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7} Review of Methods for Estimating Vehicle Miles Traveled (Robert K. Kumapley and

Jon D. Fricker, 2007)
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Lt. Estimates of AADT: Quantifying the Uncertainty (Gadda et al., 2007)
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Volume Group

AADT Ranges(CH/&) Volume Group

AADT Ranges(CH/)

1 500 ©]st 7 35,000—54,999
2 500—-1,999 8 55,000—34,999
3 2,000—4,999 9 85,000—124,999
4 5,000—-9,999 10 125,000—174,999
5 10,000—19,999 11 175,000—249,999
6 20,000—34,999 12 250,000 ©]%
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Lt. Random Count Site Selection Process for Statistically Valid Estimations of Local Street
Vehicle Miles Traveled(Frawley, 2007)
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- Kriging® @AH24S A2 3 A5AE Too] 2919 deld gl HYxgor
H
H

1. Kriging 7|"H-& 48317 Y3+ A Sample Size= 1070

o AAHA

o
4

— < Kriging tH], oA A& Kriging?} 3% Kriging
Tt =2 AeE YElhg

L}. Spatial Prediction Of AADT In Unmeasured Locations By Universal Kriging(Selby and

Kockelman 2011)

- B A= FEA 7 (EE Kriging, Semivariogram)S &-83fo] AADTE F4 3

W& Kriging F7H4] o) ofe] W4=0] 238 vhashez g dste] dyA#] ke

— B o5+= Speed Limit 52 W45 HAAst] AADTE F4353 2.1, Variogram =&
3, A48 A 7R st F4% AADTY AS=E ASe0S

<i 2-6> 2 A7 MFELUHE
=

- LHE H| 11
— AADT(Vehs/day)
— Speed Limit(mph) A Aud Ao
H4dy — Lanes(number)
= 10,978
— Person/Acre
— Jobs/Sq Mile
— Gaussian - A} A=A 5] B4R
Variogram =2 & — Spherical AE Alsh= BA4 EXo &
— Exponential TE
- Weighted

Semivariogram I}2br|E 4= 3
i reen Least—Squares(WLS)
AdAy 7% — Euclidean fiistance ~
— Network distance




— 2 Al A AT I ES A8ete] 4% AADTY ASAdE <i 2-7>3 25
- Kriging 7|88 218t AP} 71 HE(FGLS) WPHERTH AT o2 A9yt =2 A 0= Vepd
<E 2-7> AADT FFX| HAZSZ1}
Austin Houston Houston .
. . . Minor Roads | Interstates |Urban Roads
Region Region Region, NO IS
N MSE 2. 62E+08 3. 97E+08 2. 66E+08 5. 97E+07 2. 84E+08 3. 68E+08
f Avg abs err|  53.9% 62.5% 63.7% 60. 4% 19. 4% 62. 4%
\g Median err -2.8% 5.6% 5.2% 1.5% -4.6% -3.1%
r
k | Best Model Spherical Exponential Exponential Exponential Exponential Spherical
E MSE 2. T2E+08 4. 12E+08 2. T1E+08 6. 6E+07 3. 24+08 4. 11E+08
u
<|3 Avg abs err 54. 4% 62.6% 63.6% 59.0% 20.3% 62.2%
é Median err -3.6% 5.1% 4.5% 1.3% -2.7% -2.8%
e
a
n Best Model Spherical Exponential Exponential Exponential Exponential Exponential
F MSE 4, 20E+08 7. 98E+08 6. 79E+08 1. 48E+08 1. 14E+09 5. 3TE+08
? Avg abs err 115. 3% 103.0% 103.6% 114. 0% 38.4% 80. 6%
S | Median err 8.6% 9.1% 8.5% 6.8% -10.9% -3.4%
o AJA}A
- 22§30 ue oxpge] A4l o) Aol Yont oo ERald eafe
g8 Be Aow Yt
AADT F4X9 AL E =d F v Woks BAE Jdgo7) 9l
— Kriging Ao A83F AgAbd 7]+ (euclidean distance, network distance)?Fe]
AADT 4 248 zbole= A9 §le Aoz Yehd

_
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C}. Forecasting Network Data: Spatial Interpolation of Traffic Counts Using Texas
Data(Wang and Kockelman, 2009)

— B e FUEA7IH (Y Kriging, Semivariogram)< %]-838to] AADTE F43

~ B Kriging(SHR5 482 AADT A48)S 28319 AADTE 348 744, 22480
o

Kriging 48 9% 715248 THOMIAAAE, w29 715
5}

=

2}. Improving the Prediction of Annual Average Daily Traffic for Nonfreeway Facilities by
Applying a Spatial Statistical Method (Eom et al, 2006)

o &

)

— 1 = Nonfreeway S o2 F7HEA1719 (-8 Kriging, Semivariogram)< 485}
o

AADTE A3

£

=
o FaU-E

s PE

A= ER2E5A B AAAA RS MR AAsS o, Semivariogram®] 32}
(Nugget, Sill, Range) & F43st= WHHEZ 7835t AADT F44|9] =& vl
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<i# 28> 2 79 NFUE

T= LH= H|Z
— Lanes(number)
— Speed Limit(mph) — W AR AT 2003
HEA A .
— Median income (A hAd7E 2oF 1,0003%)
— Highway function
L — Restricted Maximum Likelihood | — Variogram %2 -3 (Gaussian
S 2o E _ _
emivariogram SFEIE 1 ) 518 7t 2B F AT} 5
Teen — Weighted Least—Squares(WLS) o AoF MATH
- 2 A7olA ANG PHES el 243 AADTS] AFAIE <E 2-9>9 2L
<E 29> AADT F=HA| HEZ 1
Sampled Sites Nonsampled Sites
Method
Press Coverage MSPE Coverage
OLS 2.8528 93.0% 3.1818 92.8%
WLS 2.6618 99.0% 2.9089 89.5%
REML 2.4472 94.0% 2.8632 92.1%




38

5. A[ALHE

o Tk AT AT

s}
=

wlofof

AZIH)e L= Qe &

fie)

el

=]

FHWA(2012)°l]4 #|A|

T
-

FET7]

o

5")4

ol

9] Coefficient of Variation®} ©-9]7-7F

AH e FHWA(2012)2]

—_
"o

e
]l

-



k]

H(Stratified Random Sampling) &= T+

¥} FEA 71 (Kriging 71H)S 4

Gt

(Kriging 7|

.
EoRis

oA &8 7}

)
=]
Kriging 7|

Kriging 7]

s

&

_]:],O

T
T

5

Aol F-eF



O - [ | O
=5y I U geis #s
—L2H EX|o]gEA4]
—LE5w
gAY 1A% B4 5 S
FEREATA AT AR R w0
(2012) | aBFCEHAPAL A gy 0
B3 HE 9977 AR E AE =T
oH (<) Eo]"‘ =170 —AADT(EH/OE])
—4:1 (km/h)
pwa | FETAAE SAADT 4 54 R
(2012) AR gl o st T A7) (B A uakz b
24 A 718)
— WS AR S 9 T
SIF R 7y a7144
. s — AR (FE7E) n%
(2012) —Genetic Algorithm %-&
-AHP #4158 B3k 778 B3k A4
prwa | YT AR SAADT 54 =
(2012) -G A7124 2 FEASIE F-THAER A5 et
3 Ay ¥Ea7] A4
CEREEES IRt I R e
(2012) —hE AR FEHY SISl R E = - o2 A Apegaay
3T PRI, mmeTE)om T 7ot @A nlal
T | gpas S i
e A 2o gAY FAES $Ish
°n DB AR AT A A —-¥+2 2 (Standard
_o)o] M 5 o = = 3
Frawley olo| R o3l wEH Zi*}_xﬂ 4 (/) error) S 7|F0 2 A
(2007) A4 44 WFFEAAAG A
—RTAE VEo R A wEE X (BAA )
AT A - _ _
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B
Wang and | oo e A 1we A 88k] AADT 34
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7}. Florida DOT(2000), Florida’a Mobility Performance Measures Program

o Florida - E=o| A+ 2020 Florida Transportation Plans 7|HWFO 2 oo H-g}s}

aly

o5

H AEE ARl Agsa 98

o Floridad E=ZunEof tigt o] AxE <i 2-11>3 &

<X 2-11> Florida DOTe| ==2WEatof| CHSt 0|SA HIIX|E

oy A

0|5y EIIX|=

- Person miles traveled(=AADT=*Legnth*Vehicle occupancy)

A
(Quantity of | Truck miles traveled(=AADT*Length*% Trucks)
uantity o
T if) - Vehicle miles traveled(=AADT*Length)
rave
- Person trips(=Total person trips)
- Average Speed=Average speed weighted by PMT
R - Delay=Average delay
. - Average travel time=Distance/Speed
(Quality of i : )
T D - Average travel time=Door—to—door Trip travel time
rave
- Reliability=% of Travel times that are acceptable
- Maneuverability=Vehicles per hour per lane
- Connectivity to intermodal facilities(=% within 5 mile. 1 mile for metropolitan)
- Dwelling unit proximity(=% within 5 miles. 1 mile for metropolitan)
A - Employment proximity(=% within 5 miles. 1 mile for metropolitan)
HL,O,, - Industrial/warehouse facility proximity(=% within miles with bike lane/shoulder
(Accessibility)
coverage)
- % Miles bicycle accommodations(=% miles with sidewalk coverage)
- % Miles pedestrian accommodation(=% miles with sidewalk coverage)
- % System heavily congested(=% miles at LOS E or F)
o] && - % Travel heavily congested(=% daily VMT at LOS E or F)
(Utilization) - Vehicles per lane mile(=AADT*length/lane miles)

- Duration of congestion(=Lane—mile—hours at LOS E or F)

A& @ Florida DOT(2000), Florida’s Mobility Performance Measures Program.
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Lt. U.S.DOT(2004), Transportation Performance Measures in Australia, Canada, Japan,
and New Zealand

o H 10d%52t9] Performance measurement programel thalt 4 ZE7} A4S Wkl 1o,
n)=r FHWA, AASHTO, NCHRPY] £80.2 &5, 7t A& FAAco] wEA 57}
of 3t ZALE 43

o &7, Yt} 4, wAHEA = ARFSATH AA, FAAA, JAEA S vlol A A

Ao 2 A5H7A E (Performance measures)E AH&-shH= €% Hu} of ks 2185

Policy Theme Performance Indicator

- Time loss due to traffic congestion

- % of ETC use—National
- Metropolitan Expressway
- Hansin Expressway

Economic vitality - Hours of roadwork

- % of Traffic diverted to expressways

- % of Roads with access to airports/ports

- % of Main cities connected to national road

- % of People having safe drive into city of less than 30 minute

- % of Barrier—free main roads near transit terminals with > 5,000
Quality of life passengers

- % of Urban trunk roads without utility poles

- Incidence of death and injury accidents

Safety - Road in safe condition—bridge Pavement

- % of Cities having safety evacuation routes

- Reduction in CO; emissions

- % of NO; environmental goal achievement

Environment - -
- % of Suspended particulate matter goal achievement

- % of Compliance on nighttime noise standards

- Level of road user satisfaction

Road administration -
- Number of hits on homepage

Z+g : U.S.DOT(2004), Transportation Performance Measures in Australia, Canada, Japan, and New Zealand
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C}.  Mingzhou Jin et. al.(2004), System Performance Measures for Intermodal
Transportation with a Case Study and Industrial Application

o Mingzhou Jin et. al(2004)% 57) H-+%(mobility and reliability, safety, environmental

impact, long term transportation cost efficiency, and economic 1mpact)°ﬂ/‘1 Bt
& Aeld ol8A A AW EE NLHAS

=5
olo] oA 7]E A H7HA RS HHE AFolA AAHAG d5H7HA EES mobility
and accessibility, reliability, safety, environmental, cost, infrastructure condition,
economic impact, industrial productivity®] 87 FHFo 2 EH3IA9 e

— Mingzhou Jin et. al(2004)<= 7]& AollA AA s = A7 x5 diloz 2744
ol A5 7}A F (directly performance measures)$} 7+ 2121 A% 7}A] & (indirectly
indicators, the second tier performance measures)’} ZA] o] 91&-S #4353 L. 4
A, ALz Q1% A A= Hats ARl G v g o, o]H ek AAl= Akalgks

AR4 9ol % P5H FPo|BE o|F THY Bast 98-S AFY

<E 2-13> Mingzhou Jin et. al(2004)0iM E7FSt 7|Z MSHIIX|E

7= WS E

- Average origin—destination travel time per trip

-Speed, Travel Length(mile/trip), Total travel time of a specific trip

- Average speed

-Speed and trip length

-Total traveling time=trip length/average speed

- Total highway segement lengths with V/C>0.85

-Passenger Mobility Coefficient=PMT/average speed/10°
PMT=passenger miles traveled

-Freight Mobility Coefficient=FTMT/average speed/10°

o]l FA % HITA FTMT=freight ton miles traveled

(Mobility and Accessibility) | - Passenger Mobility Index=(PMT/VMT )*average speed
PMT/VMT=the loading efficiency for each vehicle

- Freight Mobility Index=(FTMT/Truck VMT)*average speed

-Percentage of intermodal connectors

-PHT (Passenger hours traveled), VHT(Vehicle hours traveled)
PHT=VMT*AVO(average vehicle occupancy)

- TMT(Truck freight ton—miles traveled)

-# of goods transferred, # of people accessing the system

-Ease of movement, ease of access

-Percentage of urban population within X mile of transit
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<E A=

__l.L

HI

x| =

oY L HA

(Mobility and Accessibility)

-Percentage of employment sites within X miles
-Percentage of population within X minutes of Y percentage of
employment sites

A=A
(Reliability)

-Delay: accident delay, intersection delay, intermodal terminal delay,
other lost time

-Level of congestion

- Transfering time btw. modes

-Delays per ton—mile

- Congested highway miles/Total highway mile

-Frequency of transit service

-On—time performance

SR

(Safety and Security)

- Fatalities per 100 million vehicle—mile of travel

-# of accidents per 100 million vehicle—miles of travel

- Average # of fatalities per 100,000 passenger miles by considering
AVO(Average Vehicle Occupancy)

- Accident rates, Fatality rates, Injury rates

-# of high accident locations

-# of vehicles transferring dangerous goods in a particular region
-Crime rate on the ton—miles traveled(or passenger miles traveled)

-Emissions from all the mobile sources

dA5H —tons(in millions) of mobile source emissions from one—road vehicles
(Environmental) —total emissin per vehicle miles
-# of people who are exposed to significant noise levels
-Cost of highway freight per ton—mile
Fuel consumption cost(Total operating costoll G T|XY 744 &
ol(second—tier performance measure for operating cost)o.® 7+&
H-8-=w - Cost per vehicle—hour
(Cost) - Maintenance cost of facilities(2 2 A7]7} 15w 52| /A%
uEh= A2 o)
¥ EAE, ArA0Y, TERGS P U0 HAE vE nefs, A, A7, 249
o Qg (SN EIE welekd] ol
- # of bridges per 100 miles
NERE - # of deficient bridges per 100 miles

(Infrastructure condition)

-Lane—miles of high—level highway requiring rehabilitation
- Percentage(or total length) of different levels of classifications of
highway

AAA 73}

(Economic Impact)

-# of Direct and indirect jobs created
- The Contribution of investment to GDP growth
— revenue per ton—mile by mode(ZH A AT ofd)
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<E A=

-
HI

x| =

AAA a7}
(Economic Impact)

-The value of the freight that is moved from, to, and within the
region

- The value of the freight the transportation system carries

# AAA IR EE WEA 2B 07 28 AAH Wl on|ahs Zlojn, AAH A
Q57h 3} o)Al 213k Mol (mobility benefits)& TEEo]of 3 2 24 AAA

e el A4 AE7} oby

o

AR} ALY

(Industrial Productivity)

- Vehicle miles per capita

-Passenger trips per capita

-Revenue hours per employee

- Passenger trips per employee

- Empty/Loaded ratio for truck moves

- Annual miles per truck

- Average length of haul by vehicle

# AR ST ARle] A5S Hrlshs AR, wE A TH ) gl ofum, 4kslA

A3 SEPAEHA A ESR: FREolok dh g

o Mingzhou Jin et. al(2004)9]4 #|Agk 570 H-3-(mobility and reliability, safety,

environmental impact, long term transportation cost efficiency, and economic

impact) 9] A SRR EE

<E 2-14>9 @ (AT A2 5 Fan)

<X 2-14> Mingzhou Jin et. al(2004)H|AM HMA|St 57 2 M SHIIXIE

&

o5 2 A=A
(Mobility and Reliability)

- Average travel time per mile
- Coefficient of variance of travel time
- Coefficient of unpredictable variance of travel time

- Fatalities per TMR(PMR)"

Q- L
(Safety) - # of Injuries per TMR(PMR)

- Property damage cost per TMR(PMR)

-Tons of mobile emssions from on—road motor vehicles per
g3 TMR(PMR)

(Environmental Impact)

-Percent of people affected by noise produced by vehicles per
TMR(PMR)

A714 wEvE af
(Long Term Transportation
Cost Efficiency)

- Vehicle operation cost per TMR(PMR)
-Cost of transportation facility per TMR(PMR)

BAAE 2 185X
(Economic Growth and
Employment Improvement)

-Economic growth approximation resulted from construction of
transportation infrastructures

-# of Job opportunities created by transportation system per 1
million dollar investment

 : TMR=ton—mile required, PMR=passenger—mile required.
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2}. TRB(2010), NCHRP Report 664: Measuring Transportation Network Performance

o NCHRP Report 664+ nE5tre] A%y wEA A g7 @ wEy RS 93
A3 NI dubel] Az WHHS AAEEAL 1S 53] 7Y

B2k 713 9] )

Multiple Jurisdictions

T ™ Define the Define the
I:., Multiple Modes Matwork Partnership

Multistrategy

—

|® - { Use Measures to Evaluate Stratagies ]

<72l 2-8> Network Performance Measurement framework concept
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-Public transport usage of special groups

-Index for land use
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7}. Florida DOT(2000), Florida’a Mobility Performacne Measures Program

o Florida - E=o| A+ 2020 Florida Transportation Plans 7|HWFO 2 oo H-g}s}

H AEE ARl Agsa 98

aly

o5

o Florida®] thFalgel th3h ol eA A= < 2-19>9 ¢+

<I 2-19> Florida DOT2| CHE W S0 CHEt ol HIIX =

—

0|y A Ol HWIIK|=®
Ty
(Quantity of | - 5*F&(Ridership)=% <715 3% (Total passenger trips)
Travel)
Fago] A
i - 82T aE A7 H]E-=Door—to—door trip time
(Quality of o )
- A 2] % (Reliability ) =% A]4 (On—time performance)
Travel)
QA - Coverage=% person minutes served

- S % (Frequency) =A|7Fd Bl A<=

(A ibility) .
CeesSILy Span=4{H]2~ A|ZF(Hours of service per day)

o8&

(Utilization) - Load Factor(=% seats occupied)

A& Florida DOT(2000), Florida’'s Mobility Performance Measures Program.

L}. TRB(2000), A Guidebook for Performance-Based Transportation Planning

o TRB(2000)& Performance—based nEA &9 Ax}S A|AEL L

— Performance—based nE A& 9] Ax}+= (Step 1) Getting Started — (Step 2) Select
Application — (Step 3) Develop a Working Group — (Step 4) Develop Goals and
Objectives — (Step 5) Develop Performance Measures — (Step 6) Identify Data
Needs — (Step 7) Identify Analytical Tools — (Step 8) Report Result ©] 87}#] Az}
2 o]Foy
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May result in Ower time affect...

changes to...

Lead io...

Fuahuated with...

Sustainable
Environment,

Ecenomy

New or modified
Analytical Yl __ ____ transportation pl.a.nning
Methads elements to provide
performance-based
planning process

<72l 2-10> Performance-Based A& ZZMA JE=

A& : TRB(2000), A Guidebook for Performance—Based Transportation Planning, p. 7.

o TRB(2000)o A= wlro|lA F2 AE3= Al 5% 7FA] E(Performance Measures) S-S
Accessibility, Mobility, Economic Development, Quality of Life, Environmental and
Resource Conservation, Safety, Operational Efficiency, System Preservation, Measures

Relevant to Multiple Goal Categories 5 97H4] ®F=2 AASFL Ao (H-= 3a1)

C}. CTA(2001), Service Standards

o A7k tFalF=(CTA, Chicago Transit Authority)< Pl=r W] F HAIZ 2 dlFuFA|

28§95 71 FEA, AFkaLsk 4007 FW G2 TPFoR oF 1527) 1A, Ao

o AJZF AH[2, AU I AH[ 2 74 5] o] -8R Q0] B XA S 913 FHe
2 Service Standardsz}e= 7Fo|=E AAsFe] 83t QoM AATHE A REE

Coverage, MM Z=AIZ M, B A0IE IS E3} ZH AR
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}\ﬂ H]—/—\—Hd‘ﬂ ZIS§ _T'_DEIE 0.5 0.25
ne | KYUT .
(Service Coverage) é_;gg ';J‘l-‘[ELi! 1 82
T = 352 1 0.5
OfZt 2 1
M| 27} AlFE = AR dlFase] 95 s FHAaAIH
X B] 2 A 7H) -CTA9NAM = F8 =X (key routes) S A9 =4 (support routes) S A A3}
(Span of Service) O5alE Au| 2 AIZRS A7dsks] A9 v A= 800 ul-gste] 54
o2 £
A 2w ATl AEst %%‘51} S AlgshE A o)
. -8, 53] HFA 7P &3k A el 9] o] 8Af ol Yl sk miA A S
(Frequency of Service) o)
7PE 233 A - A disuEady A
71 E5g Aol A W2~ gl 607 2] AlE8sFo] ERAIIFEE AlFH A~
L2 AEE
- A8 2R = (Frequency of Service)?} WA 3 B#o] 9L
wAsE =,
mEae | PO o | m@oig | Aol
Flow/30min ~
ES
BH{A 300~360 5min 50~60 -
AHE 3840~4680 4.5min 75~90 8zt
HE 3510~4050 4min 75~90 62f
2 AL - Hjx}F7EA o] 30%?‘% w B~ AP S 301 gﬁ\_i = 7=
T, T FFYE st A oE gEgd

A& @ CTA(2001), Service Standards.

2}. TRB(2013), A Guidebook for Developing a Transit Performance-Measurement System
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x| £ e MEA 2 EBIEE 8] 3
- FEFLA(W 2, S8Rl
} 3h)F YA Bl Service
71EH719] door—to—door E3H2 ° et °
= . S oal s el o Coverage, AFFHI %, AH| 2
TYATHS 7k e o] A
TR OFRE |- A9 AN 394 o, wER Time by Bus e
- ) B - 0.5( Zime by Car + Thme by Bus) Zdextgi s 58 v)E
e AxE Zre] Z134H] AL, HiQt AlvE] 2.9] H]aL . )
I} 23 A AR 4 TSR, 1
b Az, REAZE 7IA7E &
o, g, AR
R|%2] def:service regularity,
headway adherence, headway
regularity index, wait
- T alE 2] iAzA Y] A assessment, headway ratio
q(}'b‘-\ &) ]’)o /] H ]’ = ] ﬂ'—l o . /\a]xﬂ HHf'\]'}‘]Z}'Q] :‘f—/“_(headway - dy o Y 3
evenness - . . eadway deviation
= ) Bt S 2AF wAFA
A 575 . BAZ ok e 2AE M di“atloﬁ = ﬁ?f Tj A g meew gaa -
) ) ro7 iE = Ao ; 2
o] U3t Aol A TS T S, ~AE AR 88
d 5
doAts: AGALE 55 0
2A A=
T & - AEE TR AA] FEARE] vl T8 JgarER &3 53t
(Run Time - AFZAAE; 2a O A4 8908 - 2 ZY, =AEA (N AR
Ratio) 23k A =4 dis) 88 F =)
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71EH YA, FATYEE,
HtF AT = o TS
AF&Fmile(VMT), 23402 Q13 X
7|ZH7 B8 golo] AEE on| }; ,(\N/\ /)} ALH o (A ] ABEQ A Q Bk A
% = A 7 2] % . 03] 3
Qo TRE] ogero] glovt Al = SR A AAE(E2A] FFEF, v, THTE,
SR 1A O] A F)EA7 S e AAE), ARG & ANE, HEA
ol EAX|F o] AL 7| EH7 I A] 7
(Mobility) o e -J:H O x—]_j_/:x‘]j; s oeae | YT EREY AAD), B2 s | BeAm)lEAE SRR,
= 02U IO mToNa T e = oz Sy = o) %] 3T P =
22 gl JJEe] Sl AL WE A | T T vie, FelEdA R ==, VMT
TR om—l T AaATmE R A . e . =30
(corridor mobility index), E3&
A, 212 =4 5=(reliability
factor), &%71Hg#14(congestion
burden index), WEAES
A9 44 - FAAGY DA G AAAR S | - AHe] AATE, FAANGH
(Community disnEede] AR F8EE olF | XYt AAA e} vlFaeed -
Cohesion) Ao AR o] A4
YA
HEAT 71T e SRR A T
(Travel Time TAITFe] MEA
Variability)
S5/ 58}
B AIZre] Apo] N - e
. - st} g aEel o3k FaATte]
(Transit/Auto o] - -
Travel Time
Difference)

A& @ TRB(2013), A Guidebook for Developing a Transit Performance—Measurement System
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(Guttman's Coefficient of Predictability, \)
- Yule9] QAI5=(Yule's Q)
—_ fe) I~ 1
= o) mmes Yule®] YAI5=(Yule's Y)

— Pearson®] CA4*(Pearson's C)
— Tschuprow®] TA4~(Tschuprow's T)
— o] Al (g)

— AHEAFAA G (Tetrachoric Correlation Coefficient)

— Goodman?} Kruskal®] A &733A<=

(Goodman and Kruskal's Coefficient of Ordinal Association, v)
T 7ol AMERS — Kendal®] E}-715(Kendal's 1)
— Spearman®] 9’3415 (Spearman's p)

— Flanagan®] }3#A1<=(Flanagan's Coefficient of Correlation)

— Pearson®] #EJ¥A5(Pearson's v)
T el SihES — 23] (Correlation Ratio, n%)

— XA G (Coefficient of Curvilinear Correlation)

HEHsEe qEHT | Freeman®] *P87338A15(Freeman's 6)
WEWEeL SHS = A nfAIE

— Jaspen®| tHEATAISG
(Jaspen's Coefficient of Multiserial Correlation, M)
— Peters®} Van Voorhis9] Y-74-3A4~
(Peters and Van Voorhis's Point—Multiserial Correlation)
— oFEAAA|4(Biserial Correlation, ybis)
— % FA A= (Point—Biserial Correlation, ypb)
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AADT Volume Groups

Less variable AADT distribution

Il ®e®pne0

\ (lower coefficient of variation)
2 ¢ A
3 . \
4 eev ® \ — More variable AADT distribution
v (higher coefficient of variation)
5 = i
p ...'il'.. --. —— \ '
Each (Sampled) Functional
7 % System
I
8 !
!
7 !
10 /
I _Atleast 3 samples preferred per
1L - as : volume group
12 e ! -Some volume groups may be

empty

<% 35> 0|2 HPMSS| &% E=tj2uy
A& FHWA(2013), Highway Performance Monitoring System Field Manual

- 3 gES AgAe
SHE

n-

7

C:

d:

N:

3 2

FHATEAY

212 4=%(Confidence Level)

AADT W5 7A5=(Coefficient of Variation)
23 A% (precision rate)

AT o T AT



78

5. IS FATC DSYEH

o AYFYAY AL A WEF DA WEFFHL BEA| B AT M= 37)
8L ool ol FHF

o 2 Aol I FTA F4 A SPSSE ol g om, T AeIAe) 2} A

732 SASE ol &FH(FF Fx)

o FHEAY T EAA PHOo R 8|7 (Kriging)> 4] = A -A 54 #& &7
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Z7H R AL, YE(NEFALE =2 FAM 7%, Katech F3FAA)
—nlEE
—E27)% 3&ER W SANIEER FIAER RERAER
—E2RY 155 E 159, 259, 369, 46w, bew, 659

coEx —2}2 54 22FR, AxFR,) 6=, 8xFE, 10x}= o)A

e —A g% (km/h): 60km/hP] 2, 70km/hP) R 80km/hm]%F 90km/h™]9F 90km/hol Ak
=2 EXo] 854 A8A], TFALA, FHEA, 7IEFEA
—TFHAER AFAF AE, HF
—AADT 18

3) AdA W] o1 (experimental variogram) AAH

o

=

2] . 13 (variogram)-2 A4 Al = A8 FAMIS YRS HEE o5 A3
Zro] Aojw Hjgle13-e EE 7] h(lag distance) W "ol F 2571 o] = A
ek Ao 7

O

2v(h)= El(z(x)— 2(z+h))?]

o WHH2] 2 13 (semi—variogram)< H|2] 2. 13 9] wto] dFst= ol el Ag] hiks Eof
A A8 g o, g2 go] AAE e

n

v(h)= =Y [z(x;) — 2(z; + 1)

— WG AREC] FHHAE YeiA g 489 vhlg e 19k
— 487 (range): AREC] FHAAE Kol A BeA
v}

— YZl(nugget): £EAZ7F 04 o e} k

2~ T
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range

-

Lag distance(h)

y(h)|

sill
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!

nugget ()
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d]
=

H| 2] @ 13 (theoretical variogram) &

&4

4) o

H|g] .13 Rl 7t F At (weighted least square

A3

KN
=

method)

o o]24 Variogram< 73 % 2 (spherical model), A4~% 2 (exponential model), 7}--A] 2k

A9] o] Z24 Variogram

o
™ .

o]
2R

ol

1 dl(gaussian model)
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v(h) = Sph,(h)

h h\3
Cy, forh > a

v(h): Variogram (H|oJEIt &3H4 AMY % 5)
Gor &3 A7Pdardol vehdA] &= A (ZE L, SilD
a: FEARED A oEe] vEhks A2 (e, Range)

hi o HolEzre] &3k A (EeA )

o FRFEAE T AR o= A (kriging)2 A= AHolM SRS 2714
) =

3 oln e U1 Y FYHREY VEAPFFOR 1 S d=8)

Z = Z/\izi

i=1
Z ¢ Kriging 7]\Hell 938k A3k
zit A oA A5

4 Gz e] speto] A s ook AlREzte] #3H4 A== Variogram
o] o

i
SN s T 5 Ae. Kriging 718 H83HE 42 aokaha vew 2

—

— Step 3. FEFIHY ARE o] &3lo] AYHA Variograms =&5%

— Step 4. A¥A Variograms 7F4 2 HAFSHE o|2% Variograms =

o
)

— Step 5. 50131 AF5.9} Variograme ©]-8-31°] Kriging 71" &3 A9 ahe F4
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o] 9)&(McBratney et al., 2000).

F1 A (residual)ol] o
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3=
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52 Kriging 7]

=3
=

o
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=

o Heng et al.(2003)

al(1994)7} 3] A 3287 (Regression—Kriging) ©] 2}
H

stationarity) & 7}
kriging)©|

]

e
=

|7/ 32| Z}(Regression Kriging)
o]

A
i=]

3

o Ahmed and de Marsily(1987)9]

o 37Agd=
o FEA

O

Lf.

e

T

0
a3
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2
70

ﬁo

"t 327 (universal kriging) &2 &3}

v

gl of

23 32]7 (kriging with external drift, KED)o|&} st €]
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=
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=

3}# A A3 (generalized least, square, GLS)
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2(30):7;1(50)—#&(50)
D n
:kZ]O Ak° qk(50)+z]1>‘i . e(si)

2(s0):  spAANA e 3T d=5%k
mlse): A Fo)(drift)
e(sy): e ==k
q.(so):  soA A et Heigee 3k

e FAY AR AF

p: FHEST A5

Ao Zzpe] F7H4 o F2E W A7) T
e(s;): T2 AA(s,)olAMe] A5k
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3 5.6 258,665
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(2.0%) (7.1%) (6.1%)
1 2.1 92.056
255
(0.7%) (2.7%) (2.2%)
21 143 602,067
CE2sSg 35=
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0 0.0 0
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4SS - - - - -
552 79.4 75 11.3 1.8 100.0
652 76.0 9.8 10.2 4.0 100.0
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¥ gow ER2eaE-AEH AlgTFdAY W ATE <iE 4-18>3 2
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<E 418> TERYIY XISY Xz AN A}
7= A=A 2(o - km/2) H| Z(%)
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H{A 112,550 2.7

e~ - .
ALY SEALSAL 190,709 4.5
e sl=EASAL 100,044 2.4
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H{A 22,763 0.5
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ALY SEALSAL 31,557 0.7
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ALY SEALSAL 192,581 4.6
L sl=ASAL 30,677 0.7
SEXt 4,529 0.1
H{A 584 0.0

6= - -
2 YSIESRSX 608 0.0
& sI2AIE X 238 0.0
A 4,226,192 100
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AT AT
VMTEF S | E=28(%) MFZADHA) MHZADYB) MAPE(%) | HSH=
(CH-km) (CH-km)

10 3,694,261 18.7 0.162

20 3,800,152 9.9 0.050

HPMS 30 4,216,635 4,014,278 6.3 0.059
50 4,293,109 5.4 0.066

70 4,184,096 1.5 0.014

10 3,744,817 12.4 0.084

20 3,860,664 9.0 0.053

3|9 a97 30 4,226,192 4,374,283 4.5 0.048
50 4,342,836 4.8 0.048

70 4,310,395 2.5 0.030

MAPE(%)
2000

18.00 \
16.00 \
14.00
| &
12.00
"h“.‘.

10.00 -

8.00 -

LN

6.00 .\—

i ~ o ﬁ\
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4.00 L

2.00 ~~_
0.00 . . . . . .
10% 20% 30% 50% 70% 85%
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—t— HPM S —-m- 332
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<E 420> AMLFEr2| AU 0zs BMAIERI|S D)
A=Az A=Az
VMTEF S | E=28(%) MFZADHA) MHZADYB) MAPE(%) | HSH=
(CH-km) (CH-km)
10 4,475,873 12.7 0.120
20 4,385,453 8.1 0.079
HPMS 30 4,238,723 4,066,827 4.1 0.017
50 4,211,102 3.4 0.042
70 4,277,789 2.7 0.033
10 4,144,376 9.6 0.110
20 4,414,317 4.6 0.028
314287 30 4,226,192 4,397,072 4.0 0.019
50 4,336,879 4.0 0.036
70 4,265,373 2.7 0.030
MAPE(%)
20.00
18.00
16.00
14.00
12.00 ‘\\
10.00 m
\'i.
8.00 oY
\l.
6.00 .~
4.00 LY -~
2.00
000 T T T T |\ 1
10% 20% 30% 50% T0% B5%
==5(%)
= HPM5 =0} - l- =32 L
<JZ 4-8> At MFYHE & FEYHE UH: EMENT=2YIS IB)
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<I 4-21> CHe| 77t MF 2y oiZte EMZANE27(S S

=SS E A ESS B2 E
VMT = e erd S N A} ;H—; 8 A|. I—i—;i i 0 =
sxiard | Mxopy | EE=(5) LHEZTHA) LHEZ1HB) MAPE(%) | HSAH T
T ood 2ood (EH-km) (EH-km)
10 4,475,873 12.7 0.120
NEmae 20 4,385,453 8.1 0.079
= 30 4,238,723 4,066,827 4.1 0.017
1= 50 4,211,102 3.4 0.042
70 4,277,789 2.7 0.033
HPMS 10 4,483,154 12.5 0.102
CeolsE 20 4,403,745 9.2 0.064
e 30 4,242,187 4,084,214 4.2 0.029
o 50 4,207,747 3.5 0.047
70 4,287,215 2.5 0.027
10 4,144,376 9.6 0.110
NE e 20 4,414,317 4.6 0.028
1 30 4,226,192 4,397,072 4.0 0.019
- 50 4,336,879 4.0 0.036
_ 70 4,265,373 2.7 0.030
7] , y
#7127 10 4,132,415 9.5 0.141
CelaTE 20 4,436,441 4.7 0.064
- 30 4,219,647 4,431,874 4.7 0.041
e 50 4,311,147 3.9 0.024
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<E 422> 59 32|12 M2ZIAADT I2 57/0%, B2 37| 20%)
s3t 322 a4 32/
VMTEE 2 5 TEYY
VMT(CH-km) MAPE(%) VMT(CH-km) MAPE(%)
AADT Group 1 124,463 13.2 112,841 9.9
AADT Group 2 808,147 11.9 779,324 14
AADT Group 3 1,718,696 13.9 1,592,414 3.0
371294
AADT Group 4 611,099 7.5 634,995 4.4
AADT Group 5 1,623,351 11.1 1,482,184 8.7
A 4,885,757 11.5 4,272,368 5.5
MAPE(%)
o 10 15 20 25 30
AADTGroup 1
AADT Group 2
AADT Group 3
AADT Group 4
AADT Group 5
24
" 53 32Y v 3 33/

<JE! 410> &8 32

XM ZZADAADT OF 57HS, EE 37(20%)
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o REA7] 20%014 T8 A HEA B2V A
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<E 423> 54 2|2 MBS 2I|S IS, EE 37| 20%)

WTaEsE | & P SE e 52 e
VMT(CH-km) | MAPE(%) | VMT(CH-km) | MAPE(%)
AELR 1,410,471 16.3 1,481,112 16.1
FHAE=R 1,361,946 34.0 1,095,214 8.2
S ERRA

HEIMAER 1,725,913 13.0 1,821,112 6.8

A 4,498,330 12.7 4,397,438 10.4
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o TE F7] 30%A = 77 ALA] AADT 284 F8)7 d8o= <ls =3 MAPE
o] & W7t §ldl=

<E 424> 39 32|12 MBHIAADT 1= 505, E= 37| 30%)

s e SE e 8% 3812
VMT(CH-km) MAPE(%) VMT(CH-km) MAPE(%)

AADT Group 1 118,641 9.2 119,112 9.9

AADT Group 2 708,147 10.2 709,324 10.4

) AADT Group 3 1,818,667 8.1 1,917,532 8.7

371224

AADT Group 4 501,231 5.2 634,112 4.4

AADT Group 5 1,521,125 4.1 1,454,258 5.7

A 4,374,283 4.5 4,834,338 4.4

MAPE(%)
o 5 10 15 20 25 30
AADT Group 1
AADT Group 2
AADT Group 3
AADT Group 4
AADT Group 5
=4
=gt 32 =zg a3y

<02 412> 5 32|12 HEZIAADT 1E 5745, = 37130%)
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W37t gl

<E 425> 34 T2/ M8

WTaEsE | & P SE e 52 e
VMT (CH-km) MAPE(%) VMT(CH-km) MAPE(%)
TEEZ 1,470,641 16.8 1,494,123 17.9
FUAER 1,171,059 19.1 1,247,113 22.1
319397
HEAEZ 1,736,541 13.2 1,645,584 12.5
SHA| 4,378,241 4.0 4,386,820 4.2
MAPE[%)
o 5 10 15 20 25 30
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<E 420> ERU|EUH0| T2 ABFHE| MHAYERT|S IHS, E237]: 20%)

Tt HIS HSHTE 12{st E2HHE
VMTFE S & TEYY
VMT (CH-km) MAPE (%) VMT(CH-km) MAPE (%)
TEEZ 1,623,804 26.2 1,623,804 26.2
FUAER 1,063,248 11.3 1,063,248 11.3
HPMS

HEIAEZ 1,698,401 10.3 1,698,401 10.3

SHA| 4,385,453 8.1 4,385,453 8.1

TETZ 1,410,471 16.3 1,410,471 16.3

FOAER 1,361,946 34.0 1,361,946 34.0

37 72)7) il

BEDAER 1,725,913 13.0 1,725,913 13.0

SHA| 4,498,330 4.6 4,498,330 4.6
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W& wus3SsYL A g8

1. SN SHI(Transportation Network Performance Measurement)| 2|

7t WS (Transportation Network)Z} 1S+ S(Transportation Network Performance)2| &2

o B o= wBW e WU EY A (Transportation Network, |3} ‘nlE7)e] Ae
(Performance)< 7HMeasurement)st= A& &4 HHo2 &
o 713 T BA) EPASAI) S WU Ee] Aol ol Helrt Ae s
o TRB(2010)2] “NCHRP Report 664: Measuring Transportation Network Performance”]|
M wEY s B Thel=gkile AlAE el A, vt el als i (Network) ol
g Fo)E Wl U
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— BolA oS WE Ol AN i B2 @ gadl N T Faw o) Fa] 9%

1) The network is the combination of "“the relevant agencies or jurisdictions—state, reglona and local—that have
existing or proposed infrastructure within the geographic area under consideration and “the relevant transportation
modes.
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25

Es Goals Performance Objectlves™

Economy Maintenance and safety Improve malntenance

Local streets and roads: Maintain pavement condifion index of
75 or befter.

State highways: Distressed land-miles no more than 10% of
system.

Transit: Average asset age no more than 50% of useful life and
average distance between senvice calls of 8,000 miles.

Sources: State and local strategic plans

Reduce Injurles and fatalltles

Motor-vehicle fatalities: 15% from today.

Bike and pedestrian injuries and fatalities: 25% each from 2000

levels.
Source: California State Stralegic Highway Safety Plan
Reliability Reduce delays
Freight 209 per capita from today.
Source: California’s Strafegic Growth Plan
Environment Clean air Reduce vehicle milles traveled and emisslons

Vehicle miles traveled: 10% per capita from today.
Fine particulate matter (PMzz): 10% from today.
Course particulate matter (PMio): 455 from today.
Carbon dioxide (C0g): 40% below 1990 levels.
Sources: Stafe reguiations and laws

Equity Access Improve affordabllity

10% reduction from foday in share of eamings spent on
housing and transportation costs by low- and moderately low-
income households.

Source: Adapled from the Center for Housing Policy

<J8&l 5-2> 0|= MTC(Metropolitan Transportation Commission)2| AIZZFA[AFOEX|A
S 2035H4 |l =ZME I} F 3E(Economy, Environment, Equity)2| HI7} S&

: TRB(2010), “NCHRP Report 664: Measuring Transportation Network Performance”, p.56 #|¢1-&.(9=A: h
ttp://www.mtc.ca.gov/planning/2035_plan/Supplementary/T2035Plan—Perf_AssessmentReport.pdf, p. 3.)
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ISR A HOIFR DA DA 7R Ul SWshs At (/AL di/, di/d)

N

2= A 2] (Vehicle Kilometers Traveled)
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2 F33 A

37 R3t5 A (Average Trip Length) @ =A(57 A1) Ul Abgte] AF53& Fal
TR A A

Lt A2 (Reliability)

O

1)

A1 Z) A (Reliability )& ©]%-2] -8-0] X (the ease of mobility)S ZdafF+= A=A A F+
5t 7]%5-o]™ (Imperial College London, 2011), A}gto]u} 31&-¢]
Aol &5 53 #dd

offt
Og{:",
>~
=

o
N
S

S

ol
n

!
<
i<
i
(o]

7] flel] ARREE ol A e TSR A E, YA

1
7 A%, wEF7INE A g5l e



2) FHFAZ7INE A%

o BAE  AFFAAU EAAZE du] WA BB HE

o AANZE: AGFR TS SR v FFA BRFPARI Aol(2, B, AHE

o 2tFE A A (Travel Delay): A& E] tiv] 712 A Q& AP AITHHA])
o AAZE8A| A (Person Delay): A&/ E] ty] F7F2 A Q% & AN FPAITHIA])
o HFA| 2% 8 A 7H(Peak Period Travel Time) : A5FAIZ el A&
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bal E THAE = A7 B 71A0 R I
DISPLAYTIME | hhimm ;X] 71 23E Data’t 53 %= A1ZH24H Base). 5% (FA 0% 5

STATISTICSDAY yyyymmdd(integer) 1nteger?‘ﬂ AR 7| 2HE Data’} = A}

& A7 E 7} =R ¥ = Az =
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T
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=7 = IS
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DIRECTIONNAME | E&y/A 3/ dal/ 5k EECIES
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30 ARALAE] — FAAR, SWAAR) — AR
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2RI Y — 29 e, 2 - aoaare
AR - AstelEdT, dsekedT > AAA e
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T& WRIZH = WA ZH 7= WXZH
1 HHE A 41 Al 3 7kAA 81 S JAE
2 SEUZYT AAE 42 A A 82 o S EH-AALA
3 A AL 2EAE 43 2 F317 A 83 ¥ ekA g
4 %ixﬂ%J«L AAE] 44 A AA 84 Y] AAE
5 AIAAE 45 F-H g A g 85 SHAAE
6 @?ﬂ}ﬂﬂ 46 7 sp A A E 86 Huks ) AAE
7 SO EAA 47 A= a7 A 87 HEkALA 2]
8 S8 AAE 48 U&7 4 E 88 T=23AE
9 SHEARA 49 =AY 89 =2 ZAAE
10 A 50 EGARA g 90 ERESRE
11 BALE S ALA g 51 137 A 91 FA N7 AEAE
12 HAAA 52 FAAE 92 FUAAE
13 e 53 ZupEAA 93 FUAAE
14 A A 54 EAHAAE 94 $A=FA
15 2ZPAAE 55 - HHGAAE 95 F-HAA B IAAE
16 FHA 20 A E 56 FolEALA 96 Stol 54 2]
17 oA ZznA A 57 ZuakA gl 97 F-ol5AA 2
18 st ALA 58 Ar|AA 98 A=A
19 A HAAE 59 2t o] AL AA 99 SHNAE
20 PAS H}MVH 60 AT AA 100 AAAAE
21 BAA ] 61 1£1C 101 TAAAE
22 3 OPOME*M 2] 62 AR AN =AA 102 F-darAE
23 A2 63 AEAAY 103 =5IC
24 A R 64 BIAE 104 SR
25 AT A 65 Y5 kA 105 A 2
26 A GAA 2 66 =43k 106 salotaE A 2]
27 -39 AA ] 67 o LF3AAE 107 o257 APAE
28 =S IAAE 68 A 108 oA ALA Y
29 ol AA 69 A S A 2 109 AR A7 E
30 SERERSIE 70 WA} A 2] 110 A E
31 Zol el A A g 71 2 A A 111 A S AE A E
32 E AR O EALA 72 A3 T2 AAE 112 FAFEq kA
33 ;‘J%}E— RZE 73 2 A 2O} A 2 113 AFAA 2
34 S5 Y 74 3 114 SAloFIHE A
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39 okl L 3| AL A ] 79 72 &AA 2
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Cl. XAl GIS Map
1) Data 7R &
o GIS Map Datax FTENEFA A3l [TSEF==H 9 KTDBOA A&38t= 1%
FAE} A&

o 57 A= 4471 GIS Map Data 5 B354 Datas 83 4 9om, F-A] GIS

Map®] WA%5A DataolAe T2 E235AXEY dHE DatasS FRE 4 I+
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o BAA F E2d4L 593 438me|H, o]F 1ETE 9.250m(1.56%), YEFEE 19,420m
(3.27%), AN % 564,768m(95.17%) 1)

o A £ 593,438m = GIS WEFAE(Lv.2)E TFYE S22 91.7%, 544,452mo)
M, GIS WEFAE(Ly.2) 7| &5 18 Z E2d4S 1,933.712 lanekm ]
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° 93.11%%)

o AEEY E2dFe <% 5-19>¢ 7S
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100 36,671 6.7 141,625 7.3
A 544,452 100.0 1,933,713 100.0

11) §2A1(2012), HHA] A wEAH] 7]EA18,
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<E 527> 7|2 Y HIUSFE wsSTEsEHI X &® Fridnt

WSULSHI X = B ME A H|

g x| EH = 0|y 7tsy 7tsy
1 HAFHA) 3.33 4.50 4.33 3.50
2 =401 4.33 4.17 4.33 3.83
3 =g A% (km) 3.50 4.33 3.83 3.33
4 =49 ARdrOla) 2.67 4.00 4.00 3.33
5 =AY AR 3 A (m) 3.50 4.17 4.00 3.33
6 % =A% (km) 4.00 4.00 4.00 3.67
7 AR 22Tl = (km/Q)) 4.33 3.83 3.83 4.33
8 % ArdrOia) 3.33 4.00 3.83 3.50
9 HAG7E 2 37 A (m) 3.50 3.83 3.83 3.50
10 AT B WAt 2.50 3.83 3.83 3.33
11 eAEIE 2.33 2.67 2.83 3.67
12 AAE  EFAF (/) 3.50 4.33 4.00 4.17
13 A A (/YY) 4.00 4.17 4.00 4.17
14 w2 A2 AlF AIZHAD 3.33 3.67 3.67 4.00
15 A WA () 4.17 4.00 4.17 3.83
16 = 8l (3) 4.00 4.33 4.17 3.83
17 A Gt 29 (run) 3.00 3.17 3.00 3.00
18 A G S (run) A2 (m) 2.83 2.67 2.67 2.50
19 AR 2 2 (km/91) 4.00 3.33 3.17 3.83
20 A8 22815 (FA] km/<)) 3.50 3.50 3.50 3.83
21 NFuls EFTaAST 4.67 3.83 3.67 4.17
22 B4 WA A7 5Ol /km2) 3.83 3.50 3.50 3.83
23 EX wAE =450 /km2) 3.33 3.50 3.33 3.33
24 A d4Y =497 (km/km2) 3.50 3.33 3.33 3.67
25 AA Askd J4H) 3.33 3.83 3.83 3.67
26 A5 A ALY A 4.00 3.00 3.00 3.83
27 F5E(%) 3.33 3.50 3.33 3.00
28 AR A FAEFONA) 3.33 3.17 3.00 3.17
29 T Sk AT (1Y) 4.17 4.50 4.67 4.00
30 AAE FAEAG (/) 3.33 3.00 3.17 3.00
31 A SASAFRUY) 4.00 4.17 4.17 3.83
32 AREE SASATRUY) 4.00 4.50 4.50 4.17
33 JAE A= Hit SASAFQY/) 3.33 3.00 3.00 2.83
34 A A H SRS/ 3.67 3.50 3.33 3.67
35 A FPE S ARRIARD 3.67 2.83 2.83 3.33
36 =198 S5 (1/km) 4.17 3.83 3.83 4.17
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<E A

NSULSHI X = B ME A H|
a9 NEAT = 0|4 7tsd 7tsd
37 A F YARGE) 3.50 4.00 3.83 3.33
38 A EYAITHGE) 3.50 3.83 3.83 3.67
39 | &2k FHARE v tiFulE THAIH%) 3.83 2.83 2.83 3.83
40 S&AF FAIE o] = HAIZHGE) 3.00 2.17 2.17 2.83
41 W2 o] & 158 HitolsAIRHE) 2.67 3.17 3.00 2.67
42 =A% VHT(H-A/4Y) 3.17 3.17 3.17 3.33
43 2 VHT(]-Al/L) 3.00 3.17 3.17 3.50
44 A S PAZHPHT) (S1-A/Y) 2.67 2.83 2.83 2.83
45 =4 8455 (km/h) 3.67 3.33 3.50 417
46 2 Wi 8% E(km/h) 4.17 3.67 3.67 4.33
47 = 24855 (km/h) 4.33 4.00 3.83 4.67
48 W2 Hit S E(km/h) 4.33 3.33 3.33 4.50
49 W2 o]l g 15dY Hitols A (m) 3.33 2.67 2.67 3.00
50 A A A (N km/Y) 3.17 3.17 3.33 3.50
51 A AR AR (L km/Y) 3.50 3.17 2.83 3.83
52 W2 2 A2 (VKT) (B -km/<Y) 4.33 3.83 3.67 4.33
53 | =AY AFEE  AA AR AT 4.50 2.50 2.50 4.33
54 = AR (%) 4.33 2.83 2.83 3.83
55 A (%) 3.67 2.33 2.33 4.00
56 = H AL (D) 3.33 3.17 3.17 3.00
57 = 2R A A 3.50 2.00 2.00 2.67
58 SAREH 2.17 1.50 1.67 2.17
59 W2 -u]8- (/) 3.50 2.83 2.83 3.67
60 W2 FA7H/Y) 3.33 2.83 2.83 3.50
61 W2 7t e AAeH8(%) 2.67 2.50 2.50 2.67
62 =3 A (Q1/km) 3.50 3.00 2.83 3.00
63 A A /Y) 2.83 3.17 2.83 2.83
64 T SYTFd/d 2.83 3.00 2.67 2.67
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53.4736

A

=

62.8571 | 71.2719 | 62.0653 | 82.3529 | 69.1254
63.5714 | 83.9912 | 81.1759 | 94.8529 | 80.3465
63.5714 | 71.4912 | 67.0949 | 63.2353 | 67.2855
50.0000 | 58.1140 | 48.1225 | 88.2353 | 56.9142
75.0000 | 56.1404 | 59.0415 | 88.9706 | 67.2112
69.2857 | 71.4912 | 98.4190 | 31.6176 | 73.5479
87.8571 | 81.3596 | 89.0810 | 31.6176 | 78.7046
75.0000 | 72.1491 | 56.0277 | 55.8824 | 64.4967
75.0000 | 56.1404 | 57.6087 | 81.6176 | 65.5858

LA

50.0000 | 71.2719 | 45.1087 | 55.1471
80.7143 | 15.3509 | 54.7431

M
(km/°1)

]

=711 2)

A

3

AH| 2

Z B HAa()

ol

)A

A

10
11
12

47.7941 | 42.9620

67.8571 | 83.9912 | 48.2708 | 94.1176 | 71.6502
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<E A=

e

WSLHSHIL X2 AdA | B oA =) M A
13 oA A (/Y) 75.0000 | 83.9912 | 62.5000 | 94.1176 | 76.5347
14 = AR Al AIREAD 82.1429 | 58.3333 | 51.5810 | 93.3824 | 64.3234
15 A iR () 94.2857 | 72.1491 | 60.9190 |100.0000| 76.9059
16 A E8la(3]) 88.5714 | 68.6404 | 65.5138 [100.0000| 76.6254
17 24 e @9 run) 57.1429 | 62.7193 | 40.6621 | 39.7059 | 50.8086
18 A et Fe A (run) AR (m) 57.1429 | 47.1491 | 37.5000 | 25.0000 | 42.8383
19 A2 F 57t R (km/Q) 82.1429 | 68.8596 | 73.5672 | 25.7353 | 67.3680
20 AR 23 (A km/Q)) 62.8571 | 75.0000 | 61.0672 | 56.6176 | 63.9521
21 Hsus &FTaAT 62.8571 | 91.0088 | 81.4723 | 70.5882 | 81.0396
22 EX wAF A7 Ha(1/km2) 62.8571 | 68.6404 | 86.0672 | 31.6176 | 67.7475
23 EX wAG =450 /km2) 75.0000 | 62.2807 | 71.9862 | 19.1176 | 59.1419
24 B4 WA =M97%(km/km2) 82.1429 | 52.6316 | 75.1482 | 31.6176 | 61.6832
25 AA A A45=0H) 75.0000 | 43.6404 | 67.0949 | 93.3824 | 64.4142
26 ARG H ALETY ARHE) 75.7143 | 31.1404 | 83.3498 {100.0000| 65.0165
27 HEE(%) 75.0000 | 72.1491 | 28.0138 | 63.9706 | 57.6898
28 ARG A FAEFORA) 75.0000 | 25.2193 | 68.5277 | 50.7353 | 55.3300
29 T SAEATRUYD) 69.2857 | 81.1404 | 81.0277 | 92.6471 | 82.2607
30 JAE AT QYY) 50.0000 | 68.6404 | 38.9328 | 47.7941 | 54.5297
31 = SAFSAF(QUY) 67.8571 | 72.1491 | 78.0138 | 81.6176 | 75.8168
32 AR SASAFQUY) 67.8571 | 72.1491 | 82.6087 {100.0000| 80.3548
33 AAE A Hg SASAE)/H) | 50.0000 | 47.1491 | 50.0000 | 63.2353 | 53.0693
34 A A g SRS AS(Q)/) | 67.8571 | 66.0088 | 51.5810 | 75.7353 | 64.3894
35 AT RPE e ARG 62.8571 | 50.0000 | 59.4862 | 50.0000 | 57.5000
36 AR SAF(R)/km) 80.7143 | 68.6404 | 89.0810 | 50.0000 | 76.0809
37 A F AT 93.5714 | 65.1316 | 48.1225 | 59.5588 | 65.6683
38 A AR 75.0000 | 68.6404 | 46.6897 | 81.6176 | 66.3119
39 |58 B Ub] giFuE TPAIZH%)| 87.8571 | 50.0000 | 64.5257 | 56.6176 | 61.5759
40 S&2F S ] 2 HAIRGE 75.0000 | 34.8684 | 51.8775 | 5.1471 | 41.5594
41 W2 o]§ 15dqd Haol s AHE) 57.1429 | 43.4211 | 37.5000 | 62.5000 | 45.5611
42 = VHT () A/Y) 75.0000 | 59.6491 | 43.9723 | 61.7647 | 54.8927
43 W22 VHT()-A/Y) 80.7143 | 62.5000 | 34.4862 | 61.7647 | 53.7211
44 A S BAIHPHT) (1-41/Y) 75.0000 | 43.6404 | 34.4862 | 43.3824 | 43.9356




A5 s

Pe st

<E A=
DEUMSHI} X E s | s | eima (,;“;) A
45 =4 & (km/h) 80.7143 | 56.3596 | 62.5000 | 80.1471 | 66.4934
46 = H S E(km/h) 80.7143 | 69.0789 | 62.5000 |100.0000| 75.2640
47 A FA4E (km/h) 87.8571 | 75.2193 | 67.2431 |100.0000| 80.9653
48 W2 Eat FYEE(km/h) 80.7143 | 69.0789 | 65.9585 |100.0000| 74.8020
49 W2 o] g 173 Hateols A2 (m) 87.8571 | 53.5088 | 25.0000 | 43.3824 | 50.7096
50 A AR A R ( kn/Y) 80.7143 | 62.5000 | 25.0000 | 86.0294 | 56.3531
51 A sAEEA R k/Y) 75.0000 | 52.8509 | 47.1344 | 83.0882 | 59.3977
52 2 A 2 (VKT) (B -km/) 94.2857 | 75.0000 | 65.9585 {100.0000| 77.9703
53 | =9 ARAE AAAL NP RAAIS) | 87.8571 | 60.0877 | 70.8498 | 55.8824 | 68.2591
54 A A AIAHE(%) 87.8571 | 63.3772 | 53.4585 | 70.5882 | 67.2690
55 A EE(%) 80.7143 | 56.7982 | 36.2154 | 51.4706 | 55.7756
56 A FH oAkl (] 75.0000 | 59.6491 | 37.5000 | 56.6176 | 55.3383
57 w4 2Ry A4 50.0000 | 39.2544 | 54.8913 | 11.7647 | 44.9835
58 SApQEHI 50.0000 | 7.0175 | 31.4723 | 16.1765 | 23.7294
59 w2 Fu]E(/Y) 87.8571 | 72.3684 | 50.1482 | 0.0000 | 57.0545
60 W2 A 7H/Y) 87.8571 | 69.5175 | 39.0810 | 10.2941 | 54.4307
61 2 Y A7E e A28 H8(%) 75.0000 | 50.2193 | 28.0138 | 0.0000 | 40.1238
62 A (21/km) 94.2857 | 37.5000 | 54.5949 | 26.4706 | 54.9587
63 A (/) 80.7143 | 37.5000 | 31.0277 | 58.0882 | 47.4505
64 T YT/ 75.0000 | 37.5000 | 28.0138 | 58.0882 | 45.1815

3) AxY SA (M7 HE

o AFEAHE WERA T A WHOR 7L weieHE ARE AEshe B Tl
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7-1 5:00 | 23:40 | 5:25 | 24:10 | 18A1ZF 40% | 18417 458 | 1125 [18A]7F 45%
7-3 4:50 | 22:40 | 5:50 | 23:40 | 17A1ZF 50% | 17417 50% | 1070 [17A1ZF 50%
7—4 5:00 | 23:00 | 5:30 | 23:20 | 18A1ZF 00+ | 17A1%F 508 | 1070 [17A]%F 50%
75 4:20 | 22:15 | 5:40 | 23:45 | 17A1ZF 55% | 1841 05% | 1085 | 18A|F 53
8 4:45 | 23:30 | 5:00 | 24:10 | 18AIZF 458 | 19A1ZF 108 | 1150 [19ARF 10&
96 5:20 | 23:30 | 6:00 | 23:30 | 18A1ZF 10% | 17417+ 30% | 1050 [17A1ZF 30%
96—1 | 4:50 | 23:30 | 5:20 | 23:20 | 18417} 40% | 18417+ 00% | 1080 | 18A]%F 0%
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15 5:20 | 24:30 | 5:20 | 24:30 | 19A1ZF 10% | 1941%F 102 | 1150 [19A17F 10+

52 5:00 | 24:26 | 5:20 | 24:00 | 19A1ZF 263 | 18A17F 405 | 1120 |[18AIXF 408

53 4:40 | 24:10 | 5:00 | 24:35 | 19413k 30% | 19A41%F 358 | 1175 [19A]17F 35+%

55 5:00 | 23:55 | 5:15 | 24:10 | 1847k 554 | 18A1%F 55% | 1135 [18AIZF 55+

boye | 991 | 5:00 | 23:58 | 5:12 | 24:10 | 1842k 58+ | 18A%F 58w | 1138 18A|3F 58%

T 56 4:55 | 24:00 | 5:15 | 24:40 | 19413k 05% | 19A1%F 258 | 1165 [19A17F 25%

56—1 | 5:00 | 24:15 | 5:00 | 24:15 | 19A1ZF 15% | 19417+ 158 | 1155 |19A]7F 158

57 5:00 | 23:45 | 5:30 | 24:15 | 18AIZF 45% | 18A1ZF 458 | 1125 [18A]7F 454

57—1 | 5:00 | 23:45 | 5:50 | 24:15 | 1847} 458 | 18417+ 25% | 1105 |18A)7F 25%

66 5:30 | 24:15 | 5:30 | 24:15 | 18AIZF 458 | 18AIZF 458 | 1125 |18A|FF 458

58 5:30 | 24:04 | 5:30 | 24:16 | 18AIZF 34 | 18A1ZF 46% | 1126 |18AIZF 468

58—1 | 7:30 8:05 7:55 8:30 | OAIZF 35% | 0AIZF 35% 35 | OAJZF 35%

400 59 5:10 | 23:26 | 5:25 | 24:10 | 18AIZF 16+ | 18AIZF 45% | 1125 |18A|FF 458

59—1 | 5:05 | 23:20 | 5:20 | 24:05 | 18A1ZF 15% | 18417+ 458 | 1125 |18A]7F 458

60 5:00 | 23:30 | 5:40 | 24:10 | 1843k 30% | 18A1ZF 308 | 1110 [18A1ZF 30+

60—1 | 5:00 | 23:30 | 5:40 | 24:10 | 18AIF 30% | 18A17F 304 | 1110 |18A]%F 30%

19 5:10 | 23:40 | 5:10 | 24:00 | 18AIZF 30+ | 18A1ZF 504 | 1130 |[18A|FF 508
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10 4:30 | 23:20 | 5:10 | 24:05 | 18AIZF 50+ | 18AIZF 554 | 1135 |18A|FF 558

FAm~ | 83 4:30 | 24:50 | 5:25 | 25:55 | 20A1%F 208 | 20A41%F 30% | 1230 [20A]17F 30+

38 3:50 | 23:20 | 4:30 | 24:57 | 19A1ZF 305 | 20A1%F 278 | 1227 |20A]3F 278

12—1 | 5:02 | 23:59 | 5:00 | 23:59 | 18217k 57% | 18A1ZF 594 | 1139 [18A17F 594

ThuE | 50 4:50 | 23:59 | 5:00 | 23:30 | 19A1%F 09% | 18A1ZF 30 | 1110 [18A1ZF 30+

50—1 | 4:50 | 23:59 | 5:00 | 23:30 | 19A1ZF 09% | 18417+ 30% | 1110 |18A]7F 30%
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700 | 12:10 | 1427 | 241 162 81 | 11,424 | 19047F 245
1 856 | 10:17 | 1A17F 20% 61 | 4.880] SIAIZF 20%
12| 14118 | 16:37 | 2A%F 18% 69 | 9.522| 15847k 4258
16 947 | 11:18 | 1AZF 315 | 162 | 14,742 | 24547F 425
220 | 956 | 11:47 | 1A%F 50% 80 | 8.800| 14647k 40%
23 853 | 10:40 | 1A7F 475 | 150 | 16,050 26741%F 30%
23—1 | 11:06 | 13:43 | 275t 37% 65 | 10,205| 170717k 55
93—2 | 11:33 | 13:09 | 1A%F 36% | 195 | 18,720 31271 0%
93—5 | 9143 | 11:33 | 1AZF 495 12 | 4578] 7647k 18%
%5 - - = - - =
3 16:26 | 1815 | 1AZF 48% | 125 | 13.500| 225A17F 0%
33 - - - - - -
5 11:48 13:50 | 2A17F 023 155 | 18,910 |315A)17F 104
5-3 | 15:30 | 16:02 | 12A1%F 3252 | 205 | 6,560 | 109~k 20%
5-4 | 10:42 | 11:27 | 127%F 44% 57 | 2.508| 4147k 48%
- - = =1 11,616A]%F
snleia | 5-5 | 948 | 1058 | 1A7F 102 64 | 4.480| 7ANZF 405 o
5-6 | 1055 | 11:40 | 1247 455 | 100 | 4500] 7547k 0%| 26«
6 1429 | 1515 | 127%F 46% | 109 | 5.014| 8347k 34%
6-1 | 933 | 10:25 | 127%F 525 18 | 2.496] 4147k 365
6-2 | 11:34 | 12:40 | 1A%F 06% 90 | 5940| 99AZF 0%
70 | 1332 | 1603 | 2A%F 30% 95 | 14,250 | 237A17F 30%
70—2 | 12010 | 14:29 | 277K 195 | 222 | 30.858| 51473k 18%
70-3 | 13119 | 15:37 | 2AI%F 18% | 144 | 19.872| 3317 122
71 | 1431 | 16141 | 277k 09% 90 | 11,610 193417k 30%
7-1 | 14:20 | 1458 | 12A%F 372 | 137 | 5.069| 84~k 29%
7-3 | 10:02 | 11:55 | 1A%t 528 80 | 8.960| 14947k 208
7-4 | 11:30 | 1253 | 1A7F 2252 | 100 | 8200|1363 40%
75 | 11:38 | 1453 | 377 14% | 105 | 20,370 | 339A17F 30%
8 12:05 | 14129 | 23k 23% 53 | 7.579 126417k 195
96 | 14:32 | 15:23 | 12413F 50% 17 | 2.350] 3947 108
961 | 954 | 1052 | 1271¢F 57% 17 | 2.679] 4447k 398
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15 12:36 | 16:46 | 4A17F 10% 160 | 40,000 |666*7F 40+
52 13:49 | 15:39 | 1AJ7F 50% 150 | 16,500| 275A17F 0+
53 10:12 11:51 | 1A]7F 39% 156 | 15,444 |257X)7F 243
55 10:55 | 11:34 | 12A]7F 39% 216 8,424 | 140417 24%-
ol 55—1 | 12:18 | 12:45 | 1243k 27% 117 3,159 | 5247+ 39%
FAdu-E
56 13:04 | 14:47 | 1A 428 156 | 15,912|265A17F 128
56—1 | 18:20 | 19:44 | 1A7F 248 120 | 10,080| 168AJ1%F 0%
57 10:18 | 11:00 | 12A]7F 428 150 6,300 | 105A17F 0%
57—-1 12:23 12:57 | 12X 34% 140 4,760 | 79A1ZF 20+
66 9:24 10:48 | 1A%k 238 107 8,881 | 14847k 18
58 10:07 | 10:28 | 12A)%F 205 180 3,600 60A17F 0%
58—1 - - - - - -
oo | 59 10:25 | 12:15 | 1A]ZF 50% 107 | 11,770 196A17F 10+=| 11,616A]3F
STET 591 | 12:56 | 14:50 | 1AI17F 54% 105 | 11,970] 199417k 30%|  56%
60 9:53 11:07 | 1AZF 14% 158 | 11,692 |194A)7F 528
60—1 | 16:56 | 18:49 | 1A7F 525 156 | 17,472|29177F 128
19 15:32 | 16:30 | 12A]13F 57% 77 4,389 | 73A1ZF 9%
PR B A — . . - - .
27 15:14 | 15:37 | 1243 228 228 5,016| 83417+ 36+
95 13:26 | 15:03 | 1A% 36% 162 | 15,552 | 259417 128
10 13:16 | 15:00 | 1AZF 44% 255 | 26,520 | 442A17F 0%
HAu~ | 83 15:01 17:37 | 23k 36+ 200 | 31,200| 520A]%F 0%
88 13:36 | 17:15 | 3AJ%F 39% 290 | 63,510 [1,058A]7F 30%
12-1 | 15110 | 17:32 | 2A)7F 218 195 | 27,495| 45847 158
EduE | 50 8:59 11:08 | 2A1%F 08%- 204 | 26,112 |435A]%F 125
50—1 | 14:33 | 16:45 | 2A]7F 128 126 | 16,632|277A17F 128
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700 26 136 11.5
11 10 80 7.5
12 25 138 11.0
16 7 91 4.3
220 17 110 9.3
23 15 107 8.4
23—-1 12 157 4.6
23-2 13 96 8.1
23-5 15 109 8.1
25 13 - 0.0
3 19 108 10.3
33 15 - 0.0
5 18 122 9.0
5-3 6 32 10.9
5-4 12 44 16.9
S pL 5-5 10 70 8.1
5-6 45 6.1
6 6 46 7.8
6—1 6 52 6.5
6—2 9 66 8.5
70 27 150 10.6
70-2 22 139 9.3
70-3 23 138 10.0
71 19 129 8.7
7-1 5 37 8.4
7-3 18 112 9.4
7—4 14 82 10.1
75 35 194 10.9
8 20 143 8.4
96 9 50 10.9
96—1 4 57 4.6
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15 6 250 1.5
52 11 110 6.0
53 11 99 6.7
55 4 39 6.8
N 55-1 3 27 6.2
e 56 10 102 5.7
56-1 12 84 8.6
57 5 42 7.3
57-1 34 7.4
66 10 83 7.2
58 20 9.0
58—1 - 0.0
0 g 59 14 110 7.4
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60 17 74 13.4
60—1 14 112 7.5
19 7 57 7.3
e 20 11 - 0.0
BFLT 97 3 29 7.4
95 17 96 10.3
10 19 104 10.8
LRIk B 83 26 156 9.8
88 34 219 9.4
12-1 19 141 8.3
EYNE 50 17 128 8.0
50—1 22 132 10.0
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g 14.4 - 11.0 -
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2.5km/h w7k

2.5km/h~ 5.0km/h

5.0km/h~ 7.5km/h

7.5km/h~10.0km/h

10.0km/h~12.5km/h

12.5km/h~15.0km/h

15.0km/h ©]%

o

2 5kmyh |9 25km/h ~Skm/hSkm/h ~7 Skm/h 7 Skm/h ~ 10km/h~ 125km/h > 1skmh 0|4
ojg: o| 2 10km/h 0|k 12.5km/h O)9F 15km/h O] 3

a7 BF SAZE(msh)
o
<E 558> MY ABFUAE| AUSHAIZ U BRSHET
o MaFdslel | oM FEAd | #@ZEuss
= (©H - kny2) (o - A2 (knfh)
2,184 190.4 11.5
610 81.3 7.5
1,739 158.7 11.0
1,053 245.7 4.3
1,360 146.7 9.3
2,250 267.5 8.4
780 170.1 4.6
2,516 312.0 8.1
PASE 622 76.3 8.1
o 900 — -
2,313 225.0 10.3
540 — —
2,837 315.2 9.0
1,189 109.3 10.9
707 41.8 16.9
608 74.7 8.1
460 75.0 6.1
654 83.6 7.8
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6—1 269 416 6.5
6—2 846 99.0 8.5
70 2,518 237.5 10.6
70—2 4,773 514.3 9.3
70—3 3,312 331.2 10.0
71 1,683 1935 8.7
1o 7-1 712 84.5 8.4
7-3 1,400 149.3 9.4
7T—4 1,380 136.7 10.1
75 3,717 339.5 10.9
8 1,060 126.3 8.4
96 428 39.2 10.9
96—1 207 44.7 4.6
15 1,008 666.7 15
52 1,650 275.0 6.0
53 1,716 257.4 6.7
55 950 140.4 6.8
55—1 328 52.7 6.2
e 56 1,513 265.2 5.7
56—1 1,452 168.0 8.6
57 765 105.0 7.3
57-1 588 79.3 7.4
66 1,059 148.0 7.2
58 540 60.0 9.0

58—1 12 - -
qogo 59 1,445 196.2 7.4
. 59—1 1,418 199.5 7.1
60 2,607 194.9 13.4
60—1 2,184 291.2 75
19 531 73.2 7.3

e 20 1,018 - -
Exian 27 616 83.6 7.4
95 2,673 259.2 10.3
10 4,794 442.0 10.8
S PN 83 5,100 520.0 9.8
88 9,918 1,058.5 9.4
12—-1 3,783 458.3 8.3
CYuE 50 3,468 435.2 8.0
50—1 2,772 277.2 10.0
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Vehicle Speeds % 1. Free flow vehicle speeds
Statistics Department S ——

acioss all 10ad lypes, wilh e exceplion of 40mpl 10aus in buill-up areas where lhe average
Free Flow Vehicle Speed Statistics: free-flow speed has decreased by 2mph, from 37mph in 2002 to 35mph in 2012,

P « Over the last ten years, motorcycles have confinued to have the highest average free flow
Great Britain 2012 speed on all road fypes except molorways On moforways, the average free flow speed for
This Statistical Release presents estimates on the speed of raffic in motorcycles was /1 mph in 2002 the hignest of ail venicle types. In 2012, this was 3mpn
ree IOWING €ONAINIONS oN MOAAS In Great BAIN AUNNg 7017 slower at 63 mph.

Statistical Release

27 June 2013

These statistics provide insight into the speeds at which drivers Roads in non-built up areas

choose to travel and their compliance with speed limits. but should

not be taken as estmates of actual average SPeed across the road

network, which are available separately for local authority managed

roacs (see saction three) « Light goods vehicies had the same average free flow speed as cars on all types of non-buit up

These esfimates are hased on raMc speed dafa colliecied from a roads,

sample of 92 Automatic Traffic Counters (ATCs) from a national « Moloreycles tad an average fiee flow speed of 68 mph on molonways, oe percentage point
lower than the average free flow speed of cars on motorways. | lowever, motorcycles had a

higher average free flow speed than cars on dual carriageways (70 mph) and at 51 mph, were

on average 3 mph faster than cars on singlc camageway oads

I 2012. the average free flow speed of Cars travelling on roads In NoN-bullt-up areas was 69
IPh O IGLO WY @nd 68 Mph O dual Carl ageways.

Free flow vehicie
network of around 270 ATCs. This sample was deliberately chosen
10 exclude A1 CS located where external 1actors are present whieh
might restrict driver behaviour (including junctions, hills, sharp
bends and speed enforcement cameras).

y gs include:

= On motorways, 48 per cent of cars cxcceded the 70 mph
Speed Imit In 2012, a decrease of one percentage point rom
2011. Twelve per cent of cars in 2012 travelicd at 80 mph or
fasler, conlinuing e downward Uend seen in recenl years

= Compared to 2002, the percentage of vehicles exceeding the
limit on 90 mph roads has fallen for every vehicle type,
excluding motorcycles which has increased by 3 percentage.
points.

« Between 2011 and 2012, the percentage of cars exceeding the:
30 mph speed limit remained unchanged at 47 per cent

Average free flow speeds on non-bullt-up roads In Great Britain, 2012 (Table SPEQ101)

Averagesgoed ()

= Eighty two per cont of articulated heavy goods vehicles

o s sunsicion [ O ol
= o 73 per cent exceeded their 40 mph limit on single
FURTHER INFORMATION Cariageways.

Media Enquiries: = In 2012, motorcycies had the Nighest average free flow speeds.

020 7944 3066 across all road types except motorways for which cars and [r— o [— Vomvane | Rssdmachas Rige Arniotect
iGNt goods venicles were the highest at 59 mph. Motorcycles Mooy goods vehides

Public Enquiries: had the highcst proportion travelling at Icast 10 mph above the

020 7944 3095 e i e e e g e e « On single camiageways, the average free flow speed has increased since 2002 for every

roadtraft stats@dft gsi. gov.uk (19 per cent) vehicle type. with the exception of arieiated HGVS for which it remains unchanged

‘Statistical Releass — Frae Flow Ushicle Speed Statisies — Page 2 of 7

<78l 6-1> P= == (Department for Transport)2| AIFEHST SHZ

A5 9= 257 (DIT, Department for Transport),
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/209104/free—flow—vehicle—speeds—2012.pdf
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<E 64> 0|2 HPMSS| A EA| 72 =275 XX SEYST
Other
Freeways Other Minor Major Minor
=2 Interstate Principal ]
™ and p Arterial Collector Collector
Arterial
Expressways
Rural 90-5 90—-5 90-5 90—-10 80—10 -
Small Urban 90-5 90-5 90—-5 90—-10 80—10 80—10
Urbanized 80—10 80—10 80—10 80—10 or 80—10 or 80—10 or
(17 201+ w]wh) 70—15 70—15 70—15
Urbanized
(915 20%H3 o)D) 90-10 90—-10 90-10 90—-10 80—10 80—10

F 1 A 90-5% AFHFE 90%NA 5% LATES on)d

A5 FHWA(2013)), Highway Performance Monitoring System Field Manual

o] 7] A,

HALrFHI7]
A12]4=2(Confidence Level)
E 3% A3 (precision rate)
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4 0F 5o 24 volH Fehe a9 vl Azizke] etow dzdso] i

=

0 5% AL 7IFoR 3 T wE T HolE7t EAss AlREe] HES HlolE A e}
9]

=2
iAo RE W 4 JpEAAS dHeolE AWEA = ®9F 22 2EE T



306

<E 815> X|&Y

2ld Hlo|E FHHE[X| Ex

EREEEER EREEEERGED) EE
100~90% 279,689 34%
90~80% 282,491 35%
80~70% 135,250 17%
70~60% 54,675 7%
60~50% 21,555 3%
50~40% 15,582 2%
40~30% 9,044 1%
30~20% 8,525 1%
20~10% 4,954 1%
10~0% 5,363 1%

Al 817,128 100%

o ¥olA Yehx &2 T3l 90% ool AMEAE 7H A HAde dAA ]
34%°] et 58 9o AIAS 7|F O E 10% o4 tlolgrt e A HE o
= AAY 60% o)Ao R wle- Z njgow Jeb

o HloJE] et ALES HAdely] 8 58 (A0 R T3 ¥ wEH A5 158 Uy R
AA Gkl A S

o 155 9] FAl= 5% 149 s dolgr) 27) ol EAste ke wEEnte 7 &
g3lo] sl wEF HolHE Hshs WS A8 o, 17 nvke] wES doleE
A E T RBAS 7HAA EakeE Aow deksle] akAl A2t

o AAD 155 G99 A7AS 283 volg AvgAE B9 ¢S

<®E 8-16> 15 |[ZHZte| =2 S=Z8 H[o|E FHHZ[X]
A= AL

PSR dlo]E] Bt . dlo]E] Bt .
SES 3.0] A& o] 2= 300 )&

A= (A H-4) A= (A H-4)
= 2,749,791 100% 817,128 100%
100~90% 1,647,751 60% 698,990 86%
90~80% 382,606 14% 61,158 7%
80~70% 200,162 7% 17,689 2%
70~60% 109,465 4% 7,986 1%
60~50% 78,449 3% 6,960 1%
50~40% 64,787 2% 9,106 1%
40~30% 54,968 2% 4,259 1%
30~20% 50,786 2% 3,334 0%
20~10% 53,243 2% 5,061 1%
10~0% 107,574 4% 2,585 0%
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— ITS ZF=EHAE Point= ¥

<72l 86> ITSEZ=L=2/399| =9} 213

<32 87> [TSEZE=2/39} Point B2 1}

=

A= 7ol A A=(MS-SQL &

o ITS =879 WEFAES] & W7ty Pointz2 H3lE [TS -8 H 719
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A Az FABFAAL F4 309

T

<HE 8-17> 112 E X|g X248 ofi XA

i A 132 PR 332 43} 5F= o)
A& EHA| 57 0 20 16 20 1
FAREA A 66 2 37 27 0 0
o) -3 S A 84 0 38 21 25 0
A FAA 98 0 1 49 45 3
A A 29 0 24 5 0 0
&g A 53 0 43 6 4 0
SAFGAN] 20 0 8 12 0 0

A7 = 403 2 97 144 148 12
A 139 0 139 0 0 0
THEE 94 0 83 5 6 0
TAHE 165 2 151 7 5 0
REERE 251 4 236 7 4 0
R 160 0 154 6 0 0
ARE 118 0 82 26 10 0
ArArd e 162 14 108 14 26 0
AT 0 0 0 0 0 0
7 1,899 24 1,221 345 293 16

- AFES A% nEEEIL FASA G0 A3 Y At BAHA ke
) AH, QA3 242 AR U AR 5 A2

E 7z
h 1=
M2 4o AERL e BRE0 EAde AoR Yes

T A 122 22} = 322 AR} 5xF2 o] Ak
A& EHA| 1,342 56 192 476 386 232
A A 566 45 187 170 141 23
o) -4 A] 176 5 15 73 52 31
A G A 280 46 85 101 42 6
FT-3 A 396 12 86 128 138 32
&g A 437 20 119 169 90 39
AP A 347 13 198 96 38 2

A7 = 4,103 354 2,712 611 233 193
A 620 103 398 119 0 0
FHAEE 856 188 602 66 0 0
ZAHGE 1,410 201 1085 122 2 0
AR e 403 18 258 119 6 2
Aehd = 534 37 383 90 24 0
AR E 781 136 529 88 28 0
AT e 597 33 279 124 159 2
AT 404 77 105 194 28 0

Zl 13,252 1,344 7,233 2,746 1,367 562
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3. SAUTA7E| 5

L

A
Oft
Hl
o

l2e] Al 2k

7= o1
1) AEA FAY 4 e

o AFEx}FEd A (VKT : Vehicle Kilometer Traveled)©= =25 o] 835} BE xj&E5o0] o]
&5k Al FAI gk stoz E2A|~Hf| g A5S Frlstal Ak w77k

WS A, 712 24, dluA] anlF AR, e dFE7E Sol FHesA A

a8 S F9a, 8 V|FoR B o 1 3 4d
ol B Ak wio] Eakwlo] A EA A Al reE: vilol ge
o AbsATPAYE A WH o2 = WEH A5 (Traffic Counts)E 7|HEO.Z AME38)=
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- DHER GRS AL, WEAD B4, QBAAL ofF B4 2 A AR Fo
=

— Sk R FA A &G 8k= 3170 = 3,57%km(H]-9 WA= 280km EFHA] 3270 =
3,859km)

— S ERFAL A 8= 31371 a9t vle WA 177 9gh

o tgAE

— o] S 273571 A18MdR](TCS : Toll Collection System) A =(94. 8. 16) o] %
Ql 95ARE] AEET 71l Wk AFAH1F), TFAH2F), HAAKES, 4, 55)= T
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P 9 wedge] Dag |8 Aug 4% Ay Bag /|xdw A
o ZAAA %

— 1 @A) DETE 483404, QU 15874 A ZAT 484404, SAIEAL 110344,
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b 48d sta Tad =99 =89 EQd dadd A
AEEHA 172,976 170,720 171,312 167,231 165,339 171,663 176,844 1,196,085
FAFGA A 169,490 166,328 166,379 162,422 159,135 168,830 172,733 | 1,165,317
-4 A 373,864 366,844 368,554 358,826 352,531 370,294 380,826 | 2,571,739
o1 F A A 387,021 380,699 381,864 372,925 369,900 383,305 395,114 | 2,670,828
SN 151,287 148,638 149,626 145,691 143,300 151,062 155,170 | 1,044,774
A 4 A 308,223 303,054 303,898 296,080 291,082 305,606 313,433 | 2,121,376
SAFGA A 129,041 126,526 127,304 123,856 121,116 128,115 130,817 886,775

A7 % 1,900,155 | 1867858 | 1,874,419 | 1828248 | 1802659 | 15885295 | 1,941,060 | 13099694
A 814,151 | 790,085 | 791,230 | 772,765 | 763,909 | 813526 | 834,857 | 5580523
FHAEE 732,606 | 719,059 | 722,207 | 702,781 | 689,283 | 725450 | 744,782 | 5036168
=AY E 997,540 | 977,907 | 979,980 | 955977 | 940,310 | 989,258 | 1010388 | 6,851,360
AEE | 1325924 | 1,303,028 | 1305190 | 1272273 | 1248898 | 1,311,224 | 1,334860 | 9,101,397
Ad= 893,278 | 876,555 | 879,238 | 858319 | 845029 | 888912 | 907,293 | 6,148,624
AR 829,332 | 814488 | 816438 | 797,377 | 782,079 | 819422 | 842,807 | 5701943
AT 903,336 | 888,182 | 889,034 | 866,410 | 854,167 | 896,871 | 920,531 | 6218531
=7 10088224 | 9,899.971 | 9926673 | 9,681,181 | 9528737 | 10003833 | 10261515 | 69,395,134
g MES U MES
o 4,000,000 8,000,000 12,000,000 16,000,000

HEsEAl | 2
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BEZ AL =

R A

EREEN =
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zx=c N

sEgs

Hetzs =
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u=s g

AyEE ' ' .

9,000,000 9,500,000 10,000,000 10,500,000
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7.2%
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T 484 | sad Tad =232 =84 22049 dad A
AEEEA 0 0 0 0 0 0 0 0
BARGeIA 570,255 556,798 565,446 560,479 572,714 569,993 583,348 3,979,033
o4 A 4,136 4,201 4,269 4,226 4,219 4,217 4,162 29,430
O1HGIA| 0 0 0 0 0 0 0 0
AN 489,899 480,920 483,580 480,147 482,631 489,637 485,549 3,392,363
A4 A 291,470 281,651 288,244 282,874 284,886 291,354 297,145 2,017,624
A3 A 1,445,085 1,424,838 1,440,075 1,418,865 1,451,612 1,438,223 1,472,740 10,091,438

A7 = 216,873 219,726 214,892 215,717 214,342 208,967 213,632 1,504,149

AR 1,202,977 1,209,213 1,224,740 1,212,797 1,214,606 1,257,024 1,277,760 8,599,117
FHEE 4,085,341 3,966,276 4,044,944 3,967,694 3,991,140 4,079,651 4,172,922 28,307,968
ZAYE 5,992,257 5,790,438 5,916,713 5,789,074 5,826,009 5,965,817 6,098,138 41,378,446
e 626,313 623,086 624,316 621,768 622,691 630,696 612,455 4,361,325
Helge 479,108 476,092 479,360 477,048 475,486 486,673 476,078 3,349,845
AR 2,834,866 2,794,272 2,827,745 2,779,064 2,842,129 2,811,347 2,856,710 19,746,133
AT 2,595,308 2,588,025 2,610,750 2,586,309 2,619,742 2,587,864 2,665,076 18,253,074

e 20833888 | 20,415,536 | 20,725,074 | 20,396,062 | 20,602,207 | 20,821,463 | 21,215,715 | 145,009,945

ClE A H= A OlEH AMH= A
XEE s REEEET
o 20,000,000 40,000,000
HESEA B
LN
GFEEAl =
AHEFFA
BEZ AL =
CHEE A
SLHEGA =
=
dr=
ZEE "
&
EEER
EEEE
=t
M=o
Hage
Axss g
Fugs ' ' .
19,500,000 20,000,000 20,500,000 21,000,000 21,500,000
BRI GE WES mous 424
<72l 8-10> YEIRT X[y 9 Ho[E{f B
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< 8-25> 11&E= T FAEFIMAE FH Ao
s T Xl%f‘iﬂ %_VKT A %_VKT B
(A4 &8) (9 28)
AME5HA| 38,366,692 1,992,311,924 1.007
FAbg A 6,980,434 252,684,632 1.444
o) -3 A 27,334,089 1,422,576,827 1.005
A F A 53,853,802 2,796,752,992 1.007
BT 4,097,070 206,324,342 1.038
o] % 3] A] 11,735,092 609,326,139 1.007
AR A 4,487,635 234,201,216 1.002
A7 = 281,920,448 14,708,056,586 1.002
A 12,326,432 657,294,530 0.981
ZHEE 24,847,120 1,290,756,302 1.007
SAE= 30,197,845 1,565,462,887 1.009
REPER=] 22,345,120 1,155,531,754 1.011
A= 12,463,910 646,301,127 1.008
AR T 38,500,116 1,916,626,054 1.050
e 45,292,972 2,375,174,313 0.997
=7 32,142,578,898 31,829,381,624 1.010

Fgarle 4 A

e =8 Zzt

AE A £ VKT A VKT gz e ama )
(A4 &F8) (494 28)
FAbg A 17,847,415 964,693,569 1.034
T3S A 3,587,923 0 0.000
BT 13,386,992 700,834,848 1.001
o) % 3 A] 69,269,660 3,565,273,838 0.984
SARFA A 31,641,878 1,712,441,857 1.035
A7 = 961,198,633 50,198,163,674 0.999
U= 47,314,399 2,605,564,241 1.053
ZHEE 547,153,355 28,802,832,182 1.007
THHEE 654,573,361 34,795,089,971 1.017
AR 124,236,662 7,079,914,208 1.090
A= 169,429,837 4,140,644,417 0.467
AR T 228,936,557 13,611,235,294 1.137
ANGE 86,815,316 4,731,867,549 1.042
=7 154,524,781,089 152,908,555,647 0.990
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<i 8-27> KTDB &AI2ZF

T7HEl| B

(St =2 S A}

TE VKT _1&2 % St = 2 FAL A o]
S 2 FAF VKT 147,756,119 —
AG g8 87,821,254 59.44%
A7 e 86,965,524 58.86%
— Sl A7 EAT Y
<X 8-28> KTDB ZAIZFFaHe|Q| H|W(H 7|, T2
T VKT &% St 7|EA Tl A i
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