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Background

* Network management in support of COG/TPB’s travel demand modeling
processes

* Development of COG/TPB’s Next-Generation (Gen3) Model
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List of MPOs Targeted for the Survey

Metropolitan Planning Organization

1. Southern California Association of Governments (SCAG)

2. New York Metropolitan Transportation Council (NYMTC)

3. The Chicago Metropolitan Agency for Planning (CMAP)

4. Metropolitan Transportation Commission (MTC)

5. North Jersey Transportation Planning Authority (NJTPA)

6. North Central Texas COG (NCTCOG)

7. Houston-Galveston Area Council (H-GAC)

8. Delaware Valley Regional Planning Commission (DVRPC)

9. National Capital Region Transportation Planning Board (NCRTPB)

10. Atlanta Regional Commission (ARC)

11. Southeast Michigan COG (SEMCOG)

12. Maricopa Association of Governments (MAG)

13. Puget Sound Regional Council (PSRC)

14. Boston Region MPO

15. San Diego Association of Governments (SANDAG)

16. Metropolitan Council

17. Denver Regional COG (DRCOG)

18. Baltimore Regional Transportation Board (BRTB)

19. Southwestern Pennsylvania Commission (SPC)

20. East-West Gateway Council of Government (EWGCOG)
21. Sacramento Area COG (SACOG)

22. Portland Area Comprehensive Transportation System (METRO)
23. Mid-Ohio Regional Planning Commission (MORPC)
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2010 Population

18,051,203
12,367,508
8,454,538
7,150,828
6,579,801
6,417,630
5,892,002
5,626,318
5,068,737
4,818,052
4,703,593
4,055,281
3,690,866
3,159,512
3,095,271
2,906,684
2,827,082
2,684,661
2,574,953
2,571,327
2,274,557
1,499,844
1,436,334
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Survey Questions

* The survey questionnaire contained 14 questions which were grouped
into the following two categories:

* Questions on travel demand forecasting software, such as:
* What travel demand forecasting software do you use?

* Do you also use the same software for managing your networks or do
you use some other software?

* Questions on network management software, such as:

* Please provide a basic description of the processes and software that
you use to manage your transportation networks.

* Why did you choose the software that you use?

* What are the strengths and weakness of the approach that you use to
manage your transportation networks?
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Survey Procedure

* Survey questions were sent out to the 23 MPOs in the list in May 2019

« TPB staff followed up with MPOs that did not respond to the survey in a three-
week period by email or phone call

e 12 out of 23 MPOs took the survey by August 2019
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Summary of Survey Results

Software Frequency to Update Multi-Year Integrated Totp°|9§i°a|
. ntegrity
Network Scenario .
Network . (Highway/Tran
Travel Demand Management Model Network Editing? Mgmt. sit)
RTP/4 * On-going
SCAG TransCAD TransCAD FTIP/2%* Process N Yes
TransCAD/ TransCAD/GIS Subnetworks
NYMTC Customized DK Yearly Yearly Y Merger No
CMAP EMME ArcGIS N/A TwiceaYear Y Y Yes
NJTPA Cube Cube Two Year Two Year N Y Yes
NCTCOG TransCAD TransCAD N/A N/A N N Yes
DVRPC PTV VISUM VISUM/ArcGIS Five Year Cycle Five Year Cycle Y Y Yes
MWCOG/ On-Going
NCRTPB Cube ArcGIS Yearly Process Y Y Yes
SEMCOG TransCAD  TransCAD  N/A Whenever N No
Needed
BostoniReglont - 5 ey S ranseAD | N/A IrERng N Yes
MPO Process
TransCAD > On-Going
SANDAG EMME ESRI Arcinfo  N/A Process N Yes
BRTB Cube ArcGIS Yearly Yearly N Y No
SPC Cube Cube N/A On-Going N No
Process
EWGCOG  Cube ArcGIS Yearly ;‘;;eraSt oncea N Yes
* RTP/4 = Regional Transportation Plan is updated every four years Agenda Item #5: MPO Survey of Network Management Practices
** FTIP/2 = Federal Transportation Improvement Program is updated every two years March 20, 2020
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Summary of Survey Results

* Based on the travel demand modeling software, the 12 surveyed MPOs can
be divided into four user groups; each user group uses different network
management software and processes.

 CUBE User Group
* Five MPOs (NJTPA, BRTB, SPC, EWGCOG, COG/TPB)
* Network management software split between ArcGIS and CUBE
e TransCAD User Group
* Six MPOs (SCAG, NYMTC, NCTOG, SEMCOG, Boston, SANDAG)
* Network management software: TransCAD

« EMME User Group

« Two MPOs (CMAP, SANDAG)

* Network management software: ArcGIS
 VISUM User Group

* One MPO (DVRPC)

* Network management software: ArcGIS
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Three Network Management Approaches

Operation Database Customized Tool

Simple Complex Dedicated Integrated

Cube X X
ArcGIS X X X
TransCAD X X X
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COG Practice

 COGTools (COG Network Editing Tools) software is designed to facilitate
network editing and network database management.

* Functions of COGTools could be classified into three categories:

« Editing Networks

* Highway Link Editing
Create New Link
Edit Link
Delete (Retire) Link
Split Link

* Transit Route Editing
* Edit Transit Route
* Extend Transit Route
* Shrink Transit Route
* Modify Running Time and Head Way

. Exportiné Networks (Highway and Transit)

* Cube Voyager Network File, with TRNBUILD-Format Transit Network
* Personal GDB

* Cube YOyager Netw_ork File, with Public Transport (PT)-Format Transit Network
* Generating Dynamic Layers
* Base Network

* Travel Direction Network
* Transit Network

National Capital Region Agenda ltem #5: MPO Survey of Network Management Practices
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COG Practice: Geo-Database

Geometric Network Network Links Network Nodes
Tables relating to spatial & { PK EdgelD { PK Node —
geometric attributes Oneway
1M
Logical Network Baselinks Transit:Line Definition
Tables relating to network { PK LinkiD { PK TransitRoutelD 1M
attributes used in the ~—»|EdgelD (FK) Transit Year
travel model NetYear
1:M
1M
TransitLinks 1:M [TransitRouteStops
TransitroutelD (PK1) <t TransitRoutelD(PK1)
—»|LinkiD (FK) Node (FK)
LinkSequence (PK1) NodeSequence(PK1)
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COG Practice: Geometric and Logical

Networks

@ Untitled - ArcMap = a X
File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
= " 7 ) : i s
DBSES B8 x| o (b [wa8 8| ¥ =1 11Ttk 2 5 H 5 smeing-[O]B]B] ],
W-ONO B ASS TRy e o 38| IS D o
Hl| IS E gige O BB |
COG Netwo
z X 31820 :
m x ()
ork Editor
Search
- Link 1
i - 20998 -> 21808 (2002)
&) Link 2 21488
- 21095 -> 20998 (2000) =7
20998 -> 21095 (2000)
é 21095 -> 20998 (2002) |~
i - 20998 -> 21085 (2002)
21507
- Link 3
i 20998 -> 21809 (2002)
i 21809 -> 20998 (2002)
= 4
&£
Attributes of Link 20998 -> 21 ox
ERAE-- A1 R
NetYear | 2002 BaseLinks x
Distance 50.16635034231 LinkID * EdgelD * EdgelDo* | ANode | BNode NDPR2 BaseYear N T LinkType | Mode| TOLL | TollGrp | FType A
— 77702 | 2099821095 4468 | 20998 | 21095 | 0940209532 2000 | NA N 0685092 1 | <Null> 0 0 :
A Status Active 77703 | 2099821095 4468 | 21005 | 20998 | 0953209402 2000 | NA R 0685092 1 [ <Nul> 0 0 !
= ToLL 0 77693 | 2099821807 30524 | 21807 | 20998 | <Nul> <Null> NA R 0.496892 1 [ <Nl 0 0 .
77692 | 2099821807 30524 | 20998 | 21807 | <Nul> <Null> NA N 0496892 1 [ <Null> 0 0 ]
TollGp 0 77694 | 2099821808 30526 | 20996 | 21808 | <Nulb> <Nul> NA N 0326483 1| <Nul> 0 0
Flipe 3 77696 | 2099821808 30526 | 21808 | 20998 | <Nul> <Null> NA R 0.326483 1 | <Null> 0 0 .
20 i 77704 | 2099821809 30529 | 20998 | 21809 | 0940209532 2000 [ NA N 0.16635 1| <Null> 0 0 ]
=] LType H » 77706 | 2099821809 30529 | 21809 | 20998 | 0953209402 2000 | NA R 0.16635 1| <Null> [ 0
AMLane 2 39509 | 2099900211 17588 | 211 | 20999 [ <Nul> <Null> NA R 0224556 3 [ <Nul= 0 0 i
— — 49590 | 2099900211 17588 | 20999 | 211 | <Nul> <Null> NA N 0.224556 3 [ <Nul> 0 0 i
PMLane 2 43544 5213 | 20996 | 20999 | 0! 3 2000 | NA R 0.206498 1| <Nul> 0 0 :
OPLane 2 66570 | 2099920998 5213 | 20999 | 20998 | 0940309402 2000 | NA N 0.206498 1 [ <Nul> 0 0 !
22005 | 2100020862 10467 | 21000 | 20862 | 0940409263 2000 | NA N 0.599613 2 [<Nul> 0 0 .
E— E— 18415 | 2100020862 10467 | 20862 | 21000 | 0926309404 2000 | NA R 0599613 2 [<Nul> 0 0 .
L 16065 | 2100021371 22072 | 21000 | 21371 | 0940409881 2000 | NA N 0.30369 1 | <Null> 0 0 :
Batch Update Addt 18416 | 2100021371 22072 | 21371 | 21000 | 0988109404 2000 | NA R 0.30369 1 | <Null> 0 0 1
< 14412 | 2100021371 22072 | 21371 | 21000 | 0988109404 2000 | NA R 030369 1 [ <Nl 0 0 ™
— Copy Attribute < >
oal "o« 19210 » M E (2 out of 81795 Selected)
{ Baselinks ‘
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COG Practice: COGTools Components

 There are two main Graphic User Interface (GUl) components in the

COGTools

* Toolbar
* Network Editor Windows (Highway and Transit)

« Some other GUlI components
* (COGTools Info Window
* Export Network Dialog Window
* Instructional Dialogs shown in editing operations
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COG Practice: COGTools Snhapshot

File Edit View Bookmarks |Insert Selection Geoprocessing Customize Windows Help
DEE& BB x °c & [En | ZEEERO ey -1 | HE|S G swoons-[OIEIEIER
QANQIle» MBI x O/ BI2NBI0Rg Editor - ar L s o : i
& B KR H|I$ & SO i3 D [ e . ial Adi
C COG Network Editor~ | @ €1 g ' N® BB 28 030 0 0 57| 2 0 o o ToolBar
)
Table Of Contents O {C0G Network Editor i
Elsos En [ '
= 1 - Link 1
LinkType | 143087 -> 48022 (2000)
- BRT/Street Link &) Link 2 ‘
— BRT/Street PNR to Jation 42509 > 42510 (2001) lo ‘
— BRT/Street to Bus 42510:>:42309 2001),
— BusLink . b
— Bus PNR to Station COG Network Editor ‘,_QJ\
— Commmuter Rail Link Windows m
— Commuter PNR to Stafjon '
— Commuter Station to Bgs St t
— Highway Link \
_ Attributes of Link 48022 -> 48087 (2000) ’ /
My Lo EREKNG NetYear 2000
— Hwy to LRTPNR —— | ——
— Huy to Metro KNR Distance 2.34768201153773
— Hwy to Metro PNR Status Active
— Light Rail Link ToLL To
— Light Rail PNR to Statigh
— Light Rail to Bus Stop TolGm ‘0 "
FType 3 58] ..
— Metro Rail Link LTpe = ;%\E-’\q
— Metro Station to BuffStop T Y (“
TAZ Connector AMLane 1 ¢ -‘
NS
= creenline PMLane 1 8>3 -
T oz
) OPLane 1 v '\,‘-;;‘;: \‘ ‘ 4 2020-02-25 11:53:28 [LOG] jyin login as jyin
@ 0O T " ._r,;‘;&:,:.\" + ' ‘ Connection: Personal GeoDatabase ]
. (| S P R = Clear :.‘t ‘;)V‘ -"\‘; ‘ ‘.‘ ‘ a, zgga:;aeéd(i}L%O;;Cr)ﬁII:;E;)velop\Database\\ﬁsuahze
= 0O TPBMod Database Layers ‘}, u 9"\:‘\" 'y SAN \g " \
O Batch Update Add Record 6“\\ Lol ¥ 2 3 .
: .Q(.\ 2 f.ﬁ;:r\\ ‘t‘ y - \ Yo COGTools Info Windows
; - (P % { Fhyy
< > Copy Attribute Exit . R‘t :‘\‘:3{?’*7 }2“‘\ *’sy "‘." "
3 l ?\\{./\_ = T T - 7 4 SO A Y 5
Bla2n ¢
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COG Practice: COGTools Highway Editor
Windows

Fle Ede \View Bookmarks Inset Sel Geop g C Windows  Help
D@8 +@8x o0 - VIZE@@WO i degi i 112 @ &9 HE ¥
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: Nav_Street
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COG Practice: Transfer of Highway Link

Edits to Transit Network

When editing a link of a highway network (e.g. add and
split link), if one or more transit routes are associated
with the link, there will be a transfer of the edits to this
link to associated transit routes

* Four editing operations could initiate this transfer:
— Create New Link
— Add Record
— Delete Link
— Split Link
 Before the transfer, a dial
user all the affected
* Color coded wi ws indicate different actions

— Greenrinitiated by splitting a link (includingTinks
split by new link) or by addin ord; affected
routes will be automati updated, i.e., no
manual tran iS needed

— Red:4mitiated by deleting a link; affected transit
routes have to be manually updated

: initiated by adding a link that reuses old
node(s); affected routes have to be manuaiiy
updated

will pop up to inform the
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Routes Affected

Routes auto update (split link or add record):

Routes Affected

Routes need manual update (delete link):

Cancel |
Routes Affected
Routes may be update (ouched by new link)
2002; MT21A0 - OP o
2002; RO70AD - OF
2002; RO7OBO - AM
2002; WMI080 - AM
2009; MT91A0 - OP
2009; RO70AD - OF
2009; RO7OBO - AM
2009; WMI080 - AM
2010; MT91A0 - OP
2010: RO7OA0 - OP ~|
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COG Practice: COGTools Transit Network
Editor Windows

File Edit View Bookmarks Insert Selection UEOPYOCESSI"Q Customize Windows Help
DeEs LB + HEEeen =, iy swnsB[E
B Q Rl - N~ L RNl T &g Editor ~ " L >
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COG Network Editor~ | £3 41 o <&
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Table Of Contents
8s8 [ << NNBRNI
— =T Yi 1 ANNBRN ion |OP
= E? ear 2019 Name Al Operation
=] CurrTransitRoute
= Links Nodes
=] CurrTransitRoute - ANNBRNI &-ANNBRNI
@ <all othervall -1 : 45876 -> 45568 --1: 45876
-2: 45568 -> 45567 --2: 45568
... 2toptg -3 : 45567 > 45568 -3: 45567
£ Non-Stop -4 : 45568 -> 45875 445568
# Stop -5 45875 -> 45697 -5 45875
= @ Transit2019Route 6: 45697 -> 45874 61 45697
o 7: 45874 -> 45921 7:45874
o & Year2019Links 8:45921 -> 45570 845921
_ -9 : 45570 -> 45587 -9 45570
~ 10 : 45587 -> 45585 --10: 45587
B Yerz01iNodey ~11: 45585 -> 45584 11145585
it .12 45584
= [0 Nav_Street
@ [0 NetworkNodes
@ O NetworkLinks Attributes of Transit Route ANNBRNI Attributes ofTransiloute ANNBRNI
— <all other valt Trans'nRoutelD 8675 Al TransitRoutelD 8675
LinkType TranstRouteName | ANNBRNI TransitRouteName | ANNBRNI
— BR/StreetLin | ——— T = i :
— BRT/Street PN |22 it Operator | Annapolis
— BRT/Street to | | OriginNode 45876 OriginNode | 45876
— Bus Link DestinationNode 45584 DestinationNode | 45584
— BusPNRto Stj [~ - ——————
— Commimutes] OriginNodeName | Eastpoint §hoB»Cemﬂ 1 OriginNodeName | Eastpoint Shop. Center > i
— Commuter PN | DestiNodeName Westfield Mall PestiNodeName | Westfield Mall m
— Commuter Sti | pode 8 Mode [ [16655] 2030: MT3450 - A
et * L e
eadway Headwa; 14 g <
— Hwyto COMA | - Y | [18628] 2040: MT3351 - A
— Hwy to COMN | Runtime 38 Runtime |38 [18631] 2040: MT3450 - A
M| 52 : A [20342] 2045: WMA12] - A
< | [20343] 2045: WMA12I -C
——————— Apply Reset Apply Reset [20633] 2045: MT335| - Al
[20636] 2045: MT3450 - A
Make Reverse Rotle Save Route Discard Editing
i o 7 ¥ /"
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Findings and Conclusions

* Network management is a complex process

* 12 surveyed peer MPOs use three different network management
software to serve different needs

* No universal network management tool is available to solve every MPO’s
problems

 Based on COG/TPB’s network management practices, a reliable,
customized tool is very useful to manage multi-year, multi-modal
network database
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