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ABSTRACT

It is important to secure the golden time of emergency vehicles for quick responses in disaster
situations, such as fire, rescue, and first aid. This study proposes plans Emergency Vehicle
Preemption (EVP) based on the analysis of emergency vehicle operation to secure the golden time
of emergency vehicles and increase driving safety. The emergency vehicle dispatch statistics,
© 2023, The Korea Institute of emergency vehicle traffic accident statistics, and survey were used for the analysis. As a result of
Intelligent Transport Systems. Al the analysis, the frequency of dispatch of emergency vehicles and traffic accidents are increasing
rights reserved. gradually, but the rate of securing the golden time of emergency vehicles is approximately half,
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indicating that improvement measures are urgent. In the questionnaire survey, most citizens consent
to the necessity of introducing EVP. In addition, the criteria for the range of emergency vehicles that
could provide EVP and the allowable time for waiting were derived. These results could be used
to prepare EVP operation strategies, and it is expected to contribute to improving emergency vehicle
operation safety and increasing the golden time securing rate through a rapid expansion of EVP.

Key words : Emergency vehicle, Emergency vehicle preemption, Dispatch data, Traffic accident, Survey
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<Table 1> Comparison of domestic and overseas emergency vehicle coverage

Vehicle Korea USA Japan Germany UK.
Fire truck O O O O O
Ambulance ) ) @) @) @)
Blood supply vehicle O O @)
Police car @) @) @) ) @)
Military vehicle @) @) @) @)
Criminal transport vehicle @) @) @)
Bodyguard vehicle @)
Civil defense vehicle O ¢)
Road management vehicle @) @) @)
Mail transport vehicle @) @)
Dangerous Goods transport vehicle ©)
Disaster dispatch vehicle o o
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<Table 2> Number of dispatches by the time of arrival at the fire site (Unit:Case, %)

Classification Dispatch time Residential fire Vehicle fire Factory fire
0-5 minutes 14,986 4,706 2,291
Number of dispatchs 6-10 minutes 6,339 2,778 2,202
(Case) 11 minutes and more 2,442 1,636 753
Total 23,767 9,120 5,246
0-5 minutes 63.1% 51.6% 43.7%
Ratio 3
%) 6-10 minutes 26.7% 30.5% 42.0%
11 minutes and more 10.3% 17.9% 14.4%

Note) There were a total of 86,518 dispatches for two years (’17~°18), and the analysis was conducted on top three
categories(residential fire, vehicle fire, factory fire).

<Table 3> Personal damage by the time of arrival at the fire site (Unit:Persons, %)

Residential fire Vehicle fire Factory fire
Classification Dispatch time

Death Injury Death Injury Death Injury

0-5 minutes 238 1,116 14 102 11 121

Number of dispatch 6-10 minutes 127 459 23 98 12 110
(Case) 11 minutes and more 36 131 19 51 13 57

Total 401 1,706 56 251 36 288
) 0-5 minutes 59.4% 65.4% 25.0% 40.6% 30.6% 42.0%
R(;‘)" 6-10 minutes 317% | 269% | 411% | 390% | 333% | 382%
11 minutes and more 9.0% 7.7% 33.9% 20.3% 36.1% 19.8%
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<Table 4> Property damage by the time of arrival at the fire site (Unit:Billion won, %)

Classification Dispatch time Residential fire Vehicle fire Factory fire
0-5 minutes 565 189 913
Number of dispatch 6-10 minutes 411 210 1,893
(Case) 11 minutes and more 245 150 893
Total 1,222 549 3,699
0-5 minutes 46.2% 34.4% 24.7%
Ratio .
%) 6-10 minutes 33.7% 38.3% 512%
11 minutes and more 20.1% 27.3% 24.1%

Note) Property damage due to fire for two years (‘17~’18) was KRW 1.66 trillion, and the analysis was conducted on top three
categories(residential fire, vehicle fire, factory fire).
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<Table 5> Traffic accident of emergency vehicle(Fire engine) (Unit: Case, %)

Classification 2015 2016 2017 2018 2019 Total Annual average

Total number of
occurrences

119 151 142 136 210 758 151.6

FEE wTAL E4ol tlgh <Table 6> AHEH, HYZ o} w2l TAYS Al
8.471(45.1%), 61.871(40.8%) 0.2 At Aol s A& oz, Aafd
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<Table 6> Number of traffic accidents by accident location (Unit:Case, %)

Classification | Intersection | High-speed national highway |  Alley Single road | Parking lot | Other road Total

Total mumber of | ¢, ¢ 38 46 68.4 50 10.0 1516
occurrences

Ratio(%) 40.8% 2.5% 3.0% 45.1% 33% 6.6% 100.0%

<Table 7> Number of traffic accidents by accident type (Unit:Case, %)

Classification Vehicle-to-vehicle accident Single accident Pedestrian accident Other accidents Total

Total number of 1316 52 76 72 151.6
occurrences

Ratio(%) 86.8% 3.4% 5.0% 47% 100.0%

<Table 8> Number of traffic accidents by accident cause (Unit:Case, %)

Classification Total number of occurrences Ratio(%)
Failure to comply with safety driving obligations 64.8 42.7%
Violation of singal 43.6 28.8%
Lane changing 16.8 11.1%
Violation of central line 9.0 5.9%
Violation of pedestrian protection obligation 3.0 2.0%
Vehicle breakdown 1.0 0.7%
Other accident causes 154 102%
Total 151.6 100.0%
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<Table 9> Summary and example of survey questionnaires

Part Contents Classification Survey questionnaires examples
Citizen/
Transportation expert

<Part 1> | Concept description Emergency Vehicle Preemption system, Golden time

Citizen Gender, age, residence, driver’s license, driving experience, average
Z€ . . . . . .
<Part 2> | Sample characteristics weekly driving time, job, mainly used transportation

Transportation expert | Gender, age, field experience

Necessity of introducing EVP, applicable city size, applicable vehicle
types

Citizen/ Comparison of relative importance between securing the golden time
Transportation expert | of emergency vehicles and increasing traffic congestion in other vehicles

Scope of introduction

<Part 3> Importance of EVP

Vehicle communication, maximum available time for EVP, allowable

Side effects of EVP .. .
waiting time

<Example>
When introducing an EVP, please list the applicable vehicle range(target) classification criteria in order of importance.

Service factor Importance ranking

@ Fire transfer L
High importance

@ Emergency rescue

@ Current criminal arrest

@ Patient transfer
® Emergency blood transfer

~ |~~~ |~
LS N O R S

)
)
) !
)
)

Low importance

MRz tEE 2l FHE PR A WA SEE S84 oalg B 95 AFAge e
Qg Aol tid ulgos TARE, AFAF SHNE Axds BEE) Uig 292 A
oA St guAe 7R B4l Ui Aos FHRG B 54l te AL uAue)
A, A7, AFAS, $AWE 4%, 4 49 5 ARE TRGo, AR FHUe A 48, 99,
sigokel 474 9 4, B AT Fo| Aue TPFES TG, BAtoR, A WA S 1F
A SA59 Fu) 2] T o424 st B vteel] te dEe g AT 29
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<Table 10> Characteristics of the citizen sample (Unit:Persons, %)

Attributes Number (%) Attributes Number (%)
Sample size 535 (100.0%) On foot 66 (12.3%)
Gend Male 250 (46.7%) Bus 135 (25.2%)
ender i
Female 285 (533%) Mainly used Subway 76 (14.3%)
transportation
2029 150 (28.0%) Vehicle 250 (46.7%)
30-39 187 (35.0%) Bicycle 8 (1.5%)
Age 40-49 125 (234%) Yes 445 (832%)
Driver’s license

50-59 62 (11.6%) No 90 (16.8%)
60 and over 11 2.1%) 0-5 205 (46.0%)

Metropolitan city | 136 (25.4%) 6-10 74 (16.6%)

. Driving experience

Large ci 133 (24.9% 11-15 47 (10.6%

Residence g oy ( ) (Year) ¢ )
Mid-sized city 130 (24.3%) 16-20 51 (11.5%)

Small city 136 (25.4%) 21 and more 68 (15.3%)
Student 49 92%) 0-5 315 (70.8%)

Office worker 296 (55.3%) Average weekly 6-10 90 (20.2%)

Job Self-employment 42 (7.8%) driving time 11-15 17 (3.8%)
Inoccupation 83 (15.5%) (Hour) 16-20 11 (2.5%)

Other jobs 65 (12.2%) 21 and more 12 (2.7%)
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<Table 11> Characteristics of the transportation expert sample (Unit:Persons, %)

Attributes Number (%) Attributes Number (%)
Sample size 126 (100.0%) Male 110 (87.3%)
Gend Femal 13 (103

20-29 14 (11.4%) neer emae (103%)

Non-response 3 (24%)

30-39 43 (34.1%) 0-5 61 (48.5%)

40-49 32 (254%) 6-10 25 (19.8%)

Age .

5050 2 (175% Experiance 11-15 15 (11.9%)

in the field 16-20 5 (4.0%)

60 40
and over > (40%) 20 and over 12 9.5%)
Non-response 10 (7.9%) Non-response 8 (6.3%)
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<Fig. 1> Appropriate city size when introducing EVP
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<Table 12> The necessity of introducing EVP (Unit:Persons, %)

Classification Necessity Unnecessariness Total
Metropolitan city 132 (97.1%) 4 2.9%) 136 (100%)
Large city 132 (99.2%) 1 (0.8%) 133 (100%)
Mid-sized city 127 (97.8%) 3 (22%) 130 (100%)
Small city 135 (99.3%) 1 (0.7%) 136 (100%)
Total 526 (98.3%) 9 (1.7%) 535 (100.0%)

70.0
x*> =3.80
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<Fig. 2> Applicable vehicles when introducing EVP
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<Fig. 3> Appropriate road types when introducing EVP
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<Fig. 4> Relative importance between golden time and traffic congestion
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<Fig. 5> Traffic problems when introducing EVP

7
s A 44 AI7J°1] st Aol s GRkARY A9 108, 5%, 154, 208
5 Aol thste] A SHA2 64.7%7}

e
=)
e
i
S
M
iy
o
fru
i
fuj
3L
&
o

60.0
x% = 24.37
50.0 48.4 p > 0.001
g
P 40.0 351
o 30.3
v 300 280
wn
[=
o
2 20.0
(]
[-'4 11 5 10.5
10.0 33 4.5 4.9 6.5
oo 0200 il . 1.6
5 20 25 30 30 and

more
Maximum available time (Minute)

m Citizen H Transportation expert

<Fig. 6> The maximum available time when introducing EVP
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<Table 13> Summary of survey results
Classification Summary

The necessity of introducing EVP

* 98.3% of respondents favor the introduction of EVP

National expansion of EVP

* Regardless of the city size, 90.5% of respondents agreed to expand
the EVP nationwide

Appropriate city size

* All cities (44.0%) > Large city (21.4%) > Metropolitan city (21.2%)

Applicable range of emergency vehicle

» Fire response > Emergency rescue > Emergency blood transportation >
Criminal arrest

Relative importance between golden time for emergency
vehicle and traffic congestion for other vehicle

* Securing golden time for emergency vehicles is much more important
than traffic congestion in other vehicles (94.6% of respondents)

Concerns when operating EVP

* Traffic accident occurrence (36.6%) > EVP abuse (32.0%)

Maximum EVP time that can be provided
(Signal operator perspective)

* 10 minutes (35.1%) > 5 minutes (28.0%) > 15 minutes (15.1%)

Maximum allowable signal waiting time
(Driver’s perspective)

* 10 minutes (37.2%) > 5 minutes (29.9%) > 15 minutes (14.6%)
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