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SUBJECT: Report of Foreign Travel of Gregg Marland, Staff Scientist, carbon Cycle,
En_ronmental Sciences Division

To: Alvin W. Trivelpiece ....

FROM: Gregg Marland

PURPOSE: To participate in the conference "The Chemistry of the Global Atmosphere," the
seventh international symposium of the Commission on Atmospheric Chemistry and
Global Pollution of the International Association of Meteorology and Atmospheric
Physics.

SITES

VISITED: 9/5-11/90 Chemistry of the Global Chamrousse, France R.J. Delmas
Atmosphere

ABSTRACT: The traveler attended the conference "The Chemistry of the Global Atmosphere,"
and presented a paper on the anthropogenic emission of carbon dioxide (CO2) to
the atmosphere. The conference included meetings of the International Global
Atmospheric Chemistry (IGAC) programme, a core project of the International
Geosphere/Biosphere Programme (IGBP) and the traveler participated in meetings
on the IGAC project "Development of Global Emissions Inventories" and agreed
to coordinate the working group on CO2.

Papers presented at the conference focused on the latest developments in
analytical methods, measurement, modeling, and understanding of atmospheric
CO 2, CO, CH4, NzO, SO2, NO,,, NMHCs, CFCs, and aerosols.
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. BACKGROUND INFORMATION

This trip involved attendance at a conference, "The Chemistry of the Global Atmosphere,"
the seventh international symposium of the Commission on Atmospheric Chemistry and
Global Pollution (CACGP) of the International Association of Meteorology and Atmospheric
Physics (IAMAP). The meeting was held at Chamrousse, a ski resort 30 km from Grenoble
in southern France, and was chaired by Patrick Buat-Menard and Robert Delmas from
Domaine du CNRS and the Laboratoire de Glaciologie, respectively. The conference
followed by 2 years the sixth international symposium held in Peterbourgh, Canada, and was
attended by 280 scientists from 27 countries. Attendance was roughly twice what organizers
had originally anticipated, _testifying to the increasing international interest in atmospheric
chemistry.

The conference included sessions of the IGAC program, a core program of the IGBP. IGAC,
chaired by R. A. Duce, University of Rhode Island, is designed to promote international
cooperation in atmospheric chemical research, especially research applicable to global
concerns. The IGBP was created by the International Council of Scientific Unions (ICSU)
in 1988 as an international study of global change. One of the principal projects of IGAC
was organized at this meeting and was of special interest to this participant. This project,
under the guidance of Tom Graedel from AT&T Bell Laboratories, is the "Development of
Global Emissions Inventories." The o_,erall goals of IGAC, as expressed in its founding
documents, are "to measure, understand, and thereby predict changes now and over the next
century in the chemistry of the global atmosphere, with particular emphasis on changes
affecting the oxidizing power of the atmosphere, the impact of atmospheric composition on
climate, and the interactions of atmospheric chemistry with the biota." These goa'ls were
admirably served by this outstanding conference.

Appendix B of this report contains the full agenda of oral presentations. There were an
additional 125 or so poster presentations. I have the book of abstracts and over 100 of the

papers are being organized for a special issue of The Journal of Atmospheric Chemistry:

THE TRAVELER'S ROLE

I attended this conference ill order to share results achieved, under DOE sponsorship,
regarding the magnitude and distribution of CO 2 emissions to the global atmosphere-CO 2
being the principal greenhouse gas of current concern. I also hoped to learn the latest results
of investigations of other greenhouse gases and their atmospheric interactions and, thus, to
achieve better understanding of the full ramifications of the greenhouse effect and how
society might deal with it. At the invitation of Tom Graedel, I attended the organizational
meeting of the IGAC project "Development of Global Emissions Inventories" and was asked

to organize an intercontinental working group on anthropogenic emissions of CO z. My
fon'nal address will provide the foundation of this effort but the desire is to calculate

emissions on a 1° latitude by 1° longitude grid and to have participation and cooperation of
an international working group to ensure the accuracy and acceptance of the data.
Comparable working groups will address CH 4, N20, CFC,s, non-methane hydrocarbons, CO,
NO x SO 2, NH 3, aerosols, trace metals, and whatever other emissions might later be judged
important.



3

' ' TECHNICAL SUMMARY
J

Conference presentations were organized under five general headings: Paleo and Polar
Atmospheric Chemistry, Tropical Atmospheric Chemistry, Global Emissions and Distributions,

Multiphase Processes in Atmospheric Chemistry, and Chemistry of the Marine Atmosphere.
Presentations came from scientists involved in field studies and data collection, modelers, and

synthesizers, and covered a broad spectrum of data and ideas. I was intrigued and greatly
educated by the many presentations on the rapidly evolving understanding of species such as
dimethyl sulfide and hydroxyl but was particularly interested in discussions of CH 4, N20, and
emissions related to biomass burning.

The atmospheric balance of N20 was believed to be fairly well characterized until a 1988
paper by Muzio and Kramlich showed that N20 measured in emissions from coal-fired power
plants was, in fact, an artifact of the analytical technique and that N20 emissions were actually
extremely low. This left basic questions about the major sources responsible for measured
increases in atmospheric N20 and whether or not N20 might be formed in the downstream
portion of power plant plumes. Work reported at this meeting made clear that N20 was not
formed in plumes and that NO 2 emissions attributed to biomass burning were also a result of
N20 analytical problems. (N20 emissions from soils are greater following a burn, especially
when the soil is wetted.) The result is a four terragram source of N20 which cannot be
identified. Two different speakers suggested that NO xemissions from fossil-fuel burning and
subsequent nitrate deposition may be providing nitrogen fertilization which is partially

converted to N20 by reducing bacteria in forest soils, but the data are not conclusive.

The OH radical was suggested by one speaker as the most important trace species in the
atmosphere. For many naturally and anthropogenically emitted species, the OH radical
initiates chemical reaction chains which oxidize the trace gases and finally lead to their
removal from the atmosphere. This is true, for example, of methane, and the impact of
increasing emissions of methane, CO and NOx is to increase the consumption rate of OH and
hence, to alter the entire sequence of oxidative reactions in the atmosphere. A modeling
study by Valentin and Crutzen showed very clearly how the mean lifetime of CH 4is increasing
as the oxidative balance of the atmosphere is altered, The lifetime of OH in the atmosphere
is currently about 1.7 months.

Several intriguing presentations provided detailed measurements of methane emissions related

to termites, a topic of considerable interest and disagreement over the last decade. The
conclusion at this time seems to be that very high methane emissions can be measured from
termites in glass bottles but that within the termite mounds or adjacent forest soils, there are
generally large populations of methanotrophic bacteria so that net CH 4 emissions from the
larger environment of termite mounds is small and perhaps even negative.

Formal presentations by the Soviet and Chinese attendees included atmospheric emissions
data, but the data were presented in such a way as to be hard to read and/or hard to

interpret. I initiated contacts with both of these gentlemen in hopes of obtaining further data
on the magnitude and distribution of energy use. Reading of the Chinese graphs suggested
that their estimates of CO z emissions for the 1980s match very well with ours and
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when I introduced myself later, Dr. Yang commented that his g:oup was in fact using our
emissions coefficients.

In summary, this conference succeeded in assembling many of the best workers at the
frontiers of atmospheric chemistry and left this participant feeling better attuned to recent
developments with the suite of greenhouse gases other than CO2. Personal and formal
connections made with individuals and the IGAC program will facilitate both the utilization
of our results by the international community and our ability to inject appreciation of the
non-CO: greenhouse gases into our DOE work.
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APPENDIX A

Trip Itinerary

9/3-4/90 Travel to Chamrousse, France

9/5-11/90 Chamrousse, France

9/12/90 Travel to Knoxville, Tennessee
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APPENDIX B

7th internattonal Sympostum of the Commission
on Atmospheric Chemtstrv and Global Pollution

5- 11 SEPTEMBER 1990
CHA MROUSSE (France l

PROGRAMME
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V_DNF_DAY SEPTEMBER 5, MORNING
1

,Chalrmsn : R,J, CHARLSON

S H 30 OITu:_openingof theSympamum

II H 4S R.. D_MA_ P. DUAT.MENARD : In_ runa_

, ,

PALEO AND POLAR ATMOSPHERIC CHEMISTRY
PALEO/POLAR I

9 H AL. DICK : The stv,n'ces, chanl:m'mscs and removal mmZmmmnsot Anmmc aemsots

9 H20 C.L DAVIDSON and 1,I- JAFFREZO : Am_ suJ/a_ nimue, and chloride as
reflected in snowpta at Dye 3, Greentsnd

9 H,IO ML,DE ANGELIS, N.L BARKOV md V.N, PETROV : Changein cmUnmml aexuaol
mm_es over Antarmm Omng me last ctim_ cy_ _

I0 H • I0 H 30 PAUSE

PALF.O AND POLAR ATMOSPHERIC CHEMISTRY
, PALEO/POLAX 2

10_H 30 , ]_LLEGRAND : Me/b.anee_iromcacid in Anmrcuc Ice : m'lpactof ciimauc varmuons as
El N'momd giac_ qe

I0 H 50 A. _ amdD, WAGI_I'BACH: The bmgmuc sulfur fz'ar_mzof the coamd amm-..ac
• =tool _y

II H 10 J.M. PROSPERO, D.L. SAVOIE, F..,SAL'I'ZMAN and R. LARSEN : The seasonal cycles
of _ md mdfurspecim md of q3e and mPb m memm_ at _, Anmmm:a

II H 30 HB. SINGH, D, HERLTH, D, O'HARA, J.D, BRADSHAW, S.T. SANDHOLM, R.
TALBOT and G.L. GREGORY : Reat.'uvenitrogen m the high latitude _hen: (50"
io8:2"N)

11 H SO A., SIGG, T. STAFFELBACH and A. NEFI'e2. : Gas _ _ of hydrogen
pemxyde in Gn:enlandand thearuse tor me mter_,mnon of H,O, ice core records

121[ 10.14H 35 LUNCH BREAK
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WEDNESDAY SEPTEMBER'. 5, AFTERNOON

Chairman : G. LAMBERT

I

PALEO AND POLAR ATMOSPHERIC CHEMISTRY
PALEO/POL./tR J

14 H 30 R.C. SCHNELL, S.D, SEWEI/.. W,T, STURGES and SJ, OL'rM_S : A.'muaJprotolyuc
came damucaencyclemmeAnm_¢ .mxapmaz

1,_H SO M. SCHWIKOWSKI, U. BALTENSPF..RGF..ILH, GAGGF2.ER, D, ,IOST, A. NEF'IEL,
U. SI_ K..OF.gS,D. WAGENBACH and J. BEER : Tnta_ef of
ma.mna,_.t mm tlpaz mowfte2_

IS H 10 if.. PFEII.SFICKER sad D, WAGENBACI.I: The.sea,renalcyc_ of himac in the Anum_c

U H 30 if..VAI.EN'r_ snaPJ. CR_ : A mo.dim_smnst,globalpe_echuni_ sextyen
the laflam:esof incaam! aunmmemmettwneuar,eannom on gtotal_c
clmmZm'y_'.z tlmlastglacialmazaam

U m SO L,M. FRANCOIS and J,-C. GERARD : Modelling the ph_m_m_c evolution of
ezam_L_ cazbenclJox_eandoxylten

16H 10-16H 40 PAUSE

16 H 40 ILl, DELMAS : Keynote paper : PalecmmtlCl_m ¢om_ticm ret'Jants

TROPICAL ATMOSPHERIC CHE_31STRY
TROPIC I

17 H 10 J.S. LEVINE, W.R. COF"I_ HI, RP. R_T, F_L WINS'lEAD, D.L SEBA_
tad S. SEBACI-I_ : Theeffecu of mda'_ burningon biot,mc unmtm= of CK,, N,O
=td NO

17 H 30 P.S. KASIBATLA, H, LEVY U, WJ. MOXIM and J.A,LOGAN : impact of biomas_
bemmg on R_ave nitrogea levels in the Tr_ and sab-Tmpim

17 H 50 S. LAL, S,V, RAMAN] and BJ-I, SUBBARAYA : Biogeruc u'ace gases in the tropical
mien

,tS H 10 J.N, LOBERT, D,H. SCHARFFE, T.A, KUIR.BUSL"H, R. SEUWEN, W M, HAO and
PJ, CR_ : Bioma,m burmng as m _ut_:eof almosphcnc nlm3g_n containing
compounds: an ex;:enmentatstudy

18 H 40 END OF SESSION

19 H RECEPTIONAND COKTAIL AT CHAMROUSSE CITY HALL
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THURSDAY SEPTEMBER 6, MORNING

Chairman : M.O, ANDREAE

8 14 30 H, SCHIFF : gey_l# paper : l_tal developments m atmos_enc chemtsn'y

GLOBAL EMISSIONS AND DISTRIBUTIONS
GLOBAL I

9 H C,I.,ORIUS,D. RAYNAUD, J,JOUZEL,.J,CHAPPELL.AZ,J,M,BARNOLA :Ic_core
tiara, cltmate _uv_ty and grecnnousew-arming

b

9 H 20 t A.M, THOMPSON and R,W, STEWART : How well can we calculate Irol_3_he_c
OH?

9 H 40 T. BERN'rSEN _d LS.A ISAKS_ : The OH feedlu_k on methane

10 14 - 10 14 40 PAUSE

TROPICAl, ATMOSPHERIC CIIEMISTRY
TROPIC 2

I0H 30 G. LAMBERT. M.F,LE CLOAREC. B,BONSANG, H,CACHI]_, B,ARDOUIN and
M.P.BREMOND ',Globalflux_of_ _ conmmentslaurasavannaburmng

I0 H 50 H, CACitIER, J. DUCRET, J.P. LACAUX, R. DEL.MAS, B. CROS and P. BUAT.
M_NARD : _ c_ecm m ram over tlm primary tru'est of northernCongo

11 H I0 RA. DELMAS, J.P. TATHY and B. CROS : A_ methane budget m tropical

11 H 30 B. CROS, J. FONTAN, A.. MINGA, D, NGANGA, M.O. ANDREAE and G. HELAS :
m theinmm'optcadregmnofAfrica

IIH 50 J.SERVANT andA.KOUADIO :Oromc acidsinmmwamrs collmte.dinatropicalforest
of Congo

12H 10-14H 30 LUNCH BREAK
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THURSDAY SEPTEMBER 6, AFTERNOON

Chairman : J.M, PROSPERO

14 H 30 E, WOLFF : PostersPrevtew(PaJoo.Poiar)

14 H 45 Hl CACHIER : Postr._P_vtew ('Tropics)

TROPICAL ATMOSPIIERIC CHEMISTR Y
TROPIC,3

15 H E, SANHUF.2_, M,C, ARIAS, L, DONO$O, N, ORATF.ROL, M, HERMOSO, J,
ROMERO, A. RONDON and M, SANTANA : Ram clu_ntcai compmanon m the
Vmc,_m m_mm_ m_

IS H 20 P. ARTAXO and 1-L42.HANSSON : Sora'cos and _zc _buu_ of tempi parses
ffumme Anumm_ t_mn _ nun lore_

1.5 H 40 J. FISHMANN ',Studies of _ ozone over the u'upical south Atl,amXcocean

16 H R.B. CHATFIELD, A,MAKF2_COand S,MADRONICH :_ _ud_esoftheformation
mgtImmavauonofhightr_,cal_ dm:toagncuma_ bununginAincaandtheglotmd
radiatlve(xmsgquenc_

16H 20-16H 50 PAUSE

GLOBAL EMISSIONS AND DISTRIBUTIONS
GLOBAL 2

16 H _ Hl. DIGNON, J. E. PENNER. SJ, GHAN and JJ, WALTON : The gtobal budget and
cycle of mmmmanmus mm ,=m_l

17 H 10 J.P. FRIEND : Some new mew1 of the global cyclea of chlorine and flum'ine

17 H 30 J.M. PACYNA : Globalemissionsof mayor mr koUmsnts from anUm3pogenicso_

17 H 50, G.MARLAND andT. BODEN : Czrt_ dioxide_ fromfossil/udbtu'rangand
vcmentnum_

18 H 10 W. JAESCHKE, A. BANDY ', Posters Prevlew ',Insmmaeaual dcve,lopm_ts on
amx_henc che,mtsu'y

18H 30 BOJKOV : WMO Globalatmospherewatch

18H 40 END OF SESSION
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FRIDAY SEPTEMBER 7, MORNING

Chairman : T.E. GRAEDEL

8 H 30 C_ JOHANSSON. AJ,|. THOMPSON, E. ATLAS Poster Prev,_ew: Global

MULTIPHASE PROCF_SF_/; IN ATMOSPHERJ'C CHEMISTRY
MULTIPHASE !

9 H N. CHAUMERLIAC and R. ROSSET : Wet chemtstry paramete.nzauoa_in a mesoscale
meteomlotncal model

9 H 20 J. LFAJEVED : The role of clouds m _ photw.J_ms_

9 H 40 D. MOLLER and tj. MAUERSBERGL,_: The role of clouds in the m31m_her_ chemistry
- model rem_

'_ H-10 H 30 PAUSE

MULJ'IPHASE PROCE£SF.S IN ATMOSPHERIC CHEMISTRY
MUI.TIPHASE 2

10 H 30 YU QIN and A. XIU : Ntmum_d zm_uiau¢mof poUutanl._fr.moral by preapitauon

I0 H $0 D. PAL and D.K. S_IHA : On n_ model of gtd rain tvnnmmn : rwo-ptutse
ctzmU_ imzu_ _

11 H 10 • J.F.,.JONSON and LS.A ISAKSEN : The rate of liquid phase ordctatmnm tropospheric
g_ ptme muaum

11 ii 30 G._.IL ROELOFS : Micmphysgsandthe chemmryinsideclouddn_s

11 H .r.,0 P.K. QUINN andR.J.CHARLSON : Evidencefm'mulli.phasedesequilibnumof ammonia
in the nmmge manne e_wro,m_t

lIH 10-14H 30 LUNCH BREAK
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FRIDAY SEPTEMBER 7, AI_ERNOON

Chairman : G. BRASSEUR

14 lt 30 F.C. FEHSENFELD : Keyno_ paper : Global invenume,sof tm'w,smal biogemc emtss_ns

MULTIPHASE PROCESSES IN ATMOSPHERIC CHEMITRY
MULTIPHASE 3

15H J.OGREN. K.NOONE. K. JOI-IANSSON.A.HALLBERG. S.FL"2_Ian,lJ.L_'I_.

Hydrogm pm_u_ I_umumungm amt_tentctou_

15 H 20 H. OBERLINNINGER, H. FUXBAUM tnd W. WINIWARTER : O_amc acids in
fogs observed in the Po Valley(Italy)

L_ H 40 B. OBERIIOLZER, J. COli,ETL J. STAEHELIN and A. WALDVOGEL : A
field expaunem m mtdy Ea_

16 H S. _ : _ of a film enlitled : Radiation fog processes - A iu:ld _t
m the Po Valley

16H 20.-16H SO PAUSE

16 H 50 S. FUZZI. M.C. FACC_IINIandG. OR.SI :Rtdiam_fog_ m lhc Po Valley

MffI.J'IPHASEPROCF_SF_£ IN ATMOSPHERIC CHEMISTRY
MUI.O'IPHASE4

17 H 10 T,E. GRAEI)EL : Computer model study of chemi.my in wetted aerosol panicles

17 [] 30 AG. CLARKE sm: G.N. KARANI : _ of the cartx_t_ coy.tent of
_emsol

17 H $0 NJt. JENSSF,N, J. I.UORTH,C. LOHSE, H. SKOV and G. RESTE2.LI : Products and
of _ NOj gas phase _ w_0_CHs. SCI"Is,CH_SH and_cI_SCl'i,

li H 10 G. BERGAMETTI • J. RUDOLPH : Posters Prev_w Marine

18 H 30 S. FI.IZ_, j. OGR£N : _ Preview Multiphase

18 H 45 END OF SESSION
i
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SATURDAY SEPTEMBER 8, MORNING

Chairman : D. MOLLER

$ H 30 R.J. CHARLSON : Keyaole paper : Multiphase processes m the atmosphere

GLOBAL EMISSIONS AND DISTRIBUTIONS
GLOBAL 3

9 H T.S. BATES. B.K. LAMB and A.B oLrE,NTH_R: Sulfurcm_slonsto C',:az.,mo:;pt¢::
from namn_=,ouces

9 H 20 J. I,ANGNER. FL RODHE : An_c impact on the global dzsmbuaon of
immsp,mc mpmue

9 H 40 S. BEKKI : ModeJpn_l_vons of sulfM_ aemml layer changes

1OH-10 H 30 PAUSE

GLOBAL EMISISION$AND DISTRIBUTIONS
GLD.?AL #

10 H 30 KS. LAW and J.A. PYLE : l_4ode.ilmgthe budgets of _ trace

10 H 50 L LEVIN, R. BOSINGER. P. BERGAMASCI-II,V. HESSHAIMER. L. KATRUFF. D
TRAPP, W, WEISS. G. BONAN1, M. SUTER and W, WOLFLI : _ pmpencs of
gk_¢ anncaqmnc memne

11 H 10 G. B_UP_ J.F. Mt.UJ.ER and C. GRANIER : The. budget and _aee.dm_mmomud
dism_.,me of carL'.onmonoxide in _e uopmpltere

11 H 30 R.D. SAYIL.ORand LJ_. PETERS : The conmbuum mid tn0.opogen¢ _s m the
skid dmribuum of CO in me

11 H 50 C. SPIVAKOVSKY, J.A. LOGAN. J, DIGNON and E. GOTTLIF.3 : Consmunts on the
murces of CO _,h_nvedfrom a 3-D model study

12 H 10-14 H LUNCH BREAK



SATURDAY SEPTEMBER 8, AFTERNOON

Chairman : R. DUCE

14 H • 17 l.J : SPECIAL SF.SSION

PRESENTATION OF THE INTERNATIONAL GLOBAL ATMOSPHERIC CHEMISTRY
(IGAC) PROGRAMME

20 H . SYMPOSIUM BANQUET

SUNDAY SEPTEMBER 9

FREE ; EXCURSIONS

GROUP ME£'rlNGS
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MONDAY, SEPTEMBER 10, MORNING

Chairman : E. SANHUEZA

8 H 30 P. 12SS : Keynote paper : The emts,_on of u'a,_ gases from sea watetancitaetr roles m

CHEMISTRY OF THE MARINE ATMOSPHERE
MARINE I

9 H M.O. ANDREAE. (3. HELAS tnd G. SCt,TEBESKE : Dimethylsulfide and cloud
_uon nuclei over the temperateSouth AtJtmuc

¢1420

AJ)' CLARKE : Aerosolphysicoctw.mtsm/inthe r_nole PaaJl'u:

lO H- lO H 30 PAUSE

CHEMISTRY OF THE MARINE ATMOSPHERE
MARINE 2

-._ C. I_CK : Do marine phytaplankum _te m the au'n_ _ balance o(
northern Eum0e ?

10 H 50 R. STAUBES and ILW. GEOItGII: Bios_nic mLfurcompounds m seawater and t_ mm'me
ammsphe_ ova me Amnuc Ocean

11 H 10 D.C. THORNTON, A.R. BANDY and R.G. RXDGEWAY : Sulfur gases tn the Tropical
nmrme mumsptme

II H 30 B.C. NGUYEN, N. MI OPOULOS, A. GAUDRY. J.P, PUTAUD and L. GAI.L.E'_ :

EHect o/oc_amc cl_e_ytsu_deon t_e ram aci_ty in a remote marine area

11 tl so A. _, c. BROWN and c. VISCH_ : r_,./,c_ _ ,_mt,eua= of

12H 10-14H 30 LUNCH BREAK
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MONDAY SEPTEMBER 10, AFTERNOON

Chairman : P. LISS

14 H 30 P. CRUTZEN : Keynote paper : Tropical almosphcnc chemLstryof biomas_ burningand
cloud processes

GLOBAL EMISSIONS AND DISTRIBUTIONS
GLOBAL 5

IS H D. CUNNOLD, F. AL,YEA, R, PRI]_', P., RASMUSSEN, A. CRAWPORD. P,
StMMON_S sao F. FRASEg : A_c mvm_nm of me __ _rmnum years
ofALF.JOAGE

I$H 20 M. PRATHER : Reporting w,qmrem_nu for the alwa'nanveCFCs : How can we monitor
the global cycle of HOV, s ?

IS H 40 J. DIGNON and J.A. LOGAN : A global inw,nmry of blogenic t.svpre,ne cmissimxs

16 H T.E. GRAEDEL : The IOAC pm_x:t fm the development of global emission mventm'ie$

16H 20-16H $0 PAUSE

GLOBAL EMISSIONS AND DISTRIBUTIONS
GLOBAL 6

16 H $4) P. MIDDLETON : Use of North AmctEan mvmmrics m rcgqonalstudies : implimums
for gkRadmode.ling

17 H 10 W.X. YANG and Z.L. CHEN : Trace gates _ [m agricultural bimmm burning in
China

17 H 30 J.L. GRKS : Socdmm ocean _ nuclei, mine observatm_

17 H $0 R.M. HARRISON and A.M.N. KITI'O : Surfa_:_eexchangeof Ilun_ niurogtmspecies
in_M,ing niu'ous acid

18 H 10 F.. ATLAS and $. SCHA_ Occmvmc¢ of alkyl nitrm_ m the global

18 H 30 END OF SF.SSION
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TUESDAY SEPTEMBER 11, MORNING

Chairman : W.L. CHAMEIDES

CHEMISTRY OF THE MARINE ATMOSPHERE
MARINE J

IIH 30 It.KOPPMANN, FJ,JOHNEN, C,PI.ASSandJ,RUDOLPH :ThelaumdJnaldls'n'ib_oal
oftightna_ hyctruczrm_overtheAtttu_

8 H 50 II,AKIMOTO andF,SAKAMAK.I :Nonmetham_hyctmcarf_nd_mbutJomm thew_
Panicmanneam_osm_

9 H 10 B. BONSANG , M. KANAKIDOU and 1, BERTRAND : Stmuttaneous varmaons of the
cax:eemmem of non mettumehydmmrbom, ozonemul radmacuve_ daringthe
"Ocea:m Nox" field campuugnat the "_mus de Puumu'n'h',

9 H 30 PA), N_GHTINGALE and P.S.L.ISS : The _ m_d waumnal n.cnds fo low
wms/a tudomxtmm in me mume_ Northmea

9 H 50 P.CARLIER, P._.T, S.PASHALIDLS,F,PET_'ET,M. T_ETSL V,I..F_COAT,
B. DUI_3NT,D. _ :Overviewofthemnm_ fieldcarnpmgnatthe"Pointede
Penman:'h"

IOH 10-10H 30 PAUSE

CHEMISTRY OF THE MARINE ATMOSPHERE
MALONE d
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