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of ions from land to cause strong horizontal
temperature and humidity gradients which may i v ¥
such as la:_:d and sea breeze systems to induce su
over relatively short distances in coastal regio

influence of marine layer boundary dynamics on coastal refractivi ofiles is given by Haack
and Burk (2001). Coastal circulations gen e —

Bu erally have significant influence on propagation
conditions around the coast. While compression and shallowing of marine boundary layer is
favourable to surface-based ducting, lifting due to orographic blocking or local convergence may
sufficiently weaken the temperature and moisture gradients to induce subrefraction. Signal
enhancement occurs if both ends of a communication link are situated within the ducting layer;
multipath interference may occur if both terminals are below or above the ducting layer; while
defocusing or beam blockage may result when the terminals are on either side of the ducting layer.
Surface-based ducts and elevated ducts (Figure 1) result from temperature inversion, sharp decrease
in vertical gradient of humidity or a combination of the two.
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N=T7.6/T(P+ 4810e/T) 8 the relation (Bean and Dutton, 1968):
T is the air temperature : j (1
Mot per. (K), P is the atmospheric pressure (hPa) and e is the water vapour

The water vapour pressure may be obtained from (Hermann et al, 2002):
e = 06.1078 x 10474(B+7y)

where 7, (°C) is the dew point temperature, 4 = 7.5 and B= 2373

The modified refractive index Mat a height 4 (km) and refractivity N is gi
_ )  inge y Nis given by M= N+ 157h.
Using (!) and typical Midlatitude values (P = 1000hPa, 7= 273K and e = 15hPa), it can be shown
that variability of N relatively depends on the meteorological variables of P, ¢ and T as
ON=0.266P +4.30e - 1.46T (3)

Thus, changes in refractivity gradient largely depend on changes in humidity and temperature
gradients. The effect of pressure change is further reduced by the fact that it does not last, as winds
quickly restore equilibrium. Atmospheric refractive bending depends most on humidity; but it
may also be severely influenced by vertical temperature gradient, especially in a marine
environment where it may have good correlation with air-sea temperature difference (Seiffer and
Stein, 2005). These effects are higher in tropical maritime environments where slight changes in T
may cause much greater changes in e and hence the refractivity N.

Values of N were computed for the surface level and at higher levels (up to 1000 m) where values
of T, P and e are available. The refractivity gradient dN/dZ was obtained for surface level and
subsequently for the height ranges 0-100m, 0-200m, 0-300 m..., 0-900m and 0-1000m. The surface
gradients were derived between the surface and the next available level (usually < 100m) while
dN/dZ for 100m level was derived between surface and highest available level in the range 0-100m.
The same procedure was adopted for dN/dZ in subsequent height ranges. Daily values of
refractivity gradients for the various ranges were determined for eaf:h of the twelve calendar months
and statistically analysed. The relative prevalence of ducting (dN/dZ <-157N/km) and
superrefraction (dN/dZ <- 100 N/km) was also explored.

(2)

4. Results
4.1 Refractivity Gradients At Various Height Ranges

ore negative) refractivity gradients occur at the surface while less negative
;?mﬁs;l(%o m a?::l higher ranges. The profiles show a clear s.eason;al trend: .Loast
gradients for each range are more in dry season moglths (Novunber-.ﬂ_tpnl) ?vhlle lthe 'h'lglh?:
gradients occur in the wet season (May-August). Th.ls seasonal trend is partlcu&:r u{ visi t; f
surface level for each of the twelve calendar months. Flg.ure I?a shows the profiles the “:::1 c:s
December which represents a typical dry season month in nger.ia. Very severe dummfi lg f(::ih
(<—600 N/km) are observed at surface level during the season. Figure 3b shows the profiles e
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