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GLOBE European Aerosol
Campaign

GLOBE Aerosols community in Europe,
- and globe.gov portal - in support of GLOBE
Aerosols teachers:

 European measurement campaigns in spring
and fall

* Measurement instructions, instrument and
background information

« Teaching materials

* Observations

« Teacher-scientist, teacher-teacher
communication

See:
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QOverview

GLOBE Aerosols Scientist
Hi. | am Elise Hendriks GLOBE aerosol scientist i
the MNetherlands

| am very interested in the behavior of aerosols
environment. My research involves using your G
of their influence on climate change and air qual

Wateh the introdurtinn mavie

Globe Europe Aerosols Campaign at globe.gov
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http://www.globe.gov/web/europe-aerosols-campaign/overview?p_p_id=56_INSTANCE_GiD0&p_p_lifecycle=0&p_p_state=normal&p_p_mode=view&p_p_col_id=column-1&p_p_col_count=1

GLOBE European Aerosol
Campaign

* Pilot: fall campaign 2013
» Kick-off: spring campaign 2014
3 March — 9 May

Coming up... fall 2014:
World wide GLOBE Aerosols campaign!
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' »,urope Aerosols Campaign

The main objective is to inspire teachers

and students to bring their local project

to an international level by sharing

their data with other schools, by using

satellite data and by receiving scientific
feedback.

> Pilot phase 2013

Consisted of & 2 months spring campaign and a single month fall
campaign. In this period first schools throughout Europe and Eurasia
joined by carrying out their measurements. A platform was set up in
order to show basic measurement instructions and to share general feedback
afterward on meastirement campaign. This platform is available on the
globe website: . clobeg igr

Regional Office: =1

at% > Resources

% Sun photometers are used to measure the Aerosol Optical Thickness (AOT):
=

Under Alert Campaign: lity
,.peci:'l' i ! 1. GLOBE sun photometer 2. Calitoo sun photomater

valeanic eruptions, dust storm, > Use of data

Aside from the educational value, the student campaign data can provide
very useful information to aerosol science and monitoring in relation to
climate change and air quality.

e “, cnes

fresser. =t

Globe Europe Aerosols Campaign flyer 2014
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Smog In Paris and elsewhere
In Europe

News headlines in the Netherlands: "
«.. Parijs ‘stikt’ in het mooie weer” — 73 _

14 March 2014, nrc.nl

View over Paris,
24-25 March 2014
source:

“Smogalarm in Belgié
afgekondigd”

12 March 2014, nu.nl

“Smog boven Nederland:

Traffic measures
# Brussels, 12-14 March

krijgt u er last van?”
2014, source: ANP

“Paris, whereareyou?” 17 March2014
source:
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http://www.volkskrant.nl/vk/nl/2664/Nieuws/article/detail/3627649/2014/04/03/Smog-boven-Nederland-krijgt-u-er-last-van.dhtml
http://instagram.com/tarastiles
http://insideevs.com/ev-owners-streets-paris/

Air pollution and health

World Health Organisation

(WHO), March 2014:

“...In 2012 around 7 million people died
- one in eight of total global deaths —
as a result of air pollution exposure.*

“... air pollutionis now the world’s

largest single environmental health
risk.”

Number of deaths ('00
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Total number of deaths as a result of ambient air pollution
(WHO, 2014)

127,000 227,000
3% 6%
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WIHD

Deaths as a result of ambient air pollution, divided by disease
(WHO, 2014)




Air quality and climate change

Air pollution has significant impacts on air quality and climate change,
and plays a complex role

Air pollution: trace gases and particles in Earth atmosphere:

* Nitrogen oxides (NOXx), sulphur oxides (SOx), ozone (O3), methane (CH4), ..
e aerosols

Climate change: aerosols, methane, and ozone

Traffic exhaust Moscow smog in 2010 (source: wikipedia) OMI nitrogen dioxide OMI aerosol optical thickness
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Observations of air pollution

« Earth Observation (EO): satellite observations

« Airplane flight campaigns

« Balloons: profiling

« Ground measurements: professional, crowd sourcing, GLOBE students

...satellite observations need validation with ground and other types of
observations (ground truthing)

The Netherlands, MODIS AURA satellite (source: NASA) Ground observations, BSRN Weather belloon, KNMI NO2 profiling over Cabauw
(source: NASA) site Cabauw, The Netherlands
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air pollution, its origins and
o . g B e LA
' and climate change -~~~

UK and the Netherlands, Belgium from ISS op 3 May 2011 (foto: NASA/Astronaut Ron Garan)
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http://twitpic.com/4v8pso

Satellite instruments for monitoring
and scientific research of air pollution:

Ozone Monitori-ng_lnstrumenf; OMI (2004-)
- aboard NASA satellite EOS-AURA

* Sentinel 5-P with TROPOM|

Successor of QMI: TROPo_sbheric Mo'nitori‘ng_ Instrument,
. TROPOMI (2016-) aboard ESA Sentinel 5-P '

*

MESNIN @S ifiments that observe airpolit
\VIe]p] eI GOME-2

Visualisation of TROPOMI (sou

—————

GLOBE Aerosols, 2014



Satellite observations
of air pollution

Example:
OMI nitrogen dioxide (NO,)
NO, emissions are partly closely

related to aerosol emissions:
traffic, ships, industry

Global mapfof tropospheric NO2, 2§05-2012 (OMI)

OMI tropospheric NO, 12 Mar 2014 KNMI/MASA OMI Tropospheric NO,, Dec 2004 until Nov 2005

(b) Randstad, The

OMI NO2,
Smog period
11-16 March
Paris

50x10° 10x10% 15x10* moleculesicm®

10/ GLOBE Aerosols, 2014



Satellite observations of aerosols

Aerosol index [-]
GOME-2B — KNMI/EUMETSAT

16 June 2013

Example:

Smoke plumes,

Canadian forest fire

70

smoke plumes reach

50

Europe
June-July 2013

i

jels]

aL

10

observations

. June 26, 2043

24-27 June 2013
(source: NASA)

GLOBE Aerosols,

GOME-2B
16 Juneto
9 July
2013

2014



GLOBE Aerosols Campaign in 2013

Spring campaign — separate
campaigns in NL, France, ..

Fall campaign — pilot European

campaign

GLOBE and MODIS AOT _—
Amsterdam area
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AOT. Amsterdam, 25 March - 25 April 2013
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GLOBE European Aerosols

Campaign in 2013

MODIS Terra over Europe,
spring versus fall period:

13/

AO Dspring > A0 DfaII

Greater day-to-day AOD variation
in spring
More clear sky days in spring

MODOB_D3.051 Aerosal O?ticul Depth at 560 nm [uniiess]
(01Mar2013 = 3TMay2013

Spring | &% @ Taure AT TS Tl
traffic &
industry

Saharan dust

Fall
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GLOBE Aerosols research;
what do you see?

View and download AOT derived from
your observations and of other GLOBE
researchers with the online

Easy analysis of downloaded data with
MS Excel or Libre Office Calc

Read how to get started in
Instruction manual

14/

!!!!!
.......

outhern
uuuuu

= globe.gov visualisation tool
(http://vis.globe.gov/GL OBE/)

VTHEGLoE PROGRAM

Instruction manuals for VI ewﬁb""‘z and-—-
downloading AOT observations
from globe.gov database (1)

GLOBE Aerosols, 2014


http://vis.globe.gov/GLOBE/
http://www.globe.gov/documents/6054982/7f0695d4-5ba8-4306-9cb7-f4bf6f6f0a4f

Example research questions:

1. How does AOD vary during a week, month,

season in your area? Take sunphotometer measurements at

the same time every day (or multiple times in one day, evenly spread
over the day — if possible) and consecutive clear sky days throughout
the measurement period.

2. How does AOD vary in a single day? In spring?

IN fall? Take muttiple sunphotometer measurements in a single day Panoramafc’to'tsl Va;‘_af iethN“:'
(if possible at moments evenly spread over the day). meetlocatie (het dak)
ROGRAM
EGLOBEPRY -

start meetcampagne 2014
3. How does AOD vary throughoutthe -
Netherlands, Europe, and elsewhere? compare &L
observations done atthe same (local) times but different locations.
4. What do you ‘see’, and what does a satellite

‘See’? compare your observations with AOD from for example the

MODIS satellite instrument. Read how to view and download
MODIS AOD data ith the

VTHEGLogE PROGRAM

—er

Manual for the visualization of

Share your research results with others, on the MODISAOD Giovanni (1
GLOBE Aerosols European campaign page
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http://www.globe.gov/documents/6054982/544b43be-0df4-4371-a79b-8ba6350a455c
http://disc.sci.gsfc.nasa.gov/giovanni

Crowd sourcing of aerosols information:
ISPEX

8 July 2013:
National ISPEX
observation day
in the Netherlands

1t national iISPEX
observation day

5 september 2013
2nd ISPEX observation day

ISPEX
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Royal Netherlands
Meteorological Institute
Ministry of Infrastructure and the
Environment

Thank you!

More information:
www.knmi.nl/globe/aerosolen.html

www.globe.gov/web/europe-aerosols-
campaign/overview

Netherlands, Belgium, and United Kingdom from International Space
Station ISS, 3 May 2011 (source: NASA/Astronaut Ron Garan)



http://twitpic.com/4v8pso

%# Koninklijk Nederlands

Meteorologisch Instituut
Ministerie van Infrastructuur en Milieu

| -E =)

Extra:
How to add GLOBE Aerosols

data into the globe.gov
database




€ = C [ wwwglobegoy,

¥ o Manage ¥ & Goto ¥ [ Erize Hendriks. (Sign Oun

@D THEGLOBEPROGRAM g

n GLCB[SIudemsmHungary
Practice us nl

Globe.gov database

Add your measurements to the =
GLOBE database through

\CLOEEanuam a
ds-on, primary and
e

oo %ﬁ‘*""" &
enter Live Data
Zarialld

' .
RecertPostings in .
Feedback For ; .
" ! s Visualize
L 9 Retrieve [
4

Oh ol | used thoss a lotf Oh well

SciENTIsTs:  Keeping cadlin

Bl 0g summer, Part

This is how:

1. Goto and login into the
website

2. Goto Live Data Entry or Training Home Teaching & Lear
Data Entry (choose the latter Elise Hendriks
option to try it out) one [EERY

GLOBE Data Entry consists of several options:

YO ur pe rS 0 nal (Ilve O r tral nl ng) Live Data Entry — these pages re for entering environmental data — collected at defined
using approved instrumentglisf — for entry into the official GLOBE science database.

data entry window appears...

057 GLOBE LEARNINS EXPEDITION

Training Data Entry — these pa 25 are for practicing data entry. either during workshops
of the data entry process. & data entry pages are based on the newer designed dati
= ¥ Into the official GLOBE science database.

Email Data Eniry — Data Entry can also be entered via email. For complete instructions ot
Data Entry system. view the online documentation.
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Globe.gov database

In data entry at

3. Open the site map of your
your school by clicking on the
click on the ‘+’ in preceding
your school name, to see
your observation sites and
data

4. No observation site defined
yet? click on add site and
follow the instructions given

5. Go to New Observations in
Atmosphere > Aerosols to
open the data entry page for
the Aerosols protocol
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& hitps: //data.globe .gov/# fentry

@) THEGLOBEPROGRAM SCIENCE Data Entry
Welcome to the GLOBE data entry site.

My Bookmarks

) s /et lobe. gov

Welcome Elise Hendriks

@ THEGLOBEPROCRAM SCIENCE Data Entry

My Bookmarks 9

fo

3 MYy CToam=ediqns and Sites o
Q it

WWelcome Elise Hendriks

L7

You have not bookmarked any Investigations yet. Expand the organizations and ciick the stars next (0 the invesiigations (o creaie &

bookmark.

My Organizations and Sites

4

= KNMI

= dak knmi:ATM-01
Latitude 52,703, Longitude 5.18, Elevation 20m

Atmosphere
Aerosols

Mew observation  PastgfServations

Clouds 1-Day
W upseration | Pastobservations

‘Water Vapor
MNew observation  Pastohservations

Mutti-Day Soil And Air Temperatures

Mew observation  Pastobservations

+ Cabauw (KNMI):ATM-02
Latitude 51871, Longitude 4.97 2, Elevation -43.5m

=+ GAC2013 Tallinn:ATM-03
Latitudie 58,26, Lohgitudie 2444, Elevation 9m

+ Cabauw KNMI

Q Adrd Site

# Edit site | % Delete site

Air Temperature 1-Day
Mew obseration | Pastobservations

Surface Ozone

Mew observation | Pastobservations

Integrated 1-Day
MNew obsenvation  Pastohservations

Mutti-Day Soil And Soil Temperatures

Mewr observation | Pastobservations

# Edit site | % Delete site

# Edit site | % Delete site

Q Add Site

GLOBE Aerosols, 2014


https://data.globe.gov/#/entry

Globe.gov database

Adding aerosols observations:

6. Enter the observation date,
time and AOT measurement
method. New data entries will
then appear

7. Add sky observations color
and clarity, according to
protocol definitions

8. Add sun photometer
measurements

9. Add other atmospheric data:
contrail information, air
temperature,..

Check all entries , then click
on ‘Submit’ to add your
observations

10.

Your observations will be visible
within one day ( )
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Data Entry Home

Aerosols

& htips: //data.globe.gov/# ssior 9723
@ THEGLOBEPROCRAM  SCIENCE Data Entry

K knmizATM-01

ez - measure AOT directly?
® Yes No

B hitps: //data.globe.gov/# /submissions/new?site_id=07238protocol _set_id=3101R&argid=197400
@B THEGLOBEPROCRAM  SCIENCE Data Entry

Data Entry Home dak knmi:ATh-01

Measured at date and time (UTC 24hr) Does your photometer measure AOQT directly?
2014-06-23 @ | 1100 o] e Wl
& Aerosols * 8

*
Do you know when there was a satéWigg overflight on date of measurement? YEs

Observed Sky Color

0OdQqco

Observed Sky Clarity

Sun Photometer Serial Number: RG8-740

Case temperature before taking measurements (multiply voltage reading by 100)

Case temperature after taking measurements {multiply voltage reading by 100)

aveiengths

Green UTC Time (24hr) ©@  Max sunlight Voltage

Red UTC Time (24hr) ©  Max Sunlight Voltage

2 Green UTC Time (24hr) @®  Max Sunlight Yoltage

RGB-740

Dark Valtage

Dark Vaoltage

Dark Voltage

Photometer Serial Number

E Aerosols, 2014


http://vis.globe.gov/GLOBE/
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