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ABSTRACT

This study examined the impact of COVID-19 on traffic demand (Average Daily Traffic : ADT)
by analyzing the available data on highway traffic volume and the spread of COVID-19 cases in
Korea. This study used the data from 228 permanent traffic counts (PTCs) on highways from January
to May of 2019 and 2020 to analyze the change in ADT. The first cases of infection in Korea
occurred on January 20, 2020, and the maximum daily number of infections was 909 on February
29. On April 30, 2020, the daily number of infections decreased to four. The ADT decreased by
3.3% due to the impact of COVID-19. Considering that the traffic volume has increased 2.3%
annually over the past decade, the actual decrease in ADT due to the COVID-19 is estimated to be
5.6% (3.3% + 2.3%). The ADT for weekends decreased significantly, compared to during the week.
An analysis of the changes in ADT according to the road type revealed decreases in the following:
urban roads -4.6%, rural roads -3.2%, and recreational roads -0.7%. Urban roads decreased the
most, and tourist roads decreased the least.

Key words : Coronavirus Disease 2019 (COVID-19), Traffic Demand, Average Daily Traffic(ADT),

Road Type
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2020 7€ A, ZEYHlo|HAZEZ19 (ZEU)DE A AAZ o Fifdt HE 71X Utk =
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A A Be 27hE0] merhoo] B4k RIS YIal AREe] BES Ak Hel g 2SS
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<Table 1> Number of permanent traffic counts

Region Number of lanes :
2 4 6 8 A

Total 82 140 4 2 228
GG 5 28 2 1 36
GN 7 14 0 1 22
GB 6 10 1 0 17
IN 20 22 0 0 42
JB 20 17 1 0 38
CN 3 27 0 0 30
CB 3 11 0 0 14
GW 18 11 0 0 29

Note : GG=GyeongGi, GN=GyeongNam, GB=GyeongBuk, JN=JeonNam, JB=JeonBuk, CN=ChungNam, CB=ChungBuk, GW=GangWon

<Fig. 1>0lA B5o0] 2020 1€ T A Zda7F e, 29 29900 19 o) ZFLAF009%)S
715590, 49 30900 4% FEOE Atk 49 30Ul HAS 42 2F Sl fUE Ao
2 U SAAsE ootk ARolAe 2199 AGAS] 7 Sbs BAsk] 98 AR A A2l
71 AR AYsta dok AR A AGF7PE 39 2YFE 49 199714 2SS AFHA, 49 20Y FE
59 59714 stE ATV E AFEHJ o, 229 7ol HASE FAR HolE 5€Y 5YFEHE A
g & AT E ASHAT £ AFdAE 22197 15 F ] nAE TS BAE] A8 220

1,000
Feb 29, 2020 RS
800 \ //.\
\\ ,/
600
400 H
Apr 30, 2020
200 4 new cases,
all imported
020 01 10 20 01 10 20 01 10 20 30
Jan February March April
Source: Korea Centers For Disease Control and Prevention

<Fig. 1> COVID-19 infections and trend in Korea (Source : https://www.statista.com/)
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29 B o Z Qs 20201 1~5¥€ ADTE= AW 57] U] 33.% 74ad Aoz BT AgEz
= Aol -47%% Fa Fo| 7 23, ABo| -15%F T4 Zo| 7 AL AowE EMHEY. I,
20199 A= =2 w5 1d018d) tiv] Hit 2.6% S718FF A, 20108 thH] 20.5%(AH T 2.3%) 57t
SIATH=EXSH BREAF, 2020. 4. 27.). ©|¥% AE+ 2% ol wF5Ho| 71 S 1HE o, o
FAZUE QI3 AAZ ADT ZHAE 5.6%3.3% + 2.3%)S A0 2 FAHHA
<Table 2> Change in ADT by region

Contents Total GG GN GB IN JB CN CB GW
Rate of change(%) -33 -34 -4.7 -3.3 -3.1 -1.5 -42 -4.3 -3.1
2. Y Oy AnE(ADT) B3l 2o

29 Ao Z AT ADT ¥ E gz E48) B, Z2uH9 19 A 71 7P 23kd A7)
295 399 ADT 747} 7 & Ao g A9 Y Z21H9 19 49A 5 249 29Y0) 909H e =
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th 449 30¥0l Z2H19 1Y ZEA 5 4502 a3, o] % 59 ADT/F WEA| 3 E3t= o2
Ehdtt 599 ADT 352 Z2119 19 79AE 771 “07oll 77 A L & o3 Ho| trbgol we}, 1 F
A=Y wETart FUKEY] Wl Ao E EAdT
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<Table 3> Change in ADT by month

Contents Total Jan Feb Mar Apr May
Rate of change(%) -33 1.1 -5.1 -5.4 -34 -0.9
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<Table 4> Change in ADT by day of the week

Contents Mon Tue Wed Thu Fri Sat Sun
Rate of change(%) 2.1 2.8 22 2.7 -4.1 -5.1 -3.8

4. NQY Y BF AnS(ADT) #H3l 2o

<Table 5> Change in ADT by region and month

Confens Rate of change(%)

Total Jan Feb Mar Apr May

Total -33 1.1 -5.1 -5.4 -34 -09
GG -3.4 09 -52 -5.0 -32 -1.8
GN -4.7 1.9 -6.3 -8.5 -5.7 22
GB -33 1.9 -3.7 -6.1 -3.7 2.0
IN -3.1 -02 -54 -4.8 -4.1 12
B -1.5 1.3 -4.3 29 -0.5 1.1
CN -4.2 2.6 -59 -6.6 -5.0 -3.4
CB -43 35 -4.1 -8.9 -6.0 -19
GW -3.1 -0.7 -5.2 -42 -1.5 -0.8

Note : Shadings indicate reduction rate of less than -5%

5. X9y oy H@x AnSEHADT) Hat 24

BA9 nlel o], & HolE 34 ADT/F AR 02 34 7443 Ao g BAFL T Fo4
= o E3] A Zastgh AAH o2 E A A9 ADT/E 7P 2A LAas

o] EQY ADT W3/} -7.0%2 7M4 2 Aoz BAET EQY ADT W3} Auzoz e
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<Table 6> Change in ADT by region and day of the week

Rate of change(%)
Contents

Mon Tue Wed Thu Fri Sat Sun

Total 2.1 2.8 22 2.7 4.1 5.1 -3.8
GG 2.8 2.8 -1.6 3.1 3.6 -5.6 4.3
GN 3.1 -3.8 -33 35 -5.6 -6.8 -6.7
GB 24 -35 2.8 3.1 -5.0 2.7 -4.0
IN -1.5 2.6 22 2.8 -4.8 -5.3 -1.7
IB 02 -12 -0.9 -1.0 3.1 3.1 -0.1
CN 3.1 -33 2.7 -3.6 -39 -7.0 -6.2
CB 32 -39 2.6 -33 -4.9 -59 5.7
GW 2.0 2.7 2.6 -19 34 -4.5 -5.0

Note : Shadings indicate reduction rate of less than -5%
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<Table 7> Correlation analysis (Spatial analysis)

Total Jan Feb Mar Apr May
Contents
N R N R N R N R N R N R
GG 1,907 | -34 10 0.9 155 5.2 825 5.0 412 32 505 -1.8
GN 270 4.7 0 1.9 139 -6.3 76 -85 39 5.7 16 22
GB 8,262 | -33 0 1.9 2,724 | -37 | 5260 | -6.1 233 -3.7 45 -2.0
IN 51 3.1 0 -0.2 12 -5.4 17 4.8 16 4.1 6 1.2
B 21 -15 1 1.3 4 4.3 8 29 5 0.5 3 1.1
CN 239 -4.2 0 2.6 69 -59 141 -6.6 19 -5.0 10 -34
CB 60 4.3 0 35 10 4.1 34 -8.9 1 -6.0 15 -1.9
GW 57 3.1 0 -0.7 7 -52 29 42 17 -15 4 -0.8
Correlation coefficient 0.042 -0.149 0.553 -0.029 0.077 -0.176

Note : N = Number of infections, R = Rate of traffic volume change(%)

2) R BN (AAZ 24)
‘9 717 00} 9 ADT WEhe® 7k 4
A%7t -08042 o), BAHoRE BF &

-

AHAAE B35 Adl= <Table 8>3 2t} F+ WS 7F A4
Uty 74]7} }—Xﬁag 4 g 01‘:} i 3?—/91@ A3
FAPN

32

<Table 8> Correlation analysis (Time series analysis)

Contents Jan Feb Mar Apr May Correla‘tlon
coefficient
N 11 3,131 6,390 742 604
Total -0.804
R 1.1 5.1 54 34 0.9
N 10 165 825 412 505
GG -0.540
R 0.9 52 5.0 -32 -1.8
N 0 139 76 39 16
GN -0.726
R 1.9 -6.3 -85 5.7 22
N 0 2,724 5,260 233 45
GB -0.750
R 1.9 3.7 -6.1 -3.7 20
N 0 12 17 16 6
IN -0.815
R -0.2 54 -4.8 4.1 12
N 1 5 8 5 3
B -0.748
R 13 43 29 -05 1.1
N 0 69 141 19 10
CN -0.684
R 26 59 -6.6 5.0 34
N 0 10 34 1 15
CB -0.656
R 35 4.1 -89 -6.0 -19
N 0 7 29 17 4
GW -0.469
R -0.7 52 42 -1.5 -0.8

Note : N = Number of infections, R = Rate of traffic volume change(%)
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<Table 9> Variables used in cluster analysis

=

(e}

2 YET Ao, w3 - A9 dg
% %(Annual Average Daily Traffic :
2

ET

HlE YEhiH, Y 2%

[
He

AADT)®| that
29 EAS /M & YeEE 1

Variables

Definition

K30(%)

Design hourly volume |/ AADT

Ratio of passenger car(%)

Passenger car traffic volume / Total traffic volume x 100

Ratio of bus(%)

Bus traffic volume / Total traffic volume x 100

Ratio of truck(%)

Truck traffic volume / Total traffic volume 100

Ratio of day traffic(%)

Day(07:00~19:00) traffic volume / 24hr traffic volume

Ratio of peak hour traffic(%)

Peak hour traffic volume / 24hr traffic volume

Sunday factor

Average daily traffic volume on Sundays / AADT

Vacation factor

Average daily traffic volume during vacation season(8.1~8.31) / AADT

THEY PHoRE KB THEY WS A8 K-8 2HEY L 1F HrE VEoE A
Aoz FAAR] wF 54e 2 28 7ET . & d7olMe BEAR B8, AN =8, 3T
ERE ] 98l 29 £E 3= A

T84 A <Table 10> 2tk AA 2282 - 0] 94 -(THF 1), 19AH(ZF 2), S0AH(DF 2=
TFET 2F 18 AAANRMFEK0)7E B3, FHREE HlEe] Yol oRleE nEsert e E2o
o AEF WEol Ha I wFol hiEe A EER ATEY. IF 2¢ 583 uF v ¥
i, EY wF HlEo] w2 Zo] B gl Bl 7HE 2 SAolth IF 32 AANIAFEK30)7E =1L, &
gdA et F7HEASIE 2 Ao 7 E S0tk st ol HFH AL, #FA Tl AT =
2T Aodth 73 £4 235 T B9, OF 12 BEARY E2, OF 2 ANY E2, OF 3 #%

B T2 godn

<Table 10> Results of cluster analysis

Ratio of io of io of
Road group No. of K30 paz;:;)n;r Ratio of | Ratio of Ra(t;:yo pIe{:EOh(())ur Sunday Vacation
PTI ki fe it
Cs (%) car(%) bus(%) truck(%) traffic(%) | traffic(%) actor actor
1 99 10.8 78.2 1.8 20.0 75.3 7.8 0.90 1.07
2 79 12.8 66.5 19 31.6 80.6 3.1 0.88 1.09
3 50 17.8 71.6 20 20.5 814 8.7 1.09 124
Total 228 13.1 739 19 242 78.5 8.1 0.94 111
2) Yt AUSZHADT) Hst 2N
29 TS Z % ADT ¥sts E2 FIEE BA3) Y, AR 52 -46%, AWE 52 -
32%, RFH B2 -07%% LAREG BAR 227 7P A dasidon, #gn =27 A AA 2
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T2 Wik vrd Ao s Yelt

<Table 11> Change in ADT by road type

Total Urban road Rural road Recreational road
-3.3 -4.6 -3.2 -0.7
Y= BAS) BH, dAHoR 329 ZFEA 57 558 399 490 ADT 747t & 2102 4
=}l AR £29) 39 ADT W7}l -7.0%E 718 3A 72490 B35 =29 AL 329 7Haxt
57} A 4% 49 o] o= ADTY} 3713 Ao EAdY B3 #A3E =29 5Y¢ ADTE J 2 109
2 A¥ T AEF F7He23%) Rus =2A Skt

<Table 12> Change in ADT by road type and month

Contents Total Jan Feb Mar Apr May
Total 33 1.1 5.1 54 -34 -0.9
Urban road -4.6 1.1 -6.0 -7.0 -53 -33
Rural road 32 0.8 -5.1 52 -34 -0.5
Recreational road -0.7 1.6 -34 2.5 0.5 3.1

AQEE B8 HH, AAACE £F Hrke FU ADTL 27 24d Aow BAHn. By v
o #% ADTE 1% W9o® Yeh), 22uhio% Q1@ 9%& mud slow B,

<Table 13> Change in ADT by road type and day of the week

Contents Total Mon Tue Wed Thu Fri Sat Sun

Total -33 2.1 2.8 22 2.7 4.1 5.1 -3.8

Urban road -4.6 -34 -39 -33 4.1 4.5 -6.4 -6.2

Rural road -32 -1.7 2.7 -1.8 25 -4.6 52 -3.0

Recreational road -0.7 0.0 -0.7 -0.6 0.1 -2.6 23 -0.2
£2 E4(§3)% ADT Walsh Aow ADT Wsksle] BANL wotal] 98 =2 33 A= ADT
W3S B3 A= <Table 14>9F 2tk A AARE ABEA AN Z2UH9 4AA 9 (A 4)
3 Aol ADT W3} Apolof]l FEFe mAA e Aoz £48 v ok =2 SAHI)He] dA 24
NA = iiﬂrw ZaA a9 %7”4(110“4) TE Zol= ADT 3} zfolol] FaFe mAA G AoE &

Wt £2 3% ADT W8 Aol Mmd F38AT, A ADT WE Folt Ao
22t G 47) ADT Wl WAL A B AAE B 2 A9 ] B
Aol SE40l 47, e 2| ALY 9 Folsh 22 % 2
G Al WA A 7 AT A LB A Do, 2o o e oA
A 223k Al o R0 S AHth AR ) Z94A 5 Folrk F7F FAClW LEFRT
Zra FAlOI LES A7} Z7heHE AoE AT, B8 B Ao wa) 2ela 47 Ana A=
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<Table 14> Change in ADT by road type and region

Contents Total GW GG GN GB IN B CN CB
Total -33 3.1 -34 4.7 -33 3.1 -1.5 4.2 4.3
Urban road -4.6 -6.1 -3.6 -15 -4.8 -1.5 5.6 -5.0 232
Rural road -32 4.1 -6.9 -1.9 -3.0 4.4 1.0 -5.1 59
Recreational road -0.7 -0.7 2.4 -3.7 2.9 -1.9 1.9 -0.2 3.0
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