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In the frequency range of more than 10 Ghz, which includes Ku-
band frequency (14/11 GHz), rain is a critical factor that attenuates
signals ' and deteriorates the Ku-band satellite communication system.
Recently, International Telecommunication Union (ITU) has designed
standard rain attenuation model (ITU model) for the rain in regions with
frequency range of more than 10 GHz. The said model is a function of

rain height levels, depending on latitude. At present, it is found that
when ITU-R model is accommodated in the south-east Asia and Thailand,
there is an error in calculation when compared w ith attenuation

measurement directly due to a large variation of effective rain height

(hR) .
The objective of this research is to study the 0 aC Isotherm

height statistics corresponding to the e ffective rain height in
Thailand. Various data accumulated for at least 4 years obtained from
Thai' M eteorological Department ( O aC Isotherm height, temperature,
humidity etc) were analyed to acquire a well suitable effective rain

height for Thailand that shall be appropriated for ITU-R model. This
em pirical results indicate that the effective rain height for Thailand

is

hR = 4607 + 18.765cp - 0.152(p2 - 0.039(p3
where: < = latitude (degree)
hR = effective rain height (meter)

Moreover, empirical results compared with current ITU-R model,
give a better result than ITU-R model for 5.23 % with standard deviation
of 0.26.

______ /\Og'r-ftfrlngL]J%

oSBTl MAQLX .

L



FwraNnsaluniingas
CHuLALONGKORN UNIVERSITY



[TUR model

31 -R model

32

3.3
......................................................................................................... 16
41 Y e ————————— 16
B ————————————— S S SRR 1 16
B e ———————————1 1511115111818 SRR 11 18
................................................................ 42
........................................................................................................................................................................................................ 44
................................................................................................................................................................................................................ 46



41

4.2



............................................................................................................................................................................. 2
12
2.1
2.2 " (Mature stage)
2.3
2.4
31 SH 1994 s s s st 10
3.2 ' ITU-Ruc s 1
3.3 R /A N4~ N AN RN S 14
R e e o SO 14
3.5 "0 . 21— 15
i Wi, St N4 . N i
S 2 O o /ST i
43 0°(3 L 19
4.4 JOUMNWI L IVID 11D s 19
45  GGHUILAI ONGKORN UERMMEDRECETW . ...mrmmnmmsmmsmssmsien: 20
4.6 " 0°( '
e ————————————————T 1111111811181 1R SS 2l
4.7 " 0°0 ' i
4.8 "0°0 '
e —————————————1111 1101115101811 53R 22
4.9 0°0
.......................................................................................................................................................................... 22
4.10 " 0°(3 ' .23
411 "0°c '
............................................................................................................................................................................. 24

4.12 0°c ' 24



413

414

415

416
417

418
419

420

421

422

423

423

424

al

0 WINIANNAIUNWRTIINBINAE. ... A



	ปกภาษาไทย


	ปกภาษาอังกฤษ


	หน้าอนุมัติ


	บทคัดย่อภาษาไทย


	บทคัดย่อภาษาอังกฤษ


	กิตติกรรมประกาศ


	สารบัญ



