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12.1  Introduction 

Meteorological data is commonly supplied as time series meaning large data amounts. There is a large range 
of data sources, from local measurements to refined mesoscale model data. Where the local measurements 
often have gaps or erroneous data and are typically for shorter periods, the model data are more often than 
not complete and available for long term periods back in time, whilst at the same time, not being so accurate.  
 
Different data sources complement each other and efficient tools for comparisons, substitutions  
etc. are essential for preparing the dataset representing the long term meteorological parameters at the 
specific project site. In windPRO the tools for importing, screening, comparing, repairing and validating 
meteorological data can handle most situations thanks to decades of development. 
 
This chapter describes two main components: 
 

The METEO object : For import, screening, analyzing, synthesizing, merging, wake cleaning (along with 
PARK calculation), etc. a single point (Mast, Lidar, Model point etc.) with one or more heights. 
 

The Meteo Analyzer : For comparison of multiple Meteo object data series (same mast or different masts), 
featuring cross prediction, substitution, gap filling and latest RSD (Remote Sensing Device) verification. 
 
In both components, the SCALER function can be used. See details in Chapter 3 Energy on this 
comprehensive model-based transport of one data time series to another for comparison and thereby also 
evaluation/calibration of the model. 
 
Finally, itôs worth mentioning the ON-Line data service, where data all over the world can be downloaded into 
the Meteo objects with only on a few mouse clicks (subject to license conditions). It is probably the most easy-
to-use and comprehensive service to find in the business. 
 

12.2  METEO object: the wind data container 

The Meteo object is the input object for wind data and other measurements or model data.  
 
Input can be from the very simplest form: 

¶ input manually one wind speed (annual mean) in one sector together with Weibull k=2, and you can 
calculate AEP based on just a simple mean wind speed and a Raleigh distribution (Weibull where k=2) 

 
To the very advanced form: 

¶ import measurements from a Sodar or Lidar export file with 25 different heights for a long 
measurement period with high time resolution. The data files might even have changed format or units 
during the measurement period, The Meteo object importer can also read from compressed files, such 
as .ZIP directly. Finally, it can read the NRG logger files (.RWD) directly (although it is processed 
through the NRG data retriever software that must be installed). 

 
When loading directly from .RWD files, the ñsiteò that is established in the NRG data retriever software, 
containing the calibration factors, is based on the data in the logger. Often, users of NRG loggers have their 
ñsiteò established locally on their PC, where they put in the calibration factors, etc. This information is NOT 
included unless you obtain it from the mast operator, or you enter it yourself. There can, therefore, be a risk of 
using the wrong calibration factors when importing directly from .RWD files. 
 
The measurements can be used directly (i.e. without use of models) for AEP calculations in the calculation 
module METEO. The most common method of use, however, is with MCP for long-term correction (see 

http://www.emd.dk/
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Chapter 3) and using these data and terrain information to generate a wind statistic. Then the wind statistics 
can be used to calculate AEP with ATLAS, WAsP interface or (most commonly) using the PARK module. 
 
Data from other loggers must first be converted to ASCII files (such as .txt or .csv) with proprietary logger 
software tools. Additionally, windPRO has an automatic filter for Zephir lidar data files so that all definitions for 
all channels are filled out automatically. 
 
A newer option is to load data directly from databases through an API. This is currently established for 
Ammonitôs online system. At a later stage more systems can be added on request. 
 

12.3 METEO object ï tab by tab 

12.3.1 Guide ï including on-line data description 

 

Figure 1 Guide in Meteo object 

 
The different options for getting started are explained in window above.  

 

Typically, time series will be the most common format in which data is made available ï if users have any 
doubts about reading them, start with the Wizard. 

 

 
Third party API makes it possible to download measurement data from external data servers. Currently, itôs 
only possible to log into Ammonit servers. More sources are expected to come. 

http://www.emd.dk/
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Online data gives access to data on the EMD On-line server, where EMD adds free data for fast and easy 
download. Also, data for purchase is available, where the EMD server re-links to commercial data servers. 
Click the On-line button to see your current options. These are expanded regularly. If a Meteo object with On-
line data is reopened, the Online button changes to ñrefresh onlineò. 
 
 
The online data download interface looks like this: 
 

 
Figure 2 On-line data download in Meteo object ï with coverage check 
 
The first screen shows the list of possible datasets for download. Itôs possible to check relevant datasets to 
test if there is coverage near the site. The most recent data date is shown. 
 
The list below shows some of the datasets available. The focus is on wind, but several data sets have several 
other climate parameters: 
 
Á Global: EMD-WRF Global Meso On-Demand 
Á Europe:  EMD-ConWx Europe Meso Data  
Á Middle East:  EMD-WRF Middle East Meso Data  
Á South Korea: EMD-WRF South Korea Meso Data  
Á South Africa:  EMD-WRF South Africa Meso Data  
Á India:  EMD-WRF India Meso Data  
Á Indonesia: EMD-WRF Indonesia Meso Data  

 
Á EMD-Global Wind Data (based on ERA-Interim)  
Á ERA5 Data 
Á MERRA Data  
Á MERRA-2 Data  
Á CFS- and CFSR Data  
Á NCEP/NCAR Global Reanalysis Data  

http://www.emd.dk/
http://windpro.com
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Á North American Regional Reanalysis Data  
Á QuikScat Offshore Wind Dataset  
Á Blended Coastal Winds  
Á METAR Data  
Á SYNOP Data  
Á Danish Wind Index Data  

 
The datasets are regularly updated, and the latest information about the data can be found here: 
help.emd.dk/mediawiki/ 
 
After coverage check, dots on the map and radio buttons in the list show locations for possible datasets: 

 

Figure 3 Selection of data set for download. 

 
Click on one of the dots to see which dataset it refers to. With Ok the selected dataset will be downloaded. 
The data will automatically be imported in the Meteo object, ready for analyses. 
Note that it is possible to download more datasets at a time from Meteo Analyzer. Users have the choice of 
filtering the download period according to the available data and their own requirements. 

http://www.emd.dk/
http://windpro.com
http://help.emd.dk/mediawiki/index.php?title=Main_Page
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12.3.2 Purpose 

 

Figure 4 ñPurposeò settings help to structure the data. 

 
If there are several wind measurement data in a windPRO project, it can give a better overview to give the 
data purposes. Only the relevant data based on the purpose settings will be selectable from appropriate 
places in windPRO. 
 

12.3.3 Data 

 

Figure 5 The Data tab - import setup 

 

http://www.emd.dk/
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The Data tab controls: 

¶ Import setup (identifying file structure(s)),  

¶ Calibration (applying correction to the data) 

¶ Configuration (input of configuration of the measuring equipment and check against standards) 

¶ Data setup (setting up the signals required for each height) 
 
and after importing data: 

¶ Time series (raw data table, can be sorted by any signal) 

¶ Table data (binned by direction sector and wind speed) 

¶ Weibull data (Weibull fit per direction sector) 

¶ Turbulence data (binned by direction sector and wind speed) 
 
Below, each function in this tab is explained. 
 

12.3.3.1 Data: Import setup 

 
File types supported: Only ASCII files can be imported. This means raw logger files, Excel files or database 
files must be converted to text files before data can be imported. Compressed text files are supported(.zip, .rar 
or other compressed files). 
Add file(s): point out the files with the data to import. Note, these MUST all have the same structure ï if not, 
add more import filters and add the files ñbelowò each import filter.  
Add folder; point out the folder with the files that contains the data to import. Note, these MUST have the 
same structure ï if not, add more import filters. When specifying a folder and adding new data files after the 
initial set up, the Meteo data object can be updated. Simply choose load new in the data setup tab (see later). 
If there are data from more masts or different files in the folder, it is possible to set a mask, e.g. ñ*.txtò, so only 
relevant files are used. 
 

 

Figure 6 Adding folders in meteo object 

 
Remove; Remove the selected files in the list from the import filter 
Edit; Edit the import setting, like the file mask in ñAdd folderò. 
View file; View the selected file with current import settings applied. This is very useful to identify the structure 
of the file and to see if the import settings are working.  
Online data; (requires an active license for the METEO or MCP module) - start a communication with EMD 
server (see help.emd.dk/mediawiki/index.php?title=Category%3AWind_Data). 
Time zone; If data is in UTC (same as GMT) time, which often is seen for ñgeneral purpose dataò, or your data 
files are not in your local time zone, they will automatically be transformed to the local time zone set in the 
project properties. For the individual heights, you have the further option to time shift the data series 
individually. This is needed, for example, when importing NCAR data where 10m data is forecast data (6 hour 
ahead) while the other data is ñnormalò. 
Structure of the files (import filter); A file giving the structure can be loaded and saved. This helps save time 
if the same types of files are often used in different projects. If you do not have an import filter saved, use the 
ñauto detectò feature. 
Auto detect; is a powerful feature that can recognize the ñbase structureò of many types of wind data files.  
 
 

http://www.emd.dk/
http://windpro.com
http://help.emd.dk/mediawiki/index.php?title=Category%3AWind_Data
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Use text to numbers: converts, for example, wind direction described as N, NNE, ENE, etc., to numbers. 

 

Figure 7 Setting up import filter in meteo object 

 
When "auto detect" is used, the lower part of the form is filled in automatically. In the example above, an NRG 
SymphonieTM logger file is used, and everything is auto detected. Several other standard logger output files 
can be automatically detected, and new types are continuously added. Some file formats, however, must be 
manually set up, if they, are, for example, user defined excel exports, etc. 
 
Import setup: Manual adjustment of ñauto detectionò 
 
There must be an entry for each data signal which will be used in the object. The signals not used will just be 
ignored if the option ñignoreò is chosen. Signals can always be set up and used at a later stage. 
 

1. Choose ñtypeò in the dropdown list, such as ñTime stampò or ñwind speedò (note that the standard 
deviation (StDev) of a wind speed signal is also classified as a wind speed). 

2. Choose ñsub typeò, such as ñyearò or ñmeanò etc. 
3. Choose ñunitò ï note that non-metric units (e.g. mph, knots, Fahrenheit) will be automatically 

converted to metric units in the object. 
4. Choose ñheightò ï this must be in meters.  Files set to ñfeetò will be auto converted to meters. Always 

check that height is correct. 
 

 

Figure 8 The signal types available currently. 

http://www.emd.dk/
http://windpro.com
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The signal type list is expanded when new demands occur. Above the status of predefined types are shown. 
Some types have sub types and more units to choose from.  And some types will have a special status. E.g. 
the Solar irradiation is dedicated to irradiation on horizontal plane, the only type that can be used in Solar-PV 
calculations at present, where direct and diffuse just can be used for evaluations. 
 
When all signals are set up, go to the ñdata setupò tab. 
 
 
 

12.3.3.2 Data: Calibration 

 
The Calibration tab is used to: 

1. View the scale and offset parameters input in the logger, when available in a file format recognized by 
windPRO.  

2. Input correction or recalibration parameters (scale and offset) to be applied to the data when 
necessary. This can be relevant when the values from the data logger differ from the values from 
calibration certificates. Knowing the official values from calibration certificates, windPRO can 
automatically calculate the required correction to be applied on the ñwronglyò logged data. 

3. Check the average magnetic declination value valid at the position of the meteo object for the middle 
of the data period. Wind direction data can be then corrected for magnetic declination if necessary 

4. Provide documentation of data treatment, through the Report (see Section 12.3.8) 
 

The tab consists in two main parts: the Calibration table and the Timeline. The Calibration table and timeline 
are automatically created from the Import setup tab. If files are added at a later stage, these will be detected, 
and the table will be amended accordingly. 
 

 

Figure 9 Calibration tab 

 
Calibration table 
Each line of the calibration table relates to a calibration period of a given sensor.  
A calibration period is defined as an interval of time for which a specific set of scale, offset and magnetic 
declination relating a specific dataset from a given sensor. A given sensor can have more than one calibration 
period, for example when it has been recalibrated as recommend by MEASNET after two years, or if sensors 
are changed in the field. 
 

http://www.emd.dk/
http://windpro.com
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The calibration periods are firstly automatically created by windPRO after screening all data files defined in 
Import setup. If several Import filters are defined under Import setup, a calibration period will be created for 
each filter. 
 
A calibration period is thus created for each time interval with constant Channel (if available), serial number (if 
available) AND constant scale/offset values (if available), for any type of data (speed, direction, temperature 
é) with sub-type defined as ñMeanò in the import filter. 
 
The calibration periods can also be created manually using the + at the bottom of the table or a right click on 
the line and select ñDuplicate lineò. An existing line can be split into two lines to allow the user to identify 
distinct periods for different calibration factors in case this has not been detected automatically. Alternatively, 
right click on a line of the table. 
 
The columns From data file under the header Logger relate to the Scale and Offset values read from the file 
(if available). 
The columns User input under the header Correction allows the user to decide which scale and offset to 
apply to a dataset. The same correction is applied to all signals under the same channel, such as mean wind 
speed, min and max wind speed. The standard deviation is however only adjusted using the scale factor, not 
the offset. 
The Result column shows the result of the correction of first data of the first file loaded under the given Import 
filter. It can be useful to perform a sanity check of the result to see if it is as expected. In the rare case when 
several calibration periods are created from files under a same import filter (occurring if the scale and offset 
information from the files changes in the raw data files), then it is only the result of the first file which is shown 
and not the result for each file.  
The Comment column is available for user text input. 
 
 
Recalibration table 
The Calibration table can be extended to a more advanced table by checking the checkbox Recalibration in 
the upper left corner. The recalibration table is used to: 

¶ Provide documentation of the calibration values applied to the data 

¶ Calculate the corrections to apply to data in case of mismatch between the logger and official values 
 
 

 

Figure 10 Recalibration table 

 
The columns User input under the Logger header allows the user to manually enter the scale and offset as 
setup in the logger, when these are not available or properly detected.  
The columns under the header Official (from certificates) give the option to input the scale/offset values as 
presented in the calibration certificate documents. 
Under the Correction header, the Calculated columns are automatically filled when data is available in the 
Logger columns and the Official (from certificates) columns.  
The calculated correction for scale is calculated as: Scale(official)/Scale(logger). 
The calculated correction for offset is calculated as: Offset(official) - (scale(official)/scale(logger)) x 
Offset(logger) 

http://www.emd.dk/
http://windpro.com















































































































































