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DERIVATION OF A NEW MEASURE OF ANGULAR
DISPERSION FOR CIRCULAR VARIABLES USING

A GEOMETRICAL DESCRIPTION

PIERRE SANDRE FARRUGIA, ALFRED MICALLEF

Department of Physics, University of Malta, pierresandrefarrugia@yahoo.co.uk, alfred.micallef@um.edu.mt

The periodicity and arbitrariness of the values of circular variables makes their statistical treatment different from
that of linear variables. Hence it would be desirable to obtain a linearizing function that can adequately represent
them. In this analysis a geometric measure will be presented that is intended to perform such a role. This function
is applied in conjunction with concepts from linear statistics to develop new measures of angular dispersion.
These measures are shown to describe angular dispersion in two orthogonal spatial directions. This constitutes an
improvement over other existing measures of angular dispersion that account for angular dispersion only in one
spatial dimension. It was also possible to extend the geometric measure to two-dimensional vectors, thus allowing
the derivation of a measure of dispersion that accounts for variation both of the magnitude and the two-dimensional
spatial directions for these variables.

Periodicita a moZnost’ vol’by nulovej polohy kruhovych premennych vyiaduje iné Statistické spracovanie ich
hodnét ako v pripade linearnych premennych. Pre adekvdtne vyjadrenie kruhovych veli¢in je preto potrebné
ziskat’ linearizovanut funkciu. V predlozenej analyze sa navrhuje geometricka miera pre takito prezentdciu. Tdto
funkcia, v spojeni s postupmi z linedrnej Statistiky, umoznila odvodit’ nové miery pre angularnu disperziu. Tieto
miery popisuju anguldarnu disperziu v dvoch priestorovych dimenzidach. Oproti inym existujiicim mieram, ktoré
uvazuju anguldarnu disperziu len v jednej priestorovej dimenzii, je to vyznamné zlepSenie. Tito geometricki mieru
bolo moZné rozsirit’ aj na dvojrozmerné vektory. To umoznilo odvodit’ mieru disperzie, ktora zohladiiuje zmeny
vel’kosti aj dvojrozmerného smeru uvaZovanych premennych.

Key words: Mediterranean depressions, synoptic climatology, cyclone origin

INTRODUCTION

In the treatment of circular variables the usual definitions
of statistics used for linear variables would not apply. The
reasons for this are both qualitative and quantitative and
can be found in the arbitrariness of the zero position and in
the periodicity of the variable that requires the analyses to
be confine within the interval 0° to 27, reducing the excess
modulo 27°. In addition the notion of high and low values
would not apply.

As a reminiscence of linear variables, for a set of n
angles {&: 1<i<n}, Batschelet (1981) proposed his an-
gular variance as a measure of angular dispersion. This he
defined by,

s2=2(1-R), 1)

where R (Equation 8) is the length to the centre of gravity
of the set of angles. As an alternative, Mardia (1972) pro-
posed his circular variance, defined by,

s?=1-R. @)

In addition considering that it should be possible for
a measure of dispersion go to infinity, Mardia (1972) pro-
posed the following relation,

s; =—2In(R), €)

which he obtained from the wrapped normal distribution.
Equation 3 can also be written as,

s;=-2In(1-s}). 4)

Considering that R ranges from one, when all the angles
are the same, to zero where there is substantial dispersion,
this makes the length to the centre of gravity a measure of
concentration. Hence — R becomes a measure of dispersion.
However R is a measure of concentration only along an
axis parallel to the vector to the centre of gravity and gives
no possible indication of the concentration in other directions.
Hence measures of dispersion based only on it are limited
since the angles are two dimensions entities.

In the analysis that will follow a linearizing function
is sought by mapping the angles on a suitable line so as to
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obtain a reasonable geometric measure. From such a geo-
metric description it is possible to derive new measures of
dispersion that account for the angular dispersion in two
orthogonal directions.

THEORETICAL DERIVATION

Before proceeding to the actual derivation, it is worth having
an overview of the definitions that will be used. Consider a
set of n angles {&: 1 <i <n}, taken in conformity with me-
teorological definition of the angle that aligns the x-axis
and y-axis with the north and east direction respectively
while the angle is measured clockwise from the x-axis. In
this case a suitable way of finding a measure of the mean
consists in mapping each angle (&) to the point with polar
coordinates (&, 1) i.e. on the circumference of a circle of
unit radius called the unit circle. Each point is assigned a
mass of equal value (M). The vector to the centre of gravity
(R) of the system is then calculated. The angle that this
vector makes with the positive x-axis is considered to be
the mean of the sample (Batschelet, 1981; Mardia, 1972).

The vector to the centre of gravity can be found by
considering that the Cartesian components of the centre of
gravity is the average of the Cartesian components of each
point (8, 1), given by (cos(8), sin(&)) (Figure 1).

Let C and S be the average of the Cartesian compo-
nents of the points (8, 1) of the sample along the x- and y-
direction respectively. Then,

G:E_Zn:cos(a) (5)
and
S_:%Zn:sin(ai), ©)

and if R = | R| then,

R=+/C2+S° . 7

Figure 1. Each angle (&) is mapped on the polar coordina-
tes (@, 1). The corresponding Cartesian coordinates would
then be given by (cos(8), sin(8)).
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Except for the case when C=0 and S =0, giving
R =0, the vector to the centre of gravity has a well-defined
angle versus the positive x-axis. This is called the mean
angle of the sample denoted by @, and is found using,

arctan($/C) ifC>0
6, = _ o (8a)
arctan(S/C)+7z° if C <0,
with the following exceptions,
iz ifC=0andS >0
0,=41%7° ifC=0andS <0 (8h)
undetermined if C=0and S =0.

In addition if @, is required between 0° and 27°, then
if 6, < 0",

6,=0,+27°. (8c)

Consider now a rotation of the coordinate system by
an angle . The new angles would be given by & — y, while
the new mean angle of the sample would be given by 6, — v,
since the centre of gravity does not depend on the coordina-
te system. Hence letting o', =6, -9, the new mean angle

would be 6', =0 while the new Cartesian components of

R denoted C' and S' become,

C'=R 9)
and
(10)

Let the x'- and y'- axis be the new axis corresponding
to the x- and y- axis. Then the above results could be ex-
pected since the new x-axis, the x'-axis, lies in the same
direction of R as illustrated in Figure 2.

Using these tools it is desired to establish a suitable
geometric measure that can effectively linearlizes the circular
variables. This can be achieved by determining a suitable
line on which to map them. The two most likely candidates
are the x- and y- axis. From Figure 3, since the radius is ta-
ken to be unity then the arch length, s, is equal to the angle
subtended by it.

Now the projection that the point (cos(&), sin(8))
makes on the x-axis is given by 1 - cos(8&), while that on
the y-axis is given by sin(&). Considering, the projection
on the x-axis, this has a one to one relation with the arch
length corresponding to the minimum angular distance
from the “zero” angle, increasing with increasing arch length
while this stretches along the whole diameter, as can be seen
by drawing lines parallel to the y-axis. However the projection
along the y-axis increases linearly with angle only up till
17 °, corresponding to half the diameter, and then decreases

once again. This can be visualized by drawing lines parallel
to the x-axis.



X

Figure 2. If the coordinate system is rotated through 6, (the
mean angle of the sample) so that the new x-axis, the x*-axis,
is aligned with R, the direction from the origin to the centre
of gravity, then the new mean of the cosines and the sines of

the angles will be given respectively by C'=R and S'=0.

x=cos(d) |6

1 y=sin(6)

Figure 3. In the case of a unit circle the angle is equal to the
corresponding arch length. Considering only the minimum
angular distance form the “zero” angle, the projection of its
arch length on the x-axis would then be given by 1- cos(8),
while that on the y-axis is given by sin(8).

X

s

Figure 4. The mean of the projections on an axis that is ro-
tated by the mean angle of the sample, the x'-axis, is given by
1-R, where R is the length of the vector to the centre of gravity.
This defines a mean geometric angle given by s = arcos(R).

Hence the most suitable candidate is the projection
along the x-axis. However we would like to use a coordinate
system where the moments derived are minimized. So the

coordinate system is rotated by an angle «. Then taking
a general moment about a constant, a, this would be given by,

%g[l—cos(ei —oc)—a]j -

11

j! K cosi™* (0 — g
m(l—a) cos'™ (6, —a)

where j is an integer. Taking the partial derivative with
respect to « and setting it equal to zero to find a minimum,
gives,

L3 Zj:(—l)jkﬁ(l—a)k

~.(i-k)cos™ (6, —a)sin(6, —a)=0 (12)

If only the mean is considered then Equation 12 reduces to,

%isin(ai —a)=0. (13)

From Equation 10, Equation 13 is satisfied for a = 4,
the mean angle of the sample. In addition, given that cos'(¢)
can be written as,

cos' (¢) = ]ZI; Acos(jp),
and using,
sin(er)cos(B) =4 [sin(a+ B)+sin(a - B)],

it follows that Equation 11 is minimum for « = 6, for any
symmetric distribution since in this case all the sine trigo-
nometric moments would be zero. It can thus be concluded
that the line parallel to the vector towards the centre of
gravity provide a suitable geometric measure. Such a mea-
sure would identify & with 1 — cos(é — &,). This would ob-
viously not imply that the portability distribution of & and
1 —cos(é — 6,) are the same. It only provides a linearizing
function for the angle so as to facilitate its mathematical
manipulation and its statistical analysis.

Using this geometric measure, the first moment about
zero or the mean would given be by,

1-R. (14)

It is no factual surprise that this is equal to Mardia’s
circular variance (Equation 2), since Mardia (1972) obtained
this measure by first considering 1 — cos(6) as a monotoni-
cally increasing function of the minimum angular distance
from the origin and then minimizing,

D :%iz;:[l—cos(ei ~a)],

(15)
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with respect to . However in the case of this geometric
measure, 1 —R would correspond to a geometric mean
angle, (&), given by,

0, =arccos(R), (16)
as can immediately be seen from Figure 4.

The meaning of this mean geometric angle can be
understood by considering that it is a measure of the mean
distance of the angles from the mean angle of the sample
i.e. by identifying 6 - 6, with 1 — cos(& — 6,) rather than 4.
Making such a relation and referring to linear statistics, the
mean geometric angle should correspond to the mean bias
(MB) given by,

13 =

MB:==3"(X, - X),

Nz

A7)

where {X; : 1 <i<n} constitute a random sample and X is
the mean of the sample. Or else considering that 1 — cos(é)
is always positive, it can correspond to the mean absolute
bias (MAB) given by,

|\/|AB::%Z”:|Xi —>Z|. (18)
i=1

Both these quantities are considered in linear statistics
as measures of dispersion but are usually discarded in fa-
vour of the standard deviation. Hence if & is identified
with 1 —cos(é — 6,), taking the first moment about the
mean, corresponding to the variance of the projections, it
would give,

$2 :%g{l—cos(e'i)—Ei[l—cos(e'j)ﬂ}z. (19)

i=1

On rearranging this becomes,

(20)

<t ]

the biased variance of the cosines in the primed system.
(The choice of using the biased variances has been made to
simplify derivations.)

The physical significance of such a result can be
understood if Equation 20 is rewritten using Equations 10
and 11, and the small angle identities, in the form,

s&=1-R*-¢¢, (21)

where s is the biased variance of the sines in the primed

system given by,

sé =%Zn:sin2(9'i). (22)
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Now s? takes values from zero when all the points
are along the vector to the centre of gravity, to one when
all the points are along the y'-axis. (Obviously the upper
value cannot be reached since the coordinate system is
rotated by @,.) Hence it is a measure of concentration along
an axis perpendicular to the vector to the centre of gravity.
This means that the s2 accounts for dispersion along two
perpendicular axis. Thus due to its importance and the way
it was derived, sZ shall be referred to as the projection va-

riance. Here it is worth mentioning that s2 is independent

of the initial coordinate system since it depends only on the
direction towards the centre of gravity, which is an
absolute quantity.

Note that in the limit of small dispersion s2 ~0 and

R~1= R?~R. Thus in this limit the projection variance
converges to Mardia’s circular variance, i.e.

sé~1-R=5s’. (23)
Considering s, Equation 21 is not the only place

where it can be derived. Referring to Batschelet angular

variance, this was obtained using the small angle appro-

ximation,
cos(6-6,)

~1-3(6-6,) . (24)

However such an approximation does not take into
account the fact that only the minimum angular distance of

the angle 6, from 6, , denoted by A(6,),, where A(g). is

given by,
‘A )I‘ mm{‘& ¢|mod 2z, 27 |6, — ¢|mod 27 },
with A(¢). >0 if 0,<0<0,+r,

/\

)
A(g), <0 if 6,-7<6<0,, (25)
and A(¢).=6,-6

i a

if A(g)ﬁ)i =r,
should be considered.

Now, since only the absolute value of A(¢)i is
needed, and this can be algorithmically implemented using
arccos(cos(6, —¢)) , it follows from the Taylor expansion

of arccos(x) that,

=17 —[cosa'i+%cos39'i+%cossﬂﬁ---] . (26)

Also, the Fourier series of |A(¢9

ting arccos(cos(6, —¢)) against ¢, is given by given by,

7 4&c0s(2j+1)0"
(2j+1)

A(8,)]= : @7

2 T j=0



while the Fourier series of A(6,)’ is,

INCH e L

a - (28)
3 i1 Jz

Considering these three expansions of |A(9a)i|, the

most rapid to converge is the Fourier series of |A(03)i and

repeating the same derivation Batschelet (1981) has used,
employing this time a first order approximation from
Equation 27 gives,

Hence,

Sélz(%ﬂ2—4R)+g(l—S§.). (29)
Similar expressions follow for the other two represen-
tations of the minimum angular distance. Adopting the first

two terms of the Taylor expansion of |A(96) (Equation 28),

the following relation will result,
2 2
2 1&| 7 ' 4 2
Sg, =— ——cos(8")| =1+——-7R-5s;,
B2 n ; 2 ( |) 4 S

(30)
while using the first three terms of the Fourier series of
A(6,)° (Equation 28), yields,

n 2
&, :%z{%_cos(a-i)wos(zag)}:
i=1

2

:%+1—R—25§.. (31)

Thus in a much natural way ssz. has emerged from

more consistent approximations than that used by Batschelet
to obtain Equation 1. The real problem with these equations
is that they do not go to zero when all angles are the same
i.e. for zero dispersion. However a corrective factor for
Batschelet angular variance can be obtained by considering
1—cos(8 — 6,) as a linearizing function of (& — &,). In this
case,

&= lZn:[l—cos(ei —Ha)]z

i=1

:%Zn:l— 2c0s(6, -0, )+cos?(6,-6,)

i=1

n

=1-2R Jrlz[l—si#(ei -0,)] -

NSz

Hence,

Se =2(1-R)—sg =5/ —55 . (32)

Thus Equation 32 gives another reasonable measure
of angular dispersion that accounts for dispersion again in
two orthogonal spatial directions and since it was derived
from a geometric measure it can be referred to as a geo-
metric variance. It can also be noted that in the limit of
small dispersion the geometric and Batschelet’s angular
variance will converge.

Now, considering the geometric standard deviation,
this is practically the root mean square of the projections of
the angle on the x'-axis, and as thus it retains a physical
reference to a length. Hence it can be mapped back to the
angles much like what has been done to obtain the mean
geometric angle (Equation 16), giving,

Semc =arccos(1—sg). (33)

The only problem posed by the above equation is that
it might not be possible to compute it if sg exceed the value of
two. In order to prevent such an eventuality it might be useful
to take the root of the biased rather than the unbiased geomet-
ric variance. As for the projection standard deviation, there
iS no sense in trying to map it back since the variance of the
1 — cos(é — &,) does not correspond to any physical length.

At this point it needs to be considered that according
to Mardia (1972) it should be possible for the variance to
diverge to infinity. This is the reason why he obtained
Equation 4. However the projection variance has a maxi-
mum value of one while the geometric variance has a ma-
ximum of two.

Considering first the projection variance, in order to

derive a measure that is related to sZ that diverges to in-

finity, the same procedure used by Mardia (1972) can be
adopted and use of the wrapped normal distribution can be
made. Now the characteristic function of this distribution is
given by,

E[exp(iad) | =exp(-0.5a°c}), (34)

where « can be taken to be only an integer. Equating the
real and imaginary parts gives,

E[cos(a&)] = exp(—O.Sazaj) , (35)
and

E[sin(a0)]=0. (36)
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Also, since the mean for a wrapped normal distribu-
tion is zero, the population parameter corresponding to sé. ,

denoted by &2, can be expressed as,
ol = E[cosz(H)J—(E[cos(ﬂ)J)2 .
Hence, using Equation 35 in Equation 37 gives,
ol= E[cosz(e)] —(E[cos(é’)})2

=E[05{1+c0s(20)} |- exp(-o2)

37)

— 0.5E[ 1]+ 0.5E[ cos(26) | - exp(-o72)

=05+0.5exp(-20; ) —exp(-07 ) .

Rearranging yields,

7)+(1-202)=0. (38)

exp(—207 ) - 2exp(-o,
Equation 38 is a quadratic in exp(-o; ) and can be
solved to give,

exp(—ag2 ) =1+ \/EO'C. , (39)

where exp(-o7 ) =1++/20,, is not acceptable since o > 0

gives exp(-o; ) <1while 1++20¢ 21, gives exp(-o7 ) >1.
Hence,

exp(—o—j) =1-20.,

o, =-In(1-20.) . (40)
Thus the resultant measure of dispersion would be,
—In( —J2s, ) (41)

This equation can be viewed as an alternative to
Equation 3 that accounts for dispersion in two orthogonal
spatial directions as can be seen by rewriting it using
Equation 21,

o, :\/—In[l— 2(1- p? +0'32.)] :

where p is the population parameter corresponding to R.
Applying the same procedure to the geometric variance,

and using o2, given by,

= E[(l—cos(@))ﬂ ,

as the population parameter corresponding to sé
the following relation,

(42)

(43)

, will give
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0=exp(-207 ) -4exp(-0.507 ) +(3-20%).  (44)
This unfortunately does not seem to have a simple solution.

The next step is to extend the concept of geometric
measure to two dimensional vector variables. These can be
considered as circular variables that have an associated
magnitude. An example would be the wind. In this case it
is possible to obtain a measure of dispersion analogous to
the projection and geometric variance. It would be just a
matter of “vectorizing” the statistics used.

Now for vector variables it is not easy to find a suitable
point on the x-axis from which to take distances. However
the real important thing about such a point would be that it
is a constant. So let this point be ry. Hence the projection
on the x-axis becomes ry — V; cos(8), , where V; is the ma-
gnitude associated with the angle &. Repeating the same
procedure as for circular variables, the equivalent minimi-
zation property given by Equation 13 becomes,

—ZV sin(6, —a)=0.

=1

(45)

This condition is met when « is equal to the angle the
mean vector makes to the positive x-axis, denoted by &,.
This is found just like in the case of the vector to the centre
of gravity for circular variables and is given by,

Lyvsin(g)

n
6, =arctan| —=L—— |,

1Zn:vi cos())
n=

(46)

using the same algorithm given by Equation 8. In fact &,
is simply the weighted equivalent of 6, that can thus be
referred to as the weighted mean angle of the sample.

If the coordinate system is rotated by &, and the new
x- and y- axis are labelled as the u- and v- axis respectively,
then equating V; with ry,—V;cos(8) the biased variances of
the projections on the diameter parallel to the mean vector,
denoted by s’,, would be given by,

i=1

:_Z{VCOS (6-06,)- { Zvicos(ej_ev)}}z

(47)

- %gvf —s2, —|\7| .

where |\7| is the magnitude of the mean vector given by,

o ] Foee]

(48)

1 n
:HJZ:;VJ cos(6; -6, ),



and s, is the variance of the components of the wind along
the v-axis,

s2, :%i‘yfsinz(ej -6,). (49)
=

As for the geometric variance, this cannot be easily
extended to the set of two-dimensional vectors. The reason
for this is ry, which in this case needs to be known. In
order to find a reasonable value for it use can be made that
variance need to be a minimum for this number. Hence
differentiating with respect to r,, the second moment about
zero and setting it equal to zero gives,

=N N

[r,—Vicos(6,-6,)]=0. (50)

n
i=1

Equation 50 is satisfied for r, :|\7| . Hence substitu-

ting yields,

2 o= %Z;:[M —V; cos (), )T

(51)

S|

Sve-sg, - |V
i=1

This is analogues to Equation 47, and hence the two
different approaches give the same result, which can thus
be indistinctly referred to as the vectorial projection or geo-
metric variance. The real important thing about the outcome
is that by analogy with what has just been done for circular
variables this measure of dispersion accounts for the angular
dispersion in two orthogonal spatial directions, much like the
projection and the geometric variance, as well as reflecting
the variation of the associated magnitude.

CONCLUSION

The analysis just conducted showed that measures of dis-
persion that depend only on R describe angular variation in
only one direction. Subsequently a linear geometric mea-
sure, given by 1 — cos(8 — 8,), was developed as a suitable
linearizing function that can be used either for the angle,
(8), or the minimum angular distance of the angle from the
mean angle of the sample (& — 8,). It was thus possible to
derive two new measures of angular dispersion. The first
was termed the projection variance, (s ), and was obtained
by considering 1 —cos(é — 6,) as the linearizing function
of (8) and equating the angular dispersion with that of the
linearlizing function. It was also shown that s2 is related
to Mardia’s circular variance in the limit of low dispersion.

A second measure of dispersion, the geometric va-
riance, (s2), was obtained by considering the linearizing

function 1 — cos(é — &) as a measure of the distance from
the mean angle, (& — 6.). The novelty of these two statistic
is that they accounts for dispersion in two orthogonal
spatial directions by using R and sZ.

It was also possible to extend the notions of the pro-
jection and geometric variance to two-dimensional vectors.
In both cases the end product was the same. Again the im-
portance of the vectorial projection or geometric variance
is given by the fact that it is able to account both for angular
dispersion in two orthogonal spatial directions as well as
for the variation of the magnitude.

An attempt to discriminate between these two statistics
would indicate the geometric variance as the most suitable
analogue to the variance used in linear statistics. In addition
it was also possible to map it back onto the angles. However
the projection variance seems to be more mathematically
malleable. In fact it was only for s2 that it was possible to

obtain a simple relation that mapped it to a statistic that can
go to infinity, a requirement that was considered necessary
by Mardia (1972). Besides this, unlike for the projection
variance, in the case of the geometric variance in order to
extend it to vectors an adequate reference point from where
to take distances was required. Even though the length of
the mean vector seems to provide a reasonable solution for
the second moment about zero of ry —cos(é— &) this
does not mean that this value will be adequate for every
moment and care should be taken if it is used. Thus it is
possible that the validity of each measure will depend on the
situation being considered.

A further result of the geometric measure obtained
was to provide a duly seating for previously unrelated
measures of dispersion. It emerges that Mardia’s circular
variance is more clearly related to the mean bias and the
mean absolute bias then to the standard deviation. As for
Batschelet’s angular variance this becomes an approxi-
mation of the geometric variance. The reason why it did
not provide the term corresponding to the dispersion in a
direction perpendicular to that of the vector to the centre
of gravity can be attributed to the fact that in its derivation
no consideration was given to the necessity of considering
the minimum angular distance and not the simple distance.
Accounting for this produced measures of dispersion that
once again considered variation in two orthogonal spatial
directions. Unfortunately the use of such a statistics is
limited by the fact that they do not give a zero value for the
case where all the angles were the same. However, analy-

zing s reveals that it basically normalizes the coefficients
of Rand s’ so as to give a zero value for zero angular dis-
persion.
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METEOROLOGICAL FACTORS INFLUENCING
SOIL MOISTURE DYNAMICS AND AVAILABLE
WATER SUPPLY IN OAK ECOSYSTEM
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The paper deals with the water regime in the luvisol of the oak forest stand in relation to the main meteorological
characteristics, especially air temperature and precipitation. Long-term research (since 1980) shows that the soil
moisture course and available water supply is mainly influenced by microclimate, soil water — air characteristics
and by the transforming influence of the forest stand. A high supply of the soil water is recorded especially in
winter and during periods between winter and spring. Capillary movable water prevails in the soil with a very
good supply of available water for plants. The most clear dynamics of soil moisture are recorded in the so-called
existence interval of the soil moisture (between hydrolimits of MCC and WP) during the growing season. The soil
water supply gradually decreases with increasing consumption of water by plants for evapotranspiration. The
highest drying off of the soil profile is recorded in summer and after longer lasting dry periods. The available water
supply decreases to the category of capillary non-movable water or the insufficient water supply is characteristic
especially for the upper half of the physiological soil profile (0-50 cm).

V prispevku sa pojedndva 0 vodnom reZime v luvizemi pod dubovym porastom vo vzt'ahu k zakladnym meteorolo-
gickym prvkom, osobitne teplote a zraikam. Z vysledkov dlhodobého vyskumu (od roku 1980) vyplyva, %e priebeh
vihkosti pody a zdsob vyuZitelnej vody je v hlavnej miere ovplyvneny mikroklimou, vodno-vzdu$nymi viastnost’ami
pody a transformujiicim vplyvom lesného porastu. Vysoké zdsoby podnej vody su v zimnych mesiacoch a v obdobi
medzi zimnymi a jarnymi mesiacmi. Prevldda kapildrne pohyblivd voda s vel’mi dobrou zdsobou vyuZitel’nej vody
pre rastliny. NajvyraznejSia dynamika vihkosti pody s hodnotami v existencnom intervale vlhkosti (medzi hydro-
limitmi MKK a BV) je vo vegetaénom obdobi. Z dobrej zdsoby vyuZitel’nej vody na zadiatku vegetaéného obdobia
sa so zvySujucou spotrebou vody na evapotranspirdciu zdsoba vody postupne zniZuje. K najvicSiemu vysuSeniu
dochddza v letnych mesiacoch a po dlhSie trvajicich suchych obdobiach. Pokles zdsob vody do kategorie kapildrne
nepohyblivej s nizkou, resp. nedostatoénou zdsobou vyuZitel’'nej vody zasahuje v najviéSej miere horni polovicu
fyziologického profilu pédy (0-50 cm).

Key words: forest stand, soil moisture, available water, hydrolimits

INTRODUCTION

Long lasting research of the soil moisture characteristics in
the forest ecosystems of the lowest forest altitudinal zones
shows that the most significant factors influencing the
forest health condition are hydrothermal extremes. These
are connected especially with changing climate resulting
from greenhouse gas emissions. The increase of the green-
house gases absorbing thermal radiation from the Earth
results in a global increase in temperature. The increase
in temperature and other accompanying changes such as
evapotranspiration increase, changes in precipitation to-
tals as well as their structure and distribution, change the
ecological characteristics of the environment, especially
the water regime to a significant degree. Under a longer
lasting influence these changes can result in physiological

weakening of the vegetation when its resistance gradually
decreases and at the same time all its defensive reactions
reduce.

CHARACTERISTICS OF THE RESEARCH
PLOTS AND RESEARCH METHODIC

The research plot in Cifare (Forest Management Unit of Ci-
fare, Forest Enterprise Levice) lies in the Kozmalovskeé hills
(48°14°, 18°24’, altitude 170 m).

From the climate point of view this research plot lies
in the warm region with 60-70 summer days. The average
yearly temperature is about 9 °C, and during the growing
season 16 °C, the annual precipitation total is about 550 mm,
during the growing season 290 mm (Table 1).
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Table 1. Main climatic characteristics.

Air temperature [°C] Precipitation [mm]
Novy Tekov 1931-1960 Cifare 1931-1960
November 4.7 57
December 0.1 46
January 25 38
February -15 39
March 4.2 35
April 10.2 35
May 15.0 53
June 18.1 62
July 20.3 56
August 19.5 52
September 15.6 33
October 9.7 48
Year 9.5 554
Growing season 16.4 291

Table 2. Hydrophysical characteristics of the soil.

Characteristics 0-10 20-8300iI igpStg [C7n(:]-80 90-100 Zo[r:gg
Bulk density  [g.cm™] 241 249 254 257 258 -
Weight volume [g.cm'3] 131 140 145 149 152 -
Porosity [%] i 50.3 47.8 435 418 416 -
mcct [%] i 36.7 36.0 338 328 305 3342
PLA? [%] | 303 277 253 245 24.0 2549
wp? [%] i 11.8 11.0 105 10.9 11.0: 109.3

*maximal capillary capacity,  point of limited availability,  wilting point

Table 3. Available water supply [mm] (Kutilek, 1988).

Soil layer 0-20 cm Soil layer 0-100 cm
good water supply > 40 very good > 160
sufficient 20-40 good 130-160
insufficient <20 sufficient 90-130

low 60-90
very low <60

The research plot is in the first forest altitudinal zone,
typologically it belongs to the Carpineto-Quercetum forest
type. As for the tree composition the sessile oak [Quercus
petraea (Mattusch.) Liebl.] covers 100 %. The average age
of the forest stand is 90 years (1995), canopy 90 %, stocking
0.7. Vegetation cover is 90 %.

The soil is physiologically deep, very acid (towards the
deeper soil layer acid), in the root zone of the oak strongly
leached, gleic, illimerizated, with low humus supply from
the loess clay. The richest root mass reaches to a depth of
50 c¢m, in deeper layers having less active roots.

Hydrophysical characteristics of the soil are the most
favourable in the upper layers of the soil (Table 2).

The soil moisture was measured over decade intervals
using the gravimetrical method. Soil samples were gathered
using soil boring to a depth of 100 cm from each 10 cm layer
in 3-5 repeating or they were mixed from 5 different sample
places. The actual soil moisture was determined from these
soil samples after they were dried at 105 °C and it was
expressed in weight % or volume %.
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As for the hydrophysical characteristics the maximal
capillary capacity (MCC) was determined according to
Novak (in Klika et al. 1954), the point of limited availability
(PLA) and the wilting point (WP) according to Drbal (1965).

Climatic characteristics were used from measurements
at the meteorological stations in Cifare and Mochovce (SHMI
Bratislava).

The water balance was determined using the following
equation:

W;+R=P,+Rs+ E +W,, [mm]

where

W, - soil water amount at the beginning of the
observed season

R - precipitation amount

Pv - vertical seepage to subsoil layers

Rs - surface run-off

Et - evapotranspiration

W, - soil water amount at the end of the observed
season

Precipitation passing through the tree crown layer
was gathered in zinc vessels with the catchment area of
2000 cm?, using 5 repeating. These vessels were placed in
a cross shape on the research plot.

The stem flow was observed using manger from lead
attached to the tree trunk.

Precipitation seepage through the herb layer and humus
layer was measured at a depth of 20, 50, and 100 cm using
lysimeters with a catchment area of 343 cm?.

Water consumption for evapotranspiration was cal-
culated from the beginning and end supply of water with
respect to other components of the water balance (water
seepage, surface run-off, interception).

The water amount available to plants was calculated
by subtraction of non-available water from the actual water
amount. The limit between the physiologically available
water and non-available water was the value of the wilting
point hydrolimit. The available water supply (Table 3) was
evaluated according to Kutilek (1988). The ecological clas-
sification of the water regime was determined according to
the same author (Kutilek, 1971).

RESEARCH RESULTS AND DISCUSSION

The water regime at the Cifare research plot has been carried
out since 1980 (Tuzinsky 1990, 1998). Site factors influen-
cing the water regime development the most are considered
to be microclimate and water-air characteristics of the
forest soil. During our research several hydrological years
and growing seasons have changed differentiating in pre-
cipitation totals and temperature characteristics. Often high
air temperatures and increased water consumption for eva-
potranspiration were observed. Unfavourable conditions as
for the microclimate and bioclimate regime are presented
as warming up of the upper layers of the soil. This results
in significant dynamics of the soil moisture in upper layers
of the soil profile and fast drying off that consequently
cause physiological defects of the plant associations.



Table4. Characteristics Crowing v v v Vil Vil ix | Growing
m?ili:igtlg::gttllgs over Air temperature 1992 106 157 19.2 213 24.9 153 178
) °) 1995 108 | 161 | 188 @ 179 @ 190 @ 114 15.7

the growing seasons : 1997 68 156 183 186 203 = 152 15.8
(Cifire-Mochovce). o 1992 3125 | 486.6 @ 576.5 . 650.2 : 770.9 | 465.4 32711
Sol\J/r:r% ?ér temperatures 1995 | 5709 | 437.3 | 5206 | 7037 @ 6033 = 4119 2949.7

1997 = 1774 = 4838 @ 5505 | 5755 | 6293 | 4559 2782.4

Sumof air temperatures | 1992 | 2005 4866 5765 6592 7709 4654 3159.1

vor 105G 1995 | 2347 | 3944 5206 @ 7037 | 593.7 | 378.4 28255

1997 © 1110 @ 4459 @ 5505 | 5755 : 629.3 | 4559 2768.1

Sum of air temperatures | 1992 68.4 | 3345 | 5765 @ 659.2 @ 7709 @ 265.4 2674.9

o 155G 1995 895 @ 1750 | 480.9 | 703.7 | 5612 @ 171.1 2171.4

1997 — | 3215 4803 5182 @ 5863 @ 2459 2152.2

Precipitation 1992 37 21 76 27 4 32 197

mm] 1995 82 84 114 15 68 65 428

1997 46 49 65 109 17 13 299

Number of days 1992 10 6 13 9 3 7 48

with precipitation 1995 11 16 12 2 11 12 64

1997 12 13 13 16 8 4 66

1992 4 2 5 3 2 3 19

<1mm 1995 4 7 1 - 4 2 18

1997 2 2 3 4 3 - 14

1992 3 2 5 2 Z 3 15

>5mm 1995 1 3 3 - 3 6 16

1997 3 2 6 7 1 1 20

1992 2 1 2 Z Z 2 7

>10 mm 1995 3 2 4 1 2 2 14

1997 1 1 1 3 - - 6

Water-air conditions as one of the most significant
factors of a favourable soil moisture state are partially
worsened at our research plot owing to the presence of an
illuvial horizon, especially for the middle layers of the soil
profile. A low humus content and gradual eluviations of
clay parts leads to soil compression. In dry periods soil
parts harden, the volume weight increases and this results
in a decrease of the porosity and decrease of non-capillary
pores volume.

The forest soil water regime in this paper is being ana-
lysed on the basis of different climatic characteristics during
the growing seasons of 1992, 1995, and 1997 (Table 4).

The growing season 1992, compared to the long-term
average, was warmer by 1.4 °C and below normal for the
precipitation total (67.6 %). August was extremely hot
(+5.4°C) and dry (17 mm). A small precipitation deficit
was recorded also in September (32 mm). Lower air tem-
peratures characterise the growing season 1995 by 0.7 °C.
Low temperatures were recorded especially in July (com-
pared to the long term average being lower by 2.4 °C) and
September (- 4.2 °C). As for the precipitation totals this
growing season can be characterised as above average
(147 % of the long term average), except for July (15 mm
= 26.7 %). In the growing season 1997 the air temperature
was lower by 0.6 °C and the precipitation total was average
(102.7 %). A precipitation deficit was recorded in August
(17 mm = 32.7 %) and September (13 mm = 39.3 %).

The soil moisture course in the upper layers (0-20 cm)
and in the whole physiological profile of the soil (0-100 cm)
is presented on Figures 1, 2, and 3. As we can see the water
supply in the upper layers of the soil profile at the beginning
of the hydrological year varies between hydrolimits of the
point of diminished availability and the wilting point. The
water supply in the whole physiological profile of the soil
varies between hydrolimits of the maximal capillary capacity

and the point of limited availability according to the normal
soil moisture stratification (the soil moisture increases with
the increasing soil depth). In relation to the soil potential,
hydrolimits, water availability and movability (Kutilek,
1988) this means that usually the upper layers of the soil
profile are filled by water that is capillary non-movable
with a decreased availability for plants. Deeper soil horizons
are filled by water that is capillary easily or mediately mo-
vable and available for plants. In the case of excessive soil
drought (especially in summer and absence of precipitation
activity) the soil water is capillary hardly movable with
a decreased availability for plants at the beginning of the
hydrological year.

A good supply of water as for the whole physiological
profile of the soil was recorded in winter when the soil
moisture varies between the hydrolimits of the full water
capacity and the maximal capillary capacity (uvidic soil
moisture interval) or between the hydrolimits of the maxi-
mal capillary capacity and the point of limited availability
(semiuvidic interval of the soil moisture). At this period the
water is capillary movable and easily accessible for plants.
The highest supply of the soil water was observed in the
period between winter and spring. This fact reflects the
high infiltration of precipitation water to the soil and a good
supply of water from thawing in the upper layers of the soil
profile. Infiltrating gravitational and capillary movable water
supply deeper horizons of the physiological soil profile, thus
the water category changes to the water with good availabi-
lity for plants and is easily capillary movable. An intensive
decrease in soil moisture was recorded in the first decade
of May. In this season the air temperature gradually increases
which creates good conditions for increased water consump-
tion for evapotranspiration. In a relatively short time the
water supply decreases from the capillary easily movable
water to the category of capillary hardly movable water
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with a decreased availability for plants. The dry period cul-
minates in summer (July, August) and after a longer lasting
drought it can last till September. The soil water supply va-
ries between hydrolimits of the point of limited availability
and the wilting point (semiarid interval of the soil moisture)
in this time. This means capillary non-movable water and
with a difficult availability for plants.

As extraordinarily dangerous we regard the occurrence
of dry periods that come mostly during the summer months
featuring the peak of drying-up (Table 5). A precipitation
deficit and high air temperatures resulting in soil moisture
changes are common for this time. The soil moisture usually
varies between hydrolimits of the point of limited availa-
bility and the wilting point (semiarid interval of the soil
moisture). From the physiological point of view this means
that the water supply varies between categories of capillary
movable and capillary very difficulty movable water. This
means that water supply is good (130 mm) or very good
(< 160 mm).

Figure 1. Water supplies [mm] during the hydrological year
1991-1992 in the soil layer of 0-20 cm and 0-100 cm.
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Figure 2. Water supplies [mm] during the hydrological year
1994-1995 in the soil layer of 0-20 cm and 0-100 cm.

Table 5. Water supply during the dry periods of the growing
season.
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Figure 3. Water supplies [mm] during the hydrological year
1996-1997 in the soil layer of 0-20 cm and 0-100 cm.
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Water supplies Available water ! Intervals of soil

Season [mm] supplies water
0-20 0-100 0-20 0-100 0-20 0-100
cm cm cm cm cm cm
1084 30.6. 39.2 183.2 15.7 73.9 SA SA
9.9, 20.8 1394 7.3 30.1 SA SA
1086 13.6. 46.3 2372 228 1279 SA SA
18.7. 23.1 161.7 0 52.4 A SA
1987 21.6. 38.8 2685 153 159.2 SA SuU
31.7. 20.1 1704 0 61.1 A SA
1088 1.7. 40.1 2424 16.6  133.1 SA SA
31.7. 21.1  169.2 0 59.9 A SA
1088 5.8. 40.2  200.7 20.7 1914 SA SA
20.8. 19.1  148.7 0 39.4 A SA
1989 1.9. 435 181.4 20.0 72.1 SA SA
30.9. 27.0 164.8 3.5 55.5 SA SA
1990 11.7. 68.1 2239 446 1146 SuU SA
31.8. 22.0 1599 0 50.6 A SA
1991 2.8. 316 216.1 8.1 106.8 SA SA
16.9. 18.1  156.1 0 46.8 A SA
1992 14.7. 226 2319 0 1126 A SA
31.8. 18.1  169.1 0 59.8 A SA
1993 28.7 244 206.4 0.9 97.1 SA SA
22.8. 19.7 161.7 0 52.4 A SA
1994 14.7. 28.7 233.0 52 1237 SA SA
11.8. 21.7 156.9 0 47.6 A SA
1995 3.7. 53.7 2918 30.2 1825 SA SA
21.8 23.6  179.4 0.1 70.1 SA SA
1997 22.7 46.1 2179 23.6 108.6 SA SA
30.9 29.1 168.2 5.6 58.9 SA SA
1999 23.7. 785 3459 55.0 236.6 SuU U
15.8. 48.9 2148 254 105.5 SA SA
1999 17.8. 48.9 21438 254 105.5 SA SA
30.9. 189 1224 0 13.1 A SA
2000 1.8. 37.7 1633 14.2 54.0 SA SA
15.9. 20.1 127.2 0 17.8 A SA
2001 1.6. 39.3 2175 15.8  108.2 SA SA
30.6. 231 1413 0 32.2 A SA
2002 17.6. 349 2412 114 1319 SA SA
12.7. 23.1 159.1 0 49.8 A SA

Intervals of soil water: A-arid (<WP), SA-semiarid (WP-PLA), SU-
semiuvidic (PLA-MCC), U-uvidic (>~MCC)

The available water supply is very variable during the
growing season. The most excessive changes are recorded
especially in the upper layers of the soil profile. During the
growing season 1992 (Figure 4) an insufficiently available
water supply was recorded in these layers. Especially low
values were recorded for the second half of this growing
season. Although, in spite of these unfavourable conditions
a physiological weakening of the ground cover was not
observed. The main reason for this is stratification of the
soil moisture with higher supplies in the deeper horizons of
the soil and its supply by capillary rise to the upper layers
of the soil. In the growing season 1995 (Figure 5) an insuf-
ficient supply of soil water was observed in the upper layers
of the soil profile during the second half of the growing
season. This was caused by an increased consumption of
water for evapotranspiration that could reach high values
(> 5 mm.day™) when the water supply is good and the air
temperature increases. A permanent decrease of available
water in the whole physiological profile of the soil was re-
corded after a dry and warm period in July (15 mm). A water
deficit is supplied by the reduction of transpiration (Stfel-
cova, Matejka, Mind’as, 2002; Stielcova, Matejka, Kucera,
2003) increase of the root’s sucking power, changes in the
growth, etc. (Pichler, 2003).



Figure 4.
Physiologically available
water [mm] during the
growing season 1992
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Figure 5.
Physiologically available
water [mm] during the
growing season 1995
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Figure 6.
Physiologically available
water [mm] during the
growing season 1997
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VG - very good, G -good, S -sufficient, IS - insufficient, L - low, VL - very low

A gradual decrease of available water is clear from
Figure 6 showing the 1997 growing season. The upper layers
of the soil disposed by sufficient water supply (except for
the 3" decade is a period of April and the 1% decade of May).
From the 2™ decade of June the water supply was insuffi-
cient. The water supply recorded in August was critical when
it decreased to the area of low or very low water supply in
the whole physiological profile of the soil.

Unsuitable physical and hydrological conditions can
lead to a decrease in the soil drainage ability. Gravitational
water seepage on our research plot is partially reduced by the
presence of a compact clay horizon. This means that most
of the atmospheric precipitation water takes part only in the
upper layers of the physiological soil profile. The infiltration
of water can be possible owing to small crevices created
after the soil contracts in dry periods or in the root zone.

The highest decrease in the available water supply
was recorded in summer in the upper and middle layers of
the soil profile. Here the temperature and precipitation
influence as well as the influence of root desuction is dis-
played the most. In dry periods the dynamics of the available
water is usually unfavourable, its supplies are low (60-90 mm)
or even very low (< 60 mm) after a longer lasting dry period.
In the upper layers of the soil the value can vary between

0 to 20 mm meaning an even insufficient supply (< 20 mm)
of available water for plants. Herb and grass cover is de-
pendent on water supply from upper layers of the soil profile.
Trees whose root system is not able to consume water from
deeper layers of the soil gradually weaken from their physio-
logical point of view (spruce). Oak, which is the prevailing
tree species at our Cifare research plot, has better developed
root systems and thus it reacts more slowly to changes of
the water regime.

CONCLUSION

Luvisol in Cifare is characteristic for its horizon alternations
with different physical characteristics. From the hydro-
physical point of view it is an illuvial horizon differentiated
as to the texture, more compact and thus less permeable for
water. The soil moisture regime character is also influenced
by the forest ecosystem. At the beginning of the hydrolo-
gical year the soil water varies between hydrolimits of the
PLA and WP. In winter the soil moisture varies between
hydrolimits of the MCC and PLA. During a season lacking
enough precipitation activity the soil moisture can decrease
to the semiarid interval of the soil moisture (PLA-WP).
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During the growing season the water amount varies
in the interval between hydrolimits of the MCC and WP. In
seasons with average or below average precipitation totals
during the growing season the water supply decreases with
air temperature increase. The presence of warm and rainless
days characterized by high water consumption for evapo-
transpiration (>5 mm.day™) is the main reason for an
intensive drying off process of soil horizons with the maxi-
mal mass of active roots. In the upper 0-20 cm soil layer
the physiologically available water supplies can be low or
very low (< 20 mm) during the growing season. For the
whole soil profile (0-100 cm) the low or very low (< 90 mm)
water supply of physiologically available water is charac-
teristic, especially in summer (July, August) and usually it
does not affect the whole physiological profile (only up to
the 60 cm depth). In a dry season even the deepest horizons
of the soil (> 80 cm) have only low physiologically avail-
able water supply. These deeper layers, compared to the
upper and middle layers of the soil (0-50 cm) perform re-
duced water cycles due to atmospheric precipitation and
desuction by roots.
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AIR QUALITY ASSESSMENT OF BRATISLAVA
AGGLOMERATION BASED ON PASSIVE
MEASUREMENTS OF SOz, NO2 AND BENZENE

LuBOR KOZAKOVIC', ELENA KARABINOSOVA?

L Slovak Hydrometeorological Institute, Jeséniova 17, 833 15 Bratislava, Slovakia, lubor.kozakovic@shmu.sk
2 re Vite, Trnavska ceste 80, 821 02 Bratislava, Slovakia

In January 2003, a bilateral project between the Flemish Environmental Agency and the Flemish Institute for
Technological Research VITO on one side and the Slovak Hydrometeorological Institute and the reVite company
on the other side was started. This project is realised within the ,,Co-operation programme between Flanders and
candidate member states in central and eastern Europe”. The paper presents the results obtained during the first
monitoring campaign in the city of Bratislava. Passive measurements of SO,, NO, and benzene were taken in 90
out of 92 selected locations in the city of Bratislava, the capital of the Slovak Republic. The main objective was to
provide information on the spatial distribution of NO, concentrations in the city where, at some automated mo-
nitoring stations, the NO; level exceeded the limit value plus the margin of tolerance. According to the new Slovak
Air Quality legislation such areas belong to ‘air quality management areas’, where action plans have to be elabo-
rated and implemented in order to decrease the air pollution level as quickly as possible. In addition to modelling,
the presented results also provide objective information and indicate the most problematic locations with regards
to the air pollution by SO,, NO, and benzene. This was the first time we used passive samplers for a large-scale
air quality assessment. All this information and other documentation related to this project are available at the
website: http://fsp.shmu.sk.

V janudri 2003 sa zacal realizovat’ bilaterdlny projekt medzi Flamskou Agentirou pre Zivotné prostredie, flaimskym
vyskumnym tistavom VITO na jednej strane a Slovenskym hydrometeorologickym vistavom a spoloénost’ou reVite
na strane druhej. Tento projekt sa uskutociiuje v ramci ,,Programu spoluprdace medzi Flamskom a pristupujucimi
krajinami do EU zo strednej a vychodnej Eurépy*. Clinok prezentuje vysledky ziskané poas prvej meracej kampane
v Bratislave. V celom meste sa uskutoénili pasivne merania SO,, NO, a benzénu na 90 z 92 vybranych lokalit.
Hlavnym ciel’om bolo ziskat’ informdcie o priestorovom rozloZeni koncentrdcii NO, v réznych Eastiach mesta, lebo
Vv roku 2002 sa vyskytlo na niektorych monitorovacich miestach prekrocenie limitnej hodnoty zvySenej o medzu
tolerancie. Podl’a nového zdkona o ochrane ovzdusia, takéto uizemia patria medzi ,,oblasti riadenia kvality ovzdusia“,
pre ktoré musia byt’ vypracované akcné plany a programy, ktoré obsahuju krdtkodobé resp. dlohodobé opatrenia
pre zniZenie znecistenia pod limitnii hodnotu. Uvedené vysledky poskytujii alternativu k modelovaniu pre ziskanie
objektivnych informdcii o oblastiach s najvysSou uroviiou znecistenia SO,, NO, a benzénom. Pre zhodnotenie
znecistenia ovzduSia sa metoda pasivnych odberov v takomto Sirokom rozsahu pouZila na Slovensku po prvy raz.
V plnom rozsahu sii vysledky projektu dostupné na webovej stranke SHMU: http://fsp.shmu.sk.

Key words: SO,, NO,, benzene, passive measurements, Bratislava, Slovakia

INTRODUCTION

The Air Quality Project in the Slovak Republic - Monitoring
of air pollution and audit of Quality System, is being rea-
lized in the frame of a bilateral programme between the
governments of Flanders and Slovak Republic. The main
objective of the project is to help the Slovak Republic in
the process of harmonization with the EU air quality legis-
lation requirements. According to the Framework Directive
“Council Directive 96/62/EC on Air Quality Management
and Assessment”, the Member States are obliged to provide
an assessment of ambient air quality (Article 6). Once the
limit values are set, the air quality will be assessed through-
out the territories of the Member States. General require-

ments (Article 7) are to ensure that the necessary measures
are implemented in order to comply with the limit values.
In the Slovak Republic, the Decree No. 705 about Air
Quality came into effect on January 1% 2003 under the
Clean Air Act No. 478/2002 Coll. This Clean Air Act has
fully transposed the EU Air Quality legislation in the field
of air quality assessment and management. In accordance
with requirement of EU legislation the territory of the Slovak
Republic was divided into 8 zones and 2 agglomerations.
The EU countries applied two different principles for the
delimitation of countries into zones. The first approach is
based on the administrative principle, where the zones more
or less copy the boundaries of administrative units. The
second one takes into account the spatial distribution of
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pollutants and the zones are delimited according to the level
of air pollution. In Slovakia, the delimitation was based on
the administration principle. The zones are identical with
higher municipal (administrative) units, regions. Table 1
specifies the area of each zone/agglomeration and the popu-
lation living in each of them. The air quality is monitored
in the largest cities, where different types of emission sour-
ces contribute to the air pollution level. With regard to the
pollutants, the higher level has been achieved by particulate
matter. In the year 2002, the PM10 concentrations exceeded
the limit value plus the margin of tolerance in most zones
and agglomerations (Table 1). So far, we have not been
able to quantify the contribution of natural sources or the
particulates which reemitted from the ground. The correction
factor 1.3 is applied to all automated measurements in the
whole Slovakia. Table 1 also shows that specific local air
pollution problems occur in some regions. In the Trencin
region, the SO, concentrations exceeded the limit value
plus the margin of tolerance. NO, concentrations in the
Bratislava agglomeration occurred at the same level.

The first measuring campaign was primarily focused
on the evaluation of the spatial distribution of NO, con-
centrations, mainly at the most frequented roads in the city
of Bratislava, in order to provide the local authorities with
detailed information on the spatial distribution of NO,, to
help them prepare abatement measures. As well as NO,,
concentrations of SO, and benzene were measured at the
same locations.

Table 1. Zones and agglomerations in the Slovak Republic.

AGGLOMERATION . >LV +MoT
zone ! Area [km’]  Population pollutant in 2002
BRATISLAVA 368 452,053 NO, PM10’
KOSICE 245 240,915 PM10"
Bratislava 1,685 164,818 NA'
Kosice 6,508 512,934 PM10"
Trnava 4,148 547,173 NA
Banska Bystrica 9,455 664,072 PM10"
Nitra 6,343 718,358 NA
Trengin 4,502 608,990 PM10", SO,
Presov 8,993 763,911 PM10"
Zilina 6,788 682,983 PM10"

PM10*= PM10x1.3 NA - measurements are not available
Ozone is not considered in this table, because is regarded to be a rather
global problem.

METHOD

The samplers were located close to the traffic and in such
places, as to be representative for several metres of the
measured site. The concentrations of NO,, SO, and benzene
were assessed at all locations by diffusive samplers during
the two-week long measuring campaign in November 2003.
Ninety-two locations, at which the shelters were mounted
before installing diffusive samplers, were selected in the
first step. At the same time, the names of the streets, geo-
graphical co-ordinations and photo documentation were
assigned at each point.

All of this information was compiled with the results
of measurements and it is presented complexly in the BA
city 9-23/11/2003 report at the web site: http://fsp.shmu.sk.
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The map is constructed in such a way that when the mouse
pointer hits the measuring point, basic information, such as
the concentrations measured at that point, appears (Figure 1).
As the title on Figure 1 shows, more information is avail-
able by clicking on any particular point where such examples
of the documentation of particular locations are shown
(Figure 2). The main objective of this approach is to
extend, as much as possible, the availability of information
for both the experts dealing with the air pollution and the
general public. Subsequently, the concentrations were also
measured at the sites with automated monitoring stations.
Comparisons between active and passive measurements
have showed some discrepancies, which can sometimes be
hard to explain, but this experiment has also indicated very
interesting relationships that were revealed after detailed
statistical analyses of the results were made. At the edges
of the area under investigation, several points were located
in suburban areas with the lowest background concentra-
tions in the city.

PROCESSING THE RESULTS

The results obtained within the project are presented in
Table 2. Table shows that only 12 samplers were lost, but
also that some problems with the measurements of benzene
have not been overcome at that time. We expect that this
will be solved before the start of the second campaign and
that complete results will be presented in the final version at
the end of the project. For a larger and objective application
of this relative short-term measurement, several analyses
had to be performed to determine:

o How the passive concentrations correspond with data
monitored by active method?

e To which period could the results of passive measu-
rements be extended with a reasonable level of uncer-
tainty?

« Are there any differences with regards to the particular
parts of the area under investigation?

Evaluation of correspondence between
passive and active measurements

The comparisons between the concentrations measured by
passive methods at the locations of automated stations and
the results from the automated stations were analyzed. The
following table shows the corresponding concentrations for
NO, and SO, concentrations at several locations during the
two-week period in November.

Table 3. Concentrations of NO, and SO, [ug.m®] measured
by active and passive method.

. SO, NO,
Location - - - -
active passive active passive
Petrzalka 25.9 20.5 28.1 23.6
Trnavské myto 15.9 7.5 48.8 48.4
Staré mesto 13.8 6.8 49.7 21.8



http://www.hornipaseka.cz/

Figure 1.
Location of
sampling points
in Bratislava.

Passive measurements from Bratislava, November 9.- 23.2003
(click on point to see details)

€

20,ug/m

Figure 2. Sampling points No. 40 and 91.

General information

Number of point

Name of street/area
Monitoring objectives
Longitude

Latitude

Altitude

Characterization of the location

Classification of the station

Type of area

Type of station

Daily traffic volume

Heavy duty fraction of traffic
Traffic speed

Type of street

Concentration measured [ug.m?|
NO,

SO,

Benzene

Comments: Main emission sources are traffic, partly local heating units.

40

Namestie slobody

Preliminary assessment
17°06'30,4"

48°08'44,9"

168

Historical centre, built up area

Urban, first class street
Traffic
Middle
Middle

Crossroad
36,9

8,3
2,9

General information

Number of point

Name of street/area
Monitoring objectives
Longitude

Latitude

Altitude

Characterization of the location

Classification of the station
Type of area

Type of station

Daily traffic volume

Heavy duty fraction of traffic
Traffic speed

Type of street

Concentration measured [ug.m?|
NO,

SO,

Benzene

91

Koliba

Preliminary assessment
17°06'24,8"

48°10'05,4"

287

Periphery of the city, meteo garden
in SHMU

Suburban, outside of traffic
Background (traffic)

Low

Low

12,3
7,0
14

Comments: Main emission sources are local and central heating units.
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Table 2. Results of measurements [ug/m’] - Bratislava 2003.

Brief description % Ben- Brief description « Ben-
No Street of location NO; . SO; | SO zene No Street of location NO, SO, SO, zene
1 DobSinského U, in front of tunnel 20.3; 85:159: 353 51 Einsteinova U, main route 33.7: 11.0; 18.0: 3.46
& . U, main route from U, several main
2 Sancova and to the centre 356 83 158 352 52 Kamenné nam. streets are in the 218 6.8 145 274
3Mytna U, main route 402 9.9 17.1 3.58 5 vicinity
i 53 Spitalska U, main street 42.7: 7.5 15.1 +
4 Roziavska U, mainstreetfrom 5540 451 156 3085 o ,
aﬂd to the C{Wf 54 Hviezdoslavovo n. U, city park - - - 1287
. , main route from .
5 Galvaniho and 1o the centre 30.8; 5.0 13.0 3.98 55 Bajkalska :,’1 mzlrghr;ngg fom 5030 51 131 262
. U, main route from -
6 Vrakunska cesta ' /S o 316 56: 135 + 56 Bajkalské :r;(rjnt?)"t]hrgltj:teenggm 20.6] 5.0 13.0 2.96
7 Ruzinovska U, side street 158 5.3: 133: 244 57 Prievozské U, main route from 469 59 138 379
8 Tomasikova U, several streets 389 4.6 127 + 3nd to the C'Wf ’ ' R
: ) . , main route from
9 Tomasikova U, side street, close 502! g4l 1401 2ug 58 Bajkalska and to centre 320 5.2i 13.2; 3.01
to main street U, main route to
10 Junacka Traffic, side street, 302 101 173 4 59 Trnavska cesta ar]1d from centre 425 6.6; 14.4 3.30
close main route U. side street
11 Racianska tLqu’er?:iLg/e from and to 217 92 165 4 60 Domkarska cl’ose 0 high \’Nay 40.0: 6.1: 13.9: 2.74
: ) U, main route to
< U, main route from 61 Gagarinova ' - - - - -
12 Racianska and to the centre 29.0; 83:158: 3.50 En(rjnfér‘(i)mgg%/e o
13 Sancova U, main route 238: 9.6 169 452 62 Lamacska cesta aﬁd 10 the city 46.7: 9.9 17.2. +
14 Kollarovo nam. U, first class street 27.4: 7.9: 155 4.12 63 Hodoninska U, main route from 159 90 164 1.62
15 Bardogova U, side street 173, 7.6 152 3.37 and to the city
z . - 64 Na Klanec SubU, in the woods 8.5 6.5: 14.3: 2.03
16 Cerveny most U/SubU, side street 9.1 9.7: 16.9: 2.39 SubU. side street
i 65 Podh3j ! ! - - - -
18 Brnianska U mainroute flom 0750 g4 967 4 ! close to the woods
and to the city :
66 Saratovska U, mainroute fom . 5551 99 171 302
19 Majakovského SubU 139 7.0: 147 221 v and to the city v : ) ’ :
20 Misikova U/SubU, side street 13.6 9.2: 165 254 67 Svantnerova U, side street 13.5: 9.6: 16.9: 2.16
21 Drotarska cesta U, side street 19.1 11.8} 18.7 2.34 68 M. Schneidra Trn. (L:Ji{;(éléftrtg andfrom oo 115 1821 3.40
22 Mudrofiova U, side street 133 8.8: 162 256 69 Karloveska U, main route from 315 101 173 281
23 Mudrorfiova U, side street 219! 88 16.2: 2.68 and to the city ' ' ' '
i 70 Veternicova U, side street 18.1; 17.1: 23.1; 2.35
24 Staromestska gﬁmeg?hfgg’fmm 496 98 171 4.02 e T
25 Panodnska cesta U, main route 322: 154 21.7: 455 71Karloveska and to_ the city 40.1} 106] 17.7] 3.05
26 Budatinska U, side street 285 17.6 235 4.18 72 Gagarinova :ng"f";‘g;‘ztl't;e to 303 4.9 129 3.16
27 Jasovska U/SubU, side street 18.2: 9.2: 16.5: 4.83 73 Popradska U, several first 26.8 6.3 141 3.15
28 Jantarova cesta U, first class route 243 1321 19.9: 1.97 classes streets
. ; ; 75 Biskupicka SubU, side street 211 4.6 12.7: 3.28
20 Stefanikova U oontinuouslybuilt 50 g1 gy 155 4 : :
up area 76 Svornosti U, main route 22.6; 5.7 13.7: +
« U, route to and from N vicini ;
30 Jarosova the centre 344 92 165 3.11 77 Rovinka Zt?g,frg n\qflz;gty main. 4,45 198 254 453
. U, side street, bus
31 Junacka traffic in vicinity Y 287 59 138 296 78 Dvojkrizna o severalSieets | 212 53 133 2.62
. U, several main G
32Travské myto T ose 484 75 151 + 79 Hradska ruo/jt“ebu’ firstclass 251 48 129 278
33 Zahradnicka U, first class street 238 79155 3.29 80 Ivanska cesta U, main route 10.8; 6.9 146 -
34 Polna U, Slde streetj 18.7 6.5 14.3 2.51 81 BOJnICka Ux side street 227 5.3 13.3: 2.52
35Miynské nivy D mansteet atbus 575 25 4491 352 82 Vajnorska U, main route 354 112 182 2.96
stop, at crossroad
S : U, main route from
36 Parickova th ;?ggnuously bult 598 66 144 204 83Cestana Senec ' o city 412, 57 136 3.42
i i 84 Rolnicka SubU, side street 219: 45 126; +
37 Mileticova Y, main street, in 36.7 69 146 345
front of crossroad 85 Plchovska U, routefromandto 47,41 5,4 134 236
38 Dostojevského rad U, main street 36.7: 83158 + the city ) : N
39 Romanova U, first class street 240 224 275 4.76 86 Knizkova dolina SUva_ side street - - - -
40 Nam. SNP U, firstclass street | 369 8.3 158 2.91 87 Ragianska :ng"f";‘g;‘ztl't;e to 256 5.4 134 2.97
41 Vajanského nabr. U, first class street 39.2: 8.1:156: 4.68 88 Miynska dolina Ut/Su:)U, local side 239 97 169 241
42 Jungmannova U, side street 10.1 1.8 104 4.06 o street
43 Mamateyova U, behind side street | 23.6 | 20.5: 25.9 4.00 89 Miynska dolina E 2::: :EEIZ o 333 84 158 2.56
44 Starohajska U, main route 30.3 188 245 508 90 Prazska and from centre 32.9; 97 169 3.16
45 Osuského U, first class street 30.1: 19.9: 254 4.81 91 Jeséniova tsr;f?tl’ outside of 12.3 7.0 14.7 1.37
46 Prokofievova U, local street/parking i 24.9: 23.4: 28.4: 4.05 92 Slovnaftska U, main route, large 170 69 146 502
47 Rusovskéa cesta U, main route 409 126 194 3.74 refinery ) ) ) )
48 Colnica SubU, main route 27.2: 18.4: 24.2 -
49 Einsteinova U, main route 367 107 17.8 4.99 Explanation: U - urban; SubU - suburban
Dolnozemska ) — missing samples
50 cesta U, main route 21.3: 23.8: 28.7: 457 + under estimation
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The value of the correlation coefficient between the
SO, concentrations measured by a passive and active method
is very high, reaching the value of 0,99, which represents
almost functional dependence. But the shift between the
two methods is significant. The linear equation to correct
concentrations of SO, measured by passive samplers to SO,
concentrations monitored by automated stations is:

SO,* = SO,(PASSIVE)*0.8322+8.88

SO,* represents modified concentrations according to this
equation (Table 2). These modified concentrations were
used for the presentation of the spatial distribution of sulphur
dioxide concentrations in the map of Bratislava agglome-
ration.

The correlation between the NO, measured by passive
samplers and the NO, measured by automated analyzers is
not so tight. This is mainly because of the sample in Staré
mesto, where there is the largest discrepancy. If these sam-
ples were excluded, the correlation between the remaining
two concentrations would increase significantly. No cor-
rections have therefore been made for NO, and the values
seem to be reasonable at most locations. We realize that
these conclusions, which are based on a small number of
stations, are not very representative from the statistical point
of view, but they can lead to some generally acceptable
conclusions.

Evaluation of the spatial and temporal
representativeness of the data for the sampling period

In order to know the extent to which our conclusions are
representative from a long-term (one whole year) viewpoint,
in the first step we analyzed the annual data from monitoring
stations assigned as “M-Annual” and the data measured by
passive methods during the two-week period in November,
in Table 4 assigned as “P-November”. Table 4 shows the
annual averages from three automated stations in the city
of Bratislava and the corresponding averages of SO,* and
NO, pollutants between November 9" and 23".

Table 4. Annual and two-week November averages of SO, and
NO, concentrations [ug.m ] measured at monitoring sites.

. SO, NO,
Location
M-Annual P-November: M-Annual P-November
Petrzalka 14.1 25.9 32.6 23.6
Trnavské myto 14.2 15.1 53.6 48.4
Staré mesto 14.0 14.5 40.0 21.8
SO:

For the whole city, the annual SO, concentrations differ very
little and are at the similar level of 14.1 ug.m®+ 0.1 ug.m?,
which is a very small dispersion for a large city like Bratis-
lava. The major source of SO, emissions, the petrochemical
complex Slovnaft, is located easterly from the Petrzalka
estate. Table 5 shows that from a total of 15 measuring points

in Petrzalka, the highest concentrations of SO, occurred at
13 of them, which, taking into account the annual average
concentration, points to a strong influence of atypical me-
teorological conditions during this sampling period. This is
documented by both the automated and the passive measu-
rements of SO, concentrations during the given period.

Table 5. Locations where maximal November SO, concentra-
tions occurred.

No Street Close description SO, [ug/m?
50 Dolnozemska cesta Petrzalka 23.8
46 Prokofievova Petrzalka 23.4
39 Romanova Petrzalka 22.4
43 Mamateyova Petrzalka 20.5
45 Osuského Petrzalka 19.9
77 Rovinka At AMS Slovnaft 19.8
44 Starohajska Petrzalka 18.8
48 Colnica Petrzalka/Berg Petrzalka 18.4
26 Budatinska Petrzalka 17.6
70 Veternicova Petrzalka 17.1
25 Panénska cesta Petrzalka 15.4
28 Jantarova cesta Petrzalka 13.2
47 Rusovska cesta Petrzalka 12.6
21 Drotarska cesta Petrzalka 11.8

The atypically high SO, concentrations in Petrzalka
in November do not correspond with the annual average
concentrations at these stations. From a long-term view-
point, the results from the passive measurements of SO,
concentrations in Petrzalka should be interpreted as extreme-
ly high. Figure 3 indicates to which extent the wind con-
ditions during the sampling period were different from the
prevailing wind directions in the year 2003.Taking into
account that the petrochemical refinery Slovnaft emits more
than 95 % of the total SO, emissions emitted in Bratislava
from all sources, the influence is evident and well recorded
by these measurements. SO,* concentrations at Trnavské
myto and in Staré mesto, 15.1 and 14.5 pg/m? respectively,
correspond with the annual concentrations very well. This
leads to a conclusion that the average SO, concentrations
monitored at automatic stations in the two-week period in
November can be regarded as annual concentrations in the
whole city with the exception of Petrzalka, with an uncer-
tainty of +10 %.

Figure 3. Wind roses in Bratislava for the whole year 2003
and for the sampling period.
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NO:

The NO, concentrations measured by the passive method at
all three monitoring stations in November 2003 were lower
than the annual average values in the year 2003. The highest
differences of about 50 % occurred in the Staré mesto sta-
tion. At two other stations the differences are roughly from
10 % at Trnavské myto to 30 % in Petrzalka. The next
measuring campaign will show if the better results are
obtained at typical traffic stations, like Trnavské myto and
the correspondence between short term measurements and
annual averages is generally worse at background stations.
Generally it could be concluded that a temporal extension
of the NO, two-week data could result in a bias for the
annual period of 50 %.

Benzene

Benzene measurements were not started until the middle of
the year 2003 and it is therefore not possible to perform
such a detailed analysis. The general conclusion will there-
fore be based mainly on an expertise judgement.

Figure 4. SO, in ug.m™ in Bratislava, November 2003.

EVALUATION OF RESULTS

Sulphur dioxide concentrations

The statistical analyses showed that this period was not re-
presentative for a long-term period, because the prevailing
wind was not typical for the annual wind frequency distri-
bution. Maximum concentrations occurred on the Petrzalka
estate. An excellent correlation was found between passive
and active measurements, 0.99. These results also showed
that passive measurements provide a systemically lower
value, so the SO, concentrations were corrected according
to the equation 1. The following conclusions are related to
the corrected values. Maximal SO,* concentrations of
28.7 ug.m™ occurred at the Dolnozemska location which is
the closest Petrzalka location to the major source of SO,
emissions - the Petrochemical complex Slovnaft. The second
largest concentrations occurred in the surrounding areas of
this station. Average concentration SO,* 16.6 ug.m* from
all sites, is comparable to the annual average, 14.1 pg.m*.
This also indicates that the air pollution by sulphur dioxide
does not represent a serious problem in the Bratislava agglo-
meration. Spatial distribution of SO, concentration is pre-
sented in Figure 4. The highest isolines of 25 ug.m™ were
found at Petrzalka locations.
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Figure 5. Benzene in ug.m™ in Bratislava, November 2003.

Benzene concentrations

The benzene concentrations only exceeded the concen-
tration of 5 ug.m>at 2 sites. One of them is in the Petralka
estate close to very busy traffic. The second one is close to
the refinery Slovnaft. So far, we do not have much expe-
rience with regular measurements and it is therefore difficult
for us to make any conclusions with regard to the spatial
and temporal representativeness. The average concentrations
of 3.3 ug.m™ seems to be high enough with regard to the
limit value of 5 ug.m™. The correlation between benzene
and NO, concentrations is statistically insignificant with the
level of about 0.3. The lowest concentration of 1.37 pg.m?
occurred in the meteorological observatory of SHMU, next
to the building of SHMU. The highest concentrations cor-
respond with the traffic density. From the spatial distribu-
tion it is clear that the highest izolines of 4 pg.m™ occurred
only in the Petrzalka estate and close to the petrochemical
complex Slovnaft, while the other side of the city of Bratislava
divided by the Danube River had significantly lower concen-
trations. This is probably due to the high traffic intensity in the
Petrzalka estate. Further investigation should be performed

in order to estimate the contribution of Slovnaft refinery to
this level.

Nitrogen dioxide concentrations

The highest NO, concentrations exceeded the annual limit
value at 12 locations out of which only one is located in
the Petrzalka estate. The maximal NO, concentration of
57.2 ug.m™ exceeded the limit value plus MoT for the year
2003, 54 ug.m*, only in one location in the city centre close
to the main bus station.

CONCLUSION

This was the first time we used passive samplers for a large-
scale air quality assessment. The experience we gained
during the first campaign will help us to recognize how and
to what extent these results can be generalized and further
applied in air quality assessment and in the preparation of
action plans and integrated programmes.
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Figure 6. NO, in ug.m™ in Bratislava, November 2003.
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EMISSION INVENTORY OF GREENHOUSE GASES
IN THE SLOVAK REPUBLIC

JANKA SZEMESOVA

Slovak Hydrometeorological Institute, Jeséniova 17, 833 15 Bratislava, Slovakia, janka.szemesova@shmu.sk

The national emission inventory of greenhouse gases in the Slovak Republic was briefly reviewed and summarized.
The emissions of CO,, CH,, N,O, PFCs, HFCs and SF¢ were observed and inventoried from the base year 1990
(1995 for F-gases) until the present and the results are published annually. The total anthropogenic emissions of
all greenhouse gases decreased from the base year by approximately 30 %. It means that the Kyoto target 2008-
2012 will be successfully met. But the longer-term EU target will need a further reduction of GHG emissions by
approximately 70 % compared to 1990 levels. Because of the high Slovak energy saving potential the EU
reduction target for the Slovak Republic may be even more pronounced.

V Clanku je zhrnutd a sumarizovand emisnd inventura sklenikovych plynov Slovenskej republiky. Emisie CO,,
CHy, N,O, PFCs, HFCs a SFg sa pozorujii a inventarizujui od zdkladného roka 1990 resp. 1995 az po sucasnost’
avysledky su kaZdorocne publikované. Celkové antropogénne emisie vSetkych sklenikovych plynov klesli od
zdkladného roku priblizne o 30 %. To znamend, e Kjotsky ciel’ 2008-2012 bude tispeSne splneny. Av§ak v dlh§om
&asovom horizonte bude potrebné zniit’ emisie sklenikovych plynov v EU na iiroveii 70 % vV porovnani so zdklad-
nym rokom 1990. Pre vel’ky potencidl energetickych iispor mése EU pre Slovenskii republiku dokonca stanovit’

prisnejsi redukény ciel’.

INTRODUCTION

Climate change, caused by the increasing anthropogenic
emissions of greenhouse gases, represents the most serious
environmental issue in the history of humankind. The most
important anthropogenic greenhouse gases are carbon
dioxide (CO,), methane (CH,), and nitrous oxide (N,O).
Other greenhouse gases included in the GHG inventory are
halogenated hydrocarbons (PFCs, HFCs) and SF; also call
“F-gases”, which are not controlled by the Montreal Protocol.
The ozone depleting gases like chlorofluorocarbons (CFCs)
are also strong GHGs but are not controlled by the Kyoto
Protocol. Photochemical active gases such as carbon mono-
xide (CO), nitrogen oxides (NO,) and non-methane volatile
organic hydrocarbons (NM VOCs) are not greenhouse ga-
ses, but they contribute indirectly to the greenhouse effect
in the atmosphere. These are generally referred to as ozone
precursors because they affect the creation and destruction
of ozone in the troposphere. Precursors of sulphates - sulphur
dioxide (SO,) and other fine particles - reduce the green-
house effect.

According to the text of the Final Protocol from Kyoto,
the countries of Annex | have agreed to reduce aggregated
emissions of all greenhouse gases (CO,, CH,4, N,O, HFCs,
PFCs and SF¢) on average by 5.2 % from the level of the
year 1990 during the first commitment period of the years
2008-2012. The Slovak Republic, as well as the EU, has
accepted a target to reduce emissions by 8 % in comparison

Key words: greenhouse gases, emission inventory, Slovak Republic

with their level in the base year 1990 (Figure 1). The Slovak
Republic and the EU countries ratified the Kyoto Protocol
on May 31, 2002. [1] The emissions of greenhouse gases
have decreased in EU countries by 4 % [2] in 2000 compared
to the base year (1990). It represents almost half of the
Kyoto target. In the SR, by adopting the reduction commit-
ment of the Kyoto Protocol, pressure is put on formulating
an efficient strategy to mitigate greenhouse gas emissions.

Figure 1. GHG emission trends in the SR compared with the
Kyoto target [%].
120

x  Kyoto
target

—e— CO,
emissions

—o— CH,
emissions

N,O
emissions

—0— Aggreg.
GHGs
emissions

40

1990
1992
1994
1996
1998
2000
2002
2006
2010

Note: CO, emissions without LUC&F; emissions are determined
as of 15.4.2004

Meteorologicky ¢asopis, 7, 2004, 133-136 | 133



METHODOLOGY

The Ministry of the Environment (MoE) of the Slovak Re-
public, Department of Air Protection is the national focal
point for the UN FCCC. The MoE is granting and supervi-
sing the development and maintenance of national emission
inventories on an annual bases. The Slovak Hydrometeoro-
logical Institute (SHMI), Department of Air Quality (DoAQ)
is responsible for coordination and compilation of national
emission inventories for all pollutants. SHMI also prepares
inventories for international reporting to the UN FCCC and
UNECE.

Inventories are compiled on a contractual basis, in co-
operation with external consultants, scientific institutes and
universities (Profing - company for energy research, Agricul-
tural University, Research Institute for Transport, Chemical
Technical University, Forestry Research Institute, Associa-
tion for cooling and air condition technique etc.).

The SHMI develops and maintains a database (NEIS)
of stationary sources to follow the development of emissions
of SO,, NO,, CO at a regional level and to fulfil reporting
commitments of EU Directives.[3] The NEIS database also
contains some technical information about sources such as
fuel consumption. The emission balance from non station-
ary sources (road transport) were established by using the
COPERT Il method (EEA, ETC/ACC 2001) and the con-
sistent dataset was recalculated from the base year (1990).
The emissions of GHGs from off-road transport were cal-
culated by using CORINAIR guidebook.[4]

The emissions of GHGs in the Slovak Republic were
estimated in compliance with the methods provided in
IPCC 1996 Revised Guidelines [5] and Good Practice
Guidance (GPG).[5] The time series (from 1990) of GHG
emissions are updated annually if information provided in
the Statistical Yearbook of the SR is revised and/or if
methodology is changed. The Slovak Inventory Agency
(SHMI) uses only official IPCC methodology.[5, 6] The
data sources are based on official statistical information.
The base year in view of the UN Framework Convention
and the Kyoto Protocol for the Slovak Republic is the year
1990 for all GHGs except halogenated hydrocarbons
(PFCs, HFCs) and SFs, where the reference year is 1995.
The inventory was developed in compliance with the me-
thodology indicated in the IPCC Guidelines.[5, 6] Detailed
inventory results are submitted in Common Report Format
to the UN FCCC by April 15, 2004.[7]

TRENDS IN GREENHOUSE GAS EMISSIONS

Aggregated emissions

These are the emissions of greenhouse gases recalculated
via GWP100 (Global Warming Potential for the 100 time
horizont) [8] on the CO, equivalent. Expressed as the CO,
equivalent, carbon dioxide emissions contributed by more
than 80 % to the total emissions, CH, (GWP = 21) emissions
by about 10 %, N,O (GWP = 320) emissions by about 7 %
and the contribution of “F-gases” is below 1 %. In accordance
with the generally expected results, the aggregated emission
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of GHGs in the year 2002 moderately decreased when
compared with 2001 by more than 500 Gg without LUC&F
(app. 1 %). There is a significant decreasing of aggregated
emission against the base year (1990) by approximately
21 250 Gg it means decreasing by almost 30 % (Table 1).

A major share of aggregated emissions covers the ener-
gy sector by about 72 %, the industry sector covers about
7.5 %, the agricultural sector about 7 %, land-use and forest
about 9 % and the waste sector about 4 %. The major share
of aggregated emissions covers CO, emissions by about
83 %, CH, emissions by about 9 %, N,O emissions by about
8 % and “F-gases” emissions by about 0.25 % (Figure 2).

Table 1. The total anthropogenic greenhouse gas emissions
CO, equivalent [Tg].

co, CH, N.O F-Gases | GHGs
1990 59.6 6.5 6 0.3 72.4
1991 52.5 6.0 5.2 0.3 63.9
1992 48.7 5.6 4.4 0.2 58.9
1993 458 5.2 3.8 0.2 55.0
1994 429 5.1 4.0 0.1 52.1
1995 44.2 5.2 42 0.1 53.7
1996 44.7 5.3 4.2 0.1 54.3
1997 45.0 5.0 4.2 0.1 54.4
1998 44.0 47 4.0 0.1 52.7
1999 43.0 46 3.8 0.1 51.6
2000 40.6 45 3.8 0.1 49.0
2001 43.0 46 4.0 0.1 51.7
2002 425 4.7 3.8 0.1 51.1

“Total aggregated GHGs emission without LUC&F

Figure 2. The aggregated GHG emissions by sectors and by
gases in 2002.
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The most important anthropogenic source of CO, emissions
in the atmosphere is the combustion and transformation of
fossil fuels, which account for about 95 % of the total CO,
emissions in the SR. The calculation of CO, emissions is
based on energy statistical data when the IPCC reference
method (Reference Approach) was applied. In addition,
carbon dioxide arises during the technological process of
cement, lime, and magnesite production and use of lime-
stone. The balance includes also the production of coke, iron
and steel, as well as CO, emissions arising during alumi-
nium and ammonia production (Figure 3). Emission factors,
estimated on the carbon content in fuels, were used. Carbon
dioxide enters the atmosphere via the conversion of grass-
lands and forest areas into agricultural land, and forest fires.



Figure 3. A share of individual sector on CO, emissions [Gg]
in 1990-2002 (emissions are determined as of 15. 4. 2004).
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Figure 4. A share of individual sector on CH,4 emissions [Gg]
in 1990-2002 (emissions are determined as of 15. 4. 2004).
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Figure 5. A share of individual sectors in N,O emissions [Gg]
in 1990-2002 (emissions are determined as of 15. 4. 2004).
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Methane is the second most significant greenhouse gas and
is emitted from both natural and anthropogenic sources,
including natural wetlands, oceans, landfills, rice paddies,
enteric fermentation, gas drilling and biomass burning. Agri-
culture, large-scale beef cattle and pig breeding, are major
sources of methane on the Slovak territory. CH, arises as
the direct product of the metabolism in herbivores and as
the product of organic degradation in animal excrement.
Calculations of emissions for the Slovak Republic are based
on the data listed in the Statistical Yearbook of the Slovak
Republic [9] and the Green Report [10] of the Slovak Mi-
nistry of Agriculture. Leaks of natural gas in the distribution
networks are a very important source of methane. Methane
is also leaking into the atmosphere from brown coal mining
and biomass burning. In addition, solid waste disposal on

[ Manure manag.

B Manure manag.

site (SWDS), municipal waste dumps and sewage (predomi-
nantly septic tanks) are also important methane sources.
Methane arises without the direct access of oxygen (Figure 4).

N20 emissions

In comparison with other greenhouse gases, the mechanism
of N,O emissions and sinks develops from the nitrogen
cycle in the atmosphere and their quantification is rather
difficult. A global anthropogenic emission is estimated to
be 3-7 billion tons of nitrogen per year. Natural sources are
approximately twice as large as anthropogenic ones. The
primary sources of N,O in the Slovak Republic are agri-
culture, waste treatment and N,O from the combustion of
fuels (energy and transport) (Figure 5).

HFCs, PFCs a SFs emissions

The first inventory of these substances [11] was executed
in 1995. HFCs, PFCs and SFg are not produced in the SR,
only data on consumption of these substances are available.
They are used as coolants, extinguishing agents, blowing
agents for PUR, in aerosol products and as insulating gases
(SFs).

GOOD PRACTICE AND UNCERTAINTY
MANAGEMENT

Description of key sources

To reduce uncertainty in the emission inventory it is impor-
tant to recognise the key source categories. The key source
categories by level assessment and trend assessment were
chosen as those, whose cumulative contribution is less than
95 % and are enclosed in the National Inventory Report
2004 which followed the Good Practice Guidance.[6] The
Slovak Republic determined in the year 2002 fifteen key
source categories for level assessment and seventeen key
source categories for trend assessment. The most important
key source categories in the SR are fuel combustion, road
transport, the emissions of CO, from agricultural soil etc.

QA/QC Procedure

The GHG emission inventories are compiled with respect
to transparency, consistency, comparability, completion,
precision and in asense of “good practice”. The emission
estimates elaborated for individual sectors by external con-
sultants are controlled and recalculated at the DoAQ at the
SHMI. Activity data for major sources are compared with
national statistics and with the previous year’s submitted
data. The energy balance from energy statistics is compared
with summary fuel consumption reported by sources. Fuel
consumption in the transport sector based on fuels sold is
compared with the model results. External reviewers (from
the Czech Republic) are regularly invited to comment on
the inventory results. Control procedures are continuously
developed and built in to the National Inventory System.
The participation at international conferences, task forces,
workshops and seminars for the national experts is necessary
to ensure that EU and global know-how and legislative
requirements are met.
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General uncertainty evaluation

The uncertainty in the estimation of CO, emissions is mainly
caused by the uncertainty of statistical data on consumption.
Another source of uncertainty is the applied emission
factors. An additional error in the calculation of the other
greenhouse gas emissions may occur as a result of less
exact methods and it cannot be estimated. The quantification
of the emission’s uncertainty by level and trend assessment
was calculated by using the Tier 1 method published in
Good Practice Guidance.[6] The calculation uncertainty by
using the more sophisticated Tier 2 - Monte Carlo method
was at this time impossible due to the lack of input data
and resources. Even though the Tier 1 uncertainty analysis
was estimated the uncertainties were 10.0 % by level asses-
sment and 2.9 % by trend assessment.

CONCLUSION

The inseparable parts of the annual GHG inventory in the
SR are CRF submission tables of sources and sinks [7] and
a National Inventory Report (NIR). The NIR tries to explain
and compare the additional information about the emissions
inventory in all six sectors of the IPCC categories in the
Slovak Republic for all GHG basic pollutants. The annual
emission inventory is based on IPCC Methodology [5,6]
and is related to the previous inventories. The methodolo-
gical progress for the calculation of national total emissions
is consistent from the base year (1990). The IPCC default
and national determined emission factors were used. The
following Table 2 gives a summary of the total emission of
GHGs in the Slovak Republic in the period 1990-2002.

The over view Table 2 shows the trend in the reduction
of GHG emissions compared to the base year 1990. The
total decrease in anthropogenic GHG emissions represents
34.4 % from the base year and the Kyoto conditions for the
Slovak Republic are already realised at the present. Table 3
indicates the percent dependence of each gas compared to
the base year (100 %).

In accordance with the present achieved results in
GHG emission trends it should be mentioned that the total
anthropogenic emission decreased below the 8 % Kyoto

2008-2012 target, but the longer-term EU emission target
will be estimated to be 30 % below the 1990 level. Because
of the high Slovak energy saving potential the EU reduction
target for Slovakia may be even more pronounced. The
unpremeditated GHG emission allowance trading following
the EU Directive 2003/87/EC of the European Parliament
and the Council together with the revitalization of industrial
productivity could lead to future difficulty in the achievement
of emission targets.
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POROVNANIE VYBRANYCH M-DENNYCH
PRIETOKOV OBDOBI 1961-2000 A 1931-1980
NA UZEMIi SLOVENSKA
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Y Slovensky hydrometeorologicky iistav, Dumbierska 26, 041 17 KoSice, beata.demeterova@shmu.sk
2 Slovensky hydrometeorologicky ustav, Jeséniova 17, 833 15 Bratislava, peter.skoda@shmu.sk

M-day discharges belong among the basic hydrological characteristics. They are determined from the flow duration
curve of the mean daily discharges for the given period. M-day discharges are the discharge values corresponding to
M-days of exceedance taken from the flow duration curve. M-day discharges with a period of exceedance 355 and
364 days are of key role, because they are, directly or indirectly, used in water-management practice. Besides water
management and environmental importance they belong also among important regime characteristics of low flow.
The mentioned article deals with just comparison these characteristics worked up for representative period 1931-
1980 and 1961-2000 which will be used in near future as a new reference period.

M-denné prietoky patria medzi zdkladné hydrologické charakteristiky. Urcujui sa z Ciary prekrocenia priemernych
dennych prietokov za zvolené obdobie. M-denné prietoky su Ciselné hodnoty prietokov zodpovedajice M-diiom
prekrocenia (zabezpelenia) odcitané z iary prekrocenia. M-denné prietoky s di¥kou prekrocenia (zabezpelenia)
355 a 364 dni maju kl’'iéovit tilohu, pretoZe sa priamo, alebo nepriamo pouZivaju vo vodohospoddrskej praxi.
Okrem vodohospoddrskeho a environmentilneho vyznamu s aj doleZitymi reZimovymi charakteristikami malej
vodnosti. V uvedenom &lanku sa zaoberdme porovhanim prdve tychto charakteristik spracovanych za referenéné

UvoD

Hydrologické pozorovania v referencnom obdobi 1931-1980
nam uz skoro §tvrt’storoCie slizia k uréovaniu dlhodobych
hydrologickych charakteristik [2]. Referenéné obdobie
reprezentuje priemerny dlhodoby hydrologicky rezim - st
v flom zastiipené suché, vodné a priemerné roky. Statistic-
kymi metddami, pouzivanymi v hydrolégii, vyuZzitim hy-
drologickej analogie, regionalnych zavislosti a uplatnenim
vSeobecnych zasad postupnej bilancie po toku sa napozoro-
vané udaje zirocuju na urcenie dlhodobych charakteristik
Vv celej rieCnej sieti. Dlhodobé hydrologické charakteristiky
su dolezitym produktom sekundarnej hydrologie [3] - spo-
lahlivost’ ich uréenia ma vplyv na koncepéné rozhodnutia
vo vodnom hospodarstve, na environmentalnu oblast’ vo
vodnej politike, ekonomické rozhodnutia a $irSie dopady
pri ochrane obyvatel'stva a hospodarstva pri extrémnych
hydrologickych situaciach. Konfrontacia dlhodobych rezi-
movych charakteristik s aktualnym hydrologickym pozoro-
vanim je permanentnou ulohou aplikovanej - sekundarne;j
hydrologie. V poslednych rokoch sa tato konfrontacia stava
naliehavejSou v suvislosti s extrémnymi hydrologickymi
situdciami a klimatickymi zmenami.

V odbornej verejnosti, ale aj medzi uZivatel'mi produk-
tov rezimovych charakteristik sa diskutuje, ¢i referencné

obdobie 1931-7980 s obdobim 1961-2000, ktoré by v blizkej budiicnosti malo sluZit’ ako nové referencné obdobie.

Key words: priemerné prietoky, M-denné prietoky, mald vodnost’; mean discharges, M-day discharges, low flow

obdobie 1931-1980 dobre vystihuje hydrologicky rezim
v podmienkach teraj$ich extrémnych rokov a moznych kli-
matickych zmien do buducnosti [5, 7]. Porovnanie s obdobim
1961-2000, teda obdobim, ktoré zahriiuje realitu poslednych
rokov by malo prispiet’ k odpovediam na tieto otazky.

V predloZenom ¢lanku sme sa zamerali na porovnanie
priemernych ro¢nych prietokov Q,, ktoré poskytuje zaklad-
nu informaciu o hydrologickom potenciali oboch obdobi,
ale hodnotime najma dlhodobé hydrologické charakteristiky
malej vodnosti s vodohospodarskym, environmentalnym
a ekonomickym dopadom - 330, 355 a 364 denné prietoky.
Porovnavame hodnoty od¢itané z Ciary prekroCenia prie-
mernych dennych prietokov spracované z obdobia 1931-
1980 a 1961-2000. Vycislené st pomerné hodnoty:

o Koa = Q,(1961-2000) / Q, (1931-1980)

o Koszo = Qaz0 (1961-2000) / Q330 (1931-1980)
o Koass = Qsss (1961-2000) / Qss5 (1931-1980)
o Kosss = Qsp4 (1961-2000) / Q44 (1931-1980)

Predlozené hodnotenie je v sieti vodomernych stanic
Slovenského hydrometeorologického Ustavu. Zahrnuté st
vSetky vodomerné stanice, ktoré v rokoch 1961-2000 mali
vyhodnocovany prietok. Celé hodnotenie sme rozdelili na
dve Casti: povodia so zasadne ovplyvnenym hydrologickym
rezimom a ostatné povodia, pretoze v sicasnej dobe povodia

Meteorologicky &asopis, 7, 2004, 137-142 | 137



V uplne prirodzenom rezime st vzacnostou. Hodnotenia vy-
chadzaji z napozorovanych udajov a konstatuju skutkovy
stav v poslednom 40-ro¢i minulého storo¢ia. Vysledky
hodnotenia v prvej skupine hodnotenych profilov ukazuji
na hospodarenie s vodami, vysledky hodnotenia v druhej
skupine prezentuji (v uritom priblizeni) porovnanie hy-
drologickych rezimov v dvoch obdobiach.

Spracovanie dlhodobych hydrologickych charakteristik
v profiloch s vyrazne ovplyvnenym rezimom ma tieZ svoj
vyznam: jednak poukazuje na mieru ovplyvnenia a tiez
poukazuje do akej miery st dodrziavané rozhodnutia $tat-
nej vodnej spravy [6]. Pre tieto profily buda v budticnosti
stanovené M-denné prietoky, vyjadrujuce prirodzeny hydro-
logicky potencial a jeho zmeny. Ide 0 vel'mi zlozity proces,
vyzadujici nielen vysledky hydrologického monitoringu,
ale aj vodohospodarskej evidencie a znalost’ miery ovplyv-
nenia jednotlivych tokov.

HODNOTENIE V PROFILOCH S OVPLYV-
NENYM HYDROLOGICKYM REZIMOM

V tejto Casti prispevku porovnavame hodnotu Qzss Vo vodo-
mernych staniciach, v ktorych prietokovy rezim je zasadne
ovplyvneny bud’ ¢innostou nadrzi, alebo odbermi ¢i vypus-
tanim povrchovej vody. Dlhodobé hydrologické tudaje,
priemerné rocné a mesacné prietoky, M denné prietoky st
rozpracované tak, aby predstavovali neovplyvneny rezim
odtoku, resp. vyjadrovali prirodzeny hydrologicky poten-
cial povodia. Spracovanie dlhodobych hydrologickych
charakteristik v profiloch s vyrazne ovplyvnenym rezimom
nam odhali mieru ovplyvnenia a tiez ukaze, ako st dodr-
ziavané rozhodnutia Statnej vodnej spravy, tykajice sa ma-
nipulaénych poriadkov nadrzi. Pri stanovovani minimalnych
bilan¢nych prietokov na usekoch tokov pod nadrzami boli
totiz ako vychodiskové hydrologické udaje pouzité prave
hodnoty Qsss @ Qs4. Porovnanie nam méze odhalit’ aj ,,(ro-
veil konsenzu* medzi vodohospodarmi, energetikmi a eko-
logmi.

Optimalna ¢innost’ nadrzi by mala v podstate vyrov-
navat’ Ciary prekrocenia, to znamena ze hodnoty Qsszo, Qsss
a Qsg4 by mali byt vidcsie ako hodnoty v referenénom
obdobi.

Ako je to v skutoénosti? Vysledky uvadzame v Tabul-
ke 1. Koeficienty K st podiely charakteristik Q,, Qz30, Q355
a Qsss (1961-200)/(1931-1980). Pod nadrzou Liptovska
Mara je hodnota Qss5 za obdobie 1961-2000 vicsia ako za
referencné obdobie, podobne ako na Bystrici (Vah) pod
nadrzou Nova Bystrica. Qsss na Orave v Tvrdosine pred-
stavuje iba 15 % rovnakej hodnoty za referenéné obdobie,
napriek tomu, Ze na vSetkych pritokoch do Oravskej nadrze
je narast tejto hodnoty, ako je to zrejmé z porovnavania
profilov v neovplyvnenom hydrologickom rezime. Medzi-
povodie Oravy po Dierovu (pritoky z Malej Fatry a Zapad-
nych Tatier) vSak dokazali nepriaznivy vplyv Oravskej
nadrze a vyrovnavacej nadrze v Tvrdo$ine na rezim mini-
malnych prietokov do znac¢nej miery eliminovat’. Na Slatine
nadrz Hriflova spdsobila vyrazné zmensenie hodnoty Qsss,
no nadrz Métova dokazala pravy opak. Na Blhu v Rimav-
ske Seci (pod Teplym Vrchom) prakticky nedoslo k zmene
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Q355 (@ ani k zmene vodnosti, ¢o je na juhu Slovenska skor
vynimkou). Odbery vody pocas vegetacného obdobia sa
v8ak uz vyrazne prejavili na poklese Qsq. Prevod vody
z Palcmanskej MasSe do Slanej zmensSil hodnoty Qsss na
Hnilci, pri¢om jeho vplyv po toku postupne doznieva. Pod
nadrzou Ruzin, napriek celkovému poklesu vodnosti, je
Qss5 VACST za obdobie 1961-2000, pokles charakteristik Qzss
a Qags na Ciroche nepripisujeme Cinnosti nadrze Starina.
Z dlhodobého hl'adiska nadrz Domasa zlep$uje hydrologicka
situaciu v obdobiach malej vodnosti, pricom na Ondave
pokles celkovej vodnosti je iba nepatrny. Vodomerna sta-
nica Laborec - Stranany lezi pod rozdel'ovacim objektom
do Vihorlatskej nadrze, preto tak pokles Q,, ako aj Qzss
a Qag, je pochopitelny. Dalsia vodomerna stanica v Med’ove
sa vsak nachadza pod nadrzou a dlhodoby priemerny prietok
poklesol oproti prietoku za referenéné obdobie o 12 %,. ¢o
je najviac zo v8etkych rozhodujtcich tokov ststavy Bodrog.
Ked’Ze ani na hornom tseku Laborca, ani na Ciroche k tak
vyraznému poklesu vodnosti nedoslo, vysvetlenie tejto
zmeny bude vyzadovat’ podrobnejSiu analyzu. DoleZité je
porovnanie hydrologickych charakteristik na Bodrogu
v Strede nad Bodrogom. Povodie Bodrogu tvori takmer 15 %
celkovej plochy tzemia Slovenska a predstavuje nezaned-
batel'ny disponibilny hydrologicky potencial. Porovnanie
obdobi vyznieva priaznivo pre ,,novsie* obdobie 1961-2000.
Doslo sice k nepatrnému poklesu vodnosti, zdroven sa po-
merne signifikantne vyrovnal charakter Ciary prekrocenia
priemernych dennych prietokov.

Odbery vody a prevody vody pre pitné ucely sice ne-
gativne ovplyviuji hydrologicky rezim v povodiach tokov,
v ktorych sa realizuju, avSak tento pomerne naro¢ny a na-
kladny sposob bude aj v budtcnosti jednym zo spdsobov,
ako riesit’ problémy v zasobovani vodou.

Tabul’ka 1. Povodia s ovplyvnenym hydrologickym reZimom.

¢. Tok Profil Koa i Kaoaso i Kaass | Kaqasa
1 Cierny Vah Cierny Vah 0,88: 0,79 0,68 0,63
2 Vah Hubova 093 1,14: 1,20: 1,19
3 Orava Tvrdo$in 0,83: 0,34: 0,15: 0,06
4 Orava Dierova 0,93: 1,16: 0,95 0,76
5 Bystrica Zborov 091: 1,17: 1,12: 1,08
6 Domanizanka Povazska Bystrica 0,73: 0,31: 0,16 0,08
7 Pruzinka Visolaje 0,85: 0,67: 0,57: 0,42
8 Trnavka Bohdanovce n/Tmavou : 0,85 0,79 0,93 1,06
9 Blatina Pezinok 0,87 0,76 . 0,62 0,50
10 Handlovka Handlova 0,99: 1,20: 1,29: 1,29
11 Bebrava Biskupice 0,87: 0,82: 0,71 0,69
12 Bebrava Nadlice 091: 0,94: 0,83: 0,80
13 Bystrica Harmanec 0,90: 0,91: 1,01: 1,01
14 Starohorsky Staré Hory 091: 0,73: 0,63: 0,50
15 Slatina Hrifova 0,64: 051: 0,25: 0,04
16 Slatina Motova 093 1,14 1,40: 1,46
17 Tuharsky potok Lucenec 0,92 142 094: 050
18 Krivansky potok Luéenec 0,89: 1,83: 2,00: 1,41
19 Slana Vlachovo 1,23: 0,89: 0,83: 0,87
20 Slana Lenartovce 0,98: 0,96: 0,94: 0,97
21 Blh Rimavska Se¢ 0,99: 1,02: 1,07: 0,35
22 Hnilec Svedlar 0,70: 0,70: 0,73 0,79
23 Hnilec Jaklovce 0,80: 0,86: 0,84: 0,97
24 Hornad Kysak 0,88: 1,13: 1,18: 1,07
25 Cirocha Snina 0,97: 1,14 0,95 0,89
26 Kamenica Kamenica 0,86 0,43: 0,31 0,16
27 Laborec Stranany 0,47 0,80 0,81: 0,65
28 Laborec Michalovce 0,88 1,27: 0,89 0,61
29 Ondava Horovce 0,9 : 1,60: 1,36: 0,95
30 Bodrog Streda n/Bodrogom 098: 1,75: 1,38 1,21




Odbery vody z povodia Cierneho Vahu spod Velkého
Boku mozu mesacne dosiahnut az 400 1.s™, o sa pocho-
pitel'ne prejavilo na zmenSeni tak celkovej vodnosti, ako aj
hodndt Qsss @ Qses. Zachytenie vydatnych prameiiov zo
zlomovych linii Strdzovskych vrchov znamenalo vyrazné
ovplyvnenie hydrologického rezimu na Bebrave, ale aj na
Domanizanke a Pruzinke. Prave tieto 'avostranné pritoky
Vahu mali (okrem Dunaja) najvyrovnanejsi rezim odtoku
zo vSetkych slovenskych tokov. Vyuzivanie pramenov
VjuzZnej oblasti Velkej Fatry viac ovplyvnilo vodnost
Starohorského potoka nez Bystrice. Banské vody v povodi
Handlovky vyrovnali hydrologicky rezim vyraznejSie za
obdobie 1961-2000 ako za referen¢né obdobie 1931-1980,
v sucasnej dobe vSak dochadza k Gtlmu banskej ¢innosti
tak v oblasti Handlovej, ako aj Novék. Hydrologicky po-
tencial Ciernej vody zniZili predovietkym odbery vody na
zavlahy, ostatné toky z juhovychodnych svahov Malych
Karpat tak vyrazny pokles vodnosti nezaznamenali.

HODNOTENIE V POVODIACH BEZ
ZASADNEHO OVPLYVNENIA PRIRODZENEHO
HYDROLOGICKEHO REZIMU

Vy¢islené boli pomerné hodnoty pre 63 vodomernych stanic
SHMU na celom tzemi Slovenska, ktoré st pre jednotlivé
vodomerné stanice uvedené v Tabulke 2. V Tabulke 3 je
hodnotenie suborov pomernych hodnot zakladnymi Statis-
tickymi parametrami.

Obdobie 1961-2000 bolo vyrazne suchsie. Na Obraz-
ku 1 st zobrazené hodnoty Kq, vo vSetkych vodomernych
staniciach. V 78 % stanic doslo k poklesu priemerného
ro¢ného prietoku. Len 9 stanic zo 63 malo v obdobi 1961-
2000 vyssi prietok ako v referenénom obdobi, 5 stanic malo
rovnaké priemerné ro¢né prietoky v oboch obdobiach. Naj-
extrémnejsi pokles viac ako 20 % sme zaznamenali vo vo-
domernych staniciach: Zitava - Vieska nad Zitavou, Kru-
pinica - Plastovce, Litava - Plastovce, Dobsinsky potok -
Dobsind, Stitnik - Stitnik. Len jedina stanica mala stipnutie
o viac ako 10 %. Na Obrazku 5 je histogram hodno6t Kg,.
Vintervale 0,91 az 1,0 je viac ako polovica hodnotenych
vodomernych stanic. Na Obrazku 9 a v Tabulke 4 je priklad
ako sa vyvijala priemerna vodnost’ v jednej z hodnotenych
stanic: Bystrianka - Bystrd. Hodnotené je prvé desatrocie
1961-1970 a nasledne obdobia predizené o 1 rok az po ty-
ridsatroCie. Priemerna vodnost’ tychto obdobi ma vyrazne
klesajuci trend.

Konkrétne hOanty KQ330, KQ355, KQ364 v 63 hodnote-
nych staniciach st v Tabulke 2. V Tabulke 3 st uvedené
Statistické parametre suborov K. Stredna hodnota u vsetkych
troch stiborov je nizSia ako 1. Rozptyl rastie so zabezpe-
¢enostou vodnosti. Na obrazkoch 2, 3 a4 su pre vSetky
hodnotené stanice zobrazené hodnoty Kqsz, Kaqsss & Kagsss.
Rozptyl okolo pozicie 1 je u vSetkych troch stiborov pomer-
ne symetricky. Pokles hodnoty Qs3 V obdobi 1961-2000
sme zaznamenali v 51 %, Qas5 V 44 % a Q364 V 56 % hodno-
tenych stanic. Viac ako 20 % poklesu Qzss sme zaznamenali
Vv 12 staniciach, naopak stipnutie o viac ako 20 % sme zazna-
menali v 8 staniciach. Na obrazkoch 6, 7 a 8 su histogramy

Ko3z0, Kosss @ Koszss-

Tabulka 2. Povodia bez zdsadného ovplyvnenia hydrologic-
kého reZimu.

¢. Tok Profil Kaa | Kqaso | Kosss | Kossa
1 Morava Moravsky Jan 0,95: 1,07: 1,15: 1,18
2 Modciarka Lab 091: 0,81: 0,67 : 0,55
3 Vydrica Spariska 0,80: 0,89: 1,00: 0,50
4 Dunaj Bratislava 1,01 1,05: 1,09 1,19
5 Cierny Vah Ipoltica 0,88: 0,75: 0,58 : 0,32
6 Biely Vah Vychodna 0,91: 0,89: 0,88: 0,78
7 Boca Kralova Lehota 0,86: 0,90: 0,88 : 0,92
8 Vah Liptovsky Hradok 0,93: 0,89: 0,87 : 0,96
9 Bela Podbanské 0,98: 1,02: 1,04 : 1,18
10 Vah Liptovsky Mikulas 095: 1,01: 1,05: 1,01
11 Lupéianka Partizanska Lupc¢a 0,92: 0,99: 0,97 : 0,84
12 Revlca Podsucha 096: 1,11: 0,98 : 0,88
13 Lubochnianka  Lubochna 0,97: 1,05: 1,03: 0,85
14 Biela Orava Lokca 1,00: 1,05: 1,02: 0,93
15 Veselianka Oravska Jasenica 0,93: 1,02: 0,96 : 0,84
16 Polhoranka Zubrohlava 098: 1,13: 1,18: 1,28
17 Oravica Trstena 0,92 1,00: 1,00: 1,03
18 Turiec Martin 091: 0,93: 0,97 : 1,03
19 Varinka Straza 1,14 1,20: 1,14: 0,75
20 Kysuca Cadca 1,00 1,05: 1,09 0,89
21 Kysuca Kysucké N. Mesto 1,00 1,24: 1,28 1,24
22 Raijcianka Poluvsie 091: 0,98: 1,02: 1,11
22 Petrovicka Bytca 1,03 1,22 1,30: 0,85
24 Petrinovec Vydrna 0,96: 085: 0,77 : 0,86
25 Biela Voda Dohnany 1,00: 0,86: 0,79: 0,60
26 Vlara Horné Stnie 1,04: 0,82: 0,73 0,72
27 Jablonka Cachtice 1,05 1,13: 1,24: 0,83
28 Parna Horné Ore$any 0,94: 0,83: 0,79: 0,76
29 Gidra Pila 1,01: 0,92: 0,89: 0,79
30 Nitra Nedozery 0,92: 098: 1,04 : 1,02
31 Nitra Chalmova 097: 1,34: 1,36 1,28
32 Nitrica Liestany 1,08: 1,00: 1,01: 0,82
33 Nitra Chynorany 097: 1,24 1,29: 1,31
34 Nitra Nitrianska Streda 095: 1,18: 1,25: 1,30
35 Zitava Vieska nad Zitavou 0,78 1,17 1,14: 1,10
36 Hron Zlatno 0,83: 0,81: 0,82: 0,84
37 Hron Brezno 091: 1,02 1,04: 1,11
38 Cierny Hron Hronec 091: 0,96 : 0,97 : 0,97
39 Bystrianka Bystra 091: 0,68: 0,63: 0,69
40 Stiavnicka Myto pod Dumbierom | 0,88 0,79 0,88 : 1,06
41 Vajskovsky potok Dolna Lehota 091: 0,85 0,86: 0,96
42 Hron Banska Bystrica 091: 091: 0,98: 1,09
43 Hron Brehy 0,92: 0,95 0,97: 1,09
44 Ipel Holisa 0,82: 1,25: 1,43: 1,46
45 Krupinica Plastovce 0,77: 0,97: 0,91: 0,59
46 Litava Plastovce 0,74: 091 0,77 0,77
47 Dobsinsky potok Dobsina 0,70: 0,68: 0,65: 0,70
48 Stitnik Stitnik 0,71: 0,85 1,00 1,00
49 Rimavica Lehota n/Rimavicou i 0,84: 0,76 0,75: 0,90
50 Bodva Nizny Medzev 0,80: 0,62: 0,63: 0,85
51 Hnilec Stratena 0,85: 0,88: 0,79 : 0,72
52 Sekcov PreSov 0,90: 1,11: 1,14: 1,31
53 Torysa Kosické Olsany 0,95: 0,99: 1,04: 1,00
54 Hornad Zdafia 091 1,09 1,12 1,00
55 Laborec KoSkovce 0,99: 1,09: 1,15: 1,33
56 Uh Lekarovce 095: 1,13: 1,01: 0,98
57 Okna Remetské Hamre 095 1,01: 1,03: 1,31
58 Latorica Velké KapuSany 1,06: 1,05: 1,11: 1,10
59 Topla Hanu$ovce n/Tolou 0,95: 1,03 1,13: 1,25
60 Olka Jasenovce 1,08: 1,19: 1,26: 0,86
61 Javorinka Podspady 1,01: 0,92: 1,00: 0,92
62 Poprad Poprad 0,89: 1,00: 1,05: 1,28
63 Poprad Chmelnica 0,92: 091: 0,90: 0,87

Tabulka 3. Zikladné Statistické parametre siiborov Ko,, Kosso,
Kaqsss, Kosss-

Statisticky parameter Koa Koas0 Kosss Kossa
Stredna hodnota 0,93 0,98 0,99 0,96
Smerodajna odchylka 0,09 0,15 0,19 0,23
Koeficient variacie 0,01 0,02 0,03 0,05
Variaéné rozpatie 0,44 0,72 0,85 1,14
Minimum 0,70 0,62 0,58 0,32
Maximum 1,14 1,34 1,43 1,46
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Obrdzok 5. Histogram Kg,.

Obrazok 1. Koy V hodnotenych povodiach.
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Obrdzok 6. Histogram Kgsso.

Obrazok 2. Koszo V hodnotenych povodiach.
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Obrdzok 7. Histogram Kggss.

Obrazok 3. Kgsss V hodnotenych povodiach.
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Obrazok 8. Histogram KQ364'

Obrazok 4. Kqses V hodnotenych povodiach.
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Tabul’ka 4. Vybrané hydrologické charakteristiky vo vodo-
mernej stanici Bystrianka-Bystrd.

¢ Obdobie Qa30 Qass Qa4 Quwiin Qa

1 1961-1970 0,330 0,220 0,135 0,110 1,152
2 1961-1971 0,330 0,220 0,135 0,110 1,141
3 1961-1972 0,320 0,170 0,130 0,110 1,123
4 1961-1973 0,290 0,170 0,130 0,110 1,082
5 1961-1974 0,285 0,170 0,130 0,110 1,084
6 1961-1975 0,290 0,170 0,130 0,110 1,080
7 1961-1976 0,290 0,180 0,130 0,110 1,055
8 1961-1977 0,300 0,190 0,130 0,110 1,078
9 1961-1978 0,310 0,190 0,130 0,110 1,078
10 1961-1979 0,290 0,170 0,130 0,110 1,060
11 1961-1980 0,285 0,170 0,130 0,110 1,056
12 1961-1981 0,290 0,170 0,130 0,110 1,047
13 1961-1982 0,285 0,171 0,130 0,110 1,034
14 1961-1983 0,273 0,170 0,130 0,110 1,024
15 1961-1984 0,260 0,170 0,128 0,096 1,023
16 1961-1985 0,258 0,170 0,128 0,096 1,015
17 1961-1986 0,250 0,170 0,128 0,096 1,005
18 1961-1987 0,236 0,164 0,127 0,096 0,994
19 1961-1988 0,230 0,164 0,127 0,096 0,982
20 1961-1989 0,224 0,150 0,121 0,096 0,970
21 1961-1990 0,225 0,150 0,121 0,096 0,961
22 1961-1991 0,225 0,150 0,120 0,096 0,954
23 1961-1992 0,222 0,152 0,121 0,096 0,948
24 1961-1993 0,226 0,154 0,121 0,096 0,938
25 1961-1994 0,230 0,158 0,122 0,096 0,939
26 1961-1995 0,230 0,160 0,122 0,096 0,939
27 1961-1996 0,230 0,163 0,124 0,096 0,935
28 1961-1997 0,233 0,164 0,124 0,096 0,926
29 1961-1998 0,238 0,164 0,125 0,096 0,924
30 1961-1999 0,240 0,164 0,125 0,096 0,921
31 1961-2000 0,240 0,165 0,125 0,096 0,916

Obrdzok 9. Vyvoj priemernej vodnosti a malej vodnosti vo
vodomernej stanici Bystrianka-Bystrd.
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Obdobie podla Tabulky 4

Na Obrazku 9 a podl'a Tabulky 4 vidno ako sa vyvijali
hodnotené vodnosti v ¢ase na priklade Bystrianky v Bystrej
- priemernd vodnost’ v ¢ase neustale klesd, ale minim4 z ro-
ku 1984 neboli doteraz prekonané (priklad na polohovy
charakter 355 dennej vodnosti).

ZAVER

V predlozenom ¢lanku hodnotime Statistické hydrologické
charakteristiky ur¢ené z priamo napozorovanych hodnét vo
vodomernej sieti SHMU. Napriek vieobecnému ogakavaniu
k fatalnemu, celoplosnému poklesu hodndt M - dennych
prietokov s vysokou pravdepodobnostou prekro¢enia nedoslo.
Hodnotené hydrologické charakteristiky Q355 a Q364 su
polohovymi charakteristikami v zostupne zoradenom subore
priemernych dennych prietokov za hodnotené obdobie. Za
dlhoro¢né obdobie v povodiach bez zasahu I'udskej ¢innosti
odrazaju hydrologicky rezim povodia v jeho dolnom extréme,
ktory je determinovany najmé vyskytom meteorologického
sucha v povodi a nasledne miestnymi hydrogeologickymi,
morfometrickymi a prirodnymi vlastnostami povrchu po-
vodia. K zniZeniu tejto charakteristiky dochadza pri vyskyte
dlhotrvajiiceho extrémneho meteorologického sucha, kedy
su nizke prietoky vytlacané na vyssie pozicie. Takéto sucho
vV jednom roku zmeni hodnotenu charakteristiku pre celé
dlhoro¢né obdobie. V povodiach v ktorych hydrologické
sucho na zaciatku posledného desatro¢ia minulého storocia
bolo vyraznejsie dosiahnutymi minimalnymi prietokmi, ale
najmi diZkou trvania ako hydrologické sucho v obdobi
1947-1949 zaznamenavame pokles Qgzss. Tak tomu bolo
v povodiach juhovychodného Slovenska. Niekedy sa na-
mieta, ze vysledok nemozZno povazovat’ za priemerna Ciaru
normalneho roku, lebo konce krivky prekrocenia obsahuju
vSetky extrémne prietoky jednotlivych rokov. Niektori
autori preto odporucaju urCovat M - denné prietoky za
dlhoro¢né obdobie ako aritmeticky priemer z jednotlivych
rokov. Tento spdsob uréenia ma informativny prakticky
charakter, ale teoreticky nie je spravny. Urcovanie dlho-
dobych charakteristik Qss5 @ Qsg4 je preto vel'mi citlivé na
vyber obdobia spracovania — hemalo by obsahovat® extrém-
ne suché roky. Extrémne hodnoty malovodnej odtokovej
fazy st popisané N - roénymi minimalnymi prietokmi, N-
roénymi nedostatkovymi objemami, pripadne N-ro¢nymi
¢asmi trvania hydrologického sucha.

Pri formulovani zaverov je nutné prihliadat’ aj na sku-
to¢nost’, ze povodia s nedotknutym hydrologickym rezimom
v dnesnej dobe st uz velkou vzacnostou. Vplyv ludskej
¢innosti na rezim minimalnych prietokov mnohokrat ne-
mozeme eliminovat. V hornych povodiach v ktorych nie je
vodohospodarska ¢innost’ mala vodnost’ méze byt ovplyv-
nend podzemnymi odbermi v dolnom povodi. V malych
povodiach aj obecné uzivanie, ku ktorému nie je potrebné
vodohospodarske rozhodnutie méze ovplyvnit prietoky
Vv Case vyskytu malej vodnosti. Stanovenie uvedenych cha-
rakteristik malej vodnosti je citlivé nielen na umelé zasahy,
ale aj na vlastnosti koryta. Hlavne v krasovych tizemiach,
ale aj v uzemiach flySovych a v naplavovych kuzel'och sa
Cast’ odtoku nerealizuje v koryte. Rovnako spdsob vyhod-
notenia minimalnych prietokov pocas zimného obdobia
vyzaduje zlozitejsi postup nielen pri spracovani hydrolo-
gického materialu, ale aj pri vypracovani hydrologickych
charakteristik. VSetky tieto skutocnosti komplikuju vy-
hodnotenie prirodzenych charakteristik malej vodnosti.
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Napriek naSmu zaveru, Ze k vyraznému celoplosnému
poklesu hydrologickych charakteristik dolného extrému
odtokového rezimu - Qsss a Qsg4 nedoslo, treba zdoraznit’
skutocnost’, Zze obdobie 1961-2000 bolo vyrazne menej
vodné. Pokles priemernej vodnosti. 86 % hodnotenych
stanic, hovori jasnou recou. Zaujimavé by bolo vy¢isleni
odteceného objemu vody ztzemia Slovenska v obdobi
1931-1980 a v obdobi 1961-2000. Vyvoj vodnych zdrojov
na Slovensku nemoZno povaZovat za dobry, preto identi-
fikacii prirodzeného hydrologického potencialu, zmien
vodnej bilancie a evidencii 0 vodach je potrebné venovat’
adekvatnu pozornost, ktora zasadnym spdsobom prispeje
pri ochrane a u¢elnom vyuzivani vod.

V hydrologickej sluzbe SHMU prebieha spracovanie
hydrologickych charakteristik znového referenéného
obdobia 1961-2000. Charakteristiky hydrologickej bilancie
- Gthrn zrazok na povodie, odtokova vyska, priemerny prie-
tok, ako aj dlhodobé priemerné mesa¢né prietoky budd
ukonéené v roku 2005. Relativne hodnoty M dennych prie-
tokov (pomer ku priemernému roénému prietoku v spra-
covanom obdobi) majii podobne ako priemerné prietoky
regionalny charakter a ich spracovanie nadvézuje na prie-
merné prietoky. Pri vypoéte neovplyvnenych hodnét M-
dennych prietokov je potrebné zachovat’ integrovany pristup,
vyuzivajuci regionalny princip, vSetky moznosti hydrolo-
gickej databanky, spoluprdcu s vyvijajiicou sa databdzou
vodohospodarskej evidencie. Zdroj informadcii, ziskanych
¢i uz pocas expedi¢nych merani, ako aj v ramci terénnych
prac pri posudkovej ¢innosti je pri hodnoteni nepostrada-
telny. Pri kone¢nom uréovani M - dennych prietokov, ktoré
patria do kategérie malej vodnosti a pri ich pripadnej zme-
ne je kauzalny vztah s meteorologickym suchom a hydro-
geologiou povodia najpodstatne;jsi.

Je treba pripomentt’ aj skutocnost’, ktord nemézeme
aani nechceme ignorovat, Zze hlavna environmentalna
a vodohospodarska funkcia Q355 bude v suvislosti s im-
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plementaciou Ramcovej smernice o vodach revidovana.
Rezimové hydrologické charakteristiky malej vodnosti,
ktoré prezentuju dolny extrém hydrologického rezimu,
medzi ktoré patri Q355 budua mat’ pri zabezpeceni dobrého
ekologického stavu v povrchovych tokoch rovnocenni
ulohu s d’al$imi prvkami: hydrologickymi, morfologicky-
mi, fyzikadlnymi a chemickymi, ktoré zabezpeéia dobry
ekologicky stav povrchovych tokov tak, aby biologické
prvky kvality spiitali podmienky pre dobry ekologicky stav
povrchovych vod. Prietok zabezpecujuci cely komplex
tychto poziadaviek na tok sa moze diametralne odliSovat’
od hodndt, ktoré mali doteraz zabezpecovat a ochranovat’
nase povrchové toky.
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INFORMACIE
INFORMATION

NAVSTEVA PREDSTAVITELOV NARODNE])
SLUZBY POCASIA USA NA SLOVENSKU

V dinoch 22.-24. septembra 2004 sme privitali na pode Slo-
venského hydrometeorologického tstavu (SHMU) dvoch
vyznamnych predstavitel'ov Narodnej sluzby pocasia (Natio-
nal Oceanic and Atmospheric Administrative - NOAA NWS)
Spojenych Statov americkych: generdla Davida L. Johnsona,
riaditela NWS USA a p. Curtisa Barretta, programového
manazéra medzinarodnych aktivit NWS USA. Ide o histo-
ricky prvii pracovnu navstevu zastupcov NOAA NWS USA
na Slovensku, o0 to vyznamnejsiu, Ze tuto organizaciu za-
stupoval jej najvyssi predstavitel’.

Bohaty program sprevadzal vzacnu navstevu po celu
dobu pobytu. Diia 22. 9. 2004 sa konala navsteva pracovisk
odbornych divizii SHMU na Kolibe. Uskutoénila sa pre-
zentacia predpovedi a vystrah, tak na divizii Meteorologicka
sluzba, ako aj na divizii Hydrologicka sluzba. Hostia sa
oboznamili s Glohami a zameranim nedavno vzniknutej
divizie Integrovany manazment, S dorazom na program
POVAPSYS - ,,Predpovedny a varovny povodiiovy systém
Slovenskej republiky*. Prezreli si poéitaovu salu s vyba-
venim superpocitaca IBM - v si¢asnej dobe povazovaného
za jeden z najvykonnej$ich pocitaov na Slovensku. Boli
oboznameni s jeho parametrami, funkciami, najma vo vzta-
hu Kk jeho vyuzivaniu v podmienkach SHMU, ako aj so
zakladnymi informéaciami, tykajucimi sa telekomunikacnej
siete. SHMU, telekomunikaéného pocitada a vypoctovou
technikou na SHMU.

Na programe bola aj ukdzka prac v skusobnych la-
boratériach, ktoré su akreditované Slovenskou narodnou
akreditacnou sluzbou a slizia k vykonavaniu skasok fy-
zikdlnych a chemickych vlastnosti vo vzorkach ovzdusia
a v atmosférickych zrazkach.

Dopoludiiajsiu prezentdciu ukoncila prehliadka vetro-
merného tunela, ktory sliizi na kalibraciu anemometrov. Nav-
Stevnici si so zaujmom prezreli aj kalibraéné laboratoria pre
meteorologické pristroje, s funkciou kalibracie meradiel bezne
pouzivanych v stani¢nej sieti SHMU. Potom nasledoval
kratky pracovny obed v jedalni SHMU.

Popoludnie (v ¢ase od 13.00 do 16.00 h) bolo venované
prednaskam, ktoré pozostavali z dvoch tém: ,,Organizécia
a financovanie Narodnej sluzby pocasia USA* a ,,Meteoro-
logické a hydrologické predpovedné, varovné a vystrazné
systémy USA®“. Zaujimavé a podnetné informacie, doplne-
né obrazkami a plnohodnotnou diskusiou zaujali kinosélu,
zaplnenii poslucha¢mi, nielen z radov SHMU, ale aj zastup-
cov viacerych vodohospodarskych institucii, §kél a univerzit,
ministerstva ZP SR a zastupcov médii.

Rokovanie aplodna diskusia pokracovali aj na pra-
covnej vederi za u¢asti manazmentu SHMU v bratislavskej
reStauracii ,,Modra gul'a“. Vecer sa vSak esSte nekoncil, pre-
toze nasledoval priamy 30-minuatovy vstup v televizii TA3,
a to za ucasti oboch zastupcov NWS USA na aktudlnu tému
vyskytu hurikanov.

Stvrtok 23.9.2004 bol zamerany na prehliadku a oboz-
namenie sa S vybranymi pracoviskami mimo hlavného
tistredia SHMU. Uskutoénila sa prehliadka pracoviska
Distanénych merani radarového centra na Malom Javorniku
s ukazkou prijmu a spracovania tidajov z meteorologickych
radiolokatorov a druZic a systému na detekciu atmosféric-
kych vybojov, ako aj produktov distanénych merani.

Dalgou zastavkou bolo observatérium v Jaslovskych
Bohuniciach s prehliadkou pracoviska a vyh'adom na kra-
jinu z 200 m meteorologického stoziaru, ktory sluzi na mera-
nie meteorologickych prvkov v réznych hladinach ovzdusia.

Po kratkej obednajsej prestavke sa ucastnici presunuli
do obce Vrbovce, kde SHMU zrealizoval pilotny projekt
,Lokalny varovny systém - LVS®, zamerany na skoré varo-
vanie pred privalovymi povodiami. Ani neustaly a nepri-
jemny dazd’ neodradil naSich navstevnikov od prehliadky
meracich stanic, ktoré su instalované vo vonkajSom prostre-
di. Na Obecnom trade Vrbovce sa uskutocnila prezentacia
funkénosti LVS. Na zaver starosta obce Vrbovce odpo-
vedal na podrobné otazky nasich hosti, tykajuce sa prinosu
meracich stanic pre ochranu obce.

Posledny bod programu tohto pracovného diia, na ktory
bola naplanovana prehliadka Automatickej hydrologickej
stanice v profile Devin na rieke Dunaj, bol vypusteny z d6-
vodu nedostatku ¢asu.
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Vecer sa predstavitelia NWS USA zucastnili oficial-
neho prijatia na Vel'vyslanectve USA v Bratislave.

ZavereCny den pracovného pobytu naSich hosti bol
zamerany na diskusiu o moznej spolupraci medzi Sloven-
skym hydrometeorologickym tstavom a Narodnou sluzbou
pocasia USA. Bol dohodnuty okruh tém a otazok v oblasti
meteoroldgie a hydrologie. UZ teraz mozno konstatovat’, ze
predpoklad vzajomnej spoluprace sa napliiia, ked’ze pred-
stavitelia NWS po navrate do USA prediskutovali namety,
predlozené SHMU a odsthlasili jednotlivé témy spoluprace.

V oblasti meteorologie sa spolupraca bude tykat’ na-
sledovnej problematiky: predpoved intenzivnych zrazok,
data ariadenie dat, nowcasting, prognoézy na nebezpecné
javy a analyzy a v oblasti hydroldgie - problematiky, suvi-
siacej s rieSenim projektu POVAPSYS: predpovedny hy-
drologicky model na ricke Hron a predpovedny systém
privalovych povodni v povodi rieky Morava.

Na zaver mozno konstatovat, ze napriek kratkemu
casu, vyplnenému vSak velmi zaujimavym a pracovne
»habitym® programom, sa ndm podarilo oboznamit’ naSich
hosti s aktivitami narodnej hydrometeorologickej sluzby
Slovenska, s viziami do budticnosti a ¢o je hlavné, upriamit’
nasu pozornost’ na moznu spolupracu s Narodnou sluzbou
pocasia USA, ¢oho vysledok sa moze prejavit v kratkej
buducnosti a pomoct’ nasim odbornikom.

Zaverom treba len dodat’, Ze pre tych, ¢o mali moznost’
osobne sa stretnut’ s generalom D. L. Johnsonom ako aj
s panom. C. Barrettom, zostdva prijemnd spomienka na
vynikajicich odbornikov, skvelych manazérov, a zaroven
milych a prijemnych l'udi. Verim, Ze stretnutie s nimi nas
obohatilo 0 nové sktsenosti a poznatky. Vdaka za tato
moznost’!

Maria Mirtova
SHMU, Bratislava

METEOROLOGICKE PODUJATIA V NICE

V ditoch 26.9.-1.10.2004 sa v kongresovej hale ACROPOLIS
Vv Nice konali tri dolezité podujatia, spojené s meteorologiou
a klimatolégiou. V prvom rade to bola 4. Vyroc¢na schodza
Eurdpskej meteorologickej spolo¢nosti (EMS). Druhym
podujatim bola 5. Eurdpska konferencia o aplikovanej kli-
matolégii (ECAC) a tretim Zasadanie technickej komisie
COST pre meteorologiu.

Eurdpska meteorologicka spolo¢nost’ je zdruzenim 31
meteorologickych spolo¢nosti, alebo pribuznych spolo¢nosti
Z 26 eurdpskych krajin, okrem nich spéja aj 20 asociovanych
¢lenov, ktorymi su organizacie, alebo firmy, pracujuce na
eurdpskom teritoriu (napr. EUMETSAT, VAISALA, ale aj
meteorologické sluzby Rakuiska, V. Britanie, Nemecka, Ceska
atd’.) Nepriamo EMS reprezentuje 10 000 ¢lenov meteo-
rologickych spolo¢nosti. Ma sidlo v Berline. Slovenska
meteorologicka spolo¢nost’ je clenom EMS od roku 2000,
na vyrocnej schodzi nasu meteorologickll spolocnost’ za-
stupoval predseda jej hlavného vyboru.

EMS ma viacero komisii (akreditacnu, pre vzdelava-
nie, pre médid, pre udelovanie cien, publika¢nu a pod). Od
roku 2003 sa vyro¢né schddze striedavo spajaju s klimato-
logickymi (ECAC) a meteorologickymi (ECAM) konferen-
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ciami. V budiicom roku bude 5. Vyroéna schodza EMS
spojena so 7. Eurdpskou konferenciou o aplikovanej me-
teorologii (ECAM 2005) v Utrechte v diioch 12.-16.9.2005
(viac informacii na ECAM2005@knmi.nl ).

Program 5. Eurépskej konferencie o aplikovanej kli-
matologii prebiehal v jedenastich sekciach, zaoberajucimi
sa roznymi aspektmi klimatickej zmeny, dynamickou a his-
torickou klimatologiou, rizikami, informaénymi systémami
a medzinarodnou spolupracou v klimatologii. Slovensko
malo ucast’ v sekcii AC3 Detekcia a trendy klimatickej zme-
ny s prispevkom: Lapin M., Stastny P.: Significant Changes
in the Regime of Selected Climatological Elements at Hur-
banovo.

EMS spoluusporiadala d’alsie pridruzené sekcie, a to
Média, Vzdelavanie a informéacia verejnosti a Pristroje a me-
tody pozorovania. Médidm sa venuje velkd pozornost, aj
Slovenska meteorologické spolo¢nost’ organizuje za¢iatkom
novembra pre Siritelov meteorologickych informacii odbor-
Ny seminar.

COST — medzivladny ramec pre eurdpsku spolupracu
na poli vedeckého a technického vyskumu zahriluje teraz
15 vedeckych a technologickych odborov. Jednym z nich
je meteorolédgia. V priebehu konferencie ECAC 2004 prebie-
hali sucasne schodze viacerych akcii COST 715, COST725,
COST718, COST719 a COST728. Okrem toho, na technickej
komisii boli schvalené d’alSie nové akcie (viac o COST-e
na http://cost.cordis.lu). Zasadania technickej komisie sa
zucastnil Narodny delegat v technickom vybore COST pre
meteoroldgiu za Slovensko.

Celkove sa na uvedenych akciach v Nice zucastnilo
450 ucastnikov na viac ako 50 sekciach, sympoéziach, scho-
dzach a workshopoch.

Pavel Stastny
SHMU, Bratislava

AKCNY PROGRAM TRVALO UDRZATEINE])
OCHRANY PRED POVODNAMI V POVODI
DUNAJA

Vyskyt povodni patri medzi najsledovanejsie prirodné javy,
priCom sa pozornost venuje najmi ich velkosti, rozsahu
a frekvencii vyskytu. V obdobi od roku 1997 do roku 2002
bolo v Eurdépe zaznamenanych viac ako 100 ni¢ivych po-
vodni, vratane povodni v roku 1997 a 2002 s katastrofalnymi
nasledkami v povodiach Dunaja, Labe, Odry a Visly. Od roku
1998 ich bilancia predstavuje stratu priblizne 700 Zivotov,
evakuaciou bolo postihnutych cez pol miliéna l'udi a Skody
na majetku presiahli hodnotu 25 miliard €'. Ohrozenie
povodnami reprezentuje moznost’ enormnych ekonomickych
strat a z toho vyplyvajucich dosledkov. Ako priklad mozno
uviest’ povodie Ryna, kde na potencidlne zaplavami ohro-
zenych Gzemiach Zije viac ako 10 miliénov l'udi a moznost’
§kdd sposobenych povodiami moze podl'a odhadu dosiah-

1 20 Commission of the European Communites. Communica-
tion from the Commission to the Council, the European Par-
liament, The European Economic and Social Committee and
the Committee of the Regions. Flood risk management. Flood
prevention, protection and mitigation. Bussels,12.7. 2004.



nut’ az 165 miliard €°. Povodne, okrem ohrozenia Zivotov
arozsiahlych ekonomickych $kdd, negativne vplyvaji na
celkovy stav fyzického a predovsetkym psychického zdravia
obyvatel'stva.

Pretoze priciny povodni st prirodzené a neovladatelné
procesy, ich vyskytu nemozno predchadzat’ a ani zabranit’.
Napriek tomu sa da komplexom cielenych opatreni zmensit’
ich rozsah aasporni Ciasto¢ne eliminovat’ aj nepriaznivé
ucinky extrémnych povodiovych udalosti. V sucasnosti sa
v povodnami postihnutych Statoch prijima cely rad programov
na prevenciu a zmiernenie $kéd. Medzinarodna koordinacia
takychto programov moéze zvysit' efektivnost’ protipovod-
fovej ochrany®.

Europske iniciativy na prevenciu, zmiernenie $kod
a ochranu pred povodnami

Charakter povodni a rozsah ohrozenia povodiami sa pre
jednotlivé uzemné regiony vyznacuje velkou variabilitou.
Vo vnutrozemskych Statoch st zdrojmi povodni takmer
vyluéne extrémne odtokové situdcie na vodnych tokoch,
ale viaceré primorské $taty (napriklad Holandsko, Nemecko,
Taliansko, Vel’ka Britania, Pol’sko) su ohrozené povodiiami
tak vriekach ako ajna morskom pobrezi. Povodne su
hydrologicky jav ignorujuci $tatne hranice a preto usilie na
zdokonalenie protipovodiiovej ochrany zakonite nadobuda
Coraz $ir§i medzinarodny rozmer. K protipovodnovej ochra-
ne je nevyhnutné pristupovat’ ako k sucasti integrovaného
a komplexného riadenia vzdjomne sa ovplyviiujucich ¢in-
nosti v povodiach riek. Eurdpska unia a stratégia Eurdpskej
komisie v tejto oblasti smeruje aktivity do viacerych oblasti:

¢ do politiky v oblasti vedy a vyskumu

- budovanie odborného zazemia - vyskumné aktivity
orientované na ochranu pred povodnami,

- vhodné metddy a nastroje na predpoved’ a regulo-
vanie priebehu povodni,

- periodické Skolenia pracovnikov na lokalnej a na
regionalnej urovni, ako i pracovnikov zodpovednych
za cezhrani¢nu spolupracu;

¢ do regionalnej politiky (stratégia riadenia a spravy —

Vv regionoch, kde sa v plnej miere neuplatiuji pozia-

davky Smernice zavadzania institatu tzv. “miksich

zdkonnych” opatreni)

- legislativne néstroje - vyuzit a navrhnit pravne
postupy na preklenutie medzier v medzinarodnych
dohovoroch a zmluvach,

- Kurychlenému splneniu uvedenych poziadaviek
vyuzivat Strukturalne fondy®, predovietkym Eu-
ropsky regiondlny rozvojovy fond® a Kohézny fond
umoziuju v ramci infrastruktary aj financovanie
preventivnych investicii do protipovodiiovej ochrany,

European Environment Agency. Environmental issue report
No 35, 2003.

Guidelines on Sustainable Flood Prevention. Convention
on the Protection and use of Transboundary Watersources
and International Lakes. Geneve, September 2000.

OJL 1617z 26.6.1999.

> 0JL213713.8.1999.

Eurodpsky regionalny rozvojovy fond moéZe prispiet’
aj k financovaniu infrastruktary suvisiacej s vyskum-
nym a technologickym rozvojom,

¢ do pol'nohospodarskej politiky (koordinovanou pol'no-
hospodarskou stratégiou mozno prispiet’ tiez k urcitej
redukcii rozsahu a désledkov ni¢ivych povodni),

e do environmentalnej politiky (prijatim Ramcovej
smernice o vode® bola starostlivo komplexne restruk-
tirovana politika a vytycenad stratégia ochrany vod).

Viacero €Elenskych $tatov Eurdpskej tnie, napriklad
Finsko, Holandsko, irsko, Rakusko a Spanielsko, maju
v oficialnych smerniciach a v textoch pravnych noriem de-
finované Grovne ochrany pred povodiami. VSeobecne maju
urovne ochrany rozdelené podrla kritérii, ktoré vychadzaja
predovsetkym z hodnotenia poétu obyvatel'ov, ekonomic-
kych a kulturnych hodnét v ohrozovanych oblastiach.

V povodiach velkych tokov ako st Ryn, Odra, Maas,
Dunaj, Saar, Mosella a Labe ma koordinacia aktivit a uzka
regionalna spolupraca medzi susediacimi $tatmi uz dlho-
dobt tradiciu. Novu kapitolu v rieSeni otdzok protipovod-
novej ochrany otvoril Akény plan ochrany pred povodnami
v povodi Ryna.

Ak¢ény plan ochrany pred povodiami pre Ryn

V povodi Ryna sa antropogénnou ¢innost'ou pocas ostatnych
dvoch storo¢i asi 85 % plochy prirodzenej krajiny zmenilo
na pol'nohospodarsky intenzivne vyuzivané a urbanizované
uzemia. Aj preto Ryn mnohokrat tazko vyskusal obyvatel-
stvo ako na celom povodi tak aj v pribreznej zéne. Zmeny
odtokového rezimu sa prejavuji narastom poctu vyskytu
povodni. V rokoch 1993 a 1995 boli zaznamenané obzvlast’
ni¢ivé povodne. Pri ich hodnoteni sa ukézalo, Ze otazky
povodni a protipovodniovej ochrany je nevyhnutné riesit
komplexne v povodi rieky ako celku. Regionalna spolupraca
sama osebe sustredend iba na hrani¢né useky nevytvara
dostatoéne Siroky priestor na realizaciu efektivnych opatreni.

V roku 1995, na konferencii prislusnych rezortnych
ministrov porynskych §tatov konanej v Arles, schvalili
Medzinarodnej komisii na ochranu Ryna (Internationale
Kommission zum Schutz des Rheins - IKSR, Commission
Internationale pour la Protection du Rhin - CIPR, Interna-
tionale Commissie ter Bescherming van de Rijn - ICBR)
mandat na vypracovanie Ak¢ného planu, ktory mal kom-
plexne rieSit' ochranu pred povodnami aj s ohl'adom na
ekologické otazky. Pod koordinaciou IKSR bola v obdobi
od februara do decembra 1995 vypracovana zakladna stra-
tégia prac a cielov Rynskeho akéného planu ochrany pred
povodiami (The Action Plan on Flood Defence for the
Rhine River). Prace na samotnom Akénom plane si vy-
ziadali ¢asové obdobie od januara 1997 do marca 1998.
Plan schvalili vtom istom roku na konferencii ministrov
v Rotterdame a roku 2001 prijali v Strasburgu dalej roz-
pracovany program “Ryn 20207, ktory predstavuje integ-
rovany ekologicky a vodohospodarsky plan Novej Rynskej
konvencie.

® EU Directive 2000/60/EC (EU Water Framework Directive).
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Hlavnym cielom Rynskeho akéného planu ochrany
pred povodiami je redukovat’ $kody spdsobované povodiia-
mi s re§pektovanim zasad ochrany krajiny a prirody. Ciele
Akéného planu su:

e Redukovat’ povodnové straty: v obdobi 1998-2000
nemali Skody sposobOvané povodiami narastat, do
roku 2005 maju klesnit’ o 10 % a do roku 2020 o 25 %.

e Znizit vodné stavy pri povodniach: na strednom a na
dolnom useku rieky o 30 cm do roku 2005 a do roku
2020 az o 70 cm.

e Zvysit uvedomenie si hrozby povodni: do roku 2000
mali byt zostavené mapy 50 % tzemi ohrozovanych
povodniami a do roku 2005 mapy celého ohrozovaného
uzemia v povodi rieky.

o Zdokonalenie predpovedného systému: na zaklade me-
dzindrodnej spoluprace zdokonalit' kratkodoby pred-
povedny systém povodni predizenim predstihu pred-
povede 0 50 % do roku 2000 a 0 100 % do roku 2005.

Na splnenie vytycenych cielov obsahuje Akény plan
cely rad konkrétnych opatreni. Napriklad, na zniZenie
vodnych stavov pocas povodni sa predpoklada reaktivacia
prirodzenych zaplavovych oblasti a vytvéranie novych
reten¢nych priestorov efektivnymi hydrotechnickymi opa-
treniami. Realizacia navrhnutych opatreni v Akénom plane
predstavuje naklady vo vyske 2,410 mld. €. Tieto opatrenia
by mali zniZit' povodiiové hladiny od 60 do 80 cm. Dalsie
opatrenia smeruji k zvySeniu spolahlivosti existujlicich
protipovodiiovych ochrannych systémov. Na udrzbu, re-
konstrukciu a zosilnenie ochrannych hradzi, z ktorych su
mnohé uz starSie ako 100 rokov, sa v Akénom plane pred-
poklada vynaloZenie ¢iastky 1,418 mld. €. Na preventivne
opatrenia Vv oblasti izemného planovania (zostavenie map
rizikovych uzemi a zmeny vo vyuzivani krajiny) je vycle-
nenych 60 mil. €.

Stucastou opatreni je vypracovanie novej alternativy
Atlasu Ryna. Jeho uc¢elom je zmapovat’ izemia potencialne
ohrozené povodiami a nasledne s nimi oboznamit’ obyva-
tel'ov v povodi rieky. Atlas Ryna poskytuje celkovy prehl'ad
oricke Ryn, zdoraziiuje nevyhnutnost nadregionalne
koncipovanej protipovodiovej ochrany a vytvara zakladnu
pre zostavovanie podrobnejSich a lokdlnych map. Mapy
v Atlase Ryna zobrazuju moznosti rozsahu zaplav tzemi
(hibka vody je odstupiiovana v §tyroch intervaloch: 0-0,5 m,
0,5-2 m, 2-4 m a >4 m) a ich vyuzivanie, vratane hodnoty
povodiami ohrozené¢ho majetku. Jeho celkova hodnota sa
na povodilami potencidlne ohrozenych tGzemiach v povodi
Ryna odhaduje na 165 mld. €, z toho na hornom useku
(Svajéiarsko, Nemecko) 38 mil. €, pozdiz horného Ryna
(Nemecko, Francuzsko) 12 mld. €, v oblasti stredného Ry-
na (Nemecko) 1,7 mld. €, na dolnom useku (Nemecko, Ho-
landsko) 20 mld. € a v delte rieky (Holandsko) 131 mid. €.

Na zdokonalenie predpovedného povodnového systé-
mu, ktory by mal umozZnit’ objektivne vyhodnotenie hrozia-
ceho nebezpecenstva a Vv pripade potreby Gcinnu realizaciu
povodiiovych zabezpecovacich a zachrannych prac, je
podla Akéného planu potrebnych 12 mil. €. Hlavnou ulo-
hou je dosiahnutie vicSieho predstihu predpovedi ako me-
teorologickych tak hydrologickych, a to vyvojom novych
matematickych modelov a zlepsenim spoluprace prislus-
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nych nérodnych inStitacii. Zdokonaleny systém bude po-
skytovat’ predpovede nastupu a priebehu povodiovych vin
v predstihu 24 hodin v hornej ¢asti toku, 36 hodin v strednej
Casti, 48 hodin v dolnej Casti a v Giseku povyse delty Ryna
72 hodin.

Akény program protipovodnovej ochrany
v povodi Dunaja

Z iniciativy Medzinarodnej komisie pre ochranu Dunaja
(International Commission for the Protection of the Danube
River - ICPDR, Internationale Kommission zum Schutz
der Donau - IKSD) sa v roku 2003 zacali prace na Akénom
programe trvalo udrzatelnej protipovodnovej ochrany
v povodi Dunaja (Action Programme for Sustainable Flood
Protection in the Danube River Basin). Z toho dévodu
ICPDR zriadila nova expertnt skupinu (Flood Protection
Expert Group - FP EG), do ktorej i€astnicke §taty dohovoru
0 ochrane Dunaja’ a tiez Bosna a Hercegovina® vymenovali
svojich zastupcov. Uz predtym, od roku 1999 pracovali
v ramci ICPDR tieto expertné skupiny:

o Legal and Strategic Issues (S EG): skupina ““ ad-hoc”
na pravne a strategické otazky,

e River Basin Management (RBM EQG): integrovany
manazment povodia, implementacia Ramcovej smer-
nice EU o vode®,

e Ecology (ECO EG): chranené izemia a mokrade,

e Emissions (EMIS EG): emisie z lokalnych a diftiznych
zdrojov,

e Monitoring, Laboratory and Information Management
(MLIM EG): medzinarodna pozorovacia siet’ a zabez-
pecovanie Urovne laboratorii kvality,

e Accident Prevention and Control (APC EG): nahodné
znedistenie, odstrafiovanie a prevencia.

Expertna skupina pre protipovodiova ochranu (FP EG),
ktora vznikla ako siedma v poradi, ma 24 stalych ¢lenov
zastupujucich vietky podunajské §taty'® (Bosna a Hercego-
vina, Bulharsko, Cesko, Chorvatsko, Mad’arsko, Moldavsko,
Nemecko, Rakusko, Rumunsko, Slovensko, Slovinsko,
Srbsko a Cierna Hora a Ukrajina). Okrem zéstupcov jednot-
livych $tatov leziacich v povodi Dunaja su ¢lenmi expertnej
skupiny zastupcovia Eurdpskej tnie, ICPDR a vyskumného
centra EU JCR Ispra. Na jednotlivych pracovnych zasada-
niach FP EG ICPDR sa okrem ¢lenov expertnej skupiny
a prizvanych Specialistov z organizacii posobiacich v ramci
Struktir Eurdpskej tnie a vV podunajskych Statoch zicastiuju
ako pozorovatelia aj zastupcovia Dunajského environmen-
talneho fora (DEF).

Convention on Cooperation for the Protection and Sustain-
able Use of the Danube River (Danube River Protection
Convention, DRPC) [October 22-th, 1998].

Bosna a Hercegovina nie je ucastnikom Dohovoru o ochrane
Dunaja.

® EU Directive 2000/60/EC (EU Water Framework Directive)
10 Staty s velmi malou plochou vizemia lefiacou v povodi Du-
naja, na ktorej nie su vyznamnejsie vodné toky, sa nezucas-
thujii na priprave Akéného programu: Albdnsko (126 km?),
Macedonsko (109 km?), Polsko (473 km?), Svajciarsko
(1809 km?) a Taliansko (565 km?).



Expertna skupina protipovodiiovej ochrany (FP EG)
ICPDR zadala svoju pracu na zasadnuti v Budapesti v marci
2003. Na tomto zasadnuti bol za predsedu expertnej skupiny
zvoleny Sandor Toth (Mad’arsko). Expertna skupina dohodla
rdmcovy obsah Ak¢ného programu ako aj postup prac pri
jeho zostavovani. Do ukoncenia prac na Akénom programe
bolo planovanych viacero pracovnych zasadani expertnej
skupiny. Doposial’ sa uskutocnili $tyri: dve v Budapesti, po
jednom v Bratislave a v Zahrebe, piate je zvolané na oktober
2004 do Brna. Po prijati Akéného programu bude FP EG d’a-
lej pracovat’ na plneni uloh spojenych s jeho implementaciou.

Dunajsky protipovodiovy akény program trvalo udr-
Zatel'nej ochrany pred povodiiami v obsahovej oblasti vy-
uziva skusenosti zo zostavovania a implementacie Akéného
planu ochrany pred povodinami v povodi Ryna. Priebezne,
na jednotlivych zasadnutiach expertnej skupiny sa obsah
Akéného programu dotvaral a pripravil sa zaverecny do-
kument, ktory obsahuje nasledovné Casti:

1. Uvod

2. Povodne a protipovodiiovd ochrana v povodi Dunaja
2.1 Vseobecna situdcia v povodi Dunaja
2.2 Klimatické a povodiiové podmienky v povodi Dunaja
2.3 Opis rieky Dunaj a jej hlavnych pritokov
2.4 Zaplavové uzemia a ochrana pred povodnami v po-
vodi Dunaja
2.5 Bilateralna a multilateralna spoluprdca

3. Zdkladné principy a vychodiskd
3.1 Vseobecné uivahy a zamery
3.2 Pristup k povodiu rieky
3.3 Prepojenie cinnosti jednotlivych viad a samosprav,
ako aj viastnikov pozemkov a objektov
3.4 Zmiernovanie nebezpecenstva
3.5 Povodne: zalezitost kazdého

4. Ciele a potreby
4.1 Ciele v celom povodi
4.1.1 Zdokonalit povodnovy predpovedny a véasny
varovny systém
4.1.2 Pripravit a skoordinovat’ akcné plany v cias-
tkovych povodiach
4.1.3 Vytvorit fora na vymenu odbornych poznatkov
4.1.4 Definovat harmonizované postupy a metodo-
Iégie mapovania povodiiového nebezpecenstva
4.2 Ciele v ciastkovych povodiach

5. Opatrenia
5.1 Opatrenia v celom povodi
5.2 Opatrenia v ciastkovych povodiach

6. Spolocensko-ekonomické a organizaéné podmienky
implementidcie
6.1 Implementdcia Akcného programu - kompetentnost’
institucii
6.2 Harmonogram implementdcie
6.3 Financné zdroje na implementaciu
6.4 Monitorovaci systéem a postup

Navrh Akéného programu bude predmetom rokovania
konferencie delegatov ¢lenskych statov ICPDR, ktora je zvo-
lana na september 2004 do Viedne. Pripomienky z konferen-
cie delegatov do Akéného programu zapracuje FP EG ICPDR
vV Brne, na 5. zasadani v oktobri 2004. Akény program pro-

tipovodiiovej ochrany v povodi Dunaja sa bude prijimat’
na konferencii prislusnych rezortnych ministrov podunaj-
skych statov, ktora je planovana na 13. a 14. decembra 2004.
Nakolko nie je mozné vylucit, Ze na konferencii dojde aj
k vyznamnej$im upravam textu dokumentu, podrobnejsie
informacie prinesieme Eitatel'om v niektorom z d’alSich &i-
siel meteorologického Casopisu.

Gabriela Babiakova, SHMU Bratislava
Martin Bacik, SVP, $.p., OZ Bratislava

20. OZONOVE SYMPOZIUM

31. maja - 8. juna sa na Gréckom ostrove Kos konalo 20.
ozonové sympozium. Tato akcia sa poriada kazdé 4 roky
a jej cielom je zhrnutie vyskumu celkového atmosférického
0zé6nu a faktorov, ktoré ovplyviiuju jeho koncentraciu v roz-
nych hladinach atmosféry, za posledné obdobie.

Uvodné stretnutie ucastnikov akcie sa konalo v Askle-
peione - na mieste, kde pred storo¢iami pésobil Hippokrates.
Po tivodnom prejave byvalého prezidenta Gréckej republiky
boli odovzdané ceny vyhercom Dobsonovej ceny a Ceny
prof. Mariolopoulosa za vysledky dosiahnuté vo vyskume
ozonu. Prehladova prednaska prof. Paula J. Crutzena (no-
sitela Nobelovej ceny za chémiu) otvorila viac ako tyzdenny
koloto¢ prezentacii, ktoré dokumentovali kam za posledné
Styri roky dospel svetovy ozénovy vyskum.

Najviac prednaSok odznelo v prvej sekcii — Merania
a analyza celkového ozénu a jeho vertikalnych profilov.
Nosnou témou tejto sekcie bolo hl'adanie odpovede na
otazku, ¢i uz v sucasnosti mdézeme povedat’, ze ozénosféra
Zeme sa zacina po poSkodeni I'udskou ¢innostou obnovo-
vat’. Niektoré europske stanice indikuju od roku 1997 stu-
pajuce hodnoty celkového ozénu. Narast hodnot celkového
ozonu potvrdzuju aj merania zo satelitov. Kym niektori
autori prednasok si myslia, Ze tento narast mozno povazovat’
za prvé Stadium obnovovania ozonovej vrstvy, vicsina
vedcov sa skor priklana k nazoru, Ze sa jedna o zastavenie
poklesu mnozstva celkového ozénu (teda sme v obdobi,
kedy nepozorujeme stiipajuci, ani klesajuci trend celkového
ozo6nu) a je priskoro hovorit' o obnoveni ozénovej vrstvy.
Obdobie 1995-1997 sa povazuje za inflexny bod, obdobie,
kedy sa zmenil charakter trendu celkového ozonu. Stale vSak
nemozno povedat, ze trend celkového ozénu je stapajuci.
Kym pred 20. rokmi sa za hlavné faktory ovplyviujice
zmeny celkového ozénu povazovali rastice koncentracie
haldénov v stratosfére, v siiCasnosti sa za dominantné faktory
povazuje dynamika metanu a oxidov dusika v stratosfére,
pokles teploty stratosféry, variacie slne¢ného cyklu, problém
aerosOlu a znecistenia atmosféry leteckou dopravou. Pred-
poklada sa, ze niektoré z tychto faktorov budu pri obnove
ozoénosféry posobit’ pozitivne, iné mozu tento proces spo-
malit’. Odstranenie signalov 11- ro¢ného slneéného cyklu,
QBO, NAO, ENSO a inych periodickych faktorov je pod-
statné pre ziskanie trendov v radoch celkového atmosféric-
kého ozoénu, hlavne vSak pri hl'adani trendov koncentracie
ozénu v hornej stratosfére, kde sa vyrazne prejavuje vplyv
zmien slnecnej aktivity a kde sa ocakava najskor$i prejav
obnovy ozénovej vrstvy. Otazkou je, ¢i nameriame rastice
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hodnoty celkového ozonu aj pocas nasledujiiceho minima
jedenastroéného slne¢ného cyklu. Musime tieZ ratat’ s mozny-
mi ndhodnymi udalostami, ktoré mézu v budtcnosti spomalit’
obnovu ozénovej vrstvy — vulkanicka ¢innost’. Nie je zatial
jasné, ako ovplyviiuje hodnoty stratosférického ozoénu dyna-
mika mezopauzy. Pozorovany ndrast hodndt celkového
ozénu v Eurdpe ma iny charakter nez v Severnej Amerike.
Kym v Eurépe medziro¢na premenlivost’ celkového ozonu
dobre koreluje s charakteristikami tropopauzy, v Severnej
Amerike sa tento vzt'ah prejavuje nevyrazne. Tropopauzu
je mozné pouzit’ ako indikator celkového ozonu iba lokalne.
Hlavne v spodnej stratosfére treba ratat’ s vyraznym vply-
vom dynamickych faktorov na koncentraciu ozonu.

Analyza poli potencialnej vorticity ukazala, ze v mier-
nych zemepisnych Sirkach sa na vyskyte kratkodobych
udalosti s relativne nizkymi hodnotami celkového ozénu -
ozonovych minidier- podiel’aju hlavne dynamické faktory
(nie chemické zmeny v zlozeni atmosféry) - transport ozonu.

Niekol’ko prednasok bolo venovanych analyzam kva-
lity merani. Porovnavali sa rozne spdsoby merania celkového
ozénu zo satelitov, merania pomocou Brewerovho a Dob-
sonovho spektrofotometra. Diskutovala sa presnost’ vertikal-
nych profilov ozénu ziskanych z lidarov, ozénovej sondéaze
a nepriamo Umkehr metddou.

Osobitnu skupinu tvorili prednasky, tykajice sa ana-
lyzy ozénu v polarnych oblastiach. Na jednej strane bol
pozorovany narast celkového ozénu v zime 2002 na juznej
pologuli, na druhej strane extrémne nizke hodnoty v zime
2003/2004 v severnych polarnych oblastiach. Pozoruje sa
pokles koncentracie halonov v atmosfére, v sulade s mode-
lovymi vypoctami. Extrémne nizke hodnoty celkového
ozonu v polarnych oblastiach sa vyskytuji pocas extrémne
studenych polarnych zim. Ubytky ozénu v Arktide kore-
luju s narastom optickej hrabky aerosélu v tejto oblasti.
Poklesy ozonu mensieho rozsahu sa davaju do suvisu
S narastom koncentracie kyseliny dusi¢nej v atmosfére.

Chemizmus a dynamika atmosféry v suvislosti so zme-
nami atmosférického ozonu sa diskutovali v druhej sekcii.

Vplyv nésledkov klimatickej zmeny na ozénosféru
bol diskutovany v d’al$ej sekcii. V tejto Casti sa analyzoval
mozny vplyv obsahu vodnej pary v réznych vrstvach atmo-
sféry, vplyv zmien oblacnosti a polohy riadiacich tlakovych
utvarov na transport a chemizmus ozénu. Zaujimava bola
prednaska prof. Hudsona o detekcii signalov klimatickej
zmeny z radov merani celkového ozénu. Jeho vystipenie
predstavovalo novy uhol pohl'adu na zmeny atmosférického
0zo6nu. Budu posuny polarneho a tropického frontu smerom
na sever znamenat' zmenu rezimu celkového ozénu na
niektorych staniciach? Budu tieto zmeny znamenat’ globalny
pokles celkového ozonu? Bude narast vysky tropopauzy
znamenat’ vacsi podiel troposférického ozénu? Ako ovplyv-
nia regionalne zmeny pozicie tlakovych tutvarov celkovy
atmosféricky ozon? To st otazky, ktoré vyvolavaju pred-
pokladané dopady globalneho otepl'ovania v stvislosti
S moznymi zmenami ozonosféry Zeme.

Specifické problémy troposférického ozénu, faktorov,
ktoré ovplyviuju jeho koncentracie, chemizmus a rozne
pristupy k jeho modelovaniu boli diskutované v Stvrtej
sekcii. Sucasné trendy koncentracii troposférického ozénu
maju lokdlny charakter. Na niektorych miestach sa stile
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pozoruje narast koncentracie prizemného ozénu (Mauna
Loa), na niektorych miestach je viditelny vyrazny pokles
(Samoa, India). Prezentovany bol stav vyskumu: vplyv
bleskov na tvorbu prizemného ozénu, problém kvantifikacie
vymeny ozonu medzi stratosférou a troposférou, vplyv
koncentracie prekurzorov ozoénu — oxidov dusika, prchavych
uhlovodikov na ro¢né chody troposférického ozénu.

Vplyv dalsich stopovych zloZiek atmosféry na che-
mizmus ozoénu sa analyzoval v d’alSej sekcii. Zmeny kon-
centracie vodnej pary v stratosfére a ich moZny dopad na
0z6n, chemizmus metanu, vyuzitie koncentracie kyseliny
chlérovodikovej na kvantifikaciu stratosférického ozonu,
vplyv PAN (peroxyacetylnitrat) na koncentraciu prizemné-
ho ozénu v réznych fazach denného fotochemického cyklu,
dopad narastu peroxidu vodika a OH radikalu v atmosfére
na zmeny koncentracie prizemného ozonu - to je len zlomok
tém, ktoré sa riesili v tejto sekcii.

V predposlednej sekcii sa analyzovali dosledky zmien
ozoénovej vrstvy na hodnoty slne¢ného ultrafialového
ziarenia merané na povrchu Zeme. V s§tadiu prenosu UV
(ultrafialového) Ziarenia v atmosfére je zatial’ nedostatoéne
preskimany vplyv aerosolu a oblac¢nosti na UV Cast’ slnec-
ného ziarenia. Vzhl'adom na ocakdvanu obnovu ozénosféry
sa zaCina skumat’ vplyv inych faktorov, ktoré v stvislosti
s klimatickou zmenou mézu ovplyvnit’ hodnotu slnecného
UV Ziarenia na Zemi (lokalny pokles obla¢nosti, zo satelitov
detegovany narast reflektivity povrchu na severnej pologu-
li). Prave v suvislosti s menSou obla¢nost'ou boli v rokoch
1998 a 2003 namerané rekordne vel'ké roéné sumy slne¢ného
UV-B Ziarenia v Eurdpe.

Zaver ozénového sympozia patril vyskumu stavu 0z6-
novej vrstvy v trépoch.

Popri zékladnych prednaskach sa na sympoéziu konali
aj stretnutia vedcov pouZzivajucich rovnaku meraciu techni-
ku, ktoré im umoznili vymenit si skiisenosti s jej vyuzitim
(stretnutie prevadzkovatel'ov Brewerovho spektrofotomet-
ra, lidarov). Pocas sympodzia sa uskutocnili aj stretnutia
riesitel'ov projektov tykajucich sa problematiky atmosfé-
rického ozénu. Takym bolo aj stretnutie koordinatorov
projektu COST 726 ,,Rekonstrukcia ¢asovych radov slnec-
ného UV Ziarenia“. Na stretnuti sa ucastnici dohodli na
forme prieskumu stavu merani a vyskumu slneéného UV
ziarenia v Eurdpe prostrednictvom dotaznikov, ktoré st spo-
lu so zakladnym informaénym dokumentom projektu vysta-
vené aj na www stranke http://www.ta3.sk/gfu/interes.htm.
Ako zdrojova databaza pre rieSenie projektu bude pouzivana
databaza EDUCE prevadzkovana Univerzitou v Hannoveri.
V ramci projektu by bolo mozné financne zabezpecit' ka-
libraciu UV merani slovenského Brewerovho sperktrofo-
tometra porovnanim s Benthamovym spektroradiometrom
(pojazdna kalibracna jednotka QASUME) a tiez kalibraciu
vybranych sirokopasmovych UV radiometrov.

Na sympoziu sa bolo mozné informovat’ o roznej me-
racej technike, ktora bola na akcii prezentovana a tiez ziskat’
literatiru, ktord sa tyka problematiky celkového ozoénu. Ta
je spolu so zbornikom prispevkov z 20. ozonového sympozia
k dispozicii aj v elektronickej forme u autora tohto ¢lanku.

Anna Pribullova
MO GfU SAV, Stard Lesnd



HYDROMETEOROLOGICKE ZABEZPECENIE
NAPLAVENIA PIATEHO BRATISLAVSKEHO
MOSTA CEZ DUNA)

Jednym z rozhodujicich okamihov vystavby piateho bra-
tislavského mosta cez Dunaj bolo premiestnenie a ulozenie
hlavného mostného objektu - ocelovej konstrukcie dizky
231 m v tvare obluka s vyskou 36m, na pilier v Koryte
Dunaja. Konstrukcia ma hmotnost’ 5240 ton a vyse 2000
ton malo sulodie s podpornym leSenim, teda po Dunaji sa
k rie¢nemu pilieru na pravom brehu doplavil kolos s hmot-
nostou 7,5 tisica ton. Tato ojedinela operacia ,,naplavenia“
- otocenia mosta bola naplanovana do troch faz. V priebehu
prvej fazy sa vysunula mostna konstrukcia na stlodie, pocas
druhej sulodie doplavilo mostnt konstrukciu k pilieru v ko-
ryte Dunaja a tretou fazou bolo ulozenie mosta na pilier.
Operacia bola povodne planovana na tri dni, avSak nakoniec
trvala pre technické problémy o niekol’ko dni dlhsie, pricom
samotné plavenie mosta sa realizovalo v priebehu nedele,
19.9.2004.

Limitujacim faktorom celej operacie bol vietor - pod-
mienkou na zadatie prac bolo, aby predpokladand rychlost’
vetra nepresiahla 10 m/s, nevyhodou by tieZ boli velké vy-
kyvy v teplote, ¢i kolisanie hladiny Dunaja. Predpovede tychto
prvkov boli pozadované v znaénom predstihu - 10 dni.

Pre ucely otacania mosta boli v predpovednom centre
odboru Predpovede a vystrahy divizie Meteorologicka sluzba
dvakrat denne vytvarané predpovede vetra - jeho
smeru, priemernej rychlosti a narazov, teploty
a uhrnu zrazok, na obdobie 10 dni, s krokom 6
hodin. V tabulkovej a grafickej forme boli po-
skytované priamo pracovnikom spolo¢nosti
Hutni montaze Ostrava a.s., ktori vykonavali
vSetky prace spojené sotacanim ocelového
mostného pol'a. Drobnou zaujimavostou bolo,
ze predpovedané tdaje o smere vetra boli tiez
prepocitavané vzhI'adom na tok Dunaja, hodnoty
odklonu smeru vetra od koryta Dunaja boli pria-
mou poziadavkou stavbarov. Takuto podrobnu,
anajmi vzhladom na predpovedané obdobie
naroént predpoved’, bolo mozné zostavit' iba
vd’aka $pecidlnym predpovednym materidlom,
ktoré pre SHMU poskytlo Eurdpske centrum
pre strednodobé predpovede pocasia (ECMWF).
Uvedena institacia je svetovou Spickou Co sa
tyka presnosti a spol'ahlivosti poskytovanych
numerickych predpovedi pocasia na obdobie az 10 dni. Je
skuto¢nou raritou, Ze nam Eurdpske centrum poskytlo tieto
operativne data zdarma a zostiva nam dufat’, Ze ¢oskoro aj
Slovensko uzavrie dohodu o spolupraci s tymto centrom.
Vyraznejsie by to prispelo ku skvalitneniu aj nasich ostatnych
predpovedi pocasia pre verejnost’ a §pecialnych uzivatel'ov
na obdobie 3 az 10 dni.

Predpoved’ na obdobie 48 hodin bola d’alej spresnovana
pomocou vystupov z numerického modelu ALADIN, ktory
od zadiatku jula tohto roku SHMU operativne prevadzkuje
na novom superpocita¢i IBM Regatta s 32 procesormi a dis-
kovym pol'om s kapacitou 1,5 TB. ALADIN je numericky
model atmosféry, ktory sluzi pre predpoved” pocasia na 48
hodin - kratkodobu predpoved’ - na ohranicenej oblasti. Model

ALADIN sa stale vyvija, aj s prispenim naSich numerickych
meteorologov a kvalitou je porovnatelny s regionalnymi
modelmi najvyspelejsich meteorologickych sluzieb.

Za ucelom monitoringu okamZitého stavu smeru
a rychlosti vetra v lokalite staveniska, bol na streche blizkej
budovy umiestneny anemometer, pricom bol zabezpeceny
bezdrdtovy prenos meranych tidajov do nasho predpovedného
centra. Tu sa idaje zobrazovali v redlnom Case, s moznost'ou
zobrazenia priebehu vetra v grafickej forme. V pripade, ze
by sa dosiahli kritické hodnoty rychlosti vetra, ktoré neboli
ocakavané, mali meteorologovia lohu mostarov okamzite
upovedomit’ o hroziacom riziku.

Okrem meteorologov sa na zabezpeéeni celej akcie
podiel’ali aj hydrologovia z odboru Predpovede a vystrahy
divizie Hydrologicka sluzba. Poskytovanim udajov o ak-
tualnej a oCakavanej vyske vodného stavu a prietoku zabez-
pecovali priebeh celej operacie z hydrologického hl'adiska.

Pocas prvych dvoch faz naplavovania mostnej kon-
Strukcie bolo pocasie ustalené. V priebehu 16.9. sa od za-
padu rozsirila nad stredntt Eurépu tlakova vys, ktorej stred
sa pocas d’alSieho dila presuval cez Pol'sko na vychod. Jej
vybezok zasahoval od severovychodu nad nase uzemie az
do zaciatku d’alSieho tyzdna, a tak u nas prevladalo malo
veterné a cez den slne¢né pocasie. 21. 9. k nam zacal od se-
verozapadu prudit’ vlhky chladny vzduch. V silnom pradeni
medzi tlakovou niZou so stredom nad Severnym morom
a tlakovou vySou nad vychodnym Atlantikom zacali do

strednej Eurdpy postupovat’ jednotlivé frontdlne systémy
a prace tretej etapy naplavovania mosta skomplikoval silny
vietor. Najma 21.9. popoludni jeho priemerna rychlost’ do-
sahovala hodnoty 5 az 10 m/s, pricom vecer dosiahol naj-
vag§i naraz vetra rychlost’ takmer 22 m/s. V noci vietor
CiastoCne zoslabol, ale este pocas d’alSieho diia dosahoval
opét’ v narazoch rychlost’ 15 az 20 m/s.

Hydrologické a meteorologické zabezpecenie projektu
otacania mosta Kosicka bolo pre nas prestiznou zalezitos-
tou, ktora dokazuje odbornu kvalitu produktov poskyto-
vanych Slovenskym hydrometeorologickym ustavom.

Martin Benko
SHMU, Bratislava
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2. DISKUSNY SEMINAR TLACOVYCH
PRACOVNIKOV EUMETSAT

V diioch 31.8 a1.9.2004 sa konal v Darmstadte diskusny
seminar tlacovych pracovnikov meteorologickych sluzieb
¢lenskych a spolupracujucich krajin EUMETSAT-u. Organi-
zovala a financovala ho Eurdpska organizéacia pre vyuzivanie
meteorologickych druzic — EUMETSAT. Medzi u¢astnikmi
Workshopu boli zastupcovia z Grécka, Holandska, frska,
Nemecka, Nérska, Raktiska, Spanielska, Talianska, Finska,
Madarska, Pol'ska, Rumunska, Slovenska, Srbska a Ciernej
Hory a Ceskej republiky.

2. workshop uzko nadvizoval na predosly, ktory sa konal
v oktobri 2003. Hlavnym cielom spoluprace EUMETSAT-
u a ¢lenskych a kooperujucich statov v tejto oblasti je zefek-
tivnenie usilia EUMETSAT-u a Narodnych meteorologic-
kych a hydrologickych sluZieb pri procese zviditelfiovania
sa V spolo¢nosti. Organizovanie diskusnych seminarov
poskytuje moznost’ pre lepsie vzajomné pochopenie potrieb
a predstavuje zaklad pre organizovanie spolocnych ¢innosti.
Tohtoro¢ny seminér bol Specidlne venovany planovanému
vypusteniu druzice MSG-2 a podpornym akciam pred, pocas
a po samotnom vypusteni.

Pracovnici divizie Stratégie a medzinarodnych
vztahov predstavili plany aktivit v informacnej kampani
EUMETSAT-u, spojenych s vypustenim novej druZice.
Planované su medialne brifingy, vydanie série tlaovych
sprav, na pritiahnutie pozornosti médii sa planuje vyuzit
organizovanie internetovej sutaze pre skolskti mladez, tiez
sa vyrobi prezentacné video s ,,pribechom* druzice MSG.
Tieto materidly budi dostupné Narodnym sluzbam, na ich
zaklade mozu byt vyvijané lokalne narodné aktivity s vy-
uzitim prilezitosti pre prezentovanie Narodnych sluzieb.

Sutaz ,Mlady druzicovy meteorolog™ organizacne
zabezpecuje externa firma Oxygen Marketing Ltd, Londyn.
Je organizovana na baze internetu a je otvorena pre Studen-
tov v 20-tich zucastnenych krajinach Eurdpy, prostrednic-
tvom Specidlne vyvinutej viacjazyCnej webovej stranky.
Adresa sutaznej stranky je Www.eumetsatcomp.org. (Ziva
bude az 20. oktdbra a odpovede bude mozné posielat’ do
konca januara 2005.) Otazky budi obsahovat moznost
vyberu z viacerych pontkanych odpovedi. Ich spravne
zodpovedanie bude vyzadovat od S$tudentov internetové
vyhladdvanie a pouzitie informacii zuréitych stranok.
Ked'ze stitaz zacne 20. oktobra a skonci v januari 2005, je
koncipovana tak, aby bola pocas jesenného obdobia pre
ucitelov, hlavne predmetov zemepis a fyzika, uZzitocnou
vzdelavacou pomockou. Sutazné otazky tvori v mene
EUMETSAT-u pan Ross Reynolds z katedry meteorologie
na Univerzite v Readingu, UK. Ross Reynolds je tiez ¢le-
nom Vzdelavacieho vyboru Kralovskej meteorologickej
spoloc¢nosti a zastupca spoloc¢nosti vo Vzdelavacom vybore
Europskej meteorologickej spolo¢nosti.

Ciele sut'aze:
e zvysit uvedomenia si ulohy druzic pri poskytovani
meteorologickych informdcii a predpovedi
e spojit’ s tym tlohu EUMETSAT-u
e dostat’ do povedomia ,,znacku“ EUMETSAT-u
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e dosiahnut prilezitost’ pre PR aktivity pre zacastnené
narodné sluzby

e dostat’ spitnu vidzbu o zaujme $kol o EUMETSAT
a druzicovu meteorologiu

Vitazom sutaze bude poniknutd moznost’ UCasti na
oslave vypustenia druzice priamo v sidle EUMETSAT-u v
Darmstadte, Nemecko a tiez sa pripravuje Siroka $kala inych
»harodnych® a ,,europskych* cien.

Sut'az bude rozdelena do 3 Casti s nasledovnym obsahom:
e vSeobecné informacie o programoch Meteosat/MSG
e aplikacie a pouzitie meteorologickych druzic
e interpretacia snimok

SHMU ako reprezentant SR v struktarach EUMETSAT-
u bol poziadany o spolupracu pri organizovani tejto celo-
europskej aktivity. Uvedend sutaz poskytuje moznost’
informovania §irsej verejnosti o ¢innosti SHMU. Ciel'ovou
skupinou je mladez, ktora ma uz vysoké povedomie z oblasti
modernych informaénych technologii a vzh'adom na skladbu
sttaznych uloh by mohli vzrast’ tiez vedomosti sitaziacich
0 tlohéch a funkciach SHMU.

Lucia Cizmaziovd
SHMU, Bratislava

PROJEKT REBECCA -
STRETNUTIE SKUPINY WP6

Uz na Gvodnom mitingu 12.-15.1.2004 projektu 6. Ram-
cového programu EU pre vyskum a rozvoj - nazvaného
REBECCA - sa v Helsinkach v pracovnej skupine WP6 (va-
lidacia) navrhla moZnost’ pouZitia pripadovych $tadii pre
proces validacie modelov na odvodenie vztahu chemicky
stav - ekologicky stav pouzitych v jednotlivych pracovnych
skupinaich WP 3-5 (jazera, rieky a pobrezné oblasti). Na
toto stretnutie nadvdzovalo pracovné stretnutie ¢lenov sku-
piny WP6, ktoré sa uskuto¢nilo v dnoch 22.-23.9.2004
v Delfte v Holandsku. Za SHMU sa ho zi&astnili Ing. Peter
Roncék, CSc. a Mgr. Miroslava Jonasova.

Po kratkom tvode koordinatora skupiny WP6 koordi-
natori pracovnych balikov WP3-WP5 prezentovali progres
Vv zbere dat a doterajsie vysledky v ich skupinach. Pracovni-
kom z institacie WL Delft Hydraulics bol popisany samotny
proces validacie, jej podstata a rozsah pri overovani platnosti
navrhnutych modelov. Nacrtla sa nutnost’ zadefinovania
jednotlivych vztahov (chemicky verzus biologicky), ktoré
sa budu v procese validacie testovat. Zdoraznil sa fakt, ze
skupina WP6 nemoéze s procesom validacie zacat' skor az
ked’ skupiny WP3-WP5 budi mat’ svoje modely dokon&ené.
Bude nutné zasielat’ aj ¢iastoéné vysledky z tychto skupin,
aby bol dostatok ¢asu pri ich testovani. Druhy pracovny defi
zaCal samotnou prezentaciou pripadovych $tudii navrhnu-
tych pre uéel procesu validacie, kde aj SHMU prezentovalo
stadiu Gabéikovo, ktorej dlhodobé tdaje z monitoringu o fy-
zikalnochemickom a biologickom stave mézu byt vhodné
pre proces testovania modelov skupiny WP4 - rieky. Celko-
vo bolo odprednasanych 10 pripadovych §tadii zastupcami



z 8 krajin EU. Zastupkyfia z institaitu WL Delft Hydraulics
prezentovala vysledky aplikicie modelu Habitat, ktory pouzili
pri testovani vplyvu znecistenia chemickymi latkami na
vodny ekosystém (druhové zastipenie Zivocichov). Predisku-
tovany bol aj o model Omega, ktory bude pravdepodobne
pouzity pracovnymi skupinami WP3-WP5 na odvodenie
vzt'ahu toxicky vplyv latok - dopad na ekosystém.

Dalsie stretnutie expertov skupiny WP6 je naplanované
na17.-21.1.2005 v Ispre v Taliansku.

Miroslava Jonasova
SHMU, Bratislava

14. ZASADANIE METEOROLOGICKE])
SKUPINY PRI EANPG ICAO

V dinoch 20.-24.9.2004 sa v priestoroch kancelarie Medzi-
narodnej organizacie pre civilné letectvo (ICAO) pre Europu
a severny Atlantik v Parizi uskutocnilo pravidelné, v poradi
Strnaste zasadanie meteorologickej skupiny (METG) Europ-
skej navigacénej planovacej skupiny (EANPG). Zasadanie
METG sa zaoberalo aktualnymi problémami pri poskytovani
meteorologickych sluzieb civilnému letectvu v eurdpskej
oblasti.

Na tohtoro¢nom zasadani sa venovala vécSia pozor-
nost’ spracovaniu udajov vramci Svetového oblastného
predpovedného systému (WAFS), najmi pokial’ ide plano-
vany prechod na vyhradne pouzivanie kédov BUFR a GRIB
na distribticiu predpovedi a s tym stvisiace ukonéenie pou-
zivanie formatu T4. Ked'ze prechod na kod BUFR sposobuje
zdrzanie tak v priprave kodovacich postupov, ako aj v adap-
tacii zobrazovacich prostriedkov na strane pouzivatelov,
Gi¢astnici sthlasili s navrhom predizit' pouZivanie forméatu
T4 aj po 1.7.2005. Zaroven sa zdoraznila nutnost’ upravy
zobrazovacich prostriedkov (predovsetkym softvéru) na
strane koncovych poskytovatelov produktov WAFS tak,
aby nebolo ohrozené poskytovanie tychto predpovedi pre
leteckych prevadzkovatel'ov.

METG sa venovala viac aj problematike letiskovych
predpovedi (TAF) a pristavacich predpovedi (TREND).
Boli prednesené viac-menej rozdielne poziadavky zo strany
pouzivatel'ov, ked’ na jednej strane zastupca organizacie
zdruzujtcej letecké spolo¢nosti (IATA) predniesol pozia-
davku na prediZenie platnosti predpovedi TAF az na 36
hodin a zrusenie vydavania 9-hodinovych predpovedi TAF
pre letiska, pre ktoré sa vydavaju 18, resp. 24 hodinové
predpovede TAF. Na druhej strane zastupca medzinarodne;j
organizacie pilotov (IFALPA) oponoval a zddraznil potrebu
kratkych® TAF-ov pre letecku prevadzku v ramci europskej
oblasti. Podobné opacné stanoviska tychto organizacii za-
zneli aj v stvislosti s letiskovymi predpoved’ami TREND,
ked zastupca IATA upozornil na zvySeny pocet letisk, pre
ktoré sa takéto predpovede vydavaju, aj ked’ prevadzka na
tychto letiskach nesplita poziadavky na ich pripravu a tiez
na zriedkavejSie pouzivanie presnejsich indikatorov zmeny
(FM, AT, TL) v tychto predpovediach, ¢im sa znizuje ich
kvalita. Zastupca IFALPA zase oponoval, ze pre prevadzku
v europskej oblasti su takéto predpovede opodstatnené.

METG suhlasila so zmenou doby platnosti ,,dlhych* pred-
povedi TAF zo sucasnych 18 hodin na 24 hodin.

METG sa zaoberala aj problematikou distribucie a zberu
leteckych meteorologickych informacii v OPMET data-
bankach a komunikaénych systémoch (MOTNE, SADIS).
Boli predstavené vysledky niekol’kych monitorovacich
testov, ktorych vysledky ukézali na niektoré problémy pri
vydavané informacii napr. SIGMET a pod. Uvedené vy-
sledky tychto monitorovani vSak neuvadzali nedostatok,
ktory by sa tykal distribucie meteorologickych informacii
Z naSej republiky.

Okrem dalSich tém (meteorologické pozorovania,
hlasenie nedostatkov a odchylok, predpovede pre zvysenie
kapacity letisk, systém kvality a pod.), ktoré st pravidelnymi
bodmi programu METG, zaujali tohto roku aj informacie
suvisiace s nariadeniami Eurdpskej komisie, ktoré suvisia
S0 zavadzanim spolo¢ného eurdpskeho vzdusného priestoru
(Single European Sky). Pozornost’ sa venovala najmé infor-
macii o priprave tzv. ,,v§eobecnych poziadaviek* (common
requirements), v ktorej Europska komisia stanovi poZziadav-
ky na ziskanie licencie poskytovatel'a leteckych navigaénych
sluzieb (t.j. vratane poskytovatel'ov meteorologickych slu-
zieb).

Problematike stivisiacej so SES a ,,v§eobecnymi po-
ziadavkami** sa venovalo aj neformalne stretnutie pracovnej
skupiny AVIMET, ktoré sa uskuto¢nilo medzi dvoma ro-
kovaniami (mimo METG). AVIMET je pracovna skupina
zriadena zdruzenim EUMET, ¢o je zdruzenie riaditelov
narodnych meteorologickych sluzieb &lenskych §titov EU
Islandu, Noérska a Svajéiarska (predtym ICWED). AVIMET
zdruzuje zastupcov narodnych meteorologickych sluzieb,
zaoberajucich sa problematikou poskytovania meteorolo-
gickych sluzieb pre civilné letectvo. AVIMET sa zaoberalo
najméd definovanim cielov AVIMET, ktoré by sa mali
orientovat’ najmad na prezentovanie spoloénych postojov
narodnych poskytovatelov meteorologickych sluzieb pre
letectvo. AVIMET sa zaoberal aj upresnenim formulacie
textu, na zéklade ktorého by sa ¢lenom AVIMET mohli
stat’ aj zastupcovia organizacii poskytujicich meteorolo-
gické sluzby pre letectvo v tych §tatoch, kde takuto funkciu
neplnia narodné meteorologické sluzby.

Cyril Kunzo
SHMU, Bratislava

BIOKLIMATOLOGICKE PRACOVNE DNI 2004

V dioch 23.-26.8.2004 sa uskutoCnila medzinarodna ve-
decka konferencia venovana problematike vztahov medzi
zivymi organizmami a atmosférickym, pddno-ovzdusnym
prostredim — bioklimatologicka konferencia. Tohtoro¢né
vedecké stretnutie bioklimatologov, hydrologov a ekologov
sa uskutocnilo v pohostinnom prostredi Stredného odbor-
ného ucilista pol'nohospodarskeho vo Vini¢kach, v malebnej
tokajskej oblasti okresu TrebiSov, na vychodnom Slovensku.
Vedecké podujatie sa konalo pod zastitou pana RNDr. Ru-
dolfa Bauera, predsedu Kosického samospravneho kraja
a doc. Ing. Jana Tuceka CSc., rektora Technickej univerzity

Meteorologicky ¢asopis, 7, 2004 | 151



vo Zvolene. Organizac¢nu stranku konferencie zabezpeci-
li pani Ing. Stefan Celovsky, konatel Agroreal Trebisov
a Ing. Ladislav Hrenyo, riaditel' Stredného odborného uci-
lista poI'nohospodarskeho Vinicky.

Konferencia nadviazala na dlhoro¢nu tradiciu spes-
nych vedeckych podujati — Bioklimatologické pracovné
dni a Cesko-slovenské bioklimatologické konferencie, kto-
ré sa v poslednych rokoch konali vo Zvolene, Ledniciach,
Nitre a Ragkovej doline, pod gestorstvom Slovenskej aj Ces-
kej bioklimatologickej spolo¢nosti.

V tvodnom slove konferencie odznelo: ,,Zmeny kon-
centrdcii sklenikovych plynov, ako aj narusovanie ochran-
nych viastnosti zemskej atmosféry maju jedného spolocného
menovatela — cloveka. Na druhej strane, prave clovek by
mal byt tym, ktory sa dokaze postavit’ celom tymto nastupu-
jucim problémom a zastavit, alebo asporni zmiernit ich
negativne posobenie. Ved' nasa krasna modro-zelena Zem,
nie je plastovy pohdr na jedno pouzitie, nemame moznost
a zatial’ ani nevieme Zit' na inej planéte. Sme preto odsude-
ni spravat’ sa rozumne a trvaloudrZatelne*.

Na konferencii odznelo 87 prispevkov, a bolo prezen-
tovanych 20 posterov v nasledovnych sekciach:

e vSeobecnd klimatologia

e agroklimatoldgia

e vinohradnictvo a vindrstvo

e lesnicka bioklimatologia

e bioklimatologia zivoc¢ichov

e agrohydroldgia a ochrana pod
e geofaktory a zivotné prostredie.

Vedecké podujatie bolo zamerané na problematiku
poOsobenia meniaceho sa podnebia a extrémnosti pocasia na
zivé organizmy. NaruSovanie a deteriorizacia zivotného
prostredia, znecistovanie ovzdusia, hrozba nahlych klima-
tickych zmien sa v nastavajucich rokoch moézu stat’ limitu-
jucimi faktormi rozvoja l'udskej spolo¢nosti. Extrémnosti
pocasia, prejavujiice sa hlavne ndhlymi zmenami pocasia,
vycerpavajucimi suchymi obdobiami, zdrvujucimi zapla-
vami, alebo nebezpenymi borivymi vetrami, mdZu v Spo-
jitosti s meniacimi sa klimatickymi pomermi vazne ohrozit
stabilitu ekosystémov.

Rokovanie vo vedeckych sekciach a vybory slovenskej
a Ceskej bioklimatologickej spolo¢nosti odporucili nasledovné
zavery konferencie:

e zaradit’ do aktudlnych tém vyskumu zmien klimy aj
problematiku zmien bioklimatickych podmienok

o prehibit’ spolupracu medzi ¢lenmi slovenskej a Seskej
bioklimatologickej spoloénosti (SBkS a CBkS) aj na
urovni spolo¢nych vedeckych projektov

e zapajat’ do Cinnosti spolo¢nosti mladych vedeckych
pracovnikov

e hladat’ moznosti pre vicsie uplatnenie vysledkov do-
siahnutych v odbore bioklimatoldgie v médiach

e podielat’ sa na objektivnom informovani verejnosti
o stave atmosféry a procesoch prebiehajicimi medzi
organizmami a podnebim

e prispievat’ k zabezpeceniu odbornej a vedeckej urovne
a k objektivnemu zapracovaniu podkladov pre zavazné
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a zavizné (legislativne) rozhodovania kompetentnych
organov Vv oblasti problematiky ochrany atmosféry,
bioklimatologie, znecistovania ovzdusia.

Vynikajucu atmosféru konferencie doplnili aj spologen-
ské podujatia venované tradi¢nej ¢innosti v tomto regione —
vinohradnictvu a vinarstvu a odbornd exkurzia v CHKO
Latorica.

Z konferencie bol vydany zbornik abstraktov a CD
nosi¢: Siska, B—Igaz, D. (eds.): Climate change - weather
extremes, organisms and ecosystems (ISBN: 80-8069-402-8).
Vybrané ¢lanky buda publikované v monotematickom ¢isle
Meteorologického Casopisu.

V mene vsetkych tcastnikov konferencie sa aj touto
cestou chceme podakovat’ organizitorom, vedeckym ga-
rantom, sponzorom konferencie a v8etkym tym, ktori pri-
speli k zorganizovaniu nevSedného vedeckého podujatia.
Verime, Ze aj v nasledujucich rokoch sa slovenskym a ces-
kym bioklimatolégom podari dodrzat’ tradiciu spolo¢nych
vedeckych stretnuti.

Jaroslav Skvarenina,
predseda Slovenskej bioklimatologickej spolocnosti

SEMINAR PRACOVISK
USEKU OCHRANY OVZDUSIA CHMU

V dnoch 13.-15. septembra 2004 sa konal kazdoro¢ny semi-
nér pracovisk useku ochrany ovzdugia CHMU, v gkoliacom
stredisku v Radostoviciach. Na pozvanie sa uz tradi¢ne se-
minara zacastnili aj zastupcovia odboru Kvalita ovzdusia
SHMU.

Seminér otvoril zastupca riaditela CHMU pre tsek
ochrany ovzdusia, Ing. J. Santroch, CSc. V hlavnom programe
seminara odznelo 33 odbornych referatov, ktoré boli uz
pocas semindra ucastnikom k dispozicii v anotaciach. Orga-
nizatorom avizované spojenie seminara s rozsirenou poradou
useku prispelo k neformélnej pracovnej atmosfére.

Program semindra zahriioval konkrétne aktivity hydro-
meteorologickych tstavov v Ceskej i Slovenskej republike
vramci svojich odbornych usekov ochrany, resp. kvality
ovzdusia v okruhoch ¢innosti:

e Nové¢ Cinnosti a povinnosti Gstavov suvisiace s Clen-
stvom v EU.

e Meranie znecistenia ovzdusia na automatickych a ma-
nualnych monitorovacich staniciach.

e Porovnavacie merania.

e Akreditacia monitorovacich sieti.

e Merania VOC a PAH.

¢ Nové inStrumentalne analytické metody v laboratoriach.

e Inventarizacia emisii.

e Matematické nastroje pre hodnotenie kvality ovzdusia.

e Hodnotenie trendov koncentracii prizemného ozénu.

¢ Hodnotenie pachovej zat'aze obyvatel'stva.

Ked’ze sa semindra zucastnili zodpovedni pracovnici
za vsetky Cinnosti useku ochrany ovzdusia z centralnych



pracovisk CHMU z Prahy aj z pobogiek, s prispenim zas-
tupcov SHMU, bola diskusia k jednotlivym referatom sme-
rovana na konkrétne problémy a ich rieSenia. Z prednesenych
referatov a diskusie bolo mozné ziskat' obraz o sposobe
aurovni zabezpefenia monitoringu kvality ovzdu$ia na
CHMU a identifikovat’ jeho hlavné problémy. Situacia sa
s istym oneskorenim vyvija obdobne aj na SHMU. V oboch
Statoch sa stabilizuje plosné pokrytie izemia monitorovacim
systémom. Monitorovacia technika in§talovana na staniciach
zodpovedad eurdpskemu Standardu. V laboratoriach vyko-
navané analyzy i technika, na ktorej sa realizuju, st v stlade
S eur6pskymi smernicami. Taktiez kvalita ovzdusia je hod-
notenad podla nového zakona, ktory eurdpsku legislativu
transponoval. Hlavnym z problémov, ktoré zostavaju, a kto-
ry na seminari rezonoval, je kvalita merani, teda i vysledkov,
aich vierohodné deklarovanie. To znamend zavedenie
systému kvality, jeho certifikacia a d’alej akreditacia vy-
konavanych &innosti. Zainteresovani pracovnici CHMU
Vv sekcii riesili problémy akreditacie monitorovacich sieti
avpléne sa diskutovala realnost’ splnenia akreditaénych
poziadaviek este v tomto roku.

V priebehu seminara sa zastupcovia oboch tUstavov
vzajomne informovali o svojich zameroch do budutcnosti
a ked’Ze st nad’alej v mnohom podobné, dohodli sa na po-
kracovani vzajomne prospesnej spoluprace.

Ladislav Ronchetti
SHMU, Bratislava

METEOROLOGICKY RADIOLOKATOR
NA OKRAJI SAHARY

V st¢asnom obdobi sa moderné radiolokatory stavaji vy-
znamnymi pomocnikmi meteorologov a hydrologov uz
i v krajinach, ktoré lezia v suchSich oblastiach sveta. Ra-
diolokatory sluzia uz napriklad i v Kuvajte, Tunisku, Maroku,
juznom Irane. Daldou krajinou, ktora sa rozhodla obstarat’
novy meteorologicky radiolokator v ramci rozsiahlej moder-
nizacie meteorologickej sluzby, je Libya. Pri zrode tohto
projektu som mal ta Cest’ byt ako externy konzultant WMO,
ktorého tlohou bolo uskuto¢nit’ vyber a obhliadku lokality,
ako aj pripravit podrobnu technicku Specifikaciu pre pri-
pravovany radiolokator. Misia, ktora sa uskuto¢nila v druhej
polovici augusta 2004 bola uspes$nd — navrhovana lokalita
je vhodna pre radiolokator, jedinou mens$ou komplikaciou
je nutnost’ stavby pomerne vysokej veZe (cca 30-35m), aby
sa eliminovali blizke prekazky v radiolokaénom horizonte.
Radiolokator bude umiestneny v novom modernom
areali meteorologickej sluzby, juzne od Tripolisu, niekol’ko
kilometrov od medzinarodného letiska. Svojou polohou
bude sluzit’ nielen pre aglomeraciu hlavného mesta, ale aj
pre zapadnu Cast’ urodného a osidleného pobrezného pasu
krajiny. Hoci v letnych mesiacoch sa Ghrny zrazok v tejto
oblasti pohybuji od 0 mm po nemeratené mnozstva, chlad-
nejsia polovica roka je na zrazky StedrejSia, z Casu na Cas
sa tu vyskytuju dokonca privalové zrazky s intenzitami nad
50 mm/h a thrnmi viac ako 100 mm, ktoré sposobuju lokal-
ne privalové povodne na rieckach smerujucich k pobreZziu.

Predpokladané vyuzitie radiolokdtora bude Siroké
a roznorodé. M4 sluzit’ na merania zrazok pre meteorologic-
ké i hydrologické ticely, vSeobecné meteorologické predpo-
vede, ako aj nowcasting a namorni meteorologiu, agrometeo-
rologiu, protipovodiiové varovania, leteckul sluzbu i manaz-
ment vodnych zdrojov. DoleZitym uZivatelom bude Centrum
riadenia letovej prevadzky, ktoré dokonca pdvodne plano-
valo pre tieto Gcely obstarat’ si vlastny meteorologicky ra-
diolokator.

Libyjski kolegovia z meteorologickej sluzby, ako
i z UNDP, ktory zastre$uje projekt modernizacie meteoro-
logickej sluzby v Libyi, prejavili vel'ka snahu o spolupracu
S europskymi sluzbami, ktord je po zmene politickej linie
vedenia krajiny mozZna a §taitom podporovana. Majii zaujem
0 vymenu skusenosti, Skolenia, tréningy, pobyty expertov
a podobne. Predstavitel UNDP v Tripolise ma uistil, ze
privitaji kazdy navrh a ponuku v tejto oblasti.

Celkové dojmy z misie st urcite kladné. Cudia v Libyi
su prijemni a pohostinni, niektori kolegovia dokonca vyci-
tili, ze politické uvolnenie a otvaranie sa svetu, ktoré tam
nastalo v poslednom obdobi, sa ¢iastocne podoba tomu, ¢o
sme U nas zazili na zaciatku 90-tych rokov.

Igor Strmiska
SHMU, Maly Javornik

PRACOVNY SEMINAR
O MANAZMENTE KVALITY EMISNYCH
INVENTUR SKLENIKOVYCH PLYNOV

“Workshop on quality control and quality assurance of
greenhouse gas inventories and the establishment of national
inventory systems” sa konal v Kodani v dioch 2.-3. 9. 2004.
Hlavnymi organizatormi tohto stretnutia expertov 25 krajin
Eurdpskej tinie bola Eurdpska environmentilna agentura
(EEA), Europska komisia v Bruseli (EK), Directorate General
Environmental (DG ENV) a European Topic Centre on Air
and Climate Change (ETC/ACC). Workshop sa konal pod
zastitou EEA v jej sidle, v Kodani.

Okrem zastupcov jednotlivych &lenskych krajin EU
sa stretnutia zucastnili aj zastupca UN FCCC a clenovia
pracovnej skupiny (WG 1) EU GHG Komisie. Pracovna
skupina 1 pri Eurdpskej komisii je zamerana na inventari-
zaciu emisii sklenikovych plynov a pravidelne sa stretava
na délezitych schodzach k aktualnym problémom Ramcovej
zmluvy UN FCCC niekolkokrat za rok. Slovenska republika
mala zastipenie na workshope prvykrat od podpisania Ram-
covej zmluvy a Kjotskeho protokolu (od roku 1992).

Hlavnou témou workshopu bola vymena skusenosti
¢lenskych krajin a Eurdpskej komisie pri plneni zaviazkov
Réamcovej zmluvy (UN FCCC) a Kjoétskeho protokolu (KP),
budovanie Narodného inventarizacného systému podla
poziadaviek FCCC Rozhodnutia 20/CP.7 (FCCC/CP/2001/
13/Add.3) aimplementacii Quality management systému
a QA/QC programu. Kazda ¢lenské krajina sa prezentovala
S prispevkom o inStituciondlnom, pravnom a procedural-
nom zabezpeceni procesu inventarizacie emisii sklenikovych
plynov a budovani kapacit pri implementacii poziadaviek
UN FCCC a KP.
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Chairman, Hartmut Behrend z DG ENV (Eurdpske;j
komisie), oboznamil ¢lenov pracovnej skupiny WG 1
a ostatnych pritomnych o dalSich legislativnych krokoch
environmentalnej skupiny EK a vyzval nové ¢lenské kra-
jiny na aktivnu spoluprdcu pri rieSeni implementacnych
poziadaviek UN FCCC a KP. Chairman informoval o novo-
pripravovanom legislativnom navrhu QA/QC programu pre
inventarizaciu emisii Eurdpskej tnie a poziadal pritomnych
0 vyjadrenie k tomuto navrhu. Po odstihlaseni tohto navrhu
bude podrobeny legislativnemu procesu v EU a bude musiet’
byt implementovany &lenskymi krajinami EU koncom roka
2004. Navrhol prijat’ odporucania zavdazné pre vsetky ¢len-
ské krajiny v oblasti harmonizacie povinnosti sivisiacich
s Ramcovou zmluvou a KP (po o¢akavanom podpisani Ruska
nadobudne KP v blizkej budicnosti Gi¢innost’) a povinnosti
vyplyvajicich z legislativy EU. Zarovei bude potrebné
zosuladit’ povinnosti inventarizacii emisii do ovzdusia pod
Protokolmi UN FCCC, CRLTAP aEPER, ako to vyplyva
z oficialneho stanoviska Eurdpskej unie.

Zavery a odporucania EK
Povinnosti a odporucania vyplyvajlice zo stretnutia pracov-
nej skupiny WG 1 vyplyvaju vo vel’kej vacsine z povinnosti,
ku ktorym sa Slovenska republika a ostatné ¢lenské krajiny
EU zaviazali pri podpise Ramcovej zmluvy a Kjotskeho
protokolu a tieZ svojim vstupom do EU.
e Najneskor do 31.12.2005 zaviest' Narodny inventa-
rizacny systém ato po inStitucionalnej, systémovej
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apravnej stranke. Zodpovedny organ (MZP SR) ako
Narodny ohniskovy bod (NFP) pre proces inventari-
zacie emisii sklenikovych plynov a klimatické zmeny
je povinny menovat’ zodpovednu organizaciu (SHMU/
OKO) a jej kapacitné zabezpecenie. Menovat’ expertov
pre jednotlivé sektory podla IPCC metodiky a ich
spolupracu pravne zabezpecit' (zmluvy, adresné me-
novité zodpovednosti za koordinaciu jednotlivych
sektorov).

Najneskor do 31.12.2005 ukoncit’ proces akreditacie
a certifikacie Narodného inventarizaéného systému
a jeho zloziek podl'a niektorej eurdpskej normy (ISO,
EN,...).

Najneskor do 31.12.2005 zaviest’ do NIS systém ma-
nazmentu kvality (QMS) a zdokonalit’ program QA/QC.
Postupne implementovat’ vietky legislativne materialy
EU v oblasti inventarizécie emisii v ovzdusi, rozvijat
a skvalitiovat’ NEIS, harmonizovat’ emisné inventiry
sklenikovych plynov s emisnymi inventirami ostatnych
Skodlivin do ovzdusia (CRLTAP, EPER).

Archivovat’ vietky suvisiace materialy podl'a pravidiel
,,dobrej praxe®.

Organizovat’ ,,cross-country stretnutia na kontrolu
emisnych inventir a vymenu informacii a skiisenosti
V oblasti inventarizacie emisii.

Janka Szemesova
SHMU, Bratislava



K 65. NARODENINAM
PROF. ING. RUDOLFA MIDRIAKA, DRSC.

18. 7. 2004 oslavil 65 rokov popredny slovensky lesnik,
ekolog, krajinar a geomorfoloég prof. Ing. Rudolf Midriak,
DrSc. Narodil sa v Métovej pri Zvolene. Po maturite na
gymndaziu vo Zvolene v roku 1956 ho laska k prirode pri-
viedla k zapisu na tamoj$iu Lesnicku fakultu Vysokej Skoly
lesnickej a drevarskej (VSLD). V rokoch 1962-1965 bol
internym vedeckym aSpirantom Vyskumného ustavu lesné-
ho hospodarstva (VULH) vo Zvolene v odbore melioracie
(Skolitel’ prof. Zachar) kde ziskal hodnost’ kandidata vied.
Na VULH posobil ako vedecky sekretar tstavu, veduci
vyskumnej stanice LH v KoSiciach. V roku 1982 obh4jil
doktorsktl dizertaént pracu a ziskal hodnost’ doktora vied.
V roku 1987 sa stal profesorom melioracii a ekologie kra-
jiny na byvalej VSLD, teraz Technickej univerzite (TU) vo
Zvolene. Patri k zakladatelom Fakulty ekologie a environ-
mentalistiky (FEE) a Katedry krajinnej ekologie TU, ktorej
bol vedicim do roku 2004. Na FEE je garantom $tudijného
odboru Aplikovana ekologia, doktorandského stadia Eko-
l6gia, garantom habilitacii a inauguracii v tychto odboroch.
Sam vyucuje Ekologiu krajiny, Melioracie, Geoekologiu
horskych a vysokohorskych oblasti. Bol dve funkéné obdo-
bia (1997-2003) ¢lenom Akreditanej komisie, poradného
organu vlady SR. Ako predseda troch pracovnych skupin
komisie pre vedy ekologické a environmentalne, lesnicke,
drevarske prispel k rieSeniu konkrétnych otazok vysoko-
Skolskej politiky v celostatnom meradle. Vedecka komunita
meteorolégov a bioklimatolégov osobitne ocenuje pracu
prof. Midriaka pri krajinnoekologickom smerovani profi-
acie fakulty, kde bioklimatoldgia, meteorologia a klimato-
logia nasli svoje trvalé uplatnenie pri vyucbe a vychove
mladej generacie v ekologii a environmentalistike.
Predmetom vedeckého zaujmu jubilanta bola erdzia
pddy, spustnuté pddy a ich zalesnovanie. Venoval sa tiez
geomorfologii, otazkam funkcne integrovaného lesného
hospodarstva, ochrane pddy, krajinnych systémov a foriem.
Zaujimali ho vyskumne problémy vsakovania vody, odnosu
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zemin a ich premiestiiovanie na svahu, potencialy krajiny,
ekologicka inosnost’ réznych typov krajiny.

Prof. Midriak patri k dlhoroénym ¢lenom Slovenske;j
bioklimatologickej spolo¢nosti pri SAV (od roku 1970).
Jeho vyskumna ¢innost’ v oblasti klimatickych a bioklima-
tickych funkcii horskych lesov, v sfére vplyvov hydrokli-
matickych cinitel'ov na deStrukciu povrchu pody, v oblasti
vztahov klimatickych pomerov a geomorfologickych pro-
cesov vysokych pohori, ako aj z problematiky povrchového
odtoku vody a protilavinovych funkcii lesov vzdy vychadzali
z poznatkov modernej bioklimatoldgie a postvali tato vednu
disciplinu na svetovu troven. Pri vedeckom badani dokazal
skibit’ roznorodé poznatky o podno-ovzduinom prostredi
ekosystémov s naroénymi fyzicko-geografickymi aplikacia-
mi v krajinnoekologickom ponimani. Najnovsie vedecké
prace prof. Midriaka reaguju aj na problematiku désledkov
klimatickych zmien, a naértivaja rieSenie tychto problémov
z krajinnoekologického hl'adiska. Zoznam jeho publikacne;j
¢innosti za roky 1963-2004 obsahuje 466 titulov. Za jeho
zatial' najvyznamnej$iu pracu mozno oznacit monografiu
»Morfogenéza povrchu vysokych pohori® (vydalo Vyda-
vatel'stvo SAV Veda v roku 1983). Polozil v nej vedecké
zaklady geoekologie a geomorfologie vysokych pohori
sveta a chladnych klimatickych oblasti severnej pologule.

Prof. Midriak bol ¢lenom viacerych krajinarskych,
bioklimatologickych a prirodovedeckych expedicii (Kaukaz,
Himalaje, Spicbergy, Vietnam, Island, Orkneje, Shetlandy,
Thajsko, Balkanske hory, Tunis, Egypt, Izrael, Syria, Tu-
recko, Jordansko, Alpy a i.). Z nich bolo nakrutenych 19
filmov, publikované 3 knizné publikacie a viaceré Caso-
pisecké prispevky.

Dovolte, vazeny pan profesor, zazelat' Vam do d’alSich
rokov dobré zdravie, mnoho tvorivych sil v plneni Vasho
zivotného poslania, vela spokojnosti v osobnom zivote
a este mnoho stretnuti s kolegami, ktori vysoko ocenuju
Vas prinos k rozvoju bioklimatologie a meteoroldgie na Slo-
vensku i v zahranici.

Jaroslav Skvarenina a Rudolf Saly
Technicka univerzita Zvolen
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