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Abstract 

The article focuses on two significant factors that can, under certain circumstances 
influence the course of population evacuation in both positive and negative ways. These two 
factors are clothes and footwear of the evacuated people. The article proposes suitable clothes, 
footwear and accessories for chosen meteorological conditions under which the foot evacuation 
can be carried out. The article also deals with the issue of availability of special apparel, 
footwear and accessories including the aspect of their price. 
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INTRODUCTION 
 

Population evacuation is one of the significant tools used by developed countries to 
ensure protection of their inhabitants in case of emergency or crisis. A number of factors 
influence planning as well as the process of evacuation. Assuming its negative influence on the 
process of evacuation, the factor that should not be neglected is evacuated people’s choice of 
inappropriate clothes and footwear. It is not possible to plan evacuation only for favourable 
(ideal) meteorological conditions. There may be any temperature, precipitation, wind, pressure, 
fog, cloud cover, etc. Primarily, the people evacuating partly or fully on foot will be exposed to 
these conditions. It is also necessary to calculate with a potential change of weather during 
evacuation. From this point of view, we can state that there is no bad weather; there is just 
unsuitable clothing and footwear. This paper answers the question about the choice of 
appropriate clothes and footwear for evacuation on foot. 
 
 
1 CHOICE OF CLOTHES 

 
The choice of suitable clothes may considerably contribute to abilities of an individual 

to cope with the issue of evacuation on foot to a certain distance with evacuation luggage. 
 

1.1 Layers of clothing 
 

Functional layer 
Suppose a certain distance in various types of terrain needs to be overcome during 

sudden evacuation, the most important layer is the functional layer. “Wicking clothing” or 
“thermal clothing” means parts of clothes intended to be worn right on the body (short or long 
sleeved t-shirts and underpants). Its main purpose is to regulate the body temperature, which 
means to keep cool in summer sucking sweat from the body to prevent the damp feeling [1]. 
Wicking wear is made of fibres that do not absorb water (in this case, the moisture caused by 
perspiration) but move it from the body to other layers of clothing or evaporate into the air. 
Human body tends to keep constant temperature about 36- 37 °C (a phenomenon also called 
thermoregulation) whether an individual is moving or not. To prevent overheating the body 
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sweats (thermoregulation in cold weather is not very efficient, which is the reason why it is 
advisable to choose suitable clothes). Fabrics used for this purpose have thermoregulatory 
qualities that help the body to keep the optimal temperature. Wicking wear provides drainage of 
moisture from the skin and stays dry thanks to the qualities mentioned above. Thus, the ideal 
thermoregulation is reached, we feel comfortable, and we are able to achieve higher 
performance in any conditions. It also provides an insulating layer between body and garment 
which improves microclimate around the skin. Continuous removal of sweat from the body is 
pleasant and this makes wicking wear suitable not only for sport, leisure and work activities, but 
also for everyday use. The functional layer may consist of several other layers. Another 
function considered important especially in summer, when it is probable that there will be only 
one layer of garment, is the protection against UV radiation. The cost of this layer of clothing is 
about several hundred Czech Crowns. Recently the use of functional layer by the population, 
particularly the people practising various kinds of sport activities, has slightly increased. 

 
Protective layer 

Another part of appropriately chosen clothing should be the protective layer. This 
layer is supposed to provide protection mainly against wind and rain, partly against cold. It 
involves jackets as well as trousers. The protective layer of clothing is usually made of two 
other layers: 
a) Waterproof layer – a part of hard-shell coats is usually a waterproof membrane. There are 

several kinds and makes of membranes. According to the way the vapour is transferred from 
the inside of the jacket out [2] the membranes are devided into two basic groups – porous 
and non-porous. Plastic foil used earlier is not a suitable alternative as the body moisture 
condensates inside the garment made of this material. We can experience this condensation 
when we use plastic raincoats in summer. Porous membranes have a structure of a great 
number of pores which are bigger than a molecule of water in vapor, but smaller than the 
smallest drop of liquid water. A typical example are membranes on PTFE 
(polytetrafluoroethylene) basis such as well-kmown Gore-Tex® (used by the Armed Forces 
of the Czech Republic) and eVent®. These fabrics are highly breathable, nevertheless, the 
pores may get clogged,  which has a negative influence on durability of such a membrane. 
Primarily shoes are prone to clogging due to dirt, inappropriate care, etc. Non-porous 
membranes exploit specific qualities of fabric (usually polyurethane) which is able to 
actively absorb moisture from the inside and transport it to the outside. Cells in living 
organisms absorb water similarly. According to changes of pressure and temperature the 
membrane is capable of distinguishing the direction moisture should be transported in. Its 
use is apparently limited in extremely hot and wet environment (e.g. rainforest). Among 
makes of non-porous membranes Gelanots® a Sympatex® are widely available in the Czech 
Republic. The cost of this layer of clothing with the membranes discussed above is 
approximately 2-5 thousand Czech Crowns for trousers and 3-10 thousand for a jacket. The 
use of such wear by the population tends to increase. 

b) Windproof layer – garment with a windproof membrane. Membranes are fabrics with a 
complex structure which significantly restricts the amount of air that flows through the 
fabric. Windproof membranes are primarily used in thin jackets or jackets with basic 
insulation qualities. If this piece of clothes is meant to be an outer layer, it is often made 
abbrasion-resistant and at least partly waterproof. In this case we talk about softshell 
garment.The cost of this layer of clothing with a quality membrane is about 1-2 thousand 
Czech Crowns for trousers and 1-3 thousand for a jacket. Its use among the population is on 
the increase as well. 

To be fully functional the protective layer of clothing must be waterproof, breathable and 
vapour permeable. 

http://en.wikipedia.org/wiki/Polyurethane
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 Waterproofness is the ability of fabric to resist rain for a certain amount of time [2]. 
Waterproof fabric does not absorb rain water into its structure directly; it forms isolated drops 
on the surface which can be easily removed from clothes, for instance, by shaking. The fabric 
with a waterproof finish can offer temporary protection against getting wet. However, it is not 
able to protect against long and heavy rain and in case that water is mechanically pushed into 
the fabric as it is in strong wind, when rubbing against various objects such as tree branches, 
grass, etc..To achieve waterproofness various thermal and chemical processes are used. 
Nowadays Teflon coating and even application of nanotechnology improve waterpoofness of 
fabric to a very high degree. 
 Breathability and vapor permeability is the ability of clothes to release body 
vapours. Otherwise the body might soon be overheated and the layers of clothing underneath 
would become wet from the sweat, which might result in body chilling. 
 
1.2 Concept of dressing 
 
Cold weather 

Clothing for cold weather is based on layering. There are usually three layers, each 
with its own function. The first layer removes sweat, the second one insulates and the third one 
protects against wind and rain. 
a) Basic layer – moisture absorbing. Wicking wear should be used in this layer, which is 

fundamental in cold weather. Taking into account the main purpose of this layer –transport 
of sweat into other layers-it shouldn’t get soaked easily. Wicking wear removes moisture 
from the body and stabilizes body temperature (thermoregulates). 

b) Middle layer – insulating. The main function of this layer is thermal insulation. This layer 
may be made of various kinds of insulating fibres and fabrics, and naturally, it should move 
sweat further from the body in a form of vapour to the third layer not allowing condensation. 
The fabric is usually thicker than the fabric used for the basic layer. Again non-absorbability 
of the material is crucial. 

c) Top layer – provides protection against weather conditions. Most suitable materials for this 
layer are membrane fabrics and fabrics with a coating. 

Principle of wicking wear is demonstrated in Fig 1. 
 

 
 

Fig. 1 
Principle of functional wear [3], modified by the authors 
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Hot weather 
The choice of clothes in hot weather might seem a bit easier than in cold weather. 

Nontheless, even hot weather poses a threat of body chilling caused by extreme sweating (due 
to insufficient removal of sweat from the body). For this reason, it is recommended to wear 
several layers despite hot weather. This means a set of basic layers –functional underwear 
(which can possibly be changed if needed) and then a top, windproof layer, which prevents 
body chilling if the weather conditions get worse. In case of excessive sweating and retention of 
sweat on the body (both in cold and hot weather) an individual may suffer from severe hygienic 
problems. 
 
1.3 Clothes accessories 
 

Clothes accessories are parts of clothes which can also provide protection against bad 
weather. They contribute to the overall comfort of an individual – evacuated person, especially 
in terms of hygiene. 

Among these accessories we should mention hats and balaclavas, scarves as well as 
gloves. These parts of clothes will be appreciated not only in freezing winter weather, but also 
in spring and autumn when the weather gets worse, for instance, by the stronger wind. They 
play an important part especially for children and elderly people. Balaclavas are used rarely, 
though they can replace hats with scarves.The accessories mentioned above are made of various 
materials and cost several hundreds Czech Crowns. The accessories can be enhanced by adding 
membranes such as Gore-Tex®. Then the price is about a thousand Czech Crowns. In sunny 
weather we can utilise miscellaneous headwear and sunglasses as a protection against UV 
radiation (sunglasses will be useful even in sunny winter weather in snowy countryside). The 
cost of these accessories is about several hundred Czech Crowns. 

Another necessary part of clothes is underwear- all kinds of underpants and also bras 
for women. Underwear has a hygienic function (for this reason it is advisable to take two or 
better more sets when evacuated). The choice of underwear can significantly influence the 
feeling of comfort in both positive and negative ways. The cost is about several hundred Czech 
Crowns. The most suitable material is the one that tranports sweat further from the body (see 
functional layer of clothing). 
 
 
2 CHOICE OF FOOTWEAR 
 

Appropriately chosen quality footwear1 is crucial for every evacuation on foot. When 
choosing suitable footwear the terrain and other circumstances connected with evacuation 
should be taken into account just as they are when choosing clothes. Considering evacuation on 
foot the hiking footwear will probably seem the most suitable. The fitness and experience of an 
evacuated person wearing such footwear play an important part as well as their age and other 
dispositions. There are several criteria that influence the choice of the specific kind of hiking 
footwear. For each kind of footwear the qualities such as material, weight, waterproofness and 
other should also be assesed. Shoes for other purposes, e.g. dancing shoes, will be obviously 
lacking in propriety when it comes to evacuation. 

Another important factor is the trade mark. To choose the right one it is possible to rely 
on previous experience, recommendations given by friends or found on the Internet. It is also 
useful to find out what additional services are offered by manufacturers, e.g. free after-warranty 
repairs. 
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2.1 Types of hiking footwear and their basic qualities 
 

There are specific types of hiking footwear for specific conditions. The choice of the 
most suitable shoes is one of the most important things to be considered. Hiking footwear is 
available in the following categories: 
a) Hiking sandals – may be used as appropriate footwear in summer season in easy terrain or 

as spare shoes for longer walks [4]. Especially sandals with a covered toe area are suitable 
as a prevention against foot injuries. They have straps made of textile, leather or synthetic 
leather with velcro fasteners [5]. The purpose of sandals is given by the material used for 
straps. Outdoor sandals usually have textile straps which can be coated by neopren or rubber 
material. The straps of sandals for water sports are made of quick drying materials. Leather 
sandals can be an alternative, however, leather is rather scratch prone. Hiking sandals can be 
recommended for city areas. The type of a sole is important as well. It should be slipproof. 
For certain conditions of evacuation this kind of shoes may be suitable. The cost is from 
several hundred to approximately 2 thousand Czech Crowns depending on material and 
quality. 

b) Outdoor sport shoes (light sport shoes) – suitable for running, walking on both paved and 
unpaved paths, cycling, etc. Considerable factors for this type of shoes are weight and shock 
absorbtion.There are several types of shoes – racing, trekking and road shoes. They vary in 
the level of shock absorbtion. The sole may be made of rubber, carbon or other material 
reinforced with glass fibres. The type of a sole defines the quality of power transmition. The 
choice of the sole should reflect the planned activity (cycling, walking, running, etc.). Under 
specific conditions even this type of shoes can be considered appropriate for evacuation on 
foot. 

c) Walking trainers – are low-cut hiking shoes. As they do not provide ankle support it is 
advisable to use them in city areas or easy terrain, preferably maintained trails [5]. 
Compared to high-cut hiking boots (see below) they are lighter, more breathable and easier 
to put on. An important criterium is mainly the material they are made of, which is usually 
the same material used for high-cut hiking boots. This type of footwear can be highly 
recommended for evacuation on foot.  

d) High-cut hiking boots – are available in Classes "A" to "D." Trail boots (Class “A”) are 
suitable for the same terrain as low-cut hiking shoes. Class “B” stands for mid-weight boots 
with an ankle support making them suitable for moderate terrain. Off-trail boots (Class “C”) 
are intended for rough terrain and mountaineering and therefore not suitable for roads and 
maintained trails as their sole is very tough. Class “D” boots are designed to be used with 
crampons in icy mountain terrain [4]. Basic materials for hiking boots are leather, textile and 
membrane.   
The boots available on the market are full-leather, leather-membrane and leather-textile 
membrane. In comparison with leather membrane and leather-textile membrane boots, full-
leather boots (e.g. military boots) are heavier and more maintenance demanding. All these 
boots are of a similar construction. The military boot depicted in Fig 2 is currently used by 
the soldiers of the Armed Forces of the Czech Republic and it can also be classified as a 
high-cut hiking boot. 
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Fig. 2 

Construction of a military boot2 [6] modified by the authors 
 

Notes:  1 – Uppeg, 2 – Collar and tongue, 3 – Lacing – hooks, eyelets and laces, 4 – Lining, 5 – Reinforcement 
on the tip and the heel of the boot, 6 – Leather insole, 7 – Midsole, 8 – Polyurethan middle layer, 
9 – Outsole, 10 – Removable insole, 11 – Polyetylene mesh massage insole. 

 
The disadvantage of the full-leather boots is worse breathability and a higher price. On the 
other hand they are more durable and wearproof, fit better and provide more efficient 
insulation than the boots made of textile material. The textile-leather boots with various 
kinds of memranes (Gore-Tex ®, BioDry®, etc.) are lighter and more breathable. However, 
their durability is limited by the durability of used membranes. They require more frequent 
waterproofing. Unlike full-leather boots the boots made of combined materials are not 
intended for hard conditions and very cold weather. Class “A” and “B” boots seem to be the 
best choice for evacuation on foot. For example of a Class ”B” boot, the most suitable type 
for evacuation on foot, see Fig 3. 
 

 
 

Fig. 3 
Example of Class”B” boot [7] 

 
 
The cost of outdoor shoes, walking trainers or hiking boots are from a thousand Czech 
Crowns, but quality shoes in this class can be much more expensive, which is an undeniable 
negative and probably the reason why its use is not widespread among the population. 
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e) Mountain boots – plastic boots designed for mountaineering in snow and ice in extreme 
conditions. The boots have a solid plastic upper (which does not let in cold and moisture) 
and removable inner liner [8]. In this case insulation is prior to comfort. This kind of shoes 
is not suitable for evacuation on foot. 

f) Special types of footwear (boots for Alpine, touring and telemark skiing, wellington boots, 
winter boots used with snowshoes, etc.) – are to a certain degree similar to Alpine ski boots. 
As well as plastic mountain boots they are representative examples of double boots, but 
comfort is considered more important. For evacuation on foot only wellingtons or winter 
shoes might be used; the other types are inappropriate. 

Suitable footwear is one of the essencial parts of everyday outfit for casual wear and for 
possible evacuation, as a result the choice of such shoes requires time and attention. Beside the 
factors mentioned above it is absolutely necessary to try the shoes on properly and then to 
“break in” new shoes before longer hikes. 
 
2.2 Construction of hiking footwear 
 

A majority of shoes produced in these days are composed from a great amount of 
various components. The basic parts of hiking shoes are: 
a) Outsole – ensures safe contact with terrain [4]. The design of a sole reflects the purpose of 

its use. Most known manufacturers use material marked vibram®, which is the material with 
a good shock absorbtion and traction [9]. Some of the manufacturers have devoloped soles 
of their own makes, but the important quality to care about stays toughness (the tougher, the 
less fexible and less suitable for rugged terrain). A proper anti-slippery sole can provide 
stability of a person in terrain. The sole can be put together from one or more pieces. The 
problem of such sole is that it impossible to repair it in case of need. The sole made of one 
piece only can be removed and a new one can be glued back. 

b) Insole– is a support inside of a shoe [4]. Its shape ensures stability of a foot in a shoe. It also 
provides partial shock absorbtion. 

c) Upper – helps maintain the shape and design [4]. It is supposed to provide a comfortable fit 
between the foot and the shoe. Among materials currently used for uppers we can name 
plastic, rubber, synthetic fabrics, leather or combination of these materials. 

d) Tightening mechanism – is an important part of an upper [4] which varies according to the 
purpose of the shoes. For most of shoes laces are used. Metal or plastic eyelets are the most 
durable option. For high-cut boots hooks are used above ankle-level for easier tightening. 

e) Lining – is usually made of leather, synthetic fabrics and partly permiable materials 
(membranes). The leather one (mostly made of pig skin) has a long durability, but after 
soaking it dries very slowly. Synthetic fabrics dry fast and breathe well, however, they let 
moisture move in both directions. Membranes are made of several layers, they are 
waterproof and transport moisture outside (Gore-Tex®, Sympatex®  and others are used). 

f) Seams – connect parts of an upper and are critical points for water to leak in. It is safer to 
buy shoes that do not have too many seams. 

g) rubber rand – some boots have a toe covered with rubber to enhance waterproofness of the 
part most exposed to water and wear, and thus increase their durability (a rubber band can 
run aroud the whole boot).  

 
2.3 Choice of footwear 
 

Different purposes require different types of footwear. The same applies to evacuation 
on foot. The purpose influences the choice of material, construction and type of shoes. To select 
the most suitable shoes it is necessary to cosider the conditions in which they will be used. 
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Footwear must fit the physiology of its wearer, in this case an evacuated person. There 
are a planty of varied foot shapes, especially women’s, that is why it is important to take time to 
pick up the right shoes. [4] Not all feet are equal, and many people find that their feet are not 
symmetrical, as a result it is recommended to try on both shoes and stand in them for a few 
moments. The shoe should be bigger size than the foot so that toes have sufficient space to keep 
them from being cramped. The socks usually worn by a person should be used when trying on 
shoes. The toe allowance (see Fig 4) has to be added to the measured length of the foot at the 
longest point (it is not always the length from a heel to a big toe; quite frequently the second toe 
happens to be the longest toe). 
 

 
 

Fig. 4  
Toe allowance for adults [10] 

 
 

The toe allowance allows the toes to move freely. It is supposed to be from 10 to 
15mm long; only for specific cases bigger or smaller [10]. 

Considering children footwear the toe allowance should be 10-15mm maximum as the 
longer one does not guarantee the proper support of the foot, causes instability on uneven 
surfaces and leads to foot malformation. Children instinctively bend their toes if you press the 
tip of their shoe, which might result in wrong size selection. To prevent this it is necessary to fix 
the foot of the child while trying the shoe on – see Fig 5 [10]. 

  

 
  

Fig. 5 
Size check of children shoes [10] 

 
 

The foot size slightly changes during the day – it is the smallest in the morning and 
grows to the evening, when it can be swollen and thus bigger. Hot weather also causes growing 
of the foot in the shoe. For this reason it is good to try hiking boots on in the evening. 
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2.4 Footwear accessories 
 

To maximize the comfort of wearing shoes insoles and other accessories can be 
recommended. There are several kinds of insoles available to help a user with problems such as 
oversweatting, burning feet or cold feet feeling. A quality insole can provide a lot of functions. 
For instance, it can be used to prevent flat feet, to fix the foot and provide stability in high heel 
shoes or to support the waist piece and middle part of the arch. 

Feet sweat in any shoes. Sweat from the foot can be wicked away by using a suitable 
and comfortable sock that fits even after a long walk. In this case the shoe with membrane is 
preferable as the moisture from the socks is wicked further through the upper of the shoe, which 
increases the comfort of the foot. Socks are made of synthetic materials (polypropylene, 
polyester) combined with cotton. For better fit flexible stripes are used in several parts of a 
sock. The most suitable sock for evacuation on foot is the one with the qualities described 
above. 

Gaiters are accessories which can be used during all year - in summer as a protection 
against water (e.g. wet grass) or dust and dirt, in winter against snow. They are usually opened 
and secured by front Velcro or zip fasteners and cinched at the top . Instep straps secure the 
lower edge of the gaiters around the boots’ insteps. 

Regular maintenance following instructions provided by the manufacturer have a 
very good impact on durability of shoes. It is advisable to change shoes, especially in rainy 
weather, so if possible, a spare pair of shoes should be packed into evacuation luggage. 
Evacuation on foot may be significantly influenced by the selection of unsuitable footwear, 
socks or insoles. These together with wrong tightening of shoes may cause preassure sores and 
blisters, which makes walking very uncomfortable or even impossible. That is why blister and 
sore plasters should always be packed in evacuation luggage. 
 
 
CONCLUSION 
 
 Any kind of physical activity, evacuation on foot included, requires quality wear and 
footwear. Evacuation can be accomplished with casual clothes and shoes as well. Special 
clothing and footwear make it more comfortable, however, they are not very widespread among 
the population for their price is rather high and public awareness of the factors which can 
influence on the process of evacuation is insufficient. This awareness should be raised by the 
authorities responsible for evacuation planning and realization, so that the negative impact of 
the process of evacuation caused by meteorological conditions, distance taht has to be overcome 
or a kind of terrain may be eleminated at least to a certain degree. 
 
 

Résumé 
This article deals with the issue of special apparel and footwear for foot evacuation. 

These two factors can play a significant part during foot evacuation because they can influence 
an individual’s physical ability to manage foot evacuation. Unsuitable clothes and footwear can 
have a negative effect on people’s health. The article observes very low occurrence of these 
special clothes and footwear for this kind of evacuation among people. The article also 
underlines low public awareness of suitable apparel and footwear for cases like that. It 
highlights subjects that could enter the issue of recommendation of suitable clothes and 
footwear.    
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NOTES: 
 
 
1  Footwear covers a large scale of products intended to protect human foot against bad weather 

conditions and at the same time to enable non-problematic walking. There are various types of footwear 
which can be devided according to the purpose, size, historical era or sex of a wearer. A shoe is an item 
of footwear. 

2 For the description of the components see chapter Construction of hiking shoes. 
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