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Abstract–Quality control and homogenization has to be undertaken prior to any data 

analyses in order to eliminate any erroneous values and non-climatic biases in time series. 

In recent years, considerable attention was paid to daily data since it can serve, among 

other conventional climatological analyses, as non-biased input into extreme value 

analysis, correction of RCM outputs, etc. In this work, we describe and then apply our 

own approach to data quality control of station measurements, combining several 

methods: (i) by analyzing difference series between candidate and neighboring stations, 

(ii) by applying limits derived from interquartile ranges, and (iii) by comparing the series 

values tested with “expected” values – technical series created by means of statistical 

methods for spatial data (e.g., IDW, kriging). Because of the presence of noise in series, 

statistical homogeneity tests render results with some degree of uncertainty. In this work, 

the use of various statistical tests and reference series made it possible to increase 

considerably the number of homogeneity test results for each series and, thus, to assess 

homogeneity more reliably. Inhomogeneities were corrected on a daily scale. In the end, 

missing values were filled applying geostatistical methods; thus, the so-called technical 

series for stations were constructed, which can finally be used as quality input into further 

time series analysis. These methodological approaches are applied to daily data, for 

various meteorological elements within the area of the Czech Republic in the period 

1961–2010, which allows demonstrate their usefulness. Series were processed by means 

of the developed ProClimDB and AnClim softwares (http://www.climahom.eu). 

 

Key-words: data quality control, homogenization, statistical correction of inhomogeneities, 

daily data processing, climatological time series 
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1. Introduction 

For any meaningful climate analysis, investigated time series should be 

homogeneous, which means that their variations are caused solely by variations 

in weather and climate (Conrad and Pollak, 1950). Thus, prior to any analyses, 

the need to homogenize data and check their quality arises. Unfortunately, most 

of the climatological series that span from decades to centuries, contain 

inhomogeneities caused by station relocations, change of observers, changes in 

the vicinity of the stations (e.g., urbanization), changes in instruments, observing 

practices (e.g., different formulas for calculating daily means, different 

observation times), etc. (Aguilar et al., 2003). Another important requirement 

for climatological analyses is the quality of the individual values, where series 

should be free of errors and have a low number of missing values (Vicente-

Serrano et al., 2010). 

In the Czech Republic, this topic has been a focus of interest for several 

years. The first studies devoted to the homogenization of long series of air 

temperature, precipitation, and relative humidity for individual stations (e.g., 

Macková, 1997; Brázdil and Štěpánek, 1998; Brázdil et al., 1996, 2000, 2001), 

which makes their use difficult (their availability, purpose of the given study, 

etc.). Later, studies devoting to the whole county have emerged (Štěpánek, 2003; 

Štěpánek and Mikulová, 2009; Štěpánek et al., 2009), and this interest has 

continued up to the time of this study dealing with all the basic climatological 

characteristics throughout the whole territory of the Czech Republic. In recent 

years, considerable attention has also been devoted to the analysis of daily data 

(e.g., Klein Tank et al., 2002; Vincent et al., 2002; Wijngaard et al., 2003; 

Brunet et al., 2006; Brandsma and Können, 2006; Della-Marta and Wanner, 

2006; Vicente-Serano et al., 2010), which then may be used for various 

analyses, including those that were not possible to apply when homogenizing 

only monthly data, like the analysis of extreme value (Sacré et al., 2007; Kyselý 
and Picek, 2007; Costa and Soares, 2009).  

The organization of meteorological observations (i.e., maintaining the 

station network) and administration of collected data belong among the main duties 

of the Czech Hydrometeorological Institute (CHMI). The climatological database 

CLIDATA (Tolasz, 2008) serves very well for the usual quality control of the 

collected data (using GIS), but for the historical records, we face a lack of human 

resources, since the system requires user input. The software tools ProClimDB and 

AnClim (Štěpánek, 2010a, 2010b) allow automation of the process for quality 

control, homogenization, and filling of missing data but, at the same time, give the 

user a variety of outputs from which he can easily read what happened during the 

data processing and can track back all the important changes made to data, and also 

he can change the parameters and re-run the calculation. Thus, the ProClimDB and 

AnClim complement the aforementioned CHMI database system very well. 

However, it can also be used as a stand-alone application. 
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The general scheme of data processing that we advise being performed 

before any analyses includes the detection, verification, and possible correction 

of outliers (at the sub-daily scale – using the measured values), creation of 

reference series, homogeneity testing applying various statistical tests to better 

account for uncertainties in the results, determination of inhomogeneities in the 

light of test results and metadata (in monthly, seasonal and annual scale), 

adjustment of inhomogeneities (in daily scale) and, finally, the filling of missing 

values (see Fig. 1). We applied this approach to various meteorological elements 

available in our area in the period 1961–2010: mean, maximum and minimum 

air temperature, precipitation totals, water vapor pressure, wind speed and 

sunshine duration. 
 

 Data Processing

Interquartile Ranges Comparing to Neighbours

Alexandersson test Bivariate Test ...

from Correlations from Distances

Filling Missing Values

Adjusting Data

Hom. Assessment

Reference Series

Homogeneity Testing

Combining Near Stations

Quality Control - Outliers

Probability

 Daily, Monthly,  

 Seasonal and 

 Annual Values

Several 

Iterations

 Daily Values

 Daily Values

 

Fig. 1. Scheme of data processing – data quality control and homogenization. 

 

2. Data Quality control 

There is a lack of a generally accepted methodology for data quality control 

(contrary to homogenization). But, without outliers being properly treated, 

homogenization and analysis may render misleading results. Therefore, we 

devoted considerable attention to the methodology of outlier detection, to 

something that could, moreover, be automated to process large datasets of 

daily/sub-daily values (whole country dataset). This quality control was then 
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applied to historical records which had not yet been processed by the methods 

used nowadays (using GIS and user interaction). 

In our approach, data quality control is carried out by combining several 

methods:  

 

(i) analyzing series of differences between candidate and neighboring stations 

(i.e. pairwise comparisons);  

(ii) applying limits derived from interquartile ranges (either to individual 

series, i.e. absolutely, or better, to series of the difference between 

candidate and reference series, i.e. relatively); and 

(iii) comparing the series of tested values with “expected” (theoretical) values – 

“technical” series created by means of statistical methods for spatial data 

(e.g. IDW, kriging).  

Neighboring stations (method, (i)) or reference series (method, (ii)) may be 

selected either by correlations or distances (in the case of temperature, the 

results are different, while for precipitation, the selection coincides). Correlation 

coefficients can be applied either to raw series or to series of first differences 

(see, e.g., Peterson, 1998). In our case, for comparison with neighbor stations, 

up to six of the nearest stations were selected, with significant correlation 

coefficients, a distance limit of 400 km and an altitude difference restricted to 

500 m. The distance limit was set with the help of a preceding analysis about 

how correlation coefficients drop with distance and change in altitude. 

A method for outlier detection that could be automated to the greatest 

extent was a priority, since millions of values had to be processed for each 

meteorological element. Such a method was finally found and successfully 

applied. It utilizes a combination of several characteristics and their limits are 

based on the methods mentioned above (details on the quality control process 

may also be found in the documentation for the ProClimDB software, see 

Štěpánek, 2010b). No method on its own was found adequate; only their 

combination leads to satisfying results, i.e. the discovery of real outliers and 

suppression of false alarms. Parameters (settings appropriate to methods) had to 

be individually found for each meteorological element. The setting of 

parameters for outlier detection was validated using stations selected within 

different parts of the Czech Republic and also representing different altitudes.  

As for the number of found suspicious values, the wind speed seems to be 

the most problematic variable, while air temperature has a relatively low number 

of problematic values (see Fig. 2). The number of outliers has a clear annual 

cycle. For most of the elements (e.g., air temperature), a higher number of 

outliers was detected in the summer months than in the winter months (larger 

spatial differences in summer are related to the increased influence of radiation 

factors compared to winter patterns, prevailingly influenced by circulation 

factors). More outliers were detected in the morning (7:00 local mean time – 
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LMT) and evening (19:00 LMT) observation terms compared to 14:00 LMT 

(associated with steeper gradients in the former case). For precipitation, there 

are two maxima per year: in the summer months and in December–January (this 

pertains to problems with solid precipitation measurements in winter), while 

during spring and autumn, a lower number of outliers were detected. The 

number of detected outliers also changes with time. The higher number of 

temperature outliers since the late 1990s coincides well with the transition to 

automatic measurements. Our explanation is that all values coming from 

automatic measurements (including errors) are stored directly into the database, 

while in the case of manual measurements, the observer revises the measured 

values before sending them to CHMI. In the last years, the number of outliers is 

again lower, owing to improved data quality control in the database. Conversely, 

in the case of precipitation, no increase of errors after automation was 

encountered (Fig. 3).  
 

 

 

 

 

 
 

Fig. 2. Percentage portions of the number of errors detected in the total number of tested 

values for meteorological stations in the territory of the Czech Republic in the 1961–2009 

period. Explanations: T – air temperature (T07, T14, T21 – observation terms, TAVG – 

daily mean), TMA – daily maximum air temperature, TMI – daily minimum air 

temperature, E – water vapor pressure (E07, E14, E21 – observation terms, EAVG – daily 

mean), F – wind speed (F07, F14, F21 – observation terms, FAVG – daily mean), Fmax – 

maximum daily wind gust, SRA – daily precipitation total, SSV – daily sunshine 

duration. 
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Fig. 3. Number of detected problematic values re-calculated per one meteorological station in the 

territory of the Czech Republic in the individual years of the 1961–2009 period: a) air temperature 

(observation terms and daily mean), b) maximum air temperature, c) minimum air temperature, d) 

precipitation total, e) water vapor pressure (observation terms and daily mean), f) wind speed 

(observation terms and daily mean), g) sunshine duration. The values are smoothed with a low-

pass Gaussian filter for 10 years (red line) and complemented by the linear trend. 
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3. Methodology of homogenization 

The general steps to be taken during homogenization consist of reference series 

creation (serving for comparison with tested series; this is a principal point of 

relative homogenization, see, e.g., Conrad and Pollak, 1950), applying statistical 

tests for testing the homogeneity of candidate series, homogenization (correction of 

inhomogeneities detected) and filling missing values (some prefer to fill missing 

values before homogenization). The individual steps are discussed, e.g., in 

Štěpánek et al. (2012), including a comparison of the results for various parameter 

settings (methods of weighting, number of stations used, individual statistical tests 

applied, method of correlation calculation for selection of neighbors, etc.)  

Because of noise in time series, statistical homogeneity tests render results 

with some degree of uncertainty (see Fig. 4). In this work, the use of various 

statistical tests, types of reference series and time frames (monthly, seasonal, 

and annual series) allowed a considerable increase in the number of 

homogeneity test results for each series tested and thus to assess the 

homogeneity more reliably.  

 
 

 

Fig. 4. The relative proportion (%) of the number of detected inhomogeneities of various sizes 

in the theoretically possible number of all inhomogeneities detected by the Alexandersson’s 

SNHT test for the significance level of α = 0.05. Generated series shorter than 50 years with 

annual standard deviation were used. Zero false detection (blue) corresponds to the exact 

inhomogeneity estimation in the given year; further false detections are given for 1, 2, or more 

years apart (grey, white, and red). A total of 180 series were used for each category of the 

inhomogeneity size in mean (shift). The proportion of inhomogeneities exceeding 100% is 

due to dividing series into more parts during the testing. 

 

 

 

The relative homogeneity tests applied were as follows: the standard normal 

homogeneity test [SNHT] (Alexandersson, 1986, 1995), the Maronna and Yohai 
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bivariate test (Potter, 1981), and finally, the Easterling and Peterson test 

(Easterling and Peterson, 1995). Reference series were calculated as weighted 

means from the five nearest stations (measuring within the same period as the 

candidate series, they were also newly applied individually), with statistically 

significant correlations, a distance limit of 300 km, and an altitude difference 

limit of 500m. The weight (inverse distance) for temperature was taken as one 

and for precipitation as three. Neighbouring station values were standardized to 

the mean and standard deviation of the candidate station. The detection of 

inhomogeneities was performed for series divided into a maximum duration of 

40 years, with an overlap for two consecutive periods of 10 years (due to 

requirements of SNHT to test only one shift in a series). The tests were applied 

for series of monthly, as well as seasonal and annual means (totals in the case of 

precipitation and sunshine duration). 

The main criterion for determining a year of inhomogeneity was the 

probability of detection of a given year, i.e., the ratio between the count of 

detections for a given year from all test results for a given station (using type of 

reference series, range of tests applied, monthly, seasonal, and annual series) 

and the count of all theoretically possible detections (for more details of 

reference series creation and testing, see Štěpánek et al., 2012). 

After the evaluation of detected breaks and a comparison with metadata, a 

final decision on the correction of inhomogeneities was made. Data were 

corrected on a daily scale. The adjustment of such inhomogeneities was 

addressed by means of a reference series calculated in a similar way as 

described above. 

We created our own correction method, an adaptation of a method for the 

correction of regional climate model outputs by Déqué (2007), itself based on 

assumptions similar to those implicit in methods described by Trewin and 

Trevitt (1996) and Della-Marta and Wanner (2006), which apply variable 

correction according to individual percentiles (or deciles). Our process is based 

on a comparison of percentiles (empirical distribution) of differences (or ratios) 

between candidate and reference series before and after a break. Percentiles are 

estimated from candidate and references series separately (not for the same 

date). Each month is processed individually, but the values of adjacent months 

before and after are also taken into account to ensure smoother passage from one 

month to another. Differences of candidate and reference series for individual 

percentiles are treated before and after a break and smoothed by low-pass filter 

to obtain a final adjustment based on a given percentile (see Fig. 5 for 

illustration). Values before a break are then adjusted in such a way that we find a 

value for the candidate series before a break (interpolating between two 

percentile values if needed) and the corresponding correction factor, which is 

then applied to the values to be adjusted. Special treatment is needed for 

extremes at the ends of distribution. A comparison of the DAP approach and the 

“classic” one using monthly values is shown in Fig. 6. 
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Fig. 5. Adjustment of series of daily mean air temperatures from the Velké Pavlovice 

station with an inhomogeneity detected in April 1975: a) quantiles (empirical distribution) 

of tested and reference series before the break, b) quantiles (empirical distribution) of 

tested and reference series after the break, c) the difference between tested and reference 

series for quantiles before and after the break, d) values of adjustments for quantiles 

(difference of tested and reference series differences before and after the break) and their 

smoothing by low-pass filter (final value of adjustments), e) adjustment values for a 

specific air temperature, f) original and homogenized series (monthly means). 

- smoothed 
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Fig. 6. Example of the series adjustment for inhomogeneity applying the classic approach 

with use of monthly data (solid blue line; smoothed corrections: dashed black line) and 

monthly means of daily corrections using DAP – distribution adjusting by percentiles 

method (solid red line; dotted red (blue) lines show the monthly maxima (minima) from 

daily corrections). The series is mean daily air temperature measured at station Bystřice 

pod Hostýnem with inhomogeneity on Januar 1, 1985. 

 

Various characteristics were analyzed before applying the adjustments: the 

increment of correlation coefficients between candidate and reference series 

after adjustments; any change of standard deviation in differences before and 

after the change; the presence of linear trends, etc. In the event of any doubt, the 

adjustments were not applied.  

Homogeneity testing, evaluation and correction of inhomogeneities 

detected were performed by several iterations, in which more precise results are 

gradually obtained. Missing values were filled after the homogenization and 

adjustment of inhomogeneities in the series. This means that the new values 

filled are estimated from data which are not influenced by possible shifts in the 

series. Filling missing data before homogenization may negatively influence 

inhomogeneity detection.  

A preference for testing individual observation term series, if available, 

belongs among the recommendations for further homogenization improvement, 

since inhomogeneities are manifested in a different way in them (see Fig. 7). 

Further improvement can potentially be achieved by grouping values into 

categories, e.g., using weather types and testing individual categories alone. 

Within the COST Action ES0601 (“Advances in homogenization methods 

of climate series: an integrated approach – HOME”, 2006–2011), parameter 

settings used in this work were verified (at least for creation of reference series 

and detection of inhomogeneities that were run in the monthly mode) for air 

temperature and precipitation. The best parameter settings for air temperature 

were achieved applying a probability of detection equal to 20%, using 

correlations for neighbors selection calculated from the first differenced series, 
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pairwise comparison with neighbors, and running several iterations of 

homogeneity testing and correction. The second and third iterations improved 

the series the best, while further iterations meant only negligible improvement. 

As for precipitation parameter settings, the best results were gained applying 

probability of detection equal to 10%, using correlations for neighbors selection 

calculated from the first differenced series, and pairwise comparison with 

neighbors; however, improvement of statistical characteristics of the series after 

homogenization was not as profound as in the case of air temperature. These 

settings will be applied in the follow-up work dealing with historical records 

(before 1961). 

 

 

 
 

Fig. 7. a) Annual variation of the number of statistically significant inhomogeneities 

detected in air temperature series of observation terms (T07, T14, T21) and daily mean 

(TAVG) (Alexandersson’s test – SNHT, bivariate test, reference series calculated using 

distances and correlations); b) annual variation of the size of corrections for individual 

observation terms and daily mean. Data refer to 230 stations analyzed in the Czech 

Republic and Slovak Republic in the 1961–2005 period. 

4. Homogenization results for the Czech Republic 

In the 1961–2007 period, 1750 series of seven climatological characteristics 

were tested and some inhomogeneities were found in 42% of them (Table 1). 

This value is underestimated, due to the low number of detections in 

precipitation series, in which breaks were detected in only 15% of series. For all 

other characteristics, this number is above 50%. The number of detected 

inhomogeneities varies according to the meteorological element (Fig. 8). For 

homogenization, just as for data quality control, the most problematic 

meteorological element is wind speed, where 75% of series were detected as 

inhomogeneous. Wind speed is a very specific meteorological element because, 

before automation, which took place since about 2000, it was estimated 

subjectively by observers using the Beaufort wind force scale. 
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Table 1. Number of breaks detected at meteorological stations in the Czech Republic in 

the 1961–2007 period for selected characteristics of meteorological variables: T – mean 

air temperature, TMA – maximum air temperature, TMI – minimum air temperature, 

SRA – precipitation total, E – mean water vapor pressure, F – mean wind speed, SSV – 

sunshine duration. 

 

 

Meteorological 

element 

Number of 

series 

Number of series Ratio Number of breaks in series 

with break (%)     0   1   2   3 

T 181 100 55,2     81   77   21   2 

TMA 178 122 68,5     56   88   32   2 

TMI 179   92 51,4     87   68   23   1 

SRA 761 117 15,4   644 110     7   0 

E 173 123 71,1     50   83   34   6 

F 176 132 75,0     44   85   39   8 

SSV 102   55 53,9     47   49     5   1 

Total 1750 741 42,3 1009 560 161 20 

 

 

 

 

 

 

 

 

 

Fig. 8. Number of corrected inhomogeneities of selected characteristics of meteorological 

variables at stations in the territory of the Czech Republic in the 1961–2007 period: T – 

mean air temperature, TMA – maximum air temperature, TMI – minimum air 

temperature, SRA – precipitation total, E – mean water vapor pressure, F – mean wind 

speed, SSV – sunshine duration (the number of series tested for the individual 

characteristics is given in Table 1). Explanations for inhomogeneities: red – clarified by 

metadata, blue – no metadata. 
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For monthly values of air temperature and precipitation over the Czech 

Republic, the correlation coefficients between candidate and reference series are 

very high (median above 0.95 or 0.90, respectively; note that the rain-gauge 

station network is much denser than the climatological one). Along with mean 

wind speed, correlations are also very high in the case of the other 

characteristics. 

As for inhomogeneity detection itself, more breaks occur in the summer 

months for air temperature and sunshine duration (the influence of relocation 

and other artificial changes is greater, resulting from the influences of the active 

surface, such as prevailing radiation factors and increased volume of 

vegetation), while for precipitation, it appears in the winter months (mainly due 

to problems associated with the measurement of solid precipitation). Water 

vapor pressure and wind speed do not show such a clear annual cycle (Fig. 9).  

An annual variation is also clearly manifested in the correction of 

inhomogeneities. Considering the absolute values of corrections, the number of 

adjustments was higher during the summer months for temperature 

characteristics and water vapor pressure. After corrections, air temperature 

correlation coefficients increased mainly in the summer months and those for 

precipitation in the winter months. The largest increase in correlation coefficient 

after homogenization was observed in the case of wind speed.  

The knowledge of metadata is an import factor for the proper correction of 

detected inhomogeneities. Out of all corrected breaks, 44% can be explained by 

metadata (Fig 8). There are some differences in the size of corrections according 

to the causes of the inhomogeneity: the size of correction was higher for 

inhomogeneities explained by metadata for all characteristics except minimum 

temperature and sunshine duration, where the mean size of corrections was 

similar to the case of missing metadata, and for precipitation, where it is even 

lower (however, for precipitation, only a small percentage of breaks can be 

detected). As it is evident from the results, the automation of measurements had 

a very strong influence on the homogeneity of series, as well as on the 

occurrence of outliers: for mean and maximum temperature and water vapor 

pressure, the size of the corrections was higher in the case of automatic 

measurements than the mean of over-all corrections. For example, the 

inhomogeneities in the series of maximum air temperature caused by automation 

are higher on average by 0.1°C than breaks not confirmed by metadata. Because 

the automation of measurements was introduced in the CHMI station network 

successively from the mid-1990s (see Fig. 10), it was possible to detect and 

make corrections without major problems. 
 

 



136 

 

 

 

 

Fig. 9. Annual variation in the number of detected statistically significant inhomogeneities (α 

= 0.05) for selected climatological and rain-gauge stations in the territory of the Czech 

Republic in the 1961–2007 period: a) mean air temperature, b) maximum air temperature, c) 

minimum air temperature, d) precipitation total, e) mean water vapor pressure, f) mean wind 

speed, g) sunshine duration (Z – winter, J – spring, L – summer, P – autumn; R – year). 
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Fig. 10. Number of inhomogeneities detected in the series of climatological and rain-gauge stations in 

the territory of the Czech Republic in the 1961–2007 period: a) mean air temperature, b) maximum air 

temperature, c) minimum air temperature, d) precipitation total, e) mean water vapor pressure, f) mean 

wind speed, g) sunshine duration (yellow – break without metadata, red – break with metadata, blue – 

break with automation of measurements); AMS express a change to automatic measurements. 
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5. Technical series 

Data quality control, homogenization and filling missing values lead to the creation 

of the so-called “technical” series for mean, maximum and minimum temperatures, 

precipitation totals, sums of sunshine duration, mean water vapor pressure, and 

wind speed. Such series may be used for further data analysis, because their values 

are consistent and complete over a given period. They were calculated for 268 

climatological and 787 rain-gauge stations of the CHMI network in the 1961–2010 

period, and actual values are continually added. Despite the fact that a smaller 

number of stations were available for some of the studied climatological 

characteristics (e.g. 196 stations for sunshine duration or 257 stations for water 

vapor pressure), “technical” series were completely calculated (for arbitrary station 

location or regular gridded network). In this way, we have a complex set of 

meteorological variables for each position of climatological stations, which can 

easily be further used (e.g., for evapo-transpiration calculation). 

The possibility of calculating “technical” series for new positions, either in 

irregular or regular network, e.g. for grid points of regional climate model 

(RCM) outputs, allow their use for validation and correction of RCM outputs in 

each grid point. In the case of the RCM ALADIN-Climate/CZ (Farda et al., 

2010), series were calculated with 10x10 km resolution, specifically for 789 grid 

points over the Czech Republic (Fig. 11). The method for the “technical” series 

calculation is similar to the calculation of theoretical values during the data 

quality control (for more details, see, e.g., Štěpánek et al., 2011).  
 

 

 

Fig. 11. Grid points of the outputs of RCM ALADIN-Climate/CZ for which “technical” 

series for the 1961–2009 period were calculated. 
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6. Conclusions  

In the Czech Republic, experience with data quality control and homogenization 

has existed for several years. For data processing, software packages AnClim 

(Štěpánek, 2010a), LoadData and ProClimDB (Štěpánek, 2010b) were created. 

They offer complex solution, from tools for handling databases, through data 

quality control to homogenization of time series, as well as time series analyses, 

extreme value evaluation, and model output verification.  

In this work, we summarize the effort and methodology behind outlier 

detection, series homogenization, and interpolation techniques for various 

climatological characteristics in the territory of the Czech Republic in the 1961–

2010 period. In total, over 62 million values were data quality checked, for 

which the automation of the process was crucial. The final results are acceptable 

only because of the combination of several methods. The approach became part 

of the ProClimDB software (Štěpánek, 2010b). For correct outlier detection, it is 

necessary to work directly with measured values in the standard observing terms 

(e.g. 7:00, 14:00, 21:00 LMT), since possible errors can be masked in the 

“aggregated” values (daily means, monthly means, or sums).  

Similar to the quality control, the aim of the created software for 

homogenization was to provide the user with support information for making 

quick, efficient, and correct decisions. Thanks to the COST Action ES0601 

benchmark dataset, various parameter settings were checked in the software and 

recommended: finding neighbor stations using correlations of series of the first 

differences, performing homogeneity testing individually with each of the 

neighbors (pairwise comparison), weighting of the number of detected 

inhomogeneities for the homogeneity evaluation (weights of five for annual 

values, two for seasonal values, and one for monthly values). The correction of 

inhomogeneities was performed on a daily basis using our own approach (DAP 

–distribution adjusting by percentiles).  

Quality control and correction of inhomogeneities have been performed on 

a daily (sub-daily) basis for all key meteorological variables over the territory of 

the Czech Republic in the 1961–2010 period. The homogenization of data 

before 1961 has only been carried out on the monthly basis so far (Štěpánek, 

2003). 

Due to the “technical” series calculated in both station and various regular 

grid point locations, we have gained a sufficiently large number of 

climatological series for subsequent analysis. These series are free of detectable 

outliers and inhomogeneities, have had their gaps filled, and are being applied to 

research in various projects in climatology and hydrology. From the “technical” 

series, we have also created maps for various meteorological variables for each 

month and day in the period of 1961–2010 (i.e., more than 130,000 maps). 

Further steps will lead to the processing of series of individual observation 

terms and daily historical records before 1961, as well. 
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