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Atmospheric Chemistry and Physics at Mountain Sites

June 8-10, 2010,
Interlaken, Switzerland

Summary

The first International Symposium on "Atmospheric Chemistry and Physics at Mountain Sites"
was held at Interlaken from June 8 to June 10, 2010. The Symposium was organized by the
Commission of Atmospheric Chemistry and Physics (ACP) of the Swiss Academy of Sci-
ences (scnat).

Almost 100 leading atmospheric scientists from 22 countries and four continents representing
more than 30 elevated observatories shared their research results. From the data presented,
it became clear that high elevation mountain atmospheric observatories provide a unique op-
portunity to study long range transport of air pollutants and dust, to investigate chemical reac-
tions in the atmosphere and to get crucial information on background concentrations of trace
gases and aerosols influencing ozone concentrations, and those that drive climate change.
Special emphasis was given to the fact that long-term time series represent an inestimable
value for natural and human caused global change investigations. It was shown that these
data can also provide critical data for extreme episodes (e.g. biomass burning, radionuclide
releases, etc.). Such studies, together with satellite observations, are relevant for societal,
ecological and economical issues as recently demonstrated by the ash cloud movement
originating from the erupting volcano under the Eyjafjalla glacier in Iceland, and its implication
on European air traffic.

A follow up meeting is offered to be organized by US scientists who contributed with their re-
search results from elevated sites to the Interlaken meeting.
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Introduction

During the second week in June (8-10, 2010), the first International Symposium on "Atmos-
pheric Chemistry and Physics at Mountain Sites" was held at Interlaken, Switzerland. The
Symposium was organized by the ACP-commission (Atmospheric Chemistry and Physics) of
the Swiss Academy of Sciences.

One of the main goals was to intensify a closer cooperation of the “observing” and “model-
ling” community which was achieved successfully. Both communities were well represented
and the targeted interdisciplinary discussions were successfully initiated as the meeting
brought together scientists from all over the world (see also chapter participants) with expert
knowledge in air constituent measurements and/or experience in modelling transport as well
as in dynamic processes at mountain sites.

Scientific content and discussions

More than 100 contributions were submitted and the schedule allowed 46 of the participants
to present their results by an oral presentation (see attached programme). All the others
showed their results during two poster sessions, each 1.5 hours which allowed even more
profound discussions. The numerous registrations documented the strong demand of the sci-
entific community for such an opportunity, and this was reinforced by very lively contribution
of the participants during the whole meeting. In addition, side meeting were held to discuss
specific results and/or prepare new projects.

The scientific programme triggered by the shared scientific questions, in the particular cir-
cumstances and requirements of elevated sites, was organized in the following sessions (for
the details, see attached final programme):

Session 1: Effects of the planetary boundary layer on measurements at mountain sites and
transport modelling

Session 2: Background baseline observations at mountain sites
Session 3:  Carbon monoxide and carbon dioxide

Session 4:  NMHC, PAN, and ammonia

Session 5:  Long-term changes of ozone and its precursors
Session 6:  Aerosol optical depth and other aerosol properties
Session 7:  Aerosols at high-elevation sites in Asia

Session 8:  Nucleation and clouds

Session 9:  Aerosol chemical composition

From the data presented, it became clear that high elevation mountain atmospheric observa-
tories provide a unique window on long range transport of air pollution and dust, chemical re-
actions in the atmosphere, and crucial information on background concentrations of trace
gases and aerosols influencing ozone concentrations, and those that drive climate change.
Special emphasis was given to the fact that long-term time series represent an inestimable
value for natural and human caused global change investigations.

It was shown that these data can also provide critical information for extreme episodes (e.g.
biomass burning, radionuclide releases, etc.). Such studies, together with satellite observa-
tions, are relevant for societal, ecological and economical issues as recently demonstrated by
the ash cloud movement originating from the erupting volcano under the Eyjafjalla glacier in
Iceland, and its implication on European air traffic.
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Moreover, it became clear that high mountain observatories allow analyses of the radiation
reflecting properties, the so called albedo effects associated with clouds in more detail. In
particular, the mixed clouds, i.e. the clouds containing both water drops and ice crystals, are
rather poorly understood and need dedicated attention. The Fourth Assessment Report of the
Intergovernmental Panel on Climate Change IPCC from 2007 is pointing out that the uncer-
tainty in the knowledge about this cloud albedo feedback on the climate should be reduced.

In particular Session 1 (effects of the planetary boundary layer on measurements at mountain
sites and transport modelling) illustrated that transport modelling has been strongly improved
over the last decades due to better information in modern weather forecast models and de-
velopments in Lagrangian methods and higher spatial resolution. However, attribution to the
free tropospheric and planetary boundary layer air is often a difficult task, particularly when
convective transport is involved. Nevertheless, knowledge exchange during the symposium
showed clearly that basic processes are often very similar among many mountain sites. This
inspired participants to apply concepts presented at the symposium to their own sites. One
aspect that is scientifically very attractive is the determination of source regions of anthropo-
genic species. Such methods can be applied to monitor emission source strengths of relevant
compounds and can therefore be used to support and independently verify international regu-
lations. Source attribution methods strongly depend on highly complex transport pathways of
pollutants from emission sources to mountain sites because air pollutant transport in moun-
tainous topography can be affected by many local processes, which themselves depend on
the actual synoptic weather conditions. The following example shows clearly the benefit in
combining model results with measurements from different platforms for cross validations
purpose:
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Bold line and dots: 1-year averaged CO mixing ratio; bars: +1 standard deviation.

Session 2 (background baseline observations at mountain sites) revealed that monitoring of
(anthropogenic) changes in atmospheric background composition with the required precision
and accuracy is a great analytical challenge. It became evident that this often requires the
most advanced techniques because of the very low concentrations of many of the important
atmospheric constituents. In order to obtain valuable and reliable long-term measurements,
fully automated techniques are often needed, which leads to additional challenges. Since
mountain sites are usually remote locations, a suitable infrastructure is very helpful to sup-
port the work of the scientists. This issue was discussed following the scheduled programme.

3/16



The lack of support of long-term measurements makes it often impossible to investigate multi
decadal time scales although this is often the basis of climate change research. An initiative
to support observatories providing the required long term measurements drafted the relevant
argumentation (see attached letter of support) for supporting these sites in general but in ad-
dition the scientist of this Symposium also provided a specific support letter for Mt. Fuiji,
which is suffering the required funding.

Session 3 (carbon monoxide and carbon dioxide), Session 4 (NMHC, PAN, and ammonia)
and Session 5 (long-term changes of ozone and its precursors) presented results of different
reactive compounds. Mountainous observations of ozone, peroxyacetylnitrate (PAN), aero-
sols, and ozone precursors allowed to study intercontinental transport, which has developed
into an important research topic in the northern hemisphere due to changes in continental
emissions.

Session 6 (aerosol optical depth and other aerosol properties), Session 7 (aerosols at high-
elevation sites in Asia), Session 8 (nucleation and clouds) and Session 9 (aerosol chemical
composition) clearly demonstrated that mountain sites offer suitable conditions to study aero-
sol-cloud interactions, a further challenging topic in present climate research.

On Friday, June 11, 2010, the symposium was followed by an excursion to Jungfraujoch and
offered to the whole science community to visit of the High Altitude Research Station which is
considered as one of the world leading high mountain observatories for environmental and
climate research. This excursion complemented the theoretical part at the symposium with a
practical deepening which was especially for the participants of the developing countries of
additional educational value.

Benefits of the symposium

This symposium “Atmospheric Chemistry and Physics at Mountain Sites”, offered opportuni-
ties to exchange research experiences at elevated sites and fostered investigations of rele-
vant topics in climate change research as well as process analysis in the free troposphere.
Because of the high costs related to long term measurements, it is crucial to make best sci-
entific use of such measurements. Thus it was very beneficial to bring together experts in
measurements and models. Science benefit can even be improved by a more intensified en-
couragement of combined research projects in the future.

We achieved to include young scientists and were able to provide capacity building for scien-
tist from developing countries. This was possible thanks to the support of TTORCH, Me-
teoSwiss and the strong involvement of the organizing institutions.

A comprehensive abstract book was published and gives a nice overview about all contribu-
tions.

Supported Scientists

The support of TTOCH, ESF made it possible for 9 young scientists (master students, PhD
students or young scientist from developing countries) to participate in the meeting and pre-
sent their results with a talk or a poster to experts who provided the expected feedback. Dur-
ing the meeting and the excursion on Friday, there were plenty of opportunities to discuss
open questions and future collaborations.

Additional support was provided by MeteoSwiss to support five more experienced research-
ers from developing countries such as China, Egypt, Armenia, India and Russia to participate
to the Symposium.
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PhD student from Paraguay, supported by
TTORCH, presenting her results about
Aerosols investigations based on meas-
urements at the high observatory at I1zania
combined with satellite data.

Participants

Young scientists from Indonesia (left) and from Kenya
(right), supported by TTORCH, exchanging their experi-
ence of running measurement at sites contributing to
the Global Atmosphere Watch programme of WMO.
Both contributed with an oral presentation to the ACP-
Symposium.

Almost 100 scientists from 22 countries representing more than 30 observatories in 4 conti-
nents (Europe, America, Africa and Asia) reflect a very good participation of elevated obser-
vatories in the ACP — Symposium which indicates the interest of researchers at elevated
sites in discussing common scientific question as well as technical issues under the often
challenging boundary condition at these remote and elevated sites.
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Organizing Committee

Mauna Loa, Mt. Whistler

Mt. Bachelor Dessert Storm Peak
Pico Espejo  Pico Mountain
Teiide Pyrenden

Puy du Dome Pic du Midi
Schauinsland Monte Rosa

c Jungfraujoch Mt. Cimone
Zugspitze Hohen Peissenberg
* < Sonnblick Kasprowy Wierck
. Kislowosk  Mt. Kenya
Sinhagd Piton Maiidon
b Mt. Waliuan NCO-Pyramide

Mt. Everst Tibetan Plateau
Mt. Lulin Bukkit Kototabang
Mt. Jodo Mt. Happos

Mt. Fuiji

The organizing committee included representatives of the Swiss Federal Institute of Tech-
nology Zirich (ETHZ), the Paul Scherrer Institute (PSI), the Swiss Federal Laboratory for
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Material Sciences and Technology (Empa), the International Foundation High Altitude Re-
search Stations Jungfraujoch and Gornergrat (HFSJG), the Federal Office of Meteorology
and Climatology (MeteoSwiss). Key persons involved have been Prof. Dr. Johannes Stahelin
(ETHZ), Prof. Dr. Urs Baltensperger (PSI), Dr. Brigitte Buchmann (Empa), Dr. rer. nat. Domi-
nique Ruffieux, MeteoSwiss, Prof. Dr. Erwin Fliickiger and Prof. Markus Leuenberger both
HFSJG.
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Louise Wilson, Carole Delémont, Daniel Oderbolz and April Siegwolf for the outstanding
support in organizing and realizing the meeting. Besides financial support from Swiss scnat
commission ACP, we are grateful to TTORCH, the European Science Foundation by provid-
ing travel support for young scientists (http://www.ttorch.org/tiki-index.php) and acknowledge
additional support from MeteoSwiss (http://www.meteoschweiz.admin.ch/web/en.html) ena-
bling co-funding the participation of colleagues from developing countries. The support of the
High Altitude Research Stations Jungfraujoch and Gornergrat (http://www.hfsjg.ch/) and the
Jungfrau Railway Company (http:/www.jungfrau.ch/en/DesktopDefault.aspx/tabid-1/) en-
abled a trip for the whole group to the Swiss high altitude research station Jungfraujoch very
well acknowledged.

Outlook

The attractive and comprehensive programme caused lively discussions and enabled splinter
meeting to initiate new joint project activities (e.g. University of Krakow and Empa, a re-
search institute in the ETH — domain, CH). An argumentation was put together to support the
development of long term operations of atmospheric observatories at high elevated sites.
Based on this stimulating atmosphere our American colleagues offered to organize a follow
up meeting in a 2-3 year timeframe close to one of the high mountain observatories in the US
covering a similar scientific programme.
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Dilbendorf, 08. 10. 2010

Dr. Brigitte Buchmann

Empa

Head of Laboratory Air Pollution / Environmental Technology
Uberlandstrasse 190

CH-8600 Dibendorf, Switzerland

Phone: +41 44 823 4134

e-mail: brigitte.buchmann@empa.ch

Attachments:

Final Programme

List of participants

Support letter elevated sites

Abstract Book, submitted separately (15MB)
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Annex 1

ACP Symposium 2010

Program -

Monday, June 7

16.00 -21.00
19.00 -21.00

Registration
lce Breaker = Apéro  Please register first

Tuesday, June 8

08.30 - 08 .40

Talks - Sassion 1

08.40 - 09.00

09.00 -09.20

09.20 -09.40

09.40 - 10.00

10,00 - 10.20

1020 - 10.50

Talks - Session 2

10.50 -11.10

11.10 -11.30

Walcome and introduction, Johannes Stashalin

Effacts of the planetary boundary layer on measureaments at
mountain sites and transport modelling
Chair: Dominigue Ruffieux

Delia Armmold
High-resolution baclkwards atmospheric transport modelling in
mountainous regions applied to sounce identification

Frangois Ghausi
High-resolution model studies of transpont of surface pollutants to Pic
du Midi, Piton Mafdo (Reunion Island) and Jungfraujoch

Christoph Gerbig
Mesoscale eulerian and lagrangian modeding of COz: The challenge of
e press enting mountain sites

Dominik Brunnar
Allocation and trends of halogenated hydrocarbon emissions in
Europe as observed from Jungfraujoch

Stephan Hanne
A global Lagrangian model to study trace gas variability and long
range transport

Break

Background basaline observations at mountain sites
Chair: Johannes Stashelin

Daniel Jaffe
Recent discoveries at the Mt. Bachelor Observatory in Oregon

Neng-Huel (George) Lin
Chemical and physical measurements at Lulin Atmospheric
Background Station (LABS, 2,862m mal)in Tahwan since 2006
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Program

11.30 - 11.50
11.50-12.10

12.10-12.30

12.30 - 14.00
Posters - Session 1
14.00 - 15.30
15.30 - 16.00

Talks - Session 3

16.00 - 16.20
16.20 - 16.40
16.40 - 17.00
17.00 - 1720

17.20- 1740
17.40 - 18.00

19:00

ACP Symposium 2010
L

Martina Collaud Coan
Impact of synoptic weather types on the planetary boundary layer
influence at the Jungfraujoch

René Stiibi
On the difference s between ground based and balloon ozone
mea surements: Payerne sounding vs. Jungfraujoch

Christian Plass-Dillmer
NMHC Climatology from Central Eumpean mountain obsarvatones

Lunch

Chair: Markus Lewenberger

Poster session, related to sessions 1-5
Break

Carbon monoxide and carbon dioxide
Chair: Brigitte Buchmann

Markus Leuvenbarger
Atmospheric O2 and CO2 at the High Alpine Station Jungfraujoch,
Switzedand - a comparison between online and flask measurements

Silvia Ferrarese
Study of a COZ high concentration event at Plateau Rosa station
{Italy) with WRF model

Edison Kurniawan

The study of eddy correlation in carbon dioxide concentrations related

to vertical wind velocity

Michal Galkowski

Stable isotope composition of atmospheric CO2 at high mountain site

(Kasprowy Wierch, Southern Poland)

Lukas Emmanagger

Regional pollution events observed by continuous measuremean ts of
513C-C0O2 and 5180-C0O2 at Jungfraujoch using quantum cascade
|laser spectroscopy

Urs Baltensperger

Mountain sites as an important infrastructure for the impact
assassment of volcanic ash
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ACP Symposium 2010
Program -

Wednesday, June 9

Talks - Session 4 NMHC, PAN, and ammonia
Chair Erwin Filickiger

08.30 - 08.50 Michael Lauchner
Sounce apportionmeant of NMHCs at the GAW background site
Emvironmental Research Station Schneefernerhaus, Gemany

08.50 - 09.10 Detlev Helmig
Mon-methane hydrocarbons as tracer for long-range transport studies
at Pico Mountain, Azores, Portugal

09.10 - 09.30 Emily Fischer
Measurements and importance of PAN in the free troposphens: Multi-
year springtime observations at the Mount Bachelor Obsenvatory

09.30 - 09.50 Shubha Pandey
NOy spaciation and relationship with PAN in the troposphene from the
mea surements at Jungfraujoch

09.50 - 10.10 Meng Zhaoyang

Ambient ammonia cbserved at a remote mountain site in the north-
eastern Qinghai-Tibetan Plateau, Westem China

10.10 - 10.40 Break

Talks -Session 5 Long-term changes of czone and its precursors
Chair Daniel Jaffe

10.40 - 11.00 Stefan Gilge
Time series of reactive trace gases at the GAW-DACH-sites
Sonnblick, Jungfraujoch, Zugspitze and Hohen peissanben

11.00 - 11.20 Yenny Gonzilez Ramos
Long term ozone observations at |zafta Atmosphernc Observatory
{1988-2008)

1120 - 11.40 Kennedy Thionge
Trend of carhon monoxide and ozone at Mount Kenya GAW station

11.40 - 12.00 Johannes Stashelin
Ozone and ozone precursors at Jungfraujoch (Switzerland):
Data analysis and long-term changes

12.00-12.20 Hiroshi Tanimoto

Decadal trend in springtime tropospheric ozone at a mountainous site
in Japan: 1998-2007
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Program

12.30 - 14.00
Posters - Session 2
14.00 - 15.30
15.30 - 16.00

Talks - Sassion 6
16.00 = 16.20

16.20 - 16.40
16.40 - 17.00

17.00 - 1720

17.20- 1740
17.40 - 18.00

19:00

ACP Symposium 2010
L

Lunch

Chair Andre Préwat

Poster session, related to sessions 6-9
Break

Aesrosol optical dapth and other asrosol proparties
Chair Anna Gannet Haller

Betsy Andrews
Climatology of asrosol radiative properties in the free troposphens

Chrisoph Wehrli
Long+term asmsol optical depth (AOQD) measuraments at
the Jungfraujoch Global GAW station

Huizheng Che
Aemsol optical properties measured by Cimel sunphotometer over sic
GAW stations in China

Sergio Rodriguaz Gonzdles

Origin, size distribution and chemical composition of the Saharan dust
partides collected in the North Atlantic free troposphene at |zafia
Atmospherc Observatory

Paecle Cristofanalli
Atmospherc composition at the Italian climate observatory “0. Vittor™
at Mt. Cimone (Italy, 2154 ma.sl.)

Radovan Krajci
Aemsol properies in tropical free troposphene at high altitude
research station Pico Espejo (4775 MSL) in Venezuela

Drininer
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ACP Symposium 2010
Program e

Thursday June 10

Talks -Session 7  Aerosols at high-elevation sites in Asia
Chair Meng-Huei (George) Lin

08.30 - 08.50 Paolo Laj
Aemsol optical propaerties and radiative forcing in the high Himalaya
based on measurements at the Nepal Climate Observatory - Pyramid
Site (5100 m a.sl)

08.50-09.10 Niku Kivekds
Aemsol size distribution measuremeants at Mt Waliguan, inland China

09.10 - 09.30 Kazuo Osada
Impact of Chinese anthropogenic emissions on submicrometer
aerosol concentration at Mt. Tateyama, Japan

09.30 - 09.50 Kazuhiko Miura
Size distibutions of asrosol particles measured at the summit and a
base of Mt. Fuji

09.50 - 10.10 Atsushi Matsuki
Size distriibution measurement of air ions at the summit of Mt. Fuji
during 2009 summer campaign

10.10 - 10.40 Break

Talks - Sassion B Nucleation and clouds
Chair Paolo Laj

10.40 - 11.00 Julisn Boulon
Verical extension of nudeation events: Evidences for a favoured high
altitud & process

11.00 - 11.20 Anna Gannet Hallar
Persistent daily aercsol nucleation events at mountain-top location

11.20-11.40 Zzofia Juranyi
Long-term cloud condensation nucleus concentration measuremant at

Jungfraujoch

11.40 - 12.00 Johanna Spiegel
Droplet number size distibuticns measured in mixed-phase clouds at
the high-alpine research Station Jungfraujoch

12.00- 1220 Ermest Weingartner
Influence of aerosol particles on cloud microphysical properies
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Program

1230 - 14.00

Talks - Sassion 9

14.00 - 1420

1420 - 14.40

14.40 - 15.00

15.00 - 1520

15.20-16.00

16.00 - 16.30

16.30 -18.00

ACP Symposium 2010
L

Lunch

Aerosol chemical composition
Chair Urs Baltenspe mger

Angala Marinoni

2-Years of measurements of the chemical composition of PM10 and
PM1 at the high elevated Nepal Climate Observatory — Pyramid NCO-
P (5079ma.s.l)

Richard Leaitch
Components of the carbonaceous asnssol at the peak of Whistler
Moaiintain during the spring and summear of 2009

Anna Marie Macdonald
Multi year aercsol characterisation at the Whistler mountain site

Andre Prévet
Composition of particulate matter at Jungfraujoch compared to the
boundary layer in Central Europa

Concluding remarks: all

Break

Round-Table Discussion:

High Mountain Observatories as a par of the UNESCO Initiative
*Astronomy and World Heditage™

Chair. Martin Huber

12/16



Annex 2

npo uoibuiysem nayelp vSh HEHEE] 11028 3N Aepp sndwes 5118 ABojoulos) pue sousRg Jo 1d9Q uolBUIySep) J0 ANSISAIUN laneq aper|
{ieulos) saousing
0 AUIBPEDY SSIMG ‘UOISSILALOY
Yo uIManq@Ysow| puepezimg JyoBUSTY 00./8 0z NSosiue|9)| yoolnesbuny ayy jo juapisaig| Joid D e JagnH
U0 aqun derDieyI0y SUaWay | pUBHaZEMS U159 L8 v uieg Jo Ausisain| g SUSLWANE 400H
U edUsDoUusY uBydEls] pUBHeZIMG Jopuagng 0098 SZL IiSpuepsqn edw3| I1Q PEES DUUSH
pa OPEICICODIDILIRY ASNaD| 5N 13pinog 50508 13915 GIOE 0951 opelcio] 18 Riisioaun HYVLSNI| Joid A3lRQ e
2UR10S e
Yo zyipegreyw| pueiezimg younz 2608 91 “nisiensisaun NHD ‘Younz 13| pue ouaydsowpy Jo) ajnmsy; *Ovi euepy eqnyeH
npaupdie|eyd| VS sbuLdg eoquies)S980-6L 8026 0£6288 X0A Od INISU| Uo1easay Hasa() Aiojeioqe Jead widls]  4d | jeuues suly ST
laway aua))
9" WUHDZSRZUCBA uledg] spiauay op Zrud elueg 1 /08¢ BJUB|d V9 ‘02 "ON BULIBW 27 Uo1BaSa)y Jusdsowy euez| Auua X SOWEY Z9|2ZUCD)
T QINUnEDEIS0IB GLaG N Aley ouign 62018 Wv153D0S. sndwe) djiusng s91SAUd Jo 'dag QuUIqiN jo Aslenunf joig opaquIn efisom;n
ERIINES
op'pmpDebibueeis|  Auswen Biaquassiaduayoy €888 01 B3 Jebiemyos ulgy| WNLOIBAIBSAE SaLsIBojoI0a)ap |eoibojioalay veulad "amal g ueelg aBin
1) dru-8Go-OreeD)Isnaub sioouely EGDEIN] asnoo} 0OGLE Ui[2g] "3 AR pL aifoj0Isy,p 211018308 seoualAg-piN sqo| g sioduery eSS
Aysisayooaborg
apHdw eual-06q@ Bigsab ydasuyo Auewag eusp (57 ¥1e) QL AS [ouy suen} uswpedsq swaishs eonusyooaborg 10j 2IMMISU| daueid Xew | g ydoyspyn Biqien
ABojouyds |
[dyeuo ez00d@) L yeleb PUBOY moyesy 85008 OF BEZAMBBOIN IV pUE 20UB125 JO AISJI9AIUN HOY 12yoIy DISMOYBE)
eo-ogn abueyoBudolbe) el epeURn 9 J2ANOUBA, 221 18/ eW 1SaM $96 1 Aydeidoasy Jo idsd IqLLINOY) YSIE Jo ASIsaun uyor 1aybeey
W QINIURGY UB 1IN 0OSo0UEy] ey ougin 6c0L8] WLSTDOS, sndwel ayjusng SISt Jo 'dag oulgin 1o ipms 163p BlisiaAluny]  Ig 00S80UR) 4 \uepng
ERIE
apamp@oevouyBuebgom]  Auewsan fiaquassieduayon €888 01 Dap J9BIBMUIS Wiqy wnuojeazasqO sauosiBojoloajan jeaiboioslon UBWIED ‘MGl 1 Huehopn: ol
4o-aqiun deIDAING SetUOG)} PUBPSz)IMS uiag 2108 G HsialpIg s21SALJ Paiddy JO aImnsy; ulag Jo AjsIaaun SELIOY | Anig
1e1B19UI08) pue yoolneybuny
u2 agiun a0eds@uabnpany uims) puepsZIMES wag Z10¢ S “NsI9IPIS uieg jo Aysieniun SUOHEIS 4o1easay apnilly ubiH| joid urag Jabpjan4
ESIES
ap pmp@eliuayplaiey|  Aueuuag BraquassiadusyoH £8578 0} Bapn Jabiemydg uigry| WNLoj2AISSqO sayosIBooIoBon ieoiboucamen vewsas ‘gmal e piesep) sijus)4
woo Jleuib@iayosias vENn TS 55186 Op9SE xOd buipgng S1Y 80v) 390015 JHaudsoLlly 10 1dag uolBUISEA O AISIBAN E] 2Yosig
yoisdussneypilildsjsyel] pueszimg |Sd UabHiA 7825 Asiway) ouaydsouny jo Aojeioge] NS 1BLAYDS ned|  JG 1eyey| BsneypIyRS-7iaid
wopun yd@esalelsy LE QUL SZL0L L BLNIS) o] BIA ouno | Jo RISISATN SOISAU [BJauaD) |0 Juswapedad | irt BIALS EEEIENEN
yoedwa)ebbauaiuwa seyn)] PUERSZIMS HopuagnQ 0092 62! AsSpueuaqn edwy SEXnT JsbBauawiwyg
WU ESIDIYONP L LEM eubciog B8Z10Y] 10 NAGOS BIA WND-JVSE UG BliSIaAUN 0220 wong
d-upiseyslp eBnyog BUD-BLD) 1 LGe-10.640d elb| ep obie $3102y JO ARSIBAIURY  Ja V= seyalg owlen og
11 IUD DES I DIIBURIOLSHD d Ael| eubojog 6210V 101 Magos) Ein. HND-OVEI ouIqIn eys1sAlUNl 1Q 0[0Rq YISUEJCISLD)
2" 88S(NSOIOWI@PNE|[00 dURULL| PUBLSZIME EINELEM 0€51 aibojolge | ap uuBl) ssmgoalBl  1a EDTNET U900 pnejjosy
ERETS
ap pmp@apne o suey Auewnan Bisquassiadusyop £9c29 01 Bop Jebremyos wigly WNLCIBAIgSq() $8yas1Boj010ajay [gaibolieaje UBLIRS ‘Qaa sueH apneDy
ABojol(53 )
1d'nps-ube fiy leacu@enwyo) pueog MOYEIY 65070 0F BZOWMaNIN 1Y pue aouag Jo QIsIeAun-Hoy] g zZsenn’| enwyg
580UBIRS [evIbojoi0Btal
U Aol ews sweo@zyoyo BUYD Buthisg 180001 ANy g und-uen9-buoyy gy jo Awapedy 8sauynf 40id fusyzing ayn,
4O 1SAD0BIMONNG SeIoOIL| pUBLeZIMG 1Sd USRI 2826 AnSiayD ausydsolay jo Aojeiogen, WNsUpJsusyag negdf 1Q SBIODIN POAMONNG;
ABOjOUYIR | [BIUBUIUCIAUT
yredwaBuuewyonganibug| puesozms Hopuaqng 0098 671 Jspuepsgn | uonnjjog Jiy 1oy Arojesoqe edws| g aniblg| uzeunRng|
ABojoul38 1, |guaWloIALg
Yo edwa@IsuuniqyIuILop] puBlIRZIMS popusang 0098 621 “Aspueuaqn / usnngod 1y 103 Acje:ogeT edwg| g MO 1auunsg
anbisAyg
4 uowssidg-aun-obdo@uoinog ] aoueiy argny. LILED SIBPUET $8P ANUSAY $7| SL099WN SHND siBoj0109101N Bp 2li0jgI0qe] usinp| uonog
na 2doma 08 IDIUBZEqG Q00 E] AR eidsy 12012 Lvb J1-6¥i7 1WIa '3 e S3I-0Yr - voissiwwo) veadonz] Jd | snoJe Gooer AQOT luezjeg
o' 15d@obIadsumeq sin pUBLIRZIMSG 1Sd USBHIA] FRN A Ajsiway) ousidsoluly 30 AOIOqE | Nsu| 1818YSS eyl Joig SIn 13Bladsusijeg
$20UIIDG 3)i panday|
1208 nyoq@p|oue eyap eLSNYy BUUSIA 06LL 28 NS-ugnior-ialeg PUB S30IN0S8Y [2INIEN JO AUSIDAIN Abajorosjep Jo aymsy)|  ia elag piouty
“AGB 2eouDsmal Ut Asaq VST 13pIN0g 10£08 Aempecig Gzg 13pNO8-ND PUB TISIVYON| 2Q Aseg SMBIRUY
Adnpareoniiepe) fenbeleg LOUNS Y] [V 8y Ze \dnejues 8y UCRUNSY §0 ANSISAIIN JHOLIED)] Apnoe. ABSjouyoz] pue aouss g|oige €331q8D Wepy
jrewg Anunon £19| apooised Z §S21ppY | SsaIppy aymysuy| amy Jweu 1si14 awey

0102 wnisodwig dov ‘siuedioiped jo isi

13/16



ABOIOUYIS | [RIUSIUCIIALT

yo'edwe@isyoequisis uHBW| PUBHSZEMS popuaqng 0008 67| ISpuByagn “UANNJIO i1y J0f AuDjRI0GET edwgi g I J3udequUIBlS
YO ZYi9 ALBDUlIBYaEIS Sauueyoll PUBHSZIMG younz 2808 Gl NSIBNSBAUN B0LBI0G JUBYASCW)y 105 J5u| younz 513} Joid Sauueyor PIENEES
ERNETETS
uozye ausiiebaids euueyol| puepazimg YounzZ 2608 Gl HSSIBusIsAluN YounZ H13|eewnD pue susydsowyy Jof Jniisy) BULBYOP 1ofoids
AOD EEOU@IBUYIS ' BSSN) S 18poyg S0E08 ABMpEOIg GZE uoisiAl] BuLiojitol 209 YYON] g SSny NS
MLBUADOAL)
1e-oe Bwez@uebuyeyos pauyiay BUISTY UDIAA 08LL € LA SYOH ewips Buniiziqeyoed] pun aifoooasw i yepsugenuazl g pauyaH sabuyiayog
na edoing 08 @D UDI85YdS SAUSGNY AEn eids] 22012 BFAC WSS T BIA; euds|-Ouf N3 Hag [ETEENERIS
wawuedsd
iyienop-wsua@abeanes aoueiq 1enog 80665 ALISIWBYL) 9 [RJUSWIUCHALT 1BN0Q ap sauwy sap 9j0oy| Ig aueydals afeaneg
YO SSIMS0DIRWDXNBNI snDuuop| puejiazimg ausefed 0CG1L BNOIBALIISQ0,T 3P 'UD ssmgoap| ug anbiuioq Xnanny
S5 WU ZanDUPOIS uieds|ajueus) op 2 EIUES 1208E OZ euLep &7 ¥89910820 JID|  ebojcicsjan ap [giersy elousby| i Ol0JAG| Za|BZUOS) ZANbLPOY
ap eqn@saBImpnj] Aueuiiagy aznidstnz GIvZR G azidsbnZ| Luesapungemwn| g Bimpr) s3Iy
N8 UOJOUILSEM SOWIETILPIRIP) von ENEERS £0L86 0P9LGE Xog $80uBI0G ouaudsowyy Jo 1dag uojbuIySBAA JO AJISIBAIUN piaeQq J8|[IEpiRY
Yo' i5d@DnoAsid DIpue| puelazymg 1Sd uadbiEa 7828 Ansiisy) sueudsowiy o Acieiage INSUf Jaleyas red| 1g ipuy 10A2id
ESILVER]
ap'pmp@ruenp-ssed ueysuys]  AuBwisD Biaquassiadudyon £9c78 0L B, sebiemuyos uigly LUNHOIRAIDSGQ) $8Y0SIBOI0I08)R N {eaibopoalapy ueuwss ‘gmal  sa uBlISLYD JBUANG-SSEId
s215AYg DB\ dowyy
nyueiel@escienued 2ISSNY MODSCI 210601 ¢ Aysaayzig SV 10 S)MBSU| ACYXRAO WY 2lejen BAOJEDjUEH
o zyieava@ispuedeyqnys| pieleziimg youny 7608 Q1 "LSIENSIoAIN yaunz H13 2ygnuyg Rapueg
din-efobeuiDepesoy ueder ehoben 1098-¥0F OUd-0IRg NY-BSIND Aigdaun erobenl g onzZeY epes)
(3 ISDZI00IEP0 [SUep| PuelezlimG i1sd usbina 762G ANSiusy?) S1BydsoLLLy J0 AXOLeI0ge] NJRSU| 181YDS [Neg @ueq ZI00I3P0
NP3 LPDISIQO [3Iuep ¥SN AN ‘oudy 71568 femyed oibfey gizz ANsu| yolessay pesag| g [ELEN] 1SLG0
LGRITRET
1d'npa-ybe@noau pug|jod Mo 650-08 0F B20IMaBI 1Y pue 85UBIE JO AISIBAUN-HOY me|soJer BOBN
21bojod3,p [CRIETR]
1o gD Biowef ui2dg euojadieg SO0BO £0Z eiani] Jopag 1da(] ‘BUOIRIEE 2P 1BUSISAN |2P S2I0UAD 2P BBIBS INYISUL uojuy dasor inbiop
JUBLUCHAUT [EGO|D
nps asmBBraqowoa vsn HOSIPRP 97485 any Alsiaaun OL4 L UOSIPEIN-UISUCISIAA JO Alsioniun Al pue AJgeulelsng oy Jejuan sne|n Blagop
dl-oe snynbey sigeinmw uedep ofyo] L068-291 215y Jo uawyedacy D0URIS JO ANSIBAIUN OA)O L | "10l1d ONYNZEY [T
BIUBLLY JO 821AI3G BUEIONUOW
woo ooyei@ueiuoyaw pagp BBy UBABIDA ZO00 087 ¥ pug {eoifiojoioslpwoIpAH aeig| g piARQg ETATTN T
NP UEDUIGENIoW vSn 0 'fEoqueals 28503 0£5288 ¥¢3 Od 3NNSU} yessay pasac A01RI0GET Heag WIS ug| WagNDoN
Ao N-EMeZeUEY JeISDIMNSIEW ueder EMEZBURY Z6L1-026 [URERER Y AusIenun emezeuey [ 1q WSNSIy PNSIEN
BjeWH) pue
WU OBs|IDuouLRIL R Al eubojog 6210 101 BegoD) et HOUNOG UDIB3SDY [BUCHEN|  SS0USISS QuaydsowWy 10 aynmisul| g ejabuy LoULR A
e2'20'06{0)pleuopIBIL 31 IBILIBLLE epelen Q001 ¥ 1GHEW 199.1S LSENg SO6Y BPEURY) JUSWIUOIAUS EETENY DIEUOROEN
AMNPS NV 29@UIYY UBMIE ] 1-bunys) 0z "p BQ-BUNUD 00E S2OURRS JUBYGSoWY JO 1daq NS RAIU [B3USD [euOhEN]| Joid wny-Dusy ui
SaskUg
yo-aqun-slewip@isbiaquans)| puepazmg wag pAT S HISI9IPIS] [EUSWUOAAUT pUB Sjewll) JO uosng] einlsul soisAld "uiag Jo Asiaaun Jolg SR 1aBlaguans
P WA MZMTIBUYDNS] AUBRRS Bulsiery PGEGB] ¢ ZBIJ-ZIMOIRTY GOA-B)-SUBH 21BojorBtUINONCy 1)y 1elqebUSE]l  UsuSUNpy 1ensIenlr) a4osIugpB 1] 1a [EEE JBUYaNg |
B1o oz ASDIugUe) eon|uell LET euboog 62107 IEEERED UNDZHAT UNO-OVSIE g ESAIUED HIUST]
€2 0B 0@ (S118er p1eyol EpeuEn 00 wIGHEW 1S VUIBNG GOSK EpEUR) JusWUoIAUT [ Ig [SEEIVSTY| goyea
1y ajgous.B-jin-sqo sBbiDie| aouel a|gouaIn Z0ras QIBHOW ans a997sdND| g ologg Teq
WorSO3A@Y Uosipal  erSSopu| iBBulbing 00192 Suegejoioyl Hing MYD B ucSIp3 TEmeiuiny
9 NS UHIEMBpE. uapamg WIOYHOIS 16001 WLl Asianun woppoas| g UBACDEY lary
| EISENAAN NI [TEE BIUISEH 10100 | Olyny diiaweg %3 2)MiiSuj 1821500105 USILUIS N3N SBNSA]
dloe eieAo]-n'oOsDewnzey, ueder ewelo] 5668-085 MNOD OBLE ewelo] Jo Aisisaunt i pioy BLUNZEM
sonfleuy pue
1eoe imn) [lew@iadsexe eujsny BUUBIA 0901 POLI6 PUBWSPIDNIG saifoioua | (zowoy) 10 ainigsul|  ABojouyoa L jo Ajisiaan euusia| joiy auwy qaI)-sadsey
ABOjOUYD®] puB 0USIDG [eisnpu|
di-ofjsre@u suey uedep BQMINS 96%8-50€ emeboug |-g| P3duBADY iof dimiysu] leucnen| i DoeN nseAauey
yoisd@ihuemf eyosz] pueezimsg 18 usbiia TE2G Agsiweys ouasydsow)y Jo AIcieioge] INYSUY 1DUSYISG ey BloSY kueanp|
jleWwg Ajgunoyn fun| epooisog Z Ssaippy | SS3IpPPY. syl agl ey 1Sy aweN

0102 whisodwig 4oy ‘sjuedioued 30 )si

14/16



ABojoutos ] |

d'npa'yBe@ysouwiz US04 MOoXED] 850-0¢ OF BZMBOIN "I pug 22uBRS Jo AlISIBAlUN-HOY| 1 eSO yoouwz
FEEET $30UBI0G {B2100|0ICalalN

o a0l e swed@Azhuaw euIgs) Buth LRO00L yinog urduenfbucyz ‘gr oN]  uonessiuwpy |20iBo(010818 BUILD 10 Awapeoy asauiyn| Joid Buapy Bueioeyz

lenuad

BuorluoziAe@@IudZ NS BIAll0g 284 21 HOO|GOUQ GRE| UCZEB|IA "AY| SIPUY UBS 3P JOARIN PEPISIAAILN| $018AYg Duydsowy jo Aojeioge| g 00530ULIY esez
Youelg uoneipey]

robeseuBueunsel1adds) vsn IsQuUeaIn L2202 peoyY 12quasid 0088  1euss Wbi4 eoeds pieppog YSVN pue WD DawnyLsan| g raddaj | Leunse A
S30UBIOS

dlrof ssu@epnsel y uedepr 2qI0 5668692 my-afeul ‘emebeuy jenfojoipey jo symsu) leuoyen| g 14SohH epnseA
EEIVER)

op pmpDiausm elue Auew o) BiaquassiadusyoH £8€28 01 Bapa Jablemyng ulgy wNuoRAISSgQ sayasibojososiapn |esiBopoarapy veunds ‘\amal  ia efly] IBLIBA

02 15d@IauneBuIaM ISEUIS| PUBHEZEMS ISq usbia z£es Ansiudyy Sieydsouny Jo Alojeioge NSy JaLisyog ined] UG JEEDTS Jaujebuisay

Y2 oIMpOICIIIYeM 3] puBpazZEmSg Heg soaeg 082L £E dIsiog DHMWA0Wd] iQ ydosuyg Y3

Yo ulipe nieq@egem Jopi] puepeImms ursg €008 yoensed N4va| ewuonALg aY) Jo BoYC [BI8pad] g Jlopny PLLETY
BN201) JO 901G

1y zZyp s opiaelucs eneosd gaibez 00001 € UG 1e2)5010.pAK pue [eaibojcioalaly efuog 1A
SapnS

dl-ae n-ehobeuxoqurp@oyeies epan vedep ehoben 1098-70F BSMYIYD) BYSGINS Aussonun efoBeN|  JUBWIUONALT JO 004G senpeisy ojeARg BpaN

102 0OUBADICOUOIL Y BAUDY 1GOHEN peoy bucON wawpedsq BAIbojoiosie eAUSY Apauuay o,Buoi |
sapnig

df-ofseu@ojowiue) ueder vemall  $068-50¢ 2qnyns] ‘emebou z-91 {BJUBLULCIIAUT 10 SINKISY| [euoieN| ig 4SO OJOWIIE §

YD SQIUN CBIDIEDIZS| DUEIIBZEME ulag EIG ¢ usald|  Aysnuayoaig pue KjsiwsyD) J0 jdeq usag 0 Aislaaiun|  IG aquog lepizg

[GRISEHTSY
U2 25SIns0alow@iqams aual| pueezImMG susaded 0851 21801010y 1 9P YD pue ABojoloaiap Jo 30Yj0) 1819P0S assingoale| G auay ams
jewy Anunon Ayl spos 1sog Z ssalippy 1 $S2Ippy anIsL| oy awey 3sag awen

010z wnisodwig 4oy ‘syuediomed jo 351

15/16



Annex 3:

Support for high elevated observatories

During the week of June 8-10, 2010, fifty leading atmospheric scientists from around the
world shared their research results at the first international symposium on "Atmospheric
Chemistry and Physics at Mountain Sites", Interlaken, Switzerland. From the data presented,
it became clear that high elevation mountain atmospheric observatories provide a unique
window on long range transport of air pollution and dust, chemical reactions in the atmos-
phere. These data also provide key information on background concentrations of trace
gases and aerosols influencing ozone concentrations, and those that drive climate change.
Due to the small number of high elevation atmospheric research stations around the globe,
the conference participants agreed on the following statement.

Whereas high elevation atmospheric observatories provide critical data on weather, climate,
air quality, and long-range transport of pollution that can only be observed by in-situ
observations;

Whereas many critical processes for climate and air quality occur in the free troposphere;

Whereas observations of the volcanic ash cloud from Iceland at the Jungfraujoch station pro-
vided critical data on the volcanic ash properties, which was essential for understand-
ing the risk to aircraft engines;

Whereas high altitude observatories can provide critical data for all types of extreme epi-
sodes including volcanic, dust, biomass burning and radionuclide releases;

Whereas long-term data records provide critical information on both natural and human cau-
sed global changes and there are very few atmospheric records longer than 10 years
anywhere on the globe;

Whereas data from high elevation observatories have been used to evaluate and improve
chemical transport models and satellite observations;

Whereas a recent report from the US National Academy of Sciences emphasized the need
for strengthening existing backgrounds sites and adding new sites, especially those
that can sample the free troposphere;

Whereas there is a relatively small number of these observatories world-wide able to monitor
and conduct research in the free troposphere and neither models nor satellite obser-
vations can replace these in-situ observations;

Be it resolved that we the participants in the first ACP/Swiss Academy of Sciences “Sympo-
sium on Atmospheric Chemistry and Physics at Mountain Sites” urge our national
science and environmental agencies to support the development and long-term op-
eration of atmospheric observatories at high elevation.
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