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Summqry

D u r i n g  t h e  1 O - y e o r  p e r i o d  o f  h o i l  s u p p r e s s i o n  b o s e d  o n
need  fo r  modern  rodo r  ne twork  cqme  in to  ev idence .

0pero t iono l  ho i l  suppress ion ,  due to  the  poss ib i l i t y  o f
requ i res  o  spec io l  d is t r ibu t ion  o f  rodors  in  the  ne twork .
rodor  must  cor ry  ou t  the  meosurements  qnd d i rec t  the  ho i r
A  p r e s e n t o t i o n  o f  t h e  p r i n c i p l e s  o f  h o i r  s u p p r e s s i o n  b o s e d
i s  o l s o  g i v e n .

rodor  meosurements ,  the

fou l t  o f  one rodor ,
The ne ighbour ing

s u p p r e s s i o n  o c t i v i t i e s .
on  rodor  meosurements
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l . INTRODUCTION

I l : , j t : : : "" j j : :o j :_: l_.?^:1",0:  
, "1: :  meosurements for  hoir  suppression in

;::i;iffi:"::::":"::-l:'iln,-le::: For,.r'1" o,'o:!:";;; iilir"lii"i:'!ff;iTri;
H:'l:l"l:::::.::,,::::^::^:,.1:,: ,.ua- i,l;\;;, i.'rrii'i',il"lil,ir'.:::::::1",0
::: ' ::t i5; rl l". l,: ' : l ,Mt,1::blshi RC.gaa 'oJo'; ;";;-;;;"i";; ;;:;"; l:: ' ; i -n '1976,ond in ' f  981 the EEC-mode r./sR zr c ona s were in.tori"Sl

2 . HAIL SUPPRESSION IN YUGO5LAVIA

l l , : : t l ^ " " ,1 : : : i ] : f I  
o f^ : "o s , ,580,000 ho wos under  the hoi r  suppress ion

ff:t;:::";ril *??":lll l:"-?::::*,,ltnt,u in"r,a"l'iuo,'ooo"ij,",l?;:.;':1p,"""nt.
i?"oli"l",llt"i:::^.ylo:::::"i ""!i"i1,i"". ir,"-.".ir"n";1"1"1il".'".1" inl"Hlil
lj"llt"i".ll :*,1.^t;_"".I1:1-o,l^:lrf,,o"r.ut. ;;;;';; ;,*liflJl iLl'i.I;::,
;:i3; ii,l:i,::'.i;1,I:: ^3:'itn-ll:1 l!:,;;ii-";;;;.::';;';;;;;: ::;:,51;
i;lllri::":l:l?^::":l::: ::1 3r ",oao,,;;;*;;":'il:' ;;;:"":;;:"":;"lllil.l"l'_j;T:li':;j::::5 Ililn,,lli.,::'::"::o il"*i;":i i"'.""i':";;:",;l;il;:"":;:,1:,
:i"[:l ;:':;:::j ;:":_(f::::'.:: "i., ip)ii,"i.".",i."lilni'i,':;:'i:;"ilI;;
:j:Iil:"i"":::::;: lr l:,,1:l:l-'l: oth'r r'"^ir'i"n'.i.it"".1" ;;""1:,;lllll 'li"rr""
:?'i!:;;-,::l:i::" ;l^'::::Iln, riir i;";;;;' ;;i" 

""iii'i", :il:'i::";::":';::j:
:l l i: it,;X\:t"' 

The tvpicot'lounchins stotion r""o'""ii i l; i l ' i i i l  ;"id*;et  q l , ,  1979) ,

Techn icq l  choroc ter is t i cs  o f  rocke ts  o re  descr ibed in  popers  (nHNz 75 ondL i p o v s c o k ' 8 2 ) .

.  D u r i n g  t h e  s e q s o n  o f  h q i l  s u p p r e s s i o n  ( f r o m
n u m b e r  o f  d o y s  w i t h  h o i l  s u p p r e s s i o n  o c t i v i t i e s
rocke ts  o re  lounched.  Evo luo t ion  o f  success  inm o d e  o n  t h e  b o s i s  o f  I n s u r o n c e  C o m p o n i e s  d o t o ,

3. RADAR MEASUREMENT IN HAIL SUPPRESSION

l l : , , n : : t . : : l o i : : . : ?1 .1 "  
oy , i t s  concep t i on  o  p reven t i ve  oc t i v i t y  where  i t  i s

l i l::"";f,,1"_;:"1,,i1:_"1:"1:,with lorse omounts "i ,";;;;;; ;;"; ' i l;J";";rj j ;;

e o r l y  d e t e c t i o n  o f  h o i l  g r o w t h  o r e o s  i n  c l o u d s .

Apr i l  to  September )  th "  overoqe
js  a0  ond opprox imote ly  25 ,OAO
h o i l  s u p p r e s s i o n  o c t i v i t i e s  i s

compored w i th  h is to r ico l  records .

T h e  m e t h o d  o f  h o i l  d e t e c t i o n  i s  b o s e d  o n  t h e  u s e  o ft o k e n  f r o m  S o v i e t  s c i e n t i s t s  ( S u J . o k v e l i d z e  ; ;  ; 1 " . , - 1 9 6 7 )
Y u g o s l o v  c l i m o t o l o g i c o l  c o n d i t i o n " .  T h e  p r o b o b i t i t y  o fon  rqdo r  meosu remen ts  ond  the rmod inomico l  cond i t i ons  o f

The  po rome te rs  f o r  p robob i l i t y  compu to t i on  o re :

S -bond  rodo r .  I t  i s  ove r_
o n d  m o d i f i e d  o c c o r d i n g  t o

h o i l  o c c u r r e n c e  i s  b s s e d
t h e  o t m o s p h e r e .
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Flgure l .  Hai l  suppression in  yugoslav ia -  area wi th
ha i l  supp ress ion  ac t i v i t i es .
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F igu re  2 .  Scheme o f  a  l aungh ing  s ta t i on .
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t h e  h e i g h t  o f  t h e  c l o u d  t o p  ( H , r ) ,  t h e  h e i g h t  o f  t h e  m o x i m u m  r e f l e c t i v i t y  z o n e  ( H . r ) ,
t h e  h e i g h t  o f  t h e  o c c u m u l q t i o n  z o n e  ( n u .  -  1 0  d b z  b e r o w  H . M ) ,  t h e  v o r u e  o r  ( z n , ) , - o n a
t h e  r o t i o  o f  t h e  h e i g h t s  b e t w e e n  t h e  w q r m  o n d  t h e  c o l d  r e g i o n s  o f  t h e  c r o u d  ( H * A _ ) .

T h e r m o d y n o m i c o l  p o r o m e t e r s  o r e
t h e  h e i g h t  o f  i s o t h e r m s  0 ,  - 1 4 ,  - 2 8

d e t e r m i n e d  b y  r o d i o - s o u n d i n g ,  o n d  t h e y  o r e :
d e g r e e s  C e l c i u s  o n d  t h e  c o n d e n s o t i o n  I e v e I .

T h e  c o m b i n o t i o n  o f  r o d o r  o n d  t h e r m o d y n o m i c o l  p o r o m e t e r s  r e s u l t s  i n  o  c o m p r e xho i l  p robob i l i t y  f oc to r .

P  =  P  ( H r '  H - 2 g '  H u r ,  H - r 4 ,  H z M ,  H o  ,  z b r ,  H + / H - )

F ig '  3  rep resen ts  t he  scheme o f  cb  c l 0ud  de f i ned  by  t he  above
men t i oned  pa rame te rs .

( 1 )



T h e  c l o u d  c e ] l  i s  d e f i n e d

P > 5 0 8

7 \. M . -

4. MDAR NETWORK IN CROATIA

2 2 4

o s  o  h o i l  c e l l  i f

'  H z M  t  H o '  H u ,

3 5  d B Z ,  I t + / H _  >

i t  i s  f u l f i l l e d

> H  H  > H- L 4 .  v  - - _ 2 9 ,

( 2 )

D u r i n g  1 9 8 2  t h e  c r i t e r i o  s u g g e s t e d  b y  w o l d v o g e l  w o s  u s e d  o n  t w o  r o d o r  c e n t r e s :

H 4 s  ,  H o  *  1  . 4  k m  ( 3 )  " " i

T h i s  m e o n s  t h o t  i f  t h e  h e i g h t  o f  t h e  4 5  d b z  c o n t o u r  i s  m o r e  t h o n  I  . 4  k n  o b o v e  t h eO o C  l e v e r ,  t h e  c e l l  i s  o  h o i l  
" u r r .  

T h e  c r i t e r i o  w o s  s h o w n  t o  p r o v i d e  u s e f u rr e s u l t s  ( B i z i c ,  f 9 8 2 ) .

The number  o f  rocke ts  ( ru" )
z o n e  o c c u m u l o t i o n  v o l u m e  ( V )  8 n a

T h e  c o l c u l o t i o n  o f  t h e  n e c e s s o r v
(nHNz zs).

n e e d e d  f o r  s e e d i n g  o n e  h o i l  c e l l  i s  o  f u n c t i o n  o f
r e o g e n t  e f f i c i e n c y  ( E ) ,  

,
N R  =  N R  ( v ,  E )  ( 4 )

n u m b e r  o f  r o c k e t s  i s  m o d e  b y  o n o l o g u e  c o m p u t e r

The  obso lescen t  rodo rs  sugges ted  the  need  fo r  o  p ro jec t  f o r  r odo r  modern i zq t i on
o n d  t h e  e x i s t i , r g  s - b o n d  r o d o r  n e t w o r k  w o s  d e f i n e d  ( L i p o v s c o k  e t  o l . ,  l g 7 g ,
L ipovscok ,  1  9S1  ) .

H o i l  s u p p r e s s i o n  o c t i v i t y  r e q u i r e s  o  s p e c i o l  d i s t r i b u t i o n  o f  r q d o r s  i n  o
ne twork '  I t  i s  essen t i o l  t ho t  t he  who le  expe r imen t  o reo  be  tw i ce  

"o , r " t "o  
by  rodo r

o b s e r v o t i o n s ,  i n  c o s e  o n e  r o d o r  i s  o u t  o f  o r d e r ,  T h e  e x i s t e n c e  o f  s i d e l o b e s  o n d
t h e  c h o r o c t e r i s t i c s  o f  d i g i t o l  v i d e o  i n t e g r o t o r  o n d  p r o c e s . o t  ( o v r e j - ; ; ; ; - ; ; " ; " ; "
m e o s u r e m e n t s  c o n  b e  p e r f o r m e d  w i t h i n  o  d i s t o n c e  o f  5  k m  i n  r o n j " .  0 n  t h e  o t h e r
h o n d ,  t h e  d i s t o n c e  b e t w e e n  r o d q r s  s h o u l d  n o t  e x c e e d  1 5 0  k m  i n  o r d e r  t o  m i n i m o l i z e
t h e  n u m b e r  o f  c o s e s  w h e r e  r o d o r  b e o m  p o s s e s  t h r o u g h  t h e  m e l t i n g  l o f " ,  w i t h  z e r o
d e g r e e  o n t e n n o  e l e v o t i o n .

.  T h e  e x i s t i n g  n e t w o r k  o f  l 0  S - b o n d  r o d o r s  i n  i n l o n d  C r o o t i o  w i l l  b e  r e d u c e d  t o
4  S - b o n d  o n d  2  C - b o n d  r o d o r s .  I n  t h e  c o o s t o l  o r e o  t h e  s e t t i n g  u p  o f  3  S - b q n d  o n d
1  c - b o n d  r o d o r s  i s  p l o n n e d ,  F i g ,  4 ,  T h e  m o i n  t q s k  o f  s - b o n d  r o d o r s  i s  h o i l
s u p p r e s s i o n  o n d  o f  c - b o n d  r o d o r s  t h e  p r e c i p i t q t i o n  m e o s u r e m e n t s .

F i g '  5  s h o w s - o  s c h e m e  o f  e q u i p m e n t  o f  o n e  r o d o r  c e n t r e .  T h e  c o m p u t e r  c o n s i s t s
o f  H P  1 0 0 0  F  m o d e l  w i t h  5 1 2  K b  h i g h  p e r f o r m o n c e  m e m o r y ,  m o g n e t i c  t o p e  u n i t ,  d i s c
u n i t ,  l i n e  p r i n t e r ,  v i d e o  o n d  p r i n t i n g  t e r m i n o l s .  T h e  r o d o r  p i c t u r e  i n t e g r o t i o n
i s  p e r f o r m e d  o f  t h e  c e n t r e  o n d  t h e  i n t e g r o t e d  p i c t u r e  i s  r o d i o - l i n k e d  t o  t h e
n e i g h b o u r i n g  c e n t r e s  o n d  t o  t h e  c e n t r o l  n e t w o r k  c o m p u t e r  i n  Z o g r e b ,  F i g ,  6 .
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19 .6  Mb

MAG.TAPE UN|T 1600cpi

TO LOCAL USERS

TO NEIGHBOUR
RADAR
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NETWORK
COMPUTER

Figure  5 . Scheme of eguipment of one radar  cent re .
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COLOR
TV D ISPLAYS
WITH COMPOSITE
RADAR P ICTURE

Scheme of  eguipment

network computer .

r {u -z

of  radar  Centres and
Figure 6
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NEI .WORK

C O M P U  T E R
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