached
" - Established House
7. _Pmpa- 71 Profile see the profile for the new Hnk-TAYABAS-
gation |- . TANAY
Path of _ : -
Relations| 7-2  Testing of Line of Sight none :
' mountam dlffractlon path to TANAY
73 Outline of Topography
around Reflection Points -
74 Outline of Topography

rocky soil
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Others

Ttem Judge- Remarks
. . i |ment
7.5 Kinds of Propagation mountain diffraction path
Path Models '
8. Vehicles | 81 Neceésity‘ of Particular Cars - ~ none
8-2  Necessity of Car Sheds ‘none -
{9. Mainte- | 9-1  Minimum time for Mainte- approximately 4 hours from PAGASA
. Rance nance '
10. Informa-| 10-1 Map around Place of . see the FIG attached
tion Candidacy : :
Figure of —
Road to | 102 Map of Road to the Station ditto
the Sta- _ I
tion 103 Direction of Neighbouring none
" Stations E.st_abli_ahed'
i1, Others | 111 Amount of Rainfallina Year] | 2267.8mm
‘| 112 Means of Wind-Speed and - NEfS KNOTS
Main Wind Direction
113 Poisonous Gas " none
114  Hamful Establishments fone
11-5 - Kinds of Near Radio Station none
’ Systems
11-6 Corﬁmuniéation Traffic of | ‘none
 Relative Area
117 * Condition of Traffic moderate
' 11-8° Present Public Order - peaceful
119

App.IV-44
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Table of Sufvey Items for Radio Station (Field Survey) 10.

Station: DAET (RADAR) Surveyors: ' Date 20 November 81
- [tem Judge- Remarks
B iment
|. Picture | 1-1  Span Distance and Above 59.7 Km to NAGA
- of the Sea Level M
Route
' 12 Relative Figure of none _
Established Radio Circuit (a H F SSB station and RADAR station are
: existing) . '
1-3  Outline of Direction Angle 160° for NAGA
2. Place | 2-1  Established Station or New The new 150 MHZ VHF link for NAGA will
of be established
Candidacy : :
22 Geology plan terrain near the seashore
' clayey
23 Latitude and Longitude | 14° 07 507N
122° 58 STYE.
24 Above the Sea Level 2M
2.5 Direction Angle 160° for NAGA
26 A.rea.o'f Site (Estimate) . approximate]y: 32HA
2-7  Owner (Private, Govémiﬁent- govemmenf owned
“owned or public) '
2-8 Tofmgraphy and Geology etc p]'ane terrain near the seashore
(Outline) 1 clayey
29 Take-able Point of Water for available in the site
Construction
2-10  Others
3. Road Present.o_f Road muddy for about 1 KM near the’ sitﬁE when it

3-1

(Path and Driveway) -

raing
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‘Remarks

around Reflection Points

{tem Judge-
ment
32 Length of the New Road none
Needed (km)
33 Lehéth of Road to be none
' repaired (km) '
- 344 Figure of Outline (include see the FIG attached
Fistablished Road)
4. Tower 4.1  Established or New Establish a 15 mH tower will be needed for the new
B ' 150MHZ VHF link
4-2 - Antenna Height from the more than 15 mH will be needed
Ground,; or the roof
4.3 Néed_of Radome none
4.4 Propriety of Antenna-Load. ~will be designed as the oceasion demands
5. Power 5.1 Length of Exclusive New . none
Supply, Power Line (km) _
‘Electric = : — i of f : : : :
_Power 5-2 . Obstructive Condition of . more than several times a month, for 2 hours
Line " Commercial Power a time on an average.
53  Present State of Used Power 220V 19 L |
: in the Established Station - (208/230V, 1@ , 30 XVA, 60HZ EG. is ex-.
' isting) '
6. S_iation 6-1  Necessity of New, Extenéioh_ none
House ' and Established etc.
62  Figure of Present Outline of see the FIG attached
established House
7. Propa- 741 Pioﬁle - 'see the profile for the new link DAET-NAGA'
gation : ‘ .
Pathof | 72  Testing of Line of Sight none _ _ _
Relations * multi mountain diffraction path for NAGA
73 Outline of Topography
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B Item | Tudge- Remarks
s men . ‘
74 Outline of Topography plane terrain near the seashore
near the Station '
7-5  Kinds of Propagation multi mountain diffraction path
© Path Models see the profile for DAET-NAGA
8. Vehicles | 8-1 - Necessity of Particular Cars none
82 Neces§ity of Car Sheds : none
9. Mainte- | 9-1  Minimum time for Mainte- 'appmxijhately 2 hours from NAGA
nance ' nance - ' :
10. Informa- | 10-1 Mép around Place of ~ see the FIG attached
tion : Candidacy
Figure of ; -
‘Road to | 102 Map of Road to the Station see the FIG attachied
the Sta- _ — : : :
tion 103 Direction of Neighbouring none
' ' Stations Established '
11. Others | 11-1 Amount of Rainfall ina Year| | 3599.4 mm
112 Means of Wind-Speed and . | 'NE/4 KNOTS -
 Main Wind Direction S
113 Poisonous Gas : none
'11-4 . Harmful Establiélnn’en_ts R | none
1155 Kinds of Near Radio Station | “none
~ Systems ; :
.1 16 Communication Traffic of h(;ne .
Relative Area o
11-7 ' Condition of Traffic generally good
118  Present Public Order _ peaceful
11-9. Others

App. IV -49
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‘Tablo of Survey Items for Radio Station (Field Survey) 11.

Station: NAGA (FFS SUB.CENTER) Surveyors: Date 17 November 81
Item Judge- Remarks
ment .
I. Picture | 1-1  SpanDistance and Above 796 KM to LEGASPI, 59.7 KM to DAET
of - the Sea Level 2M ‘ B
Route D ; - - :
12 Relative Figure of The new 150MHZ - VHF link will be connscted
Established Radio Circuit with existing FFS _ ‘
(F.F.S 800 MHZ TROPOSCATTER for
TANAY is existing)
1-3. - Outline of Direction Angle 142° for LEGASPI
341° for DAET
2. Place 2-1  Established Station or New The new 150MHZ VHF link for LEGASPI &
of : ' DAET will be established.
Candidacy (FFS on 800 MHZ is existing)
22 Geology pl_ané’ terrain beside BICOL RIVER
: damp ground '
23 Latitude and .Longituide : 13° 37 21" N
125° 09 56" E
24 Above the Sea Level M
2-5  Direction Angle 142° for LEGASPI, 341° for DAET
2.6 - Area of Site (Estimate)- approximately 0.5 HA including MPW
2-7 _OWne; (Priva_tt‘:_, Government- government owned
owned or public)
2-8  Topography and Geology _plane tetrain beside BICOL. RiVER
ste. (Outline) damp ground, sand stone
29 Take-able Point of Water for available near the site
Construction :
2-10 _Others ranked as the FES SUB CENTER
3. Roéd 3-1  Present of Road good
(Path and Driveway) :
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Tudge-

around Reflection Points

: Item Reinarks
. o . jment :
3.2 - Length of the New Road ' " none.
Needed (km)
3.3 “Length of Road to be " none
' repaired (km)
34  Fipure of Quiline (include see the FIC atiached
Established Road) .
4. Tower 4-1 Established or New Establish; a 35 mH tower for EF.S is existihg
4.2  Antenna Height.from the a6mp GP.is exlstmg _
Ground, or'the roof The part Jess than 30 mH of the tower is avaﬂ—
able
43 Need of Radome none
44 Pr'();'jri'ety of Antenna-Lo'ad ’ possible for YAGI type antenna
5. Power | 5-1 Length of Exclusive New none
* Supply, Power Line (km) '
Elect[ic - - Cut off
Power 52 Obstructive Condition of more than several times-a month, for 2- to 3
Line Commercial Pchr ' hours a time on '‘an average. o
53 Present State of Used Power 220V 1@ 60HZ : :
in the Established Station F.F.S on the 800 MHZ, 70V, TROPOSCATTER
- for TANAY will be operated near the future
- (220V, 20KVA, 10 , 60HZ E.G. for FFS is
existing}
6. Stat_ion | 6-1'  Necessity of New, Extension ‘none
House and Established etc. -
62 Figure of Present Qutline of see the FIG attached
. Established House
7. Propa- 71 . Profile see the profile for the new link NAG_A-LEGASPI
 gation’ NAGA-DAET . .
Path of
Relations| 72 Testing of Line of Sight nong
' mountain diffraction path to LEGASPl & DAET
73 Outline of Topograpﬁy

App.IV-53




Judge-

Cthers

ftem " Remarks
D L ment . :
74 Qutline of Topography plane terrain beside BICOL RIVER
near the Station : ;
7-5  Kinds of Propagation mountain diffraction path
" Path Models see the profiles for NAGA-DAET
' ' - - NAGA-LEGASPI-
8. Vehicles | 8-1 - Necessity of Particular Cars none
8.2 Necessity of Car Sheds . none
9. Mainte-_ 9-1 Mmm‘lum time for Mainte- none
nance nance ' '
10. Infenna; -10-1  Map around Place of see the FIG attached
tion " Candidacy
Figure of — —
- Roadto | 102 Map of Road to the Station ditto
the Sta- ——— — :
tion 103 Direction of Neighbouring none
Stations Established
11. Others 11-1  Amount of Rainfall in a Year
112 Means of Wind-Speeci and
Main Wind Direction .
11-3  Poiscnous Gas . none
114 Harmful Establishments none
11-5  Kinds of Near Radio Station F.F.S S00MHZ, 70W, SSEM, S/6CH TROPO-
© - Systems SCATTER for TANAY is in the site
116 - Coramunication Traffic of 2 cHs out’ Q'f E.F.S are available for the _néw
Relative Area ' 1S0MHZ VHF link
11-7 Corid_ition of Traffic snioot_h
11:8  Present Public Order ' peaceful |
119
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* Table of Survey Items for Radio Station (Field Survey) 12,

'LEGASPI

Station: SUrveyo_rs: Date 17 November 81
Item Judge-| - Remarks
ment R
1. Picture 1-1  Span Distance and Above 79.6 KM to NAGA o
of the Sea Level - - 76.0 KM to VIRAC 17M
Route — : .
1-2  Relative Figure of- none : : T
Establihed Ratio Circuit (a HF 3SB station & VHF station are existing)
13 Outline of Direction Angle 330° for NAGA, 47° for VIRAC
2. Place 2-1 Established Station or New The new 150MHZ VHF link for NAGA & -
of ' ' VIRAC will be established.
Candidacy New site to be fransferred about 1& 1/2 KM
SW of old site
22 Geology Rice field - flat teriain
2-3 Latitude and Longitude 13°08' N
12344 E  (old site)
2—4 " - Above the Sea Lével 17M
25 Direction Angle’ 330° for NAGA, 47 for VIRAC
2-6.  Area of Site (Estimate) 'appro_ximately"?HA o
27 Owner (Private, Government | niﬂ'itary reservation area '
owned or public) ' I
2-8  Topography and Geology etc | flat terrain -
{Outline) : . rocks, underneath sandstone
29  Takeable Point of Water for available near the site
Confétruction :
2-i0  Others new site is about 20 KM from the foot of the
Co " MAYON VOLCANO '
3. Road . |3-1 Presentof Road good (Asphalt) '
(Path and Driveway) - o '
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around Reflection Points

Ttem - Judge- Remarks
. . ment _ '
3-2  Length of the New Road none
Needed (km) © - '
33 Length of Road to be _ none
repaired (km).
34 Figu}e of Outline (include see the FIG attached
- Established Road) :
4. Tower 4.1 Established or New Establi&h two 20. mH towers will be needed for the new
: - 150NHZ VHF links
4-2 An_te'n'né Height fr_om the more than 15 mH will be needed
‘Ground, or the roof
43 Need of Radome none
44 Propriety of Antenna-Load will be designed as the oceasion demarids
15. Power 5.1 Length of Exclusive New none
Supply, Power Line (km)
Electric : . ‘ -
Power . | 52  Obstructive Condition of no obstruction
Line . Commercial Power
5-3  Present State of Used Power 220V 19
© in the Established Station - :
6. Station - ['6-1 = Necessity of New, Extension none
House - and Established etc; g
62  Figure'of Present Outline of unknown
Established House
7. Propa- 7-1  Profile see the pfofilé for the new link NAGA-LEGASP[.
gation no need for the new link LEGASPI-VIRAC
Path of : ‘ : '
Relations | 72  Testing of Line of Sight none T
' . line of sight for LEGASPI-VIRAC N
mountain diffraction path for LEGASPI-NAGA
{73 Outline of Topography
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Item Judge-| Remarks
_ . . ment _
744 Outline of Topography . | flat terrain
near the Station “rocks underneath sandstone ‘
' 20 KM SSW of the MAYON VOLCANQ
75 Kinds of Propagation free space path for L_EGASP[-V:IRA(:? -
- Path Models mountain diffraction path for LEGASPI-NAGA
8. Vehicles | 8-1 'Neces"sity of Particular Cars " 'none
82 Nece_ssity of Car Sheds none
9. Mainte- | 9-1  Minimum time for Mainte- “approximately 1 hour from NAGA
nance: nance ' 5
10.: Informa- | 10-1 Map around Place of see the FIG attached
tion ~Candidacy - '
Figure of — . o
Road to { 10-2 . Map of Road to the Station see the FIG attached
the Sta- e
tion 10-3  Direction of Neighbouring none
L Stations Established .
11. Others 111 Amount of Rainfall in a Year 3282.0 mm
11-2  Means of Wind-Speed and NE/7 KNOTS
~ Main Wind Direction - '
11-3 - Poisonous Gas ' ‘none
114~ Harmiul Establishments ; m.me'
11.5 : Kinds of Near Radio Station, EBUREAU OF AIR TRANSPORTATION) _
Systems AVIATION SECURITY COMMAND ) VHF &
PHILIPPINE AIR LINES } - HF
MINISTRY OF PUBLIC HIGHWAYS )
116 Co_mmu_ﬁi_éation Traffic of
~ Relative Area '
11-7  Condition of Traffic " moderate
11-8° Present Public Order ' peaceful
. 118  Others
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Table of Survey Items for Radio Station (Field Survey) 13.

Station: CEBU . Surveyors: ‘Daté 2 December 81
Item : Jﬁdge- Remarks
_ o ) ment
t. Pioture | 1-1°  SpanDistance and Above 1 24.8M
of ' the Sea Level T
Route ; _ ) : L
112 - Relative Figure of . The new Communication-sub-center for
Established Ratio Circuit VISAY AS will be established near future
: ' (HF  SSB, radar, radiosonde, rawinsonde are
existing)
1-3  Qutline of Direction Angle None direction HF system will be adopted for
S ' _ the sub-center for VISAYAS -
350° for DILIMAN & 170°: for DAVAO (OH
fink) ' : _ S
2. Place |21  Established Station or New The néw--.‘siat'io_n for communication éub-center
of . ' for VISAYAS and for UHF link for DILIMAN &
Candidacy . DAVAO. will be-established in the near future
22 Geology - Rolling terrain
rocky
23 Latitude and Longitude 10°20'N
' 123° 43’ E
24 Above the Sea Level 24.8M
2-5  Direction Angle 350° for DILIMAN, 170° for DAVAO
2.6 Afe_a of Site (Estimate) approkhnatély 27HA
227 Owner (Pr_ivéte, _Govermnént— govermneht ox.vlncd. :
_owned or public)
2.8 Topography and Geology etc plane terrain
{Outline) ' rocky & hilly in the site
29  Take-able Point of Water for available
Construction
2-10  Others
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Ttem | Judge- ' Rerarks
_ : ment
3.. Road 3-1  Present of Road good
' (Path and Driveway)
32 Length of the New Road none
Needed (ki)
3-3  Length'of Road to be none
repaired '(km) )
3-4  Figure of Qutline see the FIG attached
{include’ Established Road)
4. ‘Tower 4-1  Established or New Establish Three 35mH towers will be needed for the new
' HE link for the Communication-Center for
- VISAYAS and for DILIMAN & DAVAQ
4.2 Anténna'H_eight from the more tha.n.35m.H will be needed
: Ground, or the roof
43 Need of Radorme none
44 Pr'o'pri‘et.y-bf Antenna-Load will be designed as the oécasi_on demands
5. Power :: 51 Lengfh of Exclusive New none
© Supply, " Power Line (km)
. Electric _ —— - _ ol
Power 5-2  Obstructive Condition of 2 or 3 hours a'nionth
Line Commercial Power 4 hours a time on an average,.
5.3 Present State of Used Power 220V, 36 _
in the Established Station - {existing E.G. has been out of order)
6. Station | 6.1  .Necessity of New, Extension "The new station house will be needed including
House and Established etc. EG, E
6-2 F.igure of Present Quttine of | see the FIG attached
Established House '
1. Propa- 7-1  Profile none
gation
-Path-of - |-7-2° . ‘Testing of Line of Sight none
Relations ST
7-3 . OQutline of Topography
arourid Reflection Points

App. 1V -63




Rtem : Judge- Remarks
ment
74 Outlinepf Topography plain terrain, o
near the Station rocky & hilly in the site
7-5  Kinds of Propagation ionospheric reflected propagation path, tropo-
" Path Models spheric scattering propagation path
8. Vehicles | 81  Necessity of 'Pa'rt.ic'u'lar Cars none
8-2  Necessity of Car Sheds none
9. Mainte- |9-1  Minimum time for Mainte- none
~ nance nance
-10. Informa- | 10-1 Map around Place of see the FIG attached
-tion ' Candidacy’
Figure of — :
Roadto | 102 Map of Road to the Station ditto
the Sta- S ——
tion 10-3  Direction of Neighbouring
Stations Established
11. Others 11-1  Amount of Rainfall in a Year 1677.1 mm
11-2  Means of Wind-Speed and NEf5 KNOTS
" Main Wind Direction
11-3 Poisqnoué Gas - * ‘none
114 Harmful Establishments “none
1155 Kinds of Near Radio Station mitrowave tadio stations (PLDT, BAT, PAR;
" Systems . ' PAL) : :
116 Communication Traffic of
Relative Area
11-7 Coﬁdition of Tfafﬁc smaoth
11-8  Present Public Order peaceful

119

Others

“The site is situated at 1KM distance to the south

of CEBU airport.
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Table of Survey Items for Radio Station (Field Survey) 14.

_ Station: DAVAO Surveyors: Date 4 December 81
“Item . Judge- Remarks
: - |ment .
1. Picture |1-1 ~ Span Distance and Above 17.89 M
of the Sea Level
Route : : _ _ : _ :
12 Relative Figure of - * The new communication subcenter for Mindanao
Established Radio Circuit will be established in the near future. '
(existing bad’' communication facilities, 260 m
south, 1150 m north}. '
1-3 - Outline of Direction Angle None direction sysjem will be adopted for the
o Sub Center. fot Mindanao by HF.
350° for CEBU(UHF link)

2. Place 21 Established_St’aﬁon or New 'T.he new H'F station for Conunuhi.cat'io_n-Sub-
"of : : Center for Mindanao and for UHF link for CEBU
Candidacy will be established in the near future.

2.2 Geology Corals

23 Latitude and Longitude S07°12'N

' 125° 05'E

‘24 Above the Sea Level 17.89 m

2-5  Direction Angle 350° for CEBU

2:6 Area of Site’ (Estim_éte) 0.5HA

27 Owner .(Pii'vat'e, Government- _Gover;uﬁent-ov.rued
owned or public)

2-8  Topography and Geology etc © Lane terrains, corals
(Outline)

29 Take-able Point of Water for Always avaifable
Construction ‘

2-10 Others. -very ‘near to the DAVAQ INTERNATIONAL

. AIR PORT

App. IV - 66




around Reflection Points

Item Judge- Remz_tfks
ment
3. Road 3-1  Present of Road ' accessible
(Path and Driveway)
32 Length of the New Road "none
.- Needed -(km) -
3-3  Length of Road to be none
repaired
34 Figu_re of Outline (include see the F‘IG attacﬁ_ed
Established Road) '
4. Tower 4-1  Established or New Establish Three 35 mH towers will be needed for the new
HF links for  the communication-center for
MINDANAO, and for UHF link for QEBU.
42 Antenna Height from the " maore than 35 mH will be needed.
Ground; or the roof
4.3 Need _6f Radome. none.
4-4 Propﬁety of Antenna-Load will be designed as ihc occasion demands
5. . PoWe:r 5-1 Length of EX_clusive New NONE
- Supply,” | Power Line (km) .
Electric ~ e :
Power. - | 5-2 O_bst:rubtive Condition of - stable
Line Commercial Power
5-3 . Presont State of Used Power 220V 1P GOHZ
in the Established Station - stable ‘
6. Station 6-1 Necessitj}' of New, Extension “The new station house will be needed including
- House ~ and Established etc. EG. ' '
6-2 - Figure of Present Outline of. : . séé the FIG attached
Established House
1. Propa- 7-1  Profile none : e
* gation . . — .. -
Pathof |72  Testing of Line of Sight none
Relations — ‘
7-3  Outline of T(_)p_og_raphy
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Others

Item Judge- | Remarks
_ . ment |
7.4 Outline of Topography plane terrain
" near the Station corals
7-5  Kinds of Propagation lohospheﬁc -re'fl'ec_ted piopagaﬁidn path and
Path Models tropospheric scattering propagation path
8. Vehicles | 8-1 Necessity of Particular Cars none
8-2  Necessity of Car Sheds " none
9. Mainte- {9-1 Minimum time for.Mainte- none
" nance nafce
10. Informa- | 10-1°  Map around Place of see the FIG attached
tion " Candidacy
- Figure of — — .
Roadto | 102 Map of Road fo the Station see the FIG attached
the Sta- S ' -
tion 103 Directibn: of Neighbouring
Stations Established
11, Others - | 11:1° Ainount of R_ai_nfali in 2 Yeaq 1820.4 mm
112 Means of Wind-Speed and - N/4 KNOTS
© * Main Wind Direction :
113 Pdisonous Gas none
114 Harful Establishments none
11-5  Kinds of Near Radio Station Microwave, HE, VHF (BAT & PAL) -
Systems :
116 Communication Traffic of
Relative Area - '
11-7 Condition of Traffic smooth
118 Present Publice Order peaceful
11-9
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Table of Survey Herns for Radio Station (Fiel:i Survey) 15.

Station: ZAMBOANGA . Surveyors: Date S December 81
Item Judge- " Remarks
ment '
1.  Picture 1-1  Span Distance and Above 6M
of : the Sea Level '
Route ; = _ ;
1-2 R_elativé Figure of The new HF link for the sub-center at DABO'
Established Radio Circuit will be established near future.
(HE SSB link is existing)
1-37 . Outline of Dfre_ction Angle
2. Place 2-1 Established Station or New The new HF station
- of ) - . L
Candidacy| 2-2  Geology plane terrain
ordinary soil -
|23 Latitude and Longitude 06° 54N
' 122° 04' E
2-4 * Above the Sea Level 6M
125 Direction Angle -
26 Area of Site (Eéﬁmate) app_roxﬁtiate]y’ 1200 m? _
2-7 7 Owﬂer (Private, Government- government owned .
' owned or public) " -
2-8  Topography and Geology etc * plane terrain
{Outline) ‘ordinary soil
29 Take-able Point of Water for always available
2.10  Others very near to the ZAMBOANGA AIR PORT
3. Road- |3-1 Present of Road _ ~ good
: © (Path and Driveway)
3-2  Length 'of the New Road none
Needed (km)
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Remarks

Path Models

" ftem Judge-
3 “|ment
33 Length of Road to be none.
repaired (km)
34 Figure of Outline (include
 Established Road)
4. Tower 4.1  Established or New Estahlish two 20 mi towers will be needed
4-2 Antenna Height from the more than 15 mi will be néeded
Ground; or the roof
43 Needof Radome none
44  Propriety of Antenna-Load will be designed as the occasion demands
5. Power 5-1 Length of Exclﬁsive.New_ none.
Supply, Power Line (km)
Electric : e . _
Power 52 “Obstructive Condition of stable .
Line .Commercial Power '
53 Present State of Used Power 220V 10 60Hz stable
in the Established Station = 3KVA E.G. will be needed
(1.5 KVA E.G. has been out of order since
November 20 81)
6. 'Statioh 6-1 Necessity of New, Extension © anew power house will be nceded
House -and Established ete. E '
62 Figure of Present Outline of see the FIG attached
: Established House
7. Propa- | 7-1 Profile none .(propag'ati_on' path by HF)-
gation |- — E—— N
Pathof | 7-2  'Testing of Line of Sight none
Relations - ; :
7-3 . Outline of Topography
* around Reflection Points
74 OQutline of Topography plane terrain
near the Station - ordinary soit
7-5 - Kinds of Propagation  jonospheric reflected propagation path
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" Others

Ttem “{Judge- Remarks
. menit
8. Vehicles | 81  Necessity of Particular Cars none
82  Necessity of Car Sheds . none
9. Mainte- | 9-1  Minimum ti:ﬂe for Mainte- 1 hour from DAVAQO by air liner
~ nance nance : '
10. Informa-| 10-1 Map around Place of see the FIG attached
tion = Candidacy '
Figure of =
Roadto | 102 Map of Road to the Station ditto
the Sta- —
_ tion 103 Direction of Neighbouring
* ~&tations Established
11. Others il1-1 Anlc:)unt of Rainfall inf a Year 1198.8 mm
112 Means of Wind-Speed and W/4 XNOTS
Main Wind Direction "
113 Poisonous Gas * none
114 Hammful Establishments none
115 Kinds of Near Radio Station microwave, HF, UHF (BAT, PAL, PAF)
116 Communication Tréfﬁé of some interference experienced on existing SSB
Relative Area link especialty at night.
11-7  Condition of Traffic " smooth
11.8  Present Public Order_- * peaceful
119 The site is situated at 700M distance to the sb_uth

of the un way of Zamboanga airport.
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APPENDIX V

AN EXPLANATION ON RADIO WAVE PROPAGATION
'AND LINK BUDGET OF THE VHF BAND

USED FOR THE LECTURE FOR THE COUNTERPARTS






CONTENTS -

Rédiation power and field strehgih of electro-magnetic wave in the free space
-1-1  Pointing power and field -strength.(by Maxwell’s liundanléﬁtal elect’rd-rﬁagnéiic equat'ion)r
1.2 Radiation power and field strength | |

13  Field str.ength and tlansmittin:g power bS( an antenna of gain Gt and of féeaer loss Lft

table (I)-.: 3}i~‘iéid=st’rength.iﬁ.t'l.le free anac_e

Receiving power an.d. field sirength of e]ectro-l.'nagnetic wave in the free épéce

2-1 Effecti.vé. Iength-of an antenna

22 Receiving power of 2 receiving circuit (avaitable pﬁwer of antenna)

23 . Effective area of antenna

table (2): Field strength and recéiving power, receiving pGWer in case of 150 MHZ _

R'ec;eiving power and transmitting power in t.he free space
31 Transmittihg power and ﬁél& strength
32 | Receiving power and .ﬁ(.eld streﬁgth '
33 Receiviﬁg power and transmitting power
tab.le {3): Free space propagatiqn loss in case of 150 MHZ
Receiving power and receiving voftage 6f a radio receiver
Field sit‘rength énd‘recéiving voltage of a radio reéeiver _
Meaning about the basic equation of radio wave.p_rol:)agati(‘m in the free space
Mechanism of re:ception
71 | 'IThen-ﬁ.al: a.g'irtlatiion noise ahd.effec;tive nc:)ise power
7-2  'Noise figure of a receivg:r and carrier-to-noise ratio
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10.

1.

12,
13,

14.

*7-3  Thresheld }ey.el .(Threshold level for ﬁnprovement of §/N)

7-4 - Signal-to-noise ratio (SfN)

7-5  Signal-to-noise ratio for the threshold level

The factor of the effective earth radius

The distance of radio propagation path (The tine of sight distance)

table (4): Nomogram for the distance of radio propaga{ipn path .

" The propagation path height above sca level

Fres.nel zone and the ﬁr;t fresnal zone radius
11-; Zone of fl1e sphéric?ﬂ wave front
12 Miﬁea'effects by each zone
li-3 Diffraction by a simple-scree:,n
114 Clearance an.d clearance fact.t::n_r
185 bifftaction loss and clearance factor
- table (f;): ..D'iffraction loss caused by a mountain ridge
Prbp.agatim.l modes
i’rbpagation path models .

Other useful nomograms

table (6): Nomogram for the free space propagation loss Lg ['dB] and field
strength E [dB/u] b_y the transmiiting power of I [W]

table (7): - Nomogram for the smooth and plane ground p:opagatlon loss

L, [dB]

table (8):' Nomogram for the additional loss I.a [dB] on the sphencal ground

propagatlon (in sighit)
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-~ “table (9): -

table (10):

table (11):

table {12):

Nomogram for the 'additioﬁél loss L [dB] -on the smooth and

spherical ground propagation path (out of sight)
Némogram for the diffraction lbs_s L, {dB] By a knife e_dge

Nomdgram for the diffraction loss by a lerigthy top mountain

propagation path

Flow diagram for an arrangement of circuﬁ planning
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I

‘Radiation power and fiold stiength of electro-magnetic wave in the free space

1;1 : Pqiﬁting 'pbWe’r andﬁé@ﬁgength’ (by Ma‘xwe]]’s_fundamental eledtto-magﬁeti,c equation)

N T L o
P - S = [ W/m : 1
- T :

""Zg: intrinsic i:hp'edanc'e in the free‘s'pace :
P: pointing power [Wim?}
E : field strength on the surface of a unit square [V/m}

(free space)
wave source

wave motion

\‘\

a unit square in the radiated electro-magnetic field

12 ‘ -Radiaﬁoh power and field stren‘g_tg/_,.,surface area of a sphere
,.--’/’ ? g? Dz _
Py = P X{n thﬁa——w. Dz— [W] ‘ _ )

Py: radiation power [W]
P : pointingpower  [W/m?]
D : value of aradius [m]
E :. field strength in a unit square - [v/m]
4aD?: surf_acé area of the sphere [m?]

(free space)

P [W/m?}

\ a unit square

an imaginaiy sphere with the
radius of D) meters :

" wave source by an isotropic antenna in the center
of the lmagmary sphere
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: Field strength ahd t:ans:nit{ing'power-by _a_.n.antenn_a of gain Gt and of feeder lo'ss Lt

- I Eg Dg ( EZ: P . [ :
— 3 : = e .,4])2) . (2
2 Pt Gt I 30 \TTmas M) M @Y
' 30-Pt-Gt.Lff' ;
®
or .
V/30.P-GUTR
E= A i) @)
D - ' .
Py radlated power (effectwe radmted power) W)
Pt transnuttmg power (out put p()wer of a transnntter) W]
"Gt: value of a gain of a transrmtlmg antenna (absolute gam)'
Lft: - value of aloss of a transmlttmg feeder R ; _
D _ _value ofa dlstance from. a transmlttmg pomt _ fm]
E: field strength at the point which is D meters away frorn S
the source [V/m}

and D [m] or D [Km

1.

E[dBly} = Pt[dB/W] +Gt[dB} Lft[dB] - 20 logD[m] +134.77 -(p : m])

The equatlcn (3) is converted mto the next m whmh the dlmensmns are Pt [W] E {,uV/m]

'20 logE [,uV/m] +20 log 107 = 10 log 30 ¥ 10 logPt [W] +10 loth - 20 logD[m} ~10 1ogLft

00 logE [,uV/m] =10 log Pt [W] +10 log Gt-10 log Lft -20 log D[m] + 120 + 14. 77

— (5)

'E[dB/,u] -Pt[dBIW] +Gt[dB] Lft{dB} 20log D[Km] + 74.77 (Dﬁ:'[Km]). —(6)_"
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Receiving power and field strength of electro-magnetic wave in the free space -

2-1 Effective length of an antenna

“he =-~«\f—

120

] [ e ()

he: effectivé length of a'sending or a receiving antenna {m]
. ‘radio wave-iengih [rn] ‘
3.14 :
'transmlttmg / receiving antenna pain
radiation resistasice (or input/output unpedanee) ofa

= o

transmitting / recewmg antenna’ [Q.]

2.2 :Rec'eivin'g pnweriof a teceiving cireuit (Available power of entenna) .

¥ N3 reeemng antenna

(receiving eqmpments) ﬁ— : a radio receiver
Rx '

a receiving feeder

Lir (l_oss of a Ieceiving feeder).

LV
Ay {P

/ \\ + T\ Pr (receiving powet by Rr [W])
| | /]I"’ Rry l2y. IS '
i .i § i L .
. output impedance . 1. II \ IRI_(input impedance of a
_\ v, "\ |/ receiver i) _

of recewmg antenna

7 o \ o
o : . :
/ V=he-E J equivalent receiver

equwaIent recezvmg antenna

“(equivalent circuit)

m

Vi electromotive voltage by 4 receiving antenna in a field

strength of E [V/im] vl
" he: - effective length of a receiving antenna [m]
i ‘current in the equivilent circuit )

App.V -9



2-2-1

222

'2-2-3

The’ recewmg eqmpments sketched above is able to be wntten into the equwalent circuit -

. as shown below in the ﬁgure

Accordmg to the equwalent carcmt

L[ VY o1 [Ehe B 1|

= i2. —— s — -.w««--—_.-u--.-—-.w_ —(8
Pr=it-Re Tic (zm ReTo ( ) Revw a1 ™ ®)
: If the cquatlon (7) is substltuted into the equatlon (8)

_ E?.he’ Ty E* /R

_4Rr Lfrh 4R1 Lfr

B2 1 A N _
4Rr Lfr ﬁ.z _ 120

BN
1207 4n _' CLfr
E2: 2 1

“aor YU IR

Pre ———. 2. Gri—0—  [W] -

Rz 'Az"l-'-
—_— ©)

120 4w - Lf

(631

B2 1 | | |
Pr= G W 10
R T W ' (10)

224 -
. ‘followmg equatmn

B: . field strength at'a receiving point [V/m]
A radio wave-length [m]

- Gri | receiving antenna gain
Efr:. - receiving feeder.loss

B receiving power [W]

is given

If the dzmensmns of Pr{W] E[,uV/rn] 7\[m} are used the equatlon (10) is given as the

10 logPr[W] 20 log E[qum] + 20 ]cngl{)"S +20 logl[m] +10 logGr[tnnes] - 10 log 480 -

20 logm = 10103Lfr[umes]

= 20 logE[,uVlm] “+ 20 log?t[m] + 10 logGr{tlmes] - 10 lopLfr[times] -
220 26.81-294

= 20 logE[uV/m] + 20 logh{m] + 10 TogGr[times] - 10 logLfr[times] -
156. 75 ‘ .

* PeldBW) = E[dng] + cr{;‘iﬁ]'. - Lit[4B] + A[dBfm] - 156.75 —

(1 1)

App. V210 .



This is the equation between the receiving power Pr{dB/W] and the field strength E[dB/ .

.23 Effective area of antenna

123-1 According to the.equatioh (9): '

BN 1
e A Grie W
Pr= oow an O Lfr - .{.]

(-pomtmg power in the field strength of ¥ Ae effective area by the antenna of gam Gr
{V/m] shown by the equation (1) ' . RIS

1 . .
Pr=p. NE : 12
Pr=P PAe i W] : (12) |
CAeE—Gr. jm?] | — ' (13}
are gh:fen}
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Receiving power and transmitting power-in the free space

3.1 Transmitting power and ﬁ_éld-strength :

According to t_he e'qu.ation 2y,

1 E? )
(PGt _ft_ oa ™
e 2 i L P S 2 - . .
30w 4? TS TR [W/m?] |- - T (14)

is given

3-2  ‘Receiving power and fietd strenéth

According to the equation (9)

_ E* W R R \
Pr=cooo i G W] | — 9
T Paat e , _ T ©)
= {reappeared)
is given.
33 Receiving power and transmitling power
3-3-1  If the equation (14) is substituted into the equation (9): '
T B¢ 1
Pr=——— Pt -Gt i . GI oo
f AnD? Lft 4w TR
:1201?_ by the e.quation (14)
Ay L 1
== Pt-Gt-— Gr-—
(417]3 DR L
_ YR G . . A | : : S . .
=[—= .Pt. Gt Gr.-- w (15)
Fr (4@) iR W

This is the reiative equation of the- receiving powe; Pr[W] and 'seriding power Pt[W}.

332 In the equation (15), the part (7\,(’41-1D)2 can be called as the p:opagauon gam However
" there is no propagation gain in fact but propagatlon loss in the free space. Therefore,
~ changing a formula of the part as below; :

PR _ 1.
4nD] [4nD)* T T
T" is called Free space prbpagation loss. .

App.V-13



3-3:3

K ( 4*“5)?

X ~1e

if‘ the eqnatid_ﬂ_ _(I6) is éubstiiutéd_ih to the equation (15},
[ be=pt.ce e N . R '(17)
= "‘f:fi'rr; oW ——={n

©is given.: This is the relatwe equation of the recewmg power Pr[W] and the transmattmg
power Pt [W] and is also called the Basm equatmn of propagation in the free space.

334 -

Pr:

Pt:-

Gt:

- Gr:

_ Lft:
' Lfr:

.

t‘eceiving power {W] ,
transmitting power [W]
(output power of a transmitter)
transmitting antenna gain

receiving antenna gain

transmitting feeder loss
receiving feeder 1oss ‘
free space propagation loss:

If the dlmensmns of D[Km] and A[m] are used, the equanon (16) and (17) are gwen as
the following’ equanons : o

20 log 4m +20 log D[Km] +20 log 10% - 20 log A[m] .

10logT =
= 21.98 +20 log D[Km] + 60 - 20 log A {m]
T[dB] = 81,.98+D{dB/Km] -h[dB'lm] = o ——(18)
or .. ] .
" I'[dB] = 2198+D[dB/m] ?\[dBlm] o (9
and '

Pr[dB/W] = Pt[dB/W] +Gr[dB]+Gr{dB] Lft[dB] Lfr[dB] [dB} {-—(20)
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4. Receiving power and reéeiving voltage of a radio receiver

41 According to the i:ictme drawn below

. 2 . ) )
vr Coqw) SN Vi =PrRr [v?]

Pr=
Rr

)
o

~
'
H

Vr
- &
an equivalent recelver

o ——
ARA A

Il . .
VWAAA~

/r\,.. E ¥

"-._ ,"

Voo stational receiving voltage [V]

Pr:  receivingpower [W] -

Rr:  input impedance of a receiver [$2]
42 The above'e:quation is converted into the next equations in whick dimensions are Pr[W], Vr[uV]

and Re[Q2] .

20 log Vi[V] + 20 log 107 = 10 log Pr{W] + 10 log Rr[2]

* 201og Vi[uV] = 10 log Pr{W} + 10 10g Re[€2] +120

Vi{dB/u] =Pr[dB/W] +10logRr[Q] +120  (stational) [~ (21)

oI

—— {22)

Vro [_dB/p'] :=Pr.'[dBlW] + 1_:0 log Rr[€2] + 126 {open)

5. Field strengthi and receiving voltage of a radio receiver

5-1 ' Accordihg 1o the equ.ation (10) 'o‘ri the pége No. 10 N

Ez‘)\z 1 . . . . .
o AL ¢ PR W , :
Pr=go.r 5" I W] - . (10)
. _ . (reappeared)

. e B
52 - If, Pr =ﬁl§}~-_-i_s substituted in to the equation above:

R 20 O S '
(w1

TR w9

: A.pr'V 16



. Vl‘2 =

EZI- A2
. e
480 T

LR ‘[@3

i_s gi\_ren.

-(23)

53  The above equauon is converted into the next cquatlon mwluch the dlmensxons are VriuVy,

‘E{,uV/m} dnd A

[m].

201og Vr[uVl] = 20 log E[uV/m] +20 log?\[m} +10 log Gr _

+10 IogRr[Q,} 210 log 480 - 20 log 7 - 10 log Lir

. =201log E[,uV]'m] +20 log )\[m] +10 log Gr

" 1010 Rr[Sl] ~26.80-9.93 - 10 Tog Lir

VridB/w] = E[dB/w] f?\[dB/m] +Gr[dB] + 1010g Rr[.Q,} Lfr[dB] 36.73

or

 (stationaf}

Vio [dBfw] = E[dB/w] + A\[dB/m] + Gr [dB] + 10 tog Re [n] - Lfr[dB] - 30.73

. Meaning ab:out=th'e hasic

(open)

equation of radio wave propagation in the free space -

(Pr:Pt-Gt-

4 Gr - L according to the équation (an)

_LFT‘— Lfr

—(24)

..__ (25) -

The meanmg of the basic. equation of radio wave propagatmn in the free space is shown as the pu,ture

below. (transmlttmg sid

e}!-f. e B (re_cewmggde)

Lft

. : ( . ( x ) ) "l
1 free space .
1
Rt ; |:> propagation loss E:‘
Lo 4 addition Y
~transmitting antenna | A

(with Pt, Gr, het, Aet)]
: ¢

o

transmitter

receiving antenna

TeCeIvel

(with Rr, Gr, her, Aer)

. additional propagation loss in fh'e propagation path

1. mountain-ridge diffraction loss
) 2 pléne.grouhd' prop'agation loss
3. sphencai gmund pxopagatmn ioss
4, over-horizon propagatlon loss

and ete.

l“he picture above 3Iso shows the mechanism of the :adlo wave propagat;on in case of VHF propagatmn ‘path.
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R

‘Mechanism of reception

74 -~ Themmal 'ag'itation noise'(themtal_:aoise) and effectitionois'e 'power

711- Bvery conductor with resistanice emits electiomotive voitage of thermal noise Whlch is
_ 'caused by thermal agltatxons of its internal free electoron. :
Accordmg 1o the Niquist’s equatlon ‘this " thermal ag1tatlon nmse voltage s shown as be-

_low.
eN? =4 .KTBR  [V?] | =i — — (26)
: effectwe thermal agltatlon n01se voItage v}
Boltzman’s constant (I 372X 1072 [I°K])

. band width of a receiver or an’ amphﬁer [HZ]

eN
K:
éR DNt T _ __temperature of the conductor [°K]
' B
R resistance vatue of the conductor [.Q]

7-1-2  According to the equnvalent cucmt the effectwe thermai nmse power PN is given as the
equatlon below.

- eNy? eN? ! 4JKTBR'

-PN:'z.R:—_ L. = e = ——

. ! --(ZR _ R 4R 4R
PN=K.T.B |- ' : — SEEE. (27)

Q

input impedance of a receiver

PN_(effective noise power)

. S R s
equivalent conductor with résistance

713 As shown by the equatton (27) the effectlve thermal noise powef has no relation with
the Tesistance value of the conductor :

~App.V-18



7-2  Noise ﬁguré of a receiver and Carriei‘-to-noise'ratio :

7-2- 1

© 722

If the recewmg power was Pr at the mput of the. receiver. of which’ gain is G and no mte1-
nal noise, there. was only a thermal noise power PN = KTB) to be caused by its antenna
system. R .

The ¢arrier to noise ratio at mput and output under the condmons above Are shown as
below: ! : :

L Pr

C/N at }..nput (C/N)l *X1b

; 28
C/N at out ut '(CIN.)O:=-—§~':‘~I:-I;— oo
S G KTB -

In:thjs case there is no decrease of C/N becéuée (C/N)i equals (C[N)o. '

However there are some noises in fact whlch are emltted and amphﬁered by each of
stages in the radlo wave recewer, at its output '

“If the total noise power including these mtemal noise was called as Pn, the (C/N)o should

be shown as below

(C/N)¢ = G—};:L © (C/N at ontput; inicluding infernal noise) | —-———— (29)

123

The definition of the noiss figure F is shown below.
P :
(©Ni_ KTE P 1

7-2-5

F= (C/N)o "GP G. K15
Pn
_ _(CIN)_o _ G KTB
This fioise figure F exprés'ses the value of the internal noise of a receiver.
724 Fiom the equation (30); the'part PnfG is shown as below. '
' —E}— = F -KTB -(output noise power cqnverted into input) - | ———(31)
and -
; P’n-.—«(;-F'-'KTB' ‘ S —(32)
it the equation (32) was substltuted mto (29) the (C;’N)o would be shown as beiow. .
GPr -G_-Pr : Pr m ut carrier ower recewmg ower)
(CIN)O_ i pu p ( P {33)
G-F_-KTB F-KTB thput noise power converted into input |~
or
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o . . . . o o 34
(C[No) Wi o Ni: output noise power cpnverted into input (34)
Cand
Ni=F.KTB - - S 39y
{output noise power converted into input (= equation (31) ) - o

"72:6 The _'equation (34) and (35) are be able'to rewrite as below in the dimension’ of [dB].

(C/&)é [dB}] Pr[dB] :Ni{dB] o _ (36)
N1[dBfW]—1010gF+lOlogK l‘+1010gB o | a1
o |
B e e ——

'T=293 [°K] (normal temperature, 20°C)
K=1372X 1072? . [i/°K]

K-T%4X 10720 [W)

1010g KT=10log4 X 107" =-204 [dB]

F: noise figure of 4 receiver’
Ni:  output noise power converted into’ mput {W] ‘
- B: intermediate frequency band wxdth of a receiver [LIZ]

Pr: receiving power (effective receiving power) [W]

Threshold lev:el' (’_I‘hresho]_d level for imiprovement .of S/N)

7.3-1 In case of the frequency modulation, if the peak value of the éar’n’er voltage was lower
) than that of the noise voltage, the carrier would not be detected hecause it should be

covered w1th the noise. :
The maximum input level of the detectable carrier is called Threshold level (Pth)

732 In this threshold ‘poi;lt,-.the equation below is givén, as the Peak'FactOr_ of thermal noise
wave is 4 and that of carrier wave is+/ 2. : :

V2+/Pih = 4+/F - KTB : _ — (39)
:FKTB_: noise pow_er converted into input usﬁlg equation (31)

7-3-3 5F rom the equanon (39) next two equatmns are gwen

.fPth 8 F.KTB [W] N AT T
o ' R } foi--FM — - . ~(40)
Pih [dBfW] “0+F [dB} +KTB [dB/W]
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734 In case of FM communication system, the equatxon (40) shows that the- recelvmg power

" (receiving carrier power) should be more than 9 [dB] above the thermal noise power

converted in to input which is shown by the equations (31), (35), (37) and (38).
The equation below is also given by introducing Cf which is called the Crest Factor.

_Pth:Cf.F-KTB. | w] : . _ - (&i)

Signal-to-noisé ratio (S/N)

The signal to noise ratio of the modulated carsier above the threshold level Pth is general-

741
1y better than the carrier to noise ratio which are given as the equation (33) (34) and
(36).
7-4-2 S/N to iN atiq is called Imprc;vément factor GI and shown as below.
N
G1 == (42)
N
743 Linprovement factor GI is not only the value which is fixed by the kind of the commu-
nication system and the performance of the receiver used but also the value which is
. meaningless below the threshold level.
Gl is also shown as the equation below using the dimension [dB]
GI=$/N [dB] - C/N [dB]: SR (43)
744 The unprovement factor GI for the FM communlcatlon system is also given as the equa-
tions below.
' 3.1d® . B Py
Gi= = 44
2 -fm? “4)
or
Gt [dB] = 10log 3 + 20 log fd + 10 log B - 10log 2 - 30 1og fm | ———— (45)
fd: frequency:deviatidn HIZ]
- fm; maxunum modulation frequency [HZ]
B: _ mtermedlate frequency band width [HZ]
GI:  improvement factor
74-5 In the case of the narrow-band FM system where fd=5 KHZ, fm = 3KHZ and B = 12

KHZ are used, the improvement factor Gi is given as below.

CIX(SX10°)2 X 12X10° ;3x'25><106>'<12x103 900X 10° .
h XEX103)? WX2TXI° 54x10°
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(For tlre narrow band FM system)

[dB] = 10 log G1=10 log 16.66%12. 2 [dB] - ; ' {46)

Signal to noise ratro for the threshold level _

7-5-1

752

Sthh the. 51gnal to noise ratlo for the threshold level (]ust a little above the threshold
level) is given as C/Nth - GI, the carrier to noise ratio multiplied by the improvement

factor,

-C/Nth, the carrier to noise ratio for the threshold level is given as the eqiations below

using the Ni and Pth which are shown as the equations (35) and (41).

.. pih - Pth ' CfF.-KTB
CNth == T T8 ~ " F KT ‘_(.3{_ '

CiNth=Cf |~ S (7
and
CC/Nth {d’B‘}=1o'1‘6g(:f=‘10mgf8’:’9 [dB} | (48)

7-5-3

Accordmg to the paragraph 7.5.1 above, S[Nth the srgnal to noise ratro for the threshold
level is grven as the equatrons below. - :

SINth=Cf-G1 | —— — — — — '(49)
" and
$/Nth [dB] = Cf [dB] +G1 [dB] | _' ; - — —(50)

7-54

7-5-5

According to the equations (46), (4'7), :(48)',.' (49) and (50), the signal to n(:).is'e‘ tatio S/Nth
in the case of narrow-band FM systemn, is calculated as below, :

s/ﬁﬂr[dis] = Cf [dB] + GI [dB] =9+ 12.2=21.2 [dB] S —(51)
(N-FM) ' ' c
According to the equatron (a1, the threshold level in the case of narrow-band FM system,

is also calcu[ated as below where Cf =8, T= 293 [°K] (normal temperature) K=1372
X 10723, B= 12 [KHZ] and F=95. [dB] are used.

Pthf—:Cf-F-KTB :

: Pth [dBfW] = IOlong+ 1010gF+ I(}logB + 101log KT :

=1010g8+9.5+ 10log (12X 10%) + 1010g(293>( 1372 X 1072%)
=949.5+40.8-204= - 144.7 [dB/W] (52)
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Accordmg to the equatmns (21) and (52) the threshold - receiving voltage (stational)

Vrth is calculated as below where Pr = Pth and Rr= 50 .Q] are used.

v;-m [dB/u] = Pth [dB/W} ¥ 10 log 50 +120.

7-5-1

7-5-8

759

- 1447417 +120 _ e
~7.7 [dBfu] — B —— (53)

It

1

In the same way, the thresh_bld r’ecéﬁiﬂg voltagé {open) is calf:ulated as below.

Vroth [dBfu] =Ptk + 101og 50 + 126

= 14474174126 .
- 17 4B — — (s4)

.These value expressed by the equatlons (Sl) (52) (53) and (54) are very usefui to design

the VHF communication clrcmts in the narrow-band FM system.

The relation between the receiyi.ng power 'Pr and the signal to noise ratio is shown as the
picture below in case of the narrow-band FM system.

' gl C/N curvé‘ 4
‘ :S/N curve : ;‘//_
SN L ) )
Lt
! g ~
- (proporticnal region) - / : ~
. N i . .r/
(threshdld region) _ o s
S . . -// ' -—{-(saturation region)
L SRR Gt (=12.2[dB}) o '
§/N=31.2dB e :
(S/Nth+10[dB]) ! ,
. Y
. | X
- y
S, - e
{=Cf.G1=21.2dB) s
- y
C/Nth =
= = /
(=Cf=9dB) %
Ve
s
0 S o o pr
Pth (=C{-F-KTB=-144,7{dB/W]) Pth+10[dB] _ - Pr—-

. (=-134.7 [dB/W])'
Vr.;,th =-17 {dBfu]
Vrth=_7.7 [dB/u]
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