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ABSTRACT

Keywords:Highway patrol, Watching duty, Flow speed and flow rate relationship, Field

experiments

The incidents and disturbances are two important factors to influence the safety and
smoothness of traffic flow on the freeway.The highway patrol’s routine duty might be a kind
of disturbance, but there were very few empirical researches about the impacts. Because of
the "Watching Duty” having been a key mean to reorganize the traffic and prevent the
accident by National Highway Police Bureau, it is important to measure the effects of these
duties. According to the locations of vehicle detectors and the assistance from National
Highway Bureau, this study designated the southbound of Taichung section on N1 freeway
as experimental section. Next, this study planned three cases on enforcing the duty.Case 1 -
the officer stays in the patrol car and the car stops in stopping curved on the shoulder.Case 2
- the patrol car stops in stopping curved on the shoulder and the officer stands in the left
front of the patrol car with hand-hold red flag.Case 3 - the patrol car stops in stopping curved
on the shoulder and the officer stands in left front of the patrol car with hand-hold the speed
gun. Based on the average flow speed and flow rate data, this study analyzed the influences
on average speed with three ”Watching Duty” cases under different flow rate conditions.
Finally, this study found that the impacts on the upstream of the test place were smaller than
those of the downstream of the test place. The impacts would decrease progressively in line
of the distances from the test place, no matter upstream and downstream. And, the influence
on speed of the inside lane with higher average speed was higher than that of the outside lane
with lower average speed. In the case of the influence on speed of various mode of duty is
the case 1 larger than the case 2 larger than the case 3. Based on limited traffic conditions,
this study found the above-mentioned fixed-point enforcement method with raising the
seeing police rate can only affect driving behaviors during short time. Furthermore, this
study suggested collecting more data under heavy traffic and it would be useful for planning

the enforcement duty to enhance the traffic safety.
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11-12 3962 4271 4217 5452 3773 4086 4432
12-13 3644 3779 4123 4832 3144 3626 3936
13-14 4300 4240 3707 4866 3607 4063 4136
14-15 4494 4499 5173 5095 4395 4310 4291
15-16 4253 4459 4995 4921 4626 4547 4353
16-17 4329 4448 5168 4905 4672 4474 4274
17-18 4294 4273 4722 4160 3795 4228 4183

FHRKR: RERESBRAY B 124
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Fifpw o HeFz T @iy EEE3 £8 0 5f]* SPSS

=

Au
23

7

e

LBt A PELA AP RT  HE > pF (06 FFE 18 BF ) i

ok 21
PUE

FRBLH 0 ALY RBEAN D A NRARTEZ e L 2T

PR E %

- H A 0=00527T »HFEs% 5 019~0.013~0.165 ~ 0.222 ~ 0.745 ~ 0.082 ~ 0.11

Eowit & iFz2 FiEss | 3 283(F05 (3,44)=283) T g 2409 m & Bk (HO:

i=p2=p3=p4) 2 7REAFEY BAAF P LN ERE T ARFALR 4
3-5+~3-6~3-7~3-8+3-93-10 ~ 3-11 #5 o

235 =i Ri kBT LA

ANOVA
F=
T3 e pd A Tt qe | F gz | BEFR
il 326,339.06 3 108,779.69 0.19 0.902
B R | 25,130,607.92 44 571,150.18
¥4c | 25,456,946.98 47
36 FriniRrEpELiTi
ANOVA
Fe
T3 e pd A Tt qe | F gz | BEFR
il 21,177.75 3 7,059.25 0.013 0.998
| 24,677,069.50 44 560,842.49
¥4c | 24,698,247.25 47
23T I nEREERBTALTTE
ANOVA
¥
i pd R Totaie | F e | BEE
il 369,026.23 3 123,008.74 0.165 0.919
B | 32,750,320.75 44 744,325.47
#fe | 33,119,346.98 47
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238 - niRAEHRIL VT2

ANOVA
a7
T e pd R | TT4e | F e | BEH
KN 675,099.40 3 225,033.13 0.222 0.88
Bp 44,561,014.08 44 1,012,750.32
#Aqr | 45,236,113.48 47
239 dp i RAEKM TSN
ANOVA
FP
T e pd R | TT4e | F g | BEH
N 2,456,691.42 3 818,897.14 0.745 0.531
B 48,348,896.50 44 1,098,838.56
%f- | 50,805,587.92 47
%310 - nERREBIA1TA
ANOVA
_{t_
T 4e fd R | TToqe | F gy | HER
N 139,737.40 3 46,579.13 0.082 0.969
B 24,845,029.58 44 564,659.76
e | 24,984,766.98 47
2311 G- niRPEBmETAHTA
ANOVA
¥
T3 e Apd R T3l 3 e F iz ;gga;-r]vi
o R 187,782.92 3 62,594.31 011 0.954
B 24,966,461.00 44 567,419.57
e | 25,154,243.92 47




d F5 ANOVA £ 7 wf sl B L kR ER M EP AR - Tt > AFF 7 200
TRHBPYF T UEF PP ER-FFIFRPD o EAFTETIL Y 4p 3 10

P10p (REP-F) LR HETASTL R e

RBEIE- P AP ERRTOHE - (06 L 18P )N RR LA
ARG ARR Y R EAAT 2 o AR RARTES e > - FA RPN S
P2 T RS FE G LB 0 SPSS At At S % Ao & 0=0.05
2T HF®EL 145<Fe (6,77) =225 " T TP P EZ P/ R E R 2P L
B oodrd 4120 @ R A G 4oB] 312 ST o

2312117 4p 2117 10 pinERE &K TL,I74

ANOVA
Hix [ =
T A pd R | THEI3{e | F ke | BFE
KN 6,194,817.79 6 1,032,469.63 1.454 0.205
fp 54,674,908.92 7 710,063.75
#i= | 60,869,726.70 83
LR AT
6000
5000
4000
it 3000
2000
1000
0
mE
—~—1104(x2) = 1105(%e) 1106(¥ 1) 107G )
1108 p)  —-1109(-) ——1110(% =)

B 3-11 11% 4p311°% 10 p [ FingE & 5 H
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dAGRT o - 2k B EEp PRI R A B E pEERRC AR
A APIT 0 P E RN E R AT O 2 pAMIRE MR 12T 13 0
214D TR EA GRS T ITREERELRKRE « AikT 5 9k
B - BPAARPEEZGE > P HA G
¥ Opr: 10 PFRF » f— 42 p L 12 [ pr > H
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P63 BPFEEL AR MITERE  MEARELRRS 0 2 FREFRE 0
PREfPEVPAFEFIHR  FIFHRLEP 2 5P 62 8FFRIMELRLF
oo F R E - 12P 1 14 P8R E 7,680 pcu - AP MR B PEE o BRI 21— AP R
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BTN 2FE SRR -
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BhFZERGEHEAG 28210 4p 111 10p HENFREELS) [~
PR NI RETHL B FRAGRESE SR Y BB
P PR BB Y 2 B AR R BE S B S TR KR SR D R
BB REET AF 232 | A BFTAIREFH LY LAY 5P 6
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T HEGIASNREY > B RF 232 TR T upR P NEF 120 1 p
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HETE 1755 176.4 177.0 177.4
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P TR B R IS B E B E AR D A BB TR

EPobdr10? 28 p 6P 1A 615 A2 A E 2 T 55 ¥ 1 Sy
m 10" 28pPp 6PF6 AT 620 A 2 A EE THEF LS 2

S ey o F p 720 &

B g 14 p > £34 10,080 X ficdh L H - B gmi P EY b B 2 FEFAL e 22

FHAET A E L A R RIE > L3 A L2 e TR R AN THES

- ‘—‘F‘R#i*g"‘i—» ;t

I 1746~ 1 18P0 a2 R g s Tibg ¥ 5 5

;}r
\l
1‘“

AE 3 BARZERTE BN TE LR Ry AT R EERE
FARBEZFARERIYPOE LR ETHEHBRETHEEF > f1* Excel :F ¥
R a=0.05 %7 » LEHX HO tol=c2 ; Hi iolfc2 » T MHE B FiR TR %K ef it
BHRBETPETRRERLT AL LRE > AF B HO tpui=p2 s Hr tpi#pe > R pFie F
BT FEFEIRABRNATIR T N APFUEEtRTE T OELTEI R R
Bk m TR REFT PR TRETTORLIAA LB Z2HLIIRRLW D

S A e

AT TR F R AR F S B BIRR XL T IOE o TP b @ 5

EREFI A

5

kL g ;;:f,\%é o T L iﬁﬂi‘%“?#iggfﬁ s ;;_gz—\g] e H_:.ﬁ,g‘.hi;m—r ,

AR EBIRPBRENT AL RERAE LR QR R BRFTREAS B s
FroRFAORFTEELL S4TSR AT 0 i 'S 100KPH 2 B i 20 p 2 8 i B ARLE
F\ ]F‘J ét’ lE/J :!é_ t—"_ 200pCU/hl’/|n Ij P FF“*: ‘li’j ﬁrFIﬂ '&prél/nli?‘:iéﬁ’%t l:ﬁ K§ f"& ° éé(j\ij

TR A#ET o BT b A e EE g 1,200pcu/hr/ing B oAz s BE 0 F PR
1,

400pcu/hr/in 5 ‘e e > & W] k3O 4 e in £ <1,200pcu/hr/In 5 @1,201pcu/hr/in< 4 e i
£ <1,600pcu/hr/In ; ®1,601pcu/hr/In<A eing % 3 & A>3 > 327 12 B3z 5%
PAATE R

o~ Ok

l}:%z

L R EP AR A 0 fid s OOKPH 2§ i 2. 2 8 i S A
hipl B i T o b TOKPH 12T B o s G B AR 5

AT R IriE ~ F PR
TR ER e RAGRENREEFRR AL TE XL R RELGRE 20 A
(2@ "UO0OKPH ; #is @ /iU 110KPH 2. fp % 3 2 3 A AR > @ "UR DL F £ =

PAVTARLS oA AL FEN - M EFRRTERI LB 2B

L dcdy o

41



42

FoHREFTHER

AP AEYIRPERIIPAE AR IR EEZ AR ERFE SRR o 7
P R ERR LB IRER Y B E R R E A BT TR A BN AYH
ﬁé.&gfﬁig’r;mf PR EALTE5 222 1770 202 5 2 A2 B R B9 WA v

B NI F 5 200KPH 2 b 2 dcdy 0 dod 4-25 2 F)ET R 2
g@;fﬂ; BE 322 B REZFFRD > ok 430 A LI o CisHRET AL

i g R BRI 0 3% 2 A Y R

H
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N
A
<
hr
gl
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24-210% 28p 175.5 22 a»® RIF 2 WU R TR 2

mE g e |ER(ER | ER | ER RE| £R
20091028072100| 2 28 0 3 99 0 179 45 0 196
20091028072200| 2 23 1 2 102 94 170 45 61 179
20091028072300| 2 23 2 1 102 99 101 45 98 | 135
20091028072400| 2 23 3 0 101 | 139 0 45 93 0
20091028072500| 2 29 0 0 98 0 0 44 0 0
20091028072600| 2 18 6 3 101 | 108 148 45 78 184
20091028072700| 2 26 1 2 99 92 241 45 1115 144
20091028072800| 2 24 5 4 96 83 91 45 83 131
20091028072900| 2 28 2 2 102 94 99 44 1111 | 185
20091028073000| 2 34 2 1 100 | 105 83 44 1105| 133
20091028073100| 2 29 1 0 102 | 101 0 43 91 0
20091028073200| 2 27 5 0 93 119 0 45 92 0
20091028073300| 2 25 2 2 100 97 101 43 92 143
20091028073400| 2 34 2 0 101 | 101 0 43 114 0
20091028073500| 2 28 1 2 97 101 172 45 98 | 186
20091028073600| 2 20 1 0 105 | 117 0 43 88 0
20091028073700| 2 32 4 1 95 89 96 43 89 126
20091028073800| 2 34 2 3 90 114 172 44 63 158
20091028073900| 2 28 1 2 102 86 93 45 1102 | 126
20091028074000| 2 35 1 0 101 | 101 0 43 | 110 0
TR kR NEREABA Y Bk




3:4310328B177021§@ﬂ§l-§iﬁ-§ﬁ@ Pl B #cdy %

T2 [ [mea| 12 |22 mar| |2 22 [mas
PRI R g e | e | wn |an| wr |£r|E2 | 28
2009102806000, 2 | 6 | 0 | o | 6 | o | o |32 | o | o
20091028060200, 2 | 7 | 0 | o | 8 | o | o |32 | o | o
20091028060300, 2 | 3 | 0 | 0 | 75 | o | 0 |32 | 0 | o
20091028060400, 2 | 6 | 0 | 0 | 8 | o | 0o |32 | 0 | o
20091028060500, 2 | 9 | 0 | 0 | 8 | o | 0 |32 | o0 | o
2001028060600, 2 | 6 | 0 | o | 6 | o | o |32 | o | o
20091028060700, 2 | 5 | o | o | 8 | o | o |32 | o | o
2001028060800, 2 | 9 | 0 | 0 | 79 | o | o |32 | o | o
20091028060900, 2 | 6 | 0 | 0 | 78 | o | 0 |32 | 0 | o
2001028061000, 2 | 4 | 0 | 0 | 8 | o | 0 |32 | 0 | o
2009102806100, 2 | 4 | 0 | 0 | 7 | o | 0 |32 | 0 | o
20091028061200, 2 | 9 | 0o | o | 8 | o | o |32 | o | o
20091028061300] 2 | 11 | 0 | o | 78 | o | o |32 | o | o
20091028061400, 2 | 5 | 0 | 0 | 6 | o | o |32 | 0o | o
20091028061500, 2 | 8 | 0 | 0 | 72 | o | 0 |32 | 0 | o
20091028061600, 2 | 8 | 0 | 0 | 70 | 0o | 0 |32 | 0 | o
20091028061700, 2 | 7 | 0 | 0 | 70 | o | 0 |32 | 0 | o
20091028061800] 2 | 10 | 0 | o | 72 | o | o |32 | o | o
20091028061900, 2 | 7 | 0 | o | 8 | o | o |32 | o | o
2009102806200, 2 | 10 | 0 | 0 | 75 | o | o |32 | o | o
FRE: REIE 2BLHY F1 /4
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344 HEETHREEL $ 4

B im iR R 175.5 176.4 177.0 177.4
1201 1201 1201 1201
Q 1200 . 1601 | 1200 . 1601 | 1200 . 1601 | 1200 . 1601
AT R A R N R N
1600 1600 1600 1600
& (KPH) 108.9 | 105.1 | 100.3 | 110.1 | 107.2 | 105.1 | 108.4 | 105.3 | 102.0 | 104.9 | 101.2 | 98.6
7]
#
| oA 671 | 810 | 493 | 975 | 670 | 297 | 953 | 782 | 189 | 1328 | 561 61
v 3 5 105.0 | 99.7 | 97.6 99.3 | 944 | 93.2
:ﬁ’ ( KPH ) = = = . . . = = = . . .
#
| ORAEC - - - 188 | 459 | 1262 - - - 434 | 1328 | 173
2 92.6 | 89.3 | 879 | 95.7 | 91.3 | 904 | 91.6 | 88.0 | 854 | 91.7 | 85.3 | 83.2
o] | (KPH)
#
| oA 533 | 1371 | 14 308 | 1368 | 265 | 329 | 878 | 395 | 212 | 872 | 848

P LA g R R R L AR P A A A
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F;7\44 Sl I o 12 1755 o2 T F 5 1,400 o @Fxfﬁﬂﬁiﬁﬁvl‘l’ﬁ_3,§£7ﬂ—:‘
H g

e R > H T i5ig F 4w L 108.9KPH ~ 105.1 KPH % 100.3KPH - FREI S
Whem NIIER2Z L G c SRR 7 e i d g2 dicdy > BIRAPF A T A

o ARE OB REAP T BN E o T B ARIE 300 FP o AT

V] LLL &%:’Fﬁi{ < ég‘;”\*q. ;L E#‘Il‘ﬁ:ﬁtﬁi °

AT SRR A1 280 (AH6)9PFT 11110 30p (A1)
12ps3 14pF 5127 5p (EH6)9pm: 11127 7p (58 1) 123 14 5 ;
127" 12p (5H6) 92 11 ~122 14p (¥ 1) 123 145 L6p =
P2 pF ‘Eé%Bﬁth’Eﬁé»’é\‘%W FoREY A RPERTEPBAL &
el RRE PR ORERAEY 3 ﬁ“’*%?&&\%ﬁobfbﬁ*&ﬁlxiﬁ I S

AXFHVBEEREREORAY R AR ’EEL’;Jfb TR ¥ 2

@
&

WRIES > Hepd fpidi Pl BT F R " ¢ o kAR A R EfI R 22 FRFT L
TR o fa2h gt 98 & 117 28 p 10 40 ~ 3t £ B9 0 | F oA R
177422 3w ? REFAGERFINREN > GAREFE2RAH Y %1 Bty
AT AREPPN EE B4R o F 0 AT RGP HEREE TR T Ao R 0 T B
R ERRAN L 3 et fRORIER KB MEHRETHEZRAE > LS

e TR i 0 TOKPH 12 % 8 % 9225 40 4 2 8 % it 7 Jl o AR
4o 4-5 -



£ 4-5 A EFTHEELS 44

B R B 1755 176.4 177.0 177.4
1201 1201 1201 1201
Q 1200| ™" 7| 1601 | 1200 |~ | 1601 | 1200 | © " 1601|1200 |~ |1601
euwheiny || T fwr e | T fm | T e | T
1600 1600 1600 1600
A J.i:;_‘yji e
?E'I (KPH; 112.2/104.6/101.9 | 110.6 [102.7|104.3| 104.4 | 100.5 |100.2/104.3| 98.9 |98.7
@
F| A% [ 18| 4 | 22 | 18 | 3 | 22 | 19 4 | 21| 18 | 12 |13
| P | T e
0 kA
N % - | - - 1101.9 (100.4| 97.3 | - - - |- - |-
al‘ 21 (KPH)
¥ kAE | - | - - 6 |11 | 27 - - - ] ] ]
ob | T o
f;y] 7 191.9/89.186.7 | 94.0 |92.0| 90.8 | 89.5 | 86.7 [84.6|90.3 | 85.1 |83.5
2 (KPH)
¥ | HAB | 20| 18| 6 6 | 13| 25 | 6 9 | 29| 6 8 |29
| T pasg
?E.J (KPH; 110.5/110.0 100.6 | 109.4 [107.6{103.0| 103.5 | 102.4 | 97.6 | 104.2| 101.2 |98.5
@
W HAB | 16| 6 | 21| 18 | 4 | 22| 21| 1 |22 1|21
P T
) A - |100.1| 975 | - - - - - | -
T (KPH) i
2l | warm | - | - - - 12| 32| - - - - - -
| R 91.6 | 89.9| 87.0 92.4|91.1 85.8 |84.4 85.5 [83.5
A INE I DI il Rt Il A R It B Al Raind Sl A
| A# | 1 |39 4 - 23] 21 - 19 | 25 | - 16 | 28
N T Easg
ol (KPH; 111.5/109.7| 99.2 |109.5|106.5/103.8| 102.7 | 102.4 | 98.3|102.8| 101.4 |98.9
@
¥ fAB | 16| 6 | 2 | 19 | 3 | 22| 21| 1 | 22| 22| 3 |19
o | 0| Lo K
3__ -~
= | 4 - - - - |100.6| 96.9 | - - - | - - | -
23 (KPH)
3-‘!?1' HAB | - | - - - |16 | 27 | - - - - - -
M Rt 91.3(89.5| 88.5 92.3| 90.2 85.0 |83.2 85.4 |82.4
];IJ (KPH) . . . - . . - . . - . .
¥ | #A# | 5 |32 5 - |20 | 24 | - 15 | 29| - | 15 |29

EE R A iﬁfﬁ '/'E‘J%éifi;‘!. ] L &%;"J“,f S A4
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246 ERIRBBEN 1 ELAFHVREETHE

B 4w R 1755 176.4 177.0 177.4
1201 1201 1201 1201
Q 1200| " |1601[1200| " | 1601 [ 1200 | " | 1601 [1200| . = | 1601
(pcu/hr/In) e Bl S IV e IR x e B R
1600 1600 1600 1600
e
108.9] - [100.3/110.1] - |105.1|108.4| - |102.0/104.9/101.2| 98.6
(KPH)
¥A#c |671| - |493|975| - | 297 | 953 | - | 189 |1328| 561 | 61
R A 88| - [413|83] - |138] 79 | - |175]|62|114] 102
B @
g | " 112.2| - [101.9/110.6] - [104.3|1044| - |100.2(104.3/ 98.9 | 98.7
(KPH)
HAr# 18| - | 2218 - | 22 | 19| - | 21 |18 12| 13
R 18| - |27115| - | 13|06 | - |23 ]10| 24| 04
(KPH)
TP - | - | - |997]976 | - - - N -
(KPH)
Bade | - | - | - | - |459| 1262 - - - S| - ;
Wl RrE ) ] 92| 75 | - - - N -
| s | (KPH)
1|y | R 100.4| 97.3
F | (kPH) 497
BA# | - | - | - | - 11| 271 | - - - N -
- - - | - o230 - - - S| - ;
46 | (KPH)
e
2 3| - | - |913]904 ]| - - |8s4| - | - |832
(KPH) 92.6 | 89.3
¥ A8 | 533[1371| - | - |1368| 265 | - - 1395 | - | - | 848
g | RRE 43|32 | - | - | 43| 44 | - - |56 -] - | 68
G| e 91.9| 89.1 92.0 | 90.8 84.6 83.5
£ ey | % 1] - | - . . ; ; . .
#A#k | 20|18 - | - | 13| 25 | - - 29 | -] - | 29
R 14115 - | - |03| 39 | - - 36| - | - | a1
(KPH)

Pl R B R R B e S A m PR AR A ek 10 F IR AR PIG A 44T




14T ERILPBRES | R AN

B gm0 R
R 175.5 176.4 177.0 177.4
ES
1201 1201 1201 1201
Q 1200 . 1601 | 1200 . 1601 | 1200 . 1601 | 1200 . 1601
(pcu/hr/lny | 1T DS AP DI VA | T D}
1600 1600 1600 1600
A
'jJFfﬁ %-P 1@)0.000245| - 9.83E-10 | 0.001351 - 4.12E-08|8.91E-08| - 1.8E-06 |0.001407 | 0.002817 | 1.46E-07
B!
B
|t #& %-P & |2.34E-09 - 0.000845 | 0.437641 - 0.025681|8.47E-18| -  [0.000132| 0.02188 | 0.000236 | 0.821321
L]
]
o |[FHeE-PE| - - - - 9.49E-08 |0.002866
el
B
|t P E| - - - - 0.0010 | 0.3500
g
o}
,JFiﬁ %-P {%)0.002819| 0.0400 - - 6.78E-06 |0.386144 - - |0.080252 - - 0.225578
1B
B
|t # %P i€]0.009802|0.570402 - - 0.000448 |0.399561 - - 10.068946 - - 0.791152
g

LA R PR RRA TR R AEKT LAA T
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£4-8 ERIZBBES 1 LIRS A4

B 1w R E 175.5 176.4 177.0 177.4
1201 1201 1201 1201
Q 1200 , 1601|1200 _ |1601 1200 _ |1601 1200| _ |1601
(pcu/hr/In) Ve B VIS BV i EVI S RVE 3 Bl EVI S RV e 3 B WV
1600 1600 1600 1600
P*J AF AR 0] - @) X - X O - @] O O X
i
&
ig | £ 2 (KPH)| 3.3 - 16 | 05 - -0.8 | -4.0 - -18|1-08]-23| 0.1
|t | LEAR - - - - O | X - - - - - -
AR
1 @
i | £ 8 (KPH)| - - - - 1 07]-03] - - - - - -
T EFALE | O | X - - 0O | X - - X - - X
il
E]
i |£2(KPH)| -07 | -0.2 - - 07 | 04 - - -0.8 - - 0.3
LA B R B A T R e A A A
r2:"0"A LR
T3 :"X"AmEFALL
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d & 4-6 R 1 177.0 22 7T 5 100 2 % s §m P
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i
P
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e
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& 1,200pcu/hr/In 5 b)) 0 H 4tpe e T 3oid ¥ 4 1084 KPH » /i » € 35 ¥ ¥4 950
Flz s BT ks s 1044KPH 28 & 5-40KPH» 54
%2 P 5 891E-08 > 0025 Flut Bk A g R HA 2T WHIRELPE

P BATE-18 #5120 0025 4 A HEB e S F R M TI5E 5 5 AMF LY -

2d £ 4-6-4-T2 48 FE L PTHFRESF 40T

- 1764 2T 500 ¢ At o TIow S RE 2N BB B R

1,200pcu/hr/In ™ > 3R EF L B R 0 2 H Z R R ID A TR R
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