U. Schumann, Some Highlights and Suggestions, Nov. 18

Highly stimulating workshop. Thank you to IPMET and the co-coordinators

High quality data have been found during HIBISCUS/TROCCINOX/TROCCIBRAS which deserve far more analysis than yet started.

Global LNOx source may be constrained using TROCCINOX and HIBISCUS results. TROCCINOX indicates LNOX between 3 and 9 Tg(N)/a. But this does not include measured values above 12 km. Geophysica (or HALO) is needed.

NO2 column values are available over Bauru and well suited for constraining model (ECHAM etc.)  results: Compute NO2 column from model.
Large Flash density over the city regions of S.P. and the valley of B?? (Kleber Naccrato). Aerosol effect?

February  2004 was exceptional in terms of low lighting  (37.4, 58,2 75.1 % of average in Jan/Feb/Mar 2004, resp.). Good argument for repeated measurements in 2005.

Low concentrations of NO and other trace gases in the boundary layer. (Thielmann)

Low aerosol loading except in urban region (Artaxo).

High ozone values measured by Falcon during TROCCINOX yet unexplained 

High Ozone values also observed in 2 HIBISCUS cases at 12-16 km, O3, 11th Febr and 6th March, O3 above 100 ppbv (G. M. Hansford). MIMOSA PV Maps show at 350 K high PV values.  The Falcon O3 maxima may have similar origin; needs to be shown (with help of MIMOSA data etc.).

Otherwise need for model study to explain electrical effect on O3: Compute ozone formation from cold discharge between cloud particles. For this purpose one needs to know the relationship between gradients in the electrical field and discharge rates, and the relation between discharge rates and ozone formation.

Best parameterisation of flash density: Good arguments in favour of Grewe's updraft based parameterisation compared to Price and Rind. 

Local correlation of LIS, BLN AND Radar data is promising (Thorsten Fehr et al.). Direct correlation between LIS data and updraft speed or cloud top height needs still to be done.

Order of magnitude of NO2 values of HIBISCUS and TROCCINOX seem to be good. However, one should compare NOx, not NO2 profiles. HIBISCUS will provide NOx-Profiles.

Detailed comparisons for H2O between HIBISCUS and TROCCINOX/TROCCIBRAS has still to be made. Data have been exchanged (Louise Eden and Harald Flentje)

Convection Indicators (Ernani de  Lima NascimentoI) CAPE, RI, etc. or combinations thereof.  Only for about 50% of the observed severe weather cases were to be expected from the indicators. Need for inclusion of  an UT divergence parameter. 

Ensemble model studies depend on model and initial value errors. The latter are more important (Chou Sin Chan).

Differences between forecasts and observations increases with forecast time and with altitude. Gets very bad above 36 hours and 300 hPa (Jose Carlos Figueiredo).

Many details from MESO NH (J.-P.Chaboureau, F. Gheuzi,  Celine Mari, Virginie Marécal, and others). Excellent forecasts. Need them again for TROCCINOX 2.

Model tops (Daniel Grosvenor) considerably lower than Radar cloud tops (by about 2 to 4 km).

New insight in the vertical dynamics of the TTL (F. Gheuzi):  Mean vertical displacements order 1 km during one day. Above TP: descent. Below TP rising air, and subsidence also in the lower part of the troposphere.  Subsidence south of the SACZ. Convergence in the TTL, no export into the stratosphere. Convergence in the boundary layer 

Some of the NO/NOy peaks are well explained by convection, others are not, in particular for March 7 (Bei Ping Luo). Differences in wind speed values between Observations (e.g. Falcon data) and ECMWF analysis explain at least part of these discrepancies.

There seems to be a 3 hour shift between satellite data and model input from ECMWF. In MESO-NH  (Celine Mari).

Need for better wind data to be included in the analysis. 

There is a strong need for reanalysis with the measured meteorological parameter. Schumann should write to Assuncon Diaz to do so.  (Referring to Chou Sin Chan and Pedro Diaz)
Aerosol impact is large on many aspects (Marcos Lango). 

An analysis should be done of the correlation between aerosol loading and lighting activity. The necessary models for aerosol computations exist. 

Real time transport monitoring of CO and PM2.5 available. The results should be compared with  CO and PM, e.g. from  Falcon and Bandeirante.

How to compute PM2.5 from Falcon data?

A WMO test case based on H-T-T observations should be set up (by whom?).

Link urban aerosol - clod processes - lightning - NOx - air quality.

The  local chemical formation of O3 appears to be small compared to transport terms (Virginie Marécal). 

Energy release from cars is important for Urbane climate (Edmilson Dias de Freitas). Heat fluxes of order 25 W/m2 are possible.

Where does tropospheric air enter the stratosphere. Results depend strongly on the method  (Eulerian versus Lagrangian), year and season (James Levine). High quality and high resolution meteorological fields are the premise for a conclusive study. 

Thunderstorms penetrate the local tropopause at 1/3 of all days in February (Gerhard Held). Is that consistent with other observations? 

In the subtropical troposphere, ECMWF appears to be too humid  (Harald Flentje). 

HIBISCUS results measured with TDLAS (George Durry) and DIAL (Flentje) find layers with high humidity near 10 km altitude. Needs to be explained in more detail.

H2O versus altitude. Relative humidity with respect to ice may exceed 100% between 1o and 16 km (Louisa Eden).

Ozone variability is mainly due to transport (based on O3-PV-Correlation; Jean-Pierre Pommereau)

Minima H2O at E-Pacific, Atlantic and Indian ocean.

Maxima H2O at CP-Level over deepest convective areas, with coldest CP temp and cirrus.

Some very thin clouds above the TP (above a Hurricane) but none above the CP altitude. 

RAMS/CPTEC model outputs (40 km x 40 km resolution), 3d trajectory code of Freitas et al., 2000. Air may get lifted by up tp 17 km uplift within 80 hours (SF4, N. Huret). 

Differences found between ascent and descent balloon data may be in part real. 

Dry layers in mid Troposphere may be due to stratospheric intrusion from southern mid-latitudes.

TROCCINOX should make more use of the RAMS/CPTEC model outputs (40 km x 40 km resolution) and 3d trajectory analysis (Freitas et al., 2000).

Need for comparison between analysis from ECMWF and CPTEC with observations (Bauru radiosonde, HIBISCUS T, q, u, v; Falcon u, v, T, etc.). How good are the data and how large is the improvement . 

Perform analysis of H2O during Brazilian experiments similar to the ones over the backtransfer (Harald Flentje et al.). Natalie Huret could provide high-resolution nack-trajectory

Clear TTL signature in lapse rate (13.4 to 17.8 km) local minimum in lapse rate at 13.4 km. Ozone minimum at 13.7 km. Cold point at 17.6 km. A secondary local minimum is frequently found in the range 18-19 km. 

There is a need for validation of Radar top altitudes (GLAS, analysis of cases with cloud tops exceeding 18 km or the local TP altitude; comparison to  Satellite data).

Araçatuba is suitable for TROCCINOX 2, January-February 2005. 

TROCCINOX needs continued TROCCIBRAS and HIBISCUS cooperation: Bauru Radar, Lightning observations, Weather predictions, Data analysis, etc.

Need for pdf-copies of all slides soon. I offer to organise this. We could put on TROCCINOC homepage.
A Lidar should be operated from Bauru (Eduardo Landulfo). Possibly H2O-Raman Lidar.
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