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RADAN ITETWOBK IU CROATIA - YUGOSTAYJA
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K1{roueteorola 6ic s.1. lnetltute
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1.  In t roduct ion

Durlng 1959 the firet attenpts of reather nodiflcatlon rere
performed ln Croatia in order to reduce halI danage. Tbe reather
modificatlon le carrled out by eeedlng the haiLstorne vith AgI re-
agent whlch le introduced lnto tbe cloud by rockets. fhe flret halL
suppresslon actlons sere camled out on the lnJ-tlatlve of peasants
who were launchlng the rockets 1a cloud dlrectlon, rlthout radar
observatlons, only according enplrlcaL criterlon.

In 1970 etarted the butlding of radar network baeed on expe-
r lences of  the Sovlet  sc lent ie te (  SuLakvel idze et  aL, , ] -967 ) .  The
naln purpoee waa to detect and neaeure the hallstorne ln order to
perforn ha1l euppression. lhe radar servea to detect the stadia of
convectlve clouds growth and the deterralnatlon of rel-atlve cloud
poeition ln relation to the launcbing stations.

The absolence of the used radars brings about the maklng of
f l rs t  proJects of  radar  network nodernl -sat lon (  Gelo et  a1. ,  1978 ) .
ss-{sg \Q'r9, \\e srsls*\e st s. s\- $\s\SSs\\SN\bhb*>r\\;"
:;H"l;:Til"Till;; n"J;jlt]] upov!e.r-"i'Iil, ry?s ). At th;

. rhe deveioprnent or hydro;;.:::31:;i":i.:3f:lir$: gf::j.ifjneed ror raln measurements ,irii, r.a*r.-i;;;;;";"iiJ' *""t ldea ofs-Band radar netsork ;;;-;";;i;r"it"c by c_Band radare.

. rhe present.rlq"r network in croatia ls based on s-Band m111-ff:I";?Sii"ilg f?'ljill,ov "-iiiiii i" ;a;;";;toil"ire. r.. rechnr.car.
-  wavelenght 9.9 cn;-  f reguency 3OOO _.3teO Wtr;
I  111,"" width 0.55 mrcroeecondes- pear power output 2OO KWI
: ;:ffiff""i:l;ifft;"j:";:,31"ff1 *
_ naxinurn measuring range 33 kn..lhe flret radar. 

"""t"" "i i  
eetabHehed on 04 thI97O on the psun. . i  ncunta i .n.  f f re- io i rowing exper imenta lof  c loud paranet j rs  were per forned. :

: iilfilS; rrora radar,
-  the  he lgh t  o f  th r_ lt. hei;r; ;; #: ::;,3j jl",iilft_

t iv i ty ,
the depth of the radar echo.

\frlzi

o f  August
raeasurements

radar refLec-
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Elgure 1. , l lK| radare on radar centre GradiBte.

'xhe neaeurenents were performed in a J minute lntervals. rn l9?2 the
neasur lng of  the h ight  of  the region of  h i -gh echo intensi ty  (  lo  dB
below the maximum value of  echo ref lect iv l ty  )  and determtnat lon of
Log z sere introduced. Nowadays al,1 the quoted paraneters are neaau-
red operationally on 1o radar centres, l l lg. 2. Depending on tenpera-
ture st ructure of  the atmoephere the paraneters nust  sat ie fy  def ined
probabll ity cr5-teria of haiL apFearence. The tabLe ll-. shows the de-
velopment of the radar network J-n past 1O years.

fabLe J-. Development of 5MK7 radar network 1n Croatia.

t97O RC ! PsunJ ;
l .97r-  RC 6 Gradidte ;
L972 RC L Puntljarka ;
l97t 8C 3 Bllogora ;
r.974 RC 2a Varaidin, RC { Struiec ;1975 nC 2b Trema I
1976 F0 ? rsrad ;
1980 nc B o i iget ,  xc 8a Kapelna.

Each radar centre hae two 5i'1K? rad.ars, a generator, radio connectlon
egulpnentr meteorologlcaL inetrunents and a buildiag for the staff.
?he radar centres are radio l inked, radar.data are transaitted l-n
code.  The d is tance between two nelghbour ing radar  centree ie  not
btgger than 60 km and it assuree radar coverlng ef the whole hail
suppreseed area.
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Figure 2. 3MK7 radarnetwork in Croatia'
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Figure 3. \,VISR Z4 C and S radar network in Croatia.
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Figrure 5.
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Figure 5.
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Figure 4. Scheme of equipment of one radar centre.
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Schene of equipment of radar centres and network
comlilter.

4 l



During. lO year period 
"l^:::I on. hall euppreeeion and cloucisff;:ilf":rr3:i1-"-".t'"ai'-*"J"irenents tr,"-'s-sJii radars were used.only on g-g6na"l l , l : i lg i lc of  new 1a.dar network w

i.:i,lnl: "i;;: fflT;"','::;'?:;u-Tta ""*p"iJ;; ;": 
prinariiv based

crplratlon t" "f l*- i l :  : : :9 ror measurJ.ns the ai" l l . I"?*i" 
Linked lna ourc e 6 r, ""o"llii. :!:iiii;:J ";**;#;" i":*",i*:li#::i:xi"vers req'iii 

:l: 
t"tfi;;;i;;'li c-e.na radars. 

sava and-Drava ri-
ra dars r,-i-"Ii#3if 

i_il" il;:":ff#i;;;:, 
;u:lil"ll 5 *ibu t j.on o f

'":":if ff :;;:; ;li;*l;til.$l*t ou""oo'iiJ";:-i; ;:!:;*5;:"*"
The exj -otence of  sraeroul l  

ne lghbour ing one'

: i9"o in tegrator  and proceasor ( " f ru i*d, ,character iet ics of  d ig i ta lneasur lng 1n range 
" f - ! - f . r - i i i r * -  

"u. t  . ,  cauae inarp l lcabf f i t i  o i -serve the area 
"i""- irr6 ;hff i3,:fdar. Thererore irre 

"r i"r* i iui.ou_ouet be ;";; ' ;"";; ;": t :"1;15:bourins "a'"-"ni- irJ "*a", 
picture

fhe d1eto m1nina1i,;il:'fffi:i:ff":::$?:::"i:.#'rf;"3: r.:* ks ln orderthe meltins r.ayer witrr zero ;;;;;""1:i:":":f:.-^o:an pa6se€ ihrough
rle exi" l i  ; ; - ;^; , : : : , -" : f" : :  antena elevat ion.

reduced i"- ,*-3] i t tng 
network oi  to radars i"  i r i " ia croat ia wi l r .  be

"i 2 p-r""u-.iJ"inl -and J c-Band^rad"";;.o;- ;;"i"i 
"r"" 

the buiJ.dingor S_O"'O-.;" ; ; ; ,  
i .  r ,_band radare i .e^plannedl-  i :g.  

"r .  
r .ne main task"iti'i"oi 

",ni#"j;i* ffii{i;*l"f*":i:;:*l"radars the acqui-

: : ;:i" ;,li:;:: ;i5** j3*: ;:l#'$"::e :r;so o":'r,l"i:"";;i;i.,:;t;,
ii. ii;,';Sii";;lt'". c "ilpu i ".- ;;;lf.t; ii"ff id;';.;"i:, ;flif';i: "'
r I ' ! !J l , ' ; ; ; ;T"qe 

nemorv '  nasnel^ l .c_t"n"  - " i i l "L ic .  un i t ,  r ine:s  ;er f6rm;;" i r r ' , "o 
pr in t ing terminais.  rhe radar  p l rt c ihe 

""i*t,oir*i 
entre and-the inlesratea pi"iJ"""ii tllir""jiff3:t""

raJreb ,  
I iq ; " i l "o*  

cent res  and to  the  cen l ra r -o" t i lo " , .  computer  in
:.""t pr' i3: 'I i";t i i": i i .;:; i ::" ' is just beins deveioped and in j-ts

: ;J ; : : i : ; "or  
hai ls torrns accordins io  resui red

]  ! f tu"} ! " t ion of  c loud parameters.comput in6 the Faraletu i .s  ror ' " "J i " t "  launching,

"i,u """t*lui:di ii:F"?l_jif";:*.j;*;:"]"",", ",,c a t a  d i s t r i b u t i o n: i;::ix; ;;ltu:i*i:litil,"'::":;:,".,."".
4 .  Conc lus ion

:..;,,-;.li:::.::\:d;li ;;j;",:;:li:t ln croatia is a part or mete-: .  i  of  : :etwork in uroat ia unt iL rr*t i ] t " ' r t  
is planned to r i"rsrr-"
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