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Abstract. Within recent years, the number of ski tourists in the world has been growing. Taking into account the barriers to abroad
tourism in 2020-2021, in the coming years, a significant increase in the flow of ski tourists to ski resorts of Russia should be expect-
ed. At the same time, it should be emphasized that the level of injuries at Russian ski resorts remains quite high, one of the reasons
for which is an insufficiently developed regulatory and legal framework for medical safety of ski resorts.

The aim of the study is to classify ski resorts in Russia by level of their medical safety based on the developed criteria.

Materials and research methods. A survey of 271 employees and visitors of ski resorts was carried out. According fo its results and
taking into account their own experience, the authors identified 20 criteria that affect medical safety of ski resorts. The specified cri-
teria were divided into 5 groups: "Facility design", "Administration of ski resort", "Maintenance of routes", "Rescue service", "Medical
assistance and medical evacuation".

Research results and their analysis. A point scale for assessing medical safety of ski resorts is proposed with the cumulative final results
defined as: "insufficient level", "minimum sufficient level", "moderate level", "maximum level".

According to these criteria, an assessment was made of 21 ski resorts in Russia and in the neighboring countries, as a result of which
only 4 ski resorts (19%) corresponded to the maximum level of medical safety; to the moderate -- 16 ski resorts (76.2%). These results
generally coincided with the opinion of the expert community, which supports the effectiveness of the developed classification.
Conclusions are made about the need to introduce this classification into the system of assessment and of certification of ski resorts
and about the necessity to widely communicate the results of the assessment to visitors of ski resorts.
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OUEHKA MEOANLMHCKOW BE3OMACHOCTUN HA TOPHOJIbIDKHbIX KOMIMEKCAX
POCCUNCKOW DEQEPALINA

A.C.Crapkos', [.M.MpocTakuwmn’

1 ®IBY «[HLL — DenepanbHbiit MeauumHckuit Gruodusmueckuit ueHtp um. AM.BypHassHa» @MBA Poccuu,
Mocksa, Poccus

Pesiome. B nocnenHue rogsl B MMpe pacTeT YUCNO FrOPHOMbIXHBIX TypucToB. C y4eTom CNOXHOCTEN 3apyBexHOro Typuama B
2020-2021 rr,, B 6anxaiiume rogpl cneayet OXMAATb CyLIECTBEHHOO YBENMUYEHMS MOTOKA FOPHOSbIXHBIX TYPUCTOB HA FOPHObIX-
nble komnnekcsi ([K) Poccuu. Mpu aTom cnepyeT nogdepkHyTb, 4To ypoBeHb Tpaemat1ama Ha [K Poccun octaetcs poBonbHO Bhico-
kM. OfHA U3 NPUYMH STOFO — HEAOCTATOYHO PA3BMTAS HOPMATMBHO-MPABOBAs 6A3A MEAMLIMHCKOM BE30MACHOCTH FOPHOMbBIXHBIX
KOMM/EKCOB.

Llens nccnenosatms — knaccubmkaumsi FOPHOMbIKHBIX KOMMIEKCOB Poccum Mo ypoBHIO MX MEAMLIMHCKOM HE30MACHOCTU HA OCHOBE
pa3pabOTAHHBIX KPUTEPHEB.

Marepuansi n metoppl nccnegoeanms. MposegeHo anketMposanne 271 cotpyaHuka u nocetutens K, no pesynstatam aHkeTH-
POBAHUS U C y4éToMm cobcTBeHHOro onbita asTopa onpeaeneHsl 20 KpuTepres, B HAOMBOSBLLEHA CTEMEHMU BAUSIOLUMX HO MEOMLIMH-
ckyto 6esonacHoctb K. YkaszaHHble kputepumn bbinn paspenetsl Ha 5 rpynn: «[poektuposaHme obbekTa», «AgMUHUCTPUPOBAHME
[K», «O6cnyxueanme Tpacc», «CnacarensHas cnyx6a», «MeauumHckas NoMOLLL M MEAULMHCKAS SBAKY QLM ».

Pesynbtatsl mccneposamms u mx aHanms. MpepnoxeHa GannbHas WKANA OLEHKKM MeauumHcKkon Besonactoctn [K ¢ BapuaHTamu
MTOrOBOTO PE3YNbTATA MO COBMIOAEHMIO YCNOBMIA MX MEAMUMHCKON Ge30MacHOCTM: «HELOCTATONHbIA YPOBEHb», <MUHUMASIBHO
[OCTOTOYHBIA YPOBEHb», KYMEPEHHbIA YPOBEHb», KMAKCUMASIbHBIA YPOBEHbY.

Mo 3mm kpuTepuam aaHa ouerka 21 K B Poccun m BnmxHem sapybexbe, B pesynbTate KOTOPOM MAKCUMAIBHOMY YPOBHIO MEaM-
uMHCKoM besonacHocTn cootaetctoeanu Tonbko 4 TK (19%); ymepenHomy — 16 TK (76,2%). D1 pesynstaTthl B Lenom cosnanm
C MHEHWEM 3KCMEPTHOTO COOBLLECTBA, YTO CBUAETENLCTBYET 06 3PPEKTUBHOCTH pa3pabOTAHHOM KNACCUGUKALMM.

CpenaHbl BbIBOALI O HEOBXOAUMOCTU BHEAPEHNS AAHHOM KNACCHPUKALMM B CUCTEMY OLEHKU M CEPTUPUKALIMM FOPHOMBIKHBIX KOM-
MIEKCOB C WMPOKMM MHbOopMMpoBaHuem nocetuteneit [K o nonyyeHHbix pesynbrarax.

KnioueBbie cnoBa: ropHosMbIXHLIE KOMMNEKChl, KIaccpukaums, KpUTEPHM, MEBMUMHCKAS 6e30nacHocTb, oueHka B bannax,
Poceurickas Pegepaums

KoHpnuKT nHTEpecoB. ABTOPLI CTATBM MOATBEPXKAAIOT OTCYTCTBUE KOHPIMKTA MHTEPECOB
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Globally, the level of injuries among fans of ski tourism
ranges from 0.6 to 4.1 cases per 1,000 visits [1-3]. There
is no centralized collection of ski injury data in the Russian
Federation. According to the internal reporting documen-
tation, at the largest ski resorts of the country — Rosa Khutor,
Sorochany, Mountain Air and others, this figure ranges from
1.5 to 2.5 incidents per 1,000 visits.

According to the Federal Tourism Agency, for the ski sea-
sons 2015-2017, tourist flow at Russian resorts and recre-
ation centers amounted to more than 6 million people per
year [4]. Even if we estimate very roughly the frequency of
visits fo ski resorts by each tourist of 1-2 times per season, we
can predict up to 30 thousand traumatic incidents.

Such an “additional” flow of patients increases the load
on the territorial medical infrastructure in the regions where
the ski resorts operate, and requires creation of a system for
providing medical assistance to victims from the moment of
injury to discharge from the hospital.

Unfortunately, in the Russian standards for the design of in-
dustrial facilities, the concept of a ski track as a sports build-
ing structure is absent. Therefore, not a single SNIP and
SANPIN contains safety requirements that are mandatory for
the design of such facilities.

In the ski industry, despite the adoption of a number of nor-
mative legal acts, there is still a deficit in the legislative
framework for the safety requirements for ski tourism. To date,
there are no normatively fixed criteria for a comprehensive
assessment of medical safety at ski resorts. In the existing reg-
ulations, the issues of ensuring the medical safety of skiers are
covered fragmentarily, in a number of cases — in a contra-
dictory way 23, None of these regulations contain a com-
prehensive assessment methodology that would allow po-
tential visitors to make an independent conclusion about the
safety of the services provided at the ski resort. Also, they do
not provide the specialists of the ski resort with a compre-
hensive approach to the organization of a system for pre-
venting medical incidents and effective assistance to poten-
tial victims.

The aim of the study is to classify the ski resorts in Rus-
sia according to the levels of their medical safety based on
the developed criteria.

Materials and research methods. At the first stage, a
survey was conducted, which included 271 employees and
visitors of the ski resort, as well as employees of emergency
rescue teams and other operational services involved in
providing assistance to victims on the ski slopes. Based on
the results of this survey, it was decided to divide the ski re-
sort into 3 safety levels: minimum sufficient, moderate and
maximum. The division is based on the 20 most significant,
in our opinion, criteria that allow us to assess the peculiari-
ties of the functioning of the ski resort from the point of view
of the medical safety of skiers and visitors. These 20 indi-

T GOSTR 55881-2016 “Tourist services. General requirements for the ac-
tivities of ski resorts "

2 GOST 57279-2016 "Assessment of the services of ski resorts"

3 On the approval of the procedure for the classification of objects of the
tourism industry, including hotels and other accommodation facilities, ski
slopes and beaches, carried out by accredited organizations: order of the Min-
istry of Culture of Russia dated July 11, 2014 No. 1215, Appendix 19
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cators characterizing the effectiveness and conditions of
providing assistance to victims on the territory of the ski re-
sort were combined into 5 groups.

Research results and their analysis.

The first group — object design

1.1. The presence of tracks of "red" and "black" ® levels
of difficulty in accordance with the classification of GOST R
55881-2016°.

This indicator was adopted by us in view of an objective
increase in risk when descending on the tracks of the "red"
and "black" level. According to marketers, among the visi-
tors of the ski resort, the slopes of the "blue" level of difficulty
are mostin demand, despite the fact that they are considered
to be tracks for beginners. Even experienced skiers, who are
aware of the complexity of the "red" and "black" slopes and
adequately assess their strength, rarely spend the whole
day on such slopes, preferring to alternate them with more
gentle "blue" slopes. An increased risk of skiing on "red" and
"black" slopes is associated with: their steeper slope and,
therefore, with a higher kinetic energy of a likely fall or col-
lision of skiers; a smaller width and less space for maneu-
vering when avoiding a collision; higher altitude and more
severe climatic conditions (wind). In addition, due to the
steepness of their slopes, the snow cover on "black" slopes
is often not processed or is not properly processed by snow
plowing machines, creating additional difficulties when ma-
neuvering during downhill skiing.

1.2. Availability of engineering protection of routes and
supports of chairlifts from avalanches in potentially danger-
ous places.

The most common threats to the normal operation of the
gondola, chairlift and funicular-type suspended roads are
avalanches and strong winds. The emergency automation
of modern ropeways is configured to stop functioning inde-
pendently when the wind load on the supports is higher than
the maximum permissible value. This is done to prevent
breakage of cabins and seats, as well as to prevent their dan-
gerous rocking and grazing on the supports. However,
such a stop of a cableway cabins leads to a temporary
blocking of passengers in the seats and cabins of the road,
which, in conditions of low temperatures and low mobility un-
til the moment of unblocking, can lead to dangerous con-
sequences for health.

The threat of damage of cableroad supports from ava-
lanches is leveled by a whole range of measures, including
forecasting avalanche formation, engineering structures,
observation and active impact on avalanche-prone slope ar-
eas. Some of the most commonly used engineering structures
include avalanche-diverting dams, avalanche breakers in
front of cable car pylons, and snow-retaining nets in ava-
lanche-prone areas.

Measures to eliminate the consequences of such situations
should be spelled out in detail in a document called "Emer-
gency Response Plan", drawn up individually for each spe-
cific facility.

4 "Red" track — a track of an average difficulty level
5 "Black" track — a track of a high level of difficulty
6 GOST R 55881-2016 “Tourist services. General requirements for the

activities of ski resorts ", Appendix D



1.3. The nature of the road surface and the width of the
road bed along the entire route to the nearest medical or-
ganization corresponding to the level Ill trauma center.

The speed of medical evacuation of the victim from the ter-
ritory of the ski resort to the hospital depends on the quality
of the road. Many ski resorts being situated outside the
boundaries of municipdlities, in hard-to-reach areas, are
forced to independently build a section of access roads
and clean to it from snow. Sometimes it is a one- or two-lane
dirt road, the sides of which on weekends, during a massive
visit to the object, are filled with spontaneously parked cars,
turning into an insurmountable obstacle for an ambulance
car. Even 300-500 m of such a road can nullify the speed
effect from a wide and cleaned track bed, passing not far
from the main complex.

1.4. Availability of a helipad or of a platform suitable for
receiving helicopters at the facility.

In global practice, ambulance helicopters remain the most
prompt and effective means of medical evacuation of an in-
jured person from the territory of the ski resort. Despite the low
availability of this service in Russia and the ban on helicop-
ter flights in the mountains at night, the possibility of a heli-
copter landing on the territory of the ski resort is a significant
criterion for ensuring the medical safety of its visitors. A small
number of ski resorts in Russia have a helicopter on their ter-
ritory or on the sites next to it. In European countries, where
the experience of organizing ski resorts is much bigger, the
use of an ambulance helicopter to evacuate an injured skier
is a routine event.

The second group is the administration of the ski
complex

2.1. Availability at the facility of a comprehensive plan for
the elimination of consequences of possible emergencies.

The creation of such a plan is the responsibility of the ad-
ministration of a particularly dangerous facility. According to
the law, almost all types of chairlifts represent such a facil-
ity. This document should serve as a basis for conducting reg-
ular trainings with employees and representatives of oper-
ational services to eliminate the consequences of possible
emergencies. Therefore, this document must be adapted to
the specific conditions of the facility. For example, when
planning the actions of employees in the event of an emer-
gency stop of the cable car and of blocking people in the
cabins or on the seats, it is necessary to work out the most
probable ways of unblocking and of lowering them, de-
pending on the distance to the ground, ways of providing
heating and protection from the wind, of providing the sup-
ply of drinking water while carrying out emergency work,
taking into account the specifics of this facility.

2.2. Possibility of calling the rescue service by the visitors
of the ski resort; coverage of the track area with a stable ra-
dio signal for the rescue service.

Itis difficult to overestimate the importance of operational
communication during rescue operations. Visitors should be
able to call for help from anywhere in the ski resort and res-
cuers should be able to contact each other as well as the
control and rescue point or the control room of the ski resort.
In the case when this rule is not observed — such situations
are not uncommon in conditions of a rough terrain — there
is a threat of leaving the victim without any help at all, or there
can be difficulties in obtaining assistance in the required
amount. The issues of covering "dead zones" with a cellu-
lar or radio signal are solved by installing additional equip-
ment for signal retransmission.

2.3. Availability of staff responsible for the operation,
maintenance and emergency response on the chair lifts.

According to the current regulations, the administration of
the ski resort must conclude an agreement for its maintenance
with a professional emergency rescue team or create and
certify such a formation in the structure of the ski resort.
However, in the case of an agreement with a third-party pro-
fessional rescue team and of an extraterritorial deployment
of its employees, a prompt response to an emergency situ-
ation is not always possible. In addition, cable road, like any
complex mechanism, requires timely maintenance and repair.
The presence of ski resort employees responsible for this work
makes it possible to make this segment of security more
manageable, including by improving the qualifications of
these employees in the company that manufactures ropeway
equipment.

2.4. Deadline for bringing the access road into working
condition after snowfall in winter.

The importance of the quality and accessibility of access
roads has already been discussed. Prompt response to the
condition of the roadway in case of a snowfall is one of the
key tasks for ensuring the accessibility of the territory of the
ski resort and, in particular, for a timely medical evacuation
of the victim. The variability of the weather and the likelihood
of heavy snowfalls, especially in mountainous areas, may re-
quire the involvement of considerable forces to solve this
problem. A vivid illustration of this is the situation in the moun-
tainous region of Valais and in the vicinity of the resort of Zer-
matt (Switzerland), where in January 2019, due to heavy
snowfalls and avalanches, traffic on roads and railways
was repeatedly stopped, blocking 9-13 thousand people for
several days in villages and resorts [5-7].

The third group — maintenance of tracks

3.1.The quality of the snow cover on the ski slopes ac-
cording to GOST R 55881-20167.

The quadlity of the snow cover on the slope directly depends
on the efforts applied to control the projectile — skis or
snowboard, as well as the predictability of the trajectory of
the skier during the descent. The presence of ice build-up,
bare soil, bumps or holes on a slope greatly increases the
likelihood of losing control of your ski or snowboard and a
subsequent fall or collision. It should be noted that the im-
portance of this factor for the safety and quality of skiing is
indicated by all specialists and visitors who took part in the
survey. However, due to the high cost of snow compacting
machines, there is a shortage of this equipment on many of
the Russian ski resorts.

3.2. Marking of ski slopes and directions of movement in
accordance with GOST R 55881-2016 8. Provision of
slopes with safety equipment, marking and placement of in-
formation on ski slopes and slopes in accordance with GOST
R 55881-2016°.

High-quality, intuitive and clearly distinguishable track
markings are one of the cornerstones of ensuring the safety
of skiers. When descending, in conditions of frequently
changing slope and direction of the track, it is critical for the
skier and snowboarder to choose an appropriate direction
and speed of movement and to unambiguously interpret
the warning signs. Carefully fencing off dangerous areas, in-
stalling restraining nets at the edge of the track, and secur-
ing mats around obstacles can prevent a significant amount
of injury while riding. At the same time, according to the

7 GOSTR 55881-2016 “Tourist services. General requirements for the
activities of ski resorts ", Appendix B

8 GOSTR 55881-2016 “Tourist services. General requirements for the
activities of ski resorts ", Appendix D

? GOST R 55881-2016 “Tourist services. General requirements for the
activities of ski resorts ", Appendix E
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opinion of employees and visitors, only a few of the ski re-
sorts surveyed by us had a sufficient number of such security
equipment.

3.3. Regular monitoring and research of the snow cover
for the presence of the danger of avalanches and taking
measures for artificial avalanches in especially dangerous ar-
eas; use of the international scale for marking the avalanche
danger of slopes with the provision of relevant information
to visitors.

Avalanches are one of the few natural disasters in moun-
tainous areas that are permanent. Despite the fairly good
knowledge of this phenomenon, no specialist will fully guar-
antee protection from avalanches in the mountains. Never-
theless, the constant monitoring of the state of the snow cover
by specialists, forecasting the processes of crystallization of
snow, construction of special engineering structures and pos-
sibility of actively influence on the slope, as well as artificial
avalanches are important measures to protect skiers from
this threat. The administration of the minor part of ski resorts
surveyed by us pays sufficient attention to this aspect of se-
curity. For the sake of objectivity, it should be noted that not
all ski resorts have a problem of avalanche danger on slopes —
on hilly or flat terrain with man-made slopes, avalanche for-
mation processes are excluded. Nevertheless, even the ski
resorts in mountainous areas often does not have their own
avalanche safety service. The observations of their respective
specialists are carried out "by eye", without using the neces-
sary measurements and methods. One of the options for
solving this problem is the use of information from the ava-
lanche service of the entire mountainous region in which the
ski resorts are located, which does not take into account the
individual conditions of the relief and microclimate of a par-
ticular ski resort and greatly reduces the effectiveness of anti-
avalanche measures.

3.4. Closing of routes in accordance with the working
hours of employees serving the routes and cable cars, de-
pending on weather conditions and on the danger of ava-
lanches.

Timely removal of skiers from a potentially dangerous
track reflects the level of organization of the rescue service
at a particular ski resort. Ideally, after several announcements
on the loudspeaker about the closure of the route and the
stopping of the cable car, the rescue service personnel, to-
gether with the employees of the route service, descend
from the top point of the route and visually monitor the slope,
helping those who cannot go down on their own, and set-
ting signs prohibiting entry to the track. However, on some
of the ski resorts, the process is limited only to announcements
over the loudspeaker or even only to the stop of the cable
car. ltis easy to guess that there is a high probability of leav-
ing an injured or lost skier on the track.

The fourth group — rescue service

4.1. The presence of a specialized control and rescue serv-
ice (ski patrol) with the necessary equipment at the facility.

This is one of the key elements of ensuring the safety of the
skiers on the slope. The functiondlity of the service employ-
ees is very diverse: control over the behavior of visitors;
suppression of dangerous, aggressive skiing; help for those
who are lost or tired; providing first aid to victims with their
subsequent transportation to the place of meeting with the
ambulance brigade; monitoring the state of the route, of its
marking and of the safety of protective structures in haz-
ardous areas, etc. But the main condition for the effective
functioning of this service is the deployment of its employees
on the territory of the ski resort and thus the possibility of a
prompt response to emerging situations. When the admin-
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istration of the ski resort uses the emergency services of the
nearest municipality (NSR station, city rescue service, terri-
torial search and rescue squad, etc.), the response time to an
incident becomes poorly predictable.

4.2. The established mode of operation of the object's res-
cue service.

The rational use of human and material resources and the
promptness of response o situations largely depend on the
competent location of the employees of the control and res-
cue service of the ski resort and on the mode of their work.
In the general case, it is optimal to locate control and rescue
points with service personnel at the top points of the cable
cars, so that all places of probable incidents are located
down the slope. This makes it possible for service person-
nel to arrive at the scene of the incident with a minimum waste
of time. An important addition to this scheme is the mode of
constant patrolling of the slope by the service personnel:
while one rescuer is going down the slope, the second is
waiting for his return at the upper station of the cable car.
Such a patrol scheme assumes a quick descent of the rescuer
to any point on the slope in response to a call. The rest of
the personnel with evacuation equipment stay in the control
and rescue point, ready to move on command to the scene.
With a large length of the main routes, such a scheme of the
functioning of the rescue service makes it possible to minimize
the time to detect the victim and to arrive to him.

However, such a scheme is not the only effective one. For
example, with a short slope length and its good visualization,
the control and rescue point can be located at the lowest
point, near the base of the snowmobile equipment. This will
allow rescuers to arrive quickly to any point on the slope.

4.3. The rescue service employees have documents on
training in the subject / topic / discipline "First aid" in the
amount of at least 16 academic hours; regularity of their re-
peated training.

Regular training in providing first aid to injured people on
the slope allows to maintain the necessary skills, to develop
muscle memory, which is important in stressful situations, and
to develop soft skills — communication skills, self-organiza-
tion, etc. A global trend in the development of first aid skills
is to conduct repeated trainings every six months using sim-
ulation training equipment.

4.4. Estimated time of arrival of the rescue service per-
sonnel to the victim.

As the best indicator for this criterion, we took an interval
of up to 10 minutes. Considering the fact that injuries pre-
vail in the statistics of incidents on the slope, rescuers must be
prepared to respond quickly to an incident and to provide
assistance in case of profuse external bleeding, of shock
trauma and of manifestations of shock in the victim. The time
of arrival of rescuers depends on the area of the patrolled
territory of the ski resort and on the adequate number of em-
ployees of the control and rescue service available. The stan-
dards set outin GOSTR 55881-2016 — 3 rescuers per 10
hectares of surface'® — often need adjustments.

4.5. Scheme and planned time of delivery of the victim to
the medical center or evacuation site.

In the chain of relief and life-saving of the victim, the time
of transporting the victim from the slope is summed up with
other time intervals. Based on the severity of the victim's con-

10 GOSTR 55881-2016 “Tourist services. General requirements for the
activities of ski resorts ", Appendix E, clause 9.3
' On approval of the Procedure for the provision of ambulance, in-

cluding specialized ambulance, medical care: order of the Ministry of
Health of Russia dated June 20, 2013 No. 388n, Appendix 2, clause 6



dition, the time of his/her delivef'y to a medical institution
should be shortened as much as possible. The value of the
time inferval largely characterizes the efficiency of the se-
curity system and the provision of assistance at a particular
ski resort.

The fifth group — medical assistance and medical
evacuation

5.1. Estimated time of arrival of the ambulance team.

According to the Procedure for the provision of ambulance,
including specialized ambulance, medical care, the time of
arrival of the ambulance brigade to the victim should not ex-
ceed 20 minutes''. However, given the remoteness of ski re-
sorts from the borders of the municipality, difficulties in ap-
proaching the territory of the ski resort, workload of the
NSR stations with current calls and a number of other rea-
sons, the time of arrival of the NSR brigade to the territory
of the ski resort when called from the city can significantly in-
crease. The optimal, but expensive solution to this problem
may be the organization of a medical center on the territory
of the facility or the involvement of ambulance teams under
the contract.

The presence of medical workers on the territory of the ski
resort to provide assistance to the injured is one of the main
wishes of the employees of the ASF and other operational
services involved in providing assistance to the injured on the
ski slopes.

5.2. Estimated time of evacuation to a medical organiza-
tion corresponding to a level lll trauma center.

Focusing on the severity of the victim's condition, we con-
ventionally adopted the concept of the “golden hour” as a
starting point for calculating the optimal time intervals in the
rescue chain, realizing that the time from the moment of in-
jury or of development of an emergency to the start of sur-
gery should be as short as possible. The interval of 10 min-
utes established by us as the optimal for this criterion can be
implemented in practice in the case of the proximity of a med-
ical hospital to the territory of the ski resort or when using an
ambulance helicopter for medical evacuation of the victim.

5.3. Provision of medical care on the ferritory of the ski resort.

The availability of emergency medical care for an injured
person on a ski slope is an ambiguous criterion. On one
hand, the data of the survey of employees and visitors of the
ski resort indicate the need for the presence of medical
workers at the foot of the slope as one of the most important
indicators of the safety of skiers. On the other hand, the or-
ganization of such medical support, as a rule, requires con-
siderable financial expenses from the administration of the
ski resort to obtain a license to provide medical care or to
conclude an agreement with a third-party medical organi-
sation for the duty of a medical team on the territory of the
ski resort during the operation of the facility. Other options
are also possible. So, on the territory of the Russian Feder-
ation there are many ski resorts, the administration of which
includes personnel with medical education in the rescue
service of the facility. However, with this option, the provi-
sion of medical care without an appropriate license be-
comes unauthorized.

Evaluation of criteria in points

After the formulation and selection of criteria, each of
them can be evaluated in points — 0, 1, 2. In case of non-
compliance or minimum fulfillment of the requirements of the
criterion, the examined ski resort is given O points; in case of
incomplete fulfillment of the requirements, it is assigned 1
point; with full fulfillment of the requirements of the criterion -
2 points. The maximum possible amount for all sections is 40
points (see Table).

The sum of the indicators of the evaluated criteria gives us
a new complex indicator — the index of medical safety of the
ski resort. In our opinion, this index most fully reflects the ex-
pected effectiveness of rendering assistance to a visitor of the
ski resort when he/she gets an injury or develops an emer-
gency.

At the second stage of the study, we conducted a survey
according to the selected criteria with an assessment of the
results in points and with the assignment of the ski resort to
one of the conditional levels of medical safety:

Insufficient level — less than 7 points — in our opinion, in
such cases, visitors cannot be admitted to the ski resort.

The minimum sufficient level is 7-15 points.

Moderate level — 16-32 points.

The maximum level is 33-40 points.

The calculation of points was carried out on the basis of:

- publicly available data contained in publications about
the ski resort;

- results of the questionnaire survey of employees and man-
agement of the ski resort;

- own observations.

For the survey, we selected ski resorts that comply with the
mandatory norms of the current legislation. For example, the
operation, the system of quick evacuation of passengers from
any point of the cable cars, as well as all stages of the life
cycle of the cable cars at the facility had to comply with the
Safety Rules for passenger cable cars and funiculars'?.

We also introduced special conditions according to the cri-
teria:

1.2. Availability of engineering protection of routes and
supports of chairlifts from avalanches in potentially danger-
ous places.

2.4. Deadline for bringing the access road into working
condition after snowfall in winter.

3.3. Regular monitoring and research of the snow cover
for the presence of the danger of avalanches and taking
measures for their artificial descent in especially dangerous
areas; use of the international scale for marking the ava-
lanche danger of slopes with the provision of relevant infor-
mation to visitors.

According to the specified criteria, the ski resort score
should have been at least 1 point for each criterion. If at least
one of the criteria is assessed at O points, the operation of
the ski resort, in our opinion, should be prohibited. Such con-
ditions were infroduced due to their importance for ensuring
the safety of the cable car users, to combat the avalanche
threat as the most probable natural emergency factor at the
ski resort and to ensure unhindered medical evacuation of the
victim from the territory of the ski resort.

In accordance with the developed criteria, an assessment
of 21 ski resorts in Russia and neighboring countries was
given. As a result, the following 4 objects (19.0%) were clas-
sified with the maximum level of medical safety:

- Rosa Khutor ski resort (33 points), which confirms the
opinion of most experts and skiers about it as the leading ski
resort in Russia;

- sports complex "Kant", located within the city of Moscow
(33 points);

- Alpine skiing center "Abzakovo" (34 points) — a large
all-season sports complex in the Republic of Bashkortostan;

12.0On approval of federal norms and rules in the field of industrial
safety. Safety rules for passenger cable cars and funiculars: order of the Fed-
eral Service for Environmental, Technological and Nuclear Supervision
dated 06.02.2014 No. 42
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OueHKO ropHONbKHBIX KOMIIEKCOB NO KpUTepusm GesonacHoctn
Evaluation of ski resorts according to safety criteria

Ta6nuua /Table

Ipynna / Group

Kpurepwuit / Criterion

Ouetka, 6annsi / Assessment, points

0

1

1. Mpoekt1posakme
obbekra Designing
an object

Hannuwne Tpacc yepHoro 1 KpacHoro yposHs
CNOXHOCTH B COOTBETCTBUM C KNACCHbHKa-
unert Mpunoxenuna [ TOCT P 55881-2016
Presence of black and red level trails in ac-
cordance with the classification listed in Ap-
pendix G GOSTR 55881-2016

[a, yepHble Tpaccel —gua-
Na3soH yknoHos — >22°/ >
40%

Yes, black slopes — slope
range —>22° /> 40%

[a, kpacHbie Tpaccsl —
AMANA30H YKAOHOB
Tpaccel ot 16 o 22° —
ot 25% no 40%

Yes, red slopes — slope
range 16t0 22 ° —

Het / No

25% to 40%
MhxeHepHas sawmta Tpace 1 onop kaHat- | Het / No [a, no MHeHuio npo- MpenycmoTpeHo npu
HbIX OPOT OT JIABMH B MOTEHLMANBHO Onac- €KTUPOBLLMKOB NPOEKTUPOBAHMM M

HbIX MECTaX
Engineering protection of routes and rope-
way supports from avalanches in potentially
dangerous places

Yes, according to de-
signers

obecneyeHo npu
cTpouTenscTee
Foreseen during de-
sign stage and pro-
vided during
construction stage

XapakTep AOPOXHOMO MOKPLITHS 1 LUMPUHA
NonoTHa AOPOTM HA BCEM MapLpyTe [0 6nu-
xaiweit JIMO, cootsetcTaylowwelt Tpasmo-
uentpy lll yposHs

Nature of road surface and road bed width
along the entire route to the nearest medical
organisation corresponding to the level IlI
trauma center

OpHononocHas rpyHToBast
Single-lane unpaved

[syxnonocHas rpyHTo-
BAS MM ORHOMONOCHAS
C TBEPAbIM NOKPLITHEM
Two-lane unpaved or
single-lane paved

[eyxnonocHas u
LMpe C TBepabiM no-
KpbITMEM

Two-lane and wider
paved

cnyx6bl nocetutensmm K, nokpeitne nno-
QMM TPACC YCTOMUMBBIM PAAMOCHTHANOM
ANSi QBAPUIAHOM Cly X6l

Possibility of calling the rescue service by the
visitors of the ski resort, covering of the track
area with a stable radio signal for the emer-
gency service

Tpacc
Not over the entire trail
area

Hanunune Ha obbekTe BepTONETHOM MNO- Het / No [a - & gHesroe pems | La — npuroana k pa-
WAAKM MU NNOLLAAKM, NPUTOAHOM ans Yes — in doytime 60Te 1 B HOuHOE
npuema BepToneTos Bpems
Availability of a helipad or of a platform suit- Yes — suitable for
able for receiving helicopters at the facility work at night
2. ABMAHACTPUPO- [ Hanuune Ha obbekTte KomnnekcHoro nnana | Her / No Ha / Yes [a - nposenenne
Banne K NMKBMAAUMM ABAPUMAHBIX M YPE3BbIYAMHbIX TPEHMPOBOK C NEPCO-
Administration of ski cuTyaumit HQNOM He pexe op-
resort Availability of a comprehensive emergency HOro pasa B noaroaa
response plan at the facility Yes — training with
personnel at least
once every six months
BoamoxHocTb BeI3OBA CnacaTensHoM Her / No He no sceit nnowaan | Obecneunsaercs no

BCEM Niowaam Tpacc
Provided over the en-
tire trail area

Hanunune Ha obbekTe coTpyaHMKkos, oTBeT-
CTBEHHBIX 30 PYHKLMOHUPOBAHHME, 06CNyXM-
BAHWE M AEMCTBMS NPU ABAPMIAHBIX
cutyaunax Ha KK

Availability of employees responsible for the
operation, maintenance and actions in emer-
gency situations at the chairlift

Ja, Ho coTpyaHmKM He
MMEIOT CNeuManbHOM NoAro-
TOBKU

Yes, but employees have no
special training

[a - cneunanucrs
NPOXOAST perynspHyto
aTrectaumio B obnactu
npombiLuneHHoN 6e3-
onacHocTH

Yes — specialists are
regularly certified in the
field of industrial safety

[a - cneumanmcrsl
NPOXOAAT perynsp-
HYIO aTTeCTauMIO B
06nacTH NpOMbILLNEH-
HoM BesonacHocTy,
4TO NoATBEpPXAGETCA
cepTUPUKATOM OPpu-
LMaNbHOrO NPON3BO-
AMTENs O NPOXOXAE-
HWW OByUeHNs

Yes — specialists un-
dergo regular certifi-
cation in the field of
industrial safety, which
is confirmed by a cer-
tificate of the official
training centre

Cpok npuBeaeHHNs NOAbe3[HOM JOPOTH B pa-
60uee COCTORHME NOCNEe CHEronaaad B 3MM-
Hee Bpems, Y

Time for bringing the access road into work-
ing condition after snowfall in winter

12 u 6onee
12 hours and more

Menee 12

Less than 12 hours

OnepatusHoe pearu-
POBAHME HA TeKyllee
COCTOSIHME NOAb-
€3/HbIX NyTen

Prompt response to the
current state of access
roads

3. ObcenysxmBaHue
tpacc / Tracks
maintenance

KauecTBo cHeXHOro NokpbITMSt HA rOpHO-
NBIKHBIX TPACCAX B COOTBETCTBUM C [1puno-
xennem B TOCT P 55881-2016

Quality of the snow cover on the ski slopes in
accordance with Appendix B of GOST R
55881-2016

1-/ BApMAHT — nepsHOM
CKIOH, fons 06paboTaHHbIX
yuactkos tpaccsl — o 30%
Option 1 — ice slope, share
of processed route sections —

up to 30%

CHer ecTecTBeHHbIN UK
MCKYCCTBEHHBINM, Nofiro-
TOBNEHHBLI C MOMOLLbIO
CHEroynNOTHUTENbHbIX
mawmH (CYM) Ha nnot-
HOM rpyHTe

Snow, natural or artifi-
cial, prepared with
snow compacting ma-
chines on dense ground

CHer nnoTHbIf — ecTe-
CTBEHHBIM MNK UCKYC-
CTBEHHBI — MOArOTOB-
NEHHBINA C MOMOLLbIO
CYM, Ha nnotHom
rpyHTe 6€3 BbIGOMH,
BYrpoB, SiM M KECTKMX
kombeB. OBHAXeHHbIX
y4actkos — HeT. Hons
NbAUCTBIX YHOCTKOB
tpaccel — meHee 10%
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Mpogonxenue Tabnuusi /The continuation of the table

Tpynna / Group

Kpurepwii / Criterion

Ouerka, 6annsi / Assessment, points

0

1

2

2-1 BOPMAHT — CHEr Ha BCEM
CKIIOHe He 06paboTaH cHe-
rOYMNOTHATENBHOM MALLK-
HOM, C BONbLUMM KOAIMYECT-
BOM BbIGOMH, BYrpoB 1 sm.
[ons 0BHaXEHHbIX U NbaK-
cTbix yyactkos — go 30%

Option 2 — snow on the en-
tire slope has not been
processed by a snow com-
pacting machine, with a
large number of potholes,
bumps and holes. Share of
bare and icy areas — up to

30%

Hanunuue nebonbioro
KONMYECTBA BLIGOWH,
6yrpos 1 am.[ons nbau-
CTIX Y4OCTKOB TPACCHI —
no 30%. O6HaxeHHble
YHOCTKM MU MOKPbINA
cHer — metee 10 %
Tpacce

Presence of a small
number of potholes,
bumps and holes. Share
of icy sections on the
route is up to 30%. Bare
sections or wet snow —
less than 10% of the
trail

Snow — natural or ar-
tificial — is dense, pre-
pared with snow
compacting machines,
on dense ground,
without potholes,
bumps, pits and hard
lumps. There are no
exposed areas. Share
of icy sections of the
route is less than 10%

Pa3MeTK TOPHOMBIXHEIX TPACC M HAMPABAE- | o /N Yactuaro cooteert- CoorteeTtcreyet

HWI ABMXEHMS B COOTBETCTBUM C [1punoxe- cryet Compliant

unem I TOCT P 55881-2016. Partially compliant

ObecneyeHHocTb Tpacc cpeactsamu bes-

ONACHOCTH, MAPKMPOBKA M Pa3MELLEeHMe WH-

bOPMALMK HO TOPHONBIXHBIX TPACCAX W

cknoHax B cooTeTcTaum ¢ MNpunoxernem E

TOCT P 55881-2016

Marking of ski slopes and directions of

movement in accordance with Appendix D

GOST R 55881-2016. Security of the slopes

with safety equipment, marking and place-

ment of information on ski slopes in accor-

dance with Appendix E of GOST R

55881-2016

Perynsproe Habnioperune u nccneposanmne | Her / No [a / Yes Ha-ranvume Ha

CHEXHOrO MOKPOBA HA MPEAMET HaNWuHs OGnekTe NOCTOAHHOMN

ONACHOCTH CXOAQ NABMH M MPUHATHE Mep CHeronasuHHON

1Sl UCKYCCTBEHHOTO CXOAQA IABKH HA 0co60 cnyxBei. nm oteyr-

onacHslx ysacTkax. Mcnonsaosaxue mexay- €TBME onacHoc

HOPOAHOM LKANEI MOPKMPOBKM NABMHOONAC- CXORA NABUH BBUAY

HOCTM CKJIOHOB C NPEAOCTABNEHHUEM penbeda mecTHoCT

MHOPMALMM NOCETUTENSIM ;eosn;n'ruera;:cﬁgr_

Regular monitoring and examination of the service vafhe facility.

snow cover looking for the presence of dan- Or absence of danger

ger of avalanches and taking measures for of avalanches due fo

making artificial avalanches in especially the terrain specifics

dangerous areas Use of the international

scale for marking the avalanche hazard of

slopes with the provision of information to

visitors _ .

3aKpbITUE TPACC B COOTBETCTBUM CO BPEME- Ha, popmanshoe 0?"' f'qolccc I:,%Z;ZP::ZO_
Her / No ABNEHUEM MO POMKOJ P

HeM paboTbl 06CYXMBAIOLMX TPACCHI Ka-
HATHBIX IOPOT, O TAKXE BBMAY MOrOAHbIX
YCNOBMIA M CyLLECTBYIOLLEN ONACHOCTM CXOAA
NaBUH

Closing slopes in accordance with operating
hours of cable cars serving the trails, as well
as due to weather conditions and existing
danger of avalanches

CBAA3W MM HA CTEHAAX
Yes, formal, with an an-
nouncement over
speakerphone or at
stands

KPBITMS CUNAMM CO-
TPYAHWKOB O6bekTa
Yes, with an inspec-
tion of tracks after
they have been
closed by facility staff

4. CnacaTtenbHas
cnyx6a / Rescue
service

MpucyTcteme Ha obbekTe CNeLUManM3npo-

BAHHOM KOHTPOSLHO-CNACATENLHOM ClTyXGbi
(nbIXHBIA NATPY”nb) ¢ HeobxoAUMbIM 0BOPY-
[OBGHUEM B Cly4de, KOTAA TPACCA OTKPLITA

Presence of a specialized control and rescue
service (ski patrol) with all the necessary
equipment, when track is open

Ockasanune NOMOLWM — He
OPraHM3oBAHO

First aid provision — not or-
ganized

O6cnyxuBaiowpin nep-
coHan obbekTa obyueH
npuemam 1 obnapaet
HOBbIKOMM OKA3AHMS
nepBoi NOMOLLM
Facility maintenance
personnel are trained in
techniques and first aid
skills

BmTaTe obvekta
cobcTeeHHas cnaca-
TenbHas cnyx6a ¢ He-
06X0ANMBIM
CHapskeHWem

Facility has its own
rescue service with all
the necessary equip-
ment

YcraHoenen PeXuMm dyHKUMOHMPOBAHMS Het / No OTNpaBKA NLIXHOFO becnepeboitHoe nat-
cnacatensHoi cnyxbel obbekta naTpyns npu noctyrne- | PYMPOBaHHKe Tpacc
Operai de of the object’ - HWM CUTHANA O NPO- COTPYAHMKAMM
perating mode of the object's rescue serv p Trouble-proof pa-
ice has been established MCLIECTBMM HO Tpacce rOIlIJ' PF b p L
Ski patrol dispatch upon tl;o 'ng i’ the fracks
receipt of a signa Yy employees
about an incident on the
trac
Hanndie y CoTpyAHNKOB CNACATENEHOTO Her / No [a. TosTopHoe 06-

$OPMMPOBAHHMS OKYMeHTOB 06 0Byu4eHMM
no npeamety/teme /pucunnamne «Okasa-
HWe NepBOJt NOMOLLM» B OBbeme He MeHee
16 aKaaeMUHecknx 4acoB; PerynspHOCTb
NOBTOPHOTO 0byyeHHs

Rescue team personnel have documents cer-
tifying their training in "First aid" discipline
within at least 16 academic hours; regularity
of retraining

[a. MosTopHoe obyuye-
HME pexe OfHOro pasa
30 CE30H.

Re-training less than
once a season.

yueHue He pexe op-
HOTO PA3d 30 CE30H
Re-training at least
once a season




Oxonyanue Tabnuusl /The end of the table

Ouetka, 6annsl / Assessment, points

Estimated time of arrival of rescue service
personnel to a victim

No service or more than 30

min

Tpynna / Group Kpurepuit / Criterion
0 1 2
PacuetHoe Bpems npubbITUS COTPYAHNMKOB Hert cnyx6bt mnn >30 mun 11-30 muH B npepenax 10 mun
cnacarensbHoi cyx6bl K NOCTPAABLIEMY 11-30 min Within 10 min

Cxema 1 nnaHupyemoe Bpems JOCTABKM Mo-
CTPOAABLIEro 1O MEAULIMHCKOTO MyHKTA MK
3BAKYQLMOHHOM NAOWAAKM

Scheme and planned time of delivery of the
victim to medical center or evacuation site

B nopsinke camo- 1 B3amnmo-
nomowwm unu 6onee 30 muH

Self-help and mutual help or

more than 30 minutes

Cunamu cnacatensHoi
cnyx6ebl B npegenax 20
- 30 mun

By rescue service within
20-30 minutes

Cunamm cnacarens-
HOM cnyx6bl B npefe-
nax 20 MuH

By rescue service
within 20 minutes

5. MeauumHckas no-
MOLLb M MeAMLMH-
ckas ssakyauus /
Medical assistance
and medical evacu-
ation

PacuetHoe Bpemst npubbiTns 6puraas CMI

Estimated time of arrival of ambulance team

Mpubbitne 6purapsr CMI e
cpok cabiwe 20 MuH nocne
o6paLLeHns MK 3BaKyaLs

NONYTHLIM TOAHCMOPTOM

Arrival of ambulance team
within 20 minutes after a call

or evacuation by passing
transport

Mpubebite Gpuraasl
CMI1 8 Teuenmne 20

MUH nocne obpatueHus

Arrival of ambulance
team within 20 minutes
after a call

[exypcrtso 6purag
CMI1 ¢ tpaHcnoptom
B MEPMOA HOXOXAE-
HWSI HO TEPPUTOPUM
nocetutenen unu
npubbite Gpuragpl
CMI B Tevenmne 5 mun
nocne obpalueHms

Duty of an ambulance
team with fransport on
the ski complex terri-
tory while visitors are
there or arrival of am-
bulance team within 5
minutes after a call

PacueTHoe Bpems MeaMUMHCKON 3BAKY ALK
1o JIMO, coorsercrByioLeit TPABMOLEHTPY
Il ypoeHs

Estimated duration of medical evacuation to
medical organisation corresponding to the
level Ill trauma center

Bonee 20 mun

More than 20 min

B reuenne 11-20 muu

Within 11-20 min

TO MUH U MeHee

10 min or less

ObecneyeHHOCTb MEAMLIMHCKON NOMOLLBIO
Ha Tepputopmm K

Provision of medical care on the territory of
ski resort

Het / No

MpucytcTeue Ha Teppu-
TOpUM 0BbEKTA Mean-
LMHCKOTO paBoTHUKA
npu otcytetemm y K
NMLEH3MU HO OKA3aHKe
MeZANOMOLLM

Presence of a medical
worker on the territory
of the facility if the ski
resort does not have a
license to provide med-
ical care

JIMueH3MpoBaHHBIN
MeANyHKT B CTPYKType
obbekTa 1nu fe-
XypcTBo Bpuragabl
CMT1/meppaboThmka
B MeANnyHKTe No foro-
BOPY BO BpeMms pa-
60Tl MOABLEMHMKOB
Licensed first-aid post
in the facility structure
or contractual duty of
ambulance team /

paramedic in first-aid
post during operation
of ski elevators

- Sorochany ski resort (35 points) — the largest ski resort
in the Moscow region.

Sixteen ski resorts (76.2%) were classified with a moder-
ate level of medical safety. This category includes such pop-
ular ski resorts as the all-season resort Okhta Park in the
Leningrad Region, the Sheregesh tourist center in the Ke-
merovo Region, the Bolshoi Vudyavr ski resort in the Mur-
mansk Region, the Kholdomi mountain resort in the
Khabarovsk Territory, the all-season tourist recreational com-
plex "Arkhyz" in the Karachay-Cherkess Republic, the all-
season "resort town" "Krasnaya Polyana" (formerly "Gorki
Gorod" of the Krasnodar Territory), the ski resort "Mountain
Air" in the Sakhalin Region, etc.

The tourist complex "Azish-Tau" (11 points) in the Repub-
lic of Adygea fell into the category of the minimum accept-
able level of medical safety.

The data we have obtained coincide with the results of
many unofficial surveys conducted on Internet forums, and
with the conclusions of the experts of the ski industry on the
quality and safety of services provided at the ski resorts of
Russia [8-10].

Megnumna katactpodp N222021

It should be emphasized that the analysis of the conditions
for the functioning of the ski resorts according to the selected
criteria and an attempt to distribute them info conditional lev-
els does not mean their division into good and bad. The pro-
posed methodology makes it possible to identify risk factors
and possibilities of providing assistance to victims at ski re-
sorts. The presented classification of ski resorts can help the
administration of individual ski resorts to form and to con-
cretise development plans, as well as to create healthy com-
petition to attract clients.

Conclusion

1. The proposed method for assessing the level of medical
safety of ski resorts has demonstrated its viability. The results
of its application coincide with expert assessments and can
be used for inspection and certification of ski resorts.

2. The level of medical safety assigned to ski resorts should
be included in their mandatory characteristics, and all con-
sumers of services should be able to familiarize themselves
with them.

3. Improving the level of medical safety will be a signifi-
cant incentive for the further work of the administration of the
ski resorts to improve the quality of service for ski tourists.
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%B0%D1%82%D1%82%D0%BE%D1%82%D1%80%D0%B5%D0%B7
9%D0%B0%D0%BD%D0%BE%D1%82%D0%B2%D0%BD%D0%B5%D 1
%88%D0%BD%D0%B5%D0%B3%D0%BE%D0%BC%D0%B8%D1%80
%D0%B0/43809082

8. HaupoHanbHbIi TypucTnieckuin cotos. Ton-10 ropHombIXHbIX Kypop-
To8 Poccun. dnektpoHHbii pecypc: https://rusunion.com/top-10-
gornolyzhnyh-kurortov-rossii

9. 10 nyywmx ropHOnbIXHbIX KypopTos Poccum. DnekTpoHHIit pecypc:
https://make-trip.ru/russia/gornolyzhnye-kurorty-rossii

10. 19 nyuwmx ropHosnbixHbix KypopTos Poccum. DnextpoHHbii pecypc:
https:/ /travelest.ru/rossiya/reyting-19-luchshih-gornolyzhnyh-kurortov
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