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INTRODUCTION

Forecast of low-level stratiform clouds and fogs is one of the most complex
problem of the aviation meteorology due to some causes, such as:

» similarity of mechanisms of formation of the both events, it makes their
Identification and separation difficult under forecasts;

» complexity and indeterminacy of processes of the atmospheric boundary
layer where low-level stratiform clouds and fogs form;

» srtrong dependence on local conditions: characteristics of low-level
stratiform clouds and fogs, including cloud base height, fog density, are
extremely variable in both time and space, and strongly dependent on the
geographic conditions, therefore revealing of dependence between simulated
and observed characteristics of low-level stratiform clouds and fogs.

Therefore determination of local dependencies is necessary in order to forecast
both events.
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The seasonal and diurnal characteristics of both events are
Investigated using observations of meteorological parameters
such as: visibility, air temperature, dew point temperature, air
relative humidity, wind vector, precipitation, and cloud base
height and coverage, for the 2010-2017 period for fog and the
2010-2018 period for low-level stratiform cloud.

For investigated periods 22 383 cases of low-level stratiform
cloud and 9759 cases of fog were registered at the airport of
Odessa.
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Occurrence (% of the totality of the cases)
of low-level stratiform clouds for the 2010-2018 period (a) and
fogs for the 2010-2017 period (b) as dependent on time of the day
(a) (b)
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Frequency distributions of low-level stratiform clovd, as a

. function of the time of the day and the month of the year.
3 Times of sunrize and sunset (solid lines) are indicated. The
corresponding monthly distribution of low-level stratiform
. cloud case frequencies i3 shown on the right, and the

frequency distribution with respect to the time of day 13

'_ zhown in the top panel of the fisure. The data cover the

o 20102018 period.

-

-

________________

Dhecarmbier
*ovamber

b

European Geosciences Union General Assembly, 4-8 May 2020



Frequency distributions of fog as a function of the time of the day and the month

of the year
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Frequency distributions of fog, as a function of the time of the day
and the month of the vear. Tumes of sunnise and sunset (solid lines)
are mndicated. The corresponding monthly distribution of fog event
frequencies 15 shown on the night, and the frequency distribution
with respect to the time of day 1s shown in the top panel of the

figure. The data cover the 2010-2017 period.
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Frequency distribution of low-level stratiform clouds as a function of
air temperature and relative humidity near the surface

Fraguency distmbutions of low-level
stratiform cloud, az a funchon of the amr
temperature and relative humidity near the
surface. The comespondmmg  relative
humidity  distmbution of  low-level
stratiform cloud event frequencies 15 shown
on the right, and the frequency diztmbuhon
with respect to temperaturs 15 shown 1n the
top panel of the fizure. The data cover the
20102018 penod.
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Frequency distribution of fogs as a function of air temperature and
relative humidity near the surface

Frequency diztmbutions of fog event, a=z a

_' finetion of the air temparature and ralative

hurmidity near the surface. The correzpondme
. relatve huomidity distnbuton of low-lewvel
; stratiform clond event frequencies 12 shown on
: I‘l_ the right, and the frequency distribution with

rezpect to temperature 1=z shown 1n the top pansl
of the fizure. The data cover the 2010-2017
period.
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Frequency distribution (% of the totality of the cases) of cloud base height, m a.g.l.,
associated with low-level stratiform clouds for the 2010-2018 period
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Frequency distribution (% of the totality of the cases) of cloud base height,

m a.g.l., according to observation and simulated data

1000

Ferrel’s formula
CBH=123 (T - 1)

90,0
20.0
70,0
60.0 Ippolitov’s formula

50,0

40,0

=

30,

20,

=

10,

(=]

CBH =22 (100 — RH)
Seleznyov’s formula
l CBH =100 (y —yt) -1(T — 1)
- T — air temperature,

T — dew point temperature,
RH — relative humidity
CBH — cloud base height

0.0

>1500

=

50...99
100...149

150...199
200...299
300...599
600,999
100... 1500

- observation data - Ferrel's formula - Ippolitov's formula - Seleznyov's formula

O

BY

cc

European Geosciences Union General Assembly, 4-8 May 2020




c

0001°"" 106 0001:°" 106
o
m 006" 108 006" 108
c

008" T0L 008" T0L
(ab)
n
o) 00L"""T09 00L"""T09
@]
(@)) on 009" 10S c 009" 10S
o c =
= T 00S""" 10 2 00S""" 10
s Kg >
o <
> 00%"""T0E 00%"""T0E
e
— 00€""" 10T 00€""" 10T
(4v]
i)
o 002" T0T 002" T0T
]
% ©
c nlu 0010 0010
+—
o 3 8 83 2 8 {8 g ~°
o Q
f 7
O
L O
— O\
o |
=
O o
O N
(7p)
be) (ab)
P~ 0001°""106 0001106
QO =
C o
D O 006°""T08 006°""T08
D Y—
(@) 008""T0L 00810
(€b)
o
Y 00,109 00,109
n | .
o 5 009°""10S O 009" 10S
— et £
) = 00S"* 10 e 00S"* 10
QO = 3
- — S
e 00+ " T0€ 00+ " T0€
i)
[75)
S 00€""" 102 00€°"" 102
._WJ 002" 10T 002" T0T
.|m 001°"°0 001°"°0
.nb o o o o o o o o o o o o
V Te] <t o N — Te] <t o N —

8 May 2020

4

>
Q
£
@
[72]
(7]
<
—
S
o
©
e
o
O
S
2
S
S
(%]
v
Q
S
2
Q
(7]
)
O
O
c
S
O
Q
o
S
0




Frequency distribution (% of the totality of the cases) of wind speeds, m/s,
associated with low-level stratiform clouds for the 2010-2018 period
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Frequency distribution (% of the totality of the cases) of wind speeds, m/s,
associated with fogs for the 2010-2017 period

Winter Spring
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Frequency distribution (%o of the totality of the cases) of wind directions
associated with low-level stratiform clouds for the 2010-2018 period and
fogs for the 2010-2017 period for winter (a) and summer (b)
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Frequency distribution (% of the totality of the cases) of wind directions
associated with low-level stratiform clouds for the 2010-2018 period and
fogs for the 2010-2017 period for spring (a) and autumn (b)

- low-level stratiform cloud fog
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Low-level stratiform clouds at the airport of Odessa more frequently occur in November, as well
as in winter months with the highest frequency in all seasons except summer, in evening or night
time, and minimum — in the afternoon. In summer, low-level stratiform clouds are extremely rare:
the maximum frequency is 2% and they are observed more frequently in the morning. Fog is
mainly formed in December and January. In all seasons, the highest frequency of the fog events
occurs in the night and early morning hours.

With the increase of relative humidity at temperatures of 0-10 ° C, high occurrence frequency of
low-level stratiform clouds are observed, which indicates the close statistical relationship between
the occurrence of cloud, relative humidity and air temperature near the surface. The closest
relationship is between the relative humidity and the fog occurrence: more than 50% of fog cases
are observed at 95% relative humidity and higher in the temperature range from -2 to + 12°C.

In more than 75% of all fog cases, a minimum visibility of 400 m or below is registered, which
indicates the severity of the problem, because, despite the season and type, fogs are usually quite
intense and dense.

In all seasons, the highest occurrence frequency of low-level stratiform clouds are associated with
wind velocities of 3 ... 4 m/s, excluding summer, when the most cases are observed at higher
speeds. In summer and winter, surface wind associated with low-level stratiform clouds is
characterized by high occurrence frequency of north and east directions. Fogs, on the contrary, are
most frequently formed at calm in all seasons, except winter. In winter, most typical wind
directions for fogs are north-east and east.
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