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Example how to proceed during data processing 

(target: homogenization)
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General scheme of data processing
· Download data from central database (e.g. Oracle): use LoadData application.

· 1. Set a connection (“Connection“ tab)

· 2. Select proper profile (for the right database table). You can use predefined options – use the Change profile button to change profile.

· 3. Specify what you want to download in “Download data” tab – in Info_file (e.g. stations, elements, periods). 3b. Use “help” buttons with list of stations IDs, list of elements and other info for right query definition 
· 4. Download data

· 5. Change table structure of output file, if needed, using “Cross table” tab (redistribute e.g. months to individual columns). This output DBF file can be used directly in ProClimDB. To be suitable for AnClim: use “Output“ tab for creating TXT files or run the LoadData application straight from AnClim (menu File - Download from Oracle) – all the steps for data processing will be done by download wizard automatically.

[image: image2.emf]
· Process the whole dataset in ProClimDB (monthly or daily mode of the ProClimDB software): to handle the software: use right click upon edit boxes for opening the file, copying template (output) files to new ones, displaying content of files, etc. On the left side (Source files) you usually use right click – Open table. On the right side (Destination files) use right click – Load Template and Save as (copy) - to copy template file to a new one.

[image: image3.emf]
Some functions use neighbour stations, for such functions you need to create Info_file , with information about coordinates, altitudes, regions:
· Start with menu Get info – Create Info File: as input file select your Data file (e.g. downloaded data from your database). Output file will be Data_info file with information about stations present in the data file, their periods of measurement, number of missing values. Specify New Data file in case some period of a particular station(s) is to be split into several periods or any changes are need to written into data file. 
[image: image4]
· Use menu Get info - Import geography for importing geography into Data_info file – e.g. coordinates, names of stations etc. 
[image: image5]
· Before homogenization, it is recommended to verify outliers in the series. There are basically two ways: 1.) comparing base station to its neighbours – using menu Neighbours - use Distances or - use Correlations (and then user defined function, the analogous way as in case of creating reference series). 2.) to use series of differences (ratios) between candidate and reference series. To create differences, use menu Toos - Get differences, after you get the results  use the Differences file as input in the menu Calculate - Find outliers and extremes.           You can very easily combine these two ways to finding outliers): when Viewing a file, press Command button and input command like: select * from neighbrs_cor.dbf a   left outer join outliers_logsra.dbf b     ON a.id = b.id and a.year=b.year AND a.MONTH=b.month   INTO TABLE neighbrs_k_outliers.dbf ).    It is highly recommended to run quality control on measured data (i.e. daily data for observation hours!). 
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To repair erroneous values in your original Data file,   in Output-Neighbours file rename column Expect_val to Value (if you would like to use these values for correction, but it is highly recommended you check the values in archives etc.) and then run function: Tools – Replace values (option: for given times)
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Remark: For setting “years per one part” in 7-2 function, you can consult function Get Info – Number of stations:
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· Combining near stations measurements (to find cases of near stations with continuous measurements): first step – getting list of near stations – use menu Neighbors - get nearest stations (1). Go through the proposed list of stations to be combined, put away stations that are not suitable by marking a proper row for deleting (the very left thin column). For combining the series, run menu Neighbors - Reconstruct (2). Stations not marked for deleting will be combined. 
 Note: after creating new Data file with reconstructed series, you should again create Data_info file.
· Now you can create e.g. reference series using either distances  - menu Reference - from Distances or correlations - menu Reference - from Correlations. In the latter case you need to calculate correlations between all pairs of stations in advance (using menu Calculate - Correlations specifying whether to use normal series or first differenced ones, minimum length of common period etc.). When creating reference series, specify how many stations to use, whether to use weighted or unweighted average, use whole periods or divide series into e.g. 40 years parts with some overlap period of adjacent parts. It is advisable to create Info_file only as the first step, then to go through proposed lists of stations for creating reference series (looking at info about correlations, distances, altitudes, regions etc.), to edit and modify this list   and in the end to create reference series using your revised list of stations  - in menu Reference - User defined (further options like standardization are available then).
[image: image1]
[image: image10] After Ref_info_file preparing, you can calculate Reference and prepare Tested series for inhomogeneities testing. We recommend to standardize with regard to AVG and STD (because of possible gaps in neighbour stations),  Power for weights could be set 0.5 for temperature and 1.0 for precipitation, not to give too much weight for the nearest station (and thus to propagate its inhomogeneity into final reference series)
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· Following steps (background color like this)  are not required any more. In 8-4 function (menu Refer –    Reference Sereis – User Defined) with checked Export into TXT files and Launch AnClim  options. Input TXT files for AnClim are created automatically, AnClim software is launched and selected tests are run (either automatically, if you specify the items in Tests to run option, or manually (leave the option empty) – with selecting proper items in AnClim). Results from AnClim are automatically taken back into ProClimDB and converted into DBF files with required file structure (suitable for 9-1 function). 
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· If you want to start testing homogeneity of the series, export into TXT files  both data of candidate and data of created reference series. Use menu Tools - Export to TXT files, do not forget to check the option “Suitable for AnClim”. I advise to put candidate series files into a folder (e.g. TXT\, and its reference series into its subfolder (e.g. \Refer\).
Remark: in a new version of the software (from 8.021), export to AnClim is done automatically, and results from AnClim are taken (again automatically) back to ProClimDB, so that you can just skip to 9-1 function (with TXT\test_results.dbf file). 
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· Homogeneity testing using AnClim software: it is possible to process all the stations (station data are stored in individual TXT files for AnClim) altogether. To open all the tested series, use menu Tools - Multiopen files and select all the desirable files (or drag selected files form Explorer). 

· For testing all the open series at the same time, use menu Tools - Automation – Gather from All files. [image: image15.png]Anclim (v4.98)
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 For testing relative homogeneity, check Merge files option, then select whether to use differences of ratios (by clicking upon a proper button). In case we created reference series for each candidate individually, check One-to-one option and click Define button to specify, how to find reference series for each candidate (e.g. “refer\” for subfolder, and “_1_c” for suffix). Then check “for Merged” radiobutton and select desired test of homogeneity (t-test, SNHT, Bivariate test, Vincent test etc.). All the testing output is shown on the form and also saved into txt file. Save all the files with results like SaveResults_A.txt for SNHT,  SaveResults_B.txt for Biravate test, SaveResults_E.txt for Easterling and Peterson test,etc.[image: image16.emf] 
You can then export all the results of different tests, testing monthly and seasonal and annual averages, using different reference series etc., into dbf file (how to achieve this can be found in documentation for ProClimDB software, chapter 1.5.9.
Homog menu).
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· Homogeneity testing results can be processed back in ProClimDB. How to get back from AnClim homogeneity testing to processing in ProClimDB:

· There are several ways, they are described in documentation for the ProClimDB software. Recommended way of creating test_results.dbf file from TXT AnClim output files with test results:    in ProClimDB: use function Tools – Import from TXT/DBF files: check the Import TXT files option, set Delimited with: ’,;:’. Uncheck Create new output file option! (otherwise the results in txt files will not be imported into DBF file with proper structure for further processin). You have to proceed each test output individually, e.g. Alexandersson test: set Files (filter) option: Saveresults_A*.txt, destination file (Import file): test_results_A.dbf. (find proper test_results_*.dbf file for each particular test in folder Data\Test_results). 
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· After you create proper dbf files for each particular test (monthly and seasonal results are saved in one dbf file), you can merge all the test_results dbf files: you will use the same function (Import from TXT/DBF files), but now check the Import DBF files option. Note: keep only test_results*.dbf files in the proper folder, do not mix with e.g. hom_results files).
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· Homogeneity testing results are processed in ProClimDB using menu Homog – Homogenization results processing (1) 
[image: image19]and then Homogenization results processing II (2). In the end you get numbers of inhomogeneity detections for individual years, groups of years etc. Then you have to verify these cases in metadata (in 9-4 function: Homog – Find in metadata  you can join information from your metadata to testing results.) and to decide which inhomogeneities to adjust. AnClim can also help – by having look at differences between candidate and its reference series etc (plotting in graphs). 
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If you want to plot differences of each candidate with its reference series, in AnClim click Merge series, in our case we can switch in the appeared form Use mask option and then to specify (in change button) how to find reference series (e.g. “refer\” for subfolder, and “_1_c” for suffix). [image: image20.png]1_dw.txt, U2A! — o] x|
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· After you know inhomogeneites to be adjusted, in ProClimDB select menu Adjust - from Correlations or Existing Reference (if you have daily data, you can run adjustment functions in Daily mode of the software). Create inhomogeneites.dbf file (you can take output of 9-3 or 9-4 function, mark rows  you do not want to process  for deleting) where you put what you want to adjust, by specifying station, year and month (if the month is greater than one, previous months are adjusted one year later). After the adjustment, have a look into output – Adj.Info file, and decide, according to correlations before - after adjustment, t-test etc., whether applied adjustment is suitable. If not, edit the Adj.Info file, put your own adjustments and run Adjust - User defined. 
[image: image21]
· After homogenization/adjustment, you can fill missing values in the series using menu FillMiss. Again on output you can verify if filling missing values was suitable for each case (t-test etc.).    Another option to fill missing values is to use menu Neighbours – Compare … menu.    Filling missing values is recommended only after homogenization. 
· For presenting output homogeneous data, you can use low-pass filters in AnClim – menu Filters. [image: image22.png]\\\\\\\\\\\\\\\\\\\\\\
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