
2011 OEP Spring Conference    Introduction 
GIS Background

WELCOME 

NHDOT Resources and Tools

What is GIS in NHDOT

Geo-Referencing transportation assets to 
specific location to the earth surface
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NHDOT’s  GIS  Functions

• Business Support 
• Turning Data into Information

• Customer Service
•Analysis – Maps – Reports – Imagery

• GIS Development 
• Tools – Web Development – Customizations  
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GIS in NHDOT

• ESRI GIS Shop using Oracle
• ArcMap 9.3  moving to 10 this summer
• ArcServer 10

•Centralized GIS core with distributed users
• 8 people in the core group  
• 30-40 skilled users
Note: 3 years ago NHDOT had 12 skilled users
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GIS Transportation Resources, 
Tools, and Uses

• GIS Transportation System
• Base-map – (Aerial imagery and LRS)
• Transportation Assets
• GIS Tools
• Uses
• Sharing
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Aerial Imagery

Most Current imagery is 2010 Statewide 1-ft 
Pixel resolution imagery  

Well most of the State

Joint project with USGS, NHDOT, NHDOS and 
NHDRA
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2010 Collection Area 
by Delivery Lots

Mother Nature 
did not want her 
picture take in the 
Spring of 2010 
and again in 2011

GIS Transportation
Aerial Imagery
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2010 Collection Area 
by Delivery Lots 6-inch imagery 

for the Seacoast 
Region and the   
I-93 corridor 
from Salem to 
Manchester 

Lots 2 & 4
6-inch Imagery

GIS Transportation
Aerial Imagery
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Portsmouth 
Traffic Circle

6-inch 
Pixel 

Resolution

GIS Transportation
Aerial Imagery
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1-foot            vs..            6-inch   

GIS Transportation
Aerial Imagery

1” = 200’ or    1:2400 1” = 100’ or    1:1200 
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2010 1-foot Aerial Imagery
Additional Resources 

• Imagery in MrSID Format
• Smaller files size- some loss of clarity 
•Viewable in Internet Explorer w/ add-on

• Stereo Pairs
• Source for contour mapping (5’)
• Planimetric data

GIS Transportation
Aerial Imagery
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Archive Imagery

• 2005 1-foot color imagery
• Eastern portion of the state
• Initiated as part of the CTAP project  

• 2009 Statewide  1-Meter (NAIP) color imagery
• 1981 Statewide 1” – 400’ black and white
• 1960-1980 Project specific imagery

GIS Transportation
Aerial Imagery
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2005  1-foot Imagery Coverage

GIS Transportation
Aerial Imagery

Portsmouth 
Traffic Circle

2005  
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2009 Statewide  1-Meter (NAIP) imagery

GIS Transportation
Aerial Imagery

NAIP imagery is 
not orthorectified-
limiting location 

accuracy 

Imagery was 
collected during 
the agricultural 
growing seasons 

(leaf on)
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1981 Statewide  1” – 400’ black and white

GIS Transportation
Aerial Imagery

Portsmouth 
Traffic Circle 

1981



2011 OEP Spring Conference    

•1960-1980 Project specific imagery

GIS Transportation
Aerial Imagery

Portsmouth 
Traffic Circle 

1972
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We’ve come a long way!!

GIS Transportation
Aerial Imagery

1972 Imagery                                    2010 Imagery
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GIS Transportation System 

• Base-Map  - Link Node System
• Route Systems
• LRS  - Linear Referencing Systems
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Base-map  
Link Node System

Each Node and 
Anchor Section 

(link) have 
Unique Ids

Typically nodes 
break at 

intersections and 
identifiable 

features
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Base-map  

Base-Map 
includes State

and local
roadway 

networks plus 
federal and 

selected private 
roads
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GIS Routes

• GIS Routes sit on top of Anchors Sections
• GIS Routes

• Follow state routes and local roads
• Run from the beginning a route/road 

to end
• Run Concurrent (Example: Turnpike, 

US-4,  NH-16  in Portsmouth)
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GIS Routes

Example of 
Concurrent Routes:

• Turnpike
• US-4      
• NH-16

Portsmouth 
traffic circle
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GIS Routes Names
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GIS Routes Names

Ramps have a 
slightly 

different SRI 
naming format
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Route (SRI) and  Distance

The Base-map is 
build on state plan 
coordinates (X,Y) 

used by GPS 

SRI distance is 
calculated from 
geometry length 

(Flat World)
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Data is Attached to 
Anchor Sections

and 
Nodes

Anchor Sections and Nodes

Using the LRS to Locate Assets
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Using the LRS to Locate Assets
Route (SRI) and Mile Reference

SRI: I0000093__
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Using the LRS to Locate Assets
X,Y Coordinates  

GPS units 
collect X,Y 
coordinates

SRI: I0000093__



2011 OEP Spring Conference    GIS Transportation
LRS

Using the LRS to Locate Assets
Nodal Reference

SRI: I0000093__

Start Node:  001
End_Node:  004
Distance_From_Start_Node:  0.456
Asset_length:  0.865
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Quick Recap

1.Started with Aerial Imagery as a base
2.Built a base-map with links & nodes 

(Anchor Sections and Nodes)
3.Built a route system (SRI)  
4.Built Linear Referencing System

(SRI-Mile Ref. – (X,Y) – Nodal Ref.)
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GIS Transportation Assets

Transportation assets are located on the
base-map using one of the 4 LRS.

State and Local Roads
•Road Inventory

• Physical Attributes
• Classifications

• Bridges
• Projects
• Safety – Crashes
• Maintenance Responsibilities

State Roads Only 
• Drive Permits
• AADT
• Route Markers and Exits
• Pavement Condition
• NHDOT Facilities
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GIS Transportation Assets
Road Inventory

• Approximately 40 Attributes  
• Physical Attributes

Pavement Width, # of Lanes, Lane 
Width, Shoulders, Pavement Type, ….

• Classifications/Identifiers
Street name, Legislative Class, 
Functional Class, NHS, Toll, 
Maintenance, ….
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GIS Transportation Assets
Road Inventory (By anchor sections)
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GIS Transportation Assets
Bridge  

• Approximately 35 Attributes  
•Length, Deck Area, NBI Rating, Red list, 
Service On, Service Under, …

• Scouring – Plan of Action (POA)
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GIS Transportation Assets
Bridges (By nodes)

Bridge Scouring
Plan  Action (POA)   
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GIS Transportation Assets
Construction Projects

•Types of Projects & Status
• Capital Improvement Plan (Ten Year Plan)
• Planning  
• Design  
• Construction  
• Archive

• Scanned Design Plans
• Attribute Data

• Description, Schedule Dates and Contact Info.
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GIS Transportation Assets
Projects (By Route and Distance)
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GIS Tools

• 4  GIS Tools for Viewing GIS Data
• ArcMap
• Web Roadway Map
• Web Project Viewer
• Map data Catalog
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GIS Tools – ESRI ArcMap

ESRI ArcMap
Version 9.3 

moving to 10 
this summer
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GIS Tools  - Interactive Web map

ESRI Arc Server  
built in Flex 

Builder
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GIS Tools – Project Viewer

ESRI Arc Server  
built in Flex 

Builder
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GIS Tools – Data Map Catalog

Standard Published 
Maps (PDFs)

• Highway Map
• Bridge
• Federal Aid Roads
• Mileage
• Pavement
• others..
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GIS Uses
Turning data into Information

• Common Uses  
• Support business functions
• Decision making
• State and federal reporting
• Presentations
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Common Uses
Mileage Reporting

Common Mileage Reporting
• System Miles
• Centerline Miles
• Lane Miles
• Plow Miles
• Salt Miles

By Classifications

* Block Grant Aid Mileage*
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Common Uses
Traffic Management Center (TMC)

TMC – Monitor  Wall

511 NH
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Common Uses
Project Development Support

Planimetric Data 

Design Project Overlay
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Common Uses
Federal Reporting

HPMS

Strategic Highway 
Safety Plan

State Certified 
Mileage

Federal Road 
Inventory
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Common Uses
Budget Planning Support
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Contact Information
Glenn Davison
NH Department of Transportation
7 Hazen Drive
Concord, NH 03301
Phone: 603-271-7145
Email: gdavison@dot.state.nh.us

Steve Homer
NH Department of Transportation
7 Hazen Drive
Concord, NH 03301
Phone: 603-271-6582
Email: shomer@dot.state.nh.us

Visit  GRANIT at  http://www.granit.unh.edu
(New Hampshire GIS Clearing house)

Questions?
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1) Do you think our base-map or asset data 
would help your planning needs?

2) If our web tools were available through the 
internet, would they help your planning needs

3) If we were to expand our transportation asset 
data or enhance our GIS tools, what 
suggestions do you have?

Questions to Audience?


