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1. Introduction

Over the last releases of windPRO, EMD has implemented
several open-data interchange formats to facilitate easy
interaction with 3™ party tools and own internal models - such
as CFD-models [1, 2], optimization models [3] and wind atlas
and climate data [4]. This document describes the MESORES
format, an open and accessible results output-format for
mesoscale time-series data. The MESORES format allows wind analysts to import a single, self-contained
data-file with time-series information on one or more data-nodes and to obtain the associated geospatial
information used in the mesoscale model.
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2. Mesoscale Results Format, MESORES

The purpose of the mesoscale results format is to consolidate a self-contained, single file-delivery of
mesoscale time-series results. It is an easy-to-use, open and flexible format, that supports:

e One or more mesoscale time series nodes (i.e. virtual masts)

e Unstructured or structured node grids %EmdMesoResult xml 841 25/04/202309.39
. . . : EmdWrf_MN64.222 E018.416 = 81477900 04/00/2020 23.37

) Varlable'horlzontal resolution .(typlcall_y 3 km) Dmn:n_rough ord 10900 04/08/2020 09.42

e User defined temporal resolution (typically 1 hour) [ max_rough grd 40204 04/08/202000.34

e Multiple climate parameters (wind speed, direction, TKE ...) Lo grd 64847 04/09/202009.34

. . . . D import wils 4534 28/01/2018 06.02

e User defined vertical heights (from ground to upper-air)

e User defined temporal period (typically 10-20 years) Figure 2: Part of the contents-listing of the MESORES file.

e Terrain description (model orography and roughness)

e Seamless import into windPRO through the MeteoAnalyzer import option, see Section 3.

All information is contained in a single file (a zip-file, with *.mesores extension, see Figure 2). This file contains
an xml-file describing the zip-file content (EmdMesoResult.xml), one or a more txt/csv files with time-series
mesoscale data and a number of surfer grid files (*.grd) with the orography and roughness information from
the mesoscale model runs. The format is self-describing — and allows for inclusion of any mesoscale time-series
parameters.

EmdMesoResult.xml
The first part of a MESORES result file is the meta information in the EmdMesoResults.xml file. This file has 3
main sections: 1) Information about the job (or client) that generated the information (<JobInfo>).

2) Information of Model-Setup and windPRO import filter (<ModelSetup>).

3) Links to model results and locations (<Results>).

A complete listing of the EmdMesoResults.xml file is found in Figure 3.

£?xml version="1.0" 2>
<EmdMesoResult Version="1.2">
<JobInfo>
<JobId></JobId>
<ClientInformation Name="" UserName="" Version=""/:>
<CalculationDateTime>2020-09-04T23:35:56</CalculationDateTime>
<ServerName>Cerebrum</ServerName>
</JobInfo>
<ModelSetup Config="" EndTime="" Latituds="64.222556" Longitude="18,358111" StartTime="" WindPROImportFilter="import.wls"/>
<Results>
<0Orography Filename="oro.grd" Nams="Orography"/>
<Roughness Endlime="1900-10-15T00:00:00" Filename="max rough.grd" Name="Max roughness" Order="MAX" StartTime="1900-04-15T00:00:00"/>
<Roughness Endlime="1900-04-15T00:00:00" Filename="min rough.grd" Name="Min roughness" Order="MIN" StartTime="1900-10-15T00:00:00"/>
<Point Elevation="434.81" Filename="EmdWrf N&64.222 E018.416.txt" Latitude="64.222" Longitude="18.416"/>
</Results>
</EmdMesoResult>

Figure 3: Listing of a EmdMesoReults.xml file.
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Example Files
Two examples of MESORES files are available from the EMD:

- Single-Node: http://www.emd.dk/files/flow/MESORES EXAMPLE-SINGLENODE.mesores
- Multi-Node:  http://www.emd.dk/files/flow/MESORES EXAMPLE-MULTINODE.mesores

Usage Notes
Below some usage-notes related to implementation of this format, aimed for clarification for the advanced user.

e How-to make the import filter for windPRO? If you write the MESORES file yourself, please be aware
that the "WindPROImportFilter” (import.wls) currently is a binary and static file. It is generated once from
within a windPRO meteo-object. So, if you stick to a fixed format for your txt/csv files this will be just fine.
If you do not have access to windPRO to generate this file (and need support for this step), feel free to
contact any of the authors or the windPRO support hotline (support@emd.dk).

e Time stamps associated with the roughness descriptions: The “Year” part of the time stamps
associated with the mesoscale-roughness descriptions are not used in post-processing in windPRO. Only
the “"Month” and “Date” part are used to switch between “winter” and “summer” roughness descriptions
for windPRO models that support this type of time-series configuration.

e Other data sources: While the format is aimed at mesoscale time-series data, it may also be used for
other types of data such as meteorological tower data or met-ocean data.

3. Import and use of MESORES data in windPRO

The MESORES data file is imported through the windPRO meteo-analyzer. Use the “Import .mesores” button
in WindPRO (Figure 4) and a number of meteo-objects are automatically created using the included import
filter. The time-series data, mesoscale-orography (see Figure 5) and mesoscale-roughness will be linked into
the meteo-object - and available for further windPRO-modelling in calculations such as downscaling (via the
Scaler), long-term-correction (via MCP) or advanced time-series modelling (various modules).

W Meteo analyser [m] x

Data | Graphics | Substitute | Cross predict | Time variation | Scaling | RSD verification Apply

Overview of Heights from all Meteo objects with time series data

Use |Changed|Height |Sector count| Purposes |F\rst data |Last data |Months| Displacement height| Rec rate| Distance [km]| Files up to date Close
=l EmdEuropeEra5_N64.241066_E018.387360 - Import
False 10.00m- |12 For Analyser|01/01/2010|01/01/2020|120.0 (0.0 100.0 % |1.5 ?
False 25.00m- |12 For Analyser|01/01/2010|01/01/2020|120.0 (0.0 100.0 % |1.5 ?
False 50.00m- |12 For Analyser|01/01/2010|01/01/2020|120.0 (0.0 100.0 % |1.5 ?
False 73.00m- |12 For Analyser|01/01/2010|01/01/2020|120.0 (0.0 100.0 % |1.5 ?
False 100.00m - |12 For Analyser|01/01/2010|01/01/2020|120.0 (0.0 100.0 % |1.5 ?
False 150.00m - |12 For Analyser|01/01/2010|01/01/2020|120.0 (0.0 100.0 % |1.5 ?
False 200.00m - |12 For Analyser|01/01/2010|01/01/2020|120.0 (0.0 100.0 % |1.5 ?
False 300.00m - |12 For Analyser|01/01/2010|01/01/2020|120.0 (0.0 100.0 % |1.5 ?
Un-use all View setup (¢} Show table view ) Show time lines
Update status Advanced disable/delete Import .mesores ﬂD Use concurrent data only
Create meteo objects from online data Update data path(s) Change sectors Export

Figure 4: Import of MESORES file in windPRO Meteo-Analyzer.
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Orography

Figure 5: Mesoscale-terrain from a results-layer in windPRO (embedded within windPRO-meteo objects when importing .mesores files).
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