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Abstract: Meteorology affects every part of life. We needmnow the weather conditions for our everyday lifet also
for the work activities of the company. Transpartai very sensitive area that is very responsivehsmging weather
conditions. Each type of transport is sensitivalifterent weather phenomena. The article providesicoinformation
about weather, its role in transportation, andéleethat hazardous weather phenomena can sigmifycaffect the speed
of delivery, safety and quality of transportation.

1 Introduction air mass. The warmer air mass interacts with tiodecair

Meteorology is a science with a long history [1]@long the frontier and typically produces precifita
Already in the distant past, our ancestors weraawithe Cold fronts are frequently followed by a warm framt
weather's influence on their everyday life. Natitiming ~ Squall line [1,3]. The cold front is typically ctemterised
on see coast also were familiar with wind phenomenfyY heavy clouds, torrential precipitation, storrasatiated
which could adversely influence their sea navigatam as With turbulence, wind shear, hail etc. [1,3].
fishing and the transportation of goods [2].

Information about the occurrence of fog and, a&salt,

So let's not be surprised that it was the marin@ossible lower visibility also has a unique placéraffic.
meteorology that pushed meteorology forward. Othdrog is an aerological aerosol consisting of verglsmater

modes of transport used the marine meteorolog%{opl‘?ts reducing horizontal visibility in at leashe
experience gradually [2]. irection below 1 km [4]. While researching thewtence

of fog at Slovakia's international airports in theriod
Meteorologists have at their disposal tools forhhig 1998-2018, interesting information was found. Thiean
quality weather forecasting and individual values olegend about the low incidence of days with fog at
meteorological elements, but they still have tkoeowith ~ Bratislava Airport was confirmed, and the urbanefed
a high value of uncertainty. In recent years, tse of aboutthe minimal occurrence of days with fog imeer
meteorological satellites and meteorological radams Was not confirmed. According to [5], in the perib@98-
improved, and numerical prediction models are at#sl 2018, fogs occurred during the year with diffenemtbers
with a special focus on various users of meteoicidg Of days at Slovakia's international airports (Fegu).
model outputs. However, in addition to high-qualitv

forecasting tools, expert meteorologists who are &b 140 Fog at the international airportsml2 4
interpret all outputs so that their informatioméfevantto |, |
the user are also needed. -
100 8133 77.81
Even though we live in the 2icentury, the role of |80 T 6133 .
meteorology and its forecasts is still irreplaceaidl the 360 + =
planning of activities in transport. 40 - I
20 1
2 The dangerous weather phenomena 0 - : ‘
Dangerous weather phenomena are meteorolog Bratislava Kogice Poprad Zilina

phenomena that significantly affect air traffic etsf
jeopardise the flow, or even stop operations. Deffié  Figure 1 Average number of days with fog at therimational

dangerous weather conditions can occur in the wanid airports for the 1998-2018 period [5]
other during the summer season. The most dangerous _ _
weather situations include the frontal interfaciating The average number of days varies during the year,

the airport and its surrounding areas. A warm figna Wwith the most days with fog occurring in autumn
precipitous activity, but its effects are not asdatic as on [Figure 2].

a cold front, especially during the summer sea%prdold

fronts arise in the wake of a developing extratapi

cyclone when cooler air moves into an area of themer
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Globally, road transport meteorology is growing

@ The occurrence of fog in meteorological importance. There are many papers published olatist

3 seasons possibilities for dangerous weather phenomena gtiedi

40 [6-8]. The Standing International Road Weather
Commission (SIRWEC) operates as a forum for

30 information exchange on road transport meteorology
issues [9]. They include management, road maintanan

20 road safety, meteorology, environmental protectom
other areas of interest considered relevant by the

10 Commission. Historically, SIRWEC holds a conference
every two years [9].

0

Winter Spring Summer Autum SIRWEC's main task is to encourage meteorologists,
weather forecasters, highway engineers, road nsagtet

Figure 2 Average number of days with fog duringary others who are interested in road transport weather

at Slovak international airports [5]

problems to exchange ideas to make our road transpo

- gafer in all weather conditions [9].
More than 1.5 million METAR reports were processe

and evaluated in the work [5]. There are also specialised companies focusing on

. detecting, predicting and evaluating weather cdmmton
3 What interests us the most? roads in Slovakia. They also expanded their sesvirel
In meteorology, we are not only interested in thexperience worldwide. Companies Microstep and/or
current values of meteorological elements (air teraure,  Spinet could be mentioned as good examples. Batiosé
air pressure, wind direction and speed, visibilityoffer a wide range of detection options for dangero
phenomena...) but are also interested in the expecphenomena in various modes of transport. This mainl
development of these phenomena for several daysdahefocuses on air and road temperature, fog and waid. d
At presentaweather forecast with a relevant VV@'HH'UG The Changes in these elements in space and time may
can be prepared for a maximum of 3-4 days in advftic indicate the emergence of intermediate problems in
transport [10,11].
Numerous numerical methods are currently used for
weather forecasting, which, based on equations and An example of how the typical forecasting system
relationships describing events in the atmosphea® orks in a simplified form is shown in Figure 3.
predict the forecast in many places in the globth i
resolution grid of km x km. To know the weather conditions status is the prime
importance for aviation. Even though the weathexdasts
We also use information from a wide network ohave improved considerably in the last two decattes,
meteorological stations that provide us with infation eather conditions are one of the major causesirof a
about the course of the weather. This informatias haccidents. ~ Weather conditions deterioration can
different periodicity for different purposes. Fomenple, in  significantly affect air transport and can causer f
aviation meteorology, we use METAR reports - theent  example, delays in large areas. However, not ekieny
state of the weather conditions, or TAF (The Teahi of weather creates dangerous conditions for afrspart.
Area Forecast), a forecast for several hours ahead. Nevertheless, 2018 was very specific, and a recamber
of adverse weather events and industrial actiorg th

In road transport meteorology, it is very importémt severely disrupted network operations was registere
know not only the state of the atmosphere and plessi [12-14].

meteorological phenomena related to it but alscthie of

the pavement. Here we are served by various sebs's ~ The weather can create weather phenomena that could

into the pavement, which provide not only up-toedathe dangerous for all traffic modes. Just as thetiveea

information about its condition but also serve asrgput changes, so do dangerous weather phenomena agversel

for pavement condition forecast. affect the regularity, efficiency and safety of argnsport
modes.
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Figure 3 Scheme of road weather registration arelljgtion system [10]

4 Transport and climate change - new rebound in 2021 more than reversed the pandemicad

challenges in this industry decline in emissions of 1.9 Gt experienced in 2@202

emissions in 2021 rose to around 180 megatonnels (Mt

above the pandemic level of 2019. The 6% increa§2
emissions in 2021 was in line with the jump in glbb
economic output of 5.9%. This marks the strongest
coupling of CO2 emission with Gross domestic produc
(GDP) growth since 2010 when global emissions
rebounded by 6.1% while economic output grew byb.1
the world emerged from the Global Financiali€ris

As mentioned, the weather and its changes significa
affect our lives and also the transport in smad &rge
areas. In the current period, the problem of clavdtange
is also coming to the fore. Transport is respoedibt the
amount of greenhouse gases increasing in the atramsp
and intensifying the greenhouse effect.

Global CO2 emissions from energy combustion an@®

industrial processes rebounded in 2021 to reach the T . ible for 30% of alobal final
highest-ever annual level. A 6% increase from 2020 ransport was responsiolé for o of giobal fina

pushed emissions to 36.3 gigatonnes (Gt), an astim&"€'9Y demand and for 23% of global direct CO2
based on the IEA’s detailed region-by-region ard-y- emissions from the energy sector that year [15].

fuel analysis, drawing on the latest official natb data . . )

and publicly available energy, economic and weatlaer,. © Conclusion — meteorology in transport in
The Covid-19 pandemic had far-reaching impacts on the future

energy demand in 2020, reducing global CO2 emisdign Meteorology remains an important partner for
5.2%. However, the world has experienced an exigemamproving the quality and efficiency of all typed o
rapid economic recovery since then, driven byransport. Meteorological information, very detdiland
unprecedented fiscal and monetary stimulus andsta-fa accurate, helps with planning transport aroundvibgd.
although uneven- roll-out of vaccines. The recovefy In addition to traditional meteorological tools, iath are
energy demand in 2021 was compounded by advensell known and used (radar, satellites, model#\l)and
weather and energy market conditions, which leehdwe its help in solving problems in transport are asming to
coal being burnt despite renewable power generatiohe fore.

registering its largest-ever annual growth. Emissi

increased by almost 2.1 Gt from 2020 levels. Thitsp Transport is of prime importance for most of busie
2021 above 2010 as the largest ever year-on-yeggdse and is an indispensable part of our life. Howettee, aim

in energy-related CO2 emissions in absolute teffths.

~ 391 ~

Copyright © Acta Logistica, www.actalogistica.eu



Acta logistica - International Scientific Journal about Logistics
Volume: 10 2023 Issue: 3 Pages: 389-392 ISSN 1339-5629

Role of meteorology in logistics planning
Miriam Jarosova

of greenhouse gas emissions reduction had to befahe pp. 1-9, [Online], Available: https://sirwec.org/wp
major aims for transport today. content/uploads/2022/04/Prague-D-15.pdf
[25 Feb 2023], 2023.

In many modes of transport, ways are being sought [8] MATSUZAWA, M., KAJIYA, Y. ITO, Y,
reduce the impact of transport on the amount afrgreuse TAKECHI, H.: Problems in visibility measurement of
gases in the atmosphere. Experiments are beingittime road in blowing snow, SIRWEC 2008, Prague,
use of green types of energy to drive cars, shipseaen 14-16 May, pp. 1-6, [Online], Available:
aeroplanes. https://sirwec.org/wp-

content/uploads/2022/04/Prague-D-08.pdf

If we assume that a warmer atmosphere can absorb [14 Feb 2023], 2023.
more water vapour, more water vapour can produae md9] SIRWEC, Standing International Road Weather
convective clouds, and more dangerous phenomena canCommission, [Online], Available: https://sirwec.6?g
occur from it (heavy showers, storms), it is impattto page_id=92 [25 Feb 2023], 2022.
pay more attention to observation, prediction aadhimg. [10] MIS, MicroStep, Automatic Road Weather Station

Meteorology and transport must work very closebettbier [Online], Available: http://www.microstep-
in this respect. mis.com/web/products?category=road_weather&pro
duct=automatic_road_station [25 Feb 2023], 2023.
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