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Short Communication

CRITERIA FOR ABNORMALITY EVALUATION OF SELECTED WEATHER
PARAMETERS IN THE SLOVAK REPUBLIC
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The paper describes the procedure of calculation and assessment of deviations of the average air temperature from the normal
(in relation to the normal 1961-1990) or long-term average and the percentage of normal precipitation or long-term sum
of precipitation, valid for the Slovak Republic. Three evaluation tables clearly indicate both threshold limit values, which
facilitate the classification of the calculated indices for air temperature and precipitation. Criteria presented in this work are

fully applicable for weather conditions evaluation during the growing season of cultivated plants in the Slovak Republic.
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Evaluation of weather conditions during the
growing season of cultivated plants, during the year
or during the various months of the year has been
an essential part of research papers, students’ theses,
scientific and technical works, projects, vegetation
tests and creation of growth models. The most com-
monly measured weather parameters are air tem-
perature and precipitation, and they are frequently
evaluated at many kinds of scientific and technical
works, especially in agricultural and natural scienc-
es.

Climate data are more useful when they are com-
pared with normal values (WMO 2007). Climate
normals, as discussed by the World Meteorological
Organization, are not only used as predictors of fu-
ture climate conditions, but are also used to provide
a reference value for the computation of climate
anomalies. A climatological normal is defined as the

arithmetic average of a climate element (e.g., tem-
perature) over a 30-year period. The current climate
normal period is calculated from 1% January 1961
to 31* December 1990 and will be used until 2020
(WMO 1989). Climate normals valid for the territo-
ry of Slovakia are calculated and published by the
Slovak Hydrometeorological Institute (Mikulova et
al. 2015 a,b).

Calculated deviation from a normal value was
the simplest way to express the relationship between
observed and normal conditions and is widely used
to detect climate changes. In meteorology, it is a very
common way to approach drought or warmth situ-
ation by generating an index using meteorological
data. These indices can be calculated for a variety of
time scales. Usually, these time scales range from a
single month to a group of months. For climate data
comparison with the normal values, it is necessary
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to process them using evaluative criteria calculated
for the observed territory. There are some differ-
ences within the processing data of air temperature
and data of precipitation. The aim of this work is to
make the evaluation criteria available and provide
missing guidance for air temperature and precipita-
tion data processing during the growing season of
the cultivated plants in Slovak republic, in relation
to the climate normal 1961-1990.

Air temperature

In cases when concurrent values of monthly or
annual air temperature average are compared with
normal, the difference tends to be constant (index).
Deviation from a normal value is calculated as a dif-
ference between the valuated average air tempera-
ture and normal for identical period (e.g., month,
year).The index is calculated as:

Table 1

Class limits [°C] for evaluating the air temperature abnormality of months, years, half years and

winter months in the Slovak Republic
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I <-6.5 —-6.5t0o 4.1 | -4.0to-2.1 -2.0t02.0 2.1t03.5 3.6t05.0 >5.0
IL. <-7.0 -7.0to—-4.1 | 4.0to—-1.6 -1.51t02.0 2.1t03.0 3.1t05.0 >5.0
I1I. <-5.0 —5.0to-3.6 | -3.5t0-2.1 —2.0to 1.5 1.6t0 3.0 3.1to4.5 >4.5
Iv. <-4.0 —4.0to-2.6 | 25t0o-1.1 -1.0to 1.0 1.1to 2.5 2.6t04.0 >4.0
V. <-3.0 -3.0to-2.1 | 20to-1.6 | -1.5t0 1.5 1.6 t0 2.5 2.6t03.5 >3.5
VL <-2.5 —-25to-1.6 | -1.5to-1.1 -1.0to 1.0 1.1t02.0 2.1t03.0 >3.0
VIL <-2.0 -2.0to-1.6 | -1.5to-1.1 -1.0to 1.0 1.1to 1.5 1.6 to 2.5 >25
VIII. <-2.5 —-2.5t0-1.6 | -1.5t0o—-1.1 -1.0to 1.0 1.1to 1.5 1.6 to 2.5 >2.5
IX. <-=-3.0 -3.0to-2.1 | 2.0to—-1.1 -1.0to 1.0 1.1t02.0 2.1t03.5 >3.5
X. <-3.5 -3.5to-2.1 | 2.0to—-1.1 -1.0to 1.0 1.1t02.0 2.1t03.5 >3.5
XI. <—4.0 —4.0to—-2.1 | 2.0to—-1.1 -1.0to 1.0 1.1t02.0 2.1t03.5 >3.5
XII. <-5.5 —55t0-3.1 | 30to-1.6 | -1.5t0 1.5 1.6 t0 3.0 3.1t04.5 >4.5
1-XII. <-1.5 -1.5to-1.1 | -1.0to-0.6 | —0.5t0 0.5 0.6 to 1.0 1.1to 1.5 >1.5
IV-IX. <-1.5 -1.5to-1.1 | -1.0to-0.6 | —0.5t0 0.5 0.6 to 1.0 1.1to 1.5 >1.5
X.~I. <-3.5 -35to-2.1 | 2.0to—1.1 -1.0to 1.0 1.1to 1.5 1.6t0 2.5 >2.5
XIL-IL. <-5.0 —-5.0to-3.1 | -3.0to—-1.1 -1.0to 1.5 1.6t0 2.0 2.1t03.0 >3.0

IV.-IX. — warm half-year; X.—III. — cold half-year; XII.-II. — winter;

Note that in Slovak language we never use term ‘extrémne’ and classes translate as: 'mimoriadne podnormalny, %silne
podnormalny, *podnormaélny, “normalny, *nadnormalny, °silne nadnormalny, 'mimoriadne nadnormalny, *mimoriadne
studeny, *vel'mi studeny, !’studeny, "normalny, "*teply, *vel'mi teply, “mimoriadne teply
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T n(T)

where:

T denotes the longer period’s average air tempera-
ture, n(7) is air temperature normal for the same
period and valid for the evaluated site of Slovak Re-
public (Lapin et al. 1987).

Class limits for the calculated temperature dif-
ference categories are presented in the evaluation
worksheet (Table 1). Presented class limits were
elaborated following the methodology of Slovak

Hydrometeorological Institute (Lapin et al. 1987)
and are valid for the territory of Slovakia in relation
to the normal 1961-1990. Each class has a verbal
designation of abnormality level. If data are com-
pared with normal, it is allowed to use just verbal
designation for normal.

Evaluative criteria can be used if the air tem-
perature deviation was calculated from long-term
average (note that it must be clearly indicated for
which period the long-term average was calculated;
e.g. 1951-1980). In this case, the deviation is calcu-

Table 2

The index classes [%] for evaluating the precipitation abnormality of months, half years and years in the Slovak
Republic, Zone I.
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I. <20 20 to 39 40 to 59 60 to 130 131 to 170 171 to 230 > 230
II. <20 20 to 39 40 to 59 60 to 130 131 to 180 181 to 240 > 240
I11. <20 20 to 39 40 to 59 60 to 130 131 to 180 181 to 250 > 250
IV. <30 30 to 49 50 to 69 70 t0120 121 to 160 161 to 200 > 200
V. <30 30 to 49 50 to 69 70 to 120 121 to 160 161 to 210 >210
VI. <30 30 to 49 50 to 69 70 to 130 131 to 160 161 to 210 >210
VII. <20 20 to 49 50 to 69 70 to 130 131 to 170 171 to 220 > 220
VIIIL. <30 30 to 49 50 to 69 70 to 120 121 to 160 161 to 210 >210
IX. <20 20 to 39 40 to 59 60 to 130 131 to 170 171 to 230 > 230
X. <0 0 to 29 30 to 59 60 to 130 131 to 170 171 to 230 > 230
XI. <10 10 to 29 30 to 59 60 to 130 131 to 180 181 to 240 > 240
XI1. <20 20 to 39 40 to 69 70 to 130 131 to 170 171 to 220 > 220
1.-XI11. <60 60 to 79 80 to 89 90 to 110 111 to 120 121 to 140 > 140
IV.-IX. <60 60 to 69 70 to 79 80 to 120 121 to 130 131 to 150 > 150
X —III. <50 50 to 69 70 to 79 80 to 120 121 to 130 131 to 160 > 160

IV.-IX. — warm half-year; X.—III. — cold half-year;

Note that in Slovak language we never use term ‘extrémne’ and classes translate as: 'mimoriadne podnormalny, %silne
podnormalny, *podnormalny, *normalny, *nadnormadlny, °silne nadnormalny, 'mimoriadne nadnormalny, *mimoriadne
suchy, ‘vel'mi suchy, '“suchy, "normalny, '*vlhky, *vel'mi vlhky, “mimoriadne vlhky
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lated as a difference between the valuated average
air temperature and long-term average for identical
period (month, year), valid for the evaluated site of
Slovak Republic. The index is calculated as:

T—I(T)

where:

T denotes the longer period’s average air tempera-
ture, /(T) is long-term average for the same period
and valid for the evaluated site of Slovak Republic
(Lapin et al. 1987).

If data are compared with long-term average, it
is allowed to use verbal designation for normal and
long-term average as well.

Precipitation

Drought is considered as one of the biggest
natural disasters that affects the society more than
others. Drought as well as wet can be computed by
using quantitative indices in the time scale. Indices
measure how much precipitation for a given period
of time has deviated from historically established

Table 3

The index classes [%] for evaluating the precipitation abnormality of months, half years and years in the Slovak
Republic, Zone II.
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I. <10 10 to 29 30 to 49 50 to 140 141 to 190 191 to 280 > 280
II. <0 0to 29 30 to 59 60 to 140 141 to 190 191 to 260 > 260
I11. <10 10 to 29 30 to 49 50 to 130 131 to 190 191 to 280 > 280
V. <10 10 to 39 40 to 59 60 to 130 131to 170 171 to 210 >210
V. <10 10 to 39 40 to 59 60 to 130 131 to 160 161 to 220 > 220
VI. <10 10 to 39 40 to 69 70 to 140 141 to 180 181 to 250 > 250
VII. <10 10 to 39 40 to 59 60 to 140 141 to 180 181 to 260 > 260
VIIL. <20 20 to 39 40 to 59 60 to 130 131 to 170 171 to 250 > 250
IX. <0 0to 19 20 to 49 50 to 130 131 to 180 181 to 260 > 260
X. <0 0to 19 20 to 49 50 to 130 131 to 190 191 to 280 > 280
XI. <0 0to 29 30 to 59 60 to 140 141 to 180 181 to 250 > 250
XI1. <10 10 to 39 40 to 69 70 to 140 141 to 180 181 to 230 > 230
1.-XII. <60 60 to 79 80 to 89 90 to 110 111 to 120 121 to 140 > 140
IV.-IX. <60 60 to 69 70 to 79 80 to 120 121 to 130 131 to 150 > 150
X ~II1. <50 50 to 69 70 to 79 80 to 120 121 to 130 131 to 160 > 160

IV~IX. — warm half-year; X.—III. — cold half-year;

Note that in Slovak language we never use term ‘extrémne’ and classes translate as: 'mimoriadne podnormalny, %silne
podnormalny, *podnormalny, ‘normalny, nadnormadlny, °silne nadnormalny, ‘mimoriadne nadnormaélny, ®mimoriadne
suchy, *vel'mi suchy, '"suchy, ""normalny, '*vlhky, *vel'mi vlhky, “mimoriadne vlhky
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norms. Any forms of drought and wet are related to
some antecedent and relative precipitation amounts
for the previous period. The simplest expression of
difference from the normal could be defined as a
drought index, the so called precipitation index per-
cent of normal:

P/n(P)x 100

where:

P denotes the longer period’s sum of precipitation,
n(P) is precipitation normal for the same period and
valid for the evaluated site of Slovak Republic (Lap-
in et al. 1987).

Table 2 and 3 shows the precipitation index
thresholds elaborated following the methodology of
Slovak Hydrometeorological Institute (Lapin et al.
1987) valid for the territory of Slovakia in relation
to the normal 1961-1990.

In case of annual and half-year precipitation, the
evaluation index thresholds are the same in both ta-
bles and are valid for all sites in Slovakia.

To rate the monthly precipitation abnormality
evaluation, it is necessary to see and use the Figure
1. Evaluated site (site belongs to evaluated precip-
itation data) must be integrated into the zone in re-
lation to the evaluated period of year using the map

presented in Figure 1. The territory of Slovakia is
divided into two zones (Zone I and Zone II) for each
period of the year, and the year is divided into four
periods (three months in period). There are two pe-
riods of the year (February to April and August to
October) in the map with the same zoning. Table 2
is valid for the sites integrated to Zone I and Table
3 is valid for sites integrated to Zone II.

Verbal designation of abnormality levels is pre-
sented in Table 2 and 3 together with the mentioned
precipitation index thresholds. If data are compared
with normal, it is allowed to use just verbal designa-
tion for normal.

Evaluative criteria can be used if precipitation
index is calculated from long-term sum (note that
the period of long-term average calculation must be
clearly indicated; e.g., 1951-1980). In this case, the
precipitation index percent of normal is calculated
as:

P/I(P) x 100

where:

P denotes the longer period’s sum of precipitation,
[(P) is the precipitation long-term average for the
same period and valid for the evaluated site of Slo-
vak Republic (Lapin et al. 1987).

—— FEHRUARY - AFRIL
AUGLUST - OCTOBER

_____ MAY - JULY

=TT NOWEMBER - JANUARY

1 Lone 1
1l Lone 11

Figure 1. Division of territory of Slovak Republic into Zone Land II based on the amount of precipitation over

a period of three months (Lapin ef al. 1987)
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Next step in the procedure is the same as for
comparing with normal, in case of monthly precip-
itation evaluation, the site must be integrated in to
one of two zones (see above). If data are compared
with long-term sum, it is allowed to use verbal des-
ignation for normal and for long-term sum as well.

CONCLUSIONS

Air temperature and precipitation data are more
useful when they are compared with normal values
or long-term values. Relationship between observed
and baseline conditions is simply expressed by cli-
mate index. The purpose of the index is to reduce
complex conditions to a single number that retains
some physical meaning and can be used to moni-
tor a particular process. Climate indices are widely
used to characterise features of the climate for cli-
mate prediction and to detect climate change. They
may apply to individual climatological stations or
describe some aspect of climate of the area. Climate
indices must be calculated using the relevant data of
normal or long-term averages and relevant evalua-
tive criteria. The criteria presented in this work are
fully applicable for weather evaluation in the Slovak
Republic.
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