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Fig. 2.8. Rays propagating from a transmitter situated in a ground-based-duct

a Uniform dM/dh <0 in duct (dN/dh < — 157 N/km} and dM/dh >

0 above duct (dN/dh > — 157 N/km). Rays trapped for 9 <8, =
J(2AM X 107¢)

b As for a, but with ground reflection

¢ As for a, but with dM/dh > 0 near ground. If transmitter is in
height region h;, rays remain in duct for 0 between +§, =1
V(2AM, X 107%) as for a and b above. If transmitter is in height
region fp, rays remain in duct without ground reflection for 6
between 6, = £+/(2AM, X 107¢) and within the duct but with
ground reflection if 6 betweent 0, = +/(2AM, X 107%)

d A special case of ¢ above. Rays trapped for ¢ between +0,= %
J2AaMxX1079) '
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Fig. 2.10.  Rays propagating from a transmitter situated below an elevated duct
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Fig. 2.9.

Profiles of temperature T refractive index N and modified refractive
index M as ground-based ducts and elevated ducts form by thermal

radiation processes

Progressive night cooling of ground {a to d)} produces ground-based
duct {G). Subsequent solar heating of ground (e and #} produces

elevated duct (E).
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FIGURE 5

Specific attenuation due to atmospheric gases
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For dry air, the attenuation vy, (dB/km) is given by:

Y, = 127 n + 73 £2 02 2 x 107 (222)
o 2 2 2 2 25 p 't
f7+ 0350y (f =57 + 244 r;
for f £ 57 GHz
028 1,
Yo =12x107* 1S <1ﬁ1.2><10*5 f‘-5)+ 4 + Bri FRr2 %107 (22b)

(f-63)" +15r20%  (f -11875)% +284r2 2
for 63 GHz < f < 350 GHz

(f - 60)(f — 63)
18

. (f - 57)(f - 60)
18

Yo = Yo (57)—166 12 7> (f ~ ST)(f - 63) Yo (63) (22¢)

for 57 GHz < f < 63 GHz.

f: frequency (GHz)
rp= p/1013

re= 288/(273 +1)

p:  pressure (hPa)

t:  temperature (°C).

For water vapour, the attenuation ¥,, (dB/km) is given by:

7
- _ ~ 379
327x1072 1, + 167103 2L 177 %1074 £05 .
p (f —22235)" +981r) 1,
11.73 r, 401r

+ 2 t 2
(F —18331)" +1185r) r, (f —325153)" +1044r} 1,

Yo = f*pr,rx107*

(23)

for f < 350 GHz
where p is the water-vapour density (g/m3).

Figure 5 shows the specific attenuation from 1 to 350 GHz at sea-level for dry air and water vapour with a density of
7.5 g/m3. This figure was derived using the line-by-line calculation as described in Annex 1.

2 Path attenuation

21 Terrestrial paths
For a horizontal path, or for slightly inclined paths close to the ground, the path attenuation, A, may be written as:
A=vrg= o+ Yo  dB (24)

where ry) is the path length (km).





