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introduction Setting up ICON-ART for TORERO Campaign
The ICON-ART!! model is an extension of the non-hydrostatic modelling Initialisation: Every flight day at 12:00h via IFS Horizontal resolution: R2B06 (40 km) Statistical results for clear sky category
framework ICONE!, jointly developed by the German Weather Service Time Resolution: 15 min (8 min integration time step) Interpolation: Nearest Neighbour Reaction Bias (%) RMSE (%) Pearson’s R
(DWD) and Max-Planck-Institute for Meteorology (MPI-M), and is used Cut off of starting and landing episodes to guarantee matching albedo assumptions. O3 — O'D -5 20 0.88
for numerical weather prediction as well as for future climate predictions. NO, — NO + O3P 5 19 0.53
ICON-ART is developed at KIF{? with the goal to simulate interactions T 29 p m ~ F 209 m CH,O — Hy 4+ CO 9 18 0.80
between trace substances and t:fle §tate of t.he atmosphere. | > 1000 fe-a o 1000 Sema H,O, —s OH + OH _1 = e
We have extfended ICON—A.R'I.’ by introducing an or}lme photolysis = 181 MM = 1.0 HNO5; —s NO,, + OH 8 1 0.84
module. This module uses in its core the latest version of Cloud-JBl. In 206 206 M
this study we present first insights of the performance of this module by 02 =02 f— We compared 11 flights of the TORERO campaign for five
comparing the results to aircraft campaign data. > — fightpath  —— ICON-ART  —— TORERO — fightpath  —— ICON-ART —— TORERO different photolysis rates. Those are covering up different
LO 2 MWWMM Lo W\ﬁ\ﬁm\m\/ wavelength regions. Flights which has been excluded showed
. . = = a fragmented time series after building up the clear sky
ICON: ICOsahedral Nonhy.drostatlc modelling framework category. A reasonable interpretation does not seem possible.
ART: - Acrosols and Reactive Trace substances Fig. 1 Timeseries of the flight altitude in pressure coordinates and of photolysis rates JO1D and TO investigate the statistical results, all timeseries are merged
JNO2, both for measurement and simulation. Timeseries are shown with rolling mean. into one dataset.
The extended modelling framework - RF04 20120127 % Empirical cloud flag (CF): which indicates that we do not have to take into account
ICON-ART is developed in an 1.0 T emprriealfieg o waterpain ég = Based on a color index from the s.ysterpat.ical errors. The Root Mean Square Error (RMSE)
analogous way to its predecessors 5 05 1 N |§8 2 forward viewing telescope. They lies W“fhm .the. expected measurement error. The correlation
COSMO-ARTH. For the dynamics 00 M L | 29 = are manually compared with video coe.fflc.le.nt 1.nd1(:ates that within the simulation the general
(transport and diffusion) of gaseous 05 13h 14h 15h 16h 17h 18h 19h 20h 21h 910 fOOtage° Varlablhty 15 captured well
tracers, the original ICON tracer time UTC Cloud water path (CWP): For JNO2, the value of R is relatively low compared to the
framework is used. For the model 1.5 N e R ®  Standard microphysics product of values of the other reactions. But it should be noted, that the
physics, numerical time integration 1.0 B R E AP 60 ICON. A value of CWP smaller correlation between measurement and simulation is very
follows a process splitting approach S 05 Fl l §§ 2 than 1 ke /m? indicates clear sky. variable from flight to flight, ranging from 0.31 to 0.98.
separatil.ag physi(;al processes. Ea.ch °0 e 0 10 5 Clear sky category: In Fig 2. The values of R indicate that the simulation is able to
?If%i?iigsrggglel(lie.mCdereeIIll(ile;t‘iieVla atl 2 an 14h 15h et deh 19h | 20h om0 dark orange areas represent those capture Variat.ior.ls du.e to temporal and spatial variability
processes of emission, dry a;ad wet Fig. 2 Measures taken into account for generating clear sky flag. The time Intervals where datapoints caned by Va?am%ns 11n terrll{perature, pressirle, overhead ozone
deposition, sedimentation, and first empirical cloud flag and the column integrated cloud water path by ICON are are added column etc., tor the clear sky case, reasonable.
ICON uses a triangular grid structure, which gives computational The values of the time series are binned to pressure values. For the two cases, clear sky and cloudy The online photolysis module shows a good quantitive
advantages. It allows to do efficient simulations from the global to the case for both shown flights, the agreement between measurement and simulation lies within the agreement to the measurement even when clouds are present.
regional scale using the nesting technique, due to the hierarchical structure. standard deviation. Both flights are chosen to be representative as best and worst case regarding We can state that with this extension we are able to perform

TORERO Campaign to the correlation coefficient R (0.33 for Research Flight RF01 and 0.98 for RF11 in clear sky). reasonable simulation of photolysis rates on the regional
scale. The extension of ICON-ART by the online photolysis

https://www.eol.ucar.edu/field_projects/torero

| RFO1 20120115, Clear sky RE11 20120212 _ Clear sky RFO1 20120119, RF1120120212 module allows further development of the modellin
Troplcal Ocean Troposphere Exchange of TORERO ICON-ART TORERO ICON-ART TORERO ICON-ART — TORERO —— ICON-ART
- stands for reactive halogen species and oxygenated 300 300 300 200 b framework. At the final stage, ICON-ART will give the
VOC «qe . . .
— RF03
— ros ability to study tropospheric and stratospheric chemical
— RF05 : . . .
— Reos Time Period 15.01 - 26.02.2012 400 400 400 400 processes, aerosol chemistry and aerosol dynamics.
—— RFO7 . . .
— RFO8 = = - - Fig. 3 Vertical profiles for two -
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