mladen.viher@morh.hr

& =
e v %
»o2
p 4 oee £ L
- - d eA”
W=V Ee o S
_—laf o - = a
ogR." ) =
.loos ¢SS
0% = T 833
pyLsed .Wumea
NV=nwo>s “clc
0 =T © o~ o @
CMgoe S50
Aeswe S %
b (24 |


http://www.powerpointstyles.com/
http://www.powerpointstyles.com/

RAY TRACING MODEL
AND STANDARD
REFRACTIVITY
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PARABOLIC PROPAGATION MODEL o
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PAM14 - Fiktivni polozaj - HEKLASIFICIRANO
—_ — Areps 3.3

=00

Bearing: 300°T

Current Posit

Height [m)

Range: 52.9 km
Height: 3521 m
Loss: 128.4dB
Factor: 0.1 dB

[11]

STANDARD REFRACTION ™
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Factor: 0.9 dB

[ 30 60

ELEVATED DUCT

Range {km}

Loss(ae): N
—T

Areps 3.3

Emitter: Research
Ant ht: 16 m

Env: elevated_duct

Height [m)

Ho Loss data

ELEVATED DUC]T

Range (km})
Loss(ap): [N
(] 110 115 120 125 130



http://www.powerpointstyles.com/

EMPIRICAL FORMULAS FOR THE S s

REFRACTION INDEX b

UGG, 1963. N= (1 - 1)-10° Ll

N =77.624-2¢ 1 64,700 P 1 371897 Pw
T T T

International Radio Consultative Committee, 1986.

776p 5.6e 375 10° e

N 2
T T T

I Patterson i dr., 1994: Battan, 1973

77.6|K-Pa™|-p e -3.73:10°| K? |
+

T T?
rh-6.105-exp(X) T —273.15(K |

e, = X = 25.22 ' _5.31.In|
100 T T,

ITU-RPA453-9i22003  \ _ 7-7|- 6 ( 0 4810T j

N =(n-1)-10° =
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Station Period qf Type of the
soundings probe
14430 Zadar 12 hours RS-80
16044 Udine 6 hours RS-90
16144 San Pietro 12 hours RS-80
16320 Brindisi 6 hours RS-90

RAOB (Raw Aero sonde OBservation)

http://www.esrl.noaa.gov/raobs/
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RS-80 RS-90
Sensor type BAROCAP Silicone
Range 1060 hPa — 3 hPa 1080 hPa — 3 hPa
PRESSURE Resolution 0.1 hPa 0.1 hPa
Al e 0.5 hPa 1 hPa (1080 hPa > p > 100 hPa)
' 0.6 hPa (100 hPa > p > 3 hPa)
Sensor type HUMICAP Thin film capacitor
Range 0-100 % 0-100 %
1 (0) 0)
HUMIDITY Resolution 1% 1%
Absolute error 3% 5%
Time resolution 1s SUSBIESZ0"

<20sna-40° C
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Effective Earth Model for Refraction

To further develop the subject of refraction through use of (2.3-1) requires that some
model be chosen for the behavior of n with height. Several models exist. Two of the

more important ones are the exponential model (Skolnik, 1980, p. 450), which assumes
n—1 decreases exponentially with altitude, and the standard model, where n is
assumed to vary lingarly with altitude as

dn
=g+ 7 h (239)

with dn/dh taken as constant. The standard model is in agreement with measured
results mainly in the lower atmosphere where h < 1km. In this region it allows
a simple interpretation of refraction, as discussed below. The exponential model more
closely represents measured results when h > 1 km, but it is more difficult to obtain
simple results for refraction.

Peebles; Radar Principles, 1998

R AT
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16320 Brindisi Modified refraction index profile

P ]
; M, A B c D E )
M] [M/m] [M/m?] [M/m?] [M/m?] [M/mS]
14430 Zadar 332.82 0.1132 3.3352-10% -1.5576-10°10 3.7792-1015 -3.5445.1020 0.99807
16044 Udine 332.88 0.1155 2.8254-106 -1.2279-10°10 2.9590-1015 -2.8856-1020 0.99931
16144 San Pietro 329.54 0.1124 3.4557-106 -1.7419-10°10 4.7508-1015 -5.0760-1020 0.99927
16320 Brindisi 330.09 0.1087 4.1738-10¢ -2.2888-10°10 6.5242.10-15 -7.1355.10%0 0.99919

M [“M units”]
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M =Rl-1o6 +(n—1)-10° =Rl-1o6 +N=0157[m*]h+N

SUBREFRACTION RADIO DUCTS SUBREFRACTIONS

AMIAR = 157

\‘ STANDARD
REFRACTION
TH = AMIAR =157

SUPERREFRACTIONS

SUPERREFRACTION
0= AMAR =78

16:00:13Z
14 OCT 2013 UTC

gggg & &

40 -30 -20 -0 0 10 20 30 40
06Z 05 Jul 1996 University of Wyoming
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RADIO DUCTS SUBREFRACTIONS
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05 03025

Surface refraction indices
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CONCLUSIONS

* INFLUENCE OF “THE LAST
NANOSECOND” ON PRECISION
NAVIGATION SYSTEMS

* REGULAR METEOROLOGICAL
MEASUREMENTS ARE APPLIABLE
FOR REFRACTION INDEX
DETERMINATION

« ATMOSPHERIC MODELS COULD
PROVIDE PREDICTION OF THE
ANAPROPS
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