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Abstract: In the event of a Tokyo metropolitan earthquake, it is assumed that a large number of injuries will 

occur and it will be difficult for medical workers in the affected area to cope with them. Therefore, 

dispatching Disaster Medical Assistance Teams (DMAT) promptly to a hospital where many severely injured 

patients are transported is an important way to support medical treatment and transportation and reduce the 

burden on hospitals in the affected area. This study considered the use of aircraft to dispatch DMAT by 

simulating transportation to the disaster base hospital based on the rescue activity to recover people trapped 

in collapsed buildings after the Southern Tokyo Inland Earthquake. Given the high likelihood that seriously 

injured patients with high survival rates will be transported, and considering the accessibility between 

disaster base hospitals and temporary helicopter landing sites, analysis of the support system of DMAT 

showed that dispatching DMAT to support medical treatment and transportation at Yokohama City 

University Medical Center (with a roof heliport) and Saiseikai Yokohamashi Tobu Hospital is an effective 

way to improve the lifesaving rate. 
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1. Introduction 

In the Great Hanshin-Awaji Earthquake, 6,434 

people died, but it was reported that about 500 dead 

could have been saved if appropriate treatment was 

carried out. In the event of a Tokyo metropolitan 

earthquake, it is assumed that a large number of 

injuries will occur, and it will be difficult for medical 

workers in the affected area to cope with them 

without assistance. Therefore, dispatching DMAT 

promptly to a hospital where many severely injured 

patients are transported is an important way to 

support medical treatment and transportation, and 

reduces the burden on hospitals in the affected area. 

In particular, although it is effective to dispatch 

DMAT using an air route that is not affected by road 

conditions, it is necessary to consider aircraft 

operations because of the limited number of 

available aircraft in a disaster situation. 

In a previous study of the transportation of injured 

people after an earthquake, Hiruma et al. organized 
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the relation of groups involved in wide-area medical 

transportation (Hiruma et al., 2009). The study stated 

that the prefecture responsible for directing a 

helicopter must establish the number of seriously 

injured patients, quickly select a candidate hospital 

for the transfer destination, and decide whether to 

transport the patients outside the disaster area. In 

addition, Ikeuchi et al. used historical data of the 

Great Hanshin-Awaji Earthquake to study the actual 

cases of injured people transported between hospitals 

(Ikeuchi et al., 2013). Ikeuchi et al. stated that it is 

important for the base hospital in the disaster area to 

be in charge of quickly transferring injured people to 

hospitals outside the disaster area. 

Okagaki et al. developed DMAT software for the 

Tokyo metropolitan earthquake, predicted the 

damage caused by shaking and fire, and carried out 

an accessibility evaluation for compatible disaster 

base hospitals (Okagaki and Sadamitsu, 2017). 

However, this evaluation has not specifically 

considered dispatch of DMAT using an aircraft. 

Based on the above, to support disaster base 

hospitals immediately after an earthquake, it is 

important to immediately identify the disaster base 

hospital where a large number of injured patients 

may be transported and dispatch DMAT as quickly 

as possible to provide support even in the event of a 

traffic obstruction resulting from the earthquake. 

Therefore, in this study, we predicted the number of 

seriously injured patients transported to a disaster 

base hospital immediately after the earthquake for 

each span of time, and analyzed the accessibility of 

the temporary helicopter landing site around the 

hospital to identify where a large number of 

seriously injured patients are likely to be transported 

based on easy access to a temporary helicopter 

landing site. 

Fig. 1.1 shows the flow of this study. We 

constructed a simulated rescue of people trapped 

under collapsed buildings in Yokohama City based 

on our own previous study (Kina et al., 2018), in 

which we simulated the transport of people rescued 

from under collapsed buildings to the disaster base 

hospital, and considered the travel time and route 

from the hospital to the temporary helicopter landing 

site. 

Table 1.1 shows the allowable time divisions for 

wide-area medical transportation of targeted patients 

based on the results of the Hanshin-Awaji 

Earthquake survey of the accommodation of medical 

facilities after a disaster (Otomo, 2004). We judged 

that these time divisions would provide a useful basis 

for wide-area medical transportation to consider 

aircraft operations for those people trapped under 

collapsed buildings who have a large total number of 

injuries with a long allowable time. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1.1. Research flow 

 

Table 1.1. Allowable time for wide-area medical 

transportation based on injury of target patient 

Allowable 

time 

(hours) 

Thoracoabdominal 

trauma 

Head 

trauma 

Crash 

syndrome 

Wide-area 

burns 
Total 

3 5 5 － － 10 

8 30 10 50 － 90 

24 50 20 200 10 280 

72 － － 120 － 120 

Total 85 35 370 10 500 

Object of this study 

Occurrence of 

the Southern Tokyo Inland Earthquake 

Calculate the number of people 

trapped in collapsed buildings

Execute rescue activity simulation

Execute transfer simulation of

rescued persons

to the nearest disaster base hospitals 

Consider aircraft-based DMAT support system

Evaluate access to

temporary helicopter landing sites

around disaster base hospitals

Road blockage due to building collapse

and traffic congestion
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2. Regional characteristics of Yokohama City 

Before considering the use of aircraft to dispatch 

DMAT to the disaster base hospital in Yokohama 

City, Kanagawa Prefecture, after the occurrence of 

the Southern Tokyo Inland Earthquake, we 

considered the regional characteristics of Yokohama 

City. 

 

2.1 Terrain, population, building and road 

conditions 

Located in the eastern part of Kanagawa 

Prefecture, Yokohama City occupies 435 square 

kilometers, about 18% of the entire area of the 

prefecture. Alluvial rivers and lowlands along the 

coast raise concerns about the amplification of 

seismic motion and liquefaction during earthquakes. 

With a total population of approximately 3.72 

million according to the 2015 census, Yokohama 

City has the nation's largest population as a city. 

Approximately 270,000 buildings (about 41%) are 

old earthquake-resistant structures, whereas 

approximately 390,000 (about 59%) are new 

earthquake-resistant constructions. Regions with 

high percentages of old earthquake-resistant 

buildings include Nishi Ward, Naka Ward, Minami 

Ward, Sakae Ward and Isogo Ward. 

As of April 1, 2017, Yokohama City includes 

7618.9 km of roads, with approximately 48.6% less 

than 5.5 m wide, posing an obstacle to lifesaving and 

rescue activities. Conversely, the city's congestion 

level (= traffic volume / traffic capacity) on 

weekdays is 0.64 on a national average (calculated 

from 2015 national road street traffic situation 

investigation), while Yokohama City is 0.99, 

showing the highest value among the big cities of the 

whole country such as Tokyo 23 wards and 

Kawasaki City, etc. Given that traffic congestion 

occurs in each part of the city even during normal 

times, further traffic congestion is expected at the 

time of a disaster, with a high possibility of causing 

interference with the passage of emergency vehicles. 

As a result, it is important to consider using aircraft 

to dispatch DMAT. 

 

2.2 Earthquake scenarios 

Fig. 2.1 shows the seismic intensity (based on the 

classifications of the Japan Meteorological Agency) 

of the Southern Tokyo Inland Earthquake of 

Kanagawa Earthquake Damage Assumption 

Investigation used in this study. We targeted this 

earthquake because of its high probability of 

recurrence, with a maximum seismic intensity of 6 or 

more mainly in Yokohama City and Kawasaki City. 

As a result, many people will sustain severe injuries, 

so there is a high likelihood that medical treatment 

and transportation support by DMAT will be 

implemented. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2.1. Assumed seismic intensity 

 

3. Setting the conditions of the simulation 

 

3.1 Outline of rescue simulation in previous study 

On GIS, we built a simulation of firefighter 

operations to rescue people trapped under collapsed 

buildings in Yokohama City, assuming that the 

Southern Tokyo Inland Earthquake occurred at 5:00 
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a.m. The simulation considered the effects of road 

blockage from collapsed buildings, congestion 

caused by the earthquake, convocation rate, and 

firefighters’ rest time. 

Fig. 3.1 shows the number of people trapped under 

collapsed wooden and non-wooden buildings as a 

result of shaking and cliff collapse, calculated in a 

250-square-meter grid. Fig. 3.2 summarizes by 

administrative distinction the number of people 

trapped under collapsed buildings. 

In this research, we consider dispatching DMAT 

via aircraft, using this data to simulate the 

transportation of people trapped under collapsed 

buildings to the disaster base hospital based on 

firefighters’ rescue activities. 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 3.1. Number of people trapped in  

collapsed buildings (250-square meter grid) 

 

 

 

 

 

 

 

 

 

Fig. 3.2. Number of people trapped in collapsed  

buildings (administrative distinction) 

3.2 Regional characteristics of the transportation 

area of disaster base hospitals 

According to the Yokohama City Disaster 

Prevention Plan (Yokohama city disaster prevention 

meeting, 2018), disaster base hospitals should mainly 

accept seriously injured patients. In addition, as a 

rule, seriously injured patients should be transported 

to the nearest disaster base hospital. In this study, we 

connected the 250-square-meter grid (Fig. 2.1) with 

the shortest travel distance from the 13 hospitals 

designated as disaster base hospitals in Yokohama 

City and the population levels based on the 2015 

census, to establish the transport area of the disaster 

base hospitals. 

Fig. 3.3 shows the transport area of the disaster 

base hospitals. Examining regional characteristics of 

transportation areas by disaster base hospital, we 

analyzed the percentage of wooden buildings, the 

ratio of old earthquake resistant buildings to wooden 

buildings, and the percentage of road area by width 

to clarify areas that are likely to cause problems in 

transportation activities immediately after an 

earthquake. In addition, our analysis excluded 

buildings for which the construction year and 

motorway are unknown. 

Fig. 3.4 shows the regional characteristics that 

result from analyzing these disaster base hospitals. 

Although the ratios of wooden houses show no 

significant differences from one transport base area 

to another, the same is not true of the ratios of old 

earthquake-resistant buildings to wooden buildings 

and road area by width. In particular, with regard to 

the Yokohama City University Medical Center (D), 

Keiyu Hospital (G), and Yokohama City Minato Red 

Cross Hospital (I), a major reason for the high ratio 

of old earthquake-resistant buildings to wooden 

buildings is that the transportation area includes the 

old wooden dense urban areas of Nishi Ward, Naka 

Ward, and Minami Ward. In addition, in the transport 

area of the Yokohama City University Medical 
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Center (D), the ratio of road area narrower than 4 m 

is high, so the risk of road blockage from collapsed 

buildings is considered high compared to the 

transport areas of other hospitals. 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 3.3. Transportation area by disaster base hospital 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 3.4. Regional characteristics of transport areas 

 

3.3 Transport process to disaster base hospital 

Fig. 3.5 shows the people trapped in collapsed 

buildings, combined with the shortest travel distance 

to the hospitals in Yokohama City, in the 250-square 

meter grid using the transport areas in Fig. 3.3. 

Additionally, Table 3.1 shows the location and 

available number of beds of disaster base hospitals, 

and the expected number of people trapped under 

collapsed buildings that need to be transported to 

each hospital. 

The disaster base hospital expected to receive the 

largest number of patients rescued from under 

collapsed buildings is the Saiseikai Yokohamashi 

Tobu Hospital (A). Most of these patients will come 

from Tsurumi Ward and Kohoku Ward. In addition, 

at the Saiseikai Yokohamashi Tobu Hospital (A) and 

Yokohama Rosai Hospital (B), study results show 

that the number of people trapped under collapsed 

buildings who are transported may exceed the 

number of beds available at these facilities. 

In an actual earthquake disaster, it is likely that 

trauma and burn patients, along with patients from 

outside Yokohama City, also will be transported. 

This fact, coupled with the possibility that the 

number of patients accepted and patient transfer 

information cannot be entered using Emergency 

Management Information System (EMIS), makes it 

important to dispatch DMAT immediately after the 

earthquake to support medical treatment and 

transportation in these hospitals. 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 3.5. Transport zone by disaster base hospital
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Table 3.1. Details of disaster base hospitals 

ID Disaster base hospital name Location 
Available  

beds 

People 

transported 

A 
Saiseikai Yokohamashi Tobu 

Hospital 
Tsurumi 560 731 

B Yokohama Rosai Hospital Kohoku 650 697 

C 

Showa University 

Yokohamashi Hokubu 

Hospital 

Tsuzuki 689 532 

D 
Yokohama City University 

Medical Center 
Minami 726 361 

E 

Showa University 

Yokohamashi Fujigaoka 

Hospital 

Aoba 584 351 

F 
Yokohama Municipal 

Citizen’s Hospital 
Hodogaya 650 309 

G Keiyu Hospital Nishi 410 218 

H 

St. Marianna University, 

Yokohama City Seibu 

Hospital 

Asahi 518 202 

I 
Yokohama city Minato 

Red Cross Hospital 
Naka 634 75 

J 
Yokohama Minami Kyosai 

Hospital 
Kanazawa 565 61 

K 
Saiseikai Yokohamashi 

Nanbu Hospital 
Konan 500 60 

L 

National Hospital 

Organization Yokohama 

Medical Center 

Totsuka 510 50 

M 
Yokohama city University 

Hospital 
Kanazawa 674 19 

People transported = number of people trapped under collapsed buildings 

who are expected to be transported. 

 

Based on this transportation area, in the next 

chapter, we simulate transportation to the disaster 

base hospital of people rescued from under collapsed 

buildings, and predict the number of patients 

transported over time after the occurrence of the 

earthquake. In addition, in this research, as soon as 

the rescue activities were completed, it was set to be 

transported to the disaster base hospital, and the 

simulation was conducted. 

 

3.4 Role of temporary helicopter landing site 

Fig. 3.6 shows 37 temporary helicopter landing 

sites in Yokohama City (Kanagawa Prefecture 

Disaster Prevention Conference, 2018), along with 

the size of the helicopter that can take off and land at 

each site. In addition to these temporary sites, two 

disaster base hospitals in Yokohama City— 

Yokohama City University Medical Center (D) and 

Yokohama City Minato Red Cross Hospital 

(I)—each have roof heliports. Other disaster base 

hospitals lack roof heliports, making it necessary to 

utilize temporary helicopter landing sites. Therefore, 

to immediately dispatch DMAT with helicopters 

after the earthquake, it is important to evaluate the 

accessibility of temporary helicopter landing sites 

from each disaster base hospital. In this study, the 

travel time and travel path from disaster base 

hospitals to temporary helicopter landing sites were 

factored by accounting for the influence of the 

earthquake on the road traffic network. 

 

 

 

 

 

 

 

 

 

 

 

Fig. 3.6. Temporary helicopter landing sites 

 

4. Using Aircraft to Dispatch DMAT 

 

4.1 Transition of patients transported to disaster 

base hospitals 

Fig. 4.1 shows the simulation results of the 

transition of patients transported over time to the top 

five disaster base hospitals, with many patients being 

transported. The number of survivors is calculated 

using the relationship between the time since the 

occurrence of the earthquake and the survival rate, 

based on the rescue activity records of Higashinada 

Ward Kobe city after the Great Hanshin Awaji 

Earthquake (Kuwata and Takada, 2003). 

Additionally, Fig. 4.2 shows the transition of the 

number of survivors over time. 
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Fig. 4.1. Transition of patients transported 

 

 

 

 

 

 

 

 

 

Fig. 4.2. Transition of survivors 

 

According to Figs. 4.1-4.2, the top three hospitals 

receiving transported patients are Saiseikai 

Yokohamashi Tobu Hospital, Yokohama Rosai 

Hospital, and Showa University Yokohamashi 

Hokubu Hospital, but the top three based on the 

number of survivors are Saiseikai Yokohamashi 

Tobu Hospital, Yokohama Rosai Hospital, and 

Yokohama City University Medical Center. In 

addition, the hospital with the largest number of 

survivors 24 hours after the earthquake is Yokohama 

City University Medical Center. 

The reason for this is that many people would be 

trapped under collapsed buildings in the area around 

Yokohama City University Medical Center, where 

there are many wooden buildings of the old 

earthquake-resistance standard. In addition, 

compared with the rescue operation for people 

trapped under collapsed buildings in the 

transportation area of the disaster base hospital in the 

northern part of Yokohama City, rescue operations in 

the transportation area in Minami Ward and Naka 

Ward would be implemented relatively quickly. 

Immediately after the earthquake, based on 

difficulty in sharing information about patient 

transport, the simulation results in Fig. 4.1-4.2 

enable us to consider the support system of DMAT 

and transportation of injured patients that are 

effective at improving survival rates. 
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4.2 Evaluation of the accessibility of temporary 

helicopter landing sites 

Table 4.1 shows the travel time and distance from 

the top three temporary helicopter landing sites, with 

short travel times for the top four disaster base 

hospitals that have a large number of patients to be 

transported (except for the Yokohama City 

University Medical Center (d) with its roof heliport), 

taking into consideration the earthquake's impact on 

roads and traffic network. 

Additionally, Fig. 4.3 shows the route from the 

disaster base hospitals to the top three temporary 

helicopter landing sites, with short travel times, 

emergency traffic routes, and road widths of 13 m or 

more, which are likely to experience less blockage 

from collapsed buildings. 

From Table 4.1, we can see that Saiseikai 

Yokohamashi Tobu Hospital does not have a roof 

heliport, but it can use the adjacent Shimosumiyoshi 

Park, yielding a high likelihood of dispatching 

DMAT using aircraft. In addition, as the accessibility 

evaluation from Showa University Yokohamashi 

Hokubu Hospital to temporary helicopter landing 

sites shows, Ichigao High School (with a long travel 

distance) resulted in a shorter arrival time than 

Kuzugaya Park (with a short travel distance). This is 

because on the way from the Showa University 

Yokohamashi Hokubu Hospital to the Kuzugaya 

Park, road blockage caused by collapsed buildings 

reduces driving speed. 

Based on these results, and considering the 

influence of earthquakes on the road transportation 

network, it is assumed that it is difficult to access 

temporary helicopter landing sites near the disaster 

base hospital, so it is important to consider 

alternatives such as other temporary helicopter 

landing sites reached on emergency traffic routes and 

wide roads. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(a) Saiseikai Yokohamashi Tobu Hospital 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(b) Yokohama Rosai Hospital 

 

Fig.4.3. Route from disaster base hospital to 

temporary landing site 
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(c) Showa University Yokohamashi Hokubu Hospital 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(d) Showa University Yokohamashi Fujigaoka 

Hospital 

 

Fig.4.3. Route from disaster base hospital to 

temporary landing site 

Table 4.1. Accessibility evaluation 

ID 
Disaster base 

hospital 
Landing site 

Travel 

time 

(minutes) 

Travel 

distance 

(km) 

A 

Saiseikai 

Yokohamashi 

Tobu Hospital 

Shimosueyoshi Park 11 0.3 

Tsurumi University 26 3.2 

Minato Mirai 21 

Earthquake-proof 

berth 

37 10.1 

B 
Yokohama 

Rosai Hospital 

Nissan Field Kozukue 30 1.9 

Mitsuzawa Park 58 7.1 

Kishine Park 62 3.6 

C 

Showa 

University 

Yokohamashi 

Hokubu 

Hospital 

Ichigao High School 43 5.9 

Nissan Field Kozukue 55 8.9 

Kuzugaya Park 58 1.7 

E 

Showa 

University 

Yokohamashi 

Fujigaoka 

Hospital 

Ichigao High School 20 2.4 

Nagasakadani Park 52 8.9 

Wakabadai Park 63 13.0 

Landing site = Temporary helicopter landing site. 

 

4.3 Using aircraft to dispatch DMAT 

Fig. 4.4 overlays the transition of survivors shown 

in Fig. 4.2 on the time periods when the helicopters 

can operate. 

In this study, it is assumed that the Southern 

Tokyo Inland Earthquake occurs at 5 a.m. 

Additionally, based on the fact that helicopter 

activity time was limited to daylight hours in the 

Great East Japan Earthquake, our study assumes that 

if the weather conditions are good, helicopters can 

fly for about 12 hours after the earthquake (Aratani 

et al., 2013). 

Furthermore, based on the high likelihood that 

seriously injured patients with high survival rates 

will be transported, and the results of evaluating 

accessibility from the disaster base hospital to the 

temporary helicopter landing sites, we have shown 

that dispatching DMAT to Yokohama City 

University Medical Center (with a roof heliport) and 

Saiseikai Yokohamashi Tobu Hospital will offer 

effective support of medical treatment and 

transportation. 

As a result, immediately after the occurrence of 

the Southern Tokyo Inland Earthquake, it has 
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become clear that, among the disaster base hospitals 

in Yokohama City, Yokohama City University 

Medical Center and Saiseikai Yokohamashi Tobu 

Hospital are likely to play the role of quickly 

transporting seriously injured patients to hospitals 

outside the disaster area. 

In addition, at other disaster base hospitals to 

which large numbers of seriously injured patients are 

transported, it is important to secure access from the 

disaster base hospital to the temporary helicopter 

landing site to dispatch DMAT smoothly using 

aircraft. In those cases, it is also assumed that it will 

be difficult to access nearby temporary helicopter 

landing sites, making it highly necessary to carry out 

traffic control and eliminate obstacles on the road 

from the hospital to the temporary helicopter landing 

site immediately after the earthquake disaster in 

cooperation with related organizations, including the 

road manager and the police. 

Furthermore, Table 4.2 shows approximate 

implementation value based on helicopter size 

(Kobayashi and Tanaka, 2006). The Mitsuzawa Park 

temporary helicopter landing site, where 

accessibility from Yokohama Rosai Hospital is 

relatively high, can accommodate takeoffs and 

landings of large helicopters, and therefore can 

transport more patients. Moreover, based on the 

hospital's role as a wide-area support activity base, 

coordination with relevant organizations involved in 

the transport of seriously injured patients is highly 

likely to be carried out smoothly. 

Therefore, not only when dispatching DMAT, but 

also when selecting a temporary helicopter landing 

site for transportation of seriously injured patients, it 

is important to evaluate accessibility from disaster 

base hospitals, and to take into account both the size 

of the helicopter that can land and the ease of 

coordination with related organizations. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 4.4. Time periods when helicopters can operate 

 

Table 4.2. Classification of different aircraft sizes 

Aircraft 

size 

Flight 

time 

(hours) 

Maximum number  

of people who can be 

transported 

Required 

landing area 

(m2) 

Small 2.5 0~2 30 × 30 

Medium 2.5~4.0 4~6 50 × 50 

Large 2.5~5.0 10~24 100 × 100 

 

5. Conclusions 

In this study, to identify disaster base hospitals 

that are assumed to receive a large number of 

seriously injured patients and that have easy access 

to temporary helicopter landing sites, we simulated 

the transport of people rescued from being trapped 

under collapsed buildings to the disaster base 

hospital, and considered the travel time and travel 

route from the disaster base hospital to the temporary 

helicopter landing site. 

As a result of this analysis, we were able to 

predict the number of seriously injured patients 

transported to disaster base hospitals over time. 

Moreover, considering the effects of the earthquake 

on the road traffic network, we evaluated the 

accessibility from hospital to temporary helicopter 

landing sites, and discussed the support system of 

DMAT using aircraft. The results obtained are 

summarized below. 
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1) The disaster base hospitals expected to receive the 

largest number of people rescued from under 

collapsed buildings were Saiseikai Yokohamashi 

Tobu Hospital (731), Yokohama Rosai Hospital 

(697), and Showa University Yokohamashi Hokubu 

Hospital (532). In addition, we found that at 

Saiseikai Yokohamashi Tobu Hospital and 

Yokohama Rosai Hospital, transporting only the 

number of people trapped under collapsed buildings 

may exceed the number of available beds. 

2) Regarding the support system of DMAT, based on 

the high possibility that seriously injured patients 

with high survival rate will be transported, and the 

evaluation results of accessibility from the disaster 

base hospital to the temporary helicopter landing site, 

dispatching DMAT to Yokohama City University 

Medical Center (with a roof heliport) and Saiseikai 

Yokohamashi Tobu Hospital is an effective way to 

improve lifesaving rate and to support medical 

treatment and transportation. 

3) At other disaster base hospitals to which a large 

number of seriously injured patients are transported, 

it is important to secure access from the disaster base 

hospital to the temporary helicopter landing site to 

dispatch DMAT smoothly using aircraft. In addition, 

it is assumed that it is difficult to access temporary 

helicopter landing sites near the disaster base 

hospitals, so it is important to consider alternatives, 

such as using other temporary helicopter landing 

sites reachable through emergency traffic routes and 

wide roads. 

The results obtained in this study will be used in 

advance planning for the transport of seriously 

injured patients at disaster base hospitals that are 

likely to play the role of quickly transporting 

seriously injured patients accepted inside the disaster 

area to hospitals outside the disaster area. These 

results also show the productivity of dispatching 

DMAT to a disaster base hospital and its 

effectiveness in improving survival rates when 

information is disorganized in the immediate 

aftermath of the earthquake. 

As to the assessment of the impact of factors such 

as road blockage by collapsed buildings and road 

congestion after an earthquake, it is difficult to 

evaluate earthquake resistance and the setback of 

roadside buildings. Furthermore, in simulating 

transport activity, this study did not consider the 

change in waiting time at the end of the rescue 

activity caused by transport and route changes. 

Also, for future research, we built a simulation 

that transports seriously injured patients to disaster 

base hospital to Staging Care Unit (SCU), and 

identified the number of aircraft required for 

transport and the number of patients that can be 

transported. These factors are considered to be 

important for the creation of a finalized 

transportation plan for injured people. 
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