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Third Party Data Coverage
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FMS — Data Processing Methodologies
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Station Level Analysis

Corridor Level Analysis
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PN FMS Data Processing and QC
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FMS Data Quality Visualization
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FMS Data Quality Visualization
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FMS Data Quality Visualization
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FMS Data Quality Visualization
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FMS Data Quality Visualization
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FMS Data Quality Visualization
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SSEN FMS Data Quality Visualization
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Annual Corridor File
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Summary Results for Hourly Speed & Throughput (2013)
Corridor B EB (I-10 Papago: I-17 to SR 51/Loop 202)
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Measures - Throughput
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Measures - Speed
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Results for Annual Average Peak Period Speed by Corridor

Average AM Peak Period Speed (mph)
HOV Lanes

Dir From Te

2013

55 Avenme 1-17 s 5 =2

117 357 Averne w2

1-17 SF.51/Loop 202

|SR.51/ Loop 202 1-17

=F. 51/ Loop 202 U560

vs.60 SR 51/ Loop 202

Us. 60 | Chamidler Blvd

Chandler Blvd s 60
Maricopa TI 110

110 BMaricopa TI
110 Feoria Ave

[Pearia sve 1-10

DRAFT e

Glendale Averue 110/ Loop 202

LONE MOLNTAN SO |Glendale Avenue Bell Foad

MMA.M
ASSOCIATION of
| acvestens ) /N 2\ el Read Clendale Averne

1-10/5R.51 Loop 101

o Loop 101 1-10/5R 51

Study R 1-10 Loop 100
Loop 101 1-10
Average AM Peak i Locp 101 val Vista Cx.
RN | > " Period Corridor Speeds . [ ——— Loop 101
e T ‘(AmEEE| [~ USEEELLIRY < Th o General Purpose Lanes

mecmane

cATTNwAY RD

[val Vista Lt Loop 202

Loop 202 [Val Vista L.

Legend 1-10 Loop 202/ McTowell
Locp 202/ McDowell 110

Average Corridor
Speeds (2013)

weooweLL mD — 25 - 40 MPH

vexmp 0

J—— 40-55 MPH Hourly Average Speeds (2013) Corridor C
[ —— RNy 1-10 Maricopa Eastbound: SR-51 to US-60

| ncacmar w0

Existing Freeway

Data Not Vahd

Major Roads

LA D RS Corridor Breakpoints

| secozes

B
gueaw cazex D
occomuo w0
AN HEOHTE D

S\, m0a o
T e

Speed (mph)

=—+—EE GP Lanes

~=-EB HOV Lane
AM Peak P Paak

Q T
5:00 AM 7:00 AM 2:00 AM 11:00 AM 1:00 PM 300 PM 5:00 PM

Snurce: ADOT FMS Hour




o oN Measures -

MARICOPA
ASSOCIATION of

SEVERRMENTS Extent and Duration of Congestion

Percent of Time Congested on I-10 (2013)

f‘
F IVI S Westbound I-10 Eastbound I-10

ChandlerBhd

0-20 w2040 40-60 wB0-80 w80-100
Percent of Time Congested

©2014



Measures — Lost Productivity
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Raw Data in SQL Database

MARICOPA
ASSOCIATION of
GOVERNMENTS

21—
Third )

Party
Data e e

_] Table Properties - DA

Connechion
Server:
sql

Connection:
AZMAG brubin

3 View connection

Progress
Row count
The number of rows in the table.

©2014



Raw Data in SQL Database
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TMC Level Data in SQL Database
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55.0001052104311
55.0001102160631
55.0001143763579
61.3832500850456
65.0001258176665
65.0001274104411
65.000130215062
65.0001377513882
65.0001343284754
65.0001265203856
65.0001240457643

66.9841771807037
65.0001255772504
65.0001273313855
65.00013187415351
65.0001340614453
65.0001242630573
65.0001243765519
65.0001219675706
65.0001317083613
65.0001346093548
65.000126166506

65.0001256747455
65.0001268780853

AM

MID

@{b@{b

SpeedAVG
56.357152460318
57.0133556547626
56.8067088293659
55.6360367063497
57.8991071428579
56.4103518650733
59.4468125960325
59.8386532738102
60.6368427573363
57.5430431547626
59.5008556547625
59.6306295603184
59.9526041666672
59.9555673563438
59.8428815444451
59.1940972222226
60.6486731150793
62.7776289682545
62.8501785714289
62.5857350873019
63.3340643301593
64.5265745007943
65.7573385113057
66.0079365079373
65.9222842261511
65.8211433531752
67.7824652777782
69.0846354166664
64.5456225158422
64.6248755920639
64.7742553523817
64.8348338253655
65.0042286706354
64.7073412658416
64.763405257937
64.8152157738102
65.6825396825403
65.1682787658413
64.2542038650486
64.0658578174611

SpeedAM
53.0444444444444
49.1758333333133
46.1704 166666667
4418375
47.3508333333133
51.55375
53.6895833333334
54 7750000000001
57.8604166666666
51.6570833333334
541754 166666666
53.7009722222222
B0.96TI7ITTITTTT
48.61

A1 22FFIIFII
44 BEI4T2I273272
45 8527777777778
46.5523611111112
47.77138

A9 8984722373723
55.4581544444445
60.974 1666666667
64.4569444444444
65.8731944444443
65.1545833333333
64.5259722222222
67.6363833888289
68.3536111 111111
63.MM27777777777
62.7719444444445
63.05875

63 4190277777773
63.0897222222972
63.5601
63.795138588889
63.115

58 9222222272323
56.917361111111
57.27159444444444

SpeedMID
57.2404867111112
56.3096527777778
56.1943750000001
54.5563194444445
58.48701
57.T022222223222
59.0515277777779
55.4833333333334
£1.1186111111111
57.1525000000001
59.1216666666668
58.8546527777778
55.0542361111112
59.3204 166666667
5B BBOS0Z7TT7T78
B8.2461111111112
60.1054861111111
62.2884722223272
62.0097916666667
62.1645833333333
62.6325
63.7903472222223
65.4180154444445
65.5135416666666
64.97125
64.9841666666667
67.2263194444445
68.8015277777778
64 4004166666666
64.1138194444444
64.0511805555556
64.3575694444445
64.0503472222222
63.7109027777778
63.835375
64.3580194444445
64 9550277777777
64.7731544444445
63.9423611111111
63.7363888888889

SpeedPM
47.0832291666667
54.4853125
56.7664583333334
57.0230625
59.4708333333334
57.8435416666667
59.8254 166666667
60.2860416666667
59.08

53.1384375
58.455833333334
58.2907291666666
59.327395833334
59.3015625000001
59.3987291666667
58.7554166666667
60.4571875
62.8152083333334
62.6186453333333
62.9687500000001
62.5767708333333
63.781875
66.133958333334
66.301875
66.4125

66.354 1666666667
68.6198953333334
70.5351041666666
64.3707291666667
65.3295833333333
65.3278125000001
65.0742708333334
65.8438541666667
65.3776041666667
65.3954 166666667
66.1330208333334
67.3477083333333
66.8457291666666
66.1265625000001
65.8979166666667

FF_DelayAVG
5.90725628043006
4.60651432817872
4.83621116093616
6.16967721357863
4.20611012365034
2.17415255504708
4.30833472523545
4 43427755555386
415512180208622
5.77352892010766
4.37175426351369
4.12165802869505
4313875122781
4.82974104509572
4.54780664412333
5.60215087931373
5.706992805815908
4 71368572820476
4.61106341385028
452421615238838
4.16503075456352
3.1593878835037
2.57227877239268
2.36498319314487
2.4358451324935
2.51975857330833
1.82902966265764
2.17334303873406
2.59872725857841
3.07452407775507
3.40372265559504
3.35179416315393
3.65687456033042
3461156193771
3.41303433308525
3.3686005003208
3.08454858418575
3.51746224555298
3.853545949168714
3.56056262313218

FF_DelayAM
8.38825088075036
14.6701045122301
19.4354205181445
22.9413335523006
18.057214507088
8.18619614652748
10.8021128400139
5.99585578665877
7.00337763023777
12.5080114050862
10.72324535213095
10.7878524445255
14.5053075413465
18.8381873358332
22.8387571625139
25.568927357525
25.2048330210189
24 6343057201824
22.7273353260518
19.5149185238857
12.2821824134268
6.4098183657013
3.64260464202799
2.47654121733862
3.07929886921657
361757458020452
1.543735259732946
2.70584357673683
3.95545419187701
4 95364805647076
5.17654872509311
4591570576437948
5.04115350062738
4887679133447
4 46535503658796
4.25671886203517
5.31460087307405
3.37335405463352
11.0756812757713
10.2264230755962




Joining Data to Shapefile

MARICOPA
ASSOCIATION of
GOVERNMENTS

A
TMC Level Data in Excel

G H 1 J K L M N|

SpeedAVG SpeedAM SpeedMID SpeedPM FF_DelayAVG FF_DelayAM FF_DelayMid FF_Del
8600.205 Fury 5636 53.84 5724 47.08 5.91 8.89 492
3890.77679 Fwy X . 57.01  49.18 5631 54.49 X 14.67 5.40
5352711 Fwy 5. . 5681 4617 5619 56.77 4.84 19.44 5.53
4921.271 Fwy X . 55.64  44.18 . 57.03 6.17 22.94 745
6487.153 Fwy 5. . 57.90  47.35 58. 59.47 421 18.06 3.58
309.2722 Fwy X . 5641 555 : 57.84 217 8.19 0.75
3551.244 Fwy 5. . 53.69 59, 59.83 431 10.80 471
2634.389 Fwy .| . 3 . 54.78 . 60.29 443 10.00 4.73
4725.449 Fwy ¥ . . 57.86 . 59.08 4.16 7.00 3.69
2981.503 Fwy ! . . 51.66 .19 5.78 1291 6.16
5945.764 Fwy X . 54.18 . 2.37 10.72 5.16
5340.467 Fwy ! . . 53.70 ¥ 412 10.73 492
5124.604 Fwy . 50.97 X 432 14.91 519

Joined Data Displayed on Map

55 o _rraver | orset | THED | type | Longin_rt | G101 | THC_tonginrt | Type 1| TC_st | rros | rrso | specaavo| speaam| speeanin | specopm| rr_veisyave | ri
7 = Trewmlre [ wemon 64| soasrice | saeerias | sizmis | ronszze | soorzse| |
E— T wit2s 01
(R [Tistosss 2
g o7
] 5 o7 s 75832 | g6 206 | shaasor2 | sosis]
QETT [S806708 | 45 fruki7 | G todors | s eedts | a0t ||
TSHOSTED| Fuy | £158.547] T15i0<100 575|621 | ssanerts | & oty | s fsdors | seToeass | asseaii ||
8% 5487, 5.

DR_TRAVEL | Ortset [ T3] Type [ LongtnFe Gorisor_segment
R TSGR Py | 1617071 750
IEIE] E A

H

E |
N S L ) L R
[T [l [tuaio|Fey | sts00e7 170
E
HT
7

3

TSn0s009
15N04059 115N04099 3890.77679
oot [fwy | amzliiss | : i
JEY ] 7 LA : =
11502102 619083 | L1758 2 [ |me = :

waa7s | sasserio | 570063 | s tewerr
115N04102| Fwy 1868.07 | 115N04102 55.000106 57.899107 | 47.350833 | 58.487014 | 59.470833 420611 | |

T
3
T
F
T
F
T
3
T
F




Segment Analysis in Excel
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Third
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Data
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u SPEED / DELAY

TTI/ PTI

NIEE
Loop 303 to Dysart Rd

T™C_ID MO
115P09090
115P030590
115P0S090
115P09090
115P09090
115P030590
115P0S090
115P09090
115P09090
115P09090
115P0S090
115P09090
115P09090
115P09090
115P0S090
115P09090
115P09090
115P09090
115P0S090
115P09090
115P09090
115P09090
115P09090
115P09090

D

[T T T N N o T N X e S SR
B WMo & WD s WD W R WO W R W

6:00:

6:00:

00
00
00

200

00

200

00
00

00

00

00

200

200

00
00
00
00

Loop 303

3]
(i3
6
6
6
6
6
6
6
5]
6
6
6
5]
6
6

6:00:00

Length Segment_Length FF_Speed

5713.8699
6199.2508
69.211108
6334.3815
5701.1443
105.41811
1547.0292

6:00

37.541578

8.8689427

0.8342556

7.7902552

1.1019129

Planning Time Index  1.5954749
95% Travel Time 11.279618

41.367549
7.0697559
Weighted_SL 45.000091

25736.34563
25736.34563
25736.34563
25736.34563
25736.34563
25736.34563
25736.34563

7:00
35.81353354
13.49592424

0.7958547
8.166144027
1.155081475
1.674874944
11.84095695

8:00
34.67939415
16.78330692
0.770651653
8.433205949
1.192856743
1.762256073

12.4587202

8888855888858 88888%88

to Dysart Rd

30.4
36.7
41
38.5
35.9
34.2
34.2
29.2
28.6
36
29.8
37
29.2
43.5
15.5
39.1
32.3
42.3
34.8
41
38
37
41
39

TMC_SL 6:00

EEREREEREEEREREERREERRREEEEREE

7:00

45.0001
45.0001 !
45.0001 !

8:00

W START_TIME END_TIME CLEAN_SPEED FF85 TMC_SL Length TT
5719.8 214

177
1.59
1.69
116

19

15
2.23
2.27
181
218
176
2.23
143
4.19
1.66
2.01
1.54
1.87
159
171
176
1.59
1.67

9:00]

45000092 35.09708 34.21875 33.72958 34.16375|
45.000093” 39.30917 38.38417  37.44125 " 37.80292|

45.00009” 42.8925 38.10917
45.000091” 36.97583 " 34.19375 " 31.93958
45000086 39.05792" 36.8625 "

45.000089"  40.85"~
45.000089” 35.78208~

9:00 10:00
34.848904 34.68708
16.27837 16.7603
0.7744185 0.770823
8.3921857 8.431337
1.1870545 1.192592
1.7137954 1.746796
12.116144 12.34942

¥
33.075

r
35.905

32.70542]
32.715,
35.14083

34.905" 27.44167 2733333

34.1975

11:00
34.87743
16.19388
0.775052
8.385322
1.186034
1.664544
11.76732

r r
34.49667

12:00
34.85538
16.25918
0.774562
8.390627
1.186834
1.683122
11.89926
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Speed Output

DIXILETADR
FATTON RD

JOMAX RD
HAPEY ALLEY RD
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DEER VALLEY DR 75
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McDONALD DR
CHAFARRAL D
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THOMAZ FD
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- SAZELINE RD
-
GUADALUPE RD
ELLIOTRD
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RIGIGG RD

HUNT HWY
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mpiled, 35 10 5 accuracy and exprecsly
aCCUracy theredl.

DRAFT
AN Assesaon o

Performance Measures

Study

2012
Average AM Peak
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Arterial Roadways

Legend

Average Speed (mph)
6AM - 9AM (2012)
0-20
20-30
30 - 40
40+

Freeways

Major Roads

Mizp dertved Som weskiay speed data for analyss year,
Source: Marcopa Association of Govemments.




Delay Output
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DOULETA DR

PATTON AD

JOMAX RO

HAPRY VALLEY RD
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DEERVALLEYOR

BEARDSLEY RD

-
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DRAFT
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2012
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Arterial Roadways

Legend

Average Delay
(seconds per mile)
6AM - 9AM (2012)

0-10
10-20
20-30
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Freeways

Major Roads

Delay calculated in seconds per mile:
relative to free flow speed.

Map dertvad from weskisy speed data for analysls year.
‘Source: Maricopa Assodation of Govemments
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Congestion Output

1
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Travel Time Index Output
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Travel Time Index
6AM - 9AM (2012)
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Wap dertver from weeknsy speed 033 for analysls year.
‘Source: Maricopa Assodiation of Govemments.
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What is NPMRDS Data

NPMRDS (National Performance Management
Research Data Set)

Provided by FHWA to public agencies for free, HERE
as vendor. Everything can be downloaded from a
website after the application is approved.

Travel time data on TMC (Traffic Message Channel)
level. NHS Only.

Travel time for “all vehicles”, “passenger vehicles”,
and “freight trucks”

Data by 5-min, for every day
No data imputation. Many “NULL" in the data.

Sample rates unknown, less “freight truck” data
than “passenger vehicle” data.


http://www.ops.fhwa.dot.gov/freight/freight_analysis/perform_meas/vpds/npmrdsfaqs.htm
http://www.ops.fhwa.dot.gov/freight/freight_analysis/perform_meas/vpds/npmrdsfaqs.htm

What is NPMRDS Data
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Travel_TIME_ALL Travel TIME_PASSENGER Travel TIME_FREIGHT
Z W TMC DATE EPOCH _VEHICLES _VEHICLES _TRUCKS

115N04098 10052013 262 97 97
,_\ 115N04098 10012013 34

115N04098 10012013 66

115N04098 10012013 08

115N04098 10012013

115N04098 10012013

115N04098 10012013

115N04098 10012013

115N04098 10012013

115N04098 10022013

115N04098 10022013

115N04098 10022013

115N04098 10022013

115N04098 10022013

115N04098 10032013

115N04098 10032013

115N04098 10032013

115N04098 10032013

115N04098 10032013

115N04098 10032013

115N04098 10032013

115N04098 10042013

115N04098 10042013

115N04098 10042013




Coverage: NPMRDS vs. Third Party Data
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~

Data Set # of TMC 1ot L'ength
(miles)
NPMRDS 3,136 3,599

Third Party Data 5,740 6,801

Percentage 0 0
(NPMRDS/3 Party) e B

NPMRDS covers all
freeways and state
highways, and arterials in
NHS (National Highway
System).

About 50% of arterials are
not covered by NPMRDS




NPMRDS Temporal Coverage
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* ATMC doesn’t necessarily report a travel time
on every 5-min epoch (all vehicles).

 More data reported during daylight, less data
over night.

% of TMC Reports Data by Weekday by Epoch in Oct, 2013

50%
45%
40%
35%
30%
25%
20%
15%
10%
5%
0%
0:00:00 2:00:00 4:00:00 6:00:00 8:00:00 10:00:00 12:00:00 14:00:00 16:00:00 18:00:00 20:00:00 22:00:00 0:00:00

©2014 Sun Mon Tue Wed Thu Fri Sat
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Average % of EPOCH a TMC
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NPMRDS Data Processing

Convert travel time data to speed data (on
TMC level)

Establish a reference speed database (by hour
by TMC) for weekday and weekend, derived
from historical data (6 months in 2013)

Impute the NULL speed in NPMRDS with the
reference speed

Perform filtering algorithm to remove outliers
(same procedure used against the 3" party
archived speed database in the past)
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% NFEIVIRDS Raw vs. Imputed vs. Flitered
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NPMRDS vs. 3™ Party Archived Speed Data

MARICOPA
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GOVERNMENTS

EN

* Comparing

weekday) to

TMC Mean Abs | oy 1ok o
Error (mph)
115N04160 3.4 8%
115N04184 2.4 6%
115N04201 2.9 7%
115N05736 4.5 22%
115N07465 3.3 15%
115P04111 2.8 7%
115P04164 3.5 8%
115P04195 2.8 7%
115P04232 4.2 11%
115P04609 4 16%
Average 3.4 (mph) | 11%
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3 > (aggregated to 15-min by average

on selected TMC.
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Histogram
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Speed Diff (mph)

e Statistically, two datasets are very close.
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Speed (mph)

———NPMRDS_Filtered_Oct_2013 ———3rd Party Data_Filtered_Oct_2012

NPMRDS vs. Third Party Data
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Using NPMRDS on Congestion IVionitoring
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N  Detailed congestion profile
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3 ~* Day-by-day monitoring capability (NHS)

* Reliability measures
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NPMRDS — What is Next?

MARICOPA
ASSOCIATION of
GOVERNMENTS

l 2 I * = NPMRDS is a great add-in dataset to MAG,
. particularly facilitates planning, operation and
programming studies

 NPMRDS consistent to the 3™ party archived
historical speed data

 Working on incorporating NPMRDS into MAG
congestion monitoring routines, it enhances our
capability in monitoring/measuring traffic
variability and reliability

 Continue to evaluate NPMRDS and tweak data
processing algorithm
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iramIcORA Programming - CMP

GOVERNNMENTS

L N

|
[

® Performance-based CMP process for the
programming of projects

® Alternative scenarios based on benefit-
cost and performance analysis for the
rebalancing of the Freeway Life-Cycle
program

® Programming process for TA
Transportation Alternatives Program
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Programming - CMP
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Case Study A: RTP
Freeway Projects
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Qualitative Data

©2014

MAG CMP Screening Tool Summary Rankings

PROJECT NUMBERS:
CRITERIA Weight 4 5 6

VOLUME/AADT * 25%

e ---------
TRUCK VOLUME / AADT 5% - -

CONGESTION / LOST 10% 2
PRODUCTIVITY GP

Total Weighted Score: 2.65 2.65 3.05 1.95 1.95 1.35 1.95 1.00 0.70
Rank Order: 2 2 1 4 4 7 4 8 9

CMP OBJECTIVES 35% 333 260 257 329 | 21 329 35 3.43

()
SPECIFIC ASSESSMENT

Total Weighted Score: 1.37 1.11 1.70 1.35 1.15 1.35 1.65 1.40 1.35
Rank Order: 4 9 1 5 8 5 2 3 5



