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ABSTRACT 

 

Rain along the transmission path is the major weather effect of concern for 

satellite communications operating at frequencies above 10GHz. Rain attenuation 

causes by absorb and scatter radio wave energy, which degrades the reliability and 

performances of the communications link. Furthermore, rain effect also depends on 

frequency, rain rate, drop size distribution and drop shape, which are determine by 

rain types. The precipitation radar (PR) on the Tropical Rainfall Measuring Mission 

(TRMM) satellites enables capture of the three-dimensional storm structure. 

Therefore vertical and horizontal distribution of rain are data wanted to investigate 

attenuation effect of rainfall rates, because the radar echo at the PR frequency of 

13.8GHz suffer from significant attenuation. Two common rain types are convective 

rain and stratiform rain. The convective flows occur in a cell whose horizontal extent 

is usually several kilometers. For stratiform rain typically hundreds of kilometers 

cover large geographic areas durations exceeding one hour low rain rate. The 

estimation of rain height and rain rate attenuation required in the step by step 

calculation by ITU-R P.618-10. To observe the bright-band height is estimated from 

TRMM Precipitation Radar also relate in 2A23 and 2A25 algorithm. By assuming 

that lies 500 m above bright-band, the   C isotherm height is calculated. Comparison 

with the TRMM collecting data shows quite good that indicates with ITU-R 

recommendation prediction model. This study shows better performances especially 

purpose of improving rain attenuation prediction model. 
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ABSTRAK 

 

Hujan adalah factor utama sepanjang laluan penghantaran isyarat yang 

mempengaruhi sistem komunikasi satelit yang beroperasi pada frekuensi melebihi 

10GHz. Ganguan hujan disebabkan oleh penyerap dan penyerakkan tenaga 

gelombang radio, yang menyebabkan kemerosotan pencapaian pada pautan 

komunikasi. Selain itu, kesan hujan juga bergantung kepada kekerapan, kadar hujan, 

taburan saiz  dan bentuk, yang ditentukan oleh jenis hujan. Radar hujan (PR) di Misi 

Pengukuran Hujan Tropika (TRMM) dianggap salah satu alat satelit membolehkan 

struktur hujan tiga dimensi. Oleh itu taburan menegak dan mendatar hujan adalah 

data untuk mengkaji kesan pengecilan kadar hujan, kerana gema radar pada frekuensi 

Precipitation Radar adalah 13.8GHz mengalami pengecilan yang ketara. Dua jenis 

hujan ialah hujan perolakan dan stratiform hujan. Aliran perolakan berlaku dalam 

kawasan yang mendatar biasanya beberapa kilometer. Untuk hujan stratiform 

biasanya berlaku beratus-ratus kilometer meliputi kawasan geografi yang besar serta 

jangka masa melebihi kadar hujan yang rendah diantara beberapa jam. Anggaran 

ketinggian hujan dan kadar hujan pengecilan diperlukan dalam langkah dengan 

menggunakan pengiraan model oleh ITU-R P.618-10. Ketinggian bright-band 

dianggar daripada TRMM Precipitation Radar juga berkaitan di antara 2A23 dan 

2A25 algoritma. Dengan menganggap jarak terletak 500 m di atas bright-band, 

ketinggian   C isoterma ditentukan mengikut anggaran. Perbandingan dengan 

mengumpul data TRMM menunjukkan keputusan yang agak baik dengan ITU-R 

model. Analisis kajian ini menunjukkan keupayaan prestasi terutamanya tujuan 

penambahbaikkan model. 
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gaoc isom~ !Jejgin' le;.'El mro ITU-R PJ51 8-10 focu!. c:w. IIIII!tde.ls e."'l:lis.t fo! the: 

pl)Micticm of me: a\>~e;e ~~ly rain ~<Ion_ The capability of fue 'i'Rl\1).f 

dlm'l:!r3E.1! to esiima~ us.eml p~ers. mesnt for Il!diowan! propagation s.tulhes. i:; 

.:lwm-:o. 'throc1igh seve,ra3 a::.:~ tit l:ox"Ohie seleo:ed areas or Ioc&tior.J.;: 'li\iti!lm 

1l:DpicM :md equarori:!l ~<!~om. Therefo!e, ITU-R rec~:nd~1tio:ns ruJi: m& :;.;, mailJ. 

!llefBellce as u.-ell: :;.:;; afuEr d.Jti from Hpp:ropri:uE: l:i.ternrurs :fa7 ccmp:EI'isoll !J:l1I!IPOSI!5·. 

].._5 Thesis Oulliu.! 

'I'l1'e fmt wp·:s o-f tbf; tiJI!Sis ~ oven.~w- of m-e ~earcb and bnefly 

~xpla:im.e!!l o:n ~ si,_~G.Ul.Ci! of mis woik is s.t:!ited il!l. the backgrmmd of ~tud]l' Bad 

[pirlble:m !!t!Rem.eot. MOJS ~ mrget ~ [0 bi!: sctllare<l. objecti:\.~ and scope:5-

of -w-ork ~ lti g:hli;g!l:ed. In! C'hapcs l:'ril.1l is fua,ai:Ure!· re•w.v wltkh De-1.-lie:ws the: 

Yroplcill RlLIIfull:ltileasmill,g :Misslon ~ and tho: m-o rn:i:nf!ln ~"M!:.; em 

hi!lglllt :md ~ b}'i!L Thii chl!pc:r prot\ ide;. -e:.'qilimanon on. em: 'Ii.tMFI.1: mi..'lao:n 

:md iti reliabi:U..'I)'. It is: meful to EIJED.tin:n helec tba~ ~atio:n Raw co:n boord of 

T:RMl.f sa~ht-2- is the main :focns m t!:J.is chnpter_ Ne..~rt· a the ~~ (J,ll !hi! ~ 

par~. 'Iii.~ di'lrided imo rwo su.~ 1Widt are r.rin hi!itb.t -and me:ttmg 

la)"H. :R.am. he[gh:t 'ml.d:ies [!IDJ'io'id£' 1Dl.derst:mdimg a:n ~'6l!J miD hEgbt Ems 

espec:ally m trop:K:!l ~a:n.. ~lmlarriOI!t.i l[m ITU-R '§lob:!ll .~o:!l. m~ li 

deS(D.""'l>ed m (!:t::!rl]_;_ MS!.o-do-logtes m ameS re>.elD'di. worlt .ue: df.~ w dmpter 

thl:et!. De:saiptiOD o.c ds'ti! ; ele:tiaD., da:taJ)rocess!c.g i!Dd s ·:llllrimg th: 'lt'!cria,ble; s:re 
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:als.a apl:rim.ed m this. Wpte!_ ChaptB" fuu:r .ili(tws me rt!!SIIllts from ram b~· .IIJld 

r:o:i& ~ :E&j"ie5. At ~:m Cm.pter :iil;~ C0~5 we findmF of me re;earrh 

w.IIrdl. C(!olltiillm!io:ns. 3:Te' hlgbfigh:ted OOsed O:!l fue u>i!sufts obll3med. RecOillll.EEl.datia:n.s 

am.d fio.a]izled. for furure 'lk-mks are 21.5.o fnc.lud!d in ms chapteJ: 



Pfer,jpLlti'lii.<I'D :is p:J'Obablj' if:'R2 tOf E tillOst di.ffiad!I \~bJe. 00 be JE!!a.::med 

nrlnfsiE ~to iis hlEfl \'ma'bility ic. sp3t12 a:n« time. 'Dui! ~D fue- p1-obfems s~ 

;pac.e-b:>"sed ilb'irnm~ 'So~ Si3i mdto:m:~ :md ~ce bo:me Slm50I'!i lEi'l-e baa 

iD;JnJdut.!:d to p:rmtide giobal rninLall daD by NASA~ 1.\i'lh J."-X..~ S.mllite 

T'emooE :sm:JJJ~? is one. ·oif me good aits:n:ati".0!5 m -meos;mE gjlottal Wof:ill. With 

teduuz•)o~ ~relapm.ent::,. ~ mcst pou·&ful sources oi mstrUJJ!iEC.I:s fm r.am!ill 

mi!a~ H i!· space ~ pri!Clpita'l:iml ndall' on bo:ml of T:rupm:il RamiaD. 

Meas.mmg ?,furio!l. (TF .. M :M) satellite IJ..as !been rlEr.eiimni!d.. R~cg the> 

infmrJllll"tio:n oi ll.bE: TR\W bad:~ i'!5 l!qlri{mEnt em Ooard E:2pEd.aliy ~ 

Pr~d.pjmllirm. Radar (PR.). 'tne d:!m Jln:idul:ts and d:!taits on its reliability will h i!: 

t ·etdin"M ill dcmiledin tilE rll!3p~-

Th~ Trqucall R2ii.mfilll. Mea.mnng. lfusmn (IR..'\~ .s.melli:t= 1s aJomt mi..i.aru1 

b=twen N..l\5..'\. :md the J:~p;m Afi"osprac:e E.'qlt o:mtla.:J. _Jtgency t11\XA.} de!glled ro 

monit'O:l' :md s1ndy I!I'Opka1 mim:£3.!11. Th2 Pri!dpimtinc. Ram (PR) CB!l !'>ee throagh fu.2 

precipmtiou cohmm, prm"ldi.ng 'llP-W ims!~ into tropi'ml ;torm .o.mrcmre .and 

intensitk::l!io:a.. Tne T~f briicrou:ave I!I:l.sg& ('D.fl) meas,me; :mi.cm"Po"a\'.e: e~ 

emittedibyihe Em1!J. and.l!!. :l'l!lll!.O;;phe,.Ti! to quam:i.f)· the \\':i'i'E!r 1l.'Bp0!, fu~ doudW3t&1 

.am.d th~.rnimiill :imeru.iJy m 1he ami.o;.;phP..re. TR..1irW pil!'CQ)it3rio31. mE:amremrems m ·1: 
m.:uie> -au.d cmrt:!mle ro tpimi dE: ailic:.al ~J:E m tropical cydo:BE- ifa:reClBt:ing, 

nummod -a~i!r p~redfcill-o:n. and p:Ft..::ocjpjmtioo. d!m.lmio~. ~is ~cu1B.!ly 

devo~ to de:~~r.mmllmlite ~ropks :l11ld smmopks. affui!.Eru-.i:h. 
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Th&efoc-e, "[FJ\!M ·sa."E:lhti!. :n:uffiou ba.; three mail!l. ::emo:r p3d:ages 'Ll":b:!.dl 

in~obre lfu!: mree:.instrmnenrs. aiD. blxmi h.ld 'hem !lmm.£h~ on Nm:E'Dibe:r :n . 19'97 at 

Tmte1S'13slllma lslaBd. "TTle satelli~~ allJ5e.n'3tiOJ1 coii>Ofi.g2- ;fall!> WitbiJE. 35., North ICld 

.35u Soutb oif tbe: eq_u.1mr. At each semptrng a:-~ liD the tmJ.IiG; i t i9 lis±ted :iOOm 

twice daily a· mfiE!I:illl hem oif me day or about 16 timei o:rb1.tmg dill)· (IR\nf 

affic:i21 website - ttmm.gs.fi:.lm:Sa..gm'} 1"hi! .::emon wm:ting \\'bile mbitai me e:mh 

wbidl 3s Prec!.pi.mti.QD R!;;dm (PRl~ ~!M l1:i.a\n\7.;nce: :Tmager ~fl). :tmd VlSlbte 

31!ld·:rnfm'ed S.C:mn'i!r t"V1R5J. L!~g :Imagmg Se:nscr (LJS) whicb b\:"'e differem 

IE:SpQns:role on me g,Jobal comple:m~ti!d. ·thsn. to :IJ!l¥Im·c- th.: m~.da.:.tmdm]; on tho!!· 

d im.Jto[ogy of gfob'Jl lightmi!!l:g flash r-.aes. 


