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% Respondents

 Use company-wide Describing a location (at least monthly) 90%
survey instrument Communicating a location (e.g. geocodes) 66%
to generate to an outside entity
interest in GIS Locate a fixed asset in the field 62%

Plot a map for sharing, reporting, etc. 34%

* Benefits:
, Count features within a geographic area 62%-66%
— Accurate mapping
— Ensure uniform standard for capturing geographic data
— Proximity analysis of assets belonging to different depts.

— Integrate multiple mapping systems in use by different depts.

* Strategy:
— Hire GIS Specialist, recruit via online GIS networks
— Initiate Concept of Operations study, identify early action items

— Sacrifice server resiliency/redundancy in the short-run to limit costs,
but build-in expandable architecture

— Leverage Enterprise virtual server infrastructure
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Trigger Events
* |dentified GIS Needs

— Real-time incident management
— Post-event reconstruction

* Westport 1532 (2011-07-22)
— Real-time train location
— Emergency access to ROW
— Fire/EMS jurisdictions
— Milepost/catenary pole/

street address correlation

* Hurricane Sandy (2012-10-20)
— Real-time storm tracking
— Elevation of key rail assets
— Post-event insurance claims

— Mapping recovery efforts '
: , Hudson Line Milepost 31
— Flood proofing future design LT ‘
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Hudson Line: “Water Level Route”
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Early Action—Inventory Existing Condition

a0

oo

Hardware and Software
Existing Systems
Data Sources

— Past projects (e.g., Positive Train

Control LiDAR)
— Publicly available

Business Processes
User base and skills

[

T B i
Mc-oomr2| MC-0083. ooer
oo
N\
-
[MC-0043 e 0044 | MC-004'5 | MC-0046 -8 004 PMC-0049 | mC-00410
fo ] WC-DOTCNgLOL He-oorre ME-004: B 4 o o ool
oo Y T N 5 e s M 2

I
W

we.ange

fim] wn

Grand Central
Terminal (GCT)
] -{ Building Model y

e

H" I B‘.’\'ac(\ccu"\e

Monticelio

Eller

er Delaware
cenic and
caliotis River

Mamakating

Wesowmora

o
tinisi
Milford Minisink
High Pot o Pine Island
E State Park W
e i /v Dingmans
Fen Sussex oo oo
)
Delaware Water,
Gap National Newton
Rocreation Area
i o @
Mt Olive 3.5 4

Hude Park

Bridge NH 14.65, on the New Haven Line

Clifton @

Paterson,

Click here for more details

Controlling Score: 71/100
Inspection Status:

Review Status:

Classification: UG
Length: 54.00
Type: Steel T

Huntingtor

russ

Torrington Ao

Ve
Hartford g
Newington glasignbi
New Britain
Southington G

Y Meriden

Waliingford

Clinfo

Riverhead
Coram  ( Manorvfe) et
Quogue.

Shirley
*

Fre lsland

National

Seashore.

t“ Harlem Lmeri

— eI
w

Island

Breskneck Ridge
Cota spring

Afdsley-On-Hudson

" Sreysions | & Hartsdale
prasia carsdale
ot ﬁ.....c
Spuyten Duywi
Marble Hil
Unversity Heigh

BRONX

QUEENS

Metro-North Railroad

Brewster

@ |

Pardy's

Katoash

Bedford Witk

Goldens Bridge

Mount Kisco

oy, %
2 o o,
e Cly, b
i, ep.
"y
NASSAL

New Cansan

Danbury

Bethel

Rediling A

Derty-Shaa
Branchaitic

Cannondate

Teacon Falls

Sevmour

Wikion

F

back to main map My

ton Harmon (33.3)

cen

1 Ossining (303)

1 scarborough (20.5)

\ [Wetiipse Manor (26.5;
ol




Ea r I y Act i O n — PO I i C i e S ARTICLE 14.02 — GIS SUBMISSION REQUIREMENTS FOR CAPITAL WORK

Human Capital: GIS/CAD as
“preferred skill” in job qualifications

Software: Push users towards
GIS web viewers; limit desktops

Procurement (Boilerplates):
Require GIS deliverable in

all capital projects, i.e. As-built and
other drawings, database outputs
(track defect measurement system)
Data Security: 3 levels of GIS Data
Data Hygiene: Check-in/check-out,
QA/QC procedures, etc.

Data Ownership and Update:

The following general Geographic Information Systems (GIS) data interchange and
submittal requirements apply in the following types of contracts (“covered types of
contract™):

# Design or Capital Construction contracts for the submittal of surveys, final design
drawings, and as-built drawings

* Technical Services, Operating, or Consulting contracts for the submittal of data
deliverables (e.g. spreadsheets, databases, lists, tables, reports, logs, or other
data), and graphic deliverables (e.g. charts, drawings, sketches, maps, photos,
display boards, etc.)

+ Equipment Purchase or Leasing contracts for equipment that 1s capable of
producing output data with GPS coordinates (e.g. measurement, engineering, and
testing devices, work vehicles or work trains)

These requirements apply whether the data deliverable or the data produced by the device
is in electronic or paper formats.

The requirements for CAD drawings are designed to allow seamless import from popular
CAD programs (e.g., AutoCAD) into GIS. The requirements for data deliverables are
designed to allow seamless import of datasets generated by consulting projects and
equipment purchased for use on the railroad into the NN Enterprise GIS system and to
allow interoperability with other systems requiring GPS coordinates.

These requirements are also designed to ensure that any geographic data captured as part
of consulting projects or generated by equipment in use on the railroad can remain “live™
and be properly updated in future projects or as part of routine business processes. It
does not, by itself, guarantee that the data shall remain live; it is the responsibility of the
data owner to ensure that it remains so by developing procedures for periodically
updating the data.

Al Metro-North General Requirements and Standards for Geo-Referencing

This Section A defines georeferencing requirements and standards generally for the
coverad types of contract. The specific requirements for conformance are defined under
subsequent Sections B thru E for different types of project deliverables.

(1) All “georeferenced deliverables”™ concerning areas outside of the confines of
the Grand Central Terminal (GCT) and Tramshed (north to 59 Street—does
not include the Park Avenue Tunnels between Mileposts 0.9 and 3.0) shall be
propetly geo-referenced to a reasonable datum and coordinate system
standard.

Working with ongoing Enterprise Asset Management (EAM) effort



Concept of Operations (ConOps) Study

Goals and Objectives Meetings
— Co-opt senior management support
— Loosely define user requirements
— Find possible use cases

Data Inventory and Gap Analysis:

“Fishing expedition” to discover
more data and resources

Business & Operational Processes:
“Institutionalization” of GIS
— Straight Line Diagrams (SLD) Viewer
— Integrated Property Boundary GIS (Yardi)
— Plan Room Drawing Retrieval (CPRDRM)
— Visual train tracking replacement
— Ridership & Demographics Visualization
Staffing: “Who’s doing what?”
Add new staff if nobody there!

MTA METRO-NORTH RAILROAD
GIS CONCEPT OF OPERATIONS STUDY
COMPANY-WIDE GOALS AND OBJECTIVES

Agenda for Today’s Meeting

+ Project Overview

« Task 1 GIS Goal and Obijectives

+ “Sound Bites” from Stakeholder Meetings
« Company-wide Goals and Obijectives

+ Enterprise GIS Web Portal Live Demo

+ Next Steps




: D vetro-Norh Ratrosd Enterprise GIS Portal
a r e I n g The magping resources below are desigmed 10 make your week M Meotro-North Rallroad easier, faster, more accurate, and more effective. We rely
0N user depatments to provide the most up-to

p-to-date geospatial data. Please check back periodically as the list will continoe 1o expand

Web GIS Viewer Resources
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* Roadshows: visit regular

departmental meetings or set up special targeted sessions

* Ask Project Manager to Approve: when receiving data,
always circle back to PM (more for education than for review)

e Early Products: use 3D visualization, heat maps, BigData, etc.,
and circulate example map to generate interest
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Early Data Products

Employee Residences to
estimate commute time

Station Catchment to
estimate feeder demand

Third Rail Burner and Mud
Spot tracking for maintenance

Delaware

. L]
1 L]
.
Pennsylvania

Warren

Morris

.r\ Hunterdon Somerset

New Jersey

Greene g - I

Employee Residences

Uister Tolland [
.
B
L]

° . Hartford
Litchfield

Connecticut

® Midatesex
L]

Orange

-

<@, Rockiand g

‘Ib%

/

5
..
7 .
il

7

Tuxegd

10974
Sloatsburg

/ L
4 =2 10930

Stat

Catchment

7.
Ye

261
d
&

7 2578 T r o4
4 Lj/ L . o 24y North White Plains
ew Yor 7
// 10524 V//:/' 23 7 23;
& / . Irvington ‘
F \ﬁ\ 29 White Plains
ot i | \ \] M Ardsley 22
\ L \( o 217*
| L) . )
. [ ,, Dobbs Ferry 20 Hartsdale
Peekskill “/) 10598 H\\J bo :'
\ | . Hastings 19 Scarsdal
{ carsdale
) 2458
194 1al i
: L 23%
8“ Greystone 1?' 22'ﬁanisnn
’ ] 4
17 # Crestwood 2.1,-
P/ 16% /® Mamaroneck
A Glenwood - y Tuckahoe 9’
' Bronxville 19
(Yunkers ° /Lurchmum
15 145 . 4
w Ludlow , Fleetwood 143,
147 17
" 134 1
13, Riverdale 12 ehie
l 12
12y 11’
-
. [, o
IO n 14%. viffole HIAUI Williams Bridge
S Potram Mudspots
8ff MoBifHeights
}* Tremont /




Enterprise GIS
Web Viewers

* Map railroad features
on web application to
improve data access

* Publicly available GIS
layers overlaid with
railroad locations

— Census Demographics
— Environmental features

.4
Enterprise GIS View ver

(for all employees)

Topographical Contours Viewer

Grand Central Terminal Viewer
(Not Yet Generally Available)

AN\ “
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Rock Slope Viewer
(Experimental)

— FEMA flood information; Public and Quasi-Public facilities, etc.

* Link existing PDF maps into viewer as repository of drawings
— Signal block plans, Power sectionalizing diagrams, Val maps, etc.

— Avoids labor intensive Georeferencing for now

e Google Maps and Street View Integration at critical points

Metro-North Railroad
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Enterprise GIS

Architecture

 ESRI ArcGIS for Server 10.2
— with Web Adaptor

— Access via web viewers and
REST services (intranet only)

* File geodatabase on server

Migrating to Oracle

Effectively read-only for now

Power users on Desktops

GIS Manager is gatekeeper

* Mobile access via tablets
with AirWatch software

* Inter-agency (MTA, LIRR, TA)
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“ bServer
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Metro-North Enterprise GIS Web Viewers
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Metro-North Enterprise GIS Web Viewers
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Metro-North Enterprise GIS Web Viewers
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Metro-North EGIS
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Charts, Plans, Val Maps, and Power Diagram
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Metro-North EGIS Tools: Search
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Enterprise GIS Tools: Meas
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Enterprise GIS Tools: Google Street View

-
oogle Street View - Google Chrome
Google S Vi Google Ch

= | B[]

[} Metro-North Railroad EGI X \ ;{' A41°03'13,3"N 73°46'18.7" X

c L] arcgis-webdev.mnr.org/flexviewers/EGIS/

~ - Y Metro-North Railroad E

g

:l,
2

[ arcgis-webdev.mnr.org/

/flexviewers/EGIS/wi S

44 Riverfront Green Park, Peekskill, New York
Address is approximate

&

J'ﬁtpeéksklll
2

"7 2000 ft

L 1
ILatitude:41.287502 Longitude:-73.932037

Esr, HERE, DeLorme

treetView.html?wbgColor=

Google Street View

Drag the Google® Street View man onto the sireet you
want to see a panorama for. You can also drag the
street iew man around on the map once he has been
placed.

. Mapmylindia, ® OpenStreetMdFml

19




Enterprise GIS Base Map Choices
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EGIS Next Steps

* Migration Issues
— ArcGIS 10.2t0 10.3
— Dev/Prod Resiliency
* Implement Five Baseline
Applications

e @IS Staffing Roles
— SLD Engineer
— Licensed Surveyor
— Drawing Archivist/CADD
— GIS App Developer
— Demographer

* In House Training

* Other Applications
— GIS Viewer for Security Management
— Sustainability “Green” GIS
— GIS Viewer for Emergency Management Application

Metro-North Railroad 21




Questions?
Data Request?

Ms. Xiaojing Wei, GISP
GIS Manager
MTA Metro-North Railroad

420 Lexington Avenue,
12th Floor,
New York, N.Y. 10170-1200

212.340.4828
Wei (at) mnr (dot) org

or Alex Lu
Lu (at) mnr (dot) org
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Metro-North Railroad’s

Enterprise GIS Program:
Yesterday, Today, and Tomorrow

Xiaojing Wei, Alex Lu, and David Fogel
GIS in Transit Conference
Washington, D.C.
September 2, 2015




Straight Line Diagrams

* Plot GPS coordinates, milepost,
locations on a straight line
diagram (SLD) like track chart

* Overlay data on marked-up track
chart: slow orders, outages,
tonnages, track geometry,
signal/power/buried utility, etc.

» Replaces current laborious
process of producing track charts

* Enables interdisciplinary

information & intelligence sharing

* Improved capability & speed in
identifying defects

* Vastly improve field data
accessibility over paper

Track Layout
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Surfacing
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Property

ddress 77-97 E42 St

City Hew York
State-Zip  NY 10017

GIS Integration
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Virtual Train Tracking
System Replacement

* Display live train locations in near
real-time on a diagrammatic map, line
chart, as a colorized delay diagram,
and allowing drill-downs into
additional and historical data

* Display train movements relative to
location features & infrastructure

* Delay visualization on mobile devices
* More accurate prediction of delays

e Better data for trainmasters making
real-time assignments due to tight
integration with crew and consist
management systems
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Plan Room Drawing

Retrieval Mapper

* Recently scanned 100,000+
as-built drawings to PDF

* Allow user to visually look for
drawings “by map” —self
service drawing retrieval

 Geo-reference and improve
indices by keyword/discipline

e Strikes balance between fully
digitizing versus text-based
location descriptions only

* Allows archivist to focus on
minority of exception cases
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