Study of the interaction between fog and turbulence
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1. INTRODUCTION 4a. CASE STUDY OBSERVATIONAL ANALYSIS |  4b. CASE STUDY WRF SIMULATION
- The adverse effects of fogs on human life are clearly visible, especially on transport in its different ways: air, maritime and terrestrial; however, a well forecasting of fog is - 4-5-6 November 2010 period is deeply analyzed using data from instruments located at CIBA. Also METAR : _ WREF results are evaluated with observations to determinate the ability of the model to forecast a radiation fog. 3 different PBL
one of the goals still not achieved by the operational meteorological services. The physical processes involved in the evolution of fogs are not well understood, and visibility information at Villanubla airport is used. : parameterizations schemes are used in order to determinate which one is better to use in this case of radiation fog:
therefore, not well parameterized in the weather forecasting models 12l In particular, the role of the turbulence over the formation and dissipation of fogs is one of the : - MYJ — Mellor-Yamada-Janjic (Eta) TKE scheme 7]
most interesting features to study. While some authors establish that turbulence is a factor inhibiting the formation of fog 3}, other found the opposite, i.e. turbulence acts - The synoptic situation was dominated by a high pressure system with weak pressure gradient, light winds I - QNSE — Quasi Normal Scale Elimination scheme (8] _Table 3 shows more details of the simulations.
favoring the formation of fog [4l. Maybe, a combination of both theories leads to the conclusion that there exists a threshold on the relation between turbulence and fog ! and surface cooling during the nights, i.e. favorable conditions for radiation fogs (figure 2). - BL - Bougeault and Lacarrere (Boulac) TKE scheme 1!
- Figure 3 shows visibility (no data from 22.00 to 05.00 UTC is available), temperature difference between 10 m I
- This work is a preliminary investigation studying the relation between turbulence and fog (visibility < 1 km) from a detailed analysis of different observational data. WRF- and 1.5 m, bulk Richardson number and particles concentration for the studied period. Table 2 shows I - Figures 4 and 5 are comparisons between observations and model results of several parameters (temperature, relative humidity,
ARW! v3.2.1 model is also used to see how a very high resolution NWP model simulates the fog. differences between the fogs of the studied days. : mixing ratio, friction velocity, sensible heat flux and incoming short wave radiation) for the different PBL parameterizations used.
- The poster is divided into 3 sections: STATISTICAL ANALYSIS — CASE STUDY OBSERVATIONAL ANALYSIS — CASE STUDY WRF SIMULATION. - NOTES - Stars denote fogs (visibility < 1 km) and points denote mists (1 km < visibility < 5 km) for figures. ! - Figure 6 shows liquid water content (LWC) (g/kg) at different heights for QNSE scheme and figure 7 represents vertical profiles of
- Sunrise and sunset at CIBA for the studied period: 06.55 UTC and 17.05 UTC respectively. ] LWC at different hours for the different PBL schemes used in the simulation.
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3. STATISTICAL ANALYSIS 2. e | Table 3. Simulation features.
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Table 1. Statistical values. Figure 1. Relative frequency histograms and boxplots. Figure 7. Vertical LWC (g/kg) for November 4th, 5th,6th (from left to right), for the different WRF turbulent schemes used (MYJ, QNSE, BL from up to down) at 06.00, 09.00 and 12.00 hours (from left to right for each day)
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