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Modelos usuais

= |ONCAP

m lonospheric Communications Analysis and Prediction

m ICEPAC

m lonospheric Communications Enhanced Profile Analysis
and Circuit Prediction Program

m VOACAP

m The Voice of America Coverage Analysis Program



IONCAP

lonospheric Communications Analysis and Prediction
Program (IONCAP).

O IONCAP calcula:
m [ntensidade de campo;
m Confiabilidade do modo;
m MUF;
m LUF.



IONCAP

Permite especificar:

m Ganho da antena;

= Angulo de irradiagéo;

m Poténcia de saida;

m Hora universal;

m Coordenadas;

m NUumero de manchas solares;
m Fluxo;

m indices A & K.
http.//elbert.its.bldrdoc.qov/hf.html




ICECAP

|IONCAP:
- Baixa performance relativamente as regioes polares;
- Utiliza perfis de estrutura de densidade de eletrons superados.

Foi desenvolvido um novo modelo considerando a
condutividade da ionosfera e a densidade de eletrons.

Novo modelo:

lonospheric Communications Enhanced Profile Analysis and
Circuit Prediction Program.

- Considera diferengas entre as regioes da ionosfera;

- Contem algoritmos para circuitos atraves de regioes de sub-
aurora, aurora e da capota polar.



VOACAP

Em 1985 a radio VVoz da Ameérica adotou o algoritmo
lonospheric Communications Analysis and Prediction Program

Apos as modificacoes o nome foi alterado para Voice of
America Coverage Analysis Program (VOACAP)

O desenvolvimento do VOACAP foi acompanhado pela VOA e
pelo Naval Research Laboratory and the Institute for
Telecommunication Sciences (Department of Commerce,
NERVAVE

http.//elbert.its.bldrdoc.qov/hf.html
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Conceitos Fundamentais

n IMF — Interplanetary Magnetic Field
m Bz

® Manchas solares (sunspot)

= SFI (fluxo solar)

m Indices A & K

m SSN — Smoothed Sunspot Number



Interplanetary Magnetic Field

IMF — Interplanetary Magnetic Field € um outro home do
campo magnético do Sol.

O campo magnetico do Sol vai alem do sistema solar e por
ISso € tambem chamado de Interplanetary Magnetic Field

-

magnetosheath

P e ﬂ/‘ . magnetopause

neutral sheet




Bz

* O IMF € uma grandeza vetorial Bx, By e Bz

» Bx e By sao paralelos ao plano da eliptica

» Bz € perpendicular a eliptica.

» Bz € criado por ondas ou outros disturbios no vento solar.
» Se Bz < 0 ocorrem mudancgas na magnetosfera.

» Bz varia de —200 a +200 nT

* Proximo a Terra -37 < Bz < +37.

* Se Bz < -7 procure um bom livro para ler.

www-ssc.igpp.ucla.edu/personnel/russell/papers/initial_Polar/



Indices

Fluxo solar
SFI=63,75+ 0,728 N + 0,00089 N?
Onde N = média do numero mensal de manchas solares

Indice A é uma medicao diaria da atividade do campo
geomagnetico variando de 0 a 400. Se:

A<10 Bons DX. Verifique para onde esta aberto.
10 < A <20 Condicoes desfavoraveis, insista.
A>20 Desista, va pescar.

Indice K é igualmente a medicdo da atividade do campo
geomagnetico para um periodo de 3 horas e varia de 0 a 9.
Se K aumenta, aguarde aumento de A.



WAYAY

Date Hour SFI A K Forecast
29-Oct-2003 18 274 20 7 R=230 Ext G5 S4 R3=>Sev G4 S2 R3

G R S Intensidade
Extrema
Severa
Forte
Moderada
Fraca

= N®WAhO

5
4
3
y
1

=N~

G = Tempestade Geomagnética
R = Blackout de Radio
S = Tempestade da Radiacdo Solar



[Labaredas (flare)

Classe W/m?entre 1 e 8 Angstroms
B 1 <106
C 10 < = | < 10-3 Causam poucos transtornos
M 10-5 < =1 < 104 Causam breves blackouts de radio
X | > = 104 Causam longos blackouts de radio




Smoothed Sunspot Number

* O numero diario de manchas solares nao tem relacao com a variacao da
ionosfera;

* O indice lonosférico, R12, é derivado do numero diario de manchas
solares.

 R12 é o valor da média suavizada do periodo de 12 meses de manchas
solares.

[(n1/2) + (N2 + n3 + ...n11 + n12) + (n13/2)] / 12

Onde:
n1 = Jan 1980, n7 = Jul 1980 e n13 = Jan 1981

http.//www.nqgdc.noaa.qov/stp/IONO/sunspot.html

http://www.sec.noaa.qov/info/qlossary.html




Grafico do SSN

Solar Cycles 2223

il I|.I ' .
an
80
0
60
5I]
1I]
ﬂ Hlmliﬂwﬂ‘ﬂ

[=r B ] ﬁmﬁmmmmm )
[— I — I —] E =
B = e )
L-—-- - - =




WinCAP 3

v Introducao

v Conceitos Fundamentais
= Configuracao

m Analise dos Circuitos

m Interpretacao dos Resultados



Configuracao

m Localizacao (coordenadas e hora)
= Integragcao com o GeoAlert

= Antena

m Local de recepcao

m Frequeéncias de trabalho

= Grupos



[Localizacao

Circuit Configuration Manager

Group #1

[Manager

Counkry:
Locations

ik

Lakiude: : st |5

Longitude: 46,62 Efinds W

E. South America Standard Time

Time Zone

Configuratio




Integracao com o GeoAlert

Circuit Configuration Manager
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Integracao com o GeoAlert

%}:Eeunlert YWizard %Eeunlert Wizard

Current - Iss

Flie

Current - Issued: 0900 UTC, qua,
Fluz
A-Inde:x A-Index Unsettled

k-Indes 0 Extreme

£ 24 Hours Mexk 24 Hours Mext 24 Hours
General Mircr General eneral
Geamagnekic Minar Geamagnekic Geomagnekic
Radiakion Mone Fadiation R adiation
Minor

Prediction Far ter, 21 out - Issued: 2

Flie

Prediction For qua,
Fluz:

fu p by Ju}

Probabilities 20% Chance of Major Storm @ Mid-latitudes Probabilities
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#GeoAlert MUF Map - Station : PY2ZYP - 23.56° 5, 46,660 W, Grid sq: GGEBqgk

=182

21:40:45, quarta-feira, 18 agosto, 2004

Activate | | Fields

Squares Marnes Yalues || Amatenr  Conkest Selector J

Menu Done

‘agu:u, 53M: 34, URSI, Short, PY2%P, Brazil I -

<= S0M
== alM
== 401
== 30M
== 20M
<= 17M
<= 15M
== 1ZM
== 10M

Pask-24 Hours: Skrong | Mezxt-24 Hours: Moderate |J|21IIIIZIZ| 1 | » |||18 agu:u| 1 | FI

Fredictiun iz For current month and the hour is in sync, Actual HE propagation may be affected by current solar activiky,

Display predicted MUF or FOT For each arid field

t’-.'StartI | 25 o - cniHlank Evpraes “@?ﬁ i S e | B3 o+ 7y & rm & » | VHR 12040




77 GeoAlert MUF Map - Station : PY2YP - 23.56° 5, 46.66° W, Grid sq: GGeEgk - |ﬁ

‘ 13:02:51, quinta-feira, 19 agosko, 2004

Ackivate || Fields Sguares Tarmes Yalues | amakeur  Conkest Seleckar J Menu Done

‘agu:u, 33M: 34, URSI, Short, PYZYP, Brazil ‘ I - - -l

Ranges 20 4| Pl
Lower Freaq: -

Higher Freq:

o= 7.3
== §5.49
<= 9.67
<= 10.34
== 12.01
<= 13.13
<= 14.36
<= 15.53
<= 16,70
<= 17.87
<= 19.05
<= 20,22
<= Z1.39
<= Z2.596
<= 23.74
== 24,91
<= 26,03
<= 2725
<= 28.43
<= 29,40

Past-24 Hours: Skrong | Mewxk-24 Hours: Minor |J|13EIEIZ| 4 | > |||19 agu:u| 4 | |

Lﬁ.ctual HF propagation may be affected by current solar activity, Prediction is Far current month and the hour is in sync
MUF: 20.57 MHz, 15 M, EHOSrc, 10,91 5, 98,58 W - Distance From Station: 5649, 17 km, 3512.47 miles, Az: 275.1




Antena Yagi

Il HFANT data input

Horizontal

Ground Dielectric

Ground Conduct

Antenna Height (m.

Driven Element Length (m.
Length of REeflector (m.
Director Length (m.

(m.
Reflector Spacing (m.,

Mumbher of Elements




Antena 1sotropica

Bl HFANT data input

SOTROPE  :Sample type 00 nt galn ilsotrope

ax Antenna Gain (dBi) (Relative to Isotrope)

Input Help:




Dados das antenas

Circuit Configuration Manager

Group #3

Filename:

B f skationilso_0dEi

stationIso_DdBi

Filenarme:
stationtIso_7dBi
Filenarme:

stationIso_7dBi

in: Bearing:
aain: Eearing:
M4; FreqiGain: EBearing:

15 I 14,150

: Bearing:

Pa

Pal

Prowy

P




[Local de Recepcao

Circuit Configuration Manager

Group #2

Manager

" Rural area

{~ Remote area

Filename: czain {dEi); Bearing:

antenna : I -1.0

nd of circuik




Frequencias de trabalho

Circuit Configuration Manager

Group #1

Erowser

z 3 #4

#1 X2 3 5 E g =
I I 7.05 1|:|. 10 14,20 1:5:. 10 . 28,50 0.00




Grupos

= Diferentes antenas

m Diferentes usuarios

= Diferentes sistemas de recepcao
m Diferentes frequéncias

m Diferentes circuitos
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Analise dos Circuitos

= Ponto a ponto
m Pacote com 18 pontos por grupo
m Beacons da NCDXF

m Integracao com o Beacon Wizard



Ponto a ponto

IEQ‘;'r‘]]Lvl:ul:al:ivl:m Manager

To Batch

Cam F.anh Bay

Zan Tha

Da Lat

[a Nang

Haiphong

Hanai

Har Chi Minh (Saigon)

Hue




Pacote de 18 circuitos

|EQ‘}EUsn&*r—Batu:h Manager

FGroup #1 - Group #3 Group #2

ar Group #1 Group #3 Group #2

MNicaragua K ntral America Group #1 Group #3 Group #2
Jamaica ingsk 7,97 M 76, Group #1 Group #3 Group #2
Brazil : : Wy th Arneric: Group #1 Group #3 Group #2
England : ) I n.17
Poland : Warsz 5 MW 21.00

C Group #1 Group #3 Group #2
E. Europ Group #1 Group #3 Group #2
Ekaterinburg Ste Group #1 Group #3 Group #2
Asiatic Russia Morth fsia East @ Group #1 Group #3 Group #2
Bulgaria Russian Skandar Group #1 Group #3 Group #2
Maldives Stand Group #1 Group #3 Group #2
Mongolia kandar: Group #1 Group #3 Group #2
Zhina ndard " Group #1 Group #3 Group #2
Japan andard Group #1 Group #3 Group #2

Stand Group #1 Group #3 Group #2

E
E
E
E
E
E
E
E
E
E

Land: Group #1 Group #3 Group #2

Honaolulu an Standz Group #1 Group #3 Group #2




Beacons da NCDXF

Beacon Wizard

[ T )

0d:
n&:
1




Beacon Wizard

f‘,{:Beacun—lucatiun times

oZ4B

88 Deg. 9315 KM
Rize:03:12{Sat:15:20

RBP




Resultados

m Relatorios

m Graficos



L' signal Levels and Take-Off Angles Report Selector & Pre-viewer =1

Target: PYzYP Birazil

Day: 0 Month: 5 55N 232
14 - = [=r

View Done
S E EE 4 42 » om [nEx Cancel
PY2YP Brazil maio 1980 SSN: 232
80M 40M 30M 20M 17M 15M 12M 10M
0200Z | Prefix | o 1oaA| s TOA| S TOA| S TOA| S TOA| S TOA| s TOA| s TOA

WE <1 30|4 81|75 120(75 32|0+7 37|0+7 42|89+5 51|0+5 30
Wao 55 30|77 200[75 120(75 50|0+6 B4|o9+6 7.1 [9+7 1BO0|9+7 30
W2 B sole 200l 1005 solo+s  se|o+io 1400+ 1B0|o+4 30
YN 4 578 50(9 519 54|09+413 B0|0+13 B6|0+11 78|0+5 110
BY 45 72|8 53|09 53|09 56|0+14 B0|0+14 BB |0+12 75|0+10 9.1
G 55 180(75 1558 108|85  53|o+11 s58|9+10 B4 |o+m 140[9+3 191
5P 3 180|7 35(75 338 34|9+8  40(9+7 46|89+5 120(9 160
R3 =1 180|55 78|75 1oo0ls  100|o+7 100|9+4 100|Bs  a0|7 30
UN =1 30[=1 354 806 80|85 44|85 1008 30|85 30
RO =1 30|=1 33|<1  3B|=1 1007 120(75 120(65 3015 30
80 =1 48|45 80|65 100|65 58|9+1 30(85 30|65 87|35 87
BY =1 31|=1 33|<1 33|=1 35|25 80l45 8O0l4s 487 120
Ja <1 30|l=1 100l<1 1o0o0l=1 120[<1 120035 3o0le 30[15 30
gy =1 BO|=1 &2[<1 30|z 52|l<1  52|<1  &52|<1 &52|<1 52
KHE =1 55|<1 B&7|<1 B7|3 B9|8  120(85 349 30(8+1 30
FO <1 34|<1 51|45 50|7 100|9+2 53|9+4  55|9+4  58|9+4 B2
CT3 3 BE|8  126|9  128|9+2 77|9+16 B3|9+14 91 |9+10 10B|7 188
By B5 5B|0+6 46(0+5 47|09+ 50|0+20 54|9+18 50[9+15 B7[9+13 8.1

Page 2 Report preview viewer

a4 Startl J I 'J..I']'J.I' WinCAP Wizard 3 Microsoft PowerPoint - [ ... J E oy ‘D ﬁ# ﬂ 3| o w& % EA i




i Gignal Level and Take-0ff Angles Report Selector & Pre-viewer

Targek; Banaba Is

T33

Moise: Residential area

Day: 0 Month: 9 55N 31
Circuit: RegRel 20%  RegsSMR: 44.0  MinAngle: 3
Pawwer: 1,500k LP: N Rew: N
I - r-
Yigw Dane
& DER 4« [T » o [0z
setembro 2004  SSN: 31 PYZYP Brazil Reverse: N LP: N
T33 Banaba Is Man-Made Noise: -1447 Residential area
Power 1 500K Min Angle: 3  Required Reliability: 90% Required SNR: 440
80M 40M 30M 20M 17M 15M 12M 10M
Hour | Prefix S TOA| S TOA| S TOA| S TOA| S TOA| S TOA|( S TOA| S TOA
0ooaz | T33 < 461 4.1 (=1 4.2 (=1 goj45 120|6 3.0(5 6.8|4 6.8
0100Z | T33 = 47 =1 45«1 45[(=1 100|645 306 3.0(4 732 7.3
02007 | T33 =<1 49«1 481 51(25 10075 306 30|z ThR|=1 7B
0300Z | T33 < 48«1 8.0« 51(45 1008 306 75«1 Th[=1 7.h
0400z | T33 < 46«1 B8.0|4 g.0(5 12.0(8 30|55 71 [=1 7= 7.1
0500Z | T33 = B8.0|(35 80|65 8.0(6 10.0(8.5 30|55 BE([«<1 B.6|=1 6.6
0B00Z | T33 < 8.0(4.5 8.0|5.5 g.0|(6 120(8.5 30|55 B.3[=<1 B.3|=1 6.3
0700z | T33 = 49155 8.0|6.9 8.0(6.5 3.0|6.5 B.3|2.5 B3 [=<1 B.3|=1 6.3
08007 | T33 <1 100|585 80|65 10.0)4 B4l Bd|=1 B4 Fd|= 6.4
0900Z | T33 < 30|55 100|645 302 BA|=1 B5|=1 BA([=1 B.A|=1 6.5
10007 | T33 < 50|45 80|55 1004 B.3|=1 B3|« B3 [=1 B.3|=1 6.3
11007 | T33 = 30«1 3045 8.0(6 10.0(8 B.3(4.5 7 (=1 87 =1 57
12007 | T33 < 37 =1 36|25 3945 g.0|8 g.0|7 9435 B.2|=1 6.2
13007 | T33 = 4001 391 4.413.5 5.0|6.5 .04 12.0]=<1 B8.0(=1 6.4
Page 1 of 1 ezt prediction
lﬁEtartl JMicmsaFt PowerPaint - [... ||“§;"-'Winc.np Wizard 3 | & = O m & ”IW




U5 All-Band Summary
File Edit Fonkt

Target: Banaba Is T33 Moise: Residential area
Day: 0 Month: 9 S50 31

Zircuiks FeqRel: 90% Reg3MR: 44.0  Min Angle: 3
Power: 1,500kM' LP: F Rew: F

Signal Quality
F +




4 Prediction Result Yiewer

File Clipboard Search

Done

Apr 2004 35N = 43, MHinirmwun Angle= 3.000 degrees
PY2YF, Brazil T33, Banaba Is ALZIMUOTHS M. MI. EM
23.56 3 46.62 W - 1.00 5 170.00 E 240.55 127.03 8211.1 15205.8
XMTE 2- 4 + 3.8 dBEi[station'Isc 0dEi ] L=z=240.5 OFFaz= 0.1 1.500kW
XMTE 4- 5 + 7.1 dBi[station’Isc 04dEi ] L=z=240.5 OFFaz= 0.1 1.500kW
XMTE 5-15 + 14.2 dBEi[station’Isc 7dEi ] L=z=240.5 OFFaz= 0.1 0.100kw
XMTE 15-30 + 25.5 dBEi[station'Isc 7dEi ] L=z=240.5 OFFaz= 0.1 0.100kw
RCWR Z2-30 + 9.0 dBi[=zampleshSAMPLE.OO ] L=z=127.0 OFFaz= 0.0
3 MH=z NOISE = -144.7 dEW REQ. REL = 90% REQ. 3ZNE = 44.0 d4dE
MULTIPATH POWER TOLERAWCE = 10.0 dBE MULTIPATH DELAY TOLERANCE = 0.550 ms
‘ -
1:1 Total; 619 Top: 32 Bwtes: 43095
2.0 22.9 3.8 7.2 10.1 14.2 15.1 21.2 24.9 25.5 0.0 0.0 0.0 FREQ
F2F2 F2F2 F2F2 F2F2Z F2F1 F2FZ F2FZ F2FZ F2F:Z - - - MODE
3.0 4.5 4.5 4.5 10.0 1z2.0 3.0 3.0 7.5 - - - TANGLE
3.0 4.8 4.5 4.3 9.8 5.1 3.0 3.0 3.0 - - - RANGLE
53.0 52.5 52.4 52.5 52.8 53.5 53.1 553.4 53.4 - - - DELALY
305 241 235 239 252 348 310 357 342 - - - W HITE
o.50 1.00 1.00 1.00 0.99 0.89 0.67 0.31 0.08 - - - MNUFday
137 480 282 212 170 137 134 142 162 - - -  LO35
g8 -319 -135 -71 -Z9 & 11 4 -15 - - - DEU
-117 -425 -250 -190 -150 -117 -114 -122 -142 - - - &5 DEW
-189 -145 -155 -159 -163 -166 -168 -170 -172 - - - N DEUW
52 -281 -95 =31 1z 49 54 45 29 - - - SNER
19 335 150 85 43 22 17 22 41 - - - RPUERG
0.85 0.00 0.00 0.00 O.00 O.59 0.69 0.53 0.23 - - - REL
o.00 0.00 0.00 O0.00 O.00 O.00 O.00 O.00 O.00 - - - MPRCE
0.2%9 0.00 0.00 0.00 O.01 O0.26 O0.31 0.26 0O.11 - - - 5 PRE
25.0 1.0 6.2 4.4 5.9 25.0 25.0 25.0 25.0 - - - &IG LW
23.3 4.2 16.4 S.6 4.6 &.8 15.7 25.0 25.0 - - - &5IG UFP
26.8 9.7 11.5 10.5 11.1 26.8 26.8 26.8 26.8 - - - SNE LW
24.0 7.3 17.4 10.3 7.2 10.4 16.8 25.7 25.7 - - - &SNE UF
28.5 3.8 7.1 14.2 14.2 25.5 28.5 28.5 28.5 - - -  TGALIN
‘ -
67 Takal: 619 Top: 67 Bybes: 43008

This is the lower viewer




nart-Map-Geographic ¥iew - Station : PYZYP - 23.56° 5, 46.62% W, Grid sq: GGE6qk - |EI|E
10:15:44, sexta-feira, 24 outubro, 2003

Activate Beacon Predictions User Predictions ELF J Menu Darne

S5M: 53, PY2YP, Brazil I - [ L~

n
'3, Annapolis, L
§'We, Los Angeles, Tangle
BFY, Saink-george
jLL, Rio Grande Rangle
BGM, Aberdeen, 5
M, Agadir, Morc
57, Mairobi, Keny
175, Paarl, South
§47, Ad-dawhah §
IHS, Banghok (K.
§JA1, Tokyvo, Jap:
qvkS, Adelaide, A
1ZL1, Auckland
§C, Godthab, Gn
BR1F], Franz Jose
§F, Markowvo, Rus:
QtL7, Kodiak Islan
LN, Paviodar, Ka

i it it'
M- or2 .T"ﬁ
- Mo ‘2%‘
A Alt-Fre ﬁ
a

1‘ . %
Paarl, Sogth ffric

Freg: 21.2

. Mode: 2F2
RioiGgande Alt-Freq: 18.1

Freg: 18.1 _

Mode: 2F2

Alt-Ere(14.2

. ‘:p.-—:fl' -ﬁ:f‘

| Quality:

.5 kHz

Fair Good Ex
o4 64 74

-2 -1 1] +1 +2 +3 +4 +5 +5 +7 +

230 Hz

Fait Good Ex
34 44 54 1] 4241 KM

e — |

ality  S5-Meter

3.60 7.10 10,10 14.20 18,100 21,200 24,90 28,50 |J|1|:u:u:|z| | v |[[150u| « | » |

q: ER29fb, 9,06 M, 95.52 W - GreatCircle Distance from Station: 12539,30 km, 7796,54 miles, &z: 359.2 y
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v Analise dos Circuitos

m Interpretacao dos Resultados



Interpretacao dos resultados

= Tangle = Angulo de disparo do transmissor
= Rangle = Angulo de chegada no receptor

= Rel = Confiabilidade da previsao

= SNR = Relacgao sinal/ruido

= BUF = Melhor frequéncia utilizavel

= MUFDay = Percentual de dias do més em que a
frequéncia de operacao estara abaixo da MUF



Interpretacao dos resultados

m dB > Uv - dB maior do que 1 microvolt, em uma
carga de 50 ohms.

m +34dB > pV é S9 = 50 uV em 50 ohms
ou -103 dBW em 50 ohms.

= SNRxx é o valor da relacao sinal/ruido em xx %
dos dias



1pos de Saltos (hops) -

F2

1E 1F1 1F2

F1 F2 mode F1 E mode
7 Nao considerado entre o 1° e o 2° salto no modo

1E 2F2




®

1pOS

de Saltos (hops)

1F1 2F2

F2F2

Nota: O modo 2F2 é diferente de F2F2. Este ultimo
refere-se ao calculo de long path; significa que o
modo da ponta transmissora esta em F2, e que o
modo na ponta receptora também esta em F2.
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exclusivo fim de divulgar a exceléncia do
software e nao tem qualquer vinculagcao com
seu autor.

Para esclarecimentos adicionais visite:
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