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Abstract:- Radio Refractivity and frequency modulated
radio signal strength were simultaneously synchronized
through a self-developed frequency modulated radio
signal Strength (FMRSS) and radio refractivity (RF)
Meter to acquire data for this research work. The meter
was tuned to Osun State Broadcasting Cooperation
(OSBC) at FM 104.5 MHz to acquire data over period of
66 days from 23/11/2021 to 05/12/2021, 17/12/2021to
31/12/2021 and 01/01/2022 to 05/02/2022 respectively. The
data were processed and the result viewed to infer the
relationship between radio refractivity and frequency
modulated radio signal strength.. Critical overview of all
curves of the analysis reflects the same result that
frequency modulated radio signal strength varied
inversely to radio refractivity. That is, at a rising point of
radio refractivity, frequency modulated radio signal
strength is observed falling. Though mostly the two may
have the same variation trend-lines direction, it is clearly
featured in nearly all the analysis figures that a fall in
radio refractivity increases the strength of OSBC
frequency modulated radio signal at any point of
reception during broadcasting operation. Therefore, a
good reception of frequency modulated radio signal
strength (FMRSS) is always achievable when all
climatological parameters are at the normal states of
favorable weather condition of moderate pressure,
relative humidity and a fairly high temperature where
radio refractivity will be at a low level for an improved
frequency modulated radio signal strength in
broadcasting operation. This has recommended a
reasonable determination of frequency modulated radio
broadcasting station site location with stronger
transmitting equipment (transmitter and antenna) and
appropriate antenna height positioning, that will favor
low radio refractivity and strong frequency modulated
radio signal strength.
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l. INTRODUCTION

In an accurate examination of the contributive effects of
atmospheric parameters on frequency modulated (FM) radio
signals, there is need to have a field strength meter that can
simultaneously access radio frequency modulated signal
strength and radio refractivity with its parameters such
temperature, relative humidity and pressure (1) (2) (3). Most
past researchers based their findings on manual
measurements, while it is necessarily important to conduct a
continuing logging of data for proper examination of the
effects of the necessary atmospheric parameters on the FM
signals. Refractivity and frequency modulated (FM) radio
signal strength were simultaneously synchronized through a
frequency modulated radio signal strength and radio
climatological parameters meter to acquire data for this
research work.

Wireless communication companies and radio stations
depend on the received signals from the signal transmitter,
which rests mostly on site location as a function of
atmospheric parameters of the area to conclude on the most
proficient points in placing their cellular towers. Broadcasters
wish to place their transmitters at proficient points to cover
wide range during a broadcast communication operation. The
signal strength is function of transmitter power output, source
antenna position reference the transmitting antenna (3) (4)
and importantly, the variations in the atmospheric conditions
as it travels through atmosphere (5). Information on the
compositions and state of the earth’s atmosphere assists in
understanding radio waves propagation and the kind of
communication system (receiver and transmitter) to be
developed or installed at a particular location (6). The
atmospheric parameters within the troposphere are very
important and these include temperature, pressure, relative
humidity and wind (5). These factors determine the level each
of reflection, refraction, diffraction and scattering and
absorption of FM radio signal. Also, signal frequency may be
shifted between the transmitter and receiver due to relative
motion, which shows clearly that radio waves propagation is
a space-time-frequency phenomenon. Therefore, it is crucial
to understand that the propagation influences cannot be
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quantified in any accurate sense, but can only be explained on
the basis of their statistics (7).

1. METHODOLOGY

The method used involved a direct acquisition of values
for both refractivity and frequency modulated radio signal
strength using a self-developed frequency modulated radio
signal strength and radio refractivity meter. The meter was
installed at Owode-Ede, Ede North Local Government Area,
Osun State, a position near Osun Secretariat, Osogbo. The
meter was tuned to Osun State Broadcasting Cooperation
(OSBC), FM 104.5 MHz for the required data over period 66
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days from 23/11/2021 to 05/12/2021, 17/12/2021to
31/12/2021 and 01/01/2022, 02/02/2022 and 04/02/2022
respectively.

The data were processed and the result viewed to infer
the relationship between radio refractivity and frequency
modulated radio signal strength. Seven days data were
reported from the whole processed data for this publication to
avoid unnecessary lengthy tables and curves in our report.
Days used include 23/11/2021,01/12/2021, 17/12/2021,
31/12/2021, 01/01/2022, 1/2/2022 and 04/02/2022 labelled as
table 1 to table 7.

T able 1: Data for day 23/11/2021

N radio
Station x 104 Signal refractivity
Date Time (Mhz) Strength(dB)

11/23/2021 11:27:43 10405 18 421.87
11/23/2021 11:29:13 10450 40 424.42
11/23/2021 11:31:.04 10450 43 427.99
11/23/2021 11:41:05 10450 39 430.74
11/23/2021 11:54:31 10250 26 451.23
11/23/2021 11:55:58 10450 39 450.75
11/23/2021 12:06:00 10450 32 451.84
11/23/2021 12:16:02 10450 37 459.77
11/23/2021 12:26:04 10450 35 464.71
11/23/2021 12:36:06 10450 38 468.13
11/23/2021 12:46:08 10450 38 470.41
11/23/2021 12:56:10 10450 38 471.61
11/23/2021 13:06:11 10450 38 469.28
11/23/2021 13:16:13 10450 41 465.58
11/23/2021 13:26:15 10450 41 466.34
11/23/2021 13:36:17 10450 41 470.77
11/23/2021 13:46:19 10450 41 471.28
11/23/2021 13:56:21 10450 42 468.36
11/23/2021 14:06:23 10450 40 461.87
11/23/2021 14:16:25 10450 41 457.84
11/23/2021 14:26:26 10450 41 452.94
11/23/2021 14:36:28 10450 41 453.75
11/23/2021 14:46:30 10450 40 444.41
11/23/2021 14:56:32 10450 42 445.27
11/23/2021 15:06:34 10450 41 445.88
11/23/2021 15:16:36 10450 41 443.75
11/23/2021 15:26:38 10450 40 447.22
11/23/2021 15:36:40 10450 40 449.06
11/23/2021 15:46:41 10450 40 449.48
11/23/2021 15:56:43 10450 40 449.07
11/23/2021 16:06:45 10450 40 448.63
11/23/2021 16:16:47 10450 40 448.99
11/23/2021 16:26:49 10450 41 449.01
11/23/2021 16:36:51 10450 40 450.82
11/23/2021 16:46:53 10450 40 448.19
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Station x Signal N radio
Date Time 10™4 (Mhz) Strength(dB) refractiivty
12/1/2021 6:39:10 10450 26 437.25
12/1/2021 6:49:12 10450 27 438.13
12/1/2021 6:59:14 10450 27 445.05
12/1/2021 7:03:44 10450 19 449.49
12/1/2021 7:13:45 10450 26 450.32
12/1/2021 7:23:47 10450 26 446.49
12/1/2021 7:33:49 10450 27 444.2
12/1/2021 7:43:51 10450 29 442.95
12/1/2021 7:53:53 10450 28 442.21
12/1/2021 8:03:55 10450 29 441.11
12/1/2021 8:13:57 10450 32 441.02
12/1/2021 8:23:58 10450 31 445.16
12/1/2021 8:34:00 10450 30 44475
12/1/2021 8:44:02 10450 30 442.96
12/1/2021 8:54:04 10450 32 441.54
12/1/2021 9:04:06 10450 29 440.7
12/1/2021 9:14:08 10450 30 440.81
12/1/2021 9:24:09 10450 29 440.3
12/1/2021 9:34:11 10450 31 440.38
12/1/2021 9:44:13 10450 32 445.26
12/1/2021 9:54:15 10450 32 449.35
12/1/2021 10:04:17 10450 32 451.48
12/1/2021 10:14:19 10450 32 453.17
12/1/2021 10:24:20 10450 32 453.91
12/1/2021 10:34:22 10450 30 454,94
12/1/2021 10:44:24 10450 32 456.04
12/1/2021 10:54:26 10450 31 457.45
12/1/2021 11:04:28 10450 30 456.65
12/1/2021 11:14:30 10450 29 456.73
12/1/2021 11:24:32 10450 29 458.61
12/1/2021 11:34:34 10450 30 452.8
12/1/2021 11:44:35 10450 29 455,93
12/1/2021 11:54:37 10450 29 454,74
12/1/2021 12:04:39 10450 28 455,76
12/1/2021 12:14:41 10450 28 450.84
Table 3: Data for day 17/12/2021
Date Time station x 104 (Mhz) | Signal Strength(dB) | N radio refractiivty
12/17/2021 21:02:30 10450 22 349.27
12/17/2021 21:12:32 10450 27 351.91
12/17/2021 21:22:34 10450 26 358.68
12/17/2021 21:32:35 10450 26 364.66
12/17/2021 21:42:37 10450 25 362.58
12/17/2021 21:52:39 10450 24 357.46
12/17/2021 22:02:41 10450 25 355.37
12/17/2021 22:12:43 10450 25 352.43
12/17/2021 22:22:45 10450 25 345.18
12/17/2021 22:32:47 10450 3 342.85
12/17/2021 22:42:48 10450 4 341.65
12/17/2021 22:52:50 10450 4 341.28
12/17/2021 23:02:52 10450 4 340.99
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12/17/2021 23:12:54 10450 5 342.91
12/17/2021 23:22:56 10450 5 343.41
12/17/2021 23:32:58 10450 4 343.65
Table 4: Data for day 31/12/2021
Date Time station x 10 (Mhz) | Signal Strength(dB) N radio refractiivty
12/31/2021 7:21:10 10450 24 390.92
12/31/2021 7:31:12 10450 28 391.3
12/31/2021 7:41:13 10450 28 389.11
12/31/2021 7:51:15 10450 29 390.49
12/31/2021 8:01:17 10450 27 391.37
12/31/2021 8:11:19 10450 26 392.47
12/31/2021 8:21:21 10450 28 390.19
12/31/2021 8:31:23 10450 30 392.56
12/31/2021 8:41:24 10450 29 393.27
12/31/2021 8:51:26 10450 26 397.76
12/31/2021 9:01:28 10450 23 401.41
12/31/2021 9:11:30 10450 24 402.16
12/31/2021 9:21:32 10450 26 404.07
12/31/2021 9:31:34 10450 30 408.92
12/31/2021 9:41:36 10450 32 413.45
12/31/2021 9:51:38 10450 30 415.04
12/31/2021 10:01:39 10450 27 414.86
12/31/2021 10:11:41 10450 29 414.55
12/31/2021 10:21:43 10450 29 415.89
12/31/2021 10:31:45 10450 30 413.43
12/31/2021 10:41:47 10450 30 416.08
12/31/2021 10:51:49 10450 29 412.21
12/31/2021 11:01:51 10450 29 412.89
12/31/2021 11:11:52 10450 27 411.32
12/31/2021 11:21:54 10450 19 408.16
12/31/2021 11:31:56 10450 32 407.35
Table 5: Data for day 01/01/2022
Date Time station x 104 (Mhz) Signal Strength(dB)
1/1/2022 12:03:27 10450 17 386.35
1/1/2022 12:13:29 10450 27 385.12
1/1/2022 12:23:31 10450 27 398.36
1/1/2022 12:33:33 10450 28 410.55
1/1/2022 12:43:34 10450 32 413.33
1/1/2022 12:53:36 10450 30 403.18
1/1/2022 13:03:38 10450 28 397.31
1/1/2022 13:13:40 10450 28 386.99
1/1/2022 13:23:42 10450 26 389.81
1/1/2022 13:33:44 10450 28 393.01
1/1/2022 13:43:46 10450 28 386.84
1/1/2022 13:53:48 10450 28 390.34
1/1/2022 14:03:50 10450 28 390.67
1/1/2022 14:13:51 10450 32 387.16
1/1/2022 14:23:53 10450 31 382.16
1/1/2022 14:33:55 10450 31 380.02
1/1/2022 14:43:57 10450 29 372.37
1/1/2022 14:53:59 10450 28 380.29
1/1/2022 15:04:01 10450 28 376.27
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1/1/2022 15:14:03 10450 27 381.53

1/1/2022 15:24:05 10450 25 377.05

1/1/2022 15:34:07 10450 26 379.57

1/1/2022 15:44:08 10450 23 372.15

1/1/2022 15:54:10 10450 21 371.99

1/1/2022 16:04:12 10450 25 374.9

Table 6: Data for day 02/01/2022

Date Time station x 10 (Mhz) | Signal Strength(dB) N radio refractiivty
1/2/2022 6:44:57 10450 30 404.42
1/2/2022 6:54:59 10450 28 405.37
1/2/2022 7:05:00 10450 26 420.15
1/2/2022 7:15:02 10450 32 425.53
1/2/2022 7:25:04 10450 32 425.61
1/2/2022 7:35:06 10450 33 427.85
1/2/2022 7:45:08 10450 31 424.89
1/2/2022 7:55:10 10450 34 427.97
1/2/2022 8:05:12 10450 35 430.67
1/2/2022 8:15:14 10450 35 433.87
1/2/2022 8:25:15 10450 34 438.62
1/2/2022 8:35:17 10450 36 440.27
1/2/2022 8:45:19 10450 35 439.12
1/2/2022 8:55:21 10450 35 435.17
1/2/2022 9:05:23 10450 34 434.7
1/2/2022 9:15:25 10450 34 431.61
1/2/2022 9:25:27 10450 31 429.29
1/2/2022 9:35:29 10450 31 431.77
1/2/2022 9:45:30 10450 33 431.68
1/2/2022 9:55:32 10450 32 430.25
1/2/2022 10:05:34 10450 33 430.36
1/2/2022 10:15:36 10450 33 430.89
1/2/2022 10:25:38 10450 31 438.7
1/2/2022 10:35:40 10450 32 434.52
1/2/2022 10:45:42 10450 30 430.21

Table 7: Data for day 04/01/2022

Date Time station x 104 (Mhz) | Signal Strength(dB) N radio refractiivty
1/4/2022 8:58:02 10450 35 318.6
1/4/2022 9:08:04 10450 37 318.83
1/4/2022 9:18:05 10450 36 324.63
1/4/2022 9:28:07 10450 38 326.56
1/4/2022 9:38:09 10450 38 325
1/4/2022 9:48:11 10450 38 325.97
1/4/2022 9:58:13 10450 38 326.95
1/4/2022 10:08:15 10450 38 326.16
1/4/2022 10:18:17 10450 38 325.36
1/4/2022 10:28:18 10450 38 322.91
1/4/2022 10:38:20 10450 39 322.85
1/4/2022 10:48:22 10450 39 322.83
1/4/2022 10:58:24 10450 37 323.17
1/4/2022 11:08:26 10450 37 323.79
1/4/2022 11:18:28 10450 36 324.23
1/4/2022 11:28:29 10450 36 322.73
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1/4/2022 11:38:31 10450 37 327.17
1/4/2022 11:48:33 10450 37 325.83
1/4/2022 11:58:35 10450 36 328.36
1/4/2022 12:08:37 10450 36 330.96
1/4/2022 12:18:39 10450 36 329.27
1/4/2022 12:28:41 10450 37 325.55
1/4/2022 12:38:42 10450 36 325.94
1/4/2022 12:48:44 10450 37 326.19
1/4/2022 12:58:46 10450 37 328.61
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Fig 1: Time correlation of refractivity and frequency modulated signal strength curves for OSBC on 23/11/2021.
(a) Variation of FMRSS with time as it propagates in atmosphere from transmitter to the recipient.
(d) Variation of refractivity with time during FMRSS propagation in atmosphere from transmitter to the recipient.
(c) Comparison curves of both FMRSS and refractivity of the broadcasting station for specified period.
(d) Shows the variation trend lines of FMRSS and refractivity during the propagation.

NISRT22APR949 WWW.ijisrt.com 1484


http://www.ijisrt.com/

Volume 7, Issue 4, April — 2022 International Journal of Innovative Science and Research Technology
ISSN No0:-2456-2165

e 460 -
33 458
31 4 436 -
& 2o | - J
e £ 4o
= 27 4 = 452 A
73 £ 450 -
= 25 - :
g an e Signial £ 448 1
= - Strength(dB) & 446 - e N radio
g,, 21 4 «_3 444 refractiivty
T 2 441 A
17 440
BOA N 5 b D @ s A D
_?_')t '?i\'\-."}\"{'-"&'\b\% el _IQC\ ] _.\’\ _,:E‘ > _Q.“S?\ ’{‘\5?‘_}'\ ‘Gﬂ;\ o5 .D-P:S\ ?‘E\."'&'Q_m";'\_ Q&'\_ﬂb‘ v"‘b"\-
PSR SRS Al g i U FE ETE I IS
ST T T T SIS 2a ' - . 2h
Time (Munites) Time (Munites)
33 460 = 35 4 460
455 _%" — Signal
= Strength{d
450 ‘E B} Signal
445 & Strength(dB)

23 440 & N radio

—— N radio
21 o refractiivty

refractiivty

Linear ( Signal

Signal strength (dB)
e MNNN W
~ o (R ro
eflive
o wn
Radi
Signal strength (dB)
[l e B S o T o I o IR VS P
] D el L ] MO e L
L R R o O
SEE&EE0YEY
Radio Refractivity, N

Stren dB
$9888325 Y e,
o B B S S s ITaABE882583 — Linear ( N radio
o m o m o m QM SommEm T I T refractiivty)
M~ M~ 20 0 O =]
e e oo o o A A 2c Ses8888338=222 2d
Time (Munites) Time (Munites)

Fig 2: Time correlation of radio refractivity, N and frequency modulated signal strength curves for OSBC on 01/12/2021.
(a) Variation of FMRSS with time as it propagates in atmosphere from transmitter to the recipient.
(b) Variation of refractivity with time during FMRSS propagation in atmosphere from transmitter to the recipient.
(c) Comparison curves of both FMRSS and refractivity of the broadcasting station for specified period.
(d) Shows the variation trend lines of FMRSS and refractivity during the propagation.
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Fig 3(a, b, ¢ & d): Time correlation of radio refractivity, N and frequency modulated signal strength curves for OSBC on
17/12/2021.

(a) Variation of FMRSS with time as it propagates in atmosphere from transmitter to the recipient.
(b)Variation of refractivity with time during FMRSS propagation in atmosphere from transmitter to the recipient.
(c) Comparison curves of both FMRSS and refractivity of the broadcasting station for specified period.

(d) Shows the variation trend lines of FMRSS and refractivity during the propagation.
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Fig 4: Time correlation of radio refractivity, N and frequency modulated signal strength curves for OSBC on 31/12/2021.
(a) Variation of FMRSS with time as it propagates in atmosphere from transmitter to the recipient.
(b) Variation of refractivity with time during FMRSS propagation in atmosphere from transmitter to the recipient.
(c) Comparison curves of both FMRSS and refractivity of the broadcasting station for specified period.

(d) Shows the variation trend lines of FMRSS and refractivity during the propagation.

337 420
11 4 415
= 20 | E 410
) 27 1 £ 405 |
g 2 400 |
5 25 4 c;
& 23 | = 305
= . % 390 4 . N radio
= 21 g . refractiivty
o2 . g 385 o =
@ 10 | Signal .
. Strength{dB) 380 4
! 375
15
370
T S PR - S LY 2
S P s 65',‘31}?".):'? e ‘??Q 5a e \l; bpﬁ,_(\ ,,:5%,,:\ & DP o
RN I RN R TR O S S F I N T
> > ™ T'\ . N RUARCACO I ARt BT T
t
ime (Munites) Time (Munites)
33 4 r 420 33 ro420
31 4 415 — 31 L o41s
- 410 2
& 29 2 20 410
= - 5 = L s B ;
g o7 405 - % 27 - 403 % — Signal
g 25 P 400 g E . L a0 £ Strength(dB)
£ L z0s £ Signal Zz - - 305 & = N radio
7] 4 23 4 .
Té 23 L 3ap % Strength(dB}) :'-... | 3ag :: refractiivty
S 21 | 3g5 B = Nradio =21 | 3¢5 B Linear ( Signal
" £ refractuvty T oed Strength{ dB
19 7 L 3s0 = - 19 1 - 380 »
17 . = 17 - L 375 Linear { N radio
7 F 375 - refractiivty)
15 310 1} = v = GO 1 O O o = o v OO 310
AmemEYEER L2838 Mmoo aa e
€n e enodn fn oo en onoen = owE v pgpu e e s g
EREEREEBEE R SH3ZHZIIIREZ
Time (Munites) Time (Munites)

Fig 5: Time correlation of radio refractivity, N and frequency modulated signal strength curves for OSBC on 01/01/2022.
(a) Variation of FMRSS with time as it propagates in atmosphere from transmitter to the recipient.
(b) Variation of refractivity with time during FMRSS propagation in atmosphere from transmitter to the recipient.
(c) Comparison curves of both FMRSS and refractivity of the broadcasting station for specified period.

(d) Shows the variation trend lines of FMRSS and refractivity during the propagation.

IJISRT22APR949

WWW.ijisrt.com

1486


http://www.ijisrt.com/

Volume 7, Issue 4, April — 2022 International Journal of Innovative Science and Research Technology
ISSN No0:-2456-2165

37 445 -
35 440 1
435

g 33 Z 430
2 E axs
£ 31 E 423
§° — Signal g 420
& 2 gt 2 415 o N radio
= ) refractiiviy

E" 27 410 A

& 405

00 -

A S RN I A LB Lt 8 PO T N
RS N ‘1\.*;?::\059'0;:: i T B S s s 6b
SLRIRTR R e RS ey 6a R el NN

Time (Munites) Time(Munites)

35 - 420 35 - - 420

30 - - 410 30 - - 410

= ] L = | L — Signal

g 00 - g 2 00 =z Grength(ds)

= 20 SECTV = 20 - -0 F

E‘ 15 - - 380 £ = Signal E‘ 15 - - 380  F

5 10 L 370 & Strength(dB) £ 10 - - 370 g —— Nradio

n S n S refractiivty

5 5 - 360 & N radio 5 5 - S0 &

& O e 3500 refractiivty & O ‘o 350 8
NHmSERE8 o NAafR8 & —— Linear ( Signal
STASIN SATHN Strength(dB))
~ o~ o= ~N o~ =t
L B B B B B | Lo T B o B B |

Time (Munites) 6c Time (Munites)
6d

Fig 6: Time correlation of radio refractivity, N and frequency modulated signal strength curves for OSBC on 02/01/2022.
(a) Variation of FMRSS with time as it propagates in atmosphere from transmitter to the recipient.
(b) Variation of refractivity with time during FMRSS propagation in atmosphere from transmitter to the recipient.
(c) Comparison curves of both FMRSS refractivity of the broadcasting station for specified period.
(d) Shows the variation trend lines of FMRSS and refractivity during the propagation.

330
328 -
£ 326
Signal 324 1 — N radic
Strength(dB) 3 322 | refractiivty
320

W

o

¥
")
[
[ =]

|

Radio Refractivity, N

Signal Strength (dB)

[F¥ 73] [F5) 3]
e ML By sy By N
IR SR P R I

refractuvty)

T T e e e e N
88805 RI¥ABIY 318
Gd 60 o o0 o0 60 o0 o6 60 60 o8 o AT R R ]
e I L e B B s B B B S B 5t ] e R T N LN L P M S
LR RS L R Bt B L it B T 7a R i
oo oo = o =~~~ = S @ @ @ AT T TN T N R 7b
Time (Munites) Time (Munites)
39.5 4 r 332 40 4 332
4 330
39 - 330 P 39
385 4 - 328
- £
L o328 2 38 326 “
5 -
& 38 5] —_ £ e Signal
= = =] 324 E
= 375 - 326 € = 37 3 & Strength{dB)
.5 z N g
g 37 =§ — Signal E" 322 -'E‘ — N radio
& 1 F 324 = 36 a fivty
£ & Strength(dB) £ 3 320 refractiivty
= 365 o 118 B i i
g F 322 === N radio Té 35 318 E ];;mar( S;gnal
;:%n 36 refractiivty Bl 316 ength{dB)}
7 -} N
355 - 320 34 N Lln_ear(N
55 4 314 radio
35 318 312
ol v gn oen o =k 88 = W Oh o L - O T .~ . A e R~ L.
A I S B I B B B Bl s S B B R I
85 65 o3 65 o4 ©5 65 63 o3 &5 o o9 o8 o5 ©9 o8 G5 o0 OO ©0 ©9 65 o 68
A A i e ot G ot A - R R R R
- - e s B B = R e R el
S &8 &&=~ m 2 =225 == 7c 283 g===D=2=23 7d
Time (Munites) Time (Munites)

Figures 7: Time correlation of radio refractivity, N and frequency modulated signal strength curves for OSBC on 04/01 /2022.
(a) Variation of FMRSS with time as it propagates in atmosphere from transmitter to the recipient.
(b) Variation of refractivity with time during FMRSS propagation in atmosphere from transmitter to the recipient.
(c) Comparison curves of both FMRSS and refractivity of the broadcasting station for specified period.
(d) Shows the variation trend lines of FMRSS and refractivity during the propagation.
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. DISCUSSION

Critical overview of the above curves reflects the same
result that frequency modulated radio signal strength varied
inversely to radio refractivity. That is, at a rising point of
radio refractivity, frequency modulated radio signal strength
is observed falling. Though mostly the two may have the
same variation trend-lines direction, it is clearly featured in
nearly all the above figures that a fall in radio refractivity
increases the strength of OSBC frequency modulated radio
signal at any point of reception during broadcasting
operation. The only exception of figure 3 presents a case
where the organization observed a stoppage in operation with
the signal strength dropped to the lowest level irrespective the
corresponding level of the radio refractivity.

V. CONCLUSION AND RECOMMENDATION

The above analyses maintain the algorithm of radio
refractivity, N as a function of other climatological
parameters that determine the rate of change in the velocity
of frequency modulated radio signal moving from one layer
to another in the atmosphere reference time. The system
algorithm for N is shown below.

6
N = (n-1) x10 (1)
- _776 e
N = Ndry + NWet == P+ 4810T) (2)
H = Love 3)
es(t)
_bt_
es(p)= aet+o 4)
=776°
Ndry = 77.6T (5)
5 e
N =3732x10 = (6)
wet T

where n is the refractive index of air, N (N-units) is
atmospheric refractivity, e (hPa) stands for water vapour
pressure and e, (hPa) is saturation vapour pressure, T is air

o]
temperature (K) , t is dew point temperature in C and H is
relative humidity.

Therefore, a good reception of frequency modulated
radio signal strength (FMRSS) is always achievable when all
climatological parameters are at the normal states of
favorable weather condition of moderate pressure, relative
humidity and a fairly high temperature where radio
refractivity will be at a low level for an improved frequency
modulated radio signal strength in broadcasting operation.

This has recommended a reasonable determination of
frequency modulated radio broadcasting station site location
with stronger transmitting equipment (transmitter and
antenna) and appropriate antenna height positioning, that will
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favor low radio refractivity and strong frequency modulated
radio signal strength.
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