. Introduction
2011 OEP Spring Conference G1S Background

WELCOME

NHDOT Resources and Tools

What i1s GIS iIn NHDOT

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

* Business Support
e Turning Data into Information
e Customer Service
*Analysis — Maps — Reports — Imagery
e GIS Development
* Tools — Web Development — Customizations
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GIS in NHDOT

 ESRI GIS Shop using Oracle
e ArcMap 9.3 moving to 10 this summer
* ArcServer 10
Centralized GIS core with distributed users
* 8 people In the core group
o 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
e Base-map — (Aerial imagery and LRS)
 Transportation Assets
* GIS Tools
e Uses
e Sharing
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Aerial Imagery

Aerial Imagery

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

Well most of the State

Joint project with USGS, NHDOT, NHDQOS and
NHDRA
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Aerial Imagery

2010 Collection Area ?‘“
by Delivery Lots —

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

2010 Collection Area ]

by Delivery Lots 6-inch imagery

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

Lots 2 & 4
6-inch Imagery
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Aerial Imagery

Portsmouth
Traffic Circle
6-1nch
Pixel
Resolution
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Aerial Imagery

1-foot VS.. 6-inch

17 =200" or 1:2400 17 =100" or 1:1200
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Aerial Imagery

2010 1-foot Aerial Imagery
Additional Resources

* Imagery in MrSID Format
o Smaller files size- some loss of clarity
*VViewable in Internet Explorer w/ add-on
e Stereo Pairs
 Source for contour mapping (5’)
e Planimetric data
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Archive Imagery

e 2005 1-foot color imagery
e Eastern portion of the state
o Initiated as part of the CTAP project
e 2009 Statewide 1-Meter (NAIP) color imagery
o 1981 Statewide 1” — 400’ black and white
e 1960-1980 Project specific imagery
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Aerial Imagery

2005 1-foot Imagery Coverage

s AL

Lol

Portsmouth
Traffic Circle
2005
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Aerial Imagery

NAIP imagery Is
not orthorectified-
limiting location
accuracy

Imagery was
collected during
the agricultural
growing seasons

(leaf on)
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Aerial Imagery

1981 Statewide 1 — 400’ black and white

Portsmouth
Traffic Circle
1981
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Aerial Imagery

*1960-1980 Project specific imagery

Portsmouth
Traffic Circle
1972
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Aerial Imagery

We’ve come a long way!!

1972 Imagery 2010 Imagery
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Base-Map & LRS

GIS Transportation System

e Base-Map - Link Node System
 Route Systems
 LRS - Linear Referencing Systems
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Base-Map

Base-map
Link Node System

Nodes
003

12346 12347

Anchor Sections 12348 005

001 12345

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

870

Base-Map
Includes State
and local
roadway
networks plus
federal and
selected private
roads

255
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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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Base-map
GIS Routes
,w: E‘ﬁ/ Example of
) 16 i | Concurren? Routes:
N\ é/ | e Turnpike
\ » o US-4
e NH-16

: *l Portsmouth
\ traffic circle

MNeaw .‘:{Mu§£ ire
of T (it
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Base-map

GIS Routes Names

New Hasmpshive

Departmeni of Transportation
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Base-map

%, GIS Routes Names

Ramps have a
slightly
different SRI
naming format
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LRS
Route (SRI) and Distance

SRI distance iIs
calculated from
geometry length

(Flat World)

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

used by GPS

MNew i':{ﬁ.dui :ii jre

Deparimmni of Transportation
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Linear Referencing System (LRS)

NHDOT’s GIS Uses 4 LRS to locate
Transportation Assets

1. Anchor Sections (links) & Nodes
2. Route (SRI) and Mile Reference
3. Coordinates

* (X,Y) State Plane

* (Latitudes & Longitudes)
4. Nodal Reference
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LRS

Using the LRS to Locate Assets

Anchor Sections and Nodes
yd

/ 870
. | 867 4
,\\ \1- 860 |
. 868
R 320 3% o
; -
- %> 862 &1335
&2 :
R 863 |
S

Data Is Attached to
Anchor Sections
B | and

. 50973
5839, 887—

Nodes
258
1477, 2 886
241 237 863 '_X
%, 888
.
/;55

e

O
—
>




2011 OEP Springm‘uﬁmpomﬁon

LRS

Using the LRS to Locate Assets
Route (SRI1) and Mile Reference

SRI: 10000093__

MP_Start: (.456
MP_End: | .32]

0000

Asset Line - Linear Reference System
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Base-Map & LRS

Using the LRS to Locate Assets
X,Y Coordinates

SRI: 10000093

GPS units
collect X,Y
coordinates

Start_Coord_X: 994502 283
Start_ Coord_Y: 5455578.853
End Coord_ X: 998502.123

End_Coord_Y: 5453578.098

Mote: GPS Coordinates need o recorded in State Plane
Coordinates, or Lat'Long, NADB3

Asset Line - GPS Coordinate System
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LRS

Using the LRS to Locate Assets

Nodal Reference

SRI: 10000093

003

.43 Start Node: 001

001 End_Node: 004
Distance_From_Start Node: 0.456
Asset_length: 0.865

Note: Mode1 Must be prior to the start of the asset
NodeZ is used to define direction only

Asset Line - Nodal Reference System
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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.Bullt 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 State Roads Only
*Road Inventory * Drive Permits

 Physical Attributes « AADT

» Classifications  Route Markers and Exits
e Bridges e Pavement Condition
* Projects « NHDOT Facilities

o Safety — Crashes
e Maintenance Responsibilities
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GIS Transportation Assets
Road Inventory

« Approximately 40 Attributes

e Physical Attributes
Pavement Width, # of Lanes, Lane
Width, Shoulders, Pavement Type, ....

o Classifications/ldentifiers
Street name, Legislative Class,
Functional Class, NHS, Toll,
Maintenance, ....
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GIS Transportation Assets
Road Inventory (By anchor sections)

v
&

&
~ i (2 []
_\Q‘\Q# Identify from: [ Roads j
%, % g || = Roads Locations | 1,221,348.496 210,467,388 Feet g
% & PORTSMOL
S5 Field | Walue ‘
¢ AADT 16000
AADT_CURR_YEAR 2009
ACCESS_CONTROL 2
COUNTER_ID 62379065
58 % COUNTY_ID 15
COUNTY_NAME ROCKINGHAM
- . X FACILITY_TYPE z
FLNCT_CLASS 12
=14 1
INTERSTATE_ROUTE 00000
LANE_WIDTH 1z
= A, LC_LEGEND Shate
. e Y LEGIS_CLASS 1
4 Y MEDIAM_TVPE z
< (5 MEDIAN_WIDTH 10
MP_ERD 1.408
MP_START 1.361
NHS i
NO_LANES 1
Boyd RY NODE_L 0867
NODE_2 0862
Boyd Rd NOM_ATT_AREA 7
OBJECTID 12592
e PAYE_WIDTH 32
%, ROUTE_NO 00000015
& ROUTE_QUAL 3
ROUTE_SIGNING 2
) SECT_LENGTH 0.047
) SHAPE Palyline M
% SHAPE.LEN 24845753
SHLDR_LEFT 3
SHLDR_RIGHT 4
SHOULDER_TYFE 2
SRI 1000000185
STREET UsS 1 Bypass
SUMMER_MAINT 610
SURF_TYPE 4
TOLL i
’ TOWN_ID 379
TOWN_NAME PORTSMOLITH
TRK_ROUTE i
UNBUILT FACLLITY 0
UNIGUE 1D 51654
WINTER_MAINT 30
< »
Identified 1 Feature NE’V m ;‘r?_m

Deparimmni of Transportation
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ASsets

GIS Transportation Assets
Bridge
o Approximately 35 Attributes
L_ength, Deck Area, NBI Rating, Red list,

Service On, Service Under, ...
e Scouring — Plan of Action (POA)
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ASsets

IS Transportation Assets
Bridges (By nodes)

Mo Hi New Hampshire
ﬁ Department of Transportation Scour POA Pricrty:
Priorty
e Scour Critical Bridge ‘Cauntarmeacurs
i o
CI’W Plan of Action (POA) Report P"_mﬂ':{_‘ﬂm i}
Dover 1231126 ]
Identify from, |© Eridges j
B Increaszed inspection ] Flood Monittoring
Fraquency Progear =l Bridges Location: | 1,109,533.660 256,072,991 Feet L
O Fixed Monltoring [ Poat Flood 1137
Davicss Inspacaon Tasks Field ‘ Yalue ‘
= mmmw ERIDGE_ID 106125
Countsrmeasures COUNTY o017
pen = DECK_AREA_METERS 7en
Inal Recommendsd Acion:
o s s e i e 2 DECKWIDTH_METERS 1z
Twtalen ':uk:mm:nvat.‘n‘uu" DISTRICT 06
o 402 80 A Bt 1 AR P FACILITY TOLEND ROAD
FEATINT MH 18,5P TPK
HEIGHT_SIGH_REC_AW -1
HISTSIGM Possibly eligible
Croessd: Cocheso Rl
T e o LATITUDE 43,200039
- = LENGTH_FT 207
ner: Municpany LENGTH METERS &3
The Foilowing Materials Are Being Suomitiad Wit This Report LOCATION 1.4 MIFROM ICT. 16
[ PO Report LONGITUDE -70.596599
[ Attschment A- Photos MAIMNSPANS 4
[ attachment B: Map Showing Detour Routs(s] MARSPAM_METERS 14
[ attscnment C: Fisid Verincation Card [FYC) gEBIJ_ERC?.IrE)NG ??;?Efide”t
[ Aftschmant D: Bridgs Elsvation Summary Showing Exlsting Streambed, Foundation Depihjs) and
ou;re:a anwcuwlxllgsm Depths " ! OWHER Turnpike Bureau, MHDOT
O attachment E- Baring Loge andior Other Subaurfacs Information FOA_HOTLIME <nul=
[ attachment F: Survey Cross Sections From Curent and Pravious Inspaction Raports ;{E‘:;ET rp‘lsitntnn the Redlist
@ Aftschment G: Supporth Estimatss. Dasigns for
Scou Countemeasurss a SKEW 28
iy 1 e showna of S ol DR, S g?;ua RUM Eluzsgnonlgzﬁmsoo
1 attschment I Flood Inspactio ation =
AtsehmENt L Poat Flaod Inspecsion Documen STRUCTHAME <l
[ Aftschment J: Scour | H&H Backup Calculations TOT_LENGTH_METERS 63
[ attschment K: NHDOT Underwater inspection Report TOWR Dover
TVYPE_SERNICE_OM Highway and Pedestrian
TYPE_SERVICE_UNDER  Highway
WCLROVER 100
WCLRUMDER 2]
WEIGHT _SIGN_REC Mo Posting Required
X_COORD 1189504, 315236
Y_COORD 256073.47005
- YEAREUILT 1957
B S HEARRECON 2003
r I e CO u r I n g Identified 1 Feature

n Action (POA

MNew iLCﬁma. ?i:."ne‘

Deparimmni of Transportation
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GIS Transportation Assets
Construction Projects

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

e Scanned Design Plans

 Attribute Data

 Description, Schedule Dates and Contact Info.
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GIS Transportation Assets

Projects (By Route and Distance)

%,
%

%

Portsmouth &
315892 - =

Identify from:

| = NHDOT Transpoltaiion Frojects{Daily]
=1 Planning
DURHAM - ROCHESTER
+ Archived Projects
# Scanned Plans| use lightning bolt toc

'Statewide
#162%4

INDEX OF

W PROPOSED
PROJECT
o=
HoUTI KDE
HoaD

Statewide

/. #16294

]Q MHDOT Transportation Projects(Daily)

Location: 1,164,416.610 251,335,355 Fee 4
Field | Walug

AD_DATE znull>

BID_DATE <null=

COMPLETION DATE  <null=

CONTACT _NAME
CONTACT_PHONE
FED_PROJ_NUMEER
FUNDING_ALTH
INTERMET _DISPLAY
I5_ARRA
15_TEN_VEAR
OBJECTID
PLAN_LINK
PROJ_DESCRIPTION
PROJ_ID
PROI_MAME
PROI_MUMEER.
PROJECT_TYPE
SHAPE

SHAPE LEN
UNMAPPABLE

Jameson, Tom

(603) 271-3344
®-ANNZ{059)

[yle]

0

NO

MO

4372

<null=

MH 125, IMPLEMEMT NEW PI
7901

DURHAM - ROCHESTER.
20256

Planning

Palyline M
75339.996247

u]

"
-
Bl

,-"-'r.aw i':{ﬁma.

4

Deparimmni of Transportation



2011 OEP Spring Conference GIS Transportation

Tools

GIS Tools

4 GIS Tools for Viewing GIS Data
 ArcMap
* Web Roadway Map
* Web Project Viewer
e Map data Catalog
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Tools

GIS Tools — ESRI ArcMap

.Eile Edit Yiew ﬁookn;:arks Insert Selection Tools MHDOTlayer MHDOTEext Window Help

DSE& @ L@ oo &zussm - &DO N S

[Towns =] [ACwORTH | Display [ = | edeor~ v 1
) @ - EEIEEE

x| T
= Layers @
= Roads &
Unknown it
LEGIS_CLASS o
ot K
=4 oM
—I¥
SR Eridoe: O
+ [ Bridges ﬁ
+ [ Plan of Action Reparts
= [0 Bridge Decks
- K

= [0 MHDOT Transportation Projects(Daily)
- O Tenear Plan

— k
O Planning (1]
s )
i)
= Desigl e
-
™
Construction M
=
=]
= Archived Projects w3
— i
= Scanned Plansi use lightning bolt tool) ?
+ Boundaries i
< >
-
Display | Source | Selection 20 & ‘l |,|
Drawing ~ M °) = A= |,0]Aria| j|10j B 7 U A~ O~ #> &~

556719.37 998032.616 Feet

ESRI ArcMap
Version 9.3

moving to 10
this summer
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Tools

GIS Tools - Interactive Web map

o 2| X |

|
| 2 ssarch - | Hore »» _ Signin W -

| Rt spatial Fex iewer | i = v |ihpage + (HTods v
e | e ESRI Arc Server

NH Department of Transportation ; sy 8!

pREEL T T H built in Flex
Builder

US Routes
TE_NARME: Null

=

<cavagnia Riy
\5\ oy

i e . ——
e

POWERED BY

ESRI

Nzw.‘:{mfu f!r

Deprimmi of Transportotion
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Tools

GIS Tools — Project Viewer

Google ‘ v 2 search - I Mare 3> _ SignIn 9 -
©_ Mchfee” jifRs
{v\a’ ﬁ |@http:,ip’hzndutglsw1prdfpru]e:twswsrfpru]s:twswsr‘h.‘. I ‘ ﬁ = @ = gpage - @Tnnls -

ESRI Arc Server
built in Flex

N PROJECT DESCRIPTION CONTACT NAME AD DATE COMPLETIN
i Select Projects
] by Region: PORTEMOUTH us i B«'\‘_P:_A_S‘Er. REPLACE BRIDGE‘S-Q_\F_ER THE_B‘_V‘F‘AG’S-: PE & VDg’t.-Afax 2 -
‘ ¥y Region: 12455 ROW FOR BRIDGES 173/071,183/087, 185/097, 205/116,
Project Typa 2117114, AND 2277112 {Red Listh
i MEWINGTON - DOVER MH 16/ US 4/ SPLDG TPK, FEASIBILITY STUDY FOR IMNTERIM  Waszczuk, Chris
‘ u ARRA Projects 112388 AMD FULL BUILD IMPROWEMENTS FROM DOWER TOLL TO

|| Ten vear Proje...

Projects in PORTSMOUTH

Region Type "y
| A |
TOWNS v e ||
‘, [ LI -
| |Region i

HEWINGTON

‘ | PORTSMOUTH v
Project Status

ii <All> -

Project Lead

<Al v

il Select by
‘ Project Number:

‘ Find Project

‘ Print Map

i - {'mi
STRATHA Y

Done . Local intranet "ﬁ 100% -
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GIS Tools — Data Map Catalog

ot forgprojectdevelopment dat:

atalog!

| +s|| %

(2

hive

MNew H

Department of Transporiation

Home
Traveler/Commuter Info
Media Center

Doing Business with DOT
Project Center
Laws/Policies/Procadures
Job Opportunities
Divisions/Bureaus/Districts

Planning and Community
" Assistance

[ Bureau Contacts
[ Document Library
B FAQs

2 Links

Contact Us

Site Map

NHRECOVERY
Gepartmertt of frapartation

i )
Ny

Search ~

More 3>

BB o [Dree - Grook - 7

_ Signin 9 -

understanding.

Project Development > Planning and Comil

Below you will find our GIS data Catalog. Please be patient v
large amount of information and, depending on your Interns

Map Title

Bicycle Route

Bridge Conditions - Municipal
Bridge Conditions - State
Compact Areas
Congestion

County

Digital Ortha-Photas
Digital Raster Graphics
DOT Facilities

Executive Coundil Districts
Functional Class

Highway Districts

Mileage Reference

National Highway System

Map Description
Bicycle Route
Bridge Conditions|
Bridge Conditions|
Compact Areas !
Congestion /-~
County -

Digital Ortho-Phot]
Digital Raster Graj
DOT Facilities -
Executive Coundil
Functional Class |
Highway Districts
Mileage Reference

National Highway

FUNCTIONAL CLASS

P Fasssmishlse

Standard Published

Maps (PDFs)

Highway Map
Bridge

Federal Aid Roads
Mileage

Pavement

others..

New Hasnpshive

Departmeni of Transportation
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Uses

GIS Uses
Turning data into Information

e Common Uses
e Support business functions
 Decision making
e State and federal reporting
* Presentations
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Common Uses

Mileage Reporting

GIS Transportation Asset Data & Mapping Section
Bureau of Planning and Community Assistance

Mileage Calculations and specification

Format Description Typical Uzes

System. Centerling of bi-Giractional Fadaral and Statz
highwsys, Noth Bound (NBj and | Lagislative seporting

Bamal Milas Saltmilas

Lan= Milas Bamel milas multiplisd by number Ta=ffic volums anal:
oflanas. end modsling

Egquivalant Lana Mil Summer Maintenance

PlowMilz sdditionsl lans | Plow milas for snow
mile for asch shoulder zreser than | remov
cragual 103 fast

Mai Mile — Standard Calculation

Format

Salt Lapa Milas

Plow Milas

Izimtenamos Lane M
Equivalant

Winter Lana Milas
Equivalent

finter maintenance only)

Dirt Lama Mlilas

[zintenancs Tanss Milss

=nd By town)

Truck Routas

Common Mileage Reporting

e System Miles
» Centerline Miles
e Lane Miles
* Plow Miles
e Salt Miles
By Classifications

* Block Grant Aid Mileage*

MNew J'-'(/I. e, ?i:."rr

Deparimmni of Transportation
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Uses

Common Uses
Traffic Management Center (TMC)

Ca&?

fenice Seametem

Ueanage Szacts
Trweed Speeds

TMC — Monitor Wall
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Uses

Common Uses
Project Development Support

‘Planimetric Data

Design Project Overlay

MNew Hase };;'rr

Deparimmni of Transportation
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Uses

Common Uses
Federal Reporting State Certified

Strategic Highway Mileage

Safety Plan

THE STATE OF NEW HAMPSHIRE

ro
Mlene Hotsmpshive DEPARTMENT OF TRANSPORTATION

New Hampshire G sl B e
Strategic Highway Safety Plan

/2 1PMS vB - Homa - Microsoft Internst Explorsr provided by NHDOT

June 1,20190
2008 Report Update L
- - ZLE St Eathlem O Lafey
October 29, 2008 7 T — ghway Performanc » - |zion Adminizranr
(Revized December 1, 2003) L

| e
ar [foenel Drive, Sui ]

ard, MH 03301
Home Year: 2010 State: 33 - New Hampshire

DATAEDITORS  DATA VALIDATION SAMPLE MANAGEMENT CALCULATION REPORTS & ANALYSIS  SUBNITTAL  ADMIN

M. Laffey:

Hgﬂ'_})ihﬂaﬂlEP EE 15 J—n'_ﬂaaaf])u]:h'
"Public ro2d "means 3wy rozd undsr the

tharityand apen to public tave. Naw

axrhdes rmps 12 comecthighwaye

nzhirz's mileazs inchidas 'aup]#r,

Sincersly,

G201z N Camphell Jr

Comamizsionsr
()
A Collaborative Effort to Reduce Crashes ‘
On New Hampshire Highways ,,m! o

Dav 1d.T ErﬂIhm

;n:E \‘ehcm k
Steve P DuBais

@ ttorrer Hiwn -
]|

Federal Road
Inventory

g o DA + 7.0, GO0 I3« DONODAD MRV AR S0
TR LI 00 ACTRSS. FELAY N -STRTINTEN o INTRATAT. WA, NUOCT.COM

New Hasnpshive

Departmeni of Transportation
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Uses

Common Uses

Budget Planning Support

BRIDGE CONDITION
State Owned Bridges

e

PAVEMENT CONDITION

z

New Hamprhire
Coreouns < Frmportion

Brin mm m e e

Map Based an Year 2008 Data

Pt Rt
T 3SA0) (560 Vi)

o Woek Regared
(BT 251 4.0, (1994 M)

[y —
R0 L0185 Mikes)

At s

Ten Year Plan (TYP)
and
Proposed Betterment Projects

Legend
I o it Heticrscst Projects

o R T m—p——

Funding Asssmptions:
Henem od matee vehicle snchag:

A Cem Reticrment G Taa

daruary, 311

Pl B bt T

N YEAR TRANSPORTATION
IMPROVEMENT PLAN
Reduced Funding Levels
IMPACTED TOWNS

Legend
Beterment Progects Elnuenated
Capntal Progects Ehimmmated.
Betterment & Capntal Projects Elmmmated

e
FE-] 30 amanied by 4
Finaes Communee
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Contact Information
Glenn Davison Steve Homer
NH Department of Transportation NH Department of Transportation
7 Hazen Drive 7 Hazen Drive
Concord, NH 03301 Concord, NH 03301
Phone: 603-271-7145 Phone: 603-271-6582
Email: gdavison@dot.state.nh.us Email: shomer@dot.state.nh.us

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

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?




