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Abstract
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temperature: a comparison of various approaches. Folia oecol., 38: 28-37.

The vegetative period can be defined by using daily mean temperature values. In Czech and Slo-
vak climatological praxis, temperatures of 5 °C, 10 °C and 15 °C are used to limit different parts
of the vegetative period. This article analyses and compares two basic methods for the estimation
of the beginning and end date of the vegetative period: a method of consecutive days and a method
operating with temperature sums. The first method works only with the number of days with a
temperature above the given limit; the second examines the particular temperature values. These
two methods (or three — because the first method has two variants, 6 or 5 consecutive days) were
tested on a so-called technical series for 268 climatological stations of the Czech Republic and as-
sembled during the period of 1961-2007. Also, long-term averages instead of data from particular
years were utilized for analysation. ProClimDB software, which is also available in a freeware

version, has been developed for all the calculations.
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Introduction

The vegetative period is a basic concept used in many
research fields, such as ecology, agriculture, climatol-
ogy, etc. SoBiSEk (1993) defines it very simply as the
period in which plants have optimal conditions for
growth. In this context, air temperature and precipita-
tion are the most important climatological variables.
Because each plant has its own ecological demands, the
vegetative period varies among individual species. The
best estimation of the vegetative period is done by ob-
serving specific plants in nature. This subject of study
is the research field referred to as phenology. It deals
not only with the course of significant periodical repeti-
tive life activity of plants and animals, but also inves-
tigates their dependence on manifestations such as en-
vironmental conditions, especially weather and climate
(SoBisek, 1993). The practical output of this research
field, in both the Czech Republic and Slovakia, was
a simplified definition of the vegetative period, based

28

on air temperature. From this, the Czech and Slovak
climatological praxis applies the terms “great vegeta-
tive period”, limited by reaching and then dropping to
a daily mean temperature of 5 °C and “small (main)
vegetative period”, limited by reaching and then drop-
ping to 10 °C. “Vegetative summer” is another term
that is used which refers to the start and end dates of
daily mean temperatures of 15 °C. It should be noted
here that researchers often avoid using the abovemen-
tioned terms and, e.g. the great vegetative period limited
by the dates mentioned above is called the period with
prevailing temperatures above 5 °C. The given defini-
tions of the vegetative period (also applied in this ge-
neral context on vegetative summer) are quite clear, but
the problem is applying them in practice. Daily mean
temperatures rarely continuously increase in spring and
decrease in autumn. The more frequent case is that air
temperature reaches the limit given in the definition of
the vegetative period for one day, but again drops be-
low this limit in subsequent days. The limit may only



be permanently exceeded (in the part of the year when
temperatures generally rise) a very long time after the
first occurrence in the year.

In the past, the delimitations of the abovemen-
tioned characteristic periods were carried out by means
of dates of monthly mean air temperatures (VESECKY,
1961). Values were taken at the middle of a month (15"
day). For the calculation, between these dates, air tem-
perature constantly rose or fell. In this way, the annual
course of air temperature was smoothed and, except in
certain cases (e.g. mean monthly temperature of above
5 °C in March and below 5 °C in April), the estima-
tion of the beginning and end date was not at all com-
plicated. The estimation during the warmest or coldest
months of a year is more problematic. When the values
are assigned to the 15" day of the month, it results in the
temperatures of the other days of the warmest months
being underestimated and the temperatures of the other
days of the coldest months being overestimated. This
discrepancy leads to systematic errors in setting limits
for the vegetative period. The general problem in using
the monthly mean temperatures is overly-strong simpli-
fication that may result in establishing the start of the
vegetative period on a day in which the air tempera-
ture was lower (or higher) than the limit required by the
definition.

In literature, we often see the results of statistical
processing being given without the proper description
of (or reference to) the methodology. The evaluation of
periods with prevailing temperatures in Agroklimatické
podmienky CSSR (KURPELOVA et al., 1975) is an exam-
ple of this.

The development of computing technologies in re-
cent years has enabled the application of more compli-
cated methods that work straight with daily values for
identifying the limits of the vegetative period.

Material and methods

In this work, we analyse and compare two basic meth-
ods that work with daily mean temperatures to estimate
the beginning and end date of the vegetative period in
individual years. As mentioned above, such methods
(working with daily data) could only be widely applied
in recent years with the development of computers.
Thanks to fast computers, it is possible to invent very
sophisticated methods that fit well with processes tak-
ing place in nature. This works only as long as the veg-
etative period (i.e. the period in which vegetation devel-
ops) is set based on the limit value of air temperature.

We will discuss two methods in this work, one of
which has two versions (modifications), so three final
results will be given.

We will call the first method the method of consec-
utive days. This method was used e.g. in the CECILIA
research project (EC 6" Framework Programme) (Pok-

LADNIKOVA et al., 2008). The beginning of the period
commences with the first interval of at least 6 days with
a daily mean temperature above the defined level. The
end of the period comes with the first interval of 6 days
with a daily mean temperature below the defined level.
The important rule is that the beginning of the period
must be in the first half of the year and the end of the
period in the second half of the year. This method can
be easily applied on computers but it does have some
problems. In the case of a warm weather episode, the
beginning of the period can occur in the early days of
year (February, March), only to be followed by a drop
in temperatures to low values that can last for a very
long time. In praxis, this problem can be reduced if the
first two months of the year are omitted from processing
(the beginning of the period can start in March, at the
earliest). However, this approach is rather controversial
because an earlier start of the vegetative period in some
years and locations cannot be considered wrong. The
early end of the period in cases when temperatures tem-
porarily drop below the limit is a similar problem. In the
CECILIA project, this methodology was used only for
delimitation of the great vegetative period. POKLADNi-
Kova et al. (2008) uses this method for determining the
limits of the small vegetative period, as well. The condi-
tion of 6 consecutive days, however, seems too strong.
While air temperatures around 5 °C usually occur in
the parts of the year with steep temperature gradients
(in the annual cycle), temperatures of 10 °C for stations
with higher elevations or 15 °C generally occur in areas
without such distinct gradients. For these higher limits,
air temperature usually fluctuates, thereby decreasing
the frequency of occurrences above the limit value. The
length of the small vegetative period and vegetative
summer is shorter than the great vegetative period. This
fact might suggest delimiting the beginning and end of
the vegetative period by only using 5 or even less con-
secutive days. Another problem is dating of the begin-
ning till the end of June and the end after the beginning
of July. This does not influence limits for periods with
5 °C and more, but in the case of 10 °C for stations with
higher elevations and for 15 °C in general, it may not be
until July that the first occurrence of 6 consecutive days
occurs. In this work, it has not been our intention to
shift the “middle of the year”, but, alongside 6 consecu-
tive days, we also investigated how the results would
change if only 5 consecutive days were applied (this is
the second variation of the first method).

The second method discussed in this article was
used e.g. in the Climate atlas of Czechia (ToLasz, 2007).
This method, referred to as the “sums of temperatures
method” is more sophisticated than the previous one. It
not only uses the days with the given temperatures, but
also particular values of the temperature. The first step
is the calculation of the temperature sums in the warm
and cold periods (the periods with temperatures above or
below the given value). The beginning of the vegetative
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period is decided based on the fact that the sum of tem-
perature differences from a given limit during cold waves
is smaller than the sum calculated during warm waves
from the beginning of the period. The end of the period
is also estimated in a similar manner (when the sum of
temperature differences from a given limit during cold
waves prevails over those of warm waves). With this
method, it is possible for the beginning of the period to
be determined by an interval of just one day with tem-
perature above a particular level.

Those two methods (or three — because of the two
variants of the first method) were tested on a so-called
technical series for 268 climatological stations in the
Czech Republic in the period of 1961-2007. By a tech-
nical series, we mean a quality-controlled homogenized
series with filled gaps. Details about the technical series
can be found in STEPANEK et al. (2011), quality control
and homogenization is described e.g. in STEPANEK et al.
(2009).

The last point will discuss the long-term average
of daily mean temperature as a means for simpler defi-
nition of the average beginning and end date of the veg-
etative period at individual stations.

This work extends the findings from previous work
dealing the issue through data gained from a smaller
sample of stations (Hora, 2009).

Results

Period with prevailing temperatures above 5 °C
— beginning date

The sums of temperatures method (hereinafter referred
to as TS) and the method of 6 consecutive days (CD6)
give the same results (beginning date) in 49% of cases.
This number is valid for all the stations in the Czech
Republic; for individual areas, the same results varied
from 30 to 72% within the period studied, 1961-2007.
For all the stations, in 29% of cases, an earlier begin-
ning date was estimated with the method of temperature
sums as compared to the method of 6 consecutive days,
a later date was estimated in the remaining 22%. The
largest absolute difference between these two methods
was 95 days (method TS delayed after method CD6), as
opposed to, TS outrunning CD6 by 53 days, at the most.
The mean absolute difference was 11 days.

Differences between the CD6 and CD5 (5 conse-
cutive days) methods are driven by certain rules. First,
CD6 cannot estimate the beginning date earlier than
CD5. Second, in there were more cases with CD6 in
which vegetative periods were not identified due to 6
consecutive days with the temperature above the given
limit not occurring in the particular year. Nonetheless,
this rule was manifested mainly for defining limits of
the period with prevailing temperatures of 10 and 15 °C;
in the case of the great vegetative period, this has never
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happened. The same results for CD6 and CD5 were ob-
tained in 78% of the cases for 5 °C. For individual sta-
tions, it varied from 57 to 94% of cases. For all stations,
CD6 have results delayed compared to CD5 in 22% of
cases. The maximum difference between the two meth-
ods was 106 days; the mean absolute difference was 5
days.

Because of the difference between CD6 and CDS5,
comparison results of TS with CD5 are not the same as
TS with CD6. CD5 method coincides with the TS meth-
od in 48% of cases (for all stations); it varies from 19
to 66% for individual stations. The TS method shows
earlier results compared to CD5 in 19% of cases, while
delayed results in 33% of cases. The maximal differ-
ences between TS and CD5 are the same as for the TS
and CD6 comparison: 95 days for later date applying
TS and 53 days for earlier date applying TS. The mean
absolute difference was 11 days.

Figure 1 shows different results for the individual
methods on concrete dates, in this case, for the station
Protivanov in the year 2007. The graph shows the values
of the daily mean temperature from the 60" day of the
year (1% March) till the 109" day (19" April). Bars rela-
tive to 5 °C are used to simplify the explanation (war-
mer or colder days are easily identified). The first three
consecutive days in the year with an air temperature of
5 °C or more had already been recorded on 9™ January.
5 consecutive days were recorded on 12" March (CD5
method). The first 6 consecutive days were recorded on
9™ April (CD6). The method of temperature sums (TS)
estimated the beginning of the period in a different way,
as 25" March. This method, as explained above, works
with temperature values of individual days and com-
pares cold and warm waves (with regard to a limit val-
ue). In the case we are using for illustrative purposes,
the 25" of March to 8™ of April is an important period.
Since the sum of positive deviations from the limit val-
ue of 5 °C is higher than the sum of negative deviations
from the same limit (i.e. average temperature for the
given period is equal or higher than 5 °C), this period is
regarded as part of the vegetation period. Warm waves
also occurred before the 25" March, but those warm
waves were followed by “stronger” cold waves.

In previous paragraphs, we described the frequen-
cies and the sizes of differences for individual methods
and for individual years. For the average beginning
dates of the great vegetative period (in the period 1961—
2007), the differences are smaller. Differences for aver-
age beginning dates, a limit temperature of 5 °C, indi-
vidual stations and the TS and CD6 methods are shown
in Fig. 2. The maximal difference is 17 days delay, or
2 days earlier beginning date for TS compared to CD6
method. Figure 2 and those that follow depict values ac-
cording to the altitude of a station in order to determine
whether we can speak about results being dependent on
altitude. For the limit value of 5 °C, such dependence
is not evident. The average difference of the beginning
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Fig. 1. Daily mean temperature in Protivanov in 2007 from March 15 to April 19" with marked delimitation of beginning
date applying various methods.
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Fig. 2. Beginning of the period with prevailing temperatures 5 °C — differences between sums of temperatures
and 6 consecutive days methods, polynom of 2™ degree.

date between TS and CD6 method for all stations was a
5-day delay of TS method. Compared to CD6, the CD5
method gives an earlier beginning date as well, by 5
days, but for individual station it varies from 1 to 12
days. The TS method, when compared to CD5, results
in all stations having an average delay of 10 days.

Period with prevailing temperatures above 5 °C
—end date

The results of the TS and CD6 method coincide in the

end date timing for 5 °C in 50% of cases; from 28 to
72% for individual stations. In 38% of cases, earlier
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date of end is given by TS method, in 12% cases by
CD6 method. The largest absolute difference between
the two methods was 103 days of delay of TS after CD6
method; on the contrary, an earlier end date using TS, as
opposed to the CD6 method, was at most, 54 days. The
mean absolute difference was 6 days.

The results of the CD6 and CD5 methods coincide
in 83% of cases. The rest (17%) belong to later end of
period in CD6. For individual stations, the same results
agree in 72 to 96% of cases. The maximal difference is
108 days — delay of CD6 method after CD5, the mean
absolute difference is 3 days.

The TS method coincides with CD5 in 51% of
cases; from 34 to 68% of cases for individual stations.
In 29% of cases earlier end date is given by TS method,
while in 20% of cases by CD5 method. The maximal
difference between the methods was 108 days of delay
and a 40-day earlier end date with TS. The mean abso-
lute difference was 7 days.

For average end dates of the great vegetative per-
iod (in the period 1961-2007), the differences in the
results when using the various methods are smaller than
in the case with the beginning date. The differences in
results for TS and CD6 are shown in Fig. 3. With this,
we can start to consider that the results do depend on
the altitude. For stations with lower altitudes, the TS
and CD6 methods give a difference of 4 days (both ear-
lier and delayed date) for individual stations. For sta-
tions with higher altitudes, the end date estimated by TS
is later than that given with using the CD6 method, by
amaximum of 11 days. In an average of all stations, the
difference between the two methods is zero. The CD6
method is delayed after CD5 for individual stations
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from 1 to 9 days; by 3 days in an average of all stations.
Then in an average of all stations, the TS method is de-
layed by 3 days when compared to CD5.

Length and other characteristics of period with pre-
vailing temperatures above 5 °C

The various beginning and end dates given by the
methods is reflected in the various lengths of vegetative
periods. In an average of all stations, the great vegeta-
tive period given by the TS method is shorter by 5 days
compared to those given when using the CD6 method
and by 7 days compared to those given when using
CD5. For individual stations large variability is seen
in the results for individual stations: in stations with
lower altitudes, a shorter period is prevalent when the
TS method is employed, by up to 18 days. For colder
stations, this difference changes, and in an extreme ex-
ample, the length of the vegetative period estimated by
TS was longer by 8 days compared to CD6.

We showed earlier that different methods often
give different results. In regard to average results for
the period 1961-2007, discrepancies are somewhat
suppressed. This was valid for the delimitation of the
beginning and end date of the vegetative period. The
question is whether it is also valid for other characte-
ristics, like the sum of temperatures over a period, pre-
cipitation total, etc. We will not be discussing such char-
acteristics in this article but we do need to make a few
comments related to this. The influence of the period
length on some of the characteristics is straightforward:
a longer period given by one of the methods also means
that the sums of temperature or precipitation sums will
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Fig. 3. End of the period with prevailing temperatures 5 °C — differences between sums of temperatures and 6 consecutive
days methods, polynom of 2™ degree.

32



increase. But average temperatures, for instance, can
behave in another way: the average temperature is sup-
posed to be lower over longer periods — since the meth-
ods differ in those parts of a year with cold days. It is a
more complicated case when the TS method gives the
same results for the length of a vegetative period as the
CD6 (or CDS5) method. In the case of different dates
for the beginning and end of the period, then it always
holds true that the temperature sums according to the
TS method are bigger than the temperature sums for
the period estimated by CD6 (or CD5). The explanation
for this is that the TS method (method of temperature
sums) does not exclude any warm wave and omit colder
waves, while the CD method does not work with tem-
perature values themselves, it just estimates the period
with a temperature over or below a limit value. Into
such a period, the CD method then simply also includes
the cold waves and omits the warm waves.

Period with prevailing temperatures above 10 °C

The consecutive days (CD) method was used within the
CECILIA project only for the delimitation of the great
vegetative period. For its application to the small ve-
getative period or the vegetative summer (i.e. higher
limit values), the usage of this method without any deep
analysis is questionable. The problem with higher limits
is that, with more and more years, it is not possible to
find a given number of consecutive days. In regard to
periods with prevailing temperatures above 10 °C, while
it was not possible to delimit the vegetative period us-
ing the CD6 method in 74 out of all 12,596 cases (15
stations out of all 268 stations), with CD5, it was not

possible in only 34 cases (9 stations). The TS method
does not put any limitation constraints on the number
of days (just one day is sufficient) and, in this case, the
small vegetative period was able to be estimated in all
cases.

Very shortly, we will mention the percentage of
cases in which the methods give the same results. For
the timing of the beginning date of the small vegetative
period, the results coincide in 57% of the cases for TS
and CD6 and in 56% for TS and CD5. CD6 and CD5
coincide in 82% of cases. Dependence on altitude is evi-
dent in the results (see Fig. 4). In the average results for
stations up to 900 m a.s.l. in the period 1961-2007, the
TS method gives a 3-day earlier beginning date to a 9-
day later date compared to CD6. For the coldest stations,
the TS method shows noticeably later dates than the CD6
method. The explanation is simple: colder years are not
included in the CDG6 calculation, since the given number
of consecutive days was not reached. The results of CD6
are delayed by 0 to 8 days after those of CDS5.

Similar results are obtained for dating the end date
of a period with prevailing temperatures above 10 °C.
The TS method coincides with CD6 in 54% of cases
and with CD5 in 55% of cases. CD6 and CD5 coincide
in 81% of cases. For average results in lower altitudes,
TS and CD6 results are similar (maximal difference is
4 days, for both earlier and later days). For higher alti-
tudes, TS method again delays the end date compared
to CD6 method (see Fig. 5). CD6 results show delays
of 0 to 13 days (more on stations with higher altitudes)
compared to those of CDS5.

The length of the small vegetative period is usu-
ally shorter by a few days for TS than for CD6 and for
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Fig. 4. Beginning of the period with prevailing temperatures 10 °C — differences between sums of temperatures
and 6 consecutive days methods, polynom of 2™ degree.
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stations with lower elevations. For higher altitudes, it
was the opposite. It is needed to make a remark to these
results that in case that the period was not estimated by
the method, its length was set to zero.

Period with prevailing temperatures above 15 °C

In the estimation of the vegetative summer, the CD
methods face considerable difficulties. For stations
with higher elevations, the cases in which a number of
5 or 6 consecutive days is not found is very high: 1,844
cases (15% of all cases) for CD6 and 1,074 cases for
CDS5. Vegetation summer was able to be established for
only 32 stations in all the years between 1961 and 2007
in the case of CD6 method. In the case of CDS5 it was
105 stations (out of 268 stations). With the TS methods
(where one day with air temperature of 15 °C or more
is sufficient), there was only one case in the entire per-
iod of 1961-2007 when it was not possible to estimate
vegetation summer.

The same beginning date is found with both the
TS and CD6 methods in 37% of the cases, with TS and
CDS5 in 36% of the cases, and with CD6 and CDS5 in
75% of the cases. For average results for the period
1961-2007, in comparison to CD6, TS shows delayed
beginning dates of the vegetative summer: from 0 days
for lower stations and up to 40 days for mountain-
ous stations (see Fig. 6). CD6 method results are also
delayed in comparison to those of CDS5, but here it is
caused by a higher number of cases in which it was not
possible to estimate the vegetative summer.

For the end date estimation, TS coincides with
CD6 in 31% of the cases, TS and CD5 in 29% of the

cases and CD6 and CDS5 in 75% of the cases. For aver-
age results, in comparison to CD6, TS is delayed up to
24 days for mountainous stations, but for some lowland
stations, TS is up to 3 days earlier (see Fig. 7).

In comparison to CD6, TS methods results give the
length of vegetative summer shorter by several days for
lowland stations. With increasing altitude, this quickly
changes, and TS estimates a longer vegetative summer
than CD6 for most of the stations (thanks to the fact that
the length of the vegetative summer is often zero).

Utilization of long-term averages for the calculation

The last point discussed in this article is the testing of
the utilization of long-term averages (1961-2007), i.e.
daily normals, for vegetative period dating. In such
data, air temperature rises and drops relatively smooth-
ly within a year, and so therefore, the difference in re-
sults of various methods should not be as noticeable.
This presumption proved true in 85% of the cases in a
comparison of the TS method with the CD6 method. In
the rest, the maximum difference was 13 days.

If we compare the differences between the in-
dividual years and results obtained from long-term
averages (daily normals) within the individual meth-
ods, we find quite big differences. Generally, the TS
method shows smaller differences than CD6 or CD5.
Differences in results are least for setting the limits for
the period with prevailing temperatures above 5 °C,
larger for 10 °C and the largest for 15 °C. For exam-
ple, with the TS method, temperatures above 5 °C and
the beginning date, the maximum difference is 12 days
earlier and 6 days later for the daily normals method
compared to individual years.
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Fig. 5. End of the period with prevailing temperatures 10 °C — differences between sums of temperatures and 6 consecutive
days methods, polynom of 2™ degree.
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Conclusions

In this work, our aim was to test various methods of dat-
ing the vegetative period: a method using temperature
sums (TS) and a method using consecutive days (CD6

800 1000 1200 1400 1600

— differences between sums of temperatures and 6 consecutive
ynom of 2™ degree.

or CDS5). The differences in results obtained by these
various methods for various limit values (periods with
prevailing temperatures of 5, 10 and 15 °C) were stud-
ied on a large dataset of 268 technical series created for
the Czech Republic. The percentage in which the results
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were the same is about 50%, but in individual cases, the
differences can be quite huge. The problem with the CD
methods is that they may give the start date of a vegeta-
tive period in winter after a short thaw; on the contrary,
in cases when temperatures fluctuate around 5 °C, the
estimate for the beginning date can be very late. Similar
problems are faced for the estimation of the end date of
the vegetative period. Unlike the TS method, the CD
method has another methodological problem and this
is the utilization of a “half year”, which is set to the
end of June. It would be possible to set it to late July,
but the fact is that the warmest days of a year can occur
in a longer time span. The CD method was unable to
estimate the vegetative period in some years (because
of 6 or 5 successive days being a condition), while with
the use of the TS method, small vegetative periods and
even the vegetative summer were found to be longer
than 100 days.

Utilization of daily normals (long-term averages)
for delimitation of the vegetative period lead to dif-
ferent results compared to calculations for individual
years. Thus, such simplification should be only applied
with caution.

All the calculations for such a huge dataset were
obtained through the use of ProClimDB software
(STEPANEK, 2008), which is available on the Internet.
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Vymezeni vegetacniho obdobi podle priimérnych dennich teplot vzduchu

Suhrn

K vymezeni vegetacniho obdobi se Casto vyuziva zjednoduseného pfistupu pracujiciho s primérnymi dennimi
teplotami vzduchu. Velké vegetaéni obdobi, malé vegetacni obdobi a vegetacni 1éto je vymezeno pomoci teplot
vzduchu 5, 10 a 15 °C. Samotné vymezeni jednotlivych obdobi je ale s ohledem na ¢asté kolisani teploty vzdu-
chu velkym problémem. Predkladany ptispévek analyzuje a srovnava dvé rizné metody uréeni nastupu a konce
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vegetacnich obdobi. Prvni z nich je metoda sousedicich dnd, kdy se za zacatek obdobi bere vyskyt prvnich n-dni
nasledujicich za sebou s teplotou vzduchu rovnou a vyssi teploté hledaného obdobi. Vétsinou se pracuje s 5 ¢i 6
dny. Konec obdobi se vyhleda podobné pii vyskytu n-dni s teplotou nizsi nez je teplota vymezujici hledané obdobi.
Druhy pfistup je velmi odlisny. Metoda teplotnich sum pracuje s konkrétnimi hodnotami teploty vzduchu a srov-
nava teplé a chladné viny (dny s teplotou nad a pod hrani¢ni hodnotou) mezi sebou. Tato druha metoda se mize
pravem oznadit jako vynikajici metoda slouzici k vymezeni obdobi s pievladajicimi teplotami.

Na datovém materialu 268 stanic Ceské republiky za obdobi 1961-2007 byly porovnany vysledky jednot-
livych metod. Bylo zjisténo, ze metoda 6, respektive 5 sousedicich dnii a metoda teplotnich sum davaji stejné
vysledky zhruba v 50 % ptipada (u teplot 15 °C to bylo méng). Extrémni rozdily dosahovaly az 100 dni. V dlou-
hodobych primérech se rozdily zmensi, ale jen vyjime¢né jsou nulové.

Rovnéz byla otestovana moznost vyhledavani vegetacnich obdobi pomoci dlouhodobych hodnot teploty
vzduchu. I zde bylo prokazano, Ze tento pfistup neposkytuje kompatibilni vysledky s pfistupem pracujicim s daty
jednotlivych let.

Cilem ¢lanku bylo, vedle piehledného popisu jednotlivych metod vymezovani vegetaénich obdobi, ukazat,
ze ruzné zpusoby hledani téhoz mohou a davaji riizné vysledky. Tuto skute¢nost je nutno respektovat v jakémkoli
védeckém badani a nedopoustét se pripadnych omyli srovnavanim nesrovnatelného.
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