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Motivation Aims and Hypothesis

> Acidifying substances (SO,%, NO,,NH,") — cause damage to » To check model performance for sulphur, reduced and oxidized

human health, ecosystems, buildings and materials. nitrogen wet depositions at two close but different sites analysing
» Emissions of SO, have fallen in EU, thus NO, and NH; relative daily values.

contribution is higher. » Main hypothesis - the transboundary transport of atmospheric
> SE Europe is still a hot spot for SO, emissions. pollutants has significant contribution to the deposition of acidifying
> Lack of observations in this region of Europe h dSUbIStanCGS on the territory of Bulgaria.
Model: WRF - CMAQ Observational data
> WRF. v.3.3 - Driven by NCEP-GFS global model (1° x 1 °, 6h ); Analysis  » sampling sites:

nudging; 27 vertical levels. N | Central Meteorological Observatory Sofia (42.655N, 23.384E,586m a.s.l.) and
> CMAQ v. 4.6 - CB4, wet. deposition — RADM, 14 vertical Igvels. | High Mountain Observatory - (42.616 N 23.266 E at 2230 m a.s.l.)
> Emissions -TNO-MACC inventory 2003 (7-8 km resolution) + BG national 3 precipitation sampling periods — 24h (at 9:00 LST), period June — Dec 2017

mver]tf)ry.for 2910 | N » Chemical analysis for CI, SO,%, NO;", Ca, Mg, K, Na, Fe, NH,* by lon Chromatograph
» Precipitation Bias Adjustment (PBA) for Wet Depositions (ICS 1100, DIONEX), ICP OES (Vista MPX CCD Simultaneous, VARIAN) and

WDt = WDinoq - (PRobs/ PRinod) Spectrophotometer S-20.

» Deposition: N_, = NO;, NO, NO, ; N, = NH;, NH,*, S=S0,% and SO,.
» 3 nested domains from EU (A=81km) to Bulgaria (A=9 km)
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Precipitation chemistry network of NIMH
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Comparison between model and observed wet depositions
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Sulphate: 39.6% (Sofia), 31.2% (Ch Vruh) .K% e, A% Jun Jul Aug Sep Oct Nov Jun Jul Aug Sep Oct Nov
Nitrate - 25.6% and 21.6% 1% | The model simulates correctly the prevalence of S over N depositions for both sites.
Ammonium ions: 7.12% (Sofia), 4.75% Higher values for model S, Nox and Nred wet depositions at Cherni Vruh compared to
(Cherni Vruh). A% those for Sofia is observed.
The orders in percentage contribution of =9 The accumulated observed wet depositions for the study period:
different elements for both sites are: Cherni Vruh S Obs - 565 kgkm~2 (Sofia) and 566 kgkm- (Cherni Vruh),
Sofia: nss_S0,% >NO, >Ca > NH,* > K > Cl > Na > Mg>Si >Fe > Zn >Cu N, Obs: 327.95 kgkm (Sofia) and 326.05 kgkm (Cherni Vruh), N, Obs: 110.37 kgkm

nss_SO % > NO;> Ca> Cl> K> Na> NH,* >Si >Mg >Zn >Fe > Cu (Sofia) and 96.38 kgkm-2 (Cherni Vruh).

Long range effects for some selected periods — HYSPLIT BTs and comparison of daily WD

16-17.06.17 — high concentrations of
SO,% and NOy 12-13.08.17 - unusually h/gh concentratlon ofK
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16-17.06.17 - elevated levels of Cu
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Number of fires in the period 09-13.08.2017 over SE Europe. Data
from VIIRS 375 m, cloud cover by MODIS Terra on 13.08.2017
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The BgCwpfFS has been set up for calculations of deposition fluxes in Bulgaria. Acknowledgments
> The simulated wet depositions have been compared to observed depositions from two stations — Sofia (urban) and Cherni vruh ;,.';,';,,:,;L;dguggf;f;g‘;f";;g ;Z’,t;a,fﬁ,’f,
- National Science Fund trough contract
(moun taln)' N. DN-04/4-15.12.2016. We
» nss_SO,% is found to be the dominant anion in precipitation samples for both sites acknowledge - TNO ~ for  providing

emission data, US EPA and US NCEP for
» The correction PBA has been applied as post processing to simulated monthly wet depositions and showed positive effect, providing free-of-charge air quality

. I models and meteorological data, and
especially for sulphur depositions. the NOAA Air Resources Laboratory

oy e . . . . . . (ARL) for the provision of the HYSPLIT

> Results for wet deposition of S, N_,; and N, for 3 selected synoptic situations have been discussed. The simulated daily S wet modei and  rReaDy  website

oy o . . . http:// .ready. . )
deposition slightly overestimates the observed ones for both sites. (hitpir/unsreadynoac.gev)
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