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1. Introduction

This document aims at presenting the different methods to exchange near real time air quality data such as hourly measurements of ozone with EEA.

EEA has developed a system for displaying near-real time ground ozone levels in measurement stations across Europe, with the general public as its intended target group.
2. General criteria 
The stations should be in the European air quality information system (Airbase) or should be used to report on air quality to the EU Commission. The station can also be part of regional or local network, as long as the data supplier provides quality assurance for the data delivered by the station.

The base unit of time of measurement is UTC
.

Concentrations should be provided in µg.m-3 following the EU legislation (99/30/EC and 2002/3/EC,   Annex I).

The objective for spatial representation is to achieve a density of 1/75 – 1/100 km for ozone rural stations. For PM10/PM2.5 the stations should be ideally at a density 1 every 150 km. The number of stations for urban and suburban areas should follow the guidance set out in directives (99/30/EC, Annex VII and 2002/3/EC, Annex IV and Annex V). 

	Population

(× 1 000)
	Agglomerations

(urban and suburban) (a)
	Other zones

(suburban and rural) (a)

	< 250
	
	1

	< 500 
	1
	2

	< 1 000
	2
	2

	< 1 500
	3
	3

	< 2 000
	3
	4

	< 2 750
	4
	5

	< 3 750
	5
	6

	> 3 750 
	 
	1 additional station per 2 mln inhabitants


Multi-pollutant monitoring stations are preferred.

The station should ideally provide a forecast.

The station should ideally have an air quality index.

Ozone, PM10/ PM 2.5
The station should be an urban background, suburban background OR rural background station.

Monitored non-validated ozone data should be hourly averages in µg.m-3

The monitored data should be reported on an hourly basis and should be uploaded to the EEA server within a period of one hour after completing the measurement. 
Forecast ozone concentrations should be for the following two days expressed as daily maximum of the 8-hour average.

Forecast ozone data, should be provided on a daily basis and should be uploaded to the EEA server on a daily basis.

PM10/2.5

Forecast data should be for the following two days expressed as daily average or daily maximum

NO2 

Forecast data should be maximum hourly values.
3. Supplying data to the near real time air quality data exchange system
In order to supply the database automatically with online measurements the following sub-processes must be carried out by the data supplier:

a.) Select the relevant measuring stations following the criteria mentioned above.

b.) Identify the corresponding Airbase station codes.
c.) Select an exchange format and transfer method

d.) Query the local database for most recent measurements of the ozone level;
e.) Implement a process to automatically create and send files to the near real time air quality data exchange system (software/script)

f.) Provide information to the near real time air quality data exchange system, using one of the following methods:
- FTP

The preferred method is for a data provider to publish a data file on their own ftp server and for EEA to pick up the data files from the server. Alternatively the data provider can send the files to EEA’s ftp server. 

Additional information required:
In order to be able to provide data for upload to EEA/the data exchange system, please obtain / provide the following information to Tim Haigh (e-mail tim_haigh@eea.europa.eu ).
FTP server name:

Username:

Password:

EEA information

EEA server domain: 

-  HTTP

Additional information required:
In order to be able to provide data for upload to EEA, please request a URL from Peter Christian Kjeld (e-mail: peter.kjeld@eea.europa.eu )
Using one of the methods, providers can supply data in two different file formats: XML (both ftp and http) and CSV (ftp only). The remaining part of this document describes in detail these two file formats and the fields they must contain.

4. XML 
The guidance is for creating an xml file containing air quality data and meta-information for use with an ftp and http exchange mechanism.

4.1 General format of the file

Suggested filename format is the date and the time in the format  < ISO3166 code >-<YYYYMMDDHH>.xml


Date format: yyyy-mm-dd (e.g. 2005-10-22)
Should there be more than one data provider per country, it is advisable to use NUTS code for the region, using the following format:
< NUTS code >-<YYYYMMDDHH>.xml 
Each file has to start with the following line (It is preferable to use UTF-8 encoding.):

<?xml version="1.0" encoding="utf-8" ?>

It should be followed by the Root-tag:
<ns0:Root xmlns:ns0="http://OzoneData.MeasurementExchangeFormat_v2_extern_combined">
Note that the file must also contain the end-tag </ns0:Root> at the end of the file (See Sample 1 at the end of the document).
4.2 Structure of the XML data file
The XML file contains a header and a data section. An overview of the sections is available in the two figures below. 
4.2.1 Header

Figure 1: XML-file, detailed header section – dashed are optional items
[image: image1.png]



4.2.2 Data
The structure of the data element is shown in Figure 2.
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Figure 2: XML-file, detailed data section

4.3. XML sample
<?xml version="1.0" encoding="utf-8"?>

<ns0:Root xmlns:ns0="http://OzoneData.MeasurementExchangeFormat_v2_extern_combined">

<Header>


<version>2.0</version>


<organisation_name>LMP</organisation_name>


<description/>


<organisation_url>http://luft.dmu.dk/</organisation_url>


<logo_url>http://luft.dmu.dk/</logo_url>


<contact>http://luft.dmu.dk/</contact>


<timezone>UTC</timezone>


<country_isocode>DK</country_isocode>

</Header>

<Data>


<station>



<code>DK0041A</code>



<name>Lille Valby</name>



<type>rural</type>



<area>background</area>



<latitude>55.701</latitude>



<longitude>12.123</longitude>



<altitude/>



<measurement>




<component>O3</component>




<datetime_from>2006-03-02 10:00</datetime_from>




<datetime_to>2006-03-02 11:00</datetime_to>




<averaged_time>60</averaged_time>




<value>76.1</value>




<quality_assurance>1</quality_assurance>




<quality_control>0</quality_control>



</measurement>



<measurement>




<component>O3</component>




<datetime_from>2006-03-02 11:00</datetime_from>




<datetime_to>2006-03-02 12:00</datetime_to>




<averaged_time>60</averaged_time>




<value>73.4</value>




<quality_assurance>1</quality_assurance>




<quality_control>0</quality_control>



</measurement>


</station>


<station>



<code>DK0031R</code>



<name>Ulborg</name>



<type>rural</type>



<area>background</area>



<latitude>56.283</latitude>



<longitude>8.433</longitude>



<altitude/>



<measurement>




<component>O3</component>




<datetime_from>2006-03-02 10:00</datetime_from>




<datetime_to>2006-03-02 11:00</datetime_to>




<averaged_time>60</averaged_time>




<value>63.7</value>




<quality_assurance>1</quality_assurance>




<quality_control>0</quality_control>



</measurement>



<measurement>




<component>O3</component>




<datetime_from>2006-03-02 11:00</datetime_from>




<datetime_to>2006-03-02 12:00</datetime_to>




<averaged_time>60</averaged_time>




<value>68.3</value>





<quality_assurance>1</quality_assurance>




<quality_control>0</quality_control>



</measurement>


</station>

</Data>
</ns0:Root>
5 CSV 
The guidance is for creating a csv file containing air quality data and meta-information for use with an ftp exchange mechanism
5.1 General format of the file

Flatfile version:

Suggested filename format is the date and the time in the format <ISO 3166 code>-<YYYYMMDDHH>.dat
Should there be more than one data provider per country, it is advisable to use NUTS code for the region, using the following format:

< NUTS code >-<YYYYMMDDHH>.xml 
It is preferable to use UTF-8 encoding.

Delimiter: semicolon [ ; ]; ASCII code 59 (0x3B)

Wrap character: apostrophe [ ‘] ; ASCII code 39 (0x27)

Line separator: Carriage Return and Linefeed (CR + LF) (0x0D + 0x0A)

Date format: yyyy-mm-dd (e.g. 2005-10-22)
Missing values should be stamped with ‘-999’
5.2 Structure of the CSV data file

Flat file contains of a header (7 lines) followed by the measurement data.

The 7 lines in the header should always be given, to leave out a value insert [‘’]
Line 8 in the file is a column header with a list of the column names for the station and measurement data. This line is only in the file for making it readable and will be ignored when read by the computer. It is therefore fixed and should not be changed.

The column header contains the following fixed content: 

‘code’;’name’;’type’;’area’;’latitude’;’longitude’;’altitude’;’component’;’date’;’00:00-00:59’;’01:00-01:59’;’02:00-02:59’;’03:00-03:59’;’04:00-04:59’;’05:00-05:59’;’06:00-06:59’;’07:00-07:59’;’08:00-08:59’;’09:00-09:59’;’10:00-10:59’;’11:00-11:59’;’12:00-12:59’;’13:00-13:59’;’14:00-14:59’;’15:00-15:59’;’16:00-16:59’;’17:00-17:59’;’18:00-18:59’;’19:00-19:59’;’20:00-20:59’;’21:00-21:59’;’22:00-22:59’;’23:00-23:59’;’quality_assurance’;’quality_control’

The actual station and measurement data will start at line 9.
Note that when using the CSV method quality assurance and control flags apply to all data received in one day. The CSV method allows sending data only as hourly measurements -- 24h averages for example are not possible.
5.3. CSV sample
The following sample gives an overview of the hierarchy/structure of the file:

‘1.30’

'XX-EPA'

‘http://eea.eu.int’

‘http://template.eea.eu.int/TopMenu/logoimgInternet’

‘webmaster@eea.eu.int’

‘UTC+2’

‘DK’

‘code’;’name’;’type’;’area’;’latitude’;’longitude’;’altitude’;’component’;’date’;’00:00-00:59’;’01:00-01:59’;’02:00-02:59’;’03:00-03:59’;’04:00-04:59’;’05:00-05:59’;’06:00-06:59’;’07:00-07:59’;’08:00-08:59’;’09:00-09:59’;’10:00-10:59’;’11:00-11:59’;’12:00-12:59’;’13:00-13:59’;’14:00-14:59’;’15:00-15:59’;’16:00-16:59’;’17:00-17:59’;’18:00-18:59’;’19:00-19:59’;’20:00-20:59’;’21:00-21:59’;’22:00-22:59’;’23:00-23:59’;’quality_assurance’;’quality_control’

‘DK1234’;’kgs.nytorv’;’background’;’urban’;’’;’’;’’;’O3’;’2005-10-22’;’5’;’6’;’9’;’10’;’10’;’10’;’11’;’13’;’-999’;’-999’;’-999’;’-999’;’-999’;’-999’;’-999’;’-999’;’-999’;’-999’;’-999’;’-999’;’-999’;’-999’;’-999’;’-999’;’ 1’;’0’

‘DK1235’;’nørreport’;’background’;’rural’;’’;’’;’’;’O3’;’2005-10-22’;’6’;’7’;’10’;’11’;’11’;’11’;’13’;’12’;’-999’;’-999’;’-999’;’-999’;’-999’;’-999’;’-999’;’-999’;’-999’;’-999’;’-999’;’-999’;’-999’;’-999’;’-999’;’-999’;’’;’’

‘DK1236’;’cph’;’background’;’suburban’;’’;’’;’’;’O3’;’2005-10-21’;’6’;’7’;’10’;’11’;’11’;’11’;’13’;’12’;’11’;’13’;’12’;’10’;’8’;’10’;’11’;’13’;’17’;’15’;’14’;’11’;’12’;’10’;’11’;’10’;’1’;’0’

‘DK1236’;’cph’;’background’;’rural’;’’;’’;’’;’O3’;’2005-10-22’;’6’;’7’;’10’;’11’;’11’;’11’;’13’;’12’;’-999’;’-999’;’-999’;’-999’;’-999’;’-999’;’-999’;’-999’;’-999’;’-999’;’-999’;’-999’;’-999’;’-999’;’-999’;’-999’;’1’;’0’
6 Data format fields – description
This section describes all the data elements for both the csv and xml data exchange formats. Fields relevant only for XML or CSV are marked with respectively “XML only” or “CSV only”
Header

Description: complex (contains the following fields: version, organisation_name, description (XML only), organisation_url, logo_url, contact, timezone, country_isocode)

Number of occurrences allowed: 1

Version

Description: decimal containing the version nummber of the schema used. Fixed value, must be 2.0 for the XML-file and 1.3 for the CSV.
Name

Description: Name of the organisation supplying the data. This name will be used to direct visitors to further information. 

Description (XML only)
Description: text describing the organisation supplying the data. This is an optional field.

organisation_url

Description: URL of the organisation supplying the data. This URL will be used to direct visitors to further information and is also used to identify data sources when exchanging data with EEA. This field should be stable and not be changed withut notifying EEA, or data may not be displayed. Trailing slashes "/" should be omitted.
logo_url

Description: URL of a logo, that the organisation supplying the data would like to be displayed on the EEA website in connection to the source of the data. The file should be a vector file such as wmf or .ps. Alternatively a .gif, .jpeg, or png file can be supplied, but that may result in lower quality of the image on the website. Note that the logos are resized to 100x100 pixels, which might affect the quality of the logo displayed on the website. This is an optional field. A logo can also be sent by email at set-up.
contact
Description: URL or e-mail address that the organisation supplying the data would like EEA to use in connection to the source of the data.
timezone 
Description: This field contains the time reference for the data in the file in relation to the Universal Time Coordinated (UTC). If the data time reference changes in the summer time, then the time reference in this field should also be changed. Should be given in format: UTC, UTC+1, UTC+2, etc. EEA prefers data in UTC with no summer time change.
country_isocode

Description: This is the name of the country the ozone data applies to. Contains the two-letter country code according to the ISO 3166 standard. This is an optional field.
Column_header (CSV only)

Type: complex; 

contains the following fixed content: 

‘code’;’name’;’type’;’area’;’latitude’;’longitude’;’altitude’;’component’;’date’;’00:00-00:59’;’01:00-01:59’;’02:00-02:59’;’03:00-03:59’;’04:00-04:59’;’05:00-05:59’;’06:00-06:59’;’07:00-07:59’;’08:00-08:59’;’09:00-09:59’;’10:00-10:59’;’11:00-11:59’;’12:00-12:59’;’13:00-13:59’;’14:00-14:59’;’15:00-15:59’;’16:00-16:59’;’17:00-17:59’;’18:00-18:59’;’19:00-19:59’;’20:00-20:59’;’21:00-21:59’;’22:00-22:59’;’23:00-23:59’;’quality_assurance’;’quality_control’

The figures relate to the the hour of measurement in the following format: 00:00-00:59, 01:00-01:59,  02:00-02:59, 03:00-03:59, 04:00-04:59, etc up to 23:00-23:59. Where XX:00 is the start of the measurement period and XX:59 is the end of the measurement hour.

Station data

Type: complex (contains the following fields: code, name, type, area, latitude, longitude, altitude).

Description: The information contained on this level describes the measurement station.
code

Description: Integer containing the European code (EoIcode) of the station, which is 7 characters, the first two of which are the country ISO code. 

NB: For additional information on how to find the station code click here
name

Description: string containing the name of the station, where the measurements take place. This is an optional field unless the station is not in Airbase or is incorrect in Airbase.
type

Description: The type of station. Should be either one of the following values (to be written exactly as given here): traffic, industrial, background. According to Guidance on the Annexes to Decision 97/101/EC on Exchange of Information. This is an optional field unless the station is not in Airbase or is incorrect in Airbase.
area

Description: The type of area. Should be either one of the following values (to be written exactly as given here): rural, urban, suburban. According to Guidance on the Annexes to Decision 97/101/EC on Exchange of Information. The rural shall not be subdivided. This is an optional field unless the station is not in Airbase or is incorrect in Airbase.
latitude

Description: Latitude of the station in decimal degrees. The value is in the range 

(-90..90). Latitude is measured from the equator, with positive values going north and negative values going south. In accordance with EEA GIS standards, all point locations should be in decimal degrees and not in degrees-minutes-seconds format. When delivering data at European scale, decimal degrees should have at least two decimal places in order to provide an acceptable precision of location. See http://www.eionet.europa.eu/gis/docs/ for more information. Google maps can be used to visualize placing and referencing.
longitude

Description: Longitude of the station in decimal degrees. The value is in the range 
(-180..180). Longitude is measured from the Prime Meridian (the longitude that runs through Greenwich, England), with positive values going east and negative values going west. In accordance with EEA GIS standards, all point locations should be in decimal degrees and not in degrees-minutes-seconds format. When delivering data at European scale, decimal degrees should have at least two decimal places in order to provide an acceptable precision of location. See http://www.eionet.europa.eu/gis/docs/ for more information. Google maps can be used to visualize placing and referencing.
altitude

Description: decimal containing the altitude of the station in meters. This is an optional field.
measurement

Description: complex (contains the following fields: component, datetime_from (XML only), datetime_to (XML only), averaged_time (XML only), date (CSV only), value, quality_assurance, quality_control). The information contained on this level describes the measured component.
component

Description: contains the European code of the measured component. It is O3 for ozone and PM10 or  PM25 for particulate matter. Alternatively, the coding used in Annex 1 of Commission decision of 17 October 2001
 can be used (ie Ozone: ISO code 08, PM10: ISO code 24, PM2.5: ISO code 39, etc)
Note: each measurement requires a component, because the formats allow delivery of data about different components.
datetime_from (XML only)
Description: a datetime in the form YYYY-MM-DD HH:MM. Indicating the start of the interval of which the measurement values apply. The datetime is included in the interval.2
datetime_to (XML only)
Description: a datetime in the form YYYY-MM-DD HH:MM. Indicating the end time of the interval of which the measurement values apply. The datetime is not included in the interval. 2
averaged_time (XML only)
Description: the number of minutes for the interval of which the measurement value apply. For a full hour this corresponds to 60.
 

date

Description: the date of measurement in the form YYYY-MM-DD. 
value

Description: gives the value of the measurement over the past hour. The value for ozone is in (g/m3.  Missing values for future hours should be substituted with ‘-111’ or not provided. Missing values within a time series should be substituted with ‘-999’.
(NB! m³ at Standard Pressure and Temperature; for additional information on the (g/m3  click here )
Number of occurences allowed: one for each hour
quality_assurance 

Description: Quality assurance flag that indicates whether the data is valid or unvalid. The flag can be set to 0 for unvalid data or 1 for valid data. This flag is a data provider flag to indicate to EEA that a measurement has been made and whether this measurement is considered valid. Data provided to EEA and flagged 0 will not be shown in the public application. Blank is assumed to be flagged 1 (valid). This is an optional field. Note that in the CSV data format, the quality assuarance flag applies to a whole day (24 hours), whereas in the XML data format, it applies to a single/specific measurement
quality_control
Description: Quality control flag that indicates whether the data is preliminary or validated. The flag can be set to 0 for preliminary data or 1 for validated data. Blank is assumed to flagged 0 (preliminary). This is an optional field. Note that in the CSV data format, the quality assuarance flag applies to a whole day (24 hours), whereas in the XML data format, it applies to a single/specific measurement
NB: If no flag information is provided, the data received are assumed to be valid preliminary data and will normally be displayed in the public application and made available for expert access. Data supplied to the near real time air quality data exchange system is valid preliminary data. Data can be re-sent with flag changes. 

6.2 Sign-up process

· AQ stations selected.

· Station meta-information checked and provided to EEA if not in Airbase
· Select data exchange / transfer mechanism

· Select preferred data exchange format

· EEA provides passwords / identifiers and sets up data reception / collection
· AQ data provider creates test file

· Test file checked by EEA
· Transmission of data to EEA tested.

· EEA confirms receipt / collection

· Operational transmission of data to EEA underway.

· EEA implements data conversion, updates station table data providers table and interpolation mask

· Stations appear in EEA website, data are displayed and are used in interpolation 

· EEA +converts logo images

· Data provider logo is associated with AQ data provided

6.2 Other data formats

EEA can accept other data formats and exchange mechanisms.
Appendix 1: How to identify the correct station code?
1. Download the .xls file, containing meta information about all stations here:

http://air-climate.eionet.europa.eu/databases/airbase/airbasexml/index_html
The files is called: “read_station_macro.xls”

2. Open the last sheet of the file, called stations (without running the macro).

3. In the menu bar, choose “Data” and then “Filter”, “AutoFilter”

4. Click on the drop-down menu button in the first column (EoI_code) and choose (custom). In the empty field type in AT* (or the ISO code of the country, whose station codes you need) and click ok.

As a result you will now only see the stations of the country you specified.

5. You can continue filtering the data until you get the desired list of stations. F.ex. you can choose to filter by type of station or type of area by following the steps in 4. 

6. If you want to view all the stations again, then you have to go to the EoI_code column (or any of the others you have used a filter on) and choose All in the drop down menu.

NOTE: If the station is not in AirBase, check if it is in the EMEP-list on the EMEP website: www.emep.int . (http://www.nilu.no/projects/ccc/emepdata.html)

if yes, use the EMEP-code.

If the station is neither in AirBase nor in EMEP: the station has to be uploaded in AirBase in order to get a code contact Wim Mol [mailto:Wim.Mol@mnp.nl] with the following information about the station:

· station name

· station coordinates (preferable in degrees, minutes, seconds) and altitude

· station type of area (type of area in which the station is located): urban, suburban or rural

· type of station: traffic, industrial or background

· network name

· time reference network

· manager of the network: last name, organisation name, organisation address, organisation city, organisation phone number, organisation fax number
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� UTC, Universal Time Coordinated, is the British time zone. It was called GMT earlier. The characteristic of UTC is that it never changes to summertime. Therefore in winter local time in Denmark is one hour ahead of UTC and in summer local time in Denmark is two hours ahead.





� Commission decision of 17 October 2001 amending the Annexes to Council Decision 97/101/EC establishing a reciprocal exchange of information and data from networks and individual stations measuring ambient air pollution within the Member States


� The three elements datetime_from, datetime_to and averaged_time are not all mandatory. Two of them in combination are mandatory. Regarding the interval the start and end time shall be given in the format [starttime;endtime[.
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