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SOLAS Introduction

SOLAS (Surface Ocean ~ Lower Atmosphere Study) is an international
reseatch imioative that has as iis goal:

To achieve quanuuuve understanding of the key bogeochemical
physical nteractions and feedbacks between the ocean and the atmao-
sphere, and of how this coupled system affects and is affected by climate
and environmental change.

Achievement of this goal is mportant In order o understand and guan-
ufy the role that ocean-ammaosphere interactions play in the regulaton of
climate and global change.

The domain of SOLAS w focused on processes at the air-sea interface
and Includes a natursl emphasis on the simospheric and upper-ocean
boundary layers, while recognizing that some of the processes 10 be
studied will, of necessioy, be hoked 10 sigmficantdy greater height and
depth scales. SOLAS tesearch covers ull ocean areas including coastal
scas and 1ce covered arcis.

A fundamental charactensic of SOLAS is that the research 1s not anly
inerdisciplinary (involving biogeochemistry, physles, mathematical mod-
eling, ete.), but also involves closcly coupled studies requiring marine and
simosphenc sclentsts to work 1ogether. This conference presents the
fruita of such collaboravons, and aims o catalyse further work.

SOHLAS deals wath the following tssues or foon

Focus 1@ Biogeochemical Inieraconns and Feedbacks Berween Cleean
and Atmosphere

Focus 2: Exchange Processes ar the Air-Sea Interface und the Role of
Transport and Transformavon In the Atmosphernic and Oceame Bound-
upy Lavers

Focus 3: Air-Sea Flux of €Oz and Other Long-Lived Radiarively Active
Chases

hetp:/ S wwwsolas-int.org

Welcome

O behalf of Xiamen Universiy, | would like 1o welcome you to Xaamen for the
SOLAS Open foenge Conference, March 0 vo 9, 2007,

Xlarmen ks an island ety acclaimed as the most lvable oty in China, boasting its
pleasany weathers, beautiful sands, clean wnd fresh air, and maost imporsantly, s
welcoming cinzens. It is 3 oty which grows oo the wisitor with every unveilling
of i beauty and character, enncing you to explore as much &8 you can

Xiamen University, located in the most strrsctive part of the City, s smong the
lesding resesrch uruversities 10 China. The University enjovs not only the most
besunful campuses across all Chinese universities, but & conunpent of high
qualsey faculey and 32,000 outsmnding smdens.

There is much more 1o be said about both the Ciey and the Unversity than this
space allows We hope you enjoy the conference, enjoy your stay and enjoy your
explamtions,
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Faithfully,

Zhu Chongshy
Pressdent

Xiamen Universiry

8l =

As Chair of the Scienific Sweenng Commirtee of SOLAS it gives me great

that we ate halding our 2007 Sclence Canfererice tn the hcnur:ifufr:’:rgr
af Xewmen,  China has 3 very ucove group of sclentists working on SOLAS-
related topics and | am looking forward to heanng more about thes wurk
dunng the Confereace. The SOLAS peoject has hr_:?mnjm-lnmﬂﬁn mectings
0 Europe (Damp, Germany in 2000} and North America (Halifay, Canada in
2004 and so jt is entrely sppropriste for both soenniic and geographical
reasons that the current one be in Asia, | am sure we will all obein grear
benefit from 2 wondesful week of science, as well as interestng socml evenrs
andl mteractions. For all this | would hike w thank our Chinese hosts und span-
sors, as well as the Conference Saenufic Commuree and the SOLAS Sccretanas

for thewr help and support in making all this happen
Huve u great fow days enjoying SOLAS science!

Rt Liss

Peter Liss
Chair
SOLAS Sciennfic Steeting Commurtes



Sponsors

SPONSORS:

The Scientific Organising Committes gratefully acknowledges support
for the SOLAS Open Science Meeting from:
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Gtluntiiic Commitbes on Donanic Revearth

SCOR. Sclentific Committee on QOceanlc Research

The Soenniic Commumee oo Oceanc Research (SCOR) was formed m 1957 m
help ocean saentists from around the world o work together o plan and
conduct new soence, to synthesize results of past research and observanons,
and to identify and eliminate obstacles to progress in ocean saence. SCOR s
pleased to co-sponsor SOLAS and to provide extms support for this imporrant
everit o Ching to bring together SOLAS sciennsts 1o cshare their research results
and discuss furore sclentific acovides. SCOR is able m prowvide support for
developing country saentists to sttend this conference through support from
the LLS. National Science Foundution. We thank the Sciennfic Orgumanng
Cummrm: the Conference Advisory Committee, Conference Chairs, the Local

Committee, and the many financial sponsors for thar conmibunons
to thc conference. Finally, wre thank conference parocipants who are devonong
thewr nme 1o advance SOLAS scence.

birrp: / fwwwscor-intorg/

NSFC: Natonal Natural Science Foundation of China

The Neoonal Natmral Sdence Foundadon of Chma (NSFC) was founded m
Frhraary 1986 with the approval of the Stare Counal. s an mstitation for the
management of the Naoonal Natursl Saence Fund, aimed at promoting and
financimg basic research in China,

In accordance with the State guidiog prmaples, polices and plim for the devel-
npment of science and rechoology, NSFC has, since being founded, formulared
the evilustion mechamsm of “replying on experts snd developing democracy
select best proposals for support tn & fair and reasonable way". Through consds-
tent efforts during the past decade, NSFC has esrablished a senies of systems w

Sponsors

encourige fountmnhead innovation and to fund excellent pnd creaove research.
ers through fair compennon on the basis of soenofic and democrate  prin-
ciples. It has also created the categones of General Program, Key Program,
Major Pragram. the Nanonal Science Fund for Distinguished Young Scholars
and 3 number of other types of funds, as well a5 3 whole set of integrared man-
agement regulatons.

Chinese Academy of Sciances

The misston of the Chinese Academy of Saences is 10 conduct research in both
basic and technological sciences; 1o undernke nanonoride integrated surveys oo
narural resources amd the ecological environment; 1o prowide the coumry with
scientific data and sdvice for governmenial dectsion makang; and, 1w sndertake
government-assigned projects with regard o key S&T problems in the process
of socal and economic development; to minate personnel tramning |, and o
promore Chma's high-tech enterprises by i sctve tnvolyoment in these armas,

hrep:/ S www.cazac.en
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SCOR-CHINA

Scientfic Commurtes on Oconmic Resesrch of China (SCOR-CHINA) is # non-

grrernmental otganizstion desoted to matine sclence and enpneenng As oo
of 35 members of Internaoonal Scenofic Committes on Oceanic Research
(SCOR), the purpase of SCOR-China s 1o mainmm dosc relationshup, with
SCOR by parncipanng SCOR general meeting and exccunve committee meer-
ing, recommending Chinese manne saenosts (o SCOR executve commuttes or
working proups/large-scale occan research projects, represennng China o
submit propodals for new SCOR working group prepared by Chinese scientist,
Imtrodyucing SCOR and its sctrivines 1o Chinese manne scademic circles, and
sponsoring SCOR-related activities in China

http:/ ferwwscon.orp.on
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Xhnmnen 1 npeersir Xlamen University

Xiamen Liniverstty was founded i 1921 by Mr Tan Kah Kee, the well-known
overseas Chinese leader. At present, it in one of the key eomprebensive univers-
s directly afffliaed with the Educutos Minisoy, Through eghiy-five vears'
of development and the unremitting efforts made by severul generatons of
Xigmen Univeniity anendees, the Univeruity has coltivated a fine madition of
"Loving the nagon, Loving the Universin” and enjoys an excellent rep'uu.t'-lm
a3 a coastal univernity situited In a Spedial Fconomic Zone. Xiamen University's
mission has always heen 1o advince new idess and promoee long lasnng r knowl-
edge,  Niamen University s now making greas serides towards creating an
academic environment in which ousstandi ing students and scholars from arpund
the wurld are continually challenged and mepired to do thetr hest possible
wurk.

http:/ [ s xmueduen/
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State Key Laboratory of Marine Environmental Science
(Xiamen University)

The Smie Key Laboratory of Meone Environmental Scence (MEL, Xiamen
Uroveruty) s currently one of the promary tesearch tnnbtubions carryig out
rgrine environmental setence ar the ninonal level in Chine. MEL is dedicated
tos research at the frontiere of marine environmental scence with special areen.
thomn raiel e bicgenchemical processes, mechariams and their ecological effects.
Fowal areas within MEL inelude subtrogucal regions such as the Teiwan Strais
and the South China Sea. As the local organizer of the SOLAS conference of
2007, we sincerely welcome scientists w Xiamen for this important gatherning
and wish you gll enjoy your stay here

http:/ /melamuedwen/

. ‘frﬁ’} 'k% Ocean University of China

Ocean University of China (0OLUC] w locared 1n Qmgdao, 3 very famous cosnal
city. Founded in 1924, OUC is a comprehensive untversity undes the direct
adrrmmustration of the State Ministry of Fduaton. [t affers courses in science,
engincering, fishenies, economics, liberal arts, phartsceuncs, management, low,
educanion and history, This university, especially renowned for its diserpliries in
veeanography and Asheries, has been approved as one of the universities with
“Project 211" and “Propeer 985", far ntensive construction of key disciplines.
The wniversity has mare than 25000 regisered swdents, mecluding 5400
doctorsl or master’s degree students, and more than 17300 international students
from over 4} countnes and regions. OUC owns 44 programs for Ph.D degrees
including phymical oceanography, marine chemistry, manne geology, marine
ology snd envirenmental sciences m the domam of marnne sciences

hp:/ fwwwoueeduen/
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ACCENT. Atmospheric Composition Change The
European Network of Excallence

ACCENT, the Eurnpean Network of Excellence on Ammospheric Compositom
Change, atms ar creating § forum where scentisrs throughour Europe workang
in the sensiove Beld of changes in the atmospheric compositon, with its many
societul implications, could jan o discuss science and exchange opinoms on
hurw tor presceed with research.

The Network is set out to provide o badin on which the sclentists can plan future
projeces and experiments, set up new oollabomative efforts within Europe, and
ther) jintly extend the dislopue with scientists and soentific Orpanisations in
nther areas of the world

Further, ACCENT wants 1o optimise the interactions with policy maker and
the general public

hittp:/ [ werwaccent-network ong
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* C-50LAS: Canadian SOLAS
As the firsr manons SOLAS research progiam w0 be funded, CSOLAS fus
prlayed a4 ey dule nx e deselopainent of SOLAS-relaed seiences winl i
sapporing ioternatiom] SOLAS acowites such as the First SOLAS Open
Sotnce Conferenoe (THaifaz, 2004, SOLAS Saimms Sclwls, dod yedicus
SOLAS wotbshops and sproad sessions duning oxtond ol terosuonal
coferenced, Suiencewise, C SOLAS scdvities wntleded  twd mapa Pl
programs and a ko teem mooiiag e faly 2002, ¢ socsesdale ivon hetilisstion
expratmient Gularncbe Loosvennn Response o bod Lonckment Study
SERIES) wits conducoed ia the Mot theast selmncoe Pacilie “The exprinent,
codiered ool wollsbmatbon wlh Japanese colleagaes, was sucoesalel and peocs -
att] mew and woespored information on the it of s en e |daokoo
peuypstenl, v b wyuesttaned ol e g eissions, Ue al e angu tant
outcome of this caperiment was o highlighn e poor FeC scgass watiom
efficienes o tiese ugh nutsent - Jow chlosophyll iR watens, da well as the
algence ot gonotble ollecs on Junethylaallile 0385 cmisann: Detalls gE
SERIES pesults can Lie fouml anog special fssue of Deep-brs Rescarch Pl 11
Dol 33, 2000 L 2003, three <rwses were comdue e in the Mo e Aani
i1 mdtl i tletes Byivie |hr: iiluence ol the spiiig doabodn Lloom s the ©ecling
of climalbcally active gases, aid 45 clisfacterse the smonal ol spalial v
soriia ot plankion dsseinbalages, ool oo e sl ot les b.mh:l-g, L
ard 1L"I'||_p!r|'r||-:'|'ll 5. T ek '.'l_ll‘tlg and the L]u:l'l'l..lﬂ.r:. aid |'|'|u::r|:lp||~:':llﬂ.:| nf actu-
mald Mgl CS0LAS scrntiats ate bisll bugy withi the putilicatian uf the eswlls
frones these ceasses, O SOLAS will nlfically weeminnie e Ageil 2007, Plins aro b
|.|.rl.-t'|.11-‘|: an Ajcm FOLAS Nevwoek which aeill o lisle = field [rtuagaaini ki che
Cunmdizn Moviic us et of the 20072008 Dueroeimeng] Pokar Yeat

ity Swewatcagobascind ca

NSERC MNSERLC; Matural Swencea and Engi
ginEenng
CRASNG Resaarch Council

PRERCS reshe i 1o ke Ismvesoments o people by Bapanreimt e than 17,708
unmernry students and posedoctoral [ellonks in theie advanced smdies  They
e chieorvery by Fanding rhase shan WM aarvetsiry profesan s every vear
And they help make inovaton happen By encoutaging meore fhan 300 Cana-
tligry cmpanich b HVESE N LRVEFUTY fosare
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CFCAS: Canadian Fountabon for Climale and Atmozphant Soences

The Canudwn Foutsdaoen o Climate aad Aosoesphestc Scsenccs (onds
pesearchi thal igeoves e scientfic wiwletsiatdig of provesses sl prodic
Hints, fricwvides telovaal tefence fu btlicy makere divpruves understamling
of be wavs 1 which Usese chablemges alfoct luman health and the carusal
enviiintment b dddiliom fo tiengthening Canada’s soietnfic capacis.
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APN: Asia-Pacific Network fer Global Change Research

The Asa-Puciin Seranork far ©obivbul Crange Research CATPN) m delyshiesd i
mmxe part i Hen SHEFT A000A% Lypen Sewmce Comferemne and o supguert the
grartiespmmzian el ol nedmg v g scentisis frome semiss the Asiec Pacifu
through it Scwmmne Capoare. Bobdirgs Fanbaneemneni- for Suscumahle Devel
apment in Drveliping Counmes (CA PR E) Programme, Repemal gonjen.
tivare aemd ruparis bauliding are arnong e '|'|1"n-c|r|r_',' als cE APMN, and

w v bimr hpe ehat thes venterenee wall bester vilkabrsmrn of sciemsnises s the
reron and he marramental © impring she oevoed eapacinies of the soung
srvenmses theeigh mrraerking snd indermeinm exchange. T'he APN,

M nETLene wnth wx Seenee Apenda, supoores the effors of 5001A5 inthe
further atvumnerment of sewsnh om teean -rrrn-:-:phnr- interarmam m o rekdas
o rlomer sl ghihal Fienge dno mices plassune in purmnering aarh 5CHAS 15
rhus: e rrne e Fimally, e wish everpme 8 swcressbol sl prodective
ennfrrenee, and 2n enjoiile expenemce i Xiamen, Chenal
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x"m,___ - PICES: North Pacific Marnne Science Crganization
BiCES

FIC RS 5 an inmergereernmensa] soeanme nrpmmezann esmsbshed m P95 m
e w0 srwrrdinare marme sewnnte resesreh o ohe Boteh Pacifie Lleean
i order m srhvsnce soennfic knowhrege of e sres concerned aad of o iving
rsnnmers Al wix PICES member covpmes [Canada, fapan, Prople’s Bepihie
af Chign, Bepubbe of kotes, Rusas snd LE3A S see pmongs e 24 napans
parmapanmg 17 ACLAY Conumumg eellabommom berweer SOLAS wnd P16 ES
#: haser] o the meopmman thar PICES coald nlay an imporrsne mbe n o the
mplenemmnar of  SCHLAS morhe North Paefic - Copversele prmsdmg: «
mrchamsn o inregranung manenal SO0AS msesrch progems in the Morm
Pacihe, PICES oonid advance = s sceanme sgrmds - Caollahisanon s now
lsed muesily on mess-scale ion enpchment expenmenss and Frecm ol won
afy marme ecosyeremm, bt more 50| AR relured jsioes vl Be inshined inothe
new PICES |eregramee Soennfie Preogram, Dorecasnng and Linarmsmancding
Trerals, | noermmoy anid Responses of the %orch Peolie Manne Hermestem
T LTTLERRY, e b rramaed i 20008

ket PR i TR

W WCRP World Climata Research Programme

The World Clmere Hepearch Programme (R of the Word Merrormicgcal
Upganmanor, Inresnanonal Councy’ for Soence (HOSLE ang ooe: inergovern -
menta! Decanngraphus Comeussion of LIRESCE s praud o be, mgerer am
W B SCAIH and ALY & cosponser o pae w1 AS progecr The W RE
goais ire ta deterTine the predicrabatny of comate and the eftec of human
st on chmaze bor os, SOILAN 18 8 very ymparmane progect thar bunbds the
hndge ro resnbong the complex ingeachermoion] moeracnnns hemeres the ocean
and armaaphers i chmare madelbng and preccnng acoremes WEHE mowvery
glad tr e e rapad and soccesqhil development of the mnavaree gnd welh
conrdinaed icernanong projecr beoe equally comfarnmg wo o acknerdedge
Fruntrul conrehuonns r SELAS froim many naoons including China, she hnet
of dhie mogr mrereRang acernanona conference. The Wi KE has pecently
conducted several maor science meerngs moC e, snd we arld bie o eoend
m thas Eonrerence our wishes o hecome anoner highly produceree snd enyog -
abile science meenng e rhis extremely hospoable connery
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Ul alA% Sownie KT

Sponsors

m IGBR: International  Geosphere-Biosphers
CHANGE Programme

1I'he lmermarsmal Gfimphﬂq‘- H:l_np'hrr: Prngrn.lrnm:' {l[_:fiF":: gligdes the
ranrmenrnn o Calebsl 1_h-:.'r15+ with 1he AT i rrrrn'u-'urlp i
I.'nnu"]r:-dgf 101 KrnnrEe rhir Lpigiacn |bi|n:,.' 1if 1he ||1.'-.n£ Farh
iR degls wirh the mvrmenens  hereeer hm1|f1p:r.|1.|. rhemiral and '|'|il:.l-|ir:.|!
e sses and Fomgn ayseermin, and cenliabvirgres wnb oaiher progremmes o
i{rwr'-lnl'i wrepl srmparr rhie wunderstemniding necessary (i r-:"rru"rr-ri rry gl |'|'|s|ng-
B zomprses o e of e reseatch progeces focused on the magor Fach
Sywrem cowmipenrmns | lane, ocewn and srmesphery], ibe jrerfaces erweren em
{land-neean, land-armuosphese and aresrearmesphcre] anc sysiem-wde mregrm
unn {Harrty Syerems mndeling and palen -envirormena| soodies,
I'he pass A0 yrars, |TRP hax bees at the forefrone of plobal eromonmenal
change research anel srplyms rormog  mewhsoponeey and  memmenomal
research infrasencreee and nerwnrks of sciemists wheare eoncetoesd abou the
wwws i wiich human reovpes see mmpacong the Earth Sysem e shes eegant,
B 1 pleased winh S00AS holding ny open sowence conference m L hme, i
the spine of mmgrsmng meernanensl cFome o address global emamnmenn|
TNANEE IE8IES
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CACGP: Commizsion on Almosphenc Chemistry and Glabal Pallution

The Imzeoatona Commisswan on Atmasphene Chemmsory and Ciabial Pl
ton (TEACGT, which s one af dhe Dnoeroa oaa! Commussions of the TAMAS
(Internatuinal Assoosten of Meveorodogy and Armosphens Scunces:, & #
sacnufic spensor of SOLAS  The TCACGT has dherefore the pleasiure w0
welcirme all the partgipanis e the exciting scennifie jerc, the Eret SO0AS
COpen Soencd, Gonference, beld e Xamen, Chias from the i b che Mhoof
March 20007, Thi meeunp fecliates discussien, debate anad soenulie cxcliange
1e promuote rescarch af dirccr petevancs 1o plobal poliunon end dimate change.
ICACGE wompratalates 30LAE o mE suvcese and Connnucs v snopurspe
SONCAL actrites, which storelaie scentii colliberaten and the dissemusiatnen
ail the kosswledae gained 1o rhe socnosis amd he gereml public. The $OLAS
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focms on environmenal and chmete change i, relamd © the rarface ocean
- lower stmosphere ioteractions end their feadback, is of scendfic impormnce

sad of ul-—un:h-h

sckoowisdges the imerneriocal of SOLAS, holding is
£z opec adience coafereace in China, & couatry, wisich b oppoTUng
the developmens of sdence, wd whos coamibusioos © our umdes-
:ﬂﬁﬂpﬁ:ﬂ_ﬁdﬂwyuﬂ“

Juog—
theolks the oqpumisess of the mertiag acd wishes all pacticpesn a very
succeseful confreence
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Programme: Tuesday 6th March

13

Time

09:00

09:35

10:10
10:40

11:15

11:50

12:25
14:00

Event Location

Opening Ceremony Chair: Minhan Dai Conference Hall

PLENARY TALKS Chairs: Brian Ward and David Ho
Barry Huebert, “Eddy covariance as a means of Conference Hall
improving gas exchange parametrizations”
Coffee Conference Hall
Lise Lotte Soerensen, “Air-sea exchange of CO2 Conference Hall
in the Polar Regions"
Phil Nightingale, “Do we understand the sea to Conference Hall
air flux of volatile iodine species?”
Lisa Miller, “The solid air-sea interface: Conference Hall
Gas transport in sea ice”
Lk Gulang Banquet Hall,

) ) } 1st Floor, Seaside Hotel
Craig McNeil, “Air-sea gas exchange

at extreme wind speeds”

Poster Chairs: David Erickson, Jacqueline Boutin and Shao-Ling Shang

14:35
16:15
16:45

18:15

Poster Session: Focus 1 Exhibition Hall, Hall F
Coffee Exhibition Hall, Hall F

Planning and Synthesis Sessions

“Comprehensive Earth System Modeling:

Air-sea Flux Treatments and Climate Impacts” Meeting Room 303
Convenors: David Erickson and Jim Gunson
“SOLAS in the Southeast Pacific — VOCALS” Meeting Room 304
Convenors: Barry Huebert and Paty Matrai
“Biogeochemical Cycling and the

Sea Surface Microlayer”

Convenors: Michael Cunliffe, Colin Murrell,
Rob Upstill-Goddard)

End

Meeting Room 401

Please see 'Shuttle bus schedule (to and from the Conference Centre)- page 59

SOLAS Science 2007

Programme: Wednesday 7th March

Time Event

Location

PLENARY TALKS Chairs: Nicolas Metzl and Truls Johannessen

09:00  Minhan Dai, “Carbon dynamics in
marginal seas- fluxes and processes”

09:35  Véronique Garcon, “Eastern boundary
upwelling systems as natural SOLAS laboratories”

10:10  Coffee

10:40  Laurent Bopp, “New insights on the pre-industrial
atmospheric pCOz inter-hemispheric gradient”

11:15  Kitack Lee, “Excess carbon export following the
spring bloom in extratropical oceans: Implications
of N2 fixer-mediated carbon export”

11:50  Andy Watson, “Towards near-real-time monitoring
of the ocean sink for atmospheric CO2"

12:25  Lunch

Conference Hall

Conference Hall

Conference Hall
Conference Hall

Conference Hall

Conference Hall

Gulang Banquet Hall,
1st Floor, Seaside Hotel

Poster Chairs: David Kieber, Richard Rivkin and Hui-Wang Gao

14:00 Poster Session: Focus 2
15:40 Coffee

16:00  Planning and Synthesis Sessions

“SOLAS and the Paleo-Ocean”

Convenors: Tom Pederson and Isabel Cacho-Iascorz

“What are the challenges for SOLAS Data

Integration?”

Convenors: Tom Bell, Gwen Moncoiffe,

Jim Gunson, and Lu Wang

“Satellite, Data and Synthesis”

Convenors: Uli Platt and Thomas Wagner

“CO2 Fluxes in Coastal Oceans and its Role

in SOLAS Budgeting”

Convenors: Wei-Jun Cai, Lei Chou, and Minhan Dai
17:30  Visit to Xiamen University and Dinner
20:30 End

Exhibition Hall, Hall F
Exhibition Hall, Hall F

Meeting Room 303

Meeting Room 304

Meeting Room 401

Meeting Room 402

Please see 'Shuttle bus schedule (to and from Xiamen University

and the Conference Centre)- page 59
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Programme:Friday 9th Match

Time

09:00
09:35
10:10

10:40
11:15

11:50

12:25
14:00

14:35
16:15
16:45

18:15
21:00

Event

Location

PLENARY TALKS Chairs: Mitsuo Uematsu and Maria Kanakidou

Eric Saltzman, “Global cycling of methyl bromide
and methyl chloride”

Joyce Penner, “Solar UV flux, DMS and climate:

Is there a connection?”

Coffee

Jill Cainey, “Particle formation at Cape Grim, Tasmania”
Tong Zhu, “Reactions of SOz and NO2 on

mineral dust particles in the atmosphere and

their implications for climate and marine ecosystem"
Roland Von Glasow, “Halogens in the marine
boundary layet- origin, cycling and relevance

for the atmosphere”

Lunch

Wu-Ting Tsai, “Using numerical simulations to help
understand transport processes at the air-sea interface”

Conference Hall
Conference Hall
Conference Hall

Conference Hall
Conference Hall

Conference Hall

Gulang Banquet Hall,
1st Floor, Seaside Hotel

Conference Hall

Poster Chairs: Urumu Tsunogai, Alex Baker and Wei-Dong Zhai

Poster Session: Focus 3
Coffee

Planning and Synthesis Sessions

“SOLAS CODiM (Compatison of

Oceanic Dimethylsulfide Models”

Convenors: Maurice Levasseur and Jim Gunson
“Future Large-Scale Field Experiments in SOLAS”
Convenors: Peter Liss, Barry Huebett, and Andy Watson
“Sub-micrometer Primary Marine Aerosol Emissions”
Convenors: Douglas Nilsson

“Aerosol Iron Solubility — In Search of Some Clarity”
Convenots: Alex Baker and Peter Croot

Banquet

End

Exhibition Hall, Hall F
Exhibition Hall, Hall F

Meeting Room 303

Meeting Room 304
Meeting Room 401

Meeting Room 402

Gulang Banquet Hall,
1st Floot, Seaside Hotel

Please see 'Shuttle bus schedule (to and from the Conference Centre)- page 60
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Time

09:00
09:35
10:10
10:40

11:15

11:50

12:25

Event

Location

PLENARY TALK Chairs: Cliff Law and Paty Matrai

Maurice Levasseur, “Microbial DMS(P) production
in the sub-arctic Atlantic and Pacific: Does iron matter?”’
Shigenobu Takeda, “Biogeochemical responses

of plankton ecosystem to simulated and natural iron
additions in the subarctic North Pacific Ocean”
Coffee

Colin Murrell, “The Microbiology of the sea surface
microlayer-the bacterioneuston”

Tom Pedersen, “Nitrogen, oxygen, physics and
export production: Links to climate

in the late Quaternary ocean”

Doug Wallace, “Sun, sea and dust: SOLAS

in the Tropics”

End

Conference Hall

Conference Hall

Conference Hall

Conference Hall

Conference Hall

Conference Hall

Please see 'Shuttle bus schedule (to and from the Conference Centre)- page 60
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Eddy Covariance as a Means of Improving Gas Exchange Parameterizations
Huebert, B. University of Hawaii, Honolulu, USA
huebert@hawaii.edu

What an exciting time to be studying air-sea exchange! To start with, we have really impor-
tant questions to work on. What could be more significant than understanding how changes
in wind, bubbles, surfactants, and turbulence (i.e., climate change) are likely to change the
rate at which COz is taken up by the ocean? Climate models need to diagnose CO2 exchange
accurately, over a very wide range of conditions. Similarly, marine clouds are largely depen-
dent on gas-to-particle conversion to control their droplet number and thus their ability to
scatter sunlight back to space. The feedstock gases certainly include DMS, but might also
include isoprene and organohalogens. Those two problems (COz2 and aerosol precursors)
make flux-controlling-factor studies about as societally-relevant as geophysical studies can
get.

Fortunately, recent technological innovations enable a new generation of considerably-
more jnsightful field experiments, in which gas fluxes will be measured on the same time
scales as their controlling factors and their effects. The ability to constrain the interfacial
flux of a gas to within tens of percent also gives us vastly more confidence in budget
studies. How much sulfur are we disposing of per day in the SE Pacific? An hourly-
measured DMS source flux can constrain that problem very nicely.

There are still challenges: can we measure how the COz2 flux is likely to behave at high wind
speeds? Not yet. Graduate students and ship crews are reluctant to sacrifice their bodies
doing controlling factor experiments from ships when the roaring forties are roaring and we
lack a suitably stable platform from which to make observations somewhere along the
tracks of storms, so we must fall back on modelling. Yet how confident can we be that we
know how to model high-wind fluxes, when there is a continuum of drop- and bubble-
concentrations between the uniform liquid and air phases? One of the original goals of
IGAC’s Marine Aerosol and Gas Exchange activity was to quantify exchange in high winds,
during which the “interface” is ill-defined. Thus, we must ensure that our flux models rely
much more on physics than on parameterizations. To get the physics right the flux-
controlling factors will need to be carefully quantified in field experiments at the highest
wind speeds in which we can make defendable flux measurements. Then we can be more
confident of necessary extrapolations to higher winds.

Some of these controlling-factor experiments will be costly. Funders in many countries
naturally want a strong justification for combining their resources on big problems like
this. Fortunately, IGBP created SOLAS and WCRP created the WGSE, whose charges are
to organize multinational, multidisciplinary programs. The organizational infrastructure is
in place.

What kinds of experiments should we do to quantify controlling factors? First they need to
include a series of chemical and physical flux measurements on a time scale of an hour or
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less. Second, a suite of possible controlling factors needs to be measured on the same time
scales: this should include winds and currents, tutbulence on both sides of the intetface,
bubble- and sea salt-spectra, mean-square wave slope, rainfall, surfactants, sea state, and
probably several others. Third, as many as possible of the measurements should be redun-
dant, made at least by different groups and hopefully by different physical principles.
Finally, similar experiments need to be done in locations and at times where the controlling
factors vary over the widest possible range. For example, in and out of blooms might be
good for isolating surfactant effects, while Southern Ocean winds and currents could be
better for studies of turbulence.

Two exciting programs are on the hotizon: GASEX-3 and VOCALS. The former is a flux
method compatison experiment in the SW Atlantic, in moderate to high winds. The latter is
an ocean/flux/aetosol/cloud expetiment in the SE Pacific, which will examine the role of
surface fluxes and other factors on cloud radiative properties and feedbacks. These are
examples of the kinds of experiments we should be designing here, to ensure that gas flux
models propetly account for all the factors that might change with a changing climate.

Air-sea exchange of COz in the Polar Regions
Soerensen, L. Risoe National Laboratory, Roskilde, Denmark
lotte.geern@risoe.dk

Changes in temperature in the polar region will cause major changes in the environment,
especially in the boundary areas where ice will become sparse. These changes will cause
feedback effects e.g, increasing emission of methane, change in albedo and change in fluxes
of COz. Thus the Polar regions are especially sensitive to climate changes.

A wotld wide Danish research cruise was started in August 2006 going from Greenland
down through the Atlantic Ocean, around Australia and down to the Antarctic Peninsula;
back along the west coast of South America and across the North Atlantic to Denmark.
During the cruise, fluxes of CO2 have been measured using micrometeorological
techniques in order to validate the COz transfer velocity for different oceans and to evaluate
the potential uptake and potential feedback mechanisms in the Arctic and Antarctic watets.
We present here data from direct measurements of COz2 fluxes and water pCOz2 measure-
ments from the Antarctic circumpolar current in the Southern Ocean and the Antarctic
Peninsula and from the Greenland Sea and the Greenlandic fjords.

Measurements of pCOz in the Greenlandic fjords show a large potential for COz2 uptake.
The low pCO2 in the fjords are well correlated to water temperature and only pootly corre-
lated to chlorophyll. From preliminary data it is hypothesized that temperature is the main
driver for COz fluxes in the Greenlandic fjord systems in summer months. Contradictory it

was found in the Antarctica that colder water correlating with high pCO2 was more common.

Often the "cold water-high pCO2" occurtrence affected CO2 emissions, which implies, that
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the events could be caused by local up welling. Preliminary results show that at present the
Arctic is a much larger sink for COz.

Do we understand the sea to air flux of volatile iodine species?
Nightingale, P. Plymouth Marine Laboratory, Plymouth, United Kingdom
pdn@pm.ac.uk

The geographical distribution of iodine in rain and soils has long indicated that there must be
a major transfer of iodine from the oceans to the land via the atmosphere. The enrichments
of iodine in marine rain and aerosols indicate both that the dominant source is not sea salt and
that the annual flux of iodine from the oceans is about 5 * 10" g yr!. This marine supply of
iodine is of significant importance to human health as 30% of the world's population is at risk
of, and 43 million people are presently affected by iodine deficiency (ID) disorders and related
brain damage. The sea to air flux of volatile iodine compounds has become of increasing
interest due to recognition of the role that the IO radical may play in atmospheric chemistry.
Further, the formation of marine aerosols and cloud condensation nuclei depends on the
availability of new nano-scale particles in the marine boundary layer. Laboratory and field
studies that shown that ultra-fine particles can be produced from volatile iodine compounds.
An improved understanding and quantification of the sea to air flux of volatile iodine
compounds is therefore a key goal for SOLAS.

Several mechanisms have been put forward to explain the production of volatile iodine
compounds including the formation of molecular iodine via the reaction of ozone with
iodate. However, it is the sea to air transfer of volatle iodocatrbons (VICs), and in particular
iodomethane (CHsl) that has received by far the most attention. Extrapolation of a some-
what limited marine CH3I dataset suggests that the total annual sea to air flux of CHal is
probably 2 + 1 * 10" g T yr'l. ‘There is some evidence that other VICs (eg chloroiodomethane
and diiodomethane), known to be present in seawater, may well contribute to the apparent
shortfall in the supply of iodine to the atmosphere. Laboratory and field incubations have
shown that a variety of macrolagae and phytoplanton release VICs but crucially not at
sufficient a rate to support the observed seawater concentrations. Similarly, a photochemical
source of CH3I has been shown to operate in tropical waters but production rates are not
sufficient to support levels in the tropics let alone temperate oceanic regions.

In this paper, progress that has been made over the last few years on identifying the dominant
VICs species in seawater, and on identifying their major production and loss mechanisms, is
reviewed. Data will be presented from coastal and open ocean regimes to support the
argument that the dominant VIC species in seawater varies in both space and time. Further,
it is argued that the mechanisms controlling VICs concentrations in seawater are still pootly
understood and that the VIC cycle may yet rival the complexity of DMS in seawater. Finally,
the assumption that the dominant supply of atmospheric iodine is gas transfer of VICs is
tested. On-going and future SOLAS activities on marine iodine cycling will be highlighted.
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The solid air-sea interface: Gas transport in sea ice
Miller, L. Centre for Ocean Climate Chemistry, Sidney, Canada
millerli@pac.dfo-mpo.gc.ca

Global carbon cycles studies and models have consistently assumed that ice-covered polar
oceans don't directly participate in air-sea gas exchange. This assumption that gas fluxes in
sea ice are insignificant is based on a limited understanding of the nature of sea ice and has
been challenged by recent data showing large transports of COz2 above ice surfaces. A
variety of methods, including eddy cotrelation and sutface chamber measurements have
identified fluxes as high as 1 mol/m?2day. Most fluxes have been downwards, into the ice,
but significant upward fluxes have also been observed. The largest fluxes occur under
warming conditions, but at low temperatures small downward fluxes are consistently seen.
In addition, the fluxes are sometimes contrary to the air-sea pCO2 gradient, indicating that
the ice is not simply a passive conduit for the gas but is directly involved in the fluxes.

The available CO2 flux data over ice are still sparse, collected in disparate locations and
under disparate conditions. In addition, the structure of sea ice is extremely complex and
patchy, with gas and liquid brine pockets and channels scattered throughout the crystalline
matrix. Therefore, confident identification of the mechanisms controlling the observed
fluxes is still elusive. Nonetheless, the composite nature of sea ice presents some very
interesting avenues of inquiry.

Significant amounts of atmospheric gases are trapped within newly-forming sea ice, and as
the ice matures, cooling through winter, then warming again in spring, changes in both the
biological community and brine chemistry modify the COz content. Without a doubt, algal
blooms play some role in the CO2 drawdowns observed in spring, when the high tempera-
tures (> 5 C), allow the brine pockets to connect and form channels in an open network,
allowing almost free vertdcal movement through the ice. However, even the isolated brine
pockets of cold, deep-winter ice still contain viable algal and bacterial cells, often with large
quantities of extracellular polymeric matter, which is thought to act as a cryoprotectant.
Respiratory activity by these communities is still unconfirmed at low temperatures, but
there are certainly large quantities of organic matter (both alive and dead) in the ice.
Extremely high pCOz2 values have also been observed in cold sea ice, pCOz2 in sea ice
appears to decrease with increasing temperature. This may be partly due to photosynthesis,
but it is also related to brine chemistry. Calcium carbonate is one of the first salts to precipi-
tate as the temperature drops and ice brines become more concentrated. This would tend
to increase pCOz2 within the ice as it cools during winter, and vice versa during the spring
warming period. Finally, mechanical stresses, i.e. cracks, could create opportunities for
exchange between sea ice brines (and gas pockets), even in the coldest deep-winter ice, as
well as during the break-up period. No single one of these known ice characteristics can
adequately explain the observed CO2 fluxes, and perhaps the only safe conclusion to draw
at this time is that a shifting combination of influences most likely controls carbon
transport within sea ice.
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Air-sea gas exchange at extreme wind speeds
McNeil, C. University of Rhode Island, Narragensett, USA
mcneil@gso.uri.edu

Although much is known about air-sea gas transfer rates and transfer mechanisms for
moderate to high wind speeds (<20 m s™), very little is known about transfet rates and
mechanisms at extteme wind speeds (>30 m s). This knowledge gap has implications for
important climate-related problems, such as the hypothesis that hurricanes and mid-latitude
storms are important in releasing previously stored COz2 back to the atmosphere [Bates et
al., 1998, 2002]. To begin to address this knowledge gap, air-deployed gas sensing floats
were deployed into the path of Hurricane Frances [D'Asaro and McNeil, 2007, papers in
press]. A summary of the key results of that study will be presented. The measurements
include changes in the oceanic mixed layer T, S, Oz and N2 associated with the passage of
hurricane, budget-derived ait-sea fluxes of Oz and Nz, and the first direct measurements of
water-side Oz covariance fluxes.

The analysis revealed first evidence of a 'new regime' of air-sea gas transfer at wind speeds

in excess of 35 m s

. In this regime, plumes of bubbles 1mm and smaller in size are
transported down from near the surface of the ocean to greater depths by vertical turbulent
cutrents with speeds of up to 20-30 cm s™'. ‘These bubble plumes mostly dissolve before
reaching a depth of approximately 20 m as a result of hydrostatic compression. Injection
of air into the ocean by this mechanism results in the invasion of gases in proportion to
their tropospheric molar gas ratios, and further super-saturation of less soluble gases. A
new and simplified formulation of air-sea exchange of weakly soluble gases was devised to
interpret the measurements. The formulation has two terms. The first term describes all
non-supersaturating near surface equilibration processes. The second term describes all
sub-surface gas injection processes that only allow gas to enter the ocean. The fluxes
associated with the first term, estimated both from data and from model invetsions, were
found to increase rapidly at high wind speed but the resulting air-sea gas transfer rates were
found to be significantly less than those predicted by the cubic relationship of Wanninkhof
& McGillis [1999].

The fluxes due to gas injection terms were found to increase with wind speed even more
rapidly, causing bubble injection to dominate at the highest wind speeds. The injection of
CO:z associated with completely dissolving bubbles was found to be small compared to
expected surface evasion fluxes. Results of recent modelling efforts appropriate to the
'stalled’ hurricane problem wete obtained by applying the new formation at steady-state to
predict spatial variations in the maximum equilibrium super-saturation of dissolved gases
over the entire region of the hurricane. Plans for further field studies during the 2007-2008
hurricane season include better characterisation of the air-sea intetface by measuring
surface waves and ambient noise.
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Carbon dynamics in marginal seas- fluxes and processes
Dai, M. State Key Lab of Marine Environmental Science, Xiamen, China
mdai@xmu.edu.cn

There remain many uncertainties in the ocean component of the global C cycle. Among
others, ocean margins add to the complexity in our understanding of the ocean carbon
cycle. Ocean margins are the most heterogeneous areas of the world’s oceans, and thus it is
extremely difficult to constrain the carbon transport fluxes, including the air-sea COz fluxes
and the interior carbon fluxes within the ocean margin. In addition, due to the diversity of
the ecosystems and/or physical regimes (e.g., coral, upwelling, mesoscale eddies) coexisting
in marginal seas, processes that modulate the carbon cycle remain pootly understood. This
presentation will take the South China Sea, the largest low-latitude marginal sea, and the
East China Sea, 2 highly-productive marginal sea, as examples to examine and contrast the
dynamics of carbon fluxes and processes. While our primary foci will be on the air-sea CO2
and export fluxes, and their controls at a seasonal base; diurnal and longer term variability
will also be examined. In addition, the river-ocean carbon connection will be investigated to
see how the riverine input will affect the carbon transport and transformation in the
marginal systems.

Eastern boundary upwelling systems as natural SOLAS laboratories
Gargon, V. LEGOS/CNRS, Toulouse, France
veronique.garcon@ecnrs.fr

Three of the four major upwelling systems (Canary, Benguela, and Humboldt) are on the
eastern boundary of the Atlantic and Pacific oceans. Winds from high pressure cells located
at mid latitudes over the oceans create an uplift to the surface of cold, deep waters rich in
nutrients over the continental shelf. This upwelling is responsible for a significant increase
in primary and secondary productions in the coastal zone associated with high organic
matter remineralization within the water column. The upwelling intensity is modulated by
wind speed and direction, by the topography of the coast line and continental shelf and by
the proper physical characteristics of the ocean area. Upwelling areas are spatially heteroge-
neous, populated with a large variety of mesoscale and sub-mesoscale structures such as
fronts, filaments, plumes and eddies. Exchange processes in the transitional area between
the shelf and offshore areas are controlled by these sub- and mesoscale structures. They
play a major role in modulating the biomass, rates and structure of marine ecosystems.
Upwelling areas are also often associated to oxygen minimum zones which act as intense
sources of greenhouse gases CO2 and N20. They may constitute oceanic reserves of both
gases. Moreover, they are key areas in the marine N cycle due to the joint venture between
denitrification and the anammox process.
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The Canary, Benguela and Humboldt upwelling systems represent natural SOLAS laborato-
ries covering issues of the SOLAS Foci, namely Foci 2 and 3. We will first present here
results from a lagrangian approach based on Finite Size Lyapunov Exponents (FSLE) using
altimetric data to estimate the spatial and temporal variations in the lateral stirring and
mixing of tracers in the upper ocean within the two Atlantic upwelling systems. They are
not equal in terms of mixing intensity with a northern Canary (Benguela) systems being the
most (least) energetic areas, respectively.

Turbulent flows develop chaotic patterns, however their inner organization is strongly
hierarchized: they develop the so-called cascades transporting energy from larger to smaller
scales and the converse. With an appropriate wavelet representation, missing data in signals
submitted to a turbulence regime can be inferred from surrounding areas when the cascade
equilibrium is re-established. We will illustrate this approach showing results on merging
ocean colour data from multiple satellite missions.

We will finally show that the Humboldt upwelling system in the oxygen minimum zone off
Chile produces intense CO2 and N20 ocean-atmosphere fluxes and will discuss the poten-
tal effect of the OMZ on coupling/decoupling configurations of both gases fluxes.

New insights on the pre-industrial inter-hemispheric CO:z gradient in the atmo-
sphere

Bopp, L. LSCE/IPSL, Gif-Sur-Yvette, France

bopp@Isce.saclay.cea.fr

For more than 15 years, the pre-industtial north-south asymmetry in the global carbon cycle
has been a matter of debate. In their pioneering work published in 1989, Keeling et al. have
shown that the difference in concentrations between Mauna Loa and the South Pole scales
linearly with fossil fuel emissions from 1959 to 1988. If this linear relation was to be
extrapolated to zero fossil fuel emission, the concentration of COz at the South Pole before
the industrial times would be higher than that at Mauna Loa by 0.8 * 0.2 ppm (Keeling et
al. 1989). This had led Keeling and co-workers to hypothesize an atmospheric transport of
1 PgC yr! from the Southern Hemisphere to the Northern Hemisphere before the indus-
trial era, balanced by an oceanic transport from the NH to the SH.

This pre-industrial inter-hemispheric gradient is of interest because it would have large
impacts on anthropogenic carbon fluxes estimates obtained from atmospheric inversions
techniques. Another important aspect arising from this pre-industrial inter-hemispheric
gradient is related to the functioning of the natural oceanic carbon cycle. Understanding the
processes responsible for this oceanic transport of carbon may be crucial in estimating the
role of the ocean carbon cycle in future climate change scenarios, but also in explaining the
large glacial-interglacial difference in ocean carbon storage.

Simulations with 3-D ocean models predict a southward interhemispheric transport of
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carbon in the Atlantic of roughly 0.3 to 0.6 PgC/yt, similar to oceanic obsetvations, but this
transport is essentially balanced by a northward transport in the Pacific and Indian Oceans.
When integrated globally, cross-equatorial transport amounts to only 0 — 0.35 PgC/yr for
all models participating in the Ocean Carbon Cycle Model Intercomparison Project.

In this study, we use three different models: (1) the oceanic general circulation model OPA,
(2) the ocean carbon cycle model PISCES and (3) the atmospheric transport model LMDZ.
We show that improvements in the ocean physics, inclusion of the iron cycle and account-
ing for the the river loop all help to model a southward oceanic transport of carbon more
in line with observations.

The river carbon loop includes an uptake of carbon due to organic and inorganic erosion
on land, mainly in the Northern Hermisphere, transport of carbon by rivers, subsequent
transport of this riverine carbon by the ocean and loss of this riverine carbon back to the
atmosphere, which occurs partly in the Southern Hemisphere. We’ll show a re-estimate of
the river carbon loop effect on the pre-industrial pCOz2 gradient.

The lack of iron limits ocean productivity and the biological carbon pump in all High Nutti-
ent Low Chlorophyll regions (the Equatorial Pacific, the North Pacific and the Southern
Ocean). This limitation is asymmetric as it is largely located in the Southern Hemisphere.
We’ll show how this asymmetry impacts the carbon cycle and the transport of carbon from
the North to the South.

Finally, we’ll show how the improvements in the physics parameterization of the ocean
general circulation models (lateral diffusion, vertical mixing, representation of bathym-
etry...) also contribute to simulate an oceanic transport of carbon from the Northern to the
Southern Hemisphere by improving the representation of large scale circulation.

Excess carbon export following the spring bloom in extratropical oceans: Impli-
cations of Nz fixer-mediated carbon export

Lee, K. Pohang University of Science and Technology, Pohang, Korea
ktl@postech.ac.kr

New production in the euphotic zone of the ocean occurs when primary production is
greater than community respiration. In a steady state, it is quantitatively equivalent to export
production, which is the amount of organic carbon exported from the euphotic zone.
Nitrate availability is generally considered to be the limiting factor for oceanic new and
export production and this concept is central in our observational and modeling efforts.
Recent evidence, however, suggests that the metabolic activities of dinitrogen (N2) fixing
microorganisms, mostly in tropical and subtropical habitats, can directly utilize the non-
limiting N2 and thereby bypass nitrate limitation. If oceanic N2 fixation supports a signifi-
cant amount of new and export production in open-ocean ecosystems, then its magnitude
and potential change due to future climatic variation need to be known to model the role of
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upper ocean in absorbing anthropogenic carbon.

Here we present detailed in situ observations in a Lagrangian mode for three weeks of
carbon and nutrients in an antieyclonic eddy (40°N and 20.5°W) in the eastern North Atlan-
tic (McGillis et al., 2001; Zhang et al., 2001), immediately following the spring bloom in
1998. New production in this eddy for three weeks was estimated from changes in salinity-

normalized total inorganic carbon NCr = Cr*35/S) (ANCr in mol C m™) within the
surface mixed layer corrected for changes due to net air-sea CO2 flux and upward flux of
NCr via advection and diffusion. During the same observational period, the new produc-
tion was also estimated using changes in the nitrate inventory within the surface mixed layer.
Our calculations indicate that the fraction of new production that was not explained by the
mass balance of nitrate accounted for up to 60-80% of the total new production that was
estimated from the mass balance of NCr. Such contrasting difference in the estimation of
new production is likely to be caused by N2 fixation. Our estimates of new production in
nitrate-depleted waters do not prove that N2 fixation is the cause. But it is a distinct possibil-
ity. Furthermore, our results indicate that the contribution of N2 fixation-derived new
production can be significant in some areas of high latitude ocean following the spring
bloom.

References:

McGillis, W. R., J. B. Edson, J. E. Hare, and C. W Fairall (2001), Direct covariance air-sea
CO:z fluxes, J. Geophys Res., 106, 16729-16745.

Zhang, J. Z., R. Wanninkhof, and K. Lee (2001) Enhanced new production observed from
the diurnal cycle of nitrate in an oligotrophic anticyclonic eddy, Geophys. Res. Letters, 28,
1579-1582.

Towards near-real-time monitoring of the ocean sink for atmospheric CO2
Watson, A. J., School of Environmental Sciences, University of East Anglia,
Norwich, UK

a.j.watson@uea.ac.uk

The ait-sea flux of carbon dioxide is determinable from the difference between sea surface
and atmospheric partial pressures (APCO2), and the gas transfer velocity. APCO2 vaties
widely with position and seasonally, but also on inter-annual and inter-decadal petiods.
Building a climatology of the flux, showing its variation in space and time over an average
yeat, has taken more than 30 years and millions of in-situ measurements. Yet this effort tells
little about how the flux is varying on multi-year ot decadal time scales.

We can do better however, at least in some of the oceans. For the North Atlantic and North
Pacific, which are regulatly crossed by merchant shipping routes, it is possible to obtain
synoptic coverage by instrumenting a relatively few commercial vessels. Useful coverage of
these ocean basins has been achieved in this way since the early 90s. In the North Atlantic,
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since January 2005 a fully operational multi-ship network has been operating under the EU
Carbon-Ocean program. First results reveal a very different picture from the static climatol-
ogy, and also from numerical models of ocean uptake of atmospheric COz. Basin-wide,
there are substantial inter-annual changes in the flux, and also decadal trends: we estimate
fluxes have decreased by about 50% from the mid-nineties to the early years of the present
decade. The decline is related to changes in the ventilation and circulation of the surface
North Atlantic, the strength of the subpolar and subtropical gyre circulations and the
formation rates of denser waters in the Labrador Sea.

The success of this network demonstrates that for the oceans it is possible to set up an
operational in-situ observing network that constrains air-sea flux over a huge area, for a very
modest cost and effort. This contrasts with the situation on land, where it is difficult to up-
scale local in-situ measurements of CO2 flux to large regions, because of the very heteroge-
neous vegetation cover and the large diurnal and seasonal variations that sum to a small net
flux. However, by combining with atmospheric transport models and inversion techniques,
the ocean network can be used as a powerful constraint not only on the marine carbon cycle
and ocean sink, but also on the sink or source of atmospheric CO2.0n adjacent land masses
— Europe and North America in the case of the North Atlantic. The network however
requires international collaboration and co-ordination to be successful -- no one country
can do the task alone -- as well as co-operation and goodwill from the international shipping
industry.

Over the next decade satellite observations of atmospheric COz2 will become progressively
more useful; in conjunction with an effective in-situ network of measurements; a global
carbon monitoring system will be established. An ocean observing system based on
merchant ships will be a crucial part of that network, and the technology to deliver it is all
now reduced to practice.
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Global cycling of methyl bromide and methyl chloride

Saltzman, E. Department of Earth System Science, University of California,
Irvine, USA

esaltzma@uci.edu

Methyl bromide and methyl chloride are major natural sources of stratospheric bromine
and chlorine. The global biogeochemical cycles of these gases are not well understood, and
the instrumental records of the atmospheric variability of these gases are limited. As a
result, there is little basis on which to predict the sign and magnitude of future changes in
their atmospheric burdens and impacts on stratospheric ozone and climate. A record of the
atmospheric variability of these gases over the past century has been obtained from
measurements on air extracted from Antarctic firn, and ice cores have the potental to
generate millennial scale atmospheric histoties. There is new ice core of climate-driven
variations in atmospheric methyl halides. Such variability raises the possibility of changes
in atmospheric methyl halides related to global warming, and underscores the need for a full
understanding of the global cycling of these gases. The global budgets of methyl halides
are strongly influenced by both terrestrial and oceanic processes, and future changes in
climate, land use, oceanic ecosystems, and atmospheric photochemistry are likely to govern
their variability. Understanding the role of the oceans in both past and future changes in
cycling of methyl halides and other halocarbons remains a key challenge to the SOLAS
community.

Solar UV flux, DMS and Climate: Is there a connection?

Penner, J. Department of Atmospheric, Oceanic and Space Sciences, University
of Michigan, USA

penner@umich.edu

There is continuing interest in the connection between solar variability and clouds. Solar
UV radiation varies significantly over the solar cycle, and there has been speculadon that
ocean DMS fluxes may decrease when UV fluxes are at a peak. Surface UV fluxes vary as a
result of both variations in the top-of-the-atmosphere solar radiation and variations in
atmospheric composition, in particular clouds. Satellite measurements have shown that
there is a long term decrease in the outgoing shortwave radiation reflected from the Earth-
atmosphere system, which is consistent with a decrease in cloudiness (and an increase in
surface UV flux). We review these measurements to examine whether any connection
between solar variations and DMS may exist. Here, we use a global aerosol dynamical model
to evaluate the possible connection between solar UV variability, DMS flux and cloud
properties. We calculate the decrease in DMS fluxes needed to explain the long term
decrease in outgoing shortwave flux associated with the decrease in cloud condensation
nuclei concentrations from DMS. The calculated changes in cloud properties cause a
positive feedback that may further decrease DMS flux.
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Particle formation at Cape Grim, Tasmania

Cainey, J. Cape Grim Baseline Air Pollution Station, Bureau of Meteorology,
Australia

j.cainey@bom.gov.au

During February 2006 a 4 week SOLAS campaign focusing on new particle formation in the

clean marine boundary occurred at the Cape Grim Baseline Air Pollution Station, Tasmania.

Precursor to Particles 2006 involved scientists from Australia, New Zealand and Europe and
included boundary layer profiling, MAX-DOAS measurements for IO and OIO, a suite of
patticle measurements and measurements of gaseous volatile organic precursor compounds
including methyl halides, DMS and the concentration of atmospheric oxidants including
ozone and NOx.

In addition to the atmospheric measurements marine biological activity on a 5km boat
transect, along 270° off Cape Grim and from the beach below the station was determined,
including flask samples for methyl halides. MAX-DOAS and particle number measure-
ments were also made on the beach.

During the campaign baseline conditions (clean on-shore winds) dominated, interrupted
only by the passage of one front and a smoke plume from a local bushfire on two occasions.
Particle formation events and their precursors were difficult to detect in baseline air either
at the Station, or on the beach. The smoke plume showed a significantly different signature
in gaseous species concentration, particle size distributions and composition.
Measurements of 10, OIO and methyl iodide remained at background levels throughout the
campaign and DMS concentrations were also typical of background air. In an effort to
understand the contribution of the local kelp, Durvillea potatorum, and the limiting factors
on new particle formation at Cape Grim, flux chamber studies and a marine ecological
survey of the waters below the Cape Grim Station were performed.

Dutvillea potatorum would only produce particles when exposed to radiation and high
levels of ozone, greater than 100 ppbv. TEM grids were collected from the chamber and
indicated that the derived particles were likely to involve an aromatic compound with a
relatively high vapour pressure. It would appear that the particles formed were the result of
the breakdown of the kelp by high ozone levels, rather than as a result of the production of
a precursor gas.

There was a strong relationship between the number of particles produced and the level of
ozone in the chamber and this relationship indicates that at ambient ozone concentrations
at Cape Grim only a few tens of particles would ever result from the kelp.

While Durvillea potatorum has a high biomass at Cape Grim, it contains only low levels of
iodine and due to the limited extent and very steep topography of the reef, combined with
a relatively small tidal range this means that only a limited kelp biomass is exposed at low
tide, limiting the role stress may have in provoking the release of precursor gases.
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The results from Precursors to Particles 2006 suggest that the role of kelp in initiating
particle formation at Cape Grim is extremely limited, unlike the processes observed for
Northern Hemisphere coastal sites, and that new particles at Cape Grim are derived from
the free troposphete or from the ocean surface.

Reactions of SOz and NO2 on mineral dust particles in the atmosphere and their
implications for climate and marine ecosystem

Tong, Z., State Key Joint Laboratory of Environment Simulation and Pollution
Control, College of Environmental Science, Peking University, Beijing, China
tzhu@pku.edu.cn

Heterogeneous reactions of atmospheric gases on solid particles play an important role in
atmospheric chemistry in aspects of climate change, marine nutrients supply, health
impacts, as well as acid deposition. Mineral dust is an important component of air borne
particulate matter and can be easily raised to high altitudes and then transported over long
distances, during which these particles have opportunities to interact with other trace gases.
For example, as an important constituent in mineral dusts, calcite could react with NOz2 to
produce nitrate, which would influence the marine ecosystem as a nuttient.

Itis hypothesized that the reactions of SO2 and NO2 at the surface of mineral dust particles
could produce sulfate and nitrate, which in turn would change the surface propertes of the
mineral particles, such as hygroscopic and optical properties, these changes could further
modify the impacts of mineral dusts on climate and marine ecosystems, as well as the
lifetimes of mineral dusts in the atmosphere.

Using Diffuse Reflectance Infrared Fourier Transform Spectroscopy (DRIFTS), Raman
Micro-spectroscopy, lon Chromatography (IC), X-ray Photoelectron Spectroscopy (XPS)
and Scan Electron Microscopy (SEM), heterogencous reactions of SOz and NO2 on calcite
particles were investigated. The formation of sulfate and nitrate was observed on calcite
surface with DRIFTS and was confirmed with IC and XPS, the uptake coefficients were
determined and mechanisms were discussed. The impacts of humidity on the heteroge-
neous reactions were investigated.

Micro-Raman study on the reaction of dry gaseous NO2 with NaCl particles proves that the
product is the amorphous nitrate sodium capping layer, and confirms the results and the
gas-solid reaction probability obtained by infrared spectroscopy methods. Micro-Raman
study on the reaction of gaseous NO2 with CaCOs3 particles shows that surface absorbed
water is very important for the reaction and the product is proposed to be droplets of
nitrate calcium on the surface of CaCO:s3 after deliquescence.

Our result shows that Micro-Raman can also be used in in-situ study on heterogeneous
reactions of individual particle. The reaction on the surface of individual sample seems to
be quicker than the one on the surface of bulk sample. Because atmospheric particles mainly
exist with disperse situation, Micro-Raman spectroscopy has a great potential for the study
of heterogeneous reaction of atmospheric particles.
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Halogens in the marine boundary layer- origin, cycling and relevance for the
atmosphere

Von Glasow, R. School of Environmental Sciences, University of East Anglia,
Norwich, UK

R.von-Glasow@uea.ac.uk

This talk aims to give an overview of the current knowledge of halogens (Cl, Br and I) in
the marine boundary layer (MBL). Halogens have received increased interest in the last ten
years due to their importance for the ozone budget and the sulphur cycle. The major
sources for chlorine and bromine in the MBL are sea salt aerosol particles, which are
produced at the ocean surface from bubble bursting. Acid displacement and photochemical
reactions in and on the surfaces of these aerosol particles lead to the release of inorganic
halogen compounds to the atmosphere. The second main sources for halogens in the MBL
are organic halogen compounds, which are produced mainly by biological processes in the
ocean and include chlorine, bromine and iodine. The lifetimes of these compounds varies
between minutes and months so that they are sources for inorganic halogens both for the
MBL but also for the free troposphere and even the stratosphere. The latter is especially
true for halo-organic emissions in the tropics.

Our main interest in halogen compounds in the MBL stems from their potential to destroy
ozone and therefore reduce the oxidation power of the atmosphere but also due to their
roles in the atmospheric cycle of sulphur compounds. BtrO oxidizes dimethyl sulphide
(DMS) very efficiently. The product of this reaction is DMSO, which can be taken up by
clouds but also oxidized further, producing not only SOz, which is a precursor for new
particle formation but also MSA which cannot contribute to new particle nucleation. In
addition to these gas phase processes, the hypohalous acids HOBt and HOCI contribute to
the production of sulphate in aqueous particles. The implications of these halogen-sulphur
links are mainly a reduction in the formation of new cloud condensation particles but a
growth in the size of the existing ones with important implications for the climate forcing
of, e.g., stratocumulus clouds which are prevalent in the MBL.

In coastal regions macroalgae have been identified as major iodine emitters, mainly in the
form of molecular iodine (I2). Under these conditions bursts of new particles have been
observed and iodine oxides have been implicated in the production of these particles.
These new particles can potentially grow to cloud condensation nuclei constituting another
chemistry-cloud-climate feedback involving halogens. Recent field campaigns at the coasts
of Ireland, New England and Brittany have provided a wealth of new data but also a lot of
new scientific questions. Cleatly our understanding of iodine chemistry is not sufficient to
explain the observatons as shown by model studies. I will also briefly discuss the polar
boundary layer where in spring drastic ozone depletion events have been observed which
are caused by bromine chemistry. A focus of this talk will be on recent field and model
studies.
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Using numerical simulations to help understand transport processes at the air-
sea interface

Tsai, W. Institute of Hydrological Sciences, National Central University, Taiwan,
China (Taipei)

wttsai@ncu.edu.tw

Accurate parameterization of air-sea exchange of mass, momentum, and energy requires a
quantitative understanding of the transport processes within the interfacial turbulent
boundary layer. Although the processes have been studied extensively, there are still uncer-
tainties in quantifying the physical and physicochemical factors involved due to the strong
nonlinear complexities implicit in both the surface waves and the underlying turbulence.
Owing to the profound difficulties in conducting in situ measurements, most of the experi-
mental studies on transport processes at the air-water interface have been conducted in
laboratory wind-wave fumes. Numerical simulations offer another means for improving
understanding the processes, but only recently have computing resources advanced to make
sufficiently large-scale simulations possible.

In this talk we will present recent advances in developing a numerical model for process-
oriented studies of the three-dimensional turbulent flow bounded by a nonlinearly evolving
ocean surface. The developed model has been applied to the studies of micro processes
responsible for the immediate transport next to the ocean surface. Three examples of the
model applications will be presented:

- Correlation between the submerged “surface renewal eddies” and the characteristic
signatures at the air-water interface;

- Hydrodynamic mechanism of transport retardation at the air-water interface by the
presence of “surfactants”;

- Generation mechanism of “micro-breaking wind waves” and their impacts on transport at
the air-sea interface.
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Microbial DMS(P) production in the Subarctic Atlantic and Pacific: does iron
matter?

Levasseur, M. Université Laval, Québec-Océan, Québec, Canada
Maurice.Levasseur@bio.ulaval.ca

Ocean production of the climate active gas dimethylsulfide (DMS) contributes to climate
regulation via the formation of aerosols that scatter solar radiations and increase the albedo
of clouds. DMS emissions thus alter the radiative balance of the Earth and can potentially
exert a cooling effect on climate. DMS is produced from the degradation of its algal precur-
sor dimethylsulfoniopropionate (DMSP).Although some microalgae have the capability to
directly produce DMS, most of DMSP degradation is believed to occur indirectly through
the release of algal DMSP and its subsequent uptake by bacteria. DMS production is thus
highly dependent on the floristic composition and development stage of the algal blooms,
and on the microbial metabolism of DMSP. Here we use the large set of data collected in
the Subarctic Atlantic and Pacific during the Canadian SOLAS program (2001-2007) to
highlight the similarities and differences in DMS biological cycling between these two
oceanic basins characterized by different bloom species (diatoms versus prymnesiophytes)
and limiting nutrients (nitrogen versus iron). DMS standing stocks and DMS biological
gross production rates were consistently higher in the NE Pacific than in the NW Atlantic.
The prolific nature of the NE Pacific in term of DMS was apparently not related to the iron
deficient status of this system. In both oceanic basins, the DMS yield is constrained by the
bacterial metabolism of DMSP. These results will be discussed in the general context of the
potential impact of iron fertilisation on global DMS production and present and past

climate.

Biogeochemical responses of plankton ecosystem to simulated and natural iron
additions in the subarctic North Pacific Ocean

Takeda, S. Department of Aquatic Bioscience, University of Tokyo, Japan
atakeda@mail.ecc.u-tokyo.ac.jp

It has been well recognized that iron supply to high nitrate, low chlorophyll (HNLC) regions
of the open ocean has a potential to change the primary productivity and the structure of
the pelagic food web, both relating to exchange of gases with the atmosphere. Dominant
external input of iron to the surface of the open ocean is acolian dust transport, mainly
from the great deserts of the world. Within the three major HNLC regions, the subarctic
North Pacific Ocean is unique in that strong zonal gradients in atmospheric iron input exist
between the eastern and western gyres, although the pattern and magnitude of dust deposi-

tion varies dramatically with season and year. The difference in episodic iron deposition may
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Microbial DMS(P) production in the Subarctic Atlantic and Pacific: does iron
matter?

Levasseur, M. Université Laval, Québec-Océan, Québec, Canada
Maurice.Levasseur@bio.ulaval.ca

Ocean production of the climate active gas dimethylsulfide (DMS) contributes to climate
regulation via the formation of aerosols that scatter solar radiations and increase the albedo
of clouds. DMS emissions thus alter the radiative balance of the Earth and can potentially
exert a cooling effect on climate. DMS is produced from the degradation of its algal precur-
sor dimethylsulfoniopropionate (DMSP).Although some microalgae have the capability to
directly produce DMS, most of DMSP degradation is believed to occur indirectly through
the release of algal DMSP and its subsequent uptake by bacteria. DMS production is thus
highly dependent on the floristic composition and development stage of the algal blooms,
and on the microbial metabolism of DMSP. Here we use the large set of data collected in
the Subarctic Atlantic and Pacific during the Canadian SOLAS program (2001-2007) to
highlight the similarities and differences in DMS biological cycling between these two
oceanic basins characterized by different bloom species (diatoms versus prymnesiophytes)
and limiting nutrients (nitrogen versus iron). DMS standing stocks and DMS biological
gross production rates were consistently higher in the NE Pacific than in the NW Atlantic.
The prolific nature of the NE Pacific in term of DMS was apparently not related to the iron
deficient status of this system. In both oceanic basins, the DMS yield is constrained by the
bacterial metabolism of DMSP. These results will be discussed in the general context of the
potential impact of iron fertilisation on global DMS production and present and past

climate.

Biogeochemical responses of plankton ecosystem to simulated and natural iron
additions in the subarctic North Pacific Ocean

Takeda, S. Department of Aquatic Bioscience, University of Tokyo, Japan
atakeda@mail.ecc.u-tokyo.ac.jp

It has been well recognized that iron supply to high nitrate, low chlorophyll (HNLC) regions
of the open ocean has a potential to change the primary productivity and the structure of
the pelagic food web, both relating to exchange of gases with the atmosphere. Dominant
external input of iron to the surface of the open ocean is acolian dust transport, mainly
from the great deserts of the world. Within the three major HNLC regions, the subarctic
North Pacific Ocean is unique in that strong zonal gradients in atmospheric iron input exist
between the eastern and western gyres, although the pattern and magnitude of dust deposi-
tion varies dramatically with season and year. The difference in episodic iron deposition may
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give rise to distinct phytoplankton communities that characterize these biogeochemical
provinces.

Three successful meso-scale iron enrichment experiments have been conducted in the
western (SEEDS-I & 1I) and eastern (SERIES) subarctic North Pacific Ocean during
2001-2004. In this talk, I will summarize the key results obtained in these experiments and
the major differences observed in the biological and geochemical responses will be
highlighted. All three enrichment experiments have confirmed that iron availability impacts
primary productivity and food web structure. However, SEEDS-I differed from the other
ones by its massive bloom of a chain-forming centric diatom. SERIES on the other hand
observed the initial bloom of small phytoplankton followed by the larger bloom of various
diatom species. SEEDS-II was conducted in the same area as SEEDS-I but resulted in a
much smaller buildup of phytoplankton biomass, in which pico- and nano-phytoplankton
such as Synechococcus and cryptophytes dominated. Several hypotheses have been
proposed to explain the relatively small response of diatoms in SEEDS-II as compared to
SEEDS-I, including a higher initial mesozooplankton biomass and grazing pressure, a
deeper surface mixed layer depth, short of released iron to fulfill the luxury iron uptake by
large diatoms, and iron limitation induced by release of organic iron-complexing ligands by
plankton assemblage.

During SEEDS-II, we also observed natural phytoplankton blooms away from the experi-
mental iron-enriched site. Wind trajectory suggests delivery of iron from terrestrial sources
to these waters. Significant decrease in silicic acid concentration together with large pCO2
drawdown in the surface water implies that diatoms dominated in the natural blooms in
contrast to the dominance of non-diatom phytoplankton in the SEEDS-II bloom. The
unexpected response observed during SEEDS-II and marked differences between simulated
and natural phytoplankton blooms emphasize our limited understanding of how iron affects
upper ocean biogeochemical processes, as well as the complexity of ecosystem responses to
iron deposition in the subarctic North Pacific Ocean.

The Microbiology of the Sea Surface Microlayer- the Bacterioneuston

Murrell, C., Department of Biological Sciences, University of Warwick, Coventry,
UK

j.c.murrell@warwick.ac.uk

The sea surface microlayer (SML) is the upper Imm of the ocean which has been known for
some time to be physiochemically and microbiologically distinctive from corresponding
subsurface waters [1]. We have developed precise sampling methods using polycarbonate
membranes to remove the sea surface microlayer and to study the microbiology of this
unique environment using molecular microbial ecology techniques. We have shown that
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Nitrogen, oxygen, physics and export production: Links to climate in the late
Quaternary ocean

Pedersen, T. School of Earth and Ocean Sciences, University of Victoria,
Canada

tfp@uvic.ca

Intermediate waters in the northeastern Pacific Ocean host the largest body of oxygen-
depleted waters in the modern oceans, a consequence of biophysical supply and demand.
The rain of organic material from the upper ocean drives biological oxygen demand in the
underlying waters, while lateral advection and diffusion supply Oz at a rate that almost—but
not quite—meets that demand. The oxygen-demand deficit in today’s northeastern Pacific
is met by bacterially-mediated consumption of nitrate, primarily in the uppermost interme-
diate waters where the rate of supply of labile organic matter is high. The consumption of
nitrate in these waters constitutes the major sink for fixed nitrogen in the oceanic water
column, rendering NO3~ as a limiting nutrient. Consequently, by influencing the whole-
ocean nitrate inventory, modulaton of the areal scale of the northeastern Pacific oxygen
minimum zone (OMZ) through time and/or the intensity of oxygen consumption within it
should have an impact on aggregate export production globally in the sea, the biological
pump, and the exchange of COz between ocean and atmosphere. Over the last decade,
significant progress has been made in support of this hypothesis, the focus being on the late
Quaternary. At many sites along the western margins of the Americas, in both hemispheres,
there have been sharp and sometimes sudden changes in the intensity of the oxygen
minimum on time scales that range from glacial/interglacial to submillennial. Such variabil-
ity extends from the coast of Peru north to the Gulf of Tehuantepec (southernmost
Mexico) and beyond to the Gulf of California, the California, Oregon, and British Colum-
bian margins and into the proximal open ocean in the Gulf of Alaska. Combined isotopic,
micropaleontologic and geochemical data from these sites indicate that while changes in
physical citculation must play a role, variability in export production has had a major
influence on rates of oxygen and nitrogen consumption in upper intermediate waters.
Recent and newly-obtained profiles of sedimentary nitrogen isotope and trace metal
distributions down core from sites along the margins of Central and North America, for
example, imply that during the last deglaciation, the northern margin of the oxygen
minimum zone (defined by roughly the 10 p mol L' Oz isocon) migrated progtessively
northward over a period of perhaps two thousand years. Circulation dynamics in the South-
ern Ocean, the northwestern Pacific, and even the North Atlantic, as well as wind-driven
teleconnections, appear to have influenced this migration. The expansion of the OMZ in
the Gulf of Tehuantepec during the deglacial, for example, occurred at about the same time
as changes in sea ice extent and zonal wind shifts around Antarctica, a supposition that is
supported by both data and models. Similarly, changes in the rate of production of upper
intermediate waters in the Sea of Okhotsk across the deglacial and into the early Holocene
probably influenced the rate of oxygen delivery on the opposite side of the Pacific as far south as
southern California. An episode of high export production in the Gulf of Alaska and off northern
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Japan and Kamchatka caused a short-lived decline in oxygen content in the eastward-flowing
intermediate waters during the Bolling-Allered interval (~15-13 ka). This is reflected by contem-
poraneous maxima in sedimentary >N and molybdenum concentrations, for example, off south-
ern and northern California and Vancouver Island. The root cause of that production event may
have been a sudden increase in the rate of vertical mixing in the deep interior of the Notth Pacific
ocean that dramatically increased the flux of nutrients into the surface waters. Such an event
would have released “stored” COz into the atmosphere and, somewhat later, fostered a temporary
decrease in the strength of the biological pump by enhancing nitrate depletion in the OMZ. That,
in turn, would have reduced the transfer of COz into the deep sea during the last stages of the
deglaciation.

In summary, the growing number of high-quality paleoceano graphic data sets that has become
available through programs like SOLAS is driving increased appreciation—and increased
refinement—of the physical and biogeochemical complexity of atmosphere-ocean COz exchange
during the last glacial-interglacial cycle. Although the Southern Ocean has rightly received much
attention as a region of critical importance in historical CO2 dynamics, it is now clear that the
spotlight must also be aimed at the North Pacific.

Sun, sea and dust: SOLAS in the Tropics
Walllace, D., Institut fur Meereskunde, University of Kiel, Germany
dwallace@ifm-geomar.de

The tropical oceans are the location for a wide range of key atmosphere-ocean exchanges
that are sensitive to climate-dependent forcing. The presentation will focus on key aspects
of the forcing in these regions which are: (1) the role of light and temperature; (2) the effect
of dust; (3) upwelling. Three key issues and controversies associated with the tropics will be
reviewed in the light of recent literature. The issues will be illustrated with data from specific
studies conducted in the NW African region during a series of recent expeditions:

l.air-sea fluxes of long-lived gases including COz2, oxygen and N20. Large oxygen under-
saturations as well as high pCO2 and pN20 values are observed within tropical upwelling
systems; however even the overall sign of some of the air-sea fluxes associated with these
systems is debated.

2.air-sea fluxes of short-lived trace gases including halogenated species. Organo-halogen
fluxes from tropical regions can be large and potentially significant for not only the tropo-
sphere but also the lower stratosphere. However both the geographic location of the strong
fluxes, as well as the processes controlling them remain unclear.

3.changes in biological productivity associated with variable upwelling and dust inputs.
Large apparent changes in the productivity of tropical oceans have been identified from
remote sensing data. Controvetsy also exists between modelling and experimental studies of
the role of atmospheric iron inputs to tropical regions for controlling overall nitrogen
fixation rates in the ocean.

The various controversies and uncertainties call for a set of concentrated process-oriented
studies within contrasting tropical regions. In this context, planned studies of the new
German SOPRAN (Surface Ocean Processes in the Anthropocene) programme in the
tropical Eastern North Atlantic region will be briefly introduced.
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Tollowing is a list of the poster titles and the first authors. All posters will be on display for
the duration of the conference in the Exhibition Hall (Hall F). However, each of the poster
sessions will concentrate on one of the three SOLAS foci. Poster presenters are expected to
stand by their posters during their sessions, please refer to the 'Programme’ for schedule.
Please put your poster up on designated poster board. Pins and tape will be available onsite.

Poster competition

In order to support students and encourage excellence, SOLAS is offering prizes for the top
poster on each focus. Only participants registered as students can participate in the compe-
tition. But students are not automatically entered into the competition. If you wish to be
part of it, mention this to the registration desk. Each day the poster session chairs will
convene a panel of judges to identify the top poster based on research quality and presenta-
tion. Prizes will be awarded at the banquet on Thursday 8% March.

Research programme and national SOLAS activities:

FIRST AUTHOR TITLE NUMBER

Kanakidou, M Commission on atmospheric chemistry and 0001
global pollution: Otganization and activities

Lancelot, C SOLAS.be 0002

Levasseur, M. Canadian SOLAS: Achievements of the 5-year 0003
Canadian Surface Ocean Lower Atmosphere Program

Losno, R. SOLAS France 0004

Moncoiffe, G Data management for the UK SOLAS programme 0005

Simo, R SOLAS research in Spain 0006

Uematsu, M Linkages in biogeochemical cycles between 0007
surface ocean and lower atmosphere

Williamson, P UK SOLAS: measuring, monitoring and modelling in 0008
the North Atlantic

Focus 1: Biogeochemical Interactions and Feedbacks Between Ocean and
Atmosphere

The objective of Focus 1 is to quantify feedback mechanisms involving biogeochemical
coupling across the air-sea interface, which can only be achieved by studying the ocean and
atmosphere in concert. These couplings include emissions of trace gases and particles and
their reactdons of importance in atmospheric chemistry and climate, and depositon of
nutrients that control marine biological activity and carbon uptake.
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Activity 1.1 Sea-salt Particle Formulation and Transformations
Activity 1.2 Trace Gas Emissions and Photochemical Feedbacks
Activity 1.3 Dimethylsulphide and Climate

Activity 1.4 Iron and Marine Productivity

Activity 1.5 Ocean-Atmosphere Cycling of Nitrogen

Chairs: David Erickson, Jacqueline Boutin and Shao-Ling Shang

FIRST AUTHOR TITLE

Airs, R

Badran, M

Baker, A

Bell, T

Breider, T
Cassar, N
Chen, ]
Chih-Wei, H
Croot, P
Croot, P
Dadou, I
Dall'osto, M

De Bodt, C

Dejeto, L

Roles of DMSP and GBT in protection from
photoinhibition/photo-oxidative stress

New primary production a CO2 sink in ocean waters: A
simple ecosystem model of the oligotrophic waters of the
Gulf of Aqaba, Red Sea

How does atmospheric processing affect aerosol iron
solubility?

Dimethylsulphide and related measurements from the
Atlantic Meridional Transect (AMT) programme - a
synopsis

Coupled sulfur/halogen chemistry and aerosol modelling
in a 3D CTM

The Southern Ocean biological response to aeolian iron
deposition

Molecular and pigment study on diversity of ultra-size
protists in the waters around Xiamen Island
Aerosol-induced biogeochemical response in the North-
west Pacific Ocean by multiple remote sensing

H20:2 dynamics in the Southern Ocean and the Tropical
Atlantic

Saharan dust effects on trace metal biogeochemistry in the
Eastern Atlantic

Role of dissolved otganic nitrogen in the North Atlantic
Ocean

Characterisation of airborne particles by aerosol time-of-
flight mass spectrometry across different location at sea
Calcification and transparent exopolymer particles (TEP)
producdon in batch cultures of Emiliania huxleyi exposed
to different pCO2

The surface phytoplankton community in nuttient-
enriched waters of San Pedro Bay, Leyte Philippines
during 2005-2006

NUMBER
1001

1002

1003
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1006

1007

1008
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FIRST AUTHOR

Dixon, ]
Farhana, B

Gao, K
Gao, Z

Grose, M
Guieu, C

Gunson, ]
Guoyongtao

Gupta, S

Harlay, J

Hopkins, F

Hughes, C.
Ito, A

Iwamoto, Y

TITLE

Methanol in seawater

Inorganic halogens in atmospheric aerosols over the
Atlantic Ocean

Evidence of solar UV radiation utilization for photosyn-
thetic carbon fixation by phytoplankton assemblages
Particle dynamics in euphotic layer in the Arctic Ocean
based on ?*Th in situ measurement

The marine methyl iodide source at Cape Grim, Tasmania
The DUNE project: a DUst experiment in a low Nutri-
ent, low chlorophyll Ecosystem

The SOLAS CODIiM (Compatison of Oceanic Dimethyl-
sulfide Models) project

Chemical characteristics of water-soluble components
and mass concentration in TSP in LanZhou, China, 2005
Variability in the vertical distribution of ozone and
anthropogenic pollutants over the Bay of Bengal and the
Arabian Sea during the pre Monsoon season (March- May,
2006)

Coccolithophorid calcium carbonate dissolution in
surface waters

Ocean acidification: impacts on the marine source of
aerosols and new particle formation in the marine bound-
ary layer

Investigation of the Near Surface Production of Iodocat-
bons: Rates and Exchanges (INSPIRE)

Impact of forest fires on tropospheric ozone change and
radiative forcing

Origin of suspended particles in the sutrface layer of the
central North Pacific during the summer

Jianbing, I. Phosphine in the inshore atmosphere of Qingdao

Jo,C Asian dust enhanced phytoplankton growth during spring
in the northern East/Japan Sea

Journet, E Mineralogy as a critical factor of dust iron solubility and
bioavailability

Kanakidou, M Atmospheric deposition of nitrogen and phosphorus and
the ocean productivity in the East Mediterannean

Kanakidou, M Iron speciation, solubility and temporal variability in wet
and dry deposition in the East Mediterranean

Kanakidou, M Organic nitrogen cycle in East Mediterranean

Kato, S Atmospheric trace gas measurements over the northwest-
ern Pacific (SEEDS-II)
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Kawser, A

Keats, K

Kondo, Y

Langlois, R
Law, C

Li, C

Li, G

Li R

Lin, I
Lin, Y
Liu, G

Liu, J
Lizotte, M

Martinez-
Arroyo, A

Matrai, P

Melin, F

Messouli, M

TITLE

An ecological- physical coupled model of Northern Bay
of Bengal

Environmental determinants of bacterial community
structure in the Northwest Atlantic Ocean: Case study and
global comparison

Changes in organic Fe(III) complexing ligands during a
mesoscale Fe enrichment experiment in the western
subarctic North Pacific (SEEDS II)

Distribution and abundance of nifH phylotypes in the
Northern Atlantic Ocean

Dust and micronutrient controls on nitrogen fixation and
production in the oligotrophic South-West Pacific

Spatial variatdons of dimethylsulfide and dimethylsulfo-
niopropionate in the surface microlayer and subsurface
water of the South China Sea during springtime
Temperature related UVR effects on primary production
of winter phytoplankton in a coastal area of the South
China Sea

Responses of marine phytoplankton communites to
different forms of nitrogen and iron in situ mesocosms
on board in March and May in Yellow Sea (China)

Oases in an ocean desert

Impact of atmospheric input on marine phytoplankton
Seasonal and interannual variability of carbon cycle and
productivity in South China Sea: a three-dimensional
physical-biogeochemical modeling study

Community respiration in the South China Sea
Iron-induced modifications of microbial DMSP cycling
during the iron enrichment experiment SEEDS II
Analysis of DMS and DMSP concentrations related to
mesoscale convergence conditions in the Northeast
Mexican Pacific

Seasonal cycling of DMSP, DMS and DMSO off the
Western Antarctic peninsula

Spectral light penetration in the upper ocean for applica-
ton to photosynthesis and photochemistry in the
Mediterranean Sea

The "White Beach": Regional iron connections between
Saharan dust, ocean biogeochemistry, and responses of
sandy intertidal ecosystem to climatic change
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FIRST AUTHOR

Miura, K
Nagao, I
Narita, Y

Obata, H

Osada, K
Patey, M
Patra, P

Powell, C.

Pulido-Villena, E

Rees, A

Rees, A

Rivkin, R
Robinson, C

Saltzman, E
Sato, M

Seguin, A
Shang, S
Shen, Y

Simo, R

TITLE

Verdcal profile of aerosols measured over the Western
North Pacific Ocean

Seawater and atmospheric DMS concentrations in the
sub-arctic western North Pacific during SEEDS-IT
Behavior of anthropogenic and crustal composition on
marine atmospheric environment over the Pacific Ocean
An underway clean sampling system for high resolution
monitoring of dissolved and particulate trace metals in
surface oceanic waters (GEOSS/BIOCARBON)
Seasonal variation of NH3 concentration at Syowa station,
Antarctica

Macro and nanomolar nutrient measurements in a dust-
affected region of the North Atlantic

On the contrasting chlorophyll abundances in the Arabian
Sea and Bay of Bengal

Aerosol Deposition in the Tropical North Atlantic
Interactions between dust inputs and marine bacteria: a
combined field and experimental study

FeeP - An in-situ PO4* and Fe?* addition experiment to
waters of the sub-tropical north-east Atlantic

Natural rates and nutrient limitation of nitrogen fixation
in Atlantic and Mediterranean waters with respect to
atmospheric nutrient supply

Microbial control on biogas cycling. A physiological and
community structure approach

The Atlantic Meridional Transect programme

Dihalogens in coastal marine air

Distribution of nano-sized cyanobacteria in surface water
of the Pacific Ocean

Seasonal influences on DMS oxidation over the North
Atlantic Ocean

An evidence of typhoon enhanced eddy pumping in the
western South China Sea

Modeling of dust flux into oceans from Asian continent
in spring of 2006

Ups and downs in the plankton/sulfur/clouds/sunlight
feedback

Modeling studying the role of bacteria on ice nucleation
processes
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Surapipith, V
Tan, S
Tsuda, A

Tsunogai, U

Vaattovaara, P
Vogt, M

Wagner, T

Wagner, T
Wagner, T

Wan, Z.

Xu, Z

Xutao, W
Yamada, M

Nitrogen input to coastal region of Thailand Eastern
Seaboard: An integrated approach

Ocean primary productivity in the Western South China
Sea

Not-promised responses of the HNLC ecosystem to iron
enrichment in the western subarctic Pacific (SEEDS II)
Development of high-sensitivity tracer assay to determine
nitrogen fixation rates in ocean and their relation with the
production of dissolved molecular hydrogen

Significant secondary organic effect of marine biota origin
on coastal and open ocean aerosols

Factors controlling DMS production under different
pCO:z regimes during a mesocosm experiment

Enhanced tropospheric BrO concentrations over the
Antarctic sea ice belt in mid winter observed from MAX-
DOAS observations on board the research vessel
Polarstern

Monitoring ocean biological activity from DOAS satellite
observations

Synergistic satellite observations of glyoxal and formalde-
hyde over oceans and continents

The circulations and their biogeochemical transport in
South China Sea

Concentrations of MSA and nss SO4* during the Cruises
from China to East Antarctica

Phytoplanktonic production of methyl iodide

Anti-Atlas Moroccan chain of Paleozoic age as the source
of lithogenic-derived elemental fluxes to the deep
subtropical Northeast Atlantic Ocean (33N, 22W)
Seasonal variations of solar UV radiation effects on
phytoplankton assemblages from coastal waters of the
South China Sea

The role of aerosol dust from different source regions on
growth rate of three Yellow Sea algae species

The role of marine bacteria in different ecosystem
One-dimensional mass budget of 2!%Pb in the western
Northwest Pacific Ocean
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FIRST AUTHOR TITLE NUMBER

Yang, G Biogeochemistry of dimethylsulfide (DMS) and dimethyl- 1090
sulfoniopropionate (DMSP) in the surface microlayer and
subsurface water of the Yellow Sea, China during spring

Yokouchi, Y Latitudinal and seasonal variation of methyl iodide in the 1091
atmosphere

Yoon, Y Secondary particle formation events observed at the King 1092
Sejong Station, Antarctica

Zhang, D Growth of dust particles and its influence on their dry 1093
deposition in the marine boundary layer: a primary investi-
gation

Zhang, Do aeolian particles promote the primary production in 1094

the North Pacific? - An approach using on-board aerosol-
phytoplankton observations linked with Asian dust

Zhang, Y Atmospheric dry deposition into the East China sea 1095

Zheng, ] Speciation of stable iodine in seawater using high perfor- 1096
mance liquid chromatography with on-line detection by
SF-ICP-MS

Zheng, S Nitrification mechanisms of cultured water under differ- 1097
ent temperatures

Zhou, B Ground- based measurement of ozone column density in 1098
Shanghai, China

Zhu, M Responses of marine phytoplankton communities to 1099

different forms of nitrogen and iron in situ mesocosms
on board in ocean basin in South China Sea

Focus 2: Exchange Processes at the Air-Sea Interface and the Role of
Transport and Transformation in the Atmospheric and
Oceanic Boundary Layers

The objective of Focus 2 is to develop a quantitative understanding of processes respon-
sible for air-sea exchange of mass, momentum and energy to permit accurate calculation of
regional and global fluxes. This requires establishing the dependence of these facial
transfer mechanisms on physical, biological and chemical factors within the boundary
layers, and the horizontal and vertical transport and transformation processes that regulate
these exchanges.

Activity 2.1 Exchange Across the Air-Sea Interface
Activity 2.2 Processes in the Oceanic Boundary Layer

Activity 2.3 Processes in the Atmospheric Boundary Layer

Chairs: David Kieber, Richard Rivkin and Hui-Wang Gao
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Benoit, P
Boutin, J
Boutin, J
Cunliffe, M
Das, Y

De Leeuw, G
De Leeuw, G
De Leeuw, G
De Leeuw, G
De Leeuw, G
Gao, H

Griessbaum, F

Harrison, E
Harvey, M

Ho, D
Huy, ]

Hultin, K

Jeffery, C

Jenkins, A

TITLE

Diapycnal mixing in the thermocline: estimates from the
C-SOLAS NE Pacific mooring

Air-sea CO2 exchange coefficients deduced from satellite
QSCAT wind speeds from 1999 to 2006

CO2 and associated parameters variability in the Southern
Atlantic Ocean: CARIOCA and ARGO drifters
Microbial biogeography and community structure in the
sea surface microlayer

Simulation of some boundary layer characteristics using
1-D PBL model during ARMEX-I

Air Ton Spectrometer measurements of marine/coastal
secondary particle formation

Development of a long term air-sea interaction monitozr-
ing station at FRF pier in Duck (NC, USA)

Marine Aerosol Production (MAP)

Marine Aerosol Production (MAP): Overview and first
results from the Celtic Explorer cruise in the North Atlan-
tic

Observations of secondary particle formation above the
North Atlantic

Size distribution of inorganic nitrogen of aerosol in
Qingdao

Direct measurement of atmospheric aerosol fluxes in the
marine boundary layer using a ship based eddy covariance
system

Reformation and stabilisation of the sea surface micro-
layer

The SOLAS Air-sea Gas Exchange (SAGE) 2004 Experi-
ment

Southern Ocean Gas Exchange Experiment
Phytoplankton features of warm and cold eddies in north-
ern South China Sea

Microphysical characterization of aerosol particles
produced under controlled bubble bursting experiments
using Baltic Sea-, North Sea-, and Atlantic waters
1-Dimensional modelling of convective CO2 exchange in
the Tropical Atlantic

Estimation of air-sea fluxes from moving measurement
platforms
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FIRST AUTHOR
Jinhui, S

Kaiser, J
Katlsson, A

Kawamura, K

Kettle, A

Kieber, D

Kondo, F
Lee, H

Losno, R
Losno, R

Mahanta, C

Martensson, M

Nilsson, D

Nilsson, D

Norman, A

TITLE

Dissolved organic nitrogen in the marine aerosols over the
marginal seas of China

Metabolic balance of the surface ocean along two Atlantic
Meridional Transects

The vertical and hotizontal disttibution of volatile
organo-halogens in the Arctic

Marine-derived fatty acids and their oxidation products in
the remote marine aerosols from the western North
Pacific

The upper ocean response to a summer Gale South of
Iceland: importance of sea spray in the heat and freshwa-
ter budgets of storms

Marine aerosols produced from bursting bubbles: Proper-
ties, photochemical evolution, and implications for
radiative transfer

Air-sea COz2 flux by inertial dissipation method over the
open ocean

Gas exchange rates in a tidal coastal ocean measured using
a dual-tracer method

Dissolution of natural aerosol and photochemically
activated dust

Dust size measurements over Austral Ocean

Potential climate change impact on the Southwest
Monsoon modulated freshwater pulsation and consequent
air-sea CO2 flux in the Bay of Bengal

Are parameterised sea salt emissions consistent with the
observed remote marine sea salt aerosol, when tested in
the UHMA aerosol model with competing aerosol sources
and sinks?

Estimating a relationship between aerosols optical
thickness and surface wind speed over the ocean

Primary marine aerosol emissions: size resolved eddy
covariance measurements and comparison with sea salt
aerosol source parameterisations

DMS oxidation and new aerosol formation: insights from
C-SOLAS

Pineda Rojas, A Deposition of nitrogen coming from the NOx emitted at
the Metropolitan Area of Buenos Aires on waters of dela
Plata River
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FIRST AUTHOR
Salter, M

Saltzman, E
Sempreviva, A
Sempreviva, A

Smith, M
Smoydzin, L

Suntharalingam, P

Tsukamoto, O
Wagner, T
Wang, L

Williams, J

Williams, ]

Woodhouse, M
Zappa, C

Zhang, C

Zhang, Y

TITLE

Determination of surface active substances in sea surface
microlayer samples from the North Sea and Blyth Estuary
Shipboard eddy correlation measurements of the air/sea
flux of DMS

Heat transfer during high wind episodes in the surface
layer in different environments

On the temperature and humidity dissimilarity in the
marine boundary layer

Uncertainties in gas exchange parameterisation

Modeling organic surface films on atmospheric aerosol
particles and their influence on chemistry

Influence of the oceanic
observed atmospheric variability

Eddy-covariance measurement of air-sea COz2 fluxes on-
board cruising ship

flux of carbonyl sulfide on

Transport and depostition of nitrogen oxides to oceans
Nitrification and inorganic nitrogen distribution in a large
petturbed tiver/estuatine system: the Peat] River Estuary,
China

Air/sea fluxes of methanol, acetone, acetaldehyde,
isoprene and DMS from the Norwegian Sea following a
phytoplankton bloom

Project OOMPH - Otganics over the Ocean Modifying
Particles in both Hemispheres

Oceanic DMS emissions and climate feedbacks
Environmental turbulent mixing controls on gas exchange
between water and the atmosphere

Interannual variation of sea surface temperature distribu-
tion in the Taiwan Strait during summer monsoon

The barrier layer in the East China Sea
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Focus 3: Air-Sea Flux of CO2 and Other Long-Lived Radiatively Active Gases

The air-sea COz2 flux is a key inter-reservoir exchange within the global carbon cycle. The

oceans also play an important role in the global budgets of other long-lived radiatively

active gases, including N20O and to some extent CH4. The objective of Focus 3 is to charac-

terise the air-sea flux of these gases and the boundary layer mechanisms that drive them, in

order to assess their sensitivity to variations in environmental forcing,
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Activity 3.1 Geographic and Sub-Decadal Variability of Air-Sea COz2 Fluxes

Activity 3.2 Surface Layer Carbon Transformations in the Ocean: Sensitivity to Global

Change

Activity 3.3 Air-Sea Flux of N2O and CHa4

Chairs: Urummn Tsunogai, Alex Baker and Wei-Dong Zhai

FIRST AUTHOR
Bai, Y

Bellerby, R
Bhole, A
Borges, A
Cai, W

Cai, W

Cai, W

Cai, W

Chen, B

Chen, H
Chen, ]

Chen, L
Delille, B

Ferron, S

TITLE

Spatio-temporal variation of particle organic carbon in
China Yellow Sea and East Sea using ocean color remote
sensing

Centennial aragonite saturation states in the High latitude
North Atlantic

Biogeochemical responses of plankton ecosystem for
marine aqua food production:Studies on ocean-
atmosphere interactions

Carbon dioxide in European coastal waters

High frequency COz2 variability in North American coastal
waters

Sea surface pCO2-SST relationships, biogeochemical
cycling of inorganic carbon and net community produc-
tion estimation in a cold-core cyclonic eddy in the lee of
Hawaii

Surface water COz2 in the Mississippi River Plume and
Northern Gulf of Mexico

Synthesis of air-sea CO2 flux and control mechanisms in
the US east coast and other western boundary current
shelves

On the dynamics of surface seawater pCO2 and carbonate
system in a coastal upwelling system - the Taiwan Strait
Dissolved carbohydrates in the Pearl River Estuary, China
Anthropogenic COz2 signals recorded in particulate matter
and surface sediments in the South China Sea

Reviewing CHINARE's SOLAS and developing China's
IPY 2007-08 projects in polar regions

CO2 dynamics and related air-ice-sea gas transfer in spring
pack and land fast sea ice

Methane and nitrous oxide distribution in surface waters
of the Gulf of Cadiz
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FIRST AUTHOR

Forster, G

Gao, Z

>

Gao, Z
Hu, H

Ishijima, K

Iwata, T

Johannessen, T

Johannessen, T

Johannessen, T

Johannessen, T

Johannessen, T

Jouandet, M

Karlsson, A

Kim, |

Kulinski, K
Kulkarni, B

TITLE

Nitrous oxide and methane in the Atlantic Ocean between
50N and 528: latitudinal distribution and sea-to-air flux
Carbon cycling in the northern Bering and Chukchi Seas
and its relationship to ecosystem structure

Comparison of air-sea fluxes of CO2 in bi-polar Oceans
Distribution of pCOz, carbon flux and their control in the
Prydz Bay, Antarctic

Distribution of pCOz, carbon flux and their control in the
Southern Ocean

Distributions of pCOz2 and their control in the Western
Arctic Ocean

Mixing pattern of Bering throughflow waters in the
Bering Strait

Variability of the subduction rate of the Subtropical
North Pacific Mode Waters

Importance of soil, ocean and anthropogenic source for
global N20O emission and in simulating atmospheric N20O
concentration

Carbon dioxide profile in the lower atmosphere

Air-sea CO2 flux variability in marginal seas bordering
Norway: Barents Sea and North Sea

How good are biogeochemical ocean models in represent-
ing the modern carbon cycle?

Ocean Weather Station M - a site for early detection of
climate change

pCO2 measurements on the VOS M/V Nuka Arctica in
the northern North Atlantic

The CARBOOCEAN-IP: Europe's motor for marine
carbon sources and sinks assessment

A seasonnal carbon budget for a naturally iron fertilized
bloom (Kerguelen I., Southern Ocean)

The variability in production of organo-halogens in snow,
melt ponds, sea ice and seawater in the Arctic

The effect of seawater CO2 concentration on growth of a
natural phytoplankton assemblage in a controlled meso-
cosm experiment

Budgeting approach for the CO2 uptake estimations
Effect of urbanization and industrialization on nutrient
load in coastal water of Mumbai (Bombay West coast of
India)
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FIRST AUTHOR

TITLE

Law, C Methane emissions from the New Zealand EEZ and the
contribution of methane seeps

Li, G Comparative study of phytoplankton photosynthetic
carbon fixation in a coastal area of South China Sea
before and after the typhoon Kaemi, with special
reference to the sensitivity to solar UV radiation

Ma, H Particulate organic carbon export fluxes in the South
China Sea estimated from 2**Th-228U disequilibria

Metzl, N A rapid decrease of the carbon sink in the North Atlantic
subpolar gyre: results from the SURATLANT Program
(1993-2006)

Metzl, N Air-Sea CO2 fluxes in the Southern ocean: different meth-
ods, converging results ?

Pan, X Dissolved otganic carbon degradation and apparent
oxygen utilisation in the Atlantic Ocean

Park, G Export production in the East (Japan) Sea

Radjawane, I Future carbon dioxide (CO2) uptake in Indonesian waters

Ribas, M Variability of pCOz2 in seawater and air-sea CO2 fluxes in
the Gulf of Cadiz (SW Spain).

Rios, A fCOz2sw variability in the Bay of Biscay duting ECO
cruises

Robinson, C Determination and prediction of the temporal and spatial
variability in plankton production and respiration in the
Atlantic ocean

Robinson, C The impact of coastal upwellings on air-sea exchange of
climatically important gases

Shaltout, N The distribution of CO2 surface partial pressure and air -
sea COz2 flux in El Mex Bay Alexandria, Egypt

Shim, J Surface water pCOz monitoring at Marian Cove, King
George Island, Antarctica: preliminary results

Shin-ichiro, N Temporal and spatial variations of air-sea CO2 exchange
in Indian Sector of the Southern Ocean in summer

Vogt, M Factors controlling DMS fluxes in a global prognostic
model

Williams, J Emissions of carbon monoxide and light hydrocarbons by
marine phytoplankton : laboratory and in-situ (tropical
Atlantic ocean) experiments

Xu, S Estimation of sea-air fluxes of COz using remote sensing
data
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FIRST AUTHOR

Yoshikawa, H
Zhai, W
Zhan, L
Zhang, G

Zhang, Z

Zhang, Z

TITLE

Temporal and spatial variations in air-sea CO2 flux in the
western North Pacific

A winter monsoon enhanced COz outgassing off Luzon
in the northeastern South China Sea

The distribution of N20 in the surface seawater and the
ait-sea flux in the Southern Ocean

Distributions of methane and nitrous oxide in the North
East China Sea in summer

COz exchange processes at the air-sea interface and role
of transport and transformation in atmospheric and
oceanic boundary layers

Muldlayer study of COz2 system and carbon fluxes in the
Yellow Sea, South China Sea and Qingdao Coastal water
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Comprehensive Earth System Modelling: Air-sea flux treatments and climate
impacts

David Erickson, Climate and Carbon Research Institute, Oak Ridge National
Laboratory, Tennessee, USA

ericksondj@ornl.gov

James Gunson, Ocean Carbon Cycle, Met Office, Exeter, UK
jim.gunson@metoffice.com

Several new climate, carbon and biogeochemical modelling efforts that require multi-Tera
flop computational resources will be discussed within the context of SOLAS related climate
science and high performance computing, This session seeks contributions that evaluate
and describe next generation Earth system models especially those that include specific
biogeochemical processes and feedbacks in the air-sea climate system. Fully-coupled Earth
system models -in both the biogeochemical and physical sense- that specifically track
particle and trace gas exchange between the ocean and atmosphere, are critical in under-
standing and predicting future Earth climate. As part of the Climate Modelling in US
SOLAS (CLIMIS) project and in the UK and EU SOLAS projects we encourage contribu-
tions form the modelling fields of ocean physics, ocean ecosystems, air-sea fluxes and
atmospheric chemistry, radiation and physics. In particular, oceanic ecosystem models that
describe and predict the carbon cycle and several other biogeochemical tracers that impact
atmospheric chemistry and climate variability are encouraged to be described in this session.

SOLAS in the Southeast Pacific —- VOCALS

Barry Huebert, University of Hawaii, Honolulu, USA

huebert@hawaii.edu

Patricia Matrai, Bigelow Laboratory for Ocean Sciences, W. Boothbay Harbor,
USA

pmatrai@bigelow.org

Climate models do a very poor job of predicting rainfall, cloudiness, and SST in the SE
Pacific off of Chile and Peru. Several lines of evidence suggest that one of the major
problems is the inability of these models to simulate the interactions between cloudiness,
aerosols, surface fluxes of biogenic gases like DMS, biological actvity, and nuttients in
upwelling waters. In an attempt to provide measurements that can improve these models,
the CLIVAR/VAMOS program and SOLAS have been planning the VAMOS Ocean Cloud
Atmosphere Land Study Regional Experiment, VOCALS-REx. An intensive experiment is
being planned for October of 2008, involving ships, aircraft, satellites, and land sites from
several countries.

SOLAS Science 2007
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The errors in modeled radiation budgets derive in part from Pockets of Open Cells, POCs,
which open up when drizzle scavenges CCN particles. The regrowth of CCN that allow
these POCs to refill with clouds depends on surface fluxes of DMS (and possibly organic
vapors), which in turn may be modified by the increased insolation the POCs create. It is
clear that the processes described by the CLAW hypothesis are the key to understanding and
accurately modeling the energy balance this region.

The existing 2008 REx intensive plan includes only very limited studies of the biological
and chemical factors controlling gas fluxes and aerosol growth. Space on ships is a2 major
constraint. Participants in this section will discuss both how we could augment the 2008
experiment and the possibility of planning a follow-on project that would test several parts
of the CLAW hypothesis in this region. The interface-and-up understanding gained from
VOCALS-REx could enable an experiment with a greater focus on the interface-and-below
issues. For example, we might use the natural light variation caused by POCs to look for
responses in the biology and fluzes. SOLAS is the ideal group to plan an experiment that
would complement the physics-oriented REx program initially envisioned by VAMOS.

Biogeochemical cycling and the sea surface microlayer

Michael Cunliffe, Department of Biological Sciences, University of Warwick, UK
Michael.Cunliffe@warwick.ac.uk

J. Colin Murrell, University of Warwick, Coventry, UK
j.c.murrell@warwick.ac.uk

Robert Upstill-Goddard, Ridley Building, University of Newcastle, UK
rob.goddard@ncl.ac.uk

The sea surface microlayer is the physical boundary between the upper ocean and the lower
atmosphere and is therefore at the heart of SOLAS research. At this interface, a broad range
of biogeochemical interactions take place which are of wide global significance, including
production of dimethylsulfide, responses to atmospheric dust deposition, climatic forcing
by sea-salt particle acrosol production and sea-air gas transfer. The proposed aim of this
discussion session is to take a truly unified view of biogeochemical processes which involve
the sea surface microlayer, surface ocean and lower atmosphere. Empbhasis will be placed on
particular marine ‘events’, such as phytoplankton blooms, in order to act as foci for discus-
sion. Presentations and discussion will be targeted specifically to include participants from
all disciplines. Researchers from all scientific fields working at this interface are sought, to
contribute and actively challenge themselves and others in 2 wider understanding of biogeo-
chemical processing in the sea surface microlayer.
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SOLAS and the Paleo-Ocean

Tom Pedersen, University of Victoria, Canada
sciedean@uvic.ca

Isabel Cacho, Universitat de Barcelona, Spain
icacho@ub.edu

Paleoceanographic research aims to understand marine processes during past times when
environmental conditons were different from those today and from the period of instru-
mental measurement. SOLAS research provides highly valuable information on current
systems, which is fundamental for an accurate interpretation of past-ocean reconstructions.
Conversely, paleoceanography offers a unique possibility to the SOLAS community to test
hypotheses on the sensitivity and response of different systems to changing boundary
conditions. Accordingly, it would be mutually beneficial to discuss across modern and past
timescales (?) such key questions as:

- How variable can rates and patterns of atmosphere-ocean CO2 exchange be?

- What role does nuttient cycling and “biological pumping” play in these changes?

- What do we know about iron fertilization in the past?

- How will ocean chemistry and marine ecosystems respond to future acidification
scenarios?

- Can methane release from ocean sediments perturb the atmosphere and climate?

- Are there non-linearities in the system that could trigger rapid global (climate) changes?
The discussion will aim to reveal which of these questions could be approached by joint
activities of SOLAS and PAGES/IMAGES and how this could be done.

What are the challenges for SOLAS Data Integration?

Tom Bell, School of Environmental Sciences, University of East Anglia, UK
Thomas.Bell@uea.ac.uk

Gwen Moncoiffé, British Oceanographic Data Centre, Liverpool, UK
gmon@bodc.ac.uk

Jim Gunson, Met Office, Exeter, UK

jim.gunson@metoffice.com

Lu Wang, Dalhousie University, Halifax, Canada

LWANG2@DAL.CA

An important aim of the SOLAS program is the production of global concentration and
flux fields for climatically relevant compounds, with an emphasis on eatly-stage datasets.?
The production of such datasets has been prioritised by the SOLLAS research community as
well as by potential users of such data (especially climate modellers). The SOLAS Project
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Integrator (Tom Bell, UEA) has been funded for the next three years to specifically tackle
this task. Whilst this position represents a substantial resource, it is important that the work
is well co-ordinated within the SOLAS community, duplicating the work of others as little
as possible. This discussion session invites the wider SOLAS community to engage with
data integration and hopes to answer the following questions:

- What's in it for the individual SOLAS researcher?

- What can and should be achieved within the next three years?

- Are there specific existing questions that, in order to be answered, require data products
that could/should be produced from this project?

- What datasets (complete or incomplete) of relevant compounds already exist?

It is important to note that this is effectively a community-lead activity, co-ordinated by the
SOLAS Project Integrator; all contributors will be fully acknowledged for their contribution
to global flux products (i.e. co-authorship for each relevant dataset and publication(s)
arising therefrom).

http://www.bodc.ac.uk/solas_integration

Satellite, Data and Synthesis

Ulrich Platt, University of Heidelberg, Institut fur Umweltphysik, Germany
Ulrich.Platt@iup.uni-heidelberg.de

Thomas Wagner, Max-Planck Institute for Chemistry, Mainz, Germany
thomas.wagner@mpch-mainz.mpg.de

Measurement of parameters relevant to the surface ocean and lower atmosphere by satellite
sensors has made enormous progress in recent years. Examples include — besides ocean
colour measurements — the determination of trace gases like BrO, NOg, or glyoxal in the
marine atmospheric boundary layer. Also identification of plant and microbial species from
their high spectral resolution signatures on land and in the ocean is an emerging technology.
In additdon aerosol and dust can be determined from space. While several of these
technologies are still explorative and being pursued by groups mainly interested in develop-
ing the technology it is of great interest to integrate the results of different sensors. For
instance fertilisation of the ocean by dust minerals or oxides of nitrogen my enhance or
change the algal activity, which in turn may lead to emission of chemical species from the
ocean. The aim of the discussion meeting is to start a discussion process, which should lead
to more synthesis of satellite sensor data.
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CO2 fluxes in coastal oceans and its role in SOLAS budgeting

Wei-Jun Cai, Department of Marine Sciences, University of Georgia, Athens,
USA

wcai@uga.edu

Lei Chou, Université Libre de Bruxelles, Brussels, Belgium

Lei.chou@ulb.ac.be

Minhan Dai, State Key Laboratory of Marine Environmental Science, Xiamen
University, China P.R.

mdai@xmu.edu.cn

It is increasingly recognized that air-sea CO2 flux, carbon budgets and carbon cycling
mechanisms at continental margins represent an important knowledge gap in global carbon
cycle research. Several international, multi-national and national research programs, includ-
ing SOLAS, CARBOOCEAN, NACP (North American Carbon Program) and OCCC
(Ocean Carbon and Climate Change), are addressing this need. A critical research commu-
nity is now forming to advance this research field, and many recent synthesis results are
changing our views of carbon dynamics in the coastal realm. This session invites you to
present and discuss the current state of knowledge and seek your input on how to best
approach coastal carbon research. Some knowledge gaps that are of interest to initiate the
discussion include:

1. How do we upscale local air-sea (air-water) CO2 flux measurements to regional and
global level? (A) Are there sufficient measurements particularly in low latitude and high
latitude margins? (B) How can we define various subsystems?

2. How can we quantify the exchange between the coastal ocean and the open ocean on
seasonal to interannual timescales?

3. What are the transport, transformation and ultimate fate of terrestrial C and nutrients in
various coastal oceans and how do they affect the metabolic balance in these systems?

4. How do we link the pelagic and benthic C cycling to water column and air-sea transfer
processes?

5. How will the ocean acidification affect the carbonate system balance in the coastal zone?
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SOLAS-CODiIM (Comparison of Oceanic Dimethylsulfide Models)
Maurice Levasseur, Québec-Océan, Université Laval, Québec, Canada
maurice.levasseur@bio.ulaval.ca

Jim Gunson, Met Office, Exeter, Devon, UK
jim.gunson@metoffice.gov.uk

Dimethylsulfide (DMS) is a volatile biogenic sulfutr compound produced in the surface
ocean and implicated in the Earth radiative balance and climate. The production of matrine
DMS is subject to complex physical, biogeochemical and ecological interactions. The refine-
ment of the current global climate models requires a2 dynamical representation of the DMS
emission from the ocean, hence the need for an international workshop on the comparison
of oceanic DMS models gathering both experimentalists and modellers. We will report on
the preliminary results from the first CODIM wotkshop held in Brussels in December 2006.
We compared both one-dimensional (1D) models against time series at specific ocean sites
and three-dimensional (3D) models against global data sets. Although most models were
performing reasonably well in general, we found that most of them -whether 1D ot 3D -had
difficulty reproducing the so-called ‘summer paradox”, i.e. summer DMS maxima occutting
much later than the winter-spring phytoplankton maxima. Model experiments confirm that
irradiance is the key environmental driver behind this decoupling of algal biomass and DMS
but the models do not agree on the mechanisms involved. The extent of the decoupling
remains uncertain but may be more widespread than originally thought. Given the implica-
dons for climate models, it is clear that a focus on improving this aspect of process-based
DMS cycling models is warranted. All SOLAS participants are invited to come and discuss
our preliminary findings.

Future Large-Scale Field Experiments in SOLAS

Peter Liss, School of Environmental Science, University of East Anglia, UK
p.liss@uea.ac.uk

Barry Huebert, University of Hawaii, Honolulu, USA

huebert@hawaii.edu

Andrew Watson, School of Environmental Sciences, University of East Anglia, UK
a.j.watson@uea.ac.uk

To date large-scale field experiments in SOLAS have tended to be concentrated on one or

other side of the air-sea interface, e.g. iron fertilisation experiments have been largely
concerned with marine processes, whereas lagrangian studies using balloons have had an
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atmospheric chemistry focus. In this session the aim will be to discuss not only future
ocean and atmospheric based experiments but also the possibility of conducting truly
coupled atmosphere-ocean biogeochemical field studies. For example, is it possible to study
the whole or at least a significant part of the DMS to CCN/clouds cycle in a single study,
or do we have to examine the parts of the cycle separately? How can we best simulate at
sea dust deposition to the ocean surface and its effects on marine productivity, trace gas
production, etc? We may conclude that such coupled studies are unrealistic, in which case
the discussion will focus on how to perform studies majorly concentrated on either
atmosphere or ocean both better than previously but also to answer questions not yet
addressed. It promises to be a lively session, with plenty of room for whacky ideas to be
presented and discussed. Who knows, it might even lead to the invention and initiation of
the next level of SOLAS field experiments!

Sub micrometer Primary Marine Aerosol emissions:

from experiments over parameterisations to large scale models

Douglas Nilsson, Stockholm University, Sweden

Douglas.nilsson@tm.su.se

Gerrit de Leeuw, Research Development, Finnish Meteorological Institute,
Helsinki, Finland

gerrit.leeuw@fmi.fi

Recently, parameterizations have become available for the emission of primary marine sub-
micrometer aerosol emission (Martensson et al, 2003, Clarke et al., 2006). These
observation-based (field, lab) parameterizations encompass a size range from 10 nm to 10
m. Of particular importance is the nm size range which has been asked for by global scale
modelers. The number production in this range is much larger than in the super micrometer
range, and given the high hygroscopicity of sea salt particles, this is a very significant source
for cloud condensation nuclei (CCN). The first global model estimates that use these source
parameterizations (Pierce and Adams, 2006) reveal not only a superior agreement with
observed aerosol number size distributions (Heintzenberg et al., 2000), but they suggest
also that sea spray dominates the CCN production on most remote oceans, especially in the
southern oceans. Even the direct aerosol effect may be dominated by sea spray in remote
marine areas: sub-micrometer sea salt can have a more significant radiative forcing than the
non-sea salt sulphate (Murphy et al., 1998). New experimental approaches, such as eddy
covatiance measurements, profiles, and laboratory observations confirm that roughly 50%
of the produced particles have a dry diameter smaller than 0.1 micrometer. Furthermore,
the effects of sea water temperature is now included in the parameterizations and the effect
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of sea spray composition, in particular organic material, is recognized. The use of satellites
to provide this information to models is being explored. The aim of the discussion session
is to bring experimentalist and modellers together to discuss how to use this information for
the assessment of the effect of sea spray aerosol on climate. The experimentalists provide
parameterizations of their results, but the question is how these formulations can be
optimized for the implementation in large scale models, and how these can benefit from the
most recent experimental insights. Experience teaches us that often the parameterizations
are too complicated, or that parameters used are not easily accessible in the models. The
ultimate goal is to reduce the uncertainty of sea spray direct and indirect climate forcing,

Aerosol iron solubility — in search of some clarity

Alex Baker, School o0f Environmental Sciences, University of East Anglia, UK
Alex.baker@uea.ac.uk

Peter Croot, IFM-GEOMAR, Kiel, Germany

pcroot@ifm-geomar.de

The fraction of atmospheric iron inputs that are soluble in seawater is a key parameter in
regulating oceanic iron and carbon cycling. This solubility is probably controlled by a variety
of factors in the atmosphere (e.g. aerosol source, atmospheric chemical and physical
processing) and ocean (e.g. ambient dissolved Fe concentrations, organic Fe complexation).
However, there is little consensus as to the dominant mechanisms that control Fe solubility
and this may, in part, be due to the wide variety of methods used to determine this param-
eter. This discussion session will focus on the factors that affect aerosol iron solubility both
in the atmosphere and ocean, and how best experimental work can be directed to make
progress towatds a better understanding of this subject.
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Local Information: Transport

Shuttle Bus Schedule

Shuttle buses are available for transport, to and from the Conference Centre each day, for
those staying at either the Lujiang or the Mei Du Hotel. The Seaside Hotel is connected to
the Conference Centre, and transport is only available to return from the visit to Xiamen
University on 7th March.

Local Information: Transport

5th March
Event Time From To
16:30 11\4111211&81% E(c))izll Conference Centre
Icebreaker .
19:10 Conference Centre 11\;[1211 QSE IIjIlgiill
6th March
Event Time From To
08:30 Lujiang Hotel Conference Centre
Conference 08:40 Mei Du Hotel Conference Centre
18:30 Conference Centre 1{2211 a]gﬁ ggttij
7th March
Event Time From To
08:30 Lujiang Hotel Conference Centre
Conference
08:40 Mei Du Hotel Conference Centre
17:30 Conference Centre ~ Xiamen University
University Visit Lujiang Hotel
20:30 Xiamen University Mei Du Hotel
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Seaside Hotel

8th March
Event Time From To
08:30 Lujiang Hotel Conference Centre
Conference
08:40 Mei Du Hotel Conference Centre
Banquet 21:00 Conference Centre 11\4/[121121]131% I}_I{gtii
9th March
Event Time From To
08:30 Lujiang Hotel Conference Centre
Conference 08:40 Mei Du Hotel Conference Centre
12:45 Conference Centte k;g:%lﬁ II:IICC:EZi
Taxis

Taxis can be hailed down with ease (with the exception of rush hour 17:00 to 18:00) in the
downtown area and at major scenic spots on the outskirts. The taxi fare charge in Xiamen is
8RMB for the first 3 km and 2RMB per km thereafter. Fares are subject to a 50% surcharge
when the journey exceeds 8km.

Alternatively, GPRS Call Centre (Tel: 5320000) offers a telephone service to book a taxi at
your request. The company is non-English speaking so you may need to ask your doorman
to call for you.

Public Buses

Several public transport routes are available within the city. A fare of 1RMB must be
entered into a box on entry, therefore, change is required.

Public Bus Routes Conference Centre- Mei Du Hozel

Route 202 108 805 98 95 91 36 30 (3 stops)
Route 101, 19 (5 stops)

Stop required is the Mei Du Hotel
(translated to Hua Lin Zhan)

Conference Centre — Lufiang Hotel

Route 19 (30 stops)

Route 30 (26 stops)

Route 503 (28 stops)

Stop required is the Lujiang Hotel,
downtown Ferry Station (translated to

'Hai Bin Da Sha Zhan' and 'Lun Du Zhan')

Mei Dy Hotel — L yfiang Hotel
Route 19 (25 stops)

Route 30 (23 stops)

Route 509 (24 stops)

Route 28 (26 stops)
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Organised Events

Buffet Lunch

Date: 6th, 7th and 8th March

Time: 12:25—13:30

Venue: Gulang Banquet Hall, 1st Floor, Seaside Hotel

University Tour & Dinner

Date: 7th March

Time: 17:30 — 20:30 (See Shuttle Bus Schedule)

Venue: Nanputuo Temple & Round-Table, Yifu Building, Xiamen University

Banquet Night

Date: 8th March

Time: 18:00 — late (See Shuttle Bus Schedule or Taxis)

Venue: Gulang Banquet Hall, 1st Floor, Seaside Hotel
Entertainment is provided by the local hosts including Peking Opera,
Traditional Dance and Music.

Tourist Information
Dining Out

Cafés

SPR Coffee, 707 Hubinnan Road

Venezzia, 3 Nankua Road

Sara House, 1F Yuanshan Jinlon

ARK Espresso Café & Restaurant, 685 Hexiangxi Road
Brown Sugar, Ding’ao Zai Road (near Xiamen University)
Yoso Café, 29 Nankua Road

Relax Café, 7 Yanwn Road, Xiamen University

The Coffee Club, 2F International Bank Building, Lujiang Dao
Manabe Ho Hi Kan, 7F Haibin Da Sha, 52-3, Lujiang Dao
My Home Coffee, 323 Xiahe Road

Coffee Language, 7 Hubinghong Road

UBC Coffee, 390 Siming Nan Road
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Restaurants

Hao Qingxiang 'delicate fragrance' Restaurant

1 Zhongshan Road 2021111

Wuzaitan Refreshment House

49 Datong Road 2034820

Huangzehe Peanut Soup House

22 Zhongshan Road 2024670

Nanputno Vegetarian Restaurant

515 Siming Nan Road 2087281

Bu'er Zhai Noodle

408-1 Siming Nan Road 2199599

Lujiang Hotel's Rooftop Restaurant

54 Laujiang Road 2022922

Manhattan Pizza House

Shap 14-15, 106 Gugong Road 2220408

Pizza Hut

24-floor Haibin Dasha

52-3 Zhongshan Road 2033876
Tourist Attractions

Overseas Chinese Museum
493 Siming Nan Road
Lives of overseas Chinese throngh different bistorical periods

The Xiamen Museum
43 Guxcin Road, Gulangyu Islet

Bars

Mask
2/ F Foreign Trade Building,
15 Hubin Bei Lu

Nasa

133 Hubing Zhong Road,
Jacing the Powerlong Hotel
on Yuandang Lake

Elite
Yangming Bridge, 14 Jianye Road

"Eight Trigrams Tower'' with over 10’000 artefacts, including jade, porcelain and ancient weapons

Piano Museum
45 Huang Yan Road, Gulangyu Islet

Asia's largest piano museum with the most pianos provided by a private collector
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Xiamen Bridge Museum

beneath the Haicang Bridge

The first bridge musenm ini China which attracts both tonrisis and experts with its introduction of
Jamouns Chinese and foreign bridges

Jinquan Coin Museum
5 Zhongshan Road, Gulangyn Iskr
Over 52'000 exchibits dating from the New Stone Age to New China in the former British Consnlate

Art in the Park

119 traditional and modern sculptures scattered about downtown areas, open amphi theatres, along the
beach, in picnic areas and in the parks. Favourites include "Marathon athletics’, 'Egret Fairy',
"Koxinga' and '3 Generationsof Helping Hands'.

Lujiang Night Cruise

This night cruise on Xiamen Bay with luxurions archaic boat will present you a special experience of
viewing Xiamen’s major scenic spots from the sea or land. The night view of Xiamen Bay may give you
a full picture of this beantiful island. You can also enjoy the traditional puppet show on board while
tasting some local snack with the famons Oolong tea or soft drink. Zhangghon Puppet Show has a
bistory of over one thousand years and is claimed as "Living fossil of Play". Under the hands of
skilled puppet master, these ancient works of art spring to fife and performance astonishing comic
rontines and acrobals.

Jinmen Island

Enjoy the scenes along the strait in a sightsecing ship. You will see the attractive Gulang Island, Hulis-
han Feriress rich in history , memorable Baishi Fortress, and Xiamen’s beantiful golden seaside. You
will be able 1o go near the mikitary boundary of [inmen Island. From bere there are grand views of the
Dadan and Erdan Isles, military establishments, and buge posied slongans on the island of Jinmen.

Southern Buddhist Temple

Located on the southern outskiris of Xiamen, close to Xiamen University, is the Southern Buddhbist

Temple (Namputno si), built during the Tang dynasty (618-907). The temple is in an attractive

location, built onto the slopes of Walao Hill (Wulao feng), and is definitely one of China's best

temples. It is so named because it kes to the sonth of Putwoshan, one of the most respected Buddbist

venues in China. Inside the temple, there is also a famons Buddbist school and a vegetarian restanrant.
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Optional Tours

The China Travel Service will provide optional tours for the Conference. The
information desk is open between 16:00-20:00 on 5th March. For the price and
more information, please call Miss Lin (8279121) at the time of 10:00-12:00 and
15:00-17:00, or see "Tour Operator' within "Tourism' on:

www.solas2007.confmanager.com

Gulangyu Island Half-Day Tours

Enjoy a boat trip to Gulangyu Island; visiting Suzhuang garden; the piano musenm and a local tea house
Jor supper and 1o try the locally-produced, famons Oolong Tea; observe Sunlight Rock (Gulangyu Island's
bighest point) from the Xiagu coastal beach; a cable car ride over Jinmen Island and finally travel back to
the hotel via the scenic Island Ring Road. Alternatively, replace the cable car ride over Jinmen Island with
the Lujiang Night Cruise

Half-Day City Tours

This trip includes visits to the stunning South Nanpuino Buddist Temple; the Hulishan Fortress and a local
tea honse to try the famous Oolong Tea; a scenic drive along the Island Ring Road followed by supper and
the Lujiang Night Cruise.

Yongding Hakka Earth Castle One-Day Tour

This trip takes yon to see the Hongkeng Tuluo Cluster. Explore all of the architecture in Yong Ding
County visiting the unigue Tuluo houses including the largest built in the region, Chengqilon, following a very
classical design with a large central hall.

Quanzhou One-Day Tour

This tour will begin by driving to the port city on the maritime Silk Ronte of Quanzghon; it shall then
continne by visiting Katynan Temple and its East & West Pagodas, Ashab Mosque, Guandi Temple and
the Maritime & Archaeological Musenm.

Mount Wuyi Three-Day Tour

Day 1: 45 minute afternoon flight to Mount Wayi, dinner and a night's stay at 5* Yeobwa Hote!

Day 2: Full day to enjoy the Natural & Cultural Heritage Site of Mount Wayi. Float down the Jingn
(Nine Twists) stream on bamboo and rattan rafis. Climb the Tianyon Peak and visit Wuyi Palace, an
ancient Tavist Temple and ancient Song Street

Day 3: Walks amongst the Mount including 'One Piece of Sky'; visit a tea plantation; transfer flight back
to Xiamen in the afternoon.
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Internet

Conference centre
Computer Room (Room 308) equipped with 10 computers with free internet access will be
open between 9:00-18:00. Note that Conference Centre dose not have wireless access.

Hotels

-Seaside Hotel: Internet is available, it costs 10RMB/hour and 30RMB/day
-Lujiang Hotel: Internet access is free

-Mei Du Hotel: Internet access is free

Please ask the hotel reception desk for more information.

Message Board
A message board is available to delegates for posting messages to other individuals or groups.

Time zone: GMT/UTC plus 8 hours

Useful Numbers

Telephone country code: +86

Telephone area code: 592

Police: 110

Fire Department: 119

Ambulance: 120

Xiamen NO.1 Hospital: 2137327

Xiamen Zhongshan Hospital: 2292120

Xiamen Qianpu Hospital: 5911111

Local directory assistance: 114 (service in Chinese only)

Currency and Bank Information

The RMB (Renminbi) is the official currency, also called Chinese Yuan.

Only RMB can be used when you are in China. Visa, Master, American Express, Diners Club
and JCB are accepted in most malls, restaurants and hotels.

Current exchange rate (Feb 2007):

1 Euro= 10.2 RMB

1 USD= 7.75 RMB

The Universal Currency Converter: http:/ /www.xe.com/ucc/

The Bank of China and most hotels can cash traveller cheques issued by any foreign bank or

financial institution. Participants will need to show their passports and pay a commission fee.

Banking hours and days vary from bank to bank in Xiamen. However, most banks are open
from 9 a.m. to 5 p.m. ot 5:30 p.m., and have branches that are open on Saturdays and
Sundays.
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pb@uvic.ca

Anand Bhole

ISDR India

Dr.A.G.Bhole , ISDR,c/o Prof.Suresh
Yavalkar S-7-4 , Jeevan Beeme Nagar ,
Borivali-West

Mumbai MH

400103 -India

agbmtes@yahoo.com

Laurent Bopp

LSCE

CE Saclay
Gif-Sur-Yvette Les Ulis
91191 -France

331 69083274
bopp@lsce.saclay.cea.fr

Alberto Borges
University of Liége
Institut de Physique (B5)
Li¢ge Wallonie

B4000 -Belgium
3243663187
alberto.borges@ulg.ac.be

SOLAS Science 2007

66



Contact List

Jacqueline Boutin

CNRS

LOCEAN-UPMC-Case 100-4,place Jussieu
Paris

75252 -France

33144274765

jb@locean-ipsl.upmec.fr

Tom Breider

University Of Leeds

School of Earth and Environment
Leeds West Yorkshire

LS2 9JT -United Kingdom

44 1133 437966
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