Data-Driven Statistical

Approaches for Modern
Traffic Analysis

TexITE Meeting, Houston, April 10, 2026
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Traffic Analysis Toolbox
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"Typical’ day
 Limits traffic volume variability
« Network traffic volume inconsistency

« Usually excludes impacts of adverse
weather conditions and incidents

« Analysis input conditions often do not
correspond to any actual day

GEH ‘statistic’

Some subjective calibration
criteria (e.g., “To analyst’s
satisfaction™)

2019 Update

« 365 days of data

« Accounts for full year of traffic volume
variability

* Includes impacts of adverse weather
conditions and incidents

e (Can also include other factors as desired
(e.g., work zones)

» Use cluster analysis

 ldentifies logical groupings of conditions
for given performance

 |dentifies days within clusters with
conditions representative of the given
cluster

« Variation envelopes and acceptability
criteria for simulation calibration



Conceptual Overview of
Cluster Analysis Process
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2019 TAT Vol.
Recommended Data Items

Riis

Event Query Tool

Traffic Volumes

Transportation System Status Data Archive Personal Traffic Alerts

Detector Tools Congestion Causes
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2019 TAT Vol.
Recommended Data ltems

.(U f'-'éldréﬁrndl ' Hig chiy 'Adm nistration

Weather Data
Weather Eve nts Environment

#Home @ Data ™ @ About ~ (# Feedback

=) Login

Latest News

Subscribe to webinar updates Ongoing

National Operations Center of Excellence for Road
Weather Management webinar updates.

Omne

Welcome to the Weather Data Environment

The Weather Data Environment [WxDE] is a research project that collects and shares transportation-related weather data with a particular focus
on weather data related to connected vehicle applications. The WxDE collects data in real time from both fixed environmental sensor stations and
maobile sources. The WxDE computes value-added enhancements to this data, such as by computing quality-check values for observed data and
computing inferred weather parameters from vehicle data [e.g., inferring precipitation based on windshield wiper activation). The WxDE archives

both collected and computed data. The WxDE supports subscriptions for access to real-time data in near real time generated by individual
weather-related connected vehicle projects.




2019 TAT Vol.

Recommended Data ltems

Incident Events

Rimis

Incident List

Transportation System Status

Traffic Map

Traffic Map (Beta)

Applied Filters: Road is equal to I-4.

State 4

FL

FL

FL

FL

FL

FL

FL

FL

FL

FL

FL

FL

FL

FL

FL

Source

FDOT

FDOT

FDOT

FDOT

FDOT

FDOT

Ware

FDOT

FDOT

FDOT

Ware

FDOT

FDOT

FDOT

Waze

FDOT

Location

‘Westbound on |-4 ramp from Mile Marker 48:
RestArea

‘Westbound on -4 ramp to Exit 28: W
Memorial Blvd

Westbound on 1-4 at MW 87 with congestion
from at MM 101A/CR-48A to at MM 97

‘Westbound on |-4 ramp to Exit 28: W
Memorial Blvd

‘Westbound on |-4 ramp to Exit 28: ¥
Memorial Blvd

‘Westbound on |-4 before MM 62 with Right
shoulder blocked

Westbound on |-4 ramp from Mile Marker 48:
Rest Area

Eastbound on |-4 beyond Mile Marker 40 with
Right shoulder blocked

‘Westbound on |-4 at MM 84A/SR-50 with
‘congestion from at MM 85/Princeton St fo at
MM 24A/SR-50

-4
‘Westbound on |-4 ramp from Mile Marker 48:
Rest Area

Eastbound on |4 at MM 84/lvanhoe Blvd with
congestion from at MM 21/W Kaley Ave o at
MM 34/lvanhoe Blvd

‘Westbound on |-4 beyond Mile Marker 45
Rest Area

14 WEST in Hillsborough County

Eastbound on |-4 ramp to Exit 44: State Road
550

Data Archive

Incident Qverview Traffic Cameras

Type

@ Disabled Vehicle
@ Disabled Vishicle
Err»sm: Congestion
@ Disabled Vehicle
@ Disabled Vehicle
@ Disabled Viehicle
&> Disabled Viehicle
@ Disablad Vehicle
@ Incident

giﬁam: Congestion
% Foggy Conditions
@ Disabled Vehicle
girr—zmc Cangestion
@ Disabled Vehicle
@ Foggy Conditions
@ Incident

Personal Traffic Alerts

RS5S Feed COVID-19 Impact | %

Updated

3 hrs § mins ago

3 brs 5 mins ago

26 mins ago

3 hrs § mins ago

3 hrs § mins age

hr 48 mins ago.

4 mins age

3 hrs 5 mins ago

59 mins age

4 mins ago

1 hr 38 mins ago.

3 brs 5 mins ago

12 mins ago

3 hrs § mins ago

12 mins ago

2 hrs 58 mins ago

Start Time

01/08/26 05:35 AM

01/08/26 06:47 AM

01/08/26 05:34 AM

01/08/25 07-08 AM

01/08/26 08:53 AM

01/07/26 10:56 PM

01/08/26 08:13 AM

01/08/26 08:38 AM

01/08/26 07-20 AM

01/07/26 10:55 PM

01/07/26 10:47 PM

01/D8/25 07:45 AM

01/08726 08:11 AM

Lane Status

1)\
il
i
1
il
i

1

Event Details

= \Aaze Incident
renorted: Waze ID
-

Hazard on shoulder car
stopped at 14 W

- VinB78831
= presetats

Hazard westher fog at 1-4
w

Hazard westher fog

Vin 450781



2019 TAT Vol.

Recommended Data Items

Travel Times
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2019 TAT Vol. 3
Recommended Data ltems

Bottleneck
Throughput Volumes

Average Speed (km/h)

505 5 5 0§ b o5 ob b oS

Average Occupancy (%)



2019 TAT Vol. 3

Other Potential Data Items

Work Zone Activity

s —— ]
akerKathryr West De Land Clear All
— | |
e T — (& Traffic Speeds A
@ Construction Zone x | Deep Creek | pu o o o NN -
#} J_‘ake Helen Preserve Closed/Stopped  Slow Fast |
Planned construction in Seminole County on SR- b
436 / Semoran Blvd / Altamonte Dr East, at SR- 9 Closures A
434, 1 center lane blocked. Last updated at
| o p cadgitons | Q) Detour Routes
bIi(E] ;
i : O/ Incidents
leUn; Severity Intermediate }EEL“ @
| Region Central Deltona DELTONA LAKES 0@ congestion
Start Time Oct 1 2025, 1:01 PM @ Construction Zones f
Last Updated Jan 8 2026, 1:34 PM E,‘mpm\ O @ Other Events
=§.§'! Show Videa Osteen 0 @ Traffic Cameras
_— Sy Monroe [ Lake Monroe )
- Conservation 4 0 @ Message Signs
| GBo090 ob B-484 ‘ Area ) )
o= i i k| : E] @Truck Parking Availability
[ @ Drawbridge Crossings
O @ Rail Crossings
—~Take Jesup ()@ wWeather Radar
Conservation
Area 0@ weather Alerts
Black O @ Road Weather Alerts
Hammock |
M O @ Weather Forecasts
Little |
State Marker Clustering @
Chulucta
Charles H:
Bronson Seminole
Wildlife... Ranch

Conservation

Area
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2019 TAT Vol.
Other Potential Data Items

Hard Rock Stadium STADIUM LUXURY &SUITES  PLAN YOUR VISIT HOST YOUR EVENT

UPCOMING EVENTS

ALL SOCCER FORMULA1  MIAMIOPEN

Special Events

MARCH 758

MARCH 6

NATIONAL CHAMPIONSHIP e
MARCH 15-29, 2026

A\

January 19, 2026
COLLEGE FOOTBALL PLAYOFF
NATIONAL CHAMPIONSHIP GAME

March 7-8, 2026 March 15— 29, 2026

JAZZ IN THE GARDENS MIAMI OPEN 2026

LEARN MORE m m

BRUNO MARS

THz ROMANTIC TOUR

o P A5 MK+ BT
SAT. SEPTEMBER19 AT HARD ROCK STADM IN MAML .

FIFA WO CUP 2026™

Hard Rock Stadium

May 1-3, 2026 June 15— July 18, 2026 September 19, 2026
FORMULA 1 CRYPTO.COM MIAMI
GRAND PRIX FIFA WORLD CUP 2026 BRUNO MARS | ROMANTIC TOUR

LEARN MORE

LEARN MORE




Data Aggregation

* The disparate data sets must
be aggregated into a single
dataset to facilitate the
calculations

Traffic

Data

Combined Data Set

13



Data Aggregat

 Forexample...

on

DAY Day of AM Peak (6-9 AM Peak (6-9 AM) AM Peak (6-9 AM) Incident AM Peak (6-9 AM) Travel Time (min) AM Peak (6-9 AM) Bottleneck
Week AM) Demand Weather Throughput (vph)
(vph)
Detector #2; Precipitation Wind Incident Type Lanes Blocked WH to CBD | WH to CBD | WH to CBD Marine V. I. Bridge Komodo
Avg. Count (mm) Speed (VIB) (Tunnel-GP) | (Tunnel- Causeway- Exit at Tunnel Exit
(vph) (mph) HOV) V.l.Bridge Moseley at Osceola

Link Street Ave
2-lan-12 2 4650 0.034 4.54 Disabled Single Lane 36 32 27 2525 1934 2042
3-Jan-12 3 4557 0.192 5.62 Non-Injury Collision Single Lane 46 39 33 2015 1767 1652
4-Jan-12 4 4253 0.006 4.34 Debris Multiple Lane 44 35 30 2478 1835 1760
5-Jan-12 5 5126 0.016 4.77 Non-Injury Collision | Shoulder/Median 26 24 21 2756 2105 2344
6-Jan-12 6 3529 0.04 6.18 Debris Multiple Lane 43 36 32 2013 1843 1742
16-Jan-12 2 2875 0.07 1.55 Non-Injury Collision HOV 49 40 36 1524 1650 1594
17-Jan-12 3 2783 0 3.08 Injury Collision Single Lane 51 44 38 2183 1664 1418
18-Jan-12 4 3071 0.034 4.60 Disabled Single Lane 35 32 28 1735 1956 2052
19-Jan-12 5 4348 0.298 6.13 Debris Multiple Lane 44 36 32 1957 1820 1720
20-Jan-12 6 4119 0 3.39 Debris Single Lane 30 27 22 2517 2084 2258
23-Jan-12 2 3799 0.37 10.23 Abandoned Vehicle | Shoulder/Median 60 53 42 2352 1550 1287
24-Jan-12 3 4872 0.076 1.70 Disabled HOV 40 34 33 1753 1919 1943
25-Jan-12 4 3302 0 4.73 Disabled Shoulder/Median 26 22 21 1586 2166 2431
26-Jan-12 5 3952 0 2.39 Non-Injury Collision Single Lane 46 39 32 1957 1796 1681
27-Jan-12 6 3913 0 1.77 Abandoned Vehicle | Shoulder/Median 56 52 41 2722 1551 1272
30-Jan-12 2 4052 0.014 2.23 Debris Multiple Lane 43 34 31 2723 1858 1795
31-Jan-12 3 4704 0 4.01 Disabled Single Lane 35 32 28 1694 1940 2033

14



2019 TAT Vol. 3 Process Guidance

* Generally silent on:
« Data collection, formatting, and management process
« Data QC process
* |dentification of bottlenecks and determination of bottleneck throughput

 Statistical software tool used for example calculations, WEKA,
(https://waikato.github.io/weka-wiki/), is somewhat obscure in the U.S.

15
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2019 TAT Vol. 3
Adoption

From page 2...

Synthesis findings indicate that responding DOTs most
often use their own state-specific guidance (19 DOTSs),
followed by ad hoc project-based decisions (15 DOTs)
for the calibration of operational traffic simulation
models.

6 responding DOTs primarily use the 2004 version of
the TAT.

4 responding DOTs primarily employ the 2019 version.
5 responding DOTs use resources from other states.

Although there is general movement toward the use of
the guidelines in the 2019 TAT, data availability for the
cluster analysis is viewed as a significant challenge to
broader implementation.

Practices

NCHRP ..

G ativ
Synthesis 650 H?;f:,;y :

A SYNTHESIS OF HIGHWAY PRACTICE : Research Program

Practices for Operational Traffic
Simulation Models

NAT'ONAL Scwfices

Engineering

ACADEM I ES Medicine

[ E8| TRANSPORTATION RESEARCH BOARD

Henry Brown, Praveen Edara, Dae Yeol Chang, Britton Johnson
(Hammit), and Ahmad Abdallah. Practices for Operational Traffic
Simulation Models. National Academies Press, Washington, D.C.,
May 2025. ISBN 978-0-309-73560-5. doi: 10.17226/29076. URL
https://nap.nationalacademies.org/catalog/29076.



Software Tool
Development

« WSB is developing a purpose-built
software tool to reduce burden of
performing 2019 TAT Vol. 3 cluster analysis
process

* Initial effort is being done in support of
Reno ‘spaghetti bowl’ operations analysis
for Nevada DOT

 Building upon several previous software
development efforts and adding cluster
analysis process




Software Too

Development

Criterion Threshold Value(s) Action
1 Communication failures — controller If VOLUME or QCCUPANCY (OCC) or SPEED | Set values with error codes to missing/null, Remove
error codes equals “-1” or “255” or missing assign missing value flag/code record
Zero SPEED (or OCC) when . Flag and remove entire record: Remove
2 "VOLUME is non-zero LfSPEED-0 & VOLUME>0 (or 0CC-0) write failed record to off-line database record
Zero VOLUME when SPEED is non- . Flag and remove entire record Remove
3 zero IFVOLUME) & SPEED>0 (or 0CC>0) write failed record to off-line database record
Zero SPEED and VOLUME when - Flag and remove entire record Remove
N OCC is non-zero ITVOLUME=SPEED=0 & OCC>0 write failed record to off-line database record
I£OCC > 95% for 20-30 sec Flag and remove entire record. Remove
° D I m n .t n d § | Masimum OCCUPANCY exceeded TFOCC > 80% for 15 min write failed record to ofF-ine database record
e V e O p e a Maximum estimated DENSITY ¥ ((VOU‘]-ME‘G G00/ELAPSED_TIME))/SPEED) Flag and remove entire record. Remove
6 =220 where ELAPSED_TIME is the nominal
exceeded - write failed record to off-line database record
polling cycle length in seconds
Too many consecutive identical
m n m n f F D I 7 VOLUME&OCC&SPEED values No more than 8 consecutive identical VOLUME, Flag and remove entire record: Remove
(including OCC. SPEED values write failed record to off-line database record
VOLUME=0CC=SPEED=0)
Zero SPEED when no vehicles Flag and remove entire record: Remove
8 present (No vehicles passed the If VOLUME=SPEED=0CC=0 N
write failed record fo off-line database record
entral Data Warehouse e
Flag VOLUME.
If VOLUME:> 17 veh/20sec/In . ot N
9 Masizmum VOLUME exceeded If VOLUME> 25 vel/30sec/in wate failed record to off lime database, |y pe oy
- N interpolate between intervals to obtain
If VOLUME=> 50 veh/min/ln
VOLUME value
aka efore
N If SPEED > 100 mph for 20-30 sec write failed record to off-line database,
10 Maximum SPEED exceeded 1£ SPEED > 80 mph for 1-5 min interpolate between intervals to obtain, | [PUE SUTY
. SPEED value
Flag VOLUME,
u r n I n O V e r O 1 Negative VOLUME If VOLUME < 0 veh/h/In interpolate between intervals to obtain | Impute entry
VOLUME value
Flag SPEED.
12 SPEED too low If SPEED < 5 mph interpolate between intervals to obtain Impute entry
SPEED value

Automate downloading of data from FDOT SunGuide system
Transform data

Perform data quality checks

Calculate performance measures

Generate reports

Archive Files (20 F“::’. n“ml "Ii?"" -
ec intervals) .
Station Lane info
2 Info Statiorn ID
EUW Milepost Lang #
= Station ID Lane type
Description .
l # Lanes
# On-ramps \
D;ddlu-“g':_'d # Offramps ‘
Data Validity Check !

STEWARD
Database

— i
Grouped Data

Sunmaries

Time

Speed

Yolume

QOccupancy
# of Observations
Speed Variahility

(@

Summary Reports

Detector Analysis
Max Flow Rates
Etfective Veh Length

Lane Balance Summary

Systern Analysis
Yolume Map
/O Balance

Performance Analysis
Veh-Miles
Yeh-Hrs
Average Speed
Delay
Kinetic Energy
Level of Service
Quality Assessment
TTI MM Checks
Consistency Checks
Among lanes
Among Stations
With other FDOT counts

&
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Software Tool
Development

» Detector and probe
vehicle data
processing software

oy Charting

TpeofPt faca Bourdary Vahses
| %Y Scatter (Aggregated Value: -

) Manually Set
A MacY [ 082
Min Y 92
v 03 6 2
Min X M X
Hestogram Piot Seftings
Veicle Class
¢ 200 3| vehhin H
Platoon Headway Threshold (s L]
S H
FFS Headway Thrashold i) s & W 6
(5 ||
&
=
Scater Plat Settings Regresson Descriptive: Statistics
L E——— X-wis variabls Add Teend Line: Average
[speed v] [Pow ] | M
- |Lrear w
Aggregation Level ) |5 : Mex
Headway Bn Sie ) HE Coel & Do
Tt
Coefl b Obs.
¥ Indercept
Percent Follawers Threshald is) 3: -
Slope.
R-squared
Larve ) Marnssly St
& I ~ Max Y | 17260/%
|C] 1 NE Rev &
] 158 Fwd Mn Y 5%
] 158 Rev v 20
Min X

Histogram Piot Sefings

Performance Measum
| Speed ) o (@) A1 Vehicle Observations.
Bn Sie 505 () Dbsarvations for Fow Fates

<[ 200 2 wehvhin
e Hondhrmy Throdol! ®). | (O3 Accregeied by Fiow Rt

FFS Heaway Treshold ) i EL T B
Scatter Plat Setings Regressian
Y-z vanable ¥omas vanable
peed w r
Aggregation Level fmin) 5
Headway Bn Size ) 0235 Conff. 2
Coeff. b
Parcant Followers Threshold is) 3 e
Sope:
Raquarsd

Std Dawv.

Total
Obs.

Speed |mih|

T NB Fed

553654
0.000
133.000
5452
45189

Frequency

17255

13604

10353

6902

51

0
15 20 25

600 80O

1000 12000 1400 1600 1200 2000

Flow Rate (vehhin)

N Combined Vehicle Classes

30 35 40 45 50 55 60 65 70 75
Speed (muh)

B

5 90

95
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Adjustment Factors [= @ ][=]
oftware Tool |““:-
| Demand | Weather | Incident | Work Zone
D Type Range From  Range To FFS Adj. Cap Adj. Probability (3t}
1] Clear 0 0 T 1 50
d| Light Rain 0 0.1 0.98 098 8
2 Medium Rain 01 025 094 093 4
3 Heawy Rain 025 inf 093 0.86 2
4 Veny Light Snow 0 0.05 089 0.96 B
5 Light Snow 0.05 0.1 088 091 3
& Medium Snow 01 05 0.86 0.89 2
7 Heawy Snow 05 inf 0.85 0.76 2
] Low Wind 10 a0 95 ! :
« HCM TTR and I N s =)
10 Coal M 50 A
1 Cold 4 34 6 - Add = Remove |Incident Time Period and Segment
ATDM - R
a n a Iy S I S 13 Medum Visibilty 0.5 1
14 Low Visibility 0.25 05 0 Type Max Lanes Blocked Duration jmin)  FFS Adj. Cap Adi.  Probability (%)
15 Very Low Visibiity o 0.2 0 No Incident nfa 0 1 1 50
ft ot 1 Non-Crash shoulder 0 0.99 0.99 10
S O Wa re ' 2 MNon-Crash 1 30 0.79 0.79 7
3 MNon-Crash 2+ =] 0.61 0.61 6
4 Property Damage Only Crash shoulder 45 0.86 0.86 5
5 Property Damage Only Crash 1 45 0.79 0.79 4
[ Property Damage Only Crash 2+ &0 061 061 4
7) Injury Crash shoulder 60 D86 0.86 3 |
2 Injury Crash 1 &0 079 079 3
g Injury Crash 2 60 061 061 3
10 Fatal Crash shoulder 150 0.86 0.86 1
11 Fatal Crash 1 150 0.79 0.79 2
12 Fatal Crash 2+ 150 0.61 0.61 2
Total 100
||

[ ok ][ cancel




Software Tool
Development

« Bottleneck identification
and throughput
calculation software

Average Speed (km/h)
Average Occupancy (%)

[® Capacity Data Processor

[Calculate Breakdown Statistics]

—4— Average Speed (km/h)
—x— Average Occupancy (%)
—o— Flow/Occupancy Correlation

140 —u— DSpeed/Dt*DOCC/Dt -
o”ooohoﬂ%aqo
120_ -l-l‘/\xl‘\g;:{;f\j .lIllIlIl e f' EEEEEEE
\“ [& [
7 "l} Flow/Oce
Correlati - -
100 - \‘(\_ -
L]
6:12; Speed
Thrasheld
80 \“
T 6:19: SpeadOce A A A 7
Change Rate
60 - = P N A j\/\{
‘\‘/‘ l}.x ry
[=2-3
40 - { v / 8 |4V
AN et X% a1 7
ox
b4 = x\,(aé\
20 sy X ] oF
K ?S{x 610 Occupancy %{{0
h Thresheld
0 1 1 I ! I ! I
6:09:00 6:19:00 6:29:00 6:39:.00 6:49:00

1.0

e e
o w

S
o
Flow/Occupancy Correlation

-1.0

A
o

&
S

5 &
DSpeed/Dt*DOcc/Dt

L
]
(=]

-140

-160

w] Fle Edit Vew Analyss Windows
R N=N " B RN
Unit System 5l (metric) v | Breakdown Algorthm Type
Analysis Time Perod O Speed
Start Time 06:00:00 | O Occupancy
A (®) Volume-Occupancy
End Time 10:00:00
Breakdown Algorthm Parameters
Free Flow Speed Estimation Volume-Occupancy Threshiold | 0.5
Lower Speed Thrashold 100 Breakdown Durstion Threshold 300
Upper Speed Threshold 713E| Calculation Time Period 500

|
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Software Tool Development

Cluster analysis and variation envelope calculations will be incorporated
No need for Excel spreadsheets

No need for separate statistical analysis software

Thus, an all-in-one purpose-built software tool

Written in C#/.NET—among many advantages, it offers much faster
execution speed over scripting type languages such as Excel VBA and
Python

Tool can eventually be customized to meet needs/desires of other DOTs
or agencies

22



Software Tool Development—
Future Possibilities

« With this purpose-built software tool, agencies may be more likely
to apply the 2019 method

» Such a tool can facilitate further evaluation of the 2019 method, for
example...
« Quality of simulation calibration results relative to 2004 approach

« Cluster analysis method variations (initial clustering, stopping criterion,
partitional vs hierarchical vs Bayesian algorithms, etc.)

 Variation envelopes and acceptability criteria for simulation calibration

« Additional application areas (e.g., TSMO, IJR, TTR)

23



Software Tool Development

" ol FHWA TAT Vol. 3 Cluster Analysis

File Edit View Tools Windows Help

NSHdSA G

Mumber of Clusters

o8 Input Data Values
Travel | govel Travel Bottleneck | Bottleneck | Bottleneck
Record Day of Traffic Precipitation | WVind Incident Lanes Time Time Time Throughput | Throughput | Thraughput
0 Date Week ‘(t-e':;:;‘)e mm) ?’i":;:) Type Blocked ‘R’;'u”tt (min), (min), {veh/h], (veh/h], (veh/h),
) Route 2 Route 3 Route 1 Route 2 Route 3

I_wyzmzmm." 2|4850 0034 4.54| DisabledVehicle SingleLane 360 320 270 2525 1934
2 |2 1/3/2012 12:00:... 3 (4557 0192 5.62 | NenlnjuryCel... SingleLane 460 9.0 330 2015 1767
3|3 1/4/2012 12:00:... 44253 0006 434 Debris|  Multiplelane 440 350 200 2478 1835
4 (4 1/5/2012 12:00:... 5(5126 0016 4.77| NoninjuryCal... | ShouldertMedian 260 240 210 2756 2105
5[5 1/6/2012 12:00:... 63529 0.040 612 Debris|  MultipleLane 40 360 320 2013 1843
6 |6 1/16/2012 12:00... 2|87 0070 1.55 | NenlnjuryCel... Hov 490 400 360 1524 1690
7|7 1/17/201212:00... 2 (2051 0000 3.08| InjuryCollision SingleLane 510 40 380 2123 1664
RE 1/18/2012 12:00... 4|3029 0034 4,60 DisabledVehicle SingleLane 350 320 280 1735 1956
9|9 1/19/2012 12:00... 5 [4605 0298 613 Debris|  MultipleLane 440 360 320 1957 1820
1010 1/20/2012 12:00... 64737 0.000 339 Debris SingleLane 300 270 20 2517 2084
1|1 1/23/201212:00... 2|3204 0370 10.23 | AbandenedV...| ShoulderMedian 600 530 420 232 1550
12 |12 1/24/201212:00... 3 (402 0076 1.70 | DisabledVehicle Hov 400 240 330 1753 1919

13|13 1/25/2012 12:00... 43618 0.000 4.73| DisabledVehicle | ShoulderhMedian 260 20 210 1586 2166 2431

14|14 1/26/2012 12:00... 5|42 0.000 2.39| NonlnjuryCal.. SingleLane 60 390 320 1957 1796 1681
15 |15 1/27/201212:00... 62736 0000 1.77 | AbandonedV... | ShoulderMedian 56.0 520 410 2 1551
16|16 1/20/201212:00... 2|3404 0014 222 Debris|  Multiplelane 40 240 310 2723 1858

1/31/2012 12:00... 3[4396 0.000 4,01 | DissbledVehicle SingleLane

Bottleneck Bottleneck
Throughput, | Throughput,
Route 2 Route3

Sum of
Squares

0194

0.183

0483

0823
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NEZHd3A 6

1/5/2012 12:00:00 A...

& 1973

1242

1/25/201212:00:00 ...

& 1.976

1.269

1® Input Data Values (= = |[=]
[ ¥ Normalized Data Values

‘I};cold Date \I')vay of Traffic Precipitation Wind Incidgnl Travel Time, Travel Time, Travel Time, Bottleneck Bottleneck Bottleneck

eek Volume Speed Severity Route 1 Route 2 Route 3 Tl Route 1 T Route 2 Throughput, Route 3

| (|1 1/2/20... |2 0.801 0.092 0.344 0.364 0.2%4 0.323 0.286 0.813 0.623
L 2|2 1/3/20.. |3 0.762 0.519 0.469 0.636 0.588 0.548 0571 0.399 0332
| 303 1/4720... |4 0.635 0.016 0321 0.543 0.529 0419 0.429 0.774 0.463 0421
| 4 |4 1/5/20... |5 1.000 0.043 037 0.091 0.000 0.065 0.000 1.000 0.901
| 515 1/6/20... |6 0332 0.108 0.533 0.5345 0.500 0.452 0.524 0.397 0.476
- g |6 1/16/2... |2 0.058 0.188 0.000 0727 0.676 0.581 0714 0.000 0227
| 707 117720 |3 0132 0.000 0,176 0.818 0.735 0710 0.810 0.535 0.183
| g |8 1/18/2... |4 0.123 0.092 0.351 0364 0.265 0323 0333 0171 0.659
| 9 1/19/2... |5 0.782 0.805 0.528 0.545 0.529 0452 0524 0.351 0438
- 10 (10 1/20/2... |6 0.837 0.000 0212 0.182 one 0.161 0.048 0.806 0.867 0.831
| 11 1/23/2... |2 0.233 1.000 1.000 1.000 1.000 1.000 1.000 0.672 0.000
| 12 12 1/24/2... |3 0.735 0.205 0.017 0.455 042 0.387 0571 0.186 0.599
| 1313 1/25/2... |4 0.369 0.000 0.366 0.000 0.000 0.000 0.000 0.050 1.000
| 14|14 1/26/2... |5 0.852 0.000 0.097 0.636 0.588 0.548 0524 0.351 0.399
| 15 (13 1/27/2.. |6 0.000 0.000 0.025 1.000 0.882 0.968 0932 0972 0.002
| 16 |16 1/30/2... |2 0317 0.038 0.078 0.545 0.500 0.387 0.476 0973 0.500 0.451
| 173172, |3
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e ]=7" IE 1]

¥ Input Data Values o [=®[[==]
[7] & Normalized Data Values
Record |, | Dayof [ Teaffic | Wind Incident | Trovel Time, Trovel Time, Trovel Time, Bottleneck [ Bottleneck [ Bottieneck
i : o Results
N e #Clusters Iteration # | View Elbow Plot
] a3 coment | DSt Distto Dist to
un Date Gt | Cluster 1| Cluster2 | Cluster3
— Centroid | Centroid | Centroid
{5 1P I-uzwzmzwzmm... 1 052 1476 2116
—|° : :|n 1/23/2012 1Z:06:00 .. 1 1165 1725 2379
B ; . 3 |7 /172012 12:00:00 .. 1 0383 0939 1623
: s e 4 |s 1/16/2012 12:00:00 .. 2 0576 0047 1576
L 10w 5 |2 1/3/2012 12:00:00 A... 3 D62 0.539 1214
[ 6 |14 1/26/201212:00:00 ... 2 0783 0.504 1.110
— [ 2] 7 e 1/19/2012 1Z:06:00 .. 3 D841 0713
— 1: :j 8|5 1/6/2012 12.00:00 A... 3 0495 0.387
s 9|3 /472012 1Z:00:00 A... 3 0.830 0.381

[T 10|16 1/30/2012 12:00:00 ... 4 0912 0533
|| 1/24/2012 12:00:00 ..

1/31/2012 1Z:06:00 ..

1/2/2012 12.00:00 A...

1/18/2012 12:06:00 ..

1/20/2012 12:00:00 ..

1/5/2012 12:00:00 A...

1/25/2012 12:00:00 ...

Centroid

2

o R

. . N Travel Travel Travel Bottleneck Bottleneck Bottleneck
Traffic | Wind Incident 4 4 "
Volume | Precipitation | ¢ oeq Severity | 1™ Time, Time, P P Squares
P Route 1 Route 2 Route 3 Route 1 Route 2 Route 3 i
0.285 0.205 0.803 0745 0726 0762 0488 0124 PREE]
0.582 0.195 0.294 0.500 0.456 0.403 0.476 0.470 0.518 0.483

3

0.626

0.200

0810
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JEHd S G
f= =]

oF Normalized Data Values
Record | ., | Dayof Traffic Wind Incident | Travel Time, Travel Time, [ Travel Time, Bottleneck [ Bottleneck [ Bottleneck -
I
S o Resuits E
(P[22 | FClustes [ —— == =]
HIEE
] 4|4 Sum of Squares vs # of Clusters
B
e ls — Series’
— FRER
|| 7 |7 _
5 5
| || ale !
[ oo [ P E 45
1| e 5 |2
] nn 6 |14 4
12
— | 709 15 \
R
] e ¢
|| 1| z
5
| 16 |16 5
3
| 7 T
3

Bottleneck
Number of Clusters W, | Throughput, | ™ oF
Route 3

Centroi

0183

0.483

0.823
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