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Research Title: Comparison of Spatial Correlation between Japan and Thailand
Researcher: Dr.Peeramed Chodkaveekityada

Faculty: Engineering Department: Telecommunication

ABSTRACT

Site diversity is the one technique that has been used to reduce the rain attenuation effect for long time ago.

o the main site and thought that can be completely

Since the past, we just located the site diversityufe
reduced the rainfall effect, but it de€€ne® Lo imi\imelét/his idea, "
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Comparison of Spatial Correlation between Japan and
Thailand

Pecramed Chodkaveekityada
King Mongkut’s Institute of Technology Ladkrabang, Bangkok 10520, Thailand

Abstract—Site diversity is the one technique that has been
used to reduce the rain attenuation effect for long time ago. Since
the past, we just located the site diversity far away from the main
site and thought that can be completely reduced the rainfall
effect, but it does not. To improve this idea, in this paper, we
propose another factor as call spatial correlation in order to
design the location of site diversity more accuracy. We evaluate
the spatial correlation for Japan and Thailand to confirm that
the spatial correlation is totally different in eac :
should include this factor into the site diversity g

more 2 station: one is u
operation and equipment,

The distance between ma
range of microwave lin
distance of main and div
As experience, when thg

that the distance betwee
factor that show in the s

gauge data network or low-ea
site diversity gain formula

This paper analyzes the rain gauge data n
and Thailand. For Japan, ;
Meteorological Agency. We used 13 sites of rain gauge in
Kanto area, as shown in Fig. 1. The rain gauge data were
available at intervals of every 1 minute. The data considered
were the span of four years from July 2009 to June 2013. For
Thailand, the data provided by Thai Meteorological
Department. We used 12 sites around the center of Bangkok,
Thailand as shown in Fig. 2. The rain gauge data were
available at intervals of every 3 hours. The data considered
were the span of three years from 2010 to 2013. Both arcas
were considered to represent the rain behavior in each area by
evaluating the spatial correlation between each combination.

g L ugma I il f North Pacifc
DN e T N o e

-~ Gaoogle

Fig. 2.

Locations of Rain gauge i Bangkok, Thailand.

III. SPATIAL CORRELATION PATTERN ANALYSIS

We derive the spatial correlation pattern from distance,
spatial correlation and bearing angle. For each parameter is
calculated from between each 2 rain gauge data. Derivation of
this pattern ‘requires symmetrical information. However, the
bearing angle can be calculated in both directions of each 2 rain
gauge data and can use the same data of spatial correlation and
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distance. Finally, for Kanto area, we obtain 156 combinations
and for Bangkok area, we obtain 132 combinations.

Fig. 3 express the spatial correlation pattern derived from
rain gauge data in Kanto area, Japan. The y-axis is represented
the distance in kilometers from South to North and the x-axis is
represented the distance in kilometers as well from West to
East. The pattern shows that a high correlation happens within
10-20 km of the center to the East. To most effectively locate
the site diversity for distance of more than 20 km, the direction
should be considered, especially of the North for Kanto area.

Similarly, Fig. 4 shows the spatial correlation pattern
derived from rain gauge data network in Bangkok, Thailand.
The y-axis is represented the distance in kilometers from South
to North and the x-axis is represented the distance from West to
East in kilometers as well. The pattern shows that a high
correlation happens in the small area in comparison of Kanto
area. The best effective area to design the site diversity location
should be considered more than 10 km.
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Fig. 3. Spatial correlation pattdp
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Fig. 4. Spatial correlation pattern in Bangkok, Thailand.

IV. SITE DIVERSITY GAIN CONSIDERATION

Refer to the pattern analysis section results, the existing
formula of site diversity should be considered. It is shown that
the spatial correlation is not only depend on the distance but the
direction should be involved. This dependence should be
included, as shown in the following equation:

p(D,60) =exp|:—a(D,8)Dﬁ‘D‘”’:| (1)

where D is distance (km), @ is represented the direction factor
in degree, and a and f are approximation coefficients of the
model.

The site diversity gain formula is expressed by ITU-R
P.618-12 [5] as the equation below.,

G, =k(1-p)" (2)
Then, Eq. 2 can be improved to estimate the site diversity

gain more correctly by considering the spatial correlation that
deends on both dlstance and direction. The new formula is

dependences of the spatial
N spatial correlation can be
ermeasure method in every
ime diversity and adaptive
of site diversity gain
¢ly predictable formula.
he near future of satellite
Ka-band and above, the
ased inversely to the size
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