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The Challenge of Forecasting the Onset and Development

of Radiation Fog Using Mesoscale Atmospheric Models
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Background Results 6 Oct 2005: Time series and profiles at Cabauw
Fog isa high impact weather phenomenon on the transport sector (Miiller et al Temperature at 2m [d01] e Wind speed at 10m [d01] Downward longwave radiation [d01]
2010, Fig. 1), human health, and agriculture. Fog forecasting is challenging since T ' P N
many small scale processes affect the fog life cycle (Van der Velde, 2010; Tudor,
2010, Zhou et al, 2011). We evaluate the WRF and HARMONIE mesoscale models
for two contrasting fog episodes in the Netherlands.
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! Role of model domain size and horizontal resolution (YSU & WDM6) P ST A -
CONF1: 300 x 300 grids, DX= 2.5 km 0.0 1.0 2.0 3.0 40 5.0 9 12 15 18 0 30 60 90120150180
CONF2: 150 x 150 grids, DX= 5 km Tt veet (ms) dir (0}
CONF3: 300 x 300 grids, DX= 5 km ;
Il Role of physical parameterization Results 9 April 2009 06 UTC
PBL: First order YSU model vs 1.5 order MYNN model ]

Microphysics: single (WSM3) and double (WSM6) moment schemes
M Role of nesting
One high resolution domain (CONF2) vs 3 nested domains.

Results 6 Oct 2005 06 UTC
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*WRF reproduces the fog rather--«

wellin CONF1 & CONF2. CONF2
«Less fog in the North than <7 nested MYNN-WDM6
observed (Fig 3). o T T & . & &
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«Fog not reproduced with
CONF2 when nested in coarser =
domain. -
«Time series of longwave down-
ward radiation, wind, tempe- =~
rature, and dew depression
follow observations well (Fig 4).”"
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« For this case the WRF model forecasts fog spatially more wide than observed.

« The forecasted liquid water content is larger with the YSU than with the MYNN
boundary layer scheme (Fig 6 and Fig 7)

« The forecasted fog dissipates earlier with WDM6 than with the WSM family

«Fog slightly too thin (Fig 5) i e
e Conclusions
o WRF reproduces radiation fog accurately; HARMONIE develops a stratus lowering fog
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