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Summary

Cumulus clouds observations over the area of Istra (the north Adriatic sea)
were made with 3MK7 radar from May 10 to June 21, 1979. The measurements showed

that the accumulation zone of cumulus clouds over Istra was of larger vertical
spread than over NW Croatia,

On the basis of photo-documentation of radar measurements the frequency
distribution map of cumulus clouds occurences was made.
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1. INTRODUCTION

Radar measurements were made during the GARP intensive observation period, in
Istra, near Pazin from May 10 to June 21, 1979,

Istra is a peninsula situated in the north part of the Adriatic sea surrounded
by the gulf of Trieste in the north and Kvarner in the south. On the NE side of
the peninsulo are the mountain ridges called Cicarija and Ucka,

From the climatological records it is known that in May and June there is a
great frequency of thunderstorm appearance over Istra.

Equipment in the rodar centre wos one S band radar 3MK7, radio sounding and
wind finding radar, optical theodolyte for pilot balloon tracking and meteorological

station,
1
Radar 3MK7 is equipped with standard A and PP indicators and with IF attenuator
(with f dBZ steps). \ H
m— i
The maximum range of radar was 61 km and the maximum measuring range 33 km,
The attenuator is used to attenuate the reflected signal and high reflectivity
- Zone is determined, The accumulation zone is defined as the zone of isoecho 10 dB 2 n
below maximum reflectivity, d
c.
Standard parameters of Cb clouds which ore in operational hail suppression T
programmes in Croatia (Gelo 1976) are determinated every 5 minutes. ar
Pe
For careful determination of cloud characteristics the photographs of PPI scope du
were made at constant intervals,
The photo-documentation of radar echos was done for the first time in Croatia
ond the quality of filmed material is good enough for the analysis of movements and
locations of Cb clouds. co
2. RADAR MEASUREMENTS ANQLYSIS
/\ . . . 3 .
Measurements are carried out in order to define space and time coordinates
of cloud parameters, as well as their horizontal distributions and vertical profiles,
Measurements were made in the following order: 5' :i
- time of measuring, :
- azimuth of maximum echo intensity,
- elevation of maximum echo intensity,
- distance of maximum echo intensity, : fre

value of maximum echo intensity in dB, 4 the
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- horizontal spread,

- elevation of high reflectivity zone,
- distance of high reflectivity zone,
- elevation of cloud top,

- distance of cloud top.

By constant measuring of parameters the data of cloud evolution and direction
and speed of its movements were determined. From the measured parameters of
* elevation and distance were computed the height of -maximum intensity Hzmax’ the top

of high reflectivity zone Hvz and the top of the cloud Hv above sea level,
Hi = HR + di sin e, (1)
The meaning of the symbols is:

H - height, HR - radar antenna height above sea level, e - elevation, d - distonce;

i - index (meaning: zmax, vz or v).

Physical indication: Hzmux - zone of maximum water content, HQz defined by
hox " 10 dB is accumulation zone, i.e. the zone of hailstone growth, Hv echo top

determines vertically the clouds spread but it does not correspond to the visual

* cloud top. During the measuring period of 43 days, 20 days showed radar echos.

:The total number of measured clouds cells was 359, from which 149 were selected for

“onalysis. The measurement made in Istra were compared to those made in NW Croatia -

“Puntijarka (Lipovscak 1980). The radar on Puntijarka showed radar echos only 9 days,
during which period parameters of 134 cloud cells were recorded,

Table 1 shows mean values of Hz , H ., RHv for Istra and Puntijarka.

max’ vz
It is obvious that mean values of Hzmax’ Hvz and Hv over Istra are lower
pared with those of Puntijarka.

‘Assembling of data in classes and relative frequencies are shown in table 2.

Table 1. Mean values of H + H and H for Istra and Puntijarka from
—_—— zmax’ vz v

May 10 to June 21, 1979

Hzmux(km) Hvz(km) Hv(km)
ISTRA 2,65 6.01 7.87
PUNTIJARKA 5.69 7.15 7.87

Based on relative frequencies analysis, conclusion can be made that the most
vent occurrence of Hzmux over Istra is in the class 1,6 to 2.5 km, of Hvz in

he class 5.6 to 6.5 km and of Hv in the class 6.6 to 8,5 km. In the continental




"6L5T SunpL Jo

sz 03 Kew Jo y3 01 wox3 exrelTjung pue BI}SI I0J A

pue *“g meENm s0 ('7*3) Aousnbsig @AT3eT8x pue (T3) Aousnbexg -z oTqelL
0 « 0 0 0 0 0 500 L 0 0 0 0 Sli- 901
220 _ z 0 "0 0 0 0 0 0 0 0 0 $'01- 96
! :.om B 0 0 0 StLo € 500 | 0 0 | 56 - 9'8
| 40 _ﬂ .N _ 72'0 “ AT N SE40 L 0 0 0 0 5‘g - 9°L
0 0 zz'o AR 5€40 L sz'0 | S 0 0 S'L-9'9
_ 0 , 0 “ € ¢ £e‘o £ 010 14 040 g o | o | 59 - 9%
m TR m o 0w ¢ 0 0 | szo| s oo | <z | 56 - 9%y
o ” 0 | o ﬁ RIS 0 0 s0'0 | 1 | 010 4 S'h - 9°¢
R _ o o 0 0 0 0 0 | 0z'o U S'¢€ - 9'z
0 _ 0 | 0 _ 0 | 0 0 0 0 0 0 | 09‘ zl : $'C - 91

oy _ Yy “ My m oty ' ! 'y SN R R ' !
>x m N>x me~x ZA meNI | e s e | Yy

ey aefl 1 3uny e 43 s | P




PHOTO-DOCUMENTATION ANALYSIS OF RADAR MEASUREMENTS

The frequency of cloud cell occurrence over I
. grid superimposed over the PPI,

- grid os computed from the followi

stra is determined by means of a

Relative frequency of cloud cell Gppearances on one

ng formula:
fi

f. = (2)
oz,

. i

i
© where fi is frequency, fri relative frequency,

Maximum relative frequency 80,3 x 10_3 of Cb cloud cells over Istra is north
of Pazin, near Motovun, and SE of Pazin, over the south slopes of Ucka mountain
(Fig. 2).

-documentation is compared
registrated on ground stations network. The data of

8 climatological and 51 raingauge

measurements. The number of d
radar Cb echos,

area of Istra,
- The correlation

suppression criteria, It is
stra and NW Croatia, to compare
It is very difficult to make
ned data because the observing
that measurements will continue

‘sounding data over I
r hail suppression.
of the above mentio
» so it is strongly recommended

ﬁpurt of Croatia (Gelo 1976) Hz is most frequent in the class 3.0 to 3,9 km, Hv

5.0 to 5.9 k. " -

4
k- The measuring of Cb clouds over Istra showed that the accumulation zone is more '
i vertically spread than in NW Croatia,




Figure 2. Relative frequency of Cb cloud cell

appearance according to photodocumentations
(x1073) .
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Figure 3.

Relative frequency of thunder over

Istra according to ground stations
network observations (x1073) |
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