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1. Introduction

During 1959 the first attempts of weather modification were
performed in Croatia in order to reduce hail damage. The weather
modification is carried out by seeding the hailstorms with Agl re-
agent which is introduced into the cloud by rockets. The first hail
suppression actions were carried out on the initiative of peasants
who were launching the rockets in cloud direction, without radar
observations, only according empirical criterion,

In 1970 started the building of radar network based on expe-
riences of the Soviet scientists ( Sulakvelidze et al., 1967 ). The
main purpose was to detect and measure the hailstorms in order to
perform hail suppression. The radar serves to detect the stadia of
convective clouds growth and the determination of relative cloud
position in relation to the launching stations.

The absolence of the used radars brings about the making of
first projects of radar network modernization ( Gelo et al., 1978 ).
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©-Band radar network was defined ( Lipovséak et al 1979 ). At th
', L] e

same ti
time the buying of radar and computer equipment was organised

The development of h
ydrometeorological activiti
gfggngor gain measurements with radar, Therfore th:lgiigtcisses g
L radar network was supplemented by C-Band radars. =

2+ The present radar network in Croatia

The present radar network i i
H-C
tary radar 3MK7 modified by a built igoatla et o %
characteristics of radars are:
= wavelenght 9.8 cm;
- frequengy 3000 - 3120 MHz;
- pulse width 0,55 microseconds;
= beak power output 200 Kw;
= Treceiver intermediate fre uency 60 3
= maximum visibility range 21 kmg o
‘ : = maximum measuring range 33 km,
The first radar centre was established on 04 th of August

J
° p
19;0 on the Psull mcuntaln The followlng exper lmelltal measur ements

= azimuth,
=~ distance fron radar,
- tge geiggt of the top of the echo,
- e height i i
tivity,g of the region of maximum radar reflec-
= the depth of the radar echo,

Band mili-
attenuator, Fig, 1. Technical
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Figure 1. 3MK?7 radars on radar centre Gradiste.

The measurements were performed in a 3 minute intervals. In 1972 the
measuring of the hight of the region of high echo intensity ( 10 dB

below the maximum value of echo reflectivity ) and determination of

log Z were introduced. Nowadays all the quoted parameters are measu-
red operationally on 10 radar centres, Fig. 2. Depending on tempera~
ture structure of the atmosphere the parameters must satisfy defined
probability criteria of hail appearence. The table 1. shows the de-

velopment of the radar network in past 10 years.

Table 1. Development of 3MK7 radar network in Croatia.

1970 RC 5 Psunj ;

1971 RC 6 Gradisdte

1972 RC 1 Puntijarka ;

1975 RC 3 Bilogora ;

1974 RC 2a VaraZdin, RC 4 Struzec ;

1975 RC 2b Trema ; :
1976 RC 7 Igraé ; : Figu
1980 RC 8 Osijek, RC 8a Kapelna,.

Each radar centre has two 3MK7 radars, a generator, radio connection
equipment, meteorological instruments and a building for the staff,
The radar centres are radio linked, radar data are transmitted in
code. The distance between two neighbouring radar centres is not
bigger than 60 km and it assures radar covering of the whole hail
suppressed area.
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SMK 7 RADAR NETWORK

Figure 2. 3MK7 radar network in Croatia.
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Figure 3. WSR 74 C and S radar network in Croatia.




44~

LINE

PRINTER
2 VIDEO

TERMINAL

PRINTING

TERMINAL

T0

NETWORK
COMPUTER

RADAR
“WSR 7S
DISC UNIT 19,6 Mb
COMPUTER

HP 1000
512 Kb —-Q

MAG. TAPE UNIT 1600 cpi

[__—hl- 7O LOCAL USERS

RADIO
LINK

RADAR

« ‘%—ﬂ# TO NEIGHBOUR
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3. C and § Band radar network

& unique ring, But the need for measuring the distribution of pre-
Cipitation in mountain area of co

sources ), and ower agricultural complex between Sava and Drava ri-
Vers require the introduction of

Hail suppression work Tequires a special distribution of
radars in g network., It ig essential that the whole suppressed area
should be twice covered with radar observations. In case one radar

i ing radar and the radar picture
must be sent to other centres,

The distance between radars should not excede 150 km in order
to minimalize the number of cases where radar beam basses through
the melting layer with zero degree antens elevation,

The existing network of 10 radars in inland Croatia will be
reduced to 4 S-Band and 3 C=Band radars., On costal area the building
of 3 S-Band and 1 C-Band radars is planned, Fig. 3. The main task
of S-Band radars is hail Suppression and of C-Band radars the acqui-
sition of cloug data and brecipitation measurements,

of one radar centre, C
Kb high performance memory,

Printer, video and brinting
is performed in centre and t

to the neighbouring centres
Zagreb, Pieg. 5,
Software for the system ig Just being deve
first phase it will contain:
- detection of hail
criterion,
= bresentation of cloud Parameters,
= Ccomputing the barameters for rocke
- data storing on magnetic tapes,
The second phase of software developing consist of:
- data distribution among the network,
= Precipitation measurements,
= Forming of composite pbicture of a1l radars,

» Conclusion

New S and ¢ band radar network
orological radsr network over Yugoslavi

% of network in Croatia until 1985,

storms according to required

ts launching,

in Croatia is gz part of mete-
. It is planned to finish
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