References

REFERENCES

Aas W. and Breivik K. [2004] Heavy Metals and POPs measurements, 2002. EMEP/CCC Report 7/2004.
Norwegian Institute for Air Research, Kjeller, Norway.

Acker K., Moller D., Wieprecht W., Kalass D., Auel R. [1998] Investigations of ground-based clouds at the Mt.
Brocken. Fresenius. Anal. Chem. 361, 59-64.

Andersson M., Wangberg |., Gardfeldt K., Munthe J. [2004] Investigation of the Henry's low coefficient for
elemental mercury. Proceedings of the 7th Conference “Mercury as a global pollutant”. RMZ — Materials
and Geoenvironment, Ljubljana, June 2004.

Andrinache C. [2003] Estimated variability of below-cloud aerosol removal by rainfall for observed aerosol size
distributions. Atmos. Chem. Phys. 3, 131-143.

Andrinache C. [2004] Estimates of sulfate aerosol wet scavenging coefficient for locations in the Eastern United
States. Atmos. Environ. 38, 795-804.

Ariya P.A., Khalizov A., Gidas A. [2002] Reactions of gaseous mercury with atomic and molecular halogens:
kinetics, product studies, and atmospheric implications. J. Phys. Chem. 106, 7310-7320.

Asman W.A.H. [1995] Parameterization of below-cloud scavenging of highly soluble gases under convective
conditions. Atmos. Environ. 29, 1359-1368.

Axenfeld F., Miinch J., Pacyna J.M. [1991] Belastung von Nord- und Ostsee durch &kologisch gefahrliche Stoffe
am Beispiel atmosphérischer Quecksilberkomponenten. Teilprojekt: Européische Test-
Emissionensdatenbasis von Quecksilber-Komponenten fir Modellrechnungen. Dornier, Report 104 02 726,
p. 99.

Banic C. M., Schroeder W. H., and Steffen A. [1999] Vertical distribution of total gaseous mercury in Canada.
Book of abstracts, 5" International Conference on Mercury as a Global Pollutant, 23-28 May 1999, Rio de
Janeiro.

Barries L.A. [1985] Scavenging ratios, wet deposition, and in-cloud oxidation: an application to the oxides of
sulphur and nitrogen. J. Geophys. Res. 90(D3), 5789-5799.

Behrenfeld M.J. and Falkowski P.G. [1997] Photosynthetic derived from satellite-based chlorophyll concentration.
Limnol. Oceanogr., 42(1), 1-20.

Berdowski J.J.M., Baas J., Bloos J.P.J., Visschedijk A.J.H., Zandveld P.Y.J. [1997] The European Emission
Inventory of Heavy Metals and Persistent Organic Pollutants for 1990. TNO Institute of Environmental
Sciences, Energy Research and Process Innovation, UBA-FB report 104 02 672/03, Apeldoorn, 239 p.

Berdowski J.J.M., Pulles M.P.J., Visschedijk A.J.H. [1998]. Incremental cost and remaining emission in 2010 of
Heavy Metals (HM) resulting from the implementation of the draft HM Protocol under the UN/ECE
Convention on Long Range Transboundary Air Pollution, TNO-MEP — R 98/020, Apeldoorn, The
Netherlands, 69 p.

Berg T., Sekkester S., Steines E., Valdal A., Wibetoe G. [2001] Arctic springtime depletion of mercury as
observed in the European Arctic. Book of Abstracts, 6" International Conference on Mercury as a Global
Pollutant, 15-19 October 2001, Minamata, Japan.

Bott A. [1989a] A positive definite advection scheme obtained by nonlinear renormalization of the advective
fluxes. Mon. Wea. Rev. 117, 1006-1015.

Bott A. [1989b] Reply to comment on “A positive definite advection scheme obtained by nonlinear renormalization
of the advective fluxes.” Mon. Wea. Rev. 117, 2633-2636.

Bott A. [1992] Monotone flux limitation in the area-preserving flux-form advection algorithm. Mon. Wea. Rev. 120,
2592-2602.

Bott A. [1993] The monotone area-preserving flux-form advection algorithm: Reducing the time-splitting error in
two-dimensional flow fields. Mon. Wea. Rev. 121, 2637-2641.

Brandt J., Christensen J.H., Frohn L.M. [2002] Modelling transport and deposition of caesium and iodine from the
Chernobyl accident using the DREAM model. Atmos. Chem. Phys. 2, 397-417.

53



References

Brook J.R., Zhang L., Di-Giovani F., Padro J. [1999] Description and evaluation of a model of deposition
velocities for routine estimates of air pollutant dry deposition over North America. Part I: model
development. Atmos. Environ. 33, 5037-5051.

Brosset C., Lord E. [1991] Mercury in precipitation and ambient air — a new scenario. WASP 56, 493-506

Dabdub D., Seinfeld J. H. [1994] Numerical advective schemes used in air quality models — sequential and
parallel implementation. Atmos. Environ. 28, 3369-3385.

Easter R. C. [1993] Two modified versions of Bott's positive-definite humerical advection scheme. Mon. Wea.
Rev. 121, 297-304.

Ebinghaus R., Tripathi R. M., Walischlager D., and Lindberg S. E. [1999] Natural and anthropogenic mercury
sources and their impact on the air-surface exchange of mercury on regional and global scales. In:
Ebinghaus R., Turner R. R., Lacerda de L. D., Vasiliev O., and Salomons W. (Eds.) Mercury contaminated
sites. Springer, Berlin, 3-50.

Ebinghaus R., Kock H. H., Temme C., Einax J. W., Lowe A. G., Richter A., Birrows J. P., Schroeder W. H. [2002]
Antarctic Springtime Depletion of Atmospheric Mercury. Environ. Sci. Technol. 36, 1238-1244.

Erisman J.W., van Pul A., Wyers P. [1994] Parameterization of surface resistance for the quantification of
atmospheric deposition of acidifying pollutants and ozone. Atmos. Environ. 28, 2595-2607.

ESQUAD [1994] The Impact of Atmospheric Deposition of Non-Acidifying Pollutants on the Quality of European
Forest Soils and the North Sea. Main Report of the ESQUAD project, K.D. van den Hout (ed.), IMW-TNO
report R 93/329, 143 p.

Ferrara R., Mazzolai B., Lanzillotta E., Nucaro E., Pirrone N. [2000] Temporal trends in gaseous mercury evasion
from the Mediterranean seawaters. Sci. Tot. Env. 259, 183-190.

Fitzgerald J.W. [1975] Approximation formulas for the equilibrium size of an aerosol particle as a function of its
dry size and composition and the ambient relative humidity. J. Appl. Meteorol. 14(6), 1044-1049.

Fitzgerald W.F., Mason R.P., Vandal G.M. [1991] Atmospheric cycling and air-water exchange of mercury over
mid-continental lacustrine regions. WASP 56, 745-767.

Fitzgerald W.F., Mason R.P. [1996] The global mercury cycle: oceanic and anthropogenic aspects. In: Baeyens
W., Ebinghaus R. Vasiliev O. (Eds.), Global and Regional Mercury Cycles: Sources, Flaxes and Mass
Balances. NATO-ASI-Series, Kluwer Academic Publishers, Dordrecht, The Netherlands, 85-108.

Garrat J.R. [1999] The atmospheric boundary layer. Cambridge University Press. 316 p.

Giorgi F. [1986] A particle dry deposition parameterization scheme for use in tracer transport models. J.
Geophys. Res. 91, 9794-9806.

Gardfeldt K., Sommar J., Stromberg D., Feng X. [2001] Oxidation of atomic mercury by hydroxyl radicals and
photoinduced decomposition of methylmercury in the aqueous phase. Atmos. Environ. 35, 3039-3047.

Gardfeldt K., Sommar J., Ferrara R., Ceccarini C., Lanzillotta E., Munthe J., Wangberg I., Lindgvist O., Pirrone
N., Sprovieri F., Pesenti E., Stromberg D. [2003] Evasion of mercury from coastal and open waters of the
Atlantic Ocean and the Mediterranean Sea. Atmos. Environ. 37, S73-S84.

Grell G.A., Dudhia J., Stauffer D.R. [1995] A description of the Fifth-Generation Penn State/NCAR Mesoscale
Model (MM5). NCAR Technical note TN-398. National Center for Atmospheric Research, Boulder,
Colorado.

Gusev A, llyin I., Petersen G., van Pul A. and Syrakov D. [2000] Long-range transport model intercomparison
studies. Model intercomparison study for cadmium. EMEP/ESC-E Report 2/2000, Meteorological
Synthesizing Centre — East, Moscow, Russia.

Hall B. [1995] The gas phase oxidation of mercury by ozone. WASP 80, 301-315.

Hjellbrekke A.-G. [2002] Data Report 2000 Acidifying and eutrophying compounds. Part 2: Monthly and seasonal
summaries. EMEP/CCC Report 7/2002. Norwegian Institute for Air Research, Kjeller, Norway.

Hong, S.-Y., Pan H.-L., [1996] Nonlocal boundary layer vertical diffusion in a medium-range forecast model. Mon.
Wea. Rev., 124, 2322-2339.

54



References

llyin 1., Ryaboshapko A., Afinogenova O, Berg T., Hjellbrekke A-G. [2002] Lead, cadmium and mercury
transboundary pollution in 2000. MSC-E/CCC Technical Report 5/2002, Meteorological Synthesizing Centre
- East, Moscow, Russia.

llyin I., Travnikov O., Aas W., Uggerud H.Th. [2003] Heavy metals: transboundary pollution of the environment.
EMEP Status Report 2/2003, Meteorological Synthesizing Centre - East, Moscow, Russia.

Jacobson M. Z. [1999] Fundamentals of atmospheric modeling. Cambridge University Press. 656 p.

Jylha K. [1991] Empirical scavenging coefficients of radioactive substances released from Chernobyl. Atmos.
Environ. 25A, 263-270.

Kasper A., Puxbaum H., Brantner B., Paleczek S. [1998] Scavenging efficiency of lead and sulfate in supercooled
clouds at Sonnblick, 3106 m a.s.l., Austria. Atmos. Environ. 23, 3967-3974.

Kain J.S. [2002] The Kain—Fritsch Convective Parameterization: An Update. J. Appl. Meteorol 43(1), 170-181.

Keene W.C., M. Aslam, K. Khalil, D.J. Erickson, Il , A. McCulloch, T.E. Graedel, J.M. Lobert, M.L. Aucott, S.L.
Gong, D.B. Harper, G. Kleiman, P. Midgley, R.M. Moore, C. Seuzaret, W.T. Sturges, C.M. Benkovitz, V.
Koropalov, L.A. Barrie, and Y.F. Li [1999] Composite global emissions of reactive chlorine from
anthropogenic and natural sources: Reactive Chlorine Emissions Inventory. J. Geophys. Res. 104(D7),
8429-8440.

Kim J. P., Fitzgerald W. F. [1986] Sea-air partitioning of mercury in the Equatorial Pacific Ocean. Science 231,
1131-1133.

Kriews M. and Schrems O. [1998] Spatial distribution of trace elements in aerosols over the Atlantic ocean. J.
Aerosol Sci. 29, S735-S736.

Lamborg C. H., Fitzgerald W. F., Vandal G. M., Rolfhus K. R. [1995] Atmospheric mercury in northern Wisconsin:
sources and species. WASP 80, 189-198.

Lamborg C. H., Fitzgerald W. F., O’'Donnell J., Torgersen T. [2002] A non-steady-state compartmental model of
global-scale mercury biogeochemistry with interhemispheric atmospheric gradients. Geochimica et
Cosmochimica Acta 66(7), 1105-1118.

Lin C.-J., Pehkonen S. O. [1999] The chemistry of atmospheric mercury: a review. Atmos. Environ. 33, 2067-
2079.

Lindberg S. E., Brooks S., Lin C.-J., Scott K. J., Landis M. S., Stevens R. R., Goodsite M., Richter A. [2002]
Dynamic oxidation of gaseous mercury in the Arctic troposphere at polar sunrise. Environ. Sci. Technol. 36,
1245-1256.

Lu J. Y., Schroeder W. H., Barrie L. A., Steffen A., Welch H. E., Martin K., Lockhart W. L., Hunt R. V., Boila G.,
Richter A. [2001] Magnification of atmospheric mercury deposition to polar regions in springtime: the link to
tropospheric ozone depletion chemistry. Geophys. Res. Letters. 28(17), 3219-3222.

Lurie Yu. Yu. [1971] Handbook for Analytical Chemistry. Khimiya, Moscow, 454 p.
Marchuk G. 1. [1975] Methods of numerical mathematics. Springer-Verlag, New York. 316 p.

McRae G. J., Goodin W. R., Seifeld J. H. [1982] Numerical solution of the atmospheric diffusion equation for
chemically reacting flows. J. Comp. Phys. 45, 1-42.

Milford J. B., Davidson C. I. [1985] The size of particulate trace elements in the atmosphere — a review. JAPCA
35(12), 1249-1260.

Munthe J. [1992] The aqueous oxidation of elemental mercury by ozone. Atmos. Environ. 26A, 1461-1468.
Nriagu J.O. [1989] A global assessment of natural sources of atmospheric trace metals. Nature 338, 47-49.

Odman M. T. and Russell A. G. [2000] Mass conservative coupling of non-hydrostatic meteorological models with
air quality models. In: Gryning S.-E. and Batchvarova E. (Eds.) Air pollution modelling and its application
XIll. Kluwer Academic/Plenum Publishers, New York, 651-660.

Okita T., Hara H and Fukuzaki N. [1996] Measurements of atmospheric SO2 and SO4 , and determination of the
wet scavenging of sulfate aerosol for the winter monsoon season over the sea of Japan. Atmos. Environ.
30, 3733-3739.

Pacyna J.M., Minch J. [1991] Anthropogenic mercury emission in Europe. WASP 56, 51-61.

55



References

Pacyna E.G., Pacyna J.M., Pirrone N. [2001]. European emissions of atmospheric mercury from anthropogenic
sources in 1995. Atmos. Environ. 35, 2987-2996.

Pacyna, J. M., Pacyna, E. G., Steenhuisen, F., Wilson, S. [2003] Mapping 1995 global anthropogenic emissions
of mercury. Atmos. Environ. 37, Supplement No. 1, 109-117.

Pal B., Ariya P. [2004] Atmospheric transformation of elemental mercury upon hydroxyl radicals under near
tropospheric conditions. Proceedings of the 7th Conference “Mercury as a global pollutant”. RMZ —
Materials and Geoenvironment. Ljubljana, June 2004.

Penner J.E., Atherton C.S., Dignon J., Ghan S.J., Walton J.J. and Hameed S. [1991] Tropospheric nitrogen: A
three-dimensional study of sources, distributions, and deposition. J. Geophys. Res. 96(D1), 959-990.

Pekar M. [1996] Regional models LPMOD and ASIMD. Algorithms, parametrization and results of application to
Pb and Cd in Europe scale for 1990. EMEP/MSC-E Technical Report 9/96, Meteorological Synthesizing
Centre — East, Moscow, Russia.

Peters K., Eiden R. [1992] Modelling the dry deposition velocity of aerosol particles to a spruce forest. Atmos.
Environ. 26, 2555-2564.

Petersen G., Munthe J., Pleijel K., Bloxam R. and A.V.Kumar [1998] A comprehensive Eulerian modeling
framework for airborne mercury species: Development and testing of the tropospheric chemistry module
(TCM). Atmos. Environ. 32(5), 829-843.

Petersen G., Iverfeldt A. and Munthe J. [1995] Atmospheric mercury species over central and northern Europe.
Model calculations and comparison with observations from the nordic air and precipitation network for 1987
and 1988. Atmos. Environ. 29, 47-67.

Pleijel K., and Munte J. [1995] Modeling the atmospheric mercury cycle - chemistry in fog droplets. Atmos.

Environ. 29, 1441-1457.

Posch M., de Smet P.A.M., Hettelingh J.-P., Downing R.J. [2001] Modelling and mapping of critical thresholds in
Europe. CCE Status Report. Coordination Center for Effects, National Institute for Public Health and the
Environment, Bilthoven, Netherlands.

Pryor S.C., Barthelmie R.J., Geernaert L.L.S., Ellermann T., Perry K.D. [1999] Speciated particle dry deposition
to the sea surface: results from ASEPS '97. Atmos. Environ. 33, 2045-2058.

Ragland K.W., Wilkening K.E. [1983] Intermediate-range grid model for atmospheric sulfur dioxide and sulfate
concentrations and depositions. Atmos. Environ. 17, 935-947.

Ryaboshapko A., llyin 1., Gusev A., Afinogenova O., Berg T. and A.G. Hijellbrekke [1999] Monitoring and
modelling of lead, cadmium and mercury transboundary transport in the atmosphere of Europe. Joint report
of EMEP centers MSC-E and CCC. EMEP/MSC-E Report 1/99, Meteorological Synthesizing Centre — East,
Moscow, Russia.

Ryaboshapko A. and llyin I. [2001] Mercury re-emission to the atmosphere in Europe. In: Transport and chemical
transformation in the troposphere. Proceedings of EUROTRAC Symposium 2000, Garmisch-Partenkirchen,
Germany, 27-31 March 2000 (issued on enclosed compact disc).

Ryaboshapko A., llyin I., Bullock R., Ebinghaus R., Lohman K., Munthe J., Petersen G., Segneur C., Wangberg I.
[2001] Intercomparison study of numerical models for long-range atmospheric transport of mercury. Stage I:
Comparison of chemical modules for mercury transformations in a cloud/fog environment. EMEP/MSC-E
Technical report 2/2001, Meteorological Synthesizing Centre — East, Moscow, Russia.

Ryaboshapko A., Artz R., Bullock R., Christensen J., Cohen M., Draxler R., llyin I., Munthe J., Pacyna J.,
Petersen G., Syrakov D., and Travnikov O. [2005] Itercopmparison study of numerical models for long-
range atmospheric transport of mercury. Stage Ill. Comparison of modelling results with long-term
observations and comparison of calculated itens of regional balances. EMEP/MSC-E Technical Report
1/2005, Meteorological Synthesizing Centre — East, Moscow, Russia.

Reisner, J., Rasmussen R.J., and Bruintjes R.T. [1998] Explicit forecasting of supercooled liquid water in winter
stroms using the MM5 mesoscale model. Quart. J. Roy. Meteor. Soc. 124B, 1071-1107.

Ruijgrok W., Tieben H., Eisinga P. [1997] The dry deposition of particles to a forest canopy: A comparison of
model and experimental results. Atmos. Environ. 31, 399-415

Sander R. [1997] Henry's law constants available on the Web. EUROTRAC Newsletter 18, 24-25 (www.mpch-
mainz.mpg.de/~sander/res/henry).

56



References

Schroeder W. H. and Munthe J. [1998] Atmospheric mercury - an overview. Atmos. Environ. 32, 809-822.

Schroeder W., Anlauf K., Barrie L. A., Lu J., Steffen A., Schneeberger D., Berg T. [1998] Arctic springtime
depletion of mercury. Nature 394, 331-332

Scott B. C. [1982] Theoretical estimates of the scavenging coefficient for soluble aerosol particles as a function of
precipitation type, rate and attitude. Atmos. Environ. 16, 1753-1762.

Seigneur C., Wrobel J. and Constantinou E. [1994] A chemical kinetic mechanism for atmospheric inorganic
mercury. Environ. Sci. and Technol, 28(9), 1589-1597.

Seigneur C., Karamchandani P., Lohman K., Vijayaraghavan K., and Shia R.-L. [2001] Multiscale modeling of the
atmospheric fate and transport of mercury. J. Geophys. Res. 106(D21), 27795-27809.

Seinfeld J.H., Pandis S.N. [1997] Atmospheric chemistry and physics: From air pollution to climate change, John
Wiley, New York.

Simpson D., Fagerli H., Jonson J.E., Tsyro S., Wind P., Tuovinen J-P. [2003] Transboundary acidification,

eutrophication and ground level ozone in Europe. Part I: Unified EMEP Model Description. EMEP Report
1/2003, Meteorological Synthesizing Centre — West, Oslo, Norway.

Slinn S. A., Slinn W.G.N. [1980] Predictions for particle deposition on natural waters. Atmos. Environ. 14, 1013-
1016.

Slinn W.G.N. [1982] Predictions for particle deposition to vegetative canopies. Atmos. Environ. 16, 1785-1794.
Smolarkiewicz P. K. [1982] The threedimensional Crowley advecton scheme. Mon. Wea. Rev. 110, 1968-1983.

Sofiev M., Maslyaev A. and Gusev A. [1996] Heavy metal model intercomparison. Methodology and results for
Pb in 1990. EMEP/MSC-E Report 2/1996, Meteorological Synthesizing Centre - East, Moscow, Russia.

Sommar J., Gardfeldt K., Feng X., Lindquist O. [1999] Rate coefficients for gas-phase oxidation of elemental
mercury by bromine and hydrocyl radicals. In: Mercury as a Global Pollutant. 5" International Conference,
May 23-28, 1999, Rio de Janeiro, Brazil. Book of abstracts, p. 87.

Sommar J., Gardfeldt K., Stromberg D., Feng X. [2001] A kinetic study of the gas-phase reaction between the
hydroxyl radical and atomic mercury. Atmos. Environ. 35, 3049-3054.

Spivakovsky C.M., J.A.Logan, S.A.Montzka, Y.J.Balkanski, M.Foreman-Fowler, D.B.A.Jones, L.W.Horowitz,
A.C.Fusco, C.A.M.Brenninkmeijer, M.J.Prather, S.C.Wofsy, M.B.McElroy [2000] Three-dimensional
climatological distribution of tropospheric OH: Update and evaluation, J. Geophys. Res. 105, 8931-8980.

Tokos J. J. S., Hall B., Calhoun J. A., and Prestbo E. M. [1998] Homogeneous gas-phase reaction of Hg0 with
H202, O3, CHsl, and (CH3),S: implications for atmospheric Hg cycling. Atmos. Environ. 32, 823-827.

Travnikov O. [2000] Uncertainty analysis of heavy metals long-range transport modelling. EMEP/MSC-E
Technical note 9/2000, Meteorological Synthesizing Centre - East, Moscow, Russia.

Travnikov O., Ryaboshapko A. [2002]. Modelling of mercury hemispheric transport and depositions. EMEP/MSC-
E Technical Report 6/2002, Meteorological Synthesizing Centre - East, Moscow, Russia.

US EPA [1997] Mercury Study Report to Congress. Vol. lll, Fate and Transport of Mercury in the Environment.
US-EPA-452/R-97003.

Vinogradova A.A. [2001] Seasonal variation in atmospheric deposition over the Laptev Sea. J. Aerosol Sci.,
Abstracts to European Aerosol Conference, S1095-1096.

Walton J.J., MacCracken M.C. and Ghan S.J. [1988] A global-scale Lagrangian trace species model of transport,
transformation, and removal processes. J. Geophys. Res. 93(D7), 8339-8354.

Wesely M.L., Cook D.R., Hart R.L. [1985] Measurements and parameterization of particulate sulfur dry deposition
over grass. J. Geophys. Res. 90(D1), 2131-2143.

Wesely M.L. [1989] Parameterization of surface resistances to gaseous dry deposition in regional-scale
numerical models. Atmos. Environ. 23, 1293-1304.

Wesely M.L. and Hicks B.B. [2000] A review of the current status of knowledge on dry deposition. Atmos.
Environ. 34, 2261-2282.

Weisel C.P., Duce R.A., Fasching J.L., Heaton R.W. [1984] Estimates of the transport of trace metals from the
ocean to the atmosphere. J. Geophys. Res. 89(D7), 11607-11618.

57



References

Williams R.M. [1982] A model for the dry deposition of particles to natural water surfaces. Atmos. Environ. 16,
1933-1938.

Wu J. [1979] Oceanic whitecaps and sea state. J. Phys. Oceanogr. 9, 1064-1068.

Yanenko N. N. [1971] The method of fractional steps. The solution of problems of mathematical physics in
several variables. Springer-Verlag, New York. 160 p.

Zhang L., Gong S., Padro J., Barrie L. [2001] A size-segregated particle dry deposition scheme for an
atmospheric aerosol module. Atmos. Environ. 35, 549-560.

58



	REFERENCES

