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On Reducing the Shadow Region for Extending
the Service Area of TBN-Jeonju Broadcasting
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Abstract

In this paper, we investigated the shadow area of radio programs which are currently being broadcast via FM 102.5
MHz in Jeollabuk-do consisting of 6 cities and 8-guns. The field strength data of FM 102.5 MHz was used with crite-
rion of shadow area. As a result, the field strength of the eastern mountainous area in Jeollabuk-do was very low. We
also measured, compared and analyzed the field strength of 102.5 MHz(TBN-Jeonju), 100.7 MHz(KBS) and 99.1 MHz
(MBC) in Jeollabuk-do. Based on the field strength data, we tried to find what correlation exists and how much influ-
ence is between difference of antenna output power and solution of shadow area. In result, enhancement of antenna
output power is not solution in terms of reducing the shadow Area of 102.5 MHz(TBN-Jeonju). In addition, we mea-
sured, compared and analyzed the field strength of 102.5 MHz(TBN-Jeonju) and 106.9 MHz(EBS). In fact, the relay
stations with 104.1 MHz, 104.9 MHz, 105.3 MHz and 107.5 MHz of EBS FM has a number of FM relay stations
in the eastern mountainous area of Jeollabuk-do. As a result, we confirmed that EBS almost did not have shadow area
in the eastern mountainous area of Jeollabuk-do based on the field strength data. As in the case of EBS and KBS,
we suggest installing TBN-Jeonju FM relay station with the best solution to reducing the shadow area to extend the
audible range of TBN-Jeonju.
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Table 1. Population of the eastern mountain area(2009).
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Table 2. Vistors to local tourist attractions(people)!*.
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Table 3. The average traffic volume by highway(cars/daily)” "
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Table 4. Criteria of field strength for noise levels.
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Fig. 2. Field strength comparison graph in Jeonju.
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Fig. 3. Field strength comparison graph in Wanju.
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Fig. 1. Field strength measuring equipment connection diagram.
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Table 5. Field strength in Jeonju(Unit: dB £ V/m).
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Table 6. Field strength in Wanju(Unit: dB zV/m).
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Table 7. Field strength in Tksan(Unit: dB £ V/m).
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Table 8. Field strength in Gunsan(Unit: dB zV/m).
No =4 A A% TBN A% KBS AF MBC
1 4uF 4993 A © 50 68.5 56.2
2 2%F FAIGAEA & 49.1 56.8 575
3 H$EE a8 4 62.3 66.7 60.6
4 S5 AR g 49.0 579 535
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6 o XAz dopaEa ¢ 475 61.9 713
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Fig. 4. Field strength comparison graph in Iksan.
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Table 9. Field strength in Gimje(Unit: dB zV/m).

No =4 A4 A TBN A KBS 23 MBC

1 Wy A ATER JEFHAY 489 63.3 57.6

2 FTEHH 2MEE 9 IC 448 61.5 65.4

3 A5 AR Y o 49.9 67.1 58.6

4 egH AT 1gsg o 56.3 65.3 59.6

5 EgH Az Axg dM3y 62.9 66.2 63.1

6 B9 Al ZARAL 62.9 68.9 59.7

7 2 S ZAM D & 56.3 67.1 63.1

8 2EEs AAY FRA e o 66.4 67.7 70.5

9 2 M xE FARFAL 64.1 56.4 64.7
B 10. B o9 A BT AZSX)(ES: dB 1 V/m)
Table 10. Field strength in Buan(Unit: dB z£V/m).

No 33 dx AF TBN AF KBS A3 MBC

1 749 e xS 68.7 66.9 66.8

2 AgtA A Agtus & 59.4 59.5 60.5

3 S e Ak 3 435 426 40.7

4 SIMH Fale] FAlzn 53.4 51.7 42.6

5 AN 3] wsks 354 35.2 323

6 WA AxE] R RE 384 411 39.5

7 AN MEE AERRS 30 B2 411 46.7 457

8 oA FHE 9Axu 515 485 56.0

9 A e dsoldta o 67.5 67.4 72.5

10 Feobg A9je FekeiEaed 572 60.6 55.5

11 WAk 9 3g lWnls HuAlAz 64.8 69.0 68.2
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Fig. 6. Field strength comparison graph in Gimje.
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Fig. 7. Field strength comparison graph in Buan.
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B 12, 24T 99 AA A ASH(HE: dB 4 V/m)
Table 12. Field strength in Gochang(Unit: dB z£V/m).
No 34 dx AF TBN AF KBS AF MBC
1 IS wEY 1¥TH 245 26 27
2 ok wfabe] o APEARA 28.8 30 34
3 oW AYE FoHATAL 35.2 40 40
4 gt S1gE] AdsHANEA 29.8 29 37
5 Adw Gk AAEARA 324 38 38
6 U A SHUEATA 543 60 63
H 3. 94T 9 AA A AEX(HE: dB ¢ V/m)
Table 13. Field strength in Limsil(Unit: dB z V/m).
No =3 A AF TBN AZ KBS 3 MBC
1 A& X0 170 Fe 51.8 575 61.8
2 #ed #Ey BELA 47 472 53.1 57.6
3 TUH Aot JolAFdTgH 69.9 65.2 81.8
4 U FE SAFAL 73.0 65.5 70.5
5 AR A ZEAE 37.6 28.9 33.9
6 Y-S FANAE 36.4 332 424
7 oH i dHEFAL 29.8 29 37
B 14 47 499 AA B ASH(HE: dB 1 V/m)
Table 14. Field strength in Sunchang(Unit: dB g V/m).
No e A TBN 2+ KBS A MBC
1 AW e 27 =2 AAFAL 30.0 23.2 32.7
2 AW =EF 27W, 21 WA 28.7 242 334
3 ¥ E o3 Fan ¢5% 26.3 29 312
4 5 AREA 345 208 257
B 15, A 9 A4 BT AZSX(ES: dB 1 V/m)
Table 15. Field strength in Namwon(Unit: dB zV/m).
No =23 A4a A= TBN AF KBS 2 MBC
1 Al 9] 17 25 28 AFAL 42.0 34.9 54.2
2 4% F49 294 24.7 38.1
3 e 9Jole] thAHANEA 332 26.0 39.1
4 =AW $48 FAHEANA 247 24.6 30.5
5 FaA g FEEA] T 30.9 226 35.5
6 L = 23.4 216 29.0
7 AR ik ARHAFA L 514 40.0 51.5
8 Al gHE Aiksd 27.1 25.7 235
9 G S8 H Avtan & 34.4 32.7 403
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Table 17. Field strength in Jinan(Unit: dB z£V/m).
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B 19, WEArE A

B 27

A& SAA(S9: dB 2 V/m)
Table 19. The average field strength measurements of the radio stations(Unit: dB £ V/m).

12
o
[
o
z,
o
-0,

A | & | oab | 2 | A | | BE | 2R | QA | | 9 | B | A | A5
A TBN | 64 | 48 | 48 | 46 | 57T | 53 | 48 | 34 | 50 | 30 | 33 | 26 | 27 | 27
AFKBS | 72 | 58 | 58 | 58 | 65 | 54 | 52 | 37 | 47 | 23 | 28 | 34 | 33 | 30
HFEMBC| 68 | 51 | 59 | 59 | 62 | 53 | 50 | 40 | 55 | 31 | 38 | 29 [ 29 | 32
H 20. A=A EBS FM e FA4 d3
Table 20. EBS FM radio relay stations in Chonbuk.
EBS A4 Ad M % M B2 FM AE M =319 FM
For 105.3 MHz 104.9 MHz 104.1 MHz 1053 MHz 107.5 MHz
T34 29 100 W 100 W 100 W 100 W 3 kW
el FF CP ring CP ring CP ring CP ring CP ring
Qe ol5 3 dB 2 dB 02 dB 0.2 dB 6.5 dB
Gl 838 m 176 m 337 m 696 m 1,512 m
= o 2oy E 5 et Ao g aiatnto] A5 TBN,
; %ﬁ_{a EBS B We WA A% 44 Mol Tk % 21
= YA/ A A EY oA % TREE B9 Fpow T
i V \Ase, =™ 240 23902 nohd $A00d04 354 2
ol RO 93 kW £33 1069 MHAEBS) 94 7 2
10 of Aol A 9] A A= FA HA¥FoZ 3ES
’ L L 1% 4= Sl 3E 21904 A BE SN &
Tz A A e e EETEZEL T ok g FAV|E B Ze oy HFH A A
*ARSS A dEoH, B9l dB eV FHE BHH R A3 Aotk 23 ¢he) &
O 16, 5341 A9 QA A= X HE AR 5 w)g- ST, 4 %5, 3 BT 2 B2 1w

Fig. 16. The average local field strength measurements
of the radio stations.
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A27F AN B

106.9 MHz, 354 82 3 kWE W43t ok
o}-2] EBS FM 2t]2& AEH 57)9] 5729}
1°ﬂ w}ﬁ FMXﬁJr = gRala glojA oA Hww,

AERE g5 et A9 We 59 A9 A
E}L A5 %HJ%A FAE 719 SHatA dolA

19 W % 2 ebt 3
AR hE A9 A B

o

AE AR HA FEo]
1*7} At FEskaL s oL

A% o= ﬂl"}ol §17] m ol %

OLL

%9 1025 MHzL‘r EBS<] 106.9 MHZ«]
ggkol HH% ket ol
%(1025 MHz)# EBS(
3O

2 wlodaa 9

Sl
N
i
rlo
o g
5
23
o,

AR 8k lejA FAIA el FM 2t =
#2004 & F
HO

Aol FFETY S Fa F XA AFuF

A Y 5

AAZ FA FI4 L

106.9 MHz)¢]

S 9umzity, AA = SAAX7}

A O
E
a9 174 a9 18& 37U EBS ?;74]*7}

102.5 MHz(TBN)$} 106.9 MHz(EBS)
43xe] olm| A ojT, WA ROk
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21 A5 F8 A, F AA A= S7X (A TBN vs EBS, ©$l-dB 1V)
of

Table 21. Field strength measurements

main cities and guns in Chonbuk(TBN-Jeonju vs EBS, Unit-dB V).

No 24 TBN(102.5 MHz) EBS(106.9 MHz) s
1 AFA T AEEH 72.66(5) 77.32(5) 26 m
2 SFT Fold THv|eH 52.72(5) 73.13(5) 83 m
3 QakAl AIHZ 1 AAH 39.43(5) 52.53(5) 2 m
4 TR A E87) A 37.98(5) 48.70(5) 18 m
5 HAA XAs HAAA 47.75(5) 60.48(5) 28 m
6 FohE Fobg Hekr A 43.52(5) 50.51(5) 24 m
7 BAEA AT AwAA 35.06(5) 25.84(5) 17 m
8 AT A gATH 34.55(5) 4231(5) 242 m
9 AT Ay ST 22.70(2) 22.88(2) 94 m
10 Akt ks XA 19.53(1) 24.13(2) 384 m
11 B3 By BT 19.82(1) 27.95(2) 236 m
12 At A AGHANA 19.17(1) 24.66(2) 387 m
13 T IFF AT H 24.60(2) 19.71(1) 59 m
14 SEA AIHE FEAH 22.68(2) 24.63(2) 210 m
H 22. FF7 AA Z=(HF TBN vs EBS)
Table 22. Field strength measurements of Muju(TBN-Jeonju vs EBS).
= TBN(102.5 MHz) EBS(106.9 MHz) EBS(104.1 MHz) EBS(104.9 MHz)
Bxs BEE 753 19.82(1) dB 1V 27.95(2) dB £V 71.80(5) dB £V
B3 AW 19.25(1) dB 1V 21.85(2) dB 1V 65.83(5) dB £V

o2 Yehve A4 BT S g2 FEY
22 FEYS Hola ot HH e =8 w5
Bk FFE AL 1614 m9] Hits F
508 B IAER o] R HYFHRI 4kt A
of TAJo]7] wjito] MWtAo R e AA A= gk
S Hola 9t} ©EdiAl 7 B2 AIEE AF
& FA L AATL o] FAXE B BE 9 A
o] glojd Ao E o & & QAN OE 4kt A
S Egstel A 2o FM UES 37 YalMe
Ak 54, Muh 97, Ay T4l 59 dEse ©
< 8R1ES aFsjottt st ofFfFol i, §E
Al oo} 2 EAZF HAEEA] RS AT B
NI AF AAS AA sAdsforyt gtk

a9 193 19 202 F57Y EBS $AAT) 9

2

1419} 102.5 MHz(TBN)$} 106.9 MHz(EBS)
273k oluAlo|t}. HA] A7}

fo rr

R
PAVE IO

ol

oy
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a9 219 a9 2e 47

FEa3 239 EBS

104.1 MHz(FAl 5347)3} EBS 104.9 MHz(5A +
)9 HA BT SAGY o AR AA B= S
ggkol wi$- Atk AA A= Fel 71.80 dB pVH
65.83 dB VoI, FH Fe(s) A wh§- FEagl
t}. o] Hol= EBS A4} & AT Aduy
DT, FEA GA A T AA AT ghel

BA
- =4 SAEAD G99, S, FEE A%
T GES tEAQ Akt Y F sl 4
o] AA A= AZA7F F 230 v} k. o)X 9
Al Akl g o) JEgoz AA FT FE H3A]
TFEA 28 2742 2 £%0] ¥4 getE A
S A RAFa ok Fere ou #3 4 FS
TARl B3¢ tEo a7 b2 A AAsta 75
1 QlE Folth A2S u&EER 9 fEoE o
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t 2010 Apr 24 15:28

FaEYE 4D JUE A

t
HKR 105 900 MHz

do

Sat 2010 #pr 24 14:12

o A% sha et

Sa
REF 108.8 dBuV MKR 105 900 Mz
dB/ AWrite Horm B _Blank Horm dBuV
Freq
TER!
126.9@0 MH=z Center
z
Start
&8
Stop
3
CF Step
| AuTo ||
5
Freq Dffset]
[Con_ =
B
Channel
Setting
CENTER 106.900 MHz SPAN z 000 MHz
RBY 30 kHz VBY 30 kHz SWP 20 ms ATT_10dl

J8 17 B35 AF TBN AA 751025 MHz)
Fig. 17. TBN field strength of Muju-eup(102.5 MHz).

t 2010 Apr 24 15:25

Sa
REF 108.8 dBuY MKR 102.500 MHz
dB/

A_Write Horm B_Blank Horm 19.62 dBUY
Freq
CENTER]
192.509 MH= Center
=
Start
5
Stop
3
CF Step
JETIE [ WAL ]
5
Freda Dffset]
[iTTM| - OFF |
B
Channel
Setting
CENTER 102.500 MHz SPAN 2.000 MHz
RBW 30 kHz  VBW 30 kHz  SWP 20 ms  ATT 10dB

J8 18 735 EBS A Z=(106.9 MHz)
Fig. 18. EBS field strength of Muju-eup(106.9 MHz).

Sat 2010 Apr 24 14:57
HKR 102.500 MHz

RER 108.8 dBuY
10dB/ A ¥rite Norm B_Blank Horm 13.25 dBuY
Freq
CENTER.
le2.508 MH= Center
=
Start
5
Stop.
5
CF Step
| suTo | T
5
Freq Dffset
[COn_ T
T
Channel
Setting
CENTER 102.500 WHz SPAN 2.000 MHz
RBW 30 kHz  VBW 30 kHz  SWP 20 ms __ ATT 10dB

T8 19, 73 A3 A3 BN AA Z=(102.5 MHz)
Fig. 19. TBN field strength of Muju-Seolchun(102.5 MHz).

A Bt} gz ol FA|F Q) aga FF3 0]
A% ZAjo] AAsHA QoA 3lnt EBSS] 7
G o] Fo] FAALE FHElY o] 2 MulA 1Y
of > ASAAE FAT F AT

3% 24914 EBS 106.9 MHz2] A B= SAHAE
AHEE F5A EEo] 3 kW= A

N
El
of

3

REF 108.8 dBuV
10d4B/ A MWrite Horm B_Blank Horm dBpV
Freq
CENTER
1086.900 MHz conter
5
Start
5
Stop
T
CF Step
E[ =]
}?req Offset]
] o |
i Channel
Setting
CENTER 106 .800 MljiZ SPAN 2 000‘ MHz
RBYW 30 kHz VBY 30 kHz SWP 20 ms ATT 10dB
=z e
a8 20. 3 A7 EBS AA 7%(106.9 MHz)
Fig. 20. EBS field strength of Muju-Seolchun.
Sat 2010 Apr 24 15:30
REF 108.8 dBpv MKR 104.100 MHz
B/ A Write Horm B _Blank Horm 71.80 dBpV
Freq
TER
104.128 MH= Center
5
Start
=
Stop
-
J l CF Step
I Jk | o [
| Frea 0ffsed]
! "ll O
. SOl
I ‘ = Channe 1
Setting
CENTER 104,100 MHz - SPAN 2 000 MHz
REW 30 kHz VBW 30 kHz SWP 20 ms ATT 10dB
[e]
J& 21. EBS 104.1 MHz AA Z=(F-F5
Fig. 21. 104.1 MHz field strength(Muju-eup).
Sat 2010 Apr 24 15:01
REF 108.8 dBpV MKR 104.900 MHz
B/ A MWrite Horm B_Blank Horm 65.83 dBpV
Frea
CENTER
104.900 MHz conter
=
Start
5
Stop
W -
“ h CF Step
il E =]
I Frea Dffset
o W
! i Channe
Setting
CENTER 104.900 MHz SPAN 2 000 MHz
RBW 30 kHz VBYW 30 kHz SWP 20 ms ATT 10dB

T2 22 EBS 1049 MHz 3A Z=(F-F-4

AR STA==SP ] zq)

Fig. 22. 104.9 MHz field strength(Muju-Seolchun).
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EBS(105.3 MHz)
48.66(5) dB 1V
EBS(104.9 MHz)
80.62(5) dB 12V
EBS(107.5 MHz)

52.68(5) dB 12V

EBS(106.9 MHz)
24.66(2) dB £V

EBS(106.9 MHz)
19.71(1) dB 2V
EBS(106.9 MHz)
24.63(2) dB gV

TBN(102.5 MHz)

TBN(102.5 MHz)
24.60(3) dB £V
TBN(102.5 MHz)
22.68(2) dB 1V

B2 B F1258 20106128

) (A= TBN vs EBS)
Table 24. Field strength measurements of Gochang(TBN-Jeonju vs EBS).

. (A TBN vs EBS)
Table 23. Field strength measurements of Jangsu(TBN-Jeonju vs EBS).

=t
e

25904 FA] EBS 106.9 MHzS] A7)

3
it

E

BRLEPREHL

Table 25. Field strength measurements of Namwon(TBN-Jeonju vs EBS).
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B 26 AT M SAL B 79 e 2
Table 26. Basis for calculating service area of Jangsu FM relay station.
£ Fi L o5 44 9 75 &4 AEBARY

0.5 KW 88~108 MHz 32 dB 1.0 dB —1.2 dBK

B 27. A5 M $A2 A A% 24E WA 1
Table 27. Field strength data of Jangsu FM relay station(8-way).

P\ pas 71 (km) E,(dB) P(dBk) Pi(dB) S(dB) E(dB) H(m)

0 25 65.17 —1.2 —5.03 21 48 309

45 23 74.43 —1.2 —4.77 30 48 653

90 25 70.67 —1.2 —1.53 23 48 398

135 30 71.18 -12 —1.02 23 48 612

180 30 70.97 —-12 —0.23 22 48 670

225 52 60.85 —1.2 —0.35 12 48 862
270 47 63.17 —1.2 —1.03 15 48 795
315 45 67.39 —1.2 —1.81 20 48 723

U F5e 2t A AFESl= CP ring antenna S

YA 839t CP ring antenna= 4% H}
o} 4 AE FAO AT 4 A 1A AT
FY ZEHHE AHSFOEN CP ring®] WAL I
He AXTA F A B5 E4E M 5 3
q_[9].

E=E+P,— P —§ 3)

A7NM, E= 54 A& FAF AE(dBk) P71 kw

d wjo] A3 AA BEdB)ol, Pe FEA ' \ ' : e
5 = 2+ FA L T BYT
A gEA(dB), ST FHANGARAB), He 54 A8 24. A5 FM S8 A AR 2 LE(500 W)
e I - Fig. 24. Field strength distribution of Jangsu FM relay
dE2m)(EFA EA(78m) — BT Aol . station(500 W).
aY 238 A BFAM AL WE IR

H, A4 I M SAA A2 2AS Hl"OZ ser-
vice area(%) B HA AT BEEE 747 AlEE 0]
Aste] 3 287 19 240] eI

M Z7149] CP RING StElU] T34 &8
500 W2 7H33F & Ao vk service area(%)
A A BE=r) % 285 17 249 YERY 9tk

a3 259 a9 268 AFuETE FM $A 4
g FF At AAske RS 7HHeE YEd
AlEFo]A dlo|Efo|t}. F5= Z/Fatel|= KBS, MBC,

sa

T8 23 A% BM FAL W FOREEY SKT] £, SA&7F A2 ek & 262 75 4
Fig. 23. Broadcasting area of Jangsu FM relay station B EM SR AlEE S 3 At 2ol
(Mountain Palgong). AFuTEEY 57 23 M SALE BF
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H 28. A4 FM TAIA W4 service area(500 W)

Table 28. Broadcasting service area of Jangsu FM relay station(500 W).

34 T4 4 79 HH(km') HHE WA (km') W4 service area(%)
% 607.46 58.04 9.56
Al 354.01 202.52 5721
A 544,27 198.16 36.41
e 749.10 479.64 64.03
5 629.76 90.80 14.42
Het 49281 162.92 33.06
<% 500.29 160.16 32,01
4 820.56 134.24 16.36
ot 508.13 276.24 5436
qA 596.49 401.52 6731
2 531.87 397.64 74.76
A5 9z 11131 21.84 19.62
A gt 94.88 2.96 3.12
hs 697.73 160.28 2297
Z1k 788.78 295.60 37.48

B 20, ¥ HAAEFM A4 500 W w25 service area(%)
Table 29. Broadcasting service area of Muju FM relay station(500 W).

$4 79 g4 79 "y W WA W4 service area(%)

AE 5 629.76 453.24 71.97

& 531.87 152.24 28.62

ZIt 788.78 282.08 35.76

9 A% 60.80 22.04 36.25

a4t 576.44 303.00 52.56

FTE B 583.31 108.84 18.66

435 852.16 292.56 3433

ol 540.97 124.20 22.96

g 4 176.35 23.48 1331
i 79 FF At A9 59 A il T PA T WA o] FjHow Z vk, AA W
A BFA M TALEY =2 iz s & FE oA W WAool A7) witoln, 4kt A
A ZRAY = JAT, T8 26 2 3 290049 2 9] 749 W service area(%)2h= 214 HoJE{ Ht}
o] B} A|9o.g A} fAo] Al & A A35% T AR o] AY ER2E F40F oA WA H
(357 N2 23 ) R AR As1REE = SAAY A GRS S A A dHE 2
= = A WEse] A 22)d wheke B
AHE Qi 3 8AA FeTtolv &S vz o=
229 =2 W service area(%)S BRI e =
W FEaoly St ta v B service E =AM e AEAY 67] Al, 87 ol st
area(%)E UEMIL itk ol AAl F573 &% HAFAFEE(102.5 MH2)8 A Z= A3 HlolE
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