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Abstract

Compared with ground first aid, aviation medical rescue has better advantag-
es in mountain disaster relief, remote transfer and rapid medical rescue re-
sponse, which is an effective supplement to ground medical first aid. China’s
aviation medical rescue is in its infancy, compared with the level of developed
countries there is a big gap. Based on the development and characteristics of
aviation medical rescue in China, this paper combs the process of air-ground
cooperative rescue, analyzes the demand and current situation of air-ground
cooperative rescue in aviation medical rescue in China, and puts forward
some countermeasures to improve the ability of aviation medical rescue in
China.
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1. Introduction

With economic development, the demand for aviation medical rescue is growing
and becoming more and more diversified. The limitations of the traditional sin-
gle ground emergency service system have been highlighted. Aviation medical
rescue has the characteristics of rapid and efficient, and the geographical envi-
ronment, traffic conditions and other factors have little influence. It is a great

expansion and supplement to the ground medical emergency system in space [1]

[2] [3]. Foreign civil aviation powers have established a complete aviation medi-

cal rescue system, and have played a huge role in national health, emergency

rescue and disaster relief, and humanitarian relief.

Compared with traditional rescue methods, aviation medical rescue is more
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professional, which requires hospitals, emergency, airports and other depart-
ments to cooperate with rescue. The command and dispatch relationship is
complex, and it also involves flight safety and security issues. At the same time,
due to the late start of China’s aviation medical rescue, aviation medical rescue
capacity and other developed countries have a large gap, China’s aviation medi-
cal rescue has great development and promotion space [4] [5] [6]. Based on the
demand of air-ground collaboration in aviation medical rescue in China, this
paper combs the process of air-ground collaborative rescue, analyzes the de-
mand and current situation of air-ground collaboration in aviation medical res-
cue in China, and puts forward improvement countermeasures, so as to provide

reference for the improvement of aviation medical rescue ability in China.

2. Air-Ground Collaborative Rescue Process

Aviation medical rescue is divided into two types. The first type refers to the
use of fixed-wing aircrafts or helicopters to deliver rescue forces, drugs and
equipment needed for rescue to the rescue site and implement real-time and
effective rescue. The second category is to transport critically ill patients from
rescue sites to medical institutions, or between medical institutions under
medical care, for further treatment. Helicopter is the main way of aviation
medical rescue [7].

In order to accurately analyze the problems existing in the air-ground coordi-
nation of aviation medical rescue, the air-ground coordination rescue process is
summarized and analyzed. Air-ground coordination of aviation medical rescue
process includes air and ground coordination. The two-part rescue process in-
cludes:

1) To the rescue site stage

After receiving the first aid mission, according to the condition, location, hel-
icopter flight conditions, determine whether the helicopter rescue conditions
meet. If the conditions are satisfied, the helicopter is scheduled, and the unit is
prepared to fly to the rescue site, if not satisfied, dispatch ambulance rescue.

Before the helicopter arrives at the medical rescue site or the predetermined
landing site (accident point), the on-site personnel shall inform the flight per-
sonnel of the on-site real-time situation to assess whether the predetermined
landing site is still suitable for take-off and landing and determine the on-site
rescue mode. To minimize mission risks, helicopter operators need to provide
information support to drivers, including in preflight planning, risk analysis and
route flights, to help them make effective decisions. Small-scale operation can
realize the above responsibilities through direct communication between drivers
and ground operators, while large-scale operators can consider establishing
command centers. Medical rescue operations to and from airports or approved
helicopters are not different from normal operations, but helicopter movements
to and from complex or unprepared rescue objects require careful planning and

take into account multiple risk factors.
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2) The stage of going to medical and health facilities

During the rescue process, the helicopter transported the patient’s discovery
site to the medical and health sites that were approved and qualified or had been
checked in advance by the operator (accident acceptance point). According to
the situation of the scene and patients, if the need for air-ground joint rescue,
dispatch ambulance to. Pre-hospital disposal is carried out by airborne equip-
ment and drugs during flight. Through the location information judgment of
helicopters and ambulances, hospital resources are arranged in advance and pa-
tients are transferred quickly.

Before carrying the rescued personnel to the medical and health facilities or
the pre-determined landing site (medical receiving point), they should inform
the receiving medical personnel of the wounded situation, so as to prepare for
the reception in advance. If the take-off and landing point is a non-medical and
health place, it needs to be transported by ground vehicles. The necessary medi-
cal equipment and personnel should be prepared on the transport vehicle, and
wait in advance at the medical contact point.

Specific air-ground collaborative rescue process is shown in Figure 1.

3. Demand and Status Analysis

Combined with the air-ground collaborative rescue process, the demand of
air-ground collaborative rescue is analyzed, including the following aspects:

1) Air-ground collaborative command

Air-ground collaborative rescue is an effective supplement to the ground res-
cue capability, which is fast, efficient and flexible. However, in the process of
aviation medical rescue, it needs the cooperation of flight crew, random medical
staff, ground support personnel, dispatchers and so on, involving more and
complex personnel, more and more complex collaborative personnel, and in-
volving flight safety and security issues. In the rescue of some major accidents,
multiple helicopters and ground rescue forces may cooperate to complete the
rescue, and the importance of air-ground cooperative command is more promi-
nent [8]. Now China’s aviation rescue forces scattered and weak, air-ground col-
laborative rescue mechanism has not formed. Therefore, it is necessary to estab-
lish specialized agencies or study the air-ground collaborative command tech-
nology to carry out the management of various departments and the air-ground
collaborative command of aviation medical rescue.

2) Air-ground information transmission

In the process of air-ground collaborative rescue, in addition to communica-
tion and coordination between rescue personnel and ground departments
through equipped wireless communication equipment, much real-time informa-
tion involved in the rescue process also needs to be shared. Through information
transmission, we can real-time understand the progress of rescue implementa-
tion, hospital emergency resources, the operation of helicopters and ambulances

and other information. Using 5G network, Internet of Things, wireless
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Figure 1. Flow chart of air-ground collaborative rescue.

communication and other technologies, we can establish an air-ground inte-
grated and information-interoperability air-ground collaborative rescue com-
munication network resources to meet the communication needs of various de-
partments and provide communication, scheduling, decision-making and early
warning support services for air-ground collaborative rescue [4].

3) Airfield rescue team

Air rescuers are more demanding than ground rescuers. Medical personnel
engaged in air medical rescue should not only have professional first aid expe-
rience, but also have helicopter-related knowledge in order to cooperate with the
division of labor between units to complete the rescue task, such as the use of
radio and air rescue safety protection [6]. Previously, China’s medical personnel

involved in aviation medical rescue are usually selected in emergency centers or
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large hospitals, medical experience is rich, but lack of aviation medical know-
ledge, air emergency experience, etc [9]. Therefore, it is necessary to carry out
the whole process, multi-role and multi-task collaborative training for all kinds
of personnel involved in the rescue, and cultivate the team to meet the require-

ments of aviation medical rescue.

4. Improvement Measures

4.1. Construction of a Sound Air-Ground Collaborative Command
and Dispatch Center

Command and dispatch play a central role in the aviation medical rescue mis-
sion, the rescue mission, personnel, equipment, related units unified scheduling
and coordination. China’s aviation medical rescue started late, did not establish
a complete set of aviation medical rescue system, command and dispatch system
is also corresponding lack. Air-ground collaborative rescue involves the collabo-
ration of multiple departments and industries. Each department needs to under-
stand the progress of the overall rescue task, the dynamic allocation of resources,
and obtain the information needed by each department in the implementation of
the task.

Developed countries such as the United States have established an air rescue
system based on major regions and unified central dispatching, which is condu-
cive to unified management and enhances the pertinence and effectiveness of
rescue [7]. China can refer to the establishment of a regional aviation medical
rescue network, which is led by the government, participated by the society and
organized uniformly. Air rescue stations can be built in hospitals that meet the
aviation standards and emergency center command and dispatch information
on the ground can be integrated to realize the sharing of rescue information and
unified dispatch. The management methods can be further improved to con-
struct the standards of aviation medical rescue system, including scheduling
process, transport process, rescue site construction standards, medical equip-
ment standards, etc., to guide the integration of air and ground medical rescue
forces and to build a regional aviation medical rescue network system. Taking
Bayannur city hospital as the center to construct the integrated medical rescue
system of air and land in Mongolia [10]. As the dispatching system of the city’s
air-ground integrated command center, Bayannaoer hospital emergency com-
mand and management platform realizes the resource sharing of the city’s hos-
pital air-ground emergency power and the city’s emergency power, and has the
ability of disease assessment, emergency plan formulation and air-ground emer-

gency coordinated command and dispatch.

4.2. Construction of Air-Ground Interconnection Communication
Network

Aviation medical rescue mission execution has high real-time and security re-

quirements, but the aviation medical rescue mission environment is complex,
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such as in mountainous areas, there will be unable to see and contact the rescue
helicopter. Among the current communication methods, a single one cannot
meet the requirements of air-ground interconnection communication, and the
aviation emergency rescue mission area cannot achieve full coverage, which
cannot meet the needs of voice and communication of the whole voyage. The
sources, types and collection methods of data needed in aviation medical rescue
missions are different. To meet the requirements of various rescue missions,
various data collection, aggregation and rescue data interconnection are needed.
Therefore, it is necessary to comprehensively utilize a variety of communication
methods to realize the construction of air-ground interconnected communica-
tion network.

Based on Beidou, GPS positioning, Beidou satellite communication and 4G/5G
mobile communication technology, the air-ground interconnection communi-
cation network can be constructed to realize the full coverage of aviation emer-
gency rescue information data. At the same time, the aircraft, ground rescue sta-
tion and dispatching center are connected to open up the communication links
of voice, video and data in the whole rescue task, realize the transmission, sto-
rage, sharing and unified management of all data, and provide all-round data
guarantee for the rescue task. In addition, the intelligent rescue equipment can
be realized by using the Internet of Things technology, and the equipment oper-
ation data can be uploaded to the database to facilitate the command and dis-
patch of the equipment. At the same time, the data can also be used for equip-

ment monitoring and task state control.

4.3. Improve the Professional Training Mechanism of Air Medical
Rescue

Medical personnel in aviation medical rescue are usually selected in emergency
centers or large hospitals. Because of the characteristics of the environment in
the rescue mission, medical staff should not only have medical ability, but also
have aviation-related knowledge to adapt to the psychological and physical qual-
ity of special environment. In addition to medical personnel, to participate in
aviation medical rescue management personnel, dispatchers, commanders, secu-
rity personnel have new requirements. In order to improve the joint treatment
ability of aviation medical rescue, it is necessary to strengthen the construction
of aviation medical rescue personnel.

Training is a routine work of the team and a basic practical activity to improve
the ability of aviation rescue support when dealing with emergencies. It is ne-
cessary to develop aviation rescue training plans, carry out targeted training, dis-
tinguish training contents, innovate training methods and improve training
quality in combination with the health emergency tasks undertaken. The access
system of aviation medical rescue personnel can be established, the professional
training mechanism of aviation medical rescue can be improved, and the train-
ing of comprehensive ability, stress ability and team cooperation ability can be

carried out. At the same time, according to the mission characteristics of avia-
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tion medical rescue, the whole process, multi-role and multi-task collaborative
training is carried out for all kinds of personnel in the rescue. Through the team
cooperation training, the simulation of each process and activity in the rescue
task is realized, the cooperation rescue ability between various departments is

trained, and the team meeting the aviation medical rescue is trained.

5. Conclusion

Based on the development status of aviation medical rescue in China, this paper
combs the process of aviation medical rescue, and analyzes the needs of air-ground
coordination in aviation medical rescue in China, including air-ground coordi-
nation command, air-ground information transmission and air-ground profes-
sional rescue teams. According to the air-ground collaborative demand informa-
tion, three improvement measures are put forward to build a perfect air-ground
collaborative command and dispatch center, build air-ground interconnection
communication network and improve the professional training mechanism of
air medical rescue, so as to provide ideas and reference for the improvement of

aviation medical rescue ability.
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