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Agenda and practical information
Wednesday 8 October 

09.00-12.00 Introduction presentations

12.00-13.00 Lunch (invited by NILU)

13.00- 15.00 Hands-on training 

15.00-15.30 Fruits and coffee. Move to room 2A and 2B

15.30-16.00 Introduction to data format for physical, optical properties of aerosols 

(WDCA, ACTRIS – Markus Fiebig)

16.00- 18.00 Hands-on training 

19.00 Dinner (Egon in Lillestrøm -paid individually)

Thursday 9 October

09.00-12.00 Sum up yesterday –general problems in plenum

Hands-on training continue 

12.00-12.30 Lunch (invited by NILU)

12.30-13.30 Hands-on training continue and sum up

13.30 Adjourn

13.30- An opening for further training if needed/wanted

Lab tour in between for those interested



NILU – Making a difference for the 
environment

Tromsø (The Fram Centre)
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About NILU

• Founded in 1969

• Independent foundation from 1986

• Board members appointed by the
- Norwegian Ministry of the Environment
- The Research Council of Norway

Research for a clean atmosphere

Vision



NILU’s Organization as of 1st March 2013
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Project portfolio 2013

Basic grant
13 %

National 
projects

54 %

International 
projects

33%



Our research
Through research, NILU shall
increase the understanding of
processes and consequences
related to 

• atmospheric composition

• climate change

• air quality

• hazardous substances 

and their environmental effects.



NILU’s work philosophy

Publishing

Research based
services

Money

Qualifications

Research needs

Research Products

Qualifications



Observatories 
from pole to pole

Troll

Alomar (Norway)

Zeppelin (The Arctic)

Birkenes (Norway)

Troll (Antarctica)

NILU is monitoring climate change and 
long-range transport of air pollutants at 
four observatories:

• Zeppelin in the Arctic
• Troll in Antarctica
• Birkenes and ALOMAR in Norway

NILU contributes measurements to 
several monitoring programs from these 
observatories as well as from several 
regional monitoring stations.



ISO certified in accordance with 
NS-EN ISO 9001:2008 –
Quality management systems and
NS-EN ISO 14001:2004  -
Environmental management 
systems

NILU’s field measurements and 
chemical laboratories
are accredited in accordance with
NS-EN ISO/IEC 17025

Certifications and accreditations



The EMEP vision; 
To be the main science based and policy-driven instrument for international
cooperation in atmospheric monitoring and modelling activities, emission
inventories and projections, and integrated assessment to help solve
transboundary air pollution problems in Europe
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UN-ECE Convention on Long-Range Transboundary Air Pollution
(51 Parties)

- 8 Specific protocols, where the first is

European Monitoring and Evaluation Programme (EMEP) (42 Parties) 





Tasks of the EMEP CCC
 Develop and coordinate the observation activities required to 

assess air pollution across the EMEP geographical domain

 Secure and improve quality and representativeness of 
observations

 Quality assurance and quality control of data submitted by Parties

 Archival and dissemination of observation data and associated 
meta-data.

 Assessment of data and provide information to stakeholders about 
results from monitoring activities

 Serve the interest of EMEP monitoring activities with respect to 
relevant activities under other frameworks to ensure 
harmonization, efficient use of resources and multiple usage of 
data. 



http://www.atmos-chem-

phys.net/12/5447/2012/acp-12-5447-2012.html

http://www.nilu.no/projects/

ccc/emep_monitoring/EME

P-booklet_final.pdf

Historical development

http://www.atmos-chem-phys.net/12/5447/2012/acp-12-5447-2012.html
http://www.nilu.no/projects/ccc/emep_monitoring/EMEP-booklet_final.pdf


EMEP Monitoring strategy, 2010-2019
http://www.unece.org/env/documents/2009/EB/ge1/ece.eb.air.ge.1.2009.15.e.pdf

http://www.unece.org/env/documents/2009/EB/ge1/ece.eb.air.ge.1.2009.15.e.pdf


EMEP Monitoring programme:
Level 1
•Main ions in precipitation and in air 

•heavy metals in precipitations

•ozone 

•gas particle nitrogen ratios (low cost)

•PM10 and PM2.5 mass 

•meteorology 

at ca 125 sites

Level 2, supersite (joint EMEP/GAW)

• PM composition (EC/OC, mineral  dust)

• Aerosol physical and optical properties

• CH4

• Tracers (CO and halocarbons)

• POPs

• Heavy metals in air and aerosols

• VOC

+ all level 1 activities

20-30 sites
Both levels are mandatory





Development at different levels

Integration and cross disciplinary

• topics: health, ecosystem, climate

• scales: local, regional, global

• Policy and research

Quality (QA/QC)

• reference methods

• Intercalibrations

• Metadata info.

• Harmonization 
between networks

Observational

• infrastructure incl. new 
method

• number of species monitored

• number of (super) sites

• database

• monitoring / research



EBAS -http://ebas.nilu.no/



Some EBAS History

• Originally the data archive of the European part of
the UN Convention for Long-Range Transport of Air 
Pollution (CLRTAP), the European Monitoring and 
Evaluation Programme (EMEP)

 Name is derived from EMEP dataBASe.

• Today’s relational database used since the mid-90s 
on varying hardware.

• Since about year 2000 also used by other projects
and frameworks.

• Web-interface since 2009, linking also other tools.



Why is data reporting important?
• National obligations to EMEP (and other programme)

• Public funding: visibility and access is often a prerequisite

Atmospheric measurements 
are hard work by many people 
and considerable amount of 
money is invested

Reporting makes the data 
available for various users, now 
and in the future, to contribute to 
solve the central environmental 
questions within air quality and 
climate  

Central database with common standards for 

import and export facilitate easy access to data 

for a wide range of users

Many programmes and project have a defined goal to provide access 

to data for many users, i.e.:

 EMEP

 GAW-Aerosol (GAW-WDCA)

 EU infrastructure projects ACTRIS, InGOS.. 



Additional value of reporting and 
sharing data
• Improve funding situation by demonstrating the use 

and value of data.

• Improved data quality by improving methods and 
measurement practice as more data are used.

• Facilitate collaboration and interactions between 
measurement communities.

• Illustrate project progress: The data centre is a 
prominent PR instrument for projects.

• EU commission judges projects by number and rank 
of data users/data sets etc.



Users of EBAS 

Data Providers:
• Policy Frameworks: EMEP, HELCOM, CAMP, AMAP

Data is owned by country or agency contributing to framework.

• Scientific Networks: GAW (WDCA)
Data is owned by data provider or PI unless also part of policy framework

• Research Projects: ACTRIS, EUSAAR, EUCAARI, 
Varying data ownership, but usually data provider / PI.

Data Users:
• The providing frameworks themselves.

• EEA, ECMWF, Aerocom, …



Most of the data in ebas are public, 
though some regulations:

Regulate the use of data in accordance with the data 
providers (and programs) intention

• Lot off effort behind, visibility to the data providers.

• Facilitate the involvement of the data providers to 
ensure proper use of data when necessary.

• Reduce misinterpretations (balance between data 
use, data analysis, depending on use etc).

• Make the funding source visible, also important for 
future funding situation.



Re-distribute data to third parties 
from the database?
NILU will not do any re-distribution of data because:

• Important not to duplicate –track changes/updates in data. 

Data users should use the primary data source 

• Not “our data”, associated to programs. 

• No proper acknowledgment.

• Data base is dependent on trust 

• Data can be misused and misinterpreted.

Solution:

• Develop mechanisms/interface for getting data to keep better control of 
the use. This will also avoid duplications and several versions of same data 
available and distributed.

• Data sharing agreements/protocols.



Why new database and what is changed?
 Formalized names of data owners, submitter and organizations

 More information on data characteristics and quality
 every parameter has now a notation of the statistical meaning (e.g. arithmetic mean (=default), 

median, stddev, percentiles,..) 

 additional characteristics to describe the parameter (size bins, wavelengths, instr temperature..).

 Multicolumn –easier to submit (and retrieve) data  from same instrument 

(i.e. filterpack and precipitation) 

 Metadata changing over time

 Full history of data changes. 

Changes can be tracked and historical data versions can be retrieved from the database. This enable

data uses to ‘cite’ exactly the data they retrieved from the database.

 Possibilities to submit data of different degree of  aggregation (information)

 Level 0 : data as they come from the instrument (raw data)

 Level 1. Data in the original time resolution, but processed and corrected

 Level 2: The data as they appear in EBAS. For the high time resolution data these are 
aggregated into hourly measurements.

http://ebas-submit.nilu.no/

http://ebas-submit.nilu.no/


Modes of Data Submission

1. Regular, Annual Data Submission
• Final, fully quality assured data (including uncertainty, and variability

where applicable.)

• Deadlines depend on framework reported to: EMEP: 31 July
following year, 

2. Advanced Data Reporting
• Designed to establish traceability of data back to the time of

measurement.

3. Near-Real-Time Data Reporting
• Data should be available to the user within max. 3 hours of

measurement.

• Data is being processed and screened automatically, lower quality
and higher uncertainty as with regularly reported data accepted.



What is “Traceability”?

• Whole chain of data acquisition / processing / QA 
can be traced back to the time of measurement. 

• Allows to reprocess the data.

• Separates DA / processing / QA chain into well 
defined steps, great tool for finding the cause of 
failing intercomparison.

• Data is documented also for a user in 15 years from 
now.

• Higher level frameworks are moving to requiring this 
feature.



Data quality and quality control
• Essential to have harmonized measurements to be able to do 

comparison over time and space

• Standard operation procedures and reference methods developed

• Regular field and laboratory intercomparison

• Reporting guidlines, incl metadata info etc

Monitoring frameworks:

Infrastructure projects



Sources of uncertainties

Sampling and analytical method 
– Detection limit

– Interference

– Instrument drift, calibration

– Positive or negative artefact

Sampling procedure
– Contamination

– Temperature and period for storage

– Transport

Representativity. 
– Local farming (NH3)

– Nearby roads (NOx; O3)

– Dust (PM, Ca..)

– Local heating (SO2, PM, EC/OC)

Lab- and field
intercomparison
Ion balance plot

Field inter-comparison; 
model comparison

Repr. studies, i.e 
passive sampling. Model 
comparison

Assessed by:



Lab intercomparisons annually for inorganic , heavy 
metals, EC/OC (EC Ispra). POPs now and then

Spread: 2RSD % Bias: RB %



Now possible to link data in the 
database with lab performence



Using NASA Ames 1001 Format for Reporting. Why?

1. Simplicity
• Pure ASCII text, human readable, readily opened or edited by simple 

means (any editor or spreadsheet application). 

• Explanation relatively short, yet contains necessary metadata.

2. Reduce Format Confusion
• Don’t increase number of existing formats (NASA Ames, Narsto, 

NetCDF, HDF, …) unnecessarily as long as metadata can be 
transported in old format, even though some features are old-
fashioned.

• Existing libraries can be used to handle files.

3. Keep threshold low
• More modern, binary formats exist (NetCDF, HDF), but need special 

editors and steep learning curve to assemble. 

• NASA Ames can be assembled with simple tools rather quickly.



The EBAS web interface 1 / 3

http://ebas.nilu.no

EBAS web-interface functions:
• Search datasets by criteria: Framework, 

country, station, matrix, instrument 
type, component.

• Visualise distribution of stations on 
map.

• Manage access to restricted data.
• Links to other resources, e.g. trajectory

calculations for station.
• Plot, browse, compare datasets.
• Download data.



The EBAS web interface 2 / 3

Search result page of EBAS web-
interface:

• Lists datsets that meet search 
criteria set on home page.

• Datasets that are present, but 
access restricted, are displayed in 
grey.

• Time period for plotting or 
download to be selected on top 
(select appropriate radio button!).



The EBAS web-interface 3 / 3

Plot page for selected 
datasets:
• Screen, evaluate, 

compare between
instruments, compare 
between stations, …

• Download datasets 
(data is automatcally
grouped by instrument).



Why do we ask providers to format the data?

1. Avoid errors

• Reformating data and frequent iterations with provider 
induce misunderstanding and errors.

2. Scientific standard of provider

• Yearly submission is essence of a year’s work, data (often) 
remains property of PI, they are responsible for the 
quality (policy dependent).

3. Work load at data centre:

• EBAS receives over 6000 datasets annually. Submitting
formatted data frees resources for other services, e.g. 
dissemination.



Online formatting templates



Online formatting templates



Online formatting templates



Online formatting templates



Online formatting templates



Quality of data - List of flags

• A complete list of flags used in 
the database is found at 
http://www.nilu.no/projects/ccc/
flags/flags.html

• Flags are grouped in three 
categories: 

• V (valid measurement) 

• I (invalid measurement) 

• H (hidden and invalid 
measurements).

http://www.nilu.no/projects/ccc/flags/flags.html


Arranging the data

• Open the data in .xls or another editor (from software output)

• Arrange data in columns

• Add flags

• Perform extra quality control



Save file as .txt



Open file in notepad 2 or notepad
++



Add header lines



Upload your data 

• ftp ebas-submissions.nilu.no /incoming

• Anonymous server – login=anonymous, pwd=your email

• To prevent abuse of this server, it is configured in "blind-drop" mode. It 
accepts uploads only and ignores directory requests, i.e. you won't be able 
to see the files you just uploaded, and you won't be able to delete them 
once they are uploaded.

• See also http://ebas-submit.nilu.no/

• After upload of data; machine and manual inspection inside NILU

• Feedback to user / interaction if errors

• Data made public in EBAS when OK.

http://ebas-submit.nilu.no/


Abu Dhabi

Birkenes

Zeppelin

Birkenes Alomar

Troll

Thank you!                    Questions?


