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Background & Overview

e The GIS Hub Is a database and web
Infrastructure used for hosting and
sharing State agency GIS data and
applications, it is located at the
Information Technology Department

e General funds pay for data and
application hosting, agencies pay for
development costs
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Background & Overview

 The primary purpose of the GIS Hub Is
to provide a central database serving
state agencies

e \Web services are used by agencies and
their constituents, the public, consulting
firms, and other levels of government

e Web services as used here Is a general
term for data discovery, data browsing,
and data delivery — in a GIS context
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GIS Hub Benefits

e Centralized storage - “one stop shopping”

e Reduced costs — agencies not forced to
develop their own infrastructure

e Supplies core component for new applications
e Increase access to GIS data — free tools

e Greater re-use of data — different & new uses
e Improve distribution of information to public
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Who Developed the GIS Hub?

e GIS Technical Committee & Consultant

e GISTC Membership

- Game and Fish Department

- Health Department

- Information Technology Department
— Department of Transportation

— Geological Survey

- Parks and Recreation

— State Water Commission
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A Brief Timeline

e January 2000 — GIS Technical Committee
(GISTC) asks the Information Technology
Department (ITD) to conduct a study of
building a GIS “hub”

e May 2000 — Based on the study results,
GISTC supports building the Hub and elects
to request general funding via ITD with
support from the Chief Information Officer

e April 2001 — Legislature approves funding
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A Brief Timeline

e August 2001 — State coordinator hired

e November 2001 — Kick-off meeting with
consultant

e July 2002 — The first GIS Hub database
goes to production

e October 2002 — GIS Hub web services
go to production
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GIS Hub Components

e Database

 Web Services
- Hub Explorer
- Metadata Explorer
— Utility Toolbox
- Data Streaming

16th hole, Bully Pulpit Golf
Course, Medora, Dean Glatt
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Components — Database

e Multiple databases are used to organize
data

e Over 200 layers (not counting
Government Land Office scans and
agency-specific data)

e Over 2.3 terabytes

e Databases contain both public and
agency-maintained internal data
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Components — Database

D
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atasets:
Communications
Elevation
Geology
Political Boundaries
State and Federal Lands
Places and Cultural Points
Transportation
Water Resources
Aerial Photography

Data on the GIS Hub
comes from a variety
of sources:

«State agencies
Federal agencies

L_ocal government
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@ MDHUE, Communications
@ MDHUE . EmergencyServices
@ MDHUE. Enviranment

[ [

Components — Database
C1 NDHUE. GeoPalBndry

« Agency users and their
applications directly i

MDHUE, Counties_Line
MDHUE, Counties_Poly

connect to the databases

El MOHUE.PLSS5eckZenters_PEs
El MOHUE.PLSS5eckZorners_PEs
MOHUE. PLSSSections_Line
MOHUE. PLSSSections_Poly

MOHUE, PLSSTownships_Line
MDHLUE, PLSS Townships_Poly

-5 NDHUB, Commurications A E MOHUE. Skake Line

[ NDHUE: EmergencyServices ' =

= %NDHUB‘Environznt County Polygons MNDHIE, Skake_Paoly

= MOHUE, GeoPolBndry -
HEHLE. Corparate Lne SDE Feature Class MDHLUE. TribalLands_Line
MDHUE. Corporate_Poly -
= . Count i
= Spatial pr— MNDHUE. TribalLands_Paly
] NOHLE Lsgslatve,Poly =] NDHUE, YotingPaling_Ps
[E] MDHUB PLSSSectCenters Prs . . -
] MDHUB.PLSSSectCormers_Pts NDHUE."."I:ItII'IgPFECII'ICt_F'Dl':."
MDHUE.PLSSSections_Line R
8] HDHUB: L SSsections oy - [%%] NDHUB. ZIPSCentroids_Pts

HDHUE.PLSSTownships_Line
MDHUE,PLSSTownships_Paly
MDHUE. State_Line

MDHUE. State_Poly

MDHUE, TribalLands_Line
MDHUE. TribalLands_Poky
[=] HDHUE. VotingPoling_Pts
MDHUE. VotingPrecinct_Poly Keywords

[=] MDHUE.ZIPSCentraids_Pts Theme: County, Counties, boundaries
- NDHUB. GecReference Place: Morth Dakota e a a a
-4l NDHUE, LandFederal =

LY NDHUE. GeoReference
L1 NDHUE LandFederal
L1 NDHUE LandState
L1 NDHUE Places

LI NDHUE: Sails

][] [ [ [

- NDHUB, Landstate

- ) NDHUE, Places Description

- i NDHUE, Solls Abstract

-5 NDHUB, Transportation The Morth Dakota county coverage was originally created by the North Dakota

-4 NDHUB, Litiities Geological Survey using US Census Bureau TIGER data in 1894, The source scale on
- NDHUB. Waker these data was 1:100,000. Since its creation, with USGS Public Land Survey DLG data,
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Components — Web Services

 Why Web Services? You can:

- Create Internet/intranet browser-based
applications that:
e Cost less than deploying desktop tools
e Are simpler to use
e Utilize your own and others’ data

- Bring in data from multiple servers all over
the world without having to host the data

e | et’s look at some examples...

12
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Components — Hub Explorer

e Template used for browser-based
application development

e Used by state agencies for interactive
mapping

 There are both internal and external
Hub Explorer sites

e Includes ability to download vector data

13
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Hub Explorer — Game and Fish

nd.gov O‘fﬁcua: Portal for
orth Dakota State Govenent . FLEE Y

kota
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[

Ub Explorer — Dept. of Ag.

N Orth Da kota North Dakota State Government
o NOrth Dakota Hub Explorer
Qericulure /- Groundwater Pesticitle Sensitivity

IDENTIFY
SET PESTICIDE
EXPANDED MENU

Select Pesticide
Pesticide Type Trade Name f Common Mame / Leaching Potential

Herbicide v || 2 4-D Amine /2 4-D / High

h |[ Select Pesticide

Flease provide feedback.

P Pk

PeTwpant

CEID

LAYERS |LEGEND

ne

TRE L &N

[ [m[N

Legend
Highlighted Feature
Towns and Cities
Historical/Unincorpor-
ated
Existing
County and City
Roads

Graded/Gravel
Paved
Trail/Unimproved
Other

State and Federal
Roads

Business Loop
Freeway

State Road
Federal Road
Countles

High Pesticide
Low

Intermediate
High

15




Q north dakota
\ GEOGRAPHIC INFORMATION SYSTEMS

Hub Explorer — Data Download

North Dakota

®

OVERVIEW MAP

nd.gov Official Portal for

MNorth Dakota State Government

North Dakota Hubh Explorer
General Information
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-
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COMPLEX QUERY
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4 »

B

o

Auto Refresh

REFRESH MAP

16




[

north dakota
GEOGRAPHIC INFORMATION SYSTEMS

Hub Explorer — Data Download

nd.gowv| Official Portal for
Morth Dakota State Government

ortt Py

LisTWNDART

North Dakota

S north dakota
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North Dakota GIS Hub Data Download

welcome! Please follow the ordered steps to download data from the Morth Dakota GIS Hub

Step 1; Select Data Extent
(& Use data within extents of current Hub Explorer window

(O Use full extent of data ignoring extents of Hub Explorer window

Step 2: Select Data Format @ Step 3: Select Coordinate System @

TESRI Sheps | Siaie Flane South 2one NADES (¥ |

* Step 4: Select Layers to download {select single layer or select multiple layers using CTRL or Shift)

E-County and City Roads

Step 5: Enter Your Email Address (mandatory) so  Step 6; Click on the button to submit your request
that we can contact you when your data is ready to for data

Subject:  MD @IS Hub data extraction results are available!

Congratulations! Your request for North Dakota IS Hub
data has been successful.

The results will be available until Tue-ZB8-3ep-zZ004
03:42:54 PM Central Daylight Time (CDT) (local server

time) .

Click on this link to download your results az a ZIP
file:

http://discovernd.com/hubdata/FME b0Z0041021186724.z1p

Please do not reply to thiz email asz it will not he
answered. Please send an email teo gis@ztate.nd.us if you
wish to contact us.

Thank vou for using the North Dakota =I% Hub.

El

be downloaded
|< | GetData.

youremaili@state.nd.us
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Components — Metadata Explorer

e Data browsing and discovery

 Referenced data sets include:
- GIS Hub web image and feature services
- Raster data available on FTP
- In-progress datasets
— Interactive maps
- County data

e Includes vector data downloading

18
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Metadata Explorer

North Dakota

SEARCH BROWSE

Ciraw search area [ :

EEEERD

nd.gov| Official Portal for

Morth Dakota State Government

Records Found: 57

Currently displaying records 1 - 20 of 57
Pages: 1 2 3

Content Found by Search

Type of Content Shown on This Page

Choose content type: .

i <&4ll Content Types> W | Live Data and Maps
Choose content theme: Downloadable Data
| <All Content Themes: w |

Cptinpal Keyword (e.q. river):

Eland |

&

[]Search NSDI Clearinghouse

Live Data and Maps

Content Title: Bureau of Reclamation

Coverage Area: Morth Dakota

Map Scale: 1:Lidar; 1:12,000; 1:100,000; 1:125,720

Content Title: Army Corps of Engineers

Coverage Area: Morth Dakota
Map Scale: 1:1:24,000

Records
a
12

back to top
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Metadata Explorer

EROWSE

North Dakota

Categaries

#| Downloadable GIS Hub Data

+*

* & & &

Downloadable GIS Hub Raster
Data

Feature Data Services

In Progress

Interactive Maps

Raster Data Services

SEARCH BROWSE

Home » Downloadable GIZS Hub Data
= Geo-Political

rnd.gov| Official Portal for

Morth Dakota State Government

metadata explorer

Records Found: 11

BROWSE

me » Downloadable GIS Hub Data

tegaries

* Communications
*+ Emergency

* Environment

+ eo-poitcal]
Georeference
Land - Federal
Land - State
Places
Transportation

+*

Geo-Political
Below is the Geo-Political content that is currently available,

Downloadable Data

Content Title: NDHUB . Corporate_Poly @

Coverage Area: Morth Dakota

([ View Details |

Publisher: Morth Dakota State Water Commission
Content Title: NDHUB. Counties_Poly
Coverage Area: Morth Dakota

( Yiew Details |

Content Title: NOHUB Legislative_Paly
Coverage Area: Morth Dakota

Ltilities
Vlater

* &+ &+ &+ &+ &
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omponents — Utility Toolbox
e Used to create agency “static” maps:

The Mational Weather Service (NWS) issues the North Dakota Rangeland Fire Danger Statement each morning during fire season
from April 1 to October 31,

Last Issued - 1115 AM CDT THU APR 13 2006

Pernbina

Cavalier
owne

‘Walsh

Eddy
!

Foster

B Low - Weather and fuel indicators show the probablility of fire is low,

B Medium - Weather and fuel conditions indicate some paotential of fire occurrence. Moderate spread rate,
1 High - Fires are active. Expect moderate and occasional high rates of spread.

I very High - Fires spread rapidly and show erratic behavior. Dangerous burning conditions ewist,

Bl Extreme - Potential for large fires exists. Extreme fire behavior is probable. Critical burning conditions exist,

A Text Version is Available Fire Weather including Red Flag \Warning

MATIONAL WEATHER SERVICE SYNOPSIS. . A TROUGH OF LOW PRESSURE OVER CENTRAL NORTH DAKOTA THIS MORNING WILL
MOVE EAST INTO WESTERM MINMESOTA BY EVENING, WEST WINDS ARE EXPECTED TO INCREASE TO 15 TO 30 MPH BEHIND THIS
TROUGH. TEMPERATURE FORECASTS HAYE BEEN UPDATED TO REFLECT HIGHER MaAXIMUM TEMPERATURES...IN THE LOW TO MID
705 OWER THE WESTERM HALF OF THE STATE...ANMD THIS WILL BRING MINIMUM RELATIVE HUMIDITIES IN THE 15 TO 25 PERCENT
RANGE THIS AFTERNCON IN THE WEST HALF OF THE STATE.THESE CONDITIONS WILL RAISE THE FIRE DANGER IMDEX INTO THE
EXTREME CATEGORY ACROSS THE WESTERM HALF OF THE STATE...ANMD IN THE HIGH TO YERY HIGH CATEGORY IN THE EAST

HALF.

Print Friendly Yersion

"ND Emq
“'rangelar

y Fargo

Good

|+ Altemate Route

B conditions.

1 éerrvices
d [ i8R %itions
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Components — Data Streaming

e Streaming of image and vector data

e Primarily used by users outside of
firewall

e ESRI-centric Image and feature services
e OGC-centric Web Map Services (WMS)

e OGC (Open Geospatial Consortium)
services work with ESRI and non-ESRI
products

22
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Data Streaming - Feature & Image Services

Add Data

Look ir; MD Hub

=l 2| elsm|e

8 Counties ‘P fea_landfederal & Generallnfo Bpes ;
8 Deviake ‘W fea landstate 8 | eoislativeDist &8ss | NDHub j i ;.'}| | i 5 8o |
Do LoadLirnit ras
% DOCG % LoadLimitEW % ras- 8 Cenerallnfo 8 Pesticide B ras
= 1 LegislativeDist ras_aerialimages ras
Efea_cnmmunicatiuns M Fea_utilities ELnadLimitBWF‘rev Eras_ %andumit iras_aerial hj:ns \foat %ras-
E fea_emergencyservices E fea_water E LoadLimitPres E ras. o - F - 1
E ) e = Py E LoadLirmitEw E ras_aerialphotos_ainch E ras.
FEEl B iy m e 3 CivmTem = Sl Ak b v
E Fea_ I 4 dd Dat i LoadLirnitBwPrey i ras_devlakeshadedrelief i ras.
E Fea_g ala — g LoadLirnitPresy g ras_drglook g F.os
_ e |§ fea._transportation j o ;:| | | = %EE | =l Metadata gras_drgzdrk QRDE
< ﬁ MOWIS _aerialimages ﬁ ras_drg250k ﬁ Foz
B [l airparts (el state and Federal Roads 8 NDWMS_Generallnfo 8 ras_landclass 8 cen
lerms Cu:uunty and Ciky Roads
[l Highweay Murmbers >
Show of bl [F1Mile Markers
[*rlrMulti-Use Trails Add
[~ other Roads
and Layers [*lyr - Cancel |
[ Railroad Crossings yers [~y J
[lRairoads
[~Rroad Ramps
M arne: | &dd

Show of lype:; |Datasets and Layers [*.lyr]

=l

Cancel
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Data Streaming - Feature & Image Services

| File Edit Yiew Insert Selection Tooks Window Help

BHE L B@X |0 o|d ||—_|wsusaw 22 40 @ O N2 | sootislznet | I— 1% n S

Editar | 3 ‘.tf w Tasks [Create New

= £F Layers
[SRTIN State and Federal Roads 2
NDHUB.ROADSSTATEFED_LINE. | %%
— Interstate 2
~— State Highway o
US Highwaay {"?
# ras_usdanaip 0
L
=5 |
1
k
ol
h
é
¥

ArcMap

[

Display | Source | Selection
||:_Jrawwng' k@e’ﬂ‘l]' A~ “_Ehm B s U A~ &~

| [100°5244 . 20" 46°4E42.11"N | 2 4
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Data Streamlng Feature & Image Services

Fl\e Edlt VIEW Layer TUUlS Help

¥/ ND Parks and Recrd

¥l ras_aerialimages [
| Gtatewide 1995_19

_| Gtatewide 2004 Co
#| Statewide 2003 Co

ArcExplorer
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Data Streaming - WMS

=ZUSGS &5 The National Map

The Nﬂﬁbﬁ_a'l.._Map-'V.iewer- o~ = N : Map Information | Help

DoG

INDER/STATUS

y
’
v
[ ]
[ |
u (IMAGERY)
[ |
[v]

[l OTHER IMAGERY

SCAMMED MAPS

.': National

¥ SOUTH N
-100" 49' 43" 46" 49' 28"

Partners: North Déknta I. U.S. Forest Service | LS. F_is_h-&mldlifa__Senrice' | USGS | Te_rragenter USA | BTS | UNKNOWN | CENSUS

U. 5. Ceparimert of the nbedor, U.5. Geologival Survey | Contact: hitiomal Map Team
LR, it i vie WORD Cr.uses. 00w | Last 02009
Privacy Statement | Cisclainer | £0M | il
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Data Streaming - WMS

Add User Log ©n
freaversy querv |
Active Layer: Townships Activate Legend

2 M Raster Images

& Shaded Relief

v Color Orthos

[} USGS Topo Maps
] MNOAA NEXRAD

1 Precipitation

LI 8w wwater Data
(1 Hydrography

1™ political Boundaries
[0 Transportation

ND State
Water
Commission
(MapServer)

Bk CEES PP

by B [

L} 0.7 km L} 0.4 mi

2273873,924783 1:| 31773 Update
Refresh
Zoom Qut |

- il Ne
North Dakota State Water Commission [ T e
' 900 East Boulevard Ave. Bismarck, ND » 58505-0850 Tested Browsers ] R
701-328-2750 4 A
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Web Services — Data Sources

e State and Federal Servers — For
example, North Dakota and the U.S.
Geological Survey

e A great search tool is Mapdex
(www.mapdex.org)

— Indexes web services from all over the
world

- Provides a toolbar for ArcMap

- Allows downloading of layers for use with
Google Earth

28
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Mapdex — Simple Search

A globa! Index of 2,054 servers, serving 36,830 map services, containing over 400,000 GI5 Layers, covering maore than 4,000,000 columnsi™

all SErver service layer column > Address

Search for: |photo or aerial or ortho or dogg | showing
eq: photo or aerial or ortho or dogg

| ||Eismarck, Marth Dakota || | |
street or intersection City state | 7 ctate zip

-ar-

i Plot the Envelope »

4 Blog - Advanced Search - AFI - ArcMap Taolbar - Search Plugin - About #

See what people are searching for:
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Mapdex — Results from Search

o)
'a goographic cala

expand all - collapse all

YER

aerial image bismarck 2001

bismarck-mandan 2001 bw &inch photos

bismarck-mandan 2005 colar Ginch photos

dogg_129_bw

dogg_ 129 bw

dogg_129_hw

dogg_129_bw

dogo_129_bw

dogg_ 129 bw

dogg_129_bw

dogg_129_bw

dogo_129_hw

dogg_ 129 bw

dogg_129_hw

naip 2003 color aerial imeter photos

usgs 1995_1998 bw aerial 1meter photos

usgs dogg

SEARCH RESULTS - ardered by envelope arez (smallest firs?)

»
e

e e eEeeEeEEeEEEEEEEE

all server service layer column > Address
Saarch far: [photo or aerial or artha or doqq | showing
[ | [Bismarck, Horth Dakota | | 2
straet or intarsackion Leiky, state] / state zip + Plot Envelope s

Search Plugin - About »

4 Blog - Advanced Search - API - ArcMap Toolbar -

=show layer info= <hide layer info> more options >>

AV

AY
web.apps.state nd.us GameFishInfo

web.apps.state nd.us Generallnfo

web.apps.state nd.us senerallnfo
afghanistan.cr.usgs.goy USGES_EDC_Ortho_DoOGQQ
edcnts1Z.cr.usgs.qov USGES_EDC Ortho DOGQQ
edewzks22.cr.usgs.gov USGS_EDC_Ortha_DOQQ
edow2lks40.cr.usgs.goy USGS_EDC_Ortho_DOQQ
edna.usgs.qov USGS_EDC_Ortho_DOGQQ
gisdata.usgs.qov USGES_EDC Ortho DOGQQ
gisdata.usgs.net USGS_EDC_Ortha_DOQQ
igskmnengs086.cr.usgs.goy USGS_EDC_Ortho_DOQQ
ims.crusgs.gov USGS_EDC_Ortho_DOGQQ
ortho.cr.usgs.goy USGES_EDC Ortho DOGQQ
seamless.usgs.gov USGS_EDC_Ortha_DOQQ
web.apps.state nd.us MODWME_Generallnfo
web.apps.state nd.us NODWME_Generallnfo

web.apps.state nd.us ras_usgsdogg

Displaying 1 - 20 of 198 layers in 27 servers,

<first> <prev> <next> <last>

Frojection Set

Projection Set

Projection Set

Frojection Set

Projection Set

Prajection Set

Projection Set

Frojection Set

Frojection Set

Prajection Set

Projection Set

Frojection Set

Projection Set

Prajection Set

Projection Set

Frojection Set

Frojection Set

flash - htrnl

flash - htrnl

flash - htrnl

flash - htrnl

flash - htrnl

flash - htrnl

flash - htrnl

flash - htrnl

flash - htmnl

flash - html

flash - htrnl

flash - htrnl

flash - htrnl

flash - htrnl

flash - htrnl

flash - htrnl

flash - htmnl
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GIS Hub Future Plans

Develop additional web services as needed

Migrate from ESRI-centric web services to
OGC-centric web services

Raster downloading via Hub Explorer and
Metadata Explorer

Continued monitoring of Open Source GIS
Geodatabase multi-user editing

Greater “institutionalizing” of GIS — make it
more prevalent and more part of the
everyday workflow
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The Future, Up, Up, and Away'

The Evolution of GIS Elbiqmtous Embedded, ‘I‘ransparena

|
L W|reless LBS ]
[ Web Based 1 M

| e—
1960s-1970s 1980s 1990s [ Networked ] 2000 Future
| —

Enterprise
[ _

[ Department Based ]

o —
[_-Workgroup Based']

Wil
Project Bas __
V an

Graphic from “The Fifth Dimension of GIS,” July-September 2005 issue of ArcUser 32
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Summary

e \Web services are a mechanism for getting
data out to users who would otherwise not
have easy access to It

e Web services are method for obtaining data

e [t is important to develop and maintain
metadata more than ever with web services
e \Web services can save:

- Time — reduce data queries via phone and emall

— Cost — deploy Web applications rather than
desktop tools
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Food For Thought

e \Web services for data loading

- Products from Safe Software (www.safe.com)
allow data/projection conversion and uploading —
client data can be uploaded to a central database

- Web-based editing — in a browser data can be
viewed, added, modified then uploaded to a
central database

e Use of data standards

- www.fgdc.gov is a GREAT source of information
e Metadata, utilities, cartography, MANY others

- Use OGC wherever possible for web services
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Thank You!

For more information, please contact:
Bob Nutsch, GIS Coordinator
701-328-3212
bnutsch@nd.gov

www.nd.gov/gis

Wind Generator Sunset,
South of Minot, Rick Craig 3
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