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Agenda

« Montana GIS Coordination

» Geospatial Data Assets & Services
— GIS Data Resources and Applications
— Montana Spatial Data Infrastructure (MSDI)
— Imagery
— Lidar Inventory and 3D Hydrography
— Water Resources
— Montana State Realtime Network

* Wrap Up
* Questions
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6 Montana State Library

https://msl.mt.gov



https://msl.mt.gov/

The Montana State Library provides information, resources, and

M O N TA N A guidance to Montanans to help expand their knowledge and
their decisions. We offer leading-edge dat d
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#%-. Montana State Library —
o An Online Portal to Information you Need

Government Information Cultural and Historic

Access state publications, state agency databases, archived

: Learn about Montana through cultural and historic photographs,
state and local government websites, and federal

documents, yearbooks, oral histories, and more

documents

Water and Natural Resources Services for Libraries and our Patrons
Find field guides, plant and animal species reports, Benefit from our programming, education, and consulting
mapped information on lakes and rivers, drought and services; e-books, online research databases, and additional
water supply maps, elevation data, and more robust library resources

Geographic Information Services for those unable to Read

View statewide information on land ownership, boundary, Pr' ntEd Mate rla IS

structure, address, transportation, and other datasets

o If i int is difficul
through maps, application. and data feeds reading print is difficult due to permanent or temporary

conditions, sign up for braille and audio reading services
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Montana State Library
Geographic Information

S

https://msl.mt.gov/geoinfo/



https://msl.mt.gov/geoinfo/

Montana Geographic Information

The Montana State Library is at the center of Geographic Information and
Coordination in Montana. The MSL provides open access to authoritative
geospatial data and applications that inform and empower all Montanans.
The Program meets these mandates through coordination, development,
collection, support, distribution, and promotion of Montana Geographic
Information and specifically the Montana Spatial Data Infrastructure in
Montana and beyond.

GIS Data | Featured | MSDI | MGIAC | Initiatives | Reports | Calendar | Help

https://msl.mt._qov/_qeoinfo/ MONTANA STATE LIBRARY ‘ 8


https://msl.mt.gov/geoinfo/index#Data
https://msl.mt.gov/geoinfo/index#Featured
https://msl.mt.gov/geoinfo/index#MSDI
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A GREATER STATE OF KNOWLEDGE

ABOUT THE LIBRARY ~

DIGITAL LIBRARY ~  SERVICES TO LIBRARIES ~

TALKING BOOKS

Government Information-State

MT.Gov Web Archive

Digitized State Publications
Government Information-Local Montana

Government Information-Federal

Research Resources
InterLibrary Loan
Submit your request
Article Request
Resource Request
ILL Policy
Access Policy

Digital Library - Mega Menu

GEOGRAPHIC INFORMATION CLEARINGHOUSE
Data
MGIA Grants

Data List
Data Bundler
Montana Spatial Data Infrastructure (MSDI)
Administrative Boundaries
Cadastral
Climate
Elevation
Geographic Names
Geology
Hydrography
Hydrologic Units
Land Use/Land Cover
Mapping Control
Orthoimagery
Soils
Structures & Addresses
Transportation
Wetlands
Aerial Photographs
USGS Topographic Maps
Channel Migration Zones
Flathead Basin Mapping Project

Yellowstone River Corridor Clearinghouse
Web Services
Applications
Data and Maps
Natural Resources and Water
Subject Guides
Tools
Maps
NRIS
Water
GIS Community
State GIS Coordination
GIS Coordination Calendar
State Geographic Names Advisor
MSDI Working Groups
MAGIP
Montana State Library Careers
Montana State Reference Network
Help

NATURAL HERITAGE PROGRAM
Field Guide
Map Viewer

NRCS PARTNERSHIP
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GIS Coordination in the
State of Montana

. MONTANA
STATE LIBRARY
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Montana State Library Geospatial
Statute Activities & Programs

» State GIS Coordination
- Montana Spatial Data Infrastructure ”

* Natural Resource Information
System

—Water Information System MONTANA

—Natural Heritage Program STATE LIBRARY

- Montana State Reference Network CREATER STATE OT IO EReE
(MTSRN)

MONTANASTATE LIBRARY "



Montana Geospatial
Information Act (MGlIA)

*State GIS Coordination

* Advisory Council

*Montana Spatial Data Infrastructure
*Grant Program

*Geospatial Information Plan

*GIS Coordination Strategic Plan

MONTANA STATE LIBRARY 12
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Montana Geospatial Information Act

Modernized & Updated Language
Section 90-1-401 — 90-1-413

90-1-404 — Geospatial information -- management --
duties of state library. (1) The state library shall:

(b) work with all stakeholders, including but not limited to
federal, state, local, private, and tribal entities, to prioritize
needs and collect, develop, maintain, and disseminate
geographic information systems, geospatial information, and
geospatial technologies;

MONTANASTATE LIBRARY 13




Montana Geospatial Information Advisory Councll

* Governor’s Appointed Councill
* 11 Members

* Advise the State Library on ...

— Geographic information systems, geospatial information, and geospatial
technologies;

— Data Development;
— Geospatial Information Plan;
—MGIA Grant Program;

— Promote coordination of programs, policies, technologies for geographic
information systems, geospatial information, and geospatial technologies;

— Advocate for the development of consistent policies, standards, and guidelines
for geographic information systems, geospatial information, and geospatial

tech nologies MONTANA STATE LIBRARY 14



Montana Geospatial Information Advisory Council

Agency/Organization Representative Type
1 Allen Armstrong Bureau of Land Management Federal Government Representative
2 Adam Carpenter™ State Chief Data Officer (Dept. of Admin) Director of the Dept. of Administration or Designee
3 Maureen Celander Custer County County or Municipal Government Representative
4 Nick Youngstrom  MT Dept. of Natural Resoures & Conservation State of Montana Executive Branch Department Director
5 Brian DeMarco Siyeh Communications Tribal Government Interests Representative
6 Valentijn Hoff University of Montana - Fire Center Montana University System Representative
7 Joseph Kauffman MARLS Montana Association of Registered Land Surveyors Representative
8 Vacant tbd Private Business (Active in GIS) Representative
9 Lee Macholz City of Missoula County or Municipal Government Representative
10 Eric Spangenberg MAGIP Rep (City of Helena/LC County) Montana Association of GIS Professionals Representative
11 Jennie Stapp* State Librarian State Librarian or Designee - Serves as Presiding Officer

*Denotes Permanent Member

MONTANA STATE LIBRARY 15



Montana Geospatial Information Advisory Council

Agency/Organization Representative Type
1 Allen Armstrong Bureau of Land Management Federal Government Representative
2 Adam Carpenter* State Chief Data Officer (Dept. of Admin) Director of the Dept. of Administration or Designee
3 Maureen Celander Custer County County or Municipal Government Representative
4 Nick Youngstrom MT Dept. of Natural Resoures & Conservation State of Montana Executive Branch Department Director
5 Vacant tbd Tribal Government Interests Representative
6 Valentijn Hoff University of Montana - Fire Center Montana University System Representative
7 Joseph Kauffman MARLS Montana Association of Registered Land Surveyors Representative
8 Vacant thbd Private Business (Active in GIS) Representative
9 Lee Macholz City of Missoula County or Municipal Government Representative
10 Eric Spangenberg MAGIP Rep (City of Helena/LC County) Montana Association of GIS Professionals Representative
11 Jennie Stapp* State Librarian State Librarian or Designee - Serves as Presiding Officer

*Denotes Permanent Member
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Montana Geospatial
Information Plan

* Written in consultation with the
MGIA Council, Montana Spatial

Data Infrastructure (MSDI) Theme
| eads, and other stakeholders.

* Prioritizes:

—needs to collect, maintain, and
disseminate geospatial information;

— Geospatial coordination
— MGIA Grant awards

* Reviewed and, if appropriate,
updated every three years.

MONTANA STATE LIBRARY 17



Montana Geospatial
Information Plan

* Review & public comment period:
— Spring & Summer 2025

* MGIA Council approved the Plan
at the September 25" meeting
and recommended the MSL
Commission adopt the Plan.

* The MSL Commission approved
the Plan at the October 8t
meeting.

MONTANA STATE LIBRARY 18



Montana
Spatial Data
Infrastructure

(MSDI)

Administrative
Boundaries

Legally documentad and
amributed jurisdictiona
boundaries.

1Y
wr

Geographic
Mames

Mames and locations for
cultural and geagraphic
features.

Land Cower

Record: natural Biological
communities and
dizturbances.

™

Structures and
Addresses
Spatial databaze of primary
structures, buildings, and
their addrezzas.

Cadastral

Tax Parcelz, Land Ownearszhip,
and Conasrvation

Ezzementa.

N

Geology

Geologic map data collected
from field rezearch.

Mapping Control

Locations of monumentad
pointa.

Transportation

Tranzportation features and
sttrioution.

Climate

Lccurate, timely, and relevant
climate data.

AL,

Hydrography
Metworked geometry and
stricutes reprezenting
surfzce water.

Imagery

Georeferenced images of
the Earth's zurface.

V-
E——

Wetland &
Riparian
Extent, type, and
approximate location of
wetlzndz, rigarian areaz, and
deepwater habitats

Aa

Elevation

Spatially references vertical
positionz above or below a
datum surface.

O

Hydrologic Units

The area of land surrcunding
a hydrologic feature.

.

Soils

Polygons representing =oi
map unitzs and attribution.

]

MSDI Contacts

Contant Information for the
MSDH Theme Leada and
Stewards.



Montana Spatial Data Infrastructure (MSDI)

The Montana Spatial Data Infrastructure (MSDI) iz made up of fifteen (15) framework geographic data themes vital to Montanans for viewing. analyzing.

=xploring, and understanding itz expanzive and complex geography. Eight (8] themes are federally defined framework themes. Seven (7) additiona
framawaork layers were zelectad by the Montana Geospatial Information Advisory Cowncil (MGIAC).

Administrative
Boundaries
Legally documented and
attributed jurisdictional
boundaries.

AAw
wr

Geographic
Names
Mames and locations for

cultural and geographic
features.

Land Cover

Records natural biological
communities and
dizturbances.

o)

Structures and
Addresses
Spatial databaze of primary
structures, buildings, and
their addrezzes.

Cadastral

Tax Parcels, Land Ownership,
and Conservation

Eazementa.

A

Geology

Gezologic map data collected
from field research.

hJ

Mapping Control

Lecations of monumentad
pointa.

Transportation

Tranzportation features and
stiricution.

Climate

Accurate, timely, and relevant

climate data.

M.

Hydrography
Metworked geometry and

stirisutes representing

surface water,

g

Imagery
Georeferenced images of
the Ezrth'z zurface.

Ve
]

Wetland &
Riparian
Extert. type. and
approximate location of
wetlands, riparian areas, and
despwater habitztz

A

Elevation

Spatially references vartical
positions above or below a
datum zurface.

O

Hydrologic Units

The arez of land surrounding
2 hydrologic feature.

%9

Soils
Polygons representing =oil
map units and attribution.

[\

MSDI Contacts

Caontant Information for the
MSDI Themes Leads and
Stewards.

Montana Spatial Data Infrastructure

» Stewarding Agency
- Theme Lead

» Statewide Datasets
— Downloadable
—Web Services
— Metadata
— Applications

» Working Group — open to all
- 1-3 Data Improvement Plan®
* Documented Standards”

MONTANA STATE LIBRARY
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Collaboration: MSDI Working Groups

* Develop Standards for
Imagery Data

 Create an Inventory of
Existing Data

* Understand Business Uses
and Critical Activities

» Explore Cost Efficiencies of
Shared Resources

* Develop MSDI Imagery Plan

Imagery Working Group Example MONTANA STATE LIBRARY 21



Standards & Best Practices

 Create Geospatial Information & Technology Standards & Best
Practices
— Widely Used
— Create Efficiencies
— Reduces Duplicative Efforts
—Saves Time
— Saves Money

22
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Promotion & Communication

* Provide Training

— Subject Matter Expert Webinars, Case
Studies, hands-on

* Provide Expertise

« Communicate to Stakeholder
Communities

— GovDelivery, Email, Website, Direct Invites,
Summits, Working Group Meetings

« Supportive Grant Program

* Represent Montana Locally, Regionally,
& Nationally

— Present to stakeholder groups

MONTANA STATE LIBRARY 23



Coordination Makes it Possible!

Real World > GIS Data Layers
Addressing
Transportation
Boundaries Montana
. Spatial Data

\5;/ Landmarks Infrastructure

Hydro & Water Information

Elevations

Imagery

MONTANA STATE LIBRARY 24



Montana Geospatial
Information Act Grant
Program

* Funding through Recordation Fees

* Cancelled State Fiscal Years 2025-
2026 — due to funding downturn

« Grant program priorities are set
through the Geospatial Information
Plan

* Eligible Recipients

— local, state, & tribal government
entities & Montana universities

MONTANA STATE LIBRARY 25



4 MONTANA GEOSPATIAL INFORMATION ACT GRANT PROGRAM

4.1 Prioritize Grant Awards that directly impact the improvement of the MSDI
Framework Thems & Data Initiatives in Figure 4.1

MSDI Framework Theme Grant Priorities

Administrative Boundaries Hydrography
Cadastral Transportation
Elevation Structures & Addresses

Key Geospatial Data Initiatives:
NG9-1-1 Data Development

Geo-Enabling Montana's Elections
3DHP/Elevation Derived Hydrography

Figure 4.1

4.2 Conduct an internal review of the MGIA Grant Program

o Present internal review findings to the Council.
e Act on findings, recommendations, and advice from the Council.

4.3 Improve Communication for the MGIA Grant Program’s Grant Criteria
o Conduct outreach, create/record webinars, oversee in-person trainings, etc.

26


https://www.arcgis.com/apps/dashboards/07ccb73b8a4d49dbab25554e60df1558

Changes to the MGIA
Grant Program

Reopening for State Fiscal Year
2027 .

Funding Amount will be set at the
November Council Meeting.

Grant Project priorities must be set
by May 15%.

Two Year Program
Simplified Reporting

MONTANA STATE LIBRARY 27




Geospatial Data Assets
& Services




Geospatial Data Assets & Services

* Montana Spatial Data Infrastructure (MSDI)
* GIS Data Resources and Applications
 Imagery Collection

* Lidar Inventory | 3D Hydrography Program

» Water Information Resources
— Water Supply
— Drought Maps & Survey
— Climate
— Channel Migration Zones

MONTANASTATE LIBRARY 29



Montana
Spatial Data
Infrastructure

(MSDI)

https://msl.mt.gov/GIS/msdi

Administrative
Boundaries

Legally documentad and
amributed jurisdictiona
boundaries.

1Y
wr

Geographic
Mames

Mames and locations for
cultural and geagraphic
features.

*u

Land Cowver

Record: natural Biological
communities and
dizturbances.

™

Structures and
Addresses
Spatial databaze of primary
structures, buildings, and
their addrezzas.

Cadastral

Tax Parcelz, Land Ownearszhip,
and Conasrvation

Ezzementa.

N

Geology

Geologic map data collected
from field rezearch.

Mapping Control

Locations of monumentad
pointa.

Transportation

Tranzportation features and
sttrioution.

Climate

Lccurate, timely, and relevant
climate data.

AL,

Hydrography
Metworked geometry and
stricutes reprezenting
surfzce water.

Imagery

Georeferenced images of
the Earth's zurface.

V-
E——

Wetland &
Riparian
Extent, type, and
approximate location of
wetlzndz, rigarian areaz, and
despwater habitats

Aa

Elevation

Spatially references vertical
positionz above or below a
datum surface.

O

Hydrologic Units

The area of land surrcunding
a hydrologic feature.

.

Soils

Polygons representing =oi
map unitzs and attribution.

]

MSDI Contacts

Contant Information for the
MSDH Theme Leada and
Stewards.


https://msl.mt.gov/GIS/msdi

Montana Spatial Data Infrastructure

|- RA & A .
Administrative Cadastral Climate Elevation ® Stewa rd I n g Ag e n Cy

Boundaries Tax Parcels, Land Ownership, Accurate, timely, and relevam Spatially references vertical
Legally documented and snd Conservation climste data positionz above or below a

attributed jurizdictions Eazementa. datum surface. .
boundaries. e I I I e e a

= ba 73 & - Statewide Datasets
Geh?gms:ic _ .G:(zl{:(:t?_\:ro'emd Hydrograp.h_\: HydmlogicUniFs . DOWnloadable

Geologic Metworked geometry an The arez of land zurrounding
mez znd locations for from field rezearch. stiricutes reprezenting = hydrologic featurs.

M H
[

cultural and geographic surface water.
festurss. I

— Metadata

L] L]

— Applications

Recordz natural biological Locations of monumentad Georeferenced images of Polygons representing =oi
d points. the Earth'z surface map unitz and attributio

— - T * Working Group — open to all
o) A N ~  1-3 Data Improvement Plan®

™ s re hiog

Land Cowver Mapping Control Imagery Soils

Structures and Transportation Wetland & MSDI Contacts *
- L » Documented Standards
Spatial databaze of primary attribution. Extent, type, and MSDI Theme Leads and
structures, buildingz, and approximate locstion of Stewards.
their addrezses. wetlande, riparian areas, and

despwater habitatz

Subscribe to MSL News for Updates: https://public.govdelivery.com/accounts/MTLIBRARY/subscriber/new
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Montana Geospatial Data Assets & Services

Search, Explore, Clip and Ship GIS Data in Montana

Data List Data Bundler Digital Atlas

Find GIS Data and Clip GIS Data to your View and summarize
Web Services area of interest GIS Data and Basemaps

MONTANA STATE LIBRARY 32


https://msl.mt.gov/GIS/Bundler
https://msl.mt.gov/GIS/DataList
https://msl.mt.gov/GIS/Atlas

What is the Data List?

- Catalog of metadata records for geographic data and web

services that may be used with GIS software to make maps and
perform analysis

* The Montana State Library and other organizations have
published their data here for you to search

« Search for and Download Datasets

MONTANASTATE LIBRARY



What is Metadata®?

- Data about Data
* Provides basic descriptive information:
(who, what, where, when, and why)
* Include core Library Catalog Elements
(Title, Abstract, Publication Date)
» Geographic Elements (Geographic Extent, Projection)
- Database Elements (Attribute Labels and Domain Values)
* Provides information on where to retrieve the dataset
» Conforms to a standard (e.g. FGDC, ISO)
* Text file (usually XML file)

MONTANASTATE LIBRARY



Data List Metadata Required Elements

* Title » Bounding Coordinates
» Abstract * Theme Keywords

* Originator * Distributor

* Publisher » Resource Description

* Time Period of Content  Metadata Date

MONTANASTATE LIBRARY



Searching the Data List

* Use “Browse Full Data List” to see all of the records

* Text Search

— First searches records that have the word in the title, then keywords, then
elsewhere

— Exact Phrase
— All Words
— Any Words

 MSDI Framework(s)

— Montana Spatial Data Infrastructure
— Search by theme(s)

» Content
— Applications, Downloadable Data, Live Data and Maps, Offline Data

- Data Category

— 19 categories

MONTANASTATE LIBRARY



Search Results

* Current vs. Historic
— Most recently updated data in current tab

* Collections/Related Records
— Some records are part of a collection
— Only the collection title will show up in a search
— Other records will be displayed in the “Related Records” tab

MONTANASTATE LIBRARY



Data List Record

Revenue Final Land Unit (FLU) Classification, 2017

Download Data

This data set may have multiple access options or be a data collection or member. Please see the Related Records
tab for other data access options or collection members.

Data Provider Montana Department of Revenue
Date 2017

Content Type  Downloadable Data

Usage Distribution Metadata Related Records

Abstract The Department of Revenue Final Land Unit Classification (FLU) is a classification of
private agricultural land into one of six uses, fallow, hay, grazing, irigated, continuously
cropped and forest, with forest additionally classified as commercial or non-commercial
and irrigated land classified as being flood, pivot, or sprinkler. This layer contains forested
land and agricultural land that was not classified as grazing. The data are used in property
valuation for agriculture and forest land on private properties. FLU data may exist in tax-

mrrmmmamd e owmralmlia lmmead st e AafFAard Remem bhmmem o mmmelm bm s s et s A A st A s, e

https://mslservices.mt.gov/Geographic Information/Data/Datalist/datalist Details.aspx¢ohgr{ 7-94 3f-
Obba85c49f221



https://mslservices.mt.gov/Geographic_Information/Data/DataList/datalist_Details.aspx?did=%7b5be9e24f-e4bc-4797-943f-0bba85c49f22%7d
https://mslservices.mt.gov/Geographic_Information/Data/DataList/datalist_Details.aspx?did=%7b5be9e24f-e4bc-4797-943f-0bba85c49f22%7d

Data List Record

Revenue Final Land Unit (FLU) Classification, 2017

Download Data

This data set may have multiple access options or be a data collection or member. Please see the Related Records
tab for other data access options or collection members.

Data Provider Montana Department of Revenue
Date 2017

Content Type  Downloadable Data

Description Distribution Metadata Related Records

The Montana State Library provides this product/service for informational purposes only. The Library did not
produce it for, nor is it suitable for legal, engineering, or surveying purposes. Consumers of this information
should review or consult the primary data and information sources to ascertain the viability of the information for
their purposes. The Library provides these data in good faith but does not represent or warrant its accuracy,
adequacy, or completeness. In no event shall the Library be liable for any incorrect results or analysis; any direct,
indirect, special, or consequential damages to any party; or any lost profits arising out of or in connection with the
use or the inability to use the data or the services provided. The Library makes these data and services available
as a convenience to the public, and for no other purpose. The Library reserves the right to change or revise

published data and/or services at any time. MONTANASTATE LIBRARY



Data List Record

Revenue Final Land Unit (FLU) Classification, 2017

Download Data

This data set may have multiple access options or be a data collection or member. Please see the Related Records
tab for other data access options or collection members.

Data Provider Montana Department of Revenue
Date 2017

Content Type  Downloadable Data

Description Usage Distribution Metadata Related Records

Data Access ftp./fftp.geoinfo.msl.mt.gov/Data/Spatial/NonMSDI/DOR/01312017_FLU.zip
Distributor Montana State Library
PO Box 201800

Helena, MT 59620-1800

Telephone: 406-444-5354

TODITTY: 406-444-4799

Fax: 406-444-0266

“mal geamp@mtgov MONTANA STATE LIBRARY

Distribution liability ~ The Montana State Library provides this product/service for informational purposes only.



Data List Record

Revenue Final Land Unit (FLU) Classification, 2017

Download Data

This data set may have multiple access options or be a data collection or member. Please see the Related Records
tab for other data access options or collection members.

Data Provider Montana Department of Revenue

Date 2017

Content Type  Downloadable Data

Description Usage Distribution Metadata Related Records

View Metadata
View Metadata (XML)
Metadata date 01/31/2017

https://mslservices.mt.gov/Geographic Information/Data/DataList/datalist MetadataDetail.aspx?did={5be9e24f-e4bc}797-943f-0bba85c49f2:
https://mslservices.mt.gov/Geographic Information/Data/DataList/data¥st_AiStadaidDatS &4f—e|4bc—4797—943f—0bb385C¢




Metadata Record

Metadata for Revenue Final Land Unit (FLU) Classification, 2017

Identification Information

Data Quality Information

Spatial Data Organization Information
Spatial Reference Information

Entity and Attribute Information
Distribution Information

Metadata Reference Information

Download full XML Metadata

This XML file does not appear to have any style information associated with it. The document tree is shown below.

Identification Information:

Citation:

Originator: Montana Department of Revenue
Publication date: 01/31/2017
Title: Revenue Final Land Unit (FLU) Classification, 2017

Publication place: Helena, MT
Publisher: Montana State Library

Online linkage: ftp://ftp.geocinfo.msl.mt.gov/Data/Spatial/NonMSDI/DOR/01312017 FLU.zip

Abstract:

The Department of Revenue Final Land Unit Classification (FLU) is a classification of private agricultural land into one of six uses,
fallow, hay, grazing, irrigated, continuously cropped and forest, with forest additionally classified as commercial or non-commercial
and irrigated land classified as being flood, pivot, or sprinkler. This layer contains forested land and agricultural land that was not
classified as grazing. The data are used in property valuation for agriculture and forest land on private properties. FLU data may exist
in tax-exempt or public land, but no effort has been made to significantly edit, adjust, delete or enhance data to private parcel
standards in exempt parcels. Linework was digitized, edited and updated by DOR GIS Technicians. NAIP 2005 imagery was the
primary source used to delineate the features. NAIP 2006 where available, NAIP Infrared 2005 imagery, 1999-2003 Black and White
D0QQ, USGS DRG, and DOR agriculture information and documentation were used as secondary sources. Using photo interpretation,
DOR Technicians attributed each linework polygon based one of the 6 uses mentioned above. During the summer of 2006 and 2007,
DOR Agriculture Appraisers field checked much of the linework and classifications. Discrepancies are documented on hardcopy maps
used in the field check effort. The data was then updated based on feedback from the field check. In early 2009, all agriculture
producers who own private parcels in the state were mailed maps of their parcels ag/forest use with instructions to return maps that
were incorrectly classified. DOR GIS Techs updated the database based on the feedback from landowners, DOR Appraisers discovering
classification changes during field work and/or analysis of new imagery where available. Since 2010 the data continues to be actively
updated on an yearly basis using the most current NAIP imagery available and/or per land classification change requests from
landowners and DOR county ag and forest appraisal staff. The data changes are completed by DOR GIS staff assigned to maintain
specific counties. Typically, there are land classification changes on between 3,000 to 5,000 geccoded parcels each year. In 2010, a
new classification was implemented, the "X" attribute. This classification/attribute is used for larger commercial operations such as
gravel pits, golf courses, mines, etc. The delineation of a commercial features is requested by DOR county appraisers who wish to
more accurately calculate certain classification acres on a parcel for certain property valuation situations. The features are digitized via
photo interpretation using NAIP imagery and in consolation of DOR appraisers.

Purpose:

The Department of Revenue Agriculture and Forest Final Land Unit Classification data (FLU) is used for property valuation for
agriculture and forest land on private properties in Montana. The data is used with the NRCS SURRGO and NASIS soil databases, a
DOR GIS dataset of forest productivity and the Department of Revenue statewide cadastral GIS databases to determine productivity
for agriculture and forest land on priviate parcels

Time period of content:

Calendar date: 2017
Currentness reference: publication date

Status:

Progress: In work
Maintenance and update frequency: Continually

<originzMentana Department of Revenue</origin»
<pubdate>20178131</pubdate>
<titlerRevenue Final Land Unit (FLU) Classificstion, 2017</title>

ce>Helena, MT</pubplace>
*Montana State Library</publish:

v <onlink>
ftp://ftp.geoinfo.msl.mt.gov/Data/Spatial/NonMSDI/DOR/@1312817_FLU. zip
</onlinks

v <descripts

v<abstract>
The Department of Revenue Final Land Unit Classification (FLU) is a classification of private agricultural land into one of
six uses, fallow, hay, grazing, irrigsted, continuously cropped and forest, with forest additionally classified as
commercial or non-commercial and irrigated land classified as being flood, pivot, or sprinkler. This layer contains forested
land and sgricultural land that was not classified as grazing. The datas are used in property valustion for agriculture and
forest land on private properties. FLU data may exist in tax-exempt or public land, but no effort has been made to
significantly edit, adjust, delete or enhznce data to priveste parcel standsrds in exempt parcels. Linework wes digitized,
edited and updated by DOR GIS Technicians. MAIP 2885 imagery was the primary source used to delineate the features. NAIP
2086 where available, NAIP Infrared 2885 imagery, 1999-2883 Black and White DOQQ, USG5 DRG, and DOR agriculture information
and documentation were used as secondary sources. Using photo interpretation, DOR Technicians attributed each linework
polygon based one of the & uses mentioned above. During the summer of 2006 and 2807, DOR Agriculture Appraisers field
checked much of the linework and classifications. Discrepancies are documented on hardcopy maps used in the field check
effort. The data was then updated based on feedback from the field check. In early 20809, all agriculture producers who own
private parcels in the state were mailed maps of their parcels ag/forest use with instructions to return maps that were
incorrectly classified. DOR GIS Techs updated the datsbase based on the feedback from landowners, DOR Appraisers discovering
classification changes during field work and/or analysis of new imagery where available. Since 2019 the data continues to be
actively updated on an yearly basis using the most current NAIP imagery available and/or per land classification change
reguests from landowners and DOR county ag and forest apprasisal staff. The deta changes are completed by DOR GIS staff
gssigned to maintain specific counties. Typically, thers are land classification changes on between 3,829 to 5,888 geccoded
parcels each year. In 2018, & new classification was implemented, the "X" attribute. This classification/attribute is used
for larger commercial operations such as gravel pits, golf courses, mines, etc. The delineation of a commercial features is
requested by DOR county appraisers who wish to more accurately calculate certain classification acres on a parcel for
certain property valuation situaticns. The features are digitized via photo interpretation using MAIP imagery and in
consolation of DOR appraisers.

</ab cte

¥ {purpose>
The Department of Revenue Agriculture and Forest Final Land Unit Clessificetlon date (FLU) is used for property weluation
for agriculture and forest land on private properties in Montana. The data is used with the WRCS SURRGO and MASIS soil
databases, a DOR GIS dataset of forest productivity and the Department of Revenue statewide cadastral GIS databases to
determine productivity for agriculture and forest land on priviate parcels
</purpose>

<caldate»>2817<¢/caldate>
</sngdater
‘timeinfos

<prog;
<upd
ifstatusy

ssyIn work</progressy
>Continually</update>

hbc»49.188871</northbe >
hbc»44,237728</southbc>




Data List Record

Revenue Final Land Unit (FLU) Classification, 2017

Download Data

This data set may have multiple access options or be a data collection or member. Please see the Related Records
tab for other data access options or collection members.

Data Provider Montana Department of Revenue

Date 2017

Content Type  Downloadable Data

Description Usage Distribution Metadata Related Records

[Child] Revenue Final Land Unit (FLU) Classification, 2009
[Child] Revenue Final Land Unit (FLU) Classification, 2011
[Child] Revenue Final Land Unit (FLU) Classification, 2013
[Child] Revenue Final Land Unit (FLU) Classification, 2015
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The Data Bundler

» The Data Bundler is MSL's “clip, zip, & ship” service for
obtaining GIS datasets for selected areas

* Built with FME Server, ArcGIS Server, and JavaScript

* Provides many options for output formats, data sources, and
user interface enhancements

MONTANASTATE LIBRARY



Step 1: Choose Geography to Clip Data

By

Home | Geographic Information Clearinghousze | Data /| Data Bundler

Data Bundler Login
The Data Bundler clips GIS datasets from the Montana State Library's geographic database to an extent
of your choice. You may also download statewide datasets. The Bundler allows you to choose the A A A A

coordinate systems and file formats to receive your data in.
Start by picking the geography you would like to clip data by: Geography
+ Select One

» Census Designated Place

= County

+ Incorporated Cities and Towns

» PLSS — Township, Range, Section

» Reservation

» Watershed Subbasin

« User Drawn Palygon (please do not draw polygons larger than a county)

« Download Statewide Datasets

MONTANA STATE LIBRARY



Data Bundiler - Clip by County Login
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Request Data

Step 2: Select Geographic Extent



Data Bundler - Clip by County Login

search map here
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Step 2: Select Geographic Extent



Step 3:

Select Layers

Add/Remove Layers
Categories

All Categories

Montana Spatial Data Infrastructure
Farming

Biota

Boundaries
Climatology/MeteorologyfAtmosphere
Economy

Elevation

Environment

Geoscientific Information

Health

Imagery/Base Maps/Earth Cover
Intelligence/Military

Inland Waters

Location

Oceans

Planning Cadastre

Society

Siructure

Transportation
Utilities/Communications

All Categories

I Airport Runways

Ll Cadastral Owner Parcels

L) Census Blocks, 1950

| Census Blocks, 2000

| Census Blocks, 2010

Ll Conservation Easements

| County Boundaries

L Dams

| Geographic Names Information
System

U Geology

L Groundwater Wells from GWIC

| Incorporated Cities and Towns

L Indian Reservations

L Lakes - Major

L Lepislative Disfricts 2014-2023

] Managed Areas

L] Mining Districts

] NHD Flowline

) NHD Waterbody

Ll NOAA Climate Stations

| Public Land Survey System

| Public Lands

) Public Water Supply Locations

Ll Railroads

) Roads

L SSURGO Soil Data

| School District Boundaries -
Elementary

) School District Boundaries -
Secondary

| School District Boundaries - Unified

(K-12)
Ll Schools

Streams - Major

Structure and Address Points

Tax Increment Financing Districts
Towns (points)

Trails

US Forest Service Districts
USGSE 100k Quadrangle boundaries
USGS 250k Quuadrangle boundaries
USGS 3.75 minute Quarter
Quadrangle boundaries

USGS 7.5 minute Quadrangle
boundaries

USGS Stream Gauges

‘Water Rights Points - Diversion
‘Water Rights Points - Reservoirs
‘Water Rights Points - Uses
‘Watershed Boundaries - 4th Code
Sub-basins

‘Watershed Boundaries - 5th Code
Watersheds

‘Watershed Boundaries - 6th Code
Sub-watersheds

‘Weed Districts

‘Wetlands - National Wetlands
Inventory Final Data

‘Wetlands - National Wetlands
Inventory Provisional Data

ARY



Add/Remove Layers

Ste p 3 . Categories Montana Spatial Data Infrastructure

All Categories ! Airport Runways

S e I e Ct L a ye rS Montana Spatial Data Infrastructure || Cadastral Owner Parcels
Farrming L County Boundaries
Biota Il Geographic Names Information
Boundaries System
Climatology/Meteorologyiatmosphere Il Incorporated Cities and Towns
Economy I Indian Reservations
Elevation ) NHD Flowiine
ST ] NHD Waterbody

Geoscientific Information
Health
Imagery/Base Maps/Earth Cover

1 Public Land Survey System
| Railroads
| Roads

Intelligence/Military [ SSUREO Soil Data

Inland Waters
i ' School District Boundaries -
Location
Elementan
QOceans .

1 School District Boundaries -
Planning Cadastre

Seconda

Society .

Structure 1 School District Boundaries - Unified
K-12

Transportation ( )

. . 1 Structure and Address Points
Utilities/Communications
L Tax Increment Financing Districts
1 Trails
L Weed Districts
I ‘Wetlands - Mational Wetlands
Inventory Final Data
I ‘Wetlands - Mational Wetlands

Inventory Provisional Data



Data Bundler - Clip by County

search map here. ..
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Step 3: Select Layers

Login
aAAA
Geography
County v

1. Clip by County

Select features from map or
dropdown

‘ CUSTER v

2. Set Parameters

Add/Remove Layers

-Cadastral Owner Parcels

Output Coordinate
System

MNADS3 Montana Stz v
Output Format
Esri File Geodataba

Email

Request Data




Step 4. Select Coordinate System

Output Coordinate
System

NADS3 Montana St: v

Select One

NADS3 HARN Montana State Plane, International Foot (EPSG #2901)
NADS3 HARN Montana State Plane, Meter (EPSG #2818)

NADS3 Montana State Plane, International Foot (ESPG #2256)
NADS3 Montana State Plane, Meter (EPSG #32100)

NADS3 datum, Latitude-Longitude; Degrees (EPSG #4269)

UTM with NADS3 datum, Zone 11, Meter (EPSG #26911)

UTM with NADS3 datum, Zone 12, Meter (EPSG #26912)

UTM with NADS3 datum, Zone 13, Meter (EPSG #26913)

MONTANA STATE LIBRARY



Step 5: Select Data Format for Output

Qutput Format

Esri File Geodataba v

select One

Esri Shapefile

Esri File Geodatabase (gdb)

Esr Personal Geodatabase (mdb)

MONTANA STATE LIBRARY



Step 6: Enter email address

Data Bundler - Clip by County Login

search map here...
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mburns2@mt.gov
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Data Bundler Request Output

From: geoinfo@mt.gov [mailto:gecinfo@mt.zov]

Sent: Wednesday, April 11, 2018 4:54 PM

To: Burns, Meghan <MBurns2@mt.gov>

Cc: Montana State Library Geolnfo <Geolnfo@mt.gov>
Subject: MSL Geographic Information Data Bundler Request

This zip file contains the results of the request you made to the MSL Geographic Information Data Bundler on Wed-11-Apr-2018 04:51:32 PM (Request#: 1106).

Click here to download the result: https://mslfme.mt.eov/fmedatadownload/results/FME 2D335913 1523487092560 8600.zip

For more information about your request, see the ReadMe.txt in the zip file.

If you have guestions, please contact the MSL Geographic Information Staff at: gecinfo@mt.gov or 406-444-5354.

MONTANA STATE LIBRARY




What can you do with the Digital Atlas”

 Build a Map and Share it

* Find Locations in Montana

» Explore Databases

- Browse Aerial photos and Topographic Maps
* Generate reports from the Data

* Download Data

* View Metadata

MONTANASTATE LIBRARY



Available Map Layers

Administrative Boundaries
— Counties, Reservations, Cities, TIFDs

Air Photo Dates

Aviation
— Airports, Heliports

Cadastral

— Owner Parcels, Conservation Easements,
Public Lands

Census Blocks
— 1990, 2000, 2010

Dams
Groundwater Wells

Legislative Districts
— 2015 House and Senate Districts

Managed Areas

Mining
— Abandoned and Inactive Mines
— Mining Districts

Public Land Survey System (PLSS)

— Townships, Sections, Sub-Sections, Special

Surveys
Registered Commercial Apiaries
Schools

School Districts
— Elementary, Secondary, K-12

Septic System Density

Soil Data (SSURGO)
— Point, Line, Mapping Units, Surveys

USGS Gauges

Streams and Lakes

Registered Commercial Apiaries
Structures

Addresses

Towns

Population Estimate Areas

Transportation

Highways, Public Roads, Other Roads, Trails,
Railroads

US Forest Service Districts

Watershed Boundaries

4th 5th 6t Code

Weed Districts
Water Rights

DNRC Places of Use, Diversions

Wetlands

Wetland and Riparian Areas, Mapping Status
by USGS Quad

MONTANASTATE LIBRARY



Features Applications

Montana Cadastral

Air Photo Browser

T
BN S
| [

Lidar for Momsns

[otrce whTe B2ar ratSens caeand n ks no
i i A i Sl 30l SR o A

Lidar for
Montana

Montana Lidar Inventory

MONTANA STATE LIBRARY
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https://gis.mt.gov/
https://montana.maps.arcgis.com/apps/webappviewer/index.html?id=44761dd5d8194b9a9b78fddd897a0dac
https://msl.mt.gov/gis/lidarinventory

Cadastral

https://msl.mt.qov/GIS/Cadastral
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https://msl.mt.gov/GIS/Cadastral

What can you do with the Cadastral Application?

« Search for property information by geocode, owner, or
subdivision.

» Search for property information by zooming in to a specific part
of the state and clicking on one parcel at a time to display the
property record card.

» Download the parcel GIS data and the Department of Revenue
(DOR) Computer Assisted Mass Appraisal (CAMA) database.

MONTANASTATE LIBRARY



MSDI Cadastral

Data Layers:
— Owner Parcels
— CadNSDI (PLSS)
— Conservation Easements

Available as file gdb, shapefile,
and web services

View in the Cadastral Application,
Digital Atlas, and many other MSL
web applications

Additional information available in
the Cadastral App User Guide

Montana Cadastral

MONTANA STATE LIBRARY
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Additional GIS Data Resources & Apps

Water Info System
The starting point to discover
water resource information
within Montana

NRCS Partnership

A collection of Natural
Resource, Environmental, and
Conservation GIS Resources

Ecological Site Reviewer
Explore biophysical GIS Data
such as elevation, soils, land

cover and vegetation

Map Gallery

Curated and searchable list of
MSL maps and apps

List of all GIS Apps: https://msl.mt.gov/geoinfo/applications

MT Reference Network
State-owned real-time
positioning network

MTNHP Map Viewer

Discover species, ecological,
and land management GIS Data

MONTANA STATE LIBRARY



http://mtnhp.org/mapviewer/
https://msl.mt.gov/GIS/DataList
https://msl.mt.gov/GIS/DataList
https://msl.mt.gov/mtsrn
https://msl.mt.gov/maps
http://msl.mt.gov/NRCS/SiteReviewer
https://msl.mt.gov/NRCS
https://msl.mt.gov/geoinfo/applications

Structures and
Addresses

https://msl.mt.gov/GIS/Structures



https://msl.mt.gov/GIS/Structures

Advancing Technology
in Public Safety

» Support Public Safety through
MSDI Data Layers

* Next Generation 9-1-1: modernizes
current system to be all IP-based.
— Geospatial data & technology is

the foundational for all location
validation & call routing.

 MSL works with state, local, & tribal
governments to produce state’s
authoritative Addressing &
Boundaries data.

 Montana Geocoding Web Service

Dispatcher Becky Brubaker works on six screens at once in the Cascade County 911 dispatch center. Cascade
County 911 celebrated its 30th anniversary June 1. TRACI ROSENBAUM/GREAT FALLS TRIBUNE MONTANA STATE LIBRARY 63



https://gisservicemt.gov/arcgis/rest/services/MSDI_Framework/MontanaAddressLocator/GeocodeServer

Administrative
Boundaries

https://msl.mt.gov/GIS/Boundaries



https://msl.mt.gov/GIS/Boundaries

Administrative Boundaries
Theme Updates

* The number of sub-themes has
grown from 18 to 43

Grasslands
Matlanal Park

* Election Districts are used for
state/county/city elections

* Data come from federal, state, and
local partners

* MSL provides data updates to:
Census, USGS PAD-US, Esri

* MSL publishes datasets in various
formats, maps, and apps

MONTANA STATE LIBRARY 65



Administrative Boundaries Sub-Themes:
Core

e State e School Districts (Elementary, High School, K-12)

e Tribal Nations Reservations & Off Reservation Trust Land Rural Fire Districts (DNRC)

e Congressional Districts (LEG) e Soil Conservation Districts (DNRC)

* Legislative Districts (House and Senate Districts) * Tax Increment Financing Districts (DOR)
* \Voting Precincts  Weed Management Districts

* County * Managed Areas

* County Commissioner Districts

* Incorporated Cities and Towns

MONTANASTATE LIBRARY 66



Administrative Boundaries Sub-Themes:
US Census Bureau Data

* State* Non-MSDI include:

* Tribal Nations Reservations* * Census Tracts

e Congressional Districts™ e Census Block Groups

e Legislative Districts (House and Senate Districts)* e Census Blocks

e Voting Precincts* e County Subdivisions

 County* e Public Use Microdata Areas (PUMAS)
* Incorporated Cities and Towns* e Census Designated Places (CDPs)

e School Districts (Elementary, High School, K-12)*

* Indicates sub-theme is also a Core Sub-Theme MONTANA STATE LIBRARY
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Geo-Enabling
Montana’s Elections

« Support Montana’s Elections
through MSDI Data Layers

 Partner with Secretary of State and
Local Government Election
Administrators

- State & Local Elections Systems
are now using geospatial data and
technology to locate voters.

— Geospatial data & technology is

the foundational for getting the
right ballot to the right person.

» Similar to NG9-1-1 efforts GEE
relies upon MSDI Addressing &

Boundaries data.
MONTANASTATE LIBRARY




Administrative Boundaries Sub-Themes:

Election Districts

* Ambulance/EMS * Library

* Cemetery * Mosquito

* City* * Park and Recreation

* Community Council * Public Hospital

* Congressional* * Public Service Commission
* County Commissioner* * Resort

* County* * Rural

* Fire* * Rural Improvement

* House District* * School*

* Irrigation * School Single Member Trustee
* Judicial * Senate District*™

* Jury * Sewer

* Indicates sub-theme is also a Core Sub-Theme

Soil Conservation*

* Special

 State*

e Study Commission

* Supreme Court Justice
* Transportation

* Voting Precinct*

* Ward

* Water

MONTANASTATE LIBRARY
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Public Boundary Data Layer Updates
March 2026

* Election Districts and Precinct Splits are current as of Date (for the May Elections)
— Available to download from the MSDI Boundary Page or the FTP:

v/ Statewide and by County

v" Format:
* File Geodatabases
* Shapefiles
*  Web Services
v And Current Precinct Splits Excel Table

* Visit the MSDI Boundary page for: https://msl.mt.gov/GIS/Boundaries
* Metadata Records (links to MSL GIS Data List Application)
* Data Download Links (File Geodatabase and Shapefile)
* Web Services: https://gisservicemt.gov/arcgis/rest/services/MSDI Framework/Boundaries/MapServer
e Map/App GaIIery: https://montana.maps.arcgis.com/apps/instant/filtergallery/index.htm|?appid=02748f7435284288bc4e0ab656a634a6¢
* Geo-Enabled Elections Hub: https://geoenabled-elections-montana.hub.arcgis.com/
* FTP Link: https://ftpgeoinfo.msl.mt.gov/Data/Spatial/MSDI/AdministrativeBoundaries/Elections/
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https://msl.mt.gov/GIS/Boundaries
https://gisservicemt.gov/arcgis/rest/services/MSDI_Framework/Boundaries/MapServer
https://montana.maps.arcgis.com/apps/instant/filtergallery/index.html?appid=02748f7435284288bc4e0a656a634a6c
https://geoenabled-elections-montana.hub.arcgis.com/
https://ftpgeoinfo.msl.mt.gov/Data/Spatial/MSDI/AdministrativeBoundaries/Elections/

Soils

https://msl.mt.qgov/GIS/Soils

71


https://msl.mt.gov/GIS/Soils

MSDI Soils

« Soils Data Download (from web map
or Site Reviewer)

— https://msl.mt.gov/geoinfo/data/
Soils Data Download
— Statewide gSSURGO file

geodatabase or by Soil Survey
Area (SHP)

* Applications
— NRCS WEB Soil Survey

— NRCS Soil Data Viewer
— Montana Ecological Site Reviewer

72
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https://msl.mt.gov/geoinfo/data/Soils_Data_Download
https://msl.mt.gov/geoinfo/data/Soils_Data_Download
https://ftpgeoinfo.msl.mt.gov/Data/Spatial/MSDI/Soils/gSSURGO_MT.zip
http://websoilsurvey.nrcs.usda.gov/app/HomePage.htm
https://www.nrcs.usda.gov/resources/data-and-reports/soil-data-viewer
https://msl.mt.gov/NRCS/SiteReviewer

Land Cover

https://msl.mt.gov/GIS/LandUse
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https://msl.mt.gov/GIS/LandUse

MSDI Land Cover

30-meter Resolution

Adapted from a NatureServe version of
the National Vegetation Classification
Group-Level Vegetation Communities

Current; Published in 2025

Archive:
— 2023
— 2010-2017

Applications:
— MTNHP Map Viewer
— MTNHP Ecological Communities Guide

— Ecological Site Reviewer

MONTANA STATE LIBRARY
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https://mtnhp.org/mapviewer/?t=1
https://fieldguide.mt.gov/displayEG.aspx
https://msl.mt.gov/NRCS/SiteReviewer

Wetlands and Riparian Areas

https://msl.mt.qgov/GIS/Soils



https://msl.mt.gov/GIS/Soils

MSDI Wetlands and Riparian Areas

* Nearly statewide coverage of modern
wetland mapping with legacy
(outdated mapping) to fill in the gaps

- Mapped to the National Wetlands
Inventory (USFWS) standards

 Available as file gdb, shp, web service

* Applications
— MTNHP Map Viewer
— Montana Wetlands Story Map
— Ecological Site Reviewer
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http://mtnhp.org/mapviewer/?t=8
https://storymaps.arcgis.com/stories/77e6bf223649419c95c596cbc2da9529
https://msl.mt.gov/NRCS/SiteReviewer

Imagery

https://msl.mt.gov/GIS/imagery
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https://msl.mt.gov/GIS/imagery

Imagery Collection

- Statewide imagery is NAIP

— 10 years of NAIP since 2005
(approx. every 2 years)

— Natural Color and Color Infrared

* NAIP 2025

— 30 cm resolution in MT!
— County Mosaics Available Now
—Web Service Coming Soon!

* Other ad hoc collections

Natural Color

MONTANA STATE LIBRARY
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Imagery Collection

 Montana Air Photo Browser
 Montana Digital Atlas
 \WWeb map services

* ArcGIS Online Basemaps

View the image dates

Download county mosaics or

Request tiffs

Browse the State Library Collection online:

https://msl.mt.qov/GIS/imagery

MONTANA STATE LIBRARY 79


https://montana.maps.arcgis.com/apps/webappviewer/index.html?id=44761dd5d8194b9a9b78fddd897a0dac
https://msl.mt.gov/GIS/Atlas
https://msl.mt.gov/geoinfo/data/web_services
https://montana.maps.arcgis.com/home/group.html?sortField=numviews&sortOrder=desc&id=8aeb3b6fc1bf424092765fa413293528#content
https://msl.mt.gov/GIS/imagery

Elevation - Lidar

https://msl.mt.qgov/GIS/Elevation



https://msl.mt.gov/GIS/Elevation

LiDAR
(Elevation Data)

- MSL serves in a coordination role finding
partners to acquire lidar through the
USGS 3D Elevation Program (3DEP).

* Kicked off in 2019

* From meters (current) to centimeters
(future) accuracy

» Ubiquitous access

MONTANA STATE LIBRARY 82




Montana lidar by the numbers

* 130,000 square miles covered (90%) oo °®
* 100% expected by Spring 2026

» 20,000 square miles repeat coverage o o
« 170 TB of data stored

e 13+ million files QL2
» 20% Quality Level 1 (12m pem °

* 80% Quality Level 2 (1mpewm)
* ~10 cm vertical accuracy ruse.

» ~50 cm horizontal accuracy

MONTANASTATE LIBRARY



Lidar Acquisition Status
I complete and Avallable (135,000 sq. miles, 90% of state)*
7/ Complete {not avallable at MSL)

Includes overapping projects and Yellowstone Ratonal Park

Montana Lidar Inventory
Updated October 2025

MONTAMNA
STATE LIBRARY

S

Map updated October 3, 2025
Map nunier- 19MTO010
hitps:imsl mt govigis/idannentony




Montana Lidar Inventory

Lidar Acquisition Status

' In Progress (45,000 sq. miles)*

74/ In Progress (Reacquire)

Planned

Includes overapping projects and Yelowstone MNational Park

Updated October 2025
DAMIELS SHERIDAN
GLACIER TOOLE
BLACKFEET
LIBERTY] R
' BLARIE SN
; — ROOSEW
HILLI
OMDERA ROC ﬂii' " FdRT BELKNAP
CHOUTEAL RICHLAND
MCCOME
FERGUS
. PETROLELIM
JUDITH BASIN
PRAIRI WIBALIX
MEAGHER
WHEATCANG MUSSELSHELL
| GOJDEN vaLLEY
RAMALLI —
YELLOWSTONE
2 ]
GalLLATIE Tl ATE
i - ! . o . CARTER
POWDER RIVER
' -v// 1 CROW
f (=]
BEAVERHEAD /
% ;
MOMNTANA,
STATE LIBRARY

Map updated Qctober 3, 2025
Map nurnter: 19MTO010
hitpsdimsl mt gowiges/idanmsentory




Spot the Difference
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What is available?

Core Products (1 meter resolution)
1. Bare-earth Digital Elevation Model
2. Digital Surface Model

3. Canopy Height Model

4. Hillshade

5. Intensity image




Point Cloud Water breaklines Control

4B54.005,4054.027

AB06.132 _A905.538

5010377, 5002739

4047.802,4952.331

481566, 4E73.134

4080918 8e0. 320

4850283, $51.268

Reports and metadata| Building footprints Contours

LocationData 11/3/2020 9:48 AM File folder
Metadata 6/23/2020 1:28 PM File folder
Mosaics 9/27/2021 2211 PM File folder
PointCloudData 7/21/2021 9:48 PM File folder

Quads 10/5/2021 438 PM File folder

MONTANA STATE LIBRARY




Where to get lidar data?

S 600000
05#%&?‘3%::\« Montana Lidar Inventory ® Disilier

Intreduction Status Dashboard Collaborate Data Use Survey Lidar 101 & Images User Guide

- ! 2= S A
Viewable Lidar Projects (in this application) 5 g S

Address, Parcel, Quad, Project Name

LS A
“

Downloadable lidar projects (MSL or USGS)

Lidar projects not yet at the State Library

Completed lidar acquisitions

In-progress lidar acquisitions

Planned lidar acquisitions

Lidar projects that have contours

Lidar projects that have building footprints

Quality Level 1 lidar (~8 points per square meter)

Quality Level 2 lidar (~2 points per square meter)

Request lidar data not available by download |
View lidar projects as a list |

Let us know how you are using the data |




USGS National Map — LidarExplorer

2 USGS

sclence for a changing world

= 3DEP LidarEprorer LIDAR ~  Type a lidar project name
. ; : E S NG MT GlacierNP 2016 o8 -
Which product are you interested in? E south ®
F E g ¢ Frencs,, ..
LIDAR DEM OTHER - ) b A MT Stillwater 2016 @ [] v
t a - j_;_,r-‘{“, River = L
@ y .
Show where Lidar is available. = || | 1D NezPerce QL2 2016 ®n
D Show Topobathy Lidar. Fort = ID Nez Perce QL2 TL 2016 ® a8 -
Peck "
Click on the map to retrieve information about Lake ND 3DEPProcessing 4 D22 ®Fi -~
a lidar project.
7y SD NRCS DAS 2017 ®s -
Show options for filtering the lidar ’ o !
map display? w i
U2 SD NRCS PAR 2017 ®@s
Show Legend More Info [\ ONe-R ivels 3
Tl i SDNRCS F
Show AQI Results |3 = \ ' v
!
\ '- SD NRCS Fu
AL [ |
ID FEMAHQ

| MTNRCSB!

MT NRCS B’




Comparison — When to use each app?

MSL - Montana Lidar Inventory
* Download full-project mosaics
(~countywide) - geotiff
« Download by 24K quadrangle - geotiff
- State-led collections
* LAZ/LAS by request only
- Additional derived products:
- DSrtI\{I]s, canopy height, hillshade, and bare-
ea

— Building footprints and contours (where
available)

— Additional point cloud classification (some
areas)

 Older lidar projects (>6 years)

- Data that have not yet been accepted by
USGS 3DEP

USGS - National Map

« Download tiles (~1km by 1km tiles)

+ USGS-led collections, State contributed
data pending

* Newest of new data releases (work units)
* Download LAZ

* Lidar outside of Montana

* Primary focus is bare-earth

* Only lidar that meets USGS 3DEP
Specifications™

91
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Lidar data use in Montana

A Lidar Data Use
¢ Q Transportation/Infrastructure 199
; Water R;-sm.rcelsfliydru\cgl: Modeling _404
« Hazard Mapping -az
_ Environmental/Geophysical _123
Qm:‘::::;:l::asr;mr Mapped by Use e Bar Chart by Use Pie Chart by Use
Lidar Use By Sector
Lidar Data Use @ — -
2 3 1 1 LocaIGovernmcn.L .
| T —
Surveys Received Since JUIy 2020 o o 0 100 200 300 = 400 500 &00 700 800 200
Surveys Submitted Lidar Access Surveys Per Year Bar Chart by Sector Pie Chart by Sector
o “We intend to use the data for an engineering feasibility study for a wildlife crossing structure
overpass. It will be used for preliminary assessments. Your GIS data portal is fantastic, by
the way!”
o “l am creating a water distribution system model for the town of Belt and will use the data to
assign elevations to nodes in the model. The use of the water model is for planning purposes 0

to assess water distribution system hydraulic deficiencies.
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Hydrography

https://msl.mt.gov/GIS/Hydro



https://msl.mt.gov/GIS/Hydro

Mapping Montana’s rivers, streams, canals, lakes and other waterbodies

H__

i

Natioﬁ*al Hydrography Dataset (NHD)

MONTANA STATE LIBRARY ‘



Elevation (lidar)-
Derived Hydrography

» The National Hydrography Dataset
and Watershed Boundary Dataset are
frozen (no more updates)

- Elevation-derived hydrography is
coming
-USGS 3D Hydrography Program (3DHP)

» Seeking funding partners!

MONTANA STATE LIBRARY 96



High-accuracy elevation data (LiDAR) informs stream mapping
Topography and water shape each other

Water flows downhill > Align hydrography with elevation data
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NHD & EDH comparison - Montana

s g 7
A

W e )

Swamp Creek in the
Lower Noxon
Reservoir HU-10,

| Sanders County, MT

- =

" Scale: 1:17,000 ¢
—— 3DHP Flowlines
NHD Flowlines
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Montana’s 3DHP Planning Dashboard

Square Miles

Status 3DHP

Cost Estimate 3

Interested Partn...

e
BIGHORN .~
(B -

Partner Funding

Comments

3 Vo.% 3
: l [ POWDER RIVERY,

Watersheds (HU10) Planning Table and Stats

1.2k

Square Miles Selected

3DHP Total Cost (unofficial estimate)

$157.2k

Progress Towards Statewide
3DHP

Square miles of 3DHP
In-Progress

2.6k

Square Miles of 3DHP
Completed

Minimum Cost Share Goal for Montana Partners'

$83.3k

hare and includes
hare is strongly encouraged.

Potential Partner Funds

$60k

MONTANASTATE LIBRARY ‘ 104




Water Supply

https://msl.mt.gov/geoinfo/water information system/water supply
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https://msl.mt.gov/geoinfo/water_information_system/water_supply

65"%&“3%“ Montana Snow and Water Supply

Current Conditions Water Supply Maps and Reports Archive

SmithJudithMusselshell
Snow Water Equivalent
2026-04-02

Upper Clark Fork

Upper Yellowstone

Madison

Bitterroot 20
MNormal SWE
Current SWE
MNaormal Peak
2026 Peak

* « BN

Gallatin
Jefferson
Lower Clark Fork E
]
Sun-Teton-Marias <
Headwaters Mainstem

Kootenai

4]

Flathead

St Mary's



Map Gallery Outlook Reports
Statewide and Basin Map Gallery @
Q 202# x ‘ B8Grid =Relevance %EFilter
Filter ltems: 47
> Tags

2025-06: Montana
Statewide Water Year to
Date Precipitation

Water Year to Date Precipitation in

Montana for June 1 2025

View item details [4

2025-07: Montana
Statewide Water Year to
Date Precipitation

Water Year to Date Precipitation in

Montana for July 1 2025

View item details [4

2025-06: Montana
Statewide Stream Flow
Forecast Stations

Stream Flow Forecast in Montana for

June 12025

View item details [4

2025-09: Montana
Statewide Monthly
Precipitation

Monithly Precipitation in Mentana for
September 1 2025

View item details [4

2025-09: Montana
Statewide Reservoir
Storage Stations

Reservoir Storage in Montana for

September 1 2025

View item details [4
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Drought

https://nris.mt.gov/drought/
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https://nris.mt.gov/drought/

6;&-}@1‘_&““ Current Drought Conditions

Current Maps View Drought Impacts Submit Drought Impacts Archived Maps

Montana Drought Status by County- February 12, 2026

LChicls ll shernlin

FOET PO K

"\_
t.‘_.]]} - v Ir::i.‘:-u

|
Rica g

L

I ey Buis
I rtcec e ey Maist

| Blighily Moist

J__ —_—

"ep besed or zlivale dela thrrovel Faeraarsy 3.
Srsdaced oe bae Mortana Sovernee s Drasabb end Weatar Tupsly sdwizore Coevn e,
Moar Aversge (Nomma ) - * = Pl

| Slightly Oy
| Meceratay Dy .
T 2averely Dry ” ! BA M TARN 2,
v B m QSTATE LIBRARY
- Extremery Dry =
I Ecestionaly Dry ftbas s, it cowddraneghe

U.S. Drought Monitor March 31, 2026
(Released Thursday, Apr. 2, 2026)

Montana Valid 8 am. EDT

Drought Conditions (Percent Area)

hone | 00-0i4 (D1-D4 | D2-004 RS v ey

cumeni | 649|335 |6558 2118 | 255 | oo
LastWeek | 757 | o243 |60 | 1830 [ 208 | oo

3 Months Ago 4 71 = |1
12302005 441 | 5150 | 24 avs L6 | 00D

Start of
Calendar Year | 43.61 | 51,38 (1879 | 808 | 146 [ 000
04.06-2026

Start of
Water Year 2706 | 7294 (4074 |81 B | OO0
05.30-2025

One YearAge | o gy | s34 |354a | 1286 | 172 | aoo
04012025

Intensity.

Hone I:l D2 Severe Drouwght

D0 Abnormally Dry I 03 Extreme Drought
I:I D1 Moderate Drought - D4 Exceptional Drought
The Drought Monttor focuses on broad-scaie conafions

Local conditfons may vary. Fod imare informaltion an the
Drought Manitor, go to hips.#droughtmoniior.unl edwAbout aspx

Author
David Simeral
Western Regional Climate Center

o

droughtmonitor.unl.edu




Reports since October 1, 2024 & How Wet or Dry is it?

Montana Drought Impact Reporter

472/26: Sheridan County

Early snow melt has left topsodl exceptionally dry, and recent

showers have only maintamed enough to barely germinate weeds

Soil molsture levels below immediate tapsoil remain exceptonally

dry {ag they have been for last couple years - no replenishrment of
’ subsoil) Barly in season, hopefully we get an improvement, but

certainly not normal conditions for this point of year

Consigtently dry locally Worse further west, better about 50 mi east

Experience: 10-20 years

Fhoto: No

3/28/26: Madison County

These are photos of the daily dusty and dry conditions. Narmally we
would see snow cover and mud ths time of year for another
additional manth.

‘ No additional mossture in any form since my last report twa weeks
age. It continues to be unseasonably warm and very windy. This iz
creating dusty and continuously dry conditions.

Experience: 20 or morne pears
Photo: Yes

Sarvaraly Wat
021%

Mdarataly Dry
I

WMok ratedy What
1.45%

Nasar Narmal

2a9%

Savaraly iy
"

3/25/26: Teole County

‘ Atleast 10 mile radius
Experience: 20 or mome pears
Photo: Na

3/14/26: Madisen County

The consistent and pervasive dust storms are not dene justice in the
first photo. Keep m mind that normally we have some snow cover
and or mud for the last several months during this tme perod of
the year. Where there = some soill moisture, the grass has begun to
green up, which = over a month earier then normal.

We recelved our first snow sccumulation of over 1 inch so far this -
’ winter last week. It was a good shot of moisture, but has already 3/28/26 - Madison County

returned to wind and extremely dusty dry conditions. Abnarmal and Description: These are photos of the daily dusty and dry conditions. Normally we would ses snow

seemingly constant high winds lasting several weeks now, on top of cowver and-mud thic tima ok year for another additional month.

the long term lack of moisture continue 1o keep the area diy and

wery dusty.

Experience: 20 or mare years

Phota: Yes

3/13/26: Judith Basin County —
@ Lacal to western Judith basin county south of hwy 200

Experience: 20 or mode years Y —

Fheto: Mo

3/12/26: Lewis and Clark County

There is hardly any snow in the mountaing. We have maybe receved
‘ an inch of moisture this year

Huge area

Experience: 20 of more pears

Phota: Mo

State Linary | Nabanal Crougnt Mitigation Centar, Uniersty of Netreska Pawerad by Czn

Owerview Map Phaoto Map Impact Type Map Crap Condition Map Range Condition Map Al Years All Photos

Mumber of Reparts Mumbes of Reports by Date
in the Last 10 Days

3/9426: Phillips Ceunty

Most of Montana s in a drought. Speciffically in Phillips County

[Malta} aceording to MOAMA January was 0,05 and February was 0.0, s

March has seen same of the highest wind days in recent histony.
‘ Current March precipitation in na mare htawn 310, All Montana

snow tell sites are belwo 100% snaw water equivelent Tor this time

of year. FOr the Milk River it is 70% far the St Mary side and 9% for

the Milk River.

Experience: 20 or mane pears

Pheto: Mo EL

3/8/28: Madison County
Photo is of the bower foothill area of the Ruby Valley im March whech
would normally have snow cover most of the wanter. [t has looked
like thes For the entire winter so far other than the moisture we
recenved two days ago.
Winter seems 10 have missed us this year. Current snowpack & 0
tremding at the lowest level fos the Ruby River Bazin since records of

1yl began in 1981, Dry unreascnably warm conditions
or excellent calving weather, but we just received our a Lr..LH.u.L_l 1 o L.lI_J__h_il.h_J_
‘ first appreciable snow {over 3 inches) of the entire winter in March. M 2025 Miar Ma:
December-March so far hias been abnormally warm. With the dry
pasture conditons we had last year with no rain from June 5th to
August 2025, many mountain pastures were left in poar

daddin 10 wam co b s s 1 S owy
Sap

¥ dul Mo 208 Mar

Last 10 Days Tatal Repors by Date Repars By County Photos by Date Repoits by Year Phetos Phota Viewer
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Submit Drought Impacts

Report on moisture conditions in your part of Montana with this questionnaire. The survey
may be completed more than once to report impacts in another location or to report
changing conditions. Regular reporting helps track when moisture conditions are improving
or deteriorating. Reports should capture the longer-term average or trend, not the short-
term, day-to-day weather. Please consider reporting every month or any time, wet or dry.

Report Drought Impacts Here

https://nris.mt.gov/droughtsurvey

/

Contirm state:*

This will help us spot wrong locations but does not position your report correctly on the map.
Use the marker on the map above to make sure your report shows up in the right place.

Montana -

Select county:

This will help us spot wreng locations but does not position your report correctly on the map.
Use the marker on the map above to make sure your report shows up in the right place.

-Please select- A

What is the date?*

Please use the calendar to select the date of your observation, if it is other than today.

4/3/2026 w

How dry or wet is it?*

Flease use what you know about your part of the country and base your observation on what
is normal for this time of year. A normal dry season is not the same as drought. The rating
should capture the long-term average or trend, not the short-term, day-to-day weather,
Severely Dry: There is no soil moisture. Ponds, lakes, streams and wells may be nearly empty
or dry. Producers may have crop or pasture losses. Mandatory water restrictions may be in
place.

Moderately Dry: Flants may be brown due to dry conditions. Streams, reservoirs or well water
levels may be low. Voluntary water use restrictions may be in place. There may be water
shortages. Plants, crops or pastures may be stressed. Soil is dry.

Mildly Dry: Growth may have slowed for plants, crops or pastures. Soil is somewhat dry. Local
plants, pastures or crops may not have fully recovered if conditions are changing from drier to
wetter.

Near Normal: What you're seeing is what you expect for this time of year.

Mildly Wet: Local plants, crops or pastures are healthy, recovering from dry conditions or .

5

draining from wet conditions. Soil moisture is above normal.

Moderately Wet: Local plants, crops or pastures are healthy and lush. Seil is very damp and E
the ground may be saturated with water. There may be standing water in low areas and 4



https://nris.mt.gov/droughtsurvey

Climate

https://msl.mt.gov/geoinfo/msdi/climate
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https://nris.mt.gov/drought/

” MONTANA

A GREATER STATE OF KNOWLEDGE

Home = Geolnfo = About MSDI = Climate > Climate

MSDI Climate
The climate framework provides 30- ‘ﬁ
year summaries of climate data.

Annual and monthly climate normals

for the following variables

are produced for Montana:

+ Precipitation - Total amount of
rainfall and snowfall (mm).

« Minimum Temperature - Daily
average minimum temperature
(deg F).

« Maximum Temperature - Daily
average maximum temperature
(deg F).

+« Minimum Relative Humidity - Average minimum amount of water vapor in air relative to
theoretical maximum potential vapor [%5).

« Maximum Relative Humidity - Average maximum amount of water vapor in air relative
to theoretical maximum potential vapor (56).

+ Solar Radiation - Average daily incoming shortwave solar radiation (W/m*~2).

+ Vapor Pressure Deficit - Average daily difference between moisture currently in the air vs
theoretical maximum moisture (kPa).

* Wind Speed - The daily average wind speed [m/s).

+ Reference Evapotranspiration - The average amount of water lost from a hypothetical well-
watered grass surface to the atmosphere.

SERVICES AGENCIES

ABOUT THELIBRARY ~  DIGITALLIBRARY -~  SERVICESTOLIBRARIES~  TALKING BOOKS
STATE LIBRARY

Theme Lead

Dr. Kelsey Jencso

University of Montana
kelsey.jencso@umontana.edu
(406) 243-67%3

MONTANA CLIMATE OFFICE
HOME

« MSDI HOME
« ABOUT MSDI

« MONTAMNA GEOSPATIAL
INFORMATION PLAN

« M5DI1 WEB S5ERVICES

s GIS COORDINATION
(COUNCIL, GRANTS, PLANS,
REPORTS, ETC.)



Drought Dashboard

Montana Climate Office https://drought.climate.umt.edu/

UMRB Drought Indicators Dashboard :

J

ek

e g e W
= Control Panel L4

o - |
:
=

‘Welcome to the Upper Missouri River
Basin (UMRE) Drought Indicators
Dashboard! Start by selecting the
wvariable of interest below.

Choose a Variable

| SPI (Standardized Preci... ~ |

Timescales/Models

) {a) 15 Day SPI
® (b) 20 Day SPI
) (c) 45 Day SPI

C (d) 60 Day SPI
) (2) 20 Day SPI
) (£} 120 Day SPI
) {g) 180 Day SPI
C (h) 1 Year SPI

) (i) 2 Year SPI

) (j) Water Year SP1

Adjust map opacity (transparency})
]

Map Overlays
O counties
States
[0 Tribal Lands
[0 U.5. Drought Monitor
[0 watersheds

Adjust U.5. Drought Monitor (U SDM)
overlay opacity (transparency)

View Historical U.5. Drought
Monitor (U SDM) Maps (weeks)

04-01-2026
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https://drought.climate.umt.edu/

Channel Migration Zone

https://msl.mt.gov/geoinfo/data/montana channel migration zones
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https://msl.mt.gov/geoinfo/data/montana_channel_migration_zones

2 MONTANA
STATE LIBRARY

A GREATER STATE OF KNOWLEDGE

Home = Geolnfo = Data = Montana Channel Migration Zones » Montana Channel Migration Zones

Home

Channel Migration

Dwynamic physical processes of rivers can cause channels in some areas to move laterally, or
"migrate,” over time. The area within which a river channel is likely to move over a period of time is
often referred to as the channel migration zone. The migration of river channels across their
floodplains and the occasional erosion of terrace banks are natural processes. Figure 1is an aerial
view of the Big Hole River showing channel migration locations (former channels) as darker green
meander scrolls in the floodplain [ photographer unknown).

Channel migration can occur as a persistent process of lateral bank erosion and sediment deposition;
the natural meander patterns of stream channels are the result of this process of sediment cycling.
Channel migration also can occur abruptly, as the river carves a new channel at a new location
["avulses"). Avulsions may occur within the river's meanderbelt as bendway cutoffs, or may occur on
the floodplain beyond the main axis of the river corridor. Floodplain avulsions can be unpredictable,
occurring during floods when the existing channel becomes less efficient than the avulsion path. This

can be due to a topographic advantage of the avulsion path (steeper gradient), or due to more

| 4 L P - |43 H H o H ra-rw =l H £ 4L H | 1

ABOUT THE LIBRARY ~ DIGITALLIBRARY ~ SERVICES TO LIBRARIES ~ TALKING BOOKS

Montana Channel Migration

s MONTANA CHANNEL
MIGRATION HOME

» PROJECTS
o BEAVERHEAD RIVER

BEIG HOLE RIVER

BEIGHORN RIVER

CLARK FORK -
BITTERROOT TO HUSON

CLARK FORK - PLAINS
AREA

CLARK FORK AND
BEITTERROOT RIVERS

DEEP CREEK

EAST GALLATIN RIVER

FLATHEAD RIVER - OLD
STEEL BRIDGE TO
FLATHEAD LAKE

GALLATIN RIVER

JEFFERSON RIVER
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CMZ_Type
Avulsion Hazard Zone
Channel
Erosion Hazard Area

. Historic Migration Zone

Special Management Zone

Channel Migration Zone boundary




Montana State
Reference Network

(RTN)

ttttt -//Imsl.mt.gov/mtsrn/



https://msl.mt.gov/mtsrn/

Real Time Network
(RTN)

80 Reference Stations

* Represent true positions in
current national datum

* Uninterrupted power supply and
internet connection to receiver

* Low impedance antenna cable

Montana State Reference Network (MTSRN)

o+

(www.mtsrn.org)
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Real Time Kinematic (RTK)

Real-Time-Kinematic

* Arelative positioning technique 0 &

where one antenna is set on a _, ‘%‘
static point with fixed coordinates G?}%f NN

(base station). Base station

transmits raw observations to NN N\ A TS
rover in real time and rover can Tangmssio PN/ Ty
use both the rover and base | J‘ 10k
observations to compute its © (e Pt !
position relative to the base station =

* The precision of RTK decreases
as the length of baseline increases

* To overcome this base-to-rover
range limitations, Real-Time
Network (RTN) was developed

Transmitter
- -
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Real Time Network (RTN)

Stations collect real time GNSS
observations and send to a Central
Processor Center (CPC)

MTSRN uses Trimble Pivot Platform
(v.5.2.3) —

CPC determines real time solutions
and computes errors

Benefits to the user
* No base station necessary; no security issue with the base,
sends correction to rovers located no lost time setting up and breaking down the base

within the bounds of the network - lonospheric, tropospheric and orbital errors are drastically
. . . reduced and interpolated to the site of the rover
Trimble uses Virtual Reference Station o . e
« Since it complies NSRS, user data will fit seamlessly across

(VRS) concept to send correction to the RTN coverage

the rover - Different output formats (RTCM, CMR) are readily available

* RTN quality can be checked using OPUS
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RTN Solutions &0,

:::::::::::::::::::::::::

e x

* 5subnets: NEMT,
NCMT, NWMT,
SWMT and SCMT

e Solutions:
@ stations
° ’Nﬁsmm
* relative to each iEE::EEL";L .
subnet and A oo on s _
. A CPS « GLN - GAL- 105 (EDS botng =
* relative to each A Statonsprovedtor

2025-26 axpanslon

station

&5 www.mtsrn.org Subscriptions: www.msl.mt.gov/imtsrn ~< mtsrn@mt.gov
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RTN via Internet: RTCM and NTRIP

Radio Technical Commission of .
Maritime Services (RTCM)

designed an agreed upon protocol
for communication

It is not specific to any receiver .
type

RTCM 3.1 provides network .

corrections message and
information of GPS and GLN.

RTCM 3.2 refers to Multi-System
Messages (MSM) that can handle
GAL and BDS as well

NTRIP stands for “Networked
Transport of RTCM via Internet
Protocol”, based on HTTP with
TCP/IP foundation

NTRIP Designed to disseminate
RTCM data

NTRIP Caster (acts like a
switchboard) receives data
from Reference Stations

NTRIP Client 1 NTRIPClient2 EXX]1 NTRIPClientMN
I HTTP Streams I

NTRIP Caster
I HTTP Streams I

NTRIP Server 1 NTRIPServer 2 [XX] NTRIPServer M

L £-8

GNSS receiver 1 GNSS receiver 2 GNSS receiver M

NTRIP System

NTRIP Caster sends corrections
to NTRIPClient at the data
collector
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RTN Access and
Mountpoints

Users need internet connection to
connect NTRIP Caster (IP & Port,

and login credentials to login

through NTRIPClient)

SIM card inside a data collector.

Cellular modem

MiFi device e.g. Verizon jetpack MiFi

Wi-Fi from a work vehicle’s available hotspot based
on paid data plan

Hotspot from your phone

e Users can see list of correction streams

(called mountpoints) and select one thatis

suitable for the area of interest

Consetellation

Metwork Mountpoint Format |used in the
RTCM Version (example for NEMT subnet) solution
RTCM3.1 NEMTVRSRTCM3 GPS+GLN
RTCM3.4 NEMTVRS_MSM GPS+GLN+GAL+BDS

Single Station Mountpoint

Consetellation

Format (example for Station |used in the
RTCM Version MTDT) solution
RTCM3.1 MTDT_3 GPS+GLN
RTCM3.4 MTDT_MSM GP5+GLN+GAL+BDS

Single Station Mountpoint

Consetellation

Consetellation

Trimble Proprietary |Mountpoint Format used in the

Data format solution

CMR NEMTVRSCMR GPS+GLN

CMRX NEMTVRSCMRX GPS+GLN+GAL+BDS
CMR MTDT GPS+GLN

CMRX MTDTCMRX GPS+GLN+GAL+BDS

Format [No selection used in the
required) solution
RTCM3.1 MTS5_RTCM GPS+GLN
RTCM3.4 MTSS_RTCM_MSM GPS+GLN+GAL+BDS
CMR MTSS_CMR_PLUS GPS+GLN
CMRX MTSS_CMRX GPS+GLN+GAL+BDS
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Receiver Types and Contributors

Alloy MNETRS JeptPolarxd  |Leica GR30 |total
29 33 17 1 80
MDT: 24 MDT: 23 MDT:47
Non MDT: 02 Non MDT: 06 Non MDT:13
Earthscope: 04 tarthscope: 16 Earthscope:20
WSRN: 01
smartNet: 01
GPS+GLN+GAL+BDS Solved |GPS+GLN+GAL Solved |GPS+GLN Solved
39 40 1
MDT: 23 MDT: 23 MDT:01
Mon MDT. 06 Mon MDT. 07
tarthscope: 10 carthscope: 10
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MTSRN conforming NSRS

° |s MTSRN Datum consistent with « RTN connection to NAVD 88
US National Datum? Yes, the datum - Using GEOID18 on NGS CORS

?50“41)8 o Wﬁﬁdi;"tﬁ: PADES orovides consistent NAVD88 heights

national horizontal datum. « GEOID18 is recommended to derive

* NGS recommends at least 10% of NAVDSS values

stations would be NGS CORS. In
MTSRN 45% of the stations are
NGS CORS.

* NGS Recommends RTN Reference
Stations’ coordinates should not
differ by more than 2 cm

horizontally and 4 cm vertically.
NGS compliant? Yes.
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Best Practices for RTN Users

» Check if you have the correct NTRIP caster
address along with your login credentials.
Use your credentials to login to
www.misrn.org site if they are working fine.

» Check the subnet of your project area and
check the sensor map.

» Check predicted ionospheric and geometric
error at www.mtsrn.org site

« Ensure the availability of internet at your
project area.

» Check shots before, doing and after.
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MTSRN Account Types

- Trial Account for a month: Free of Cost ® Create MTSRN trial account

» Academic Account: Free of Cost * Register your information
» Contributor Account: Free of Cost through www.mtsrn.org and
* Paid Account: $1500/year submit

* Visit www.msl.mt.gov/mtsrn and
find MTSRN resources
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MTSRN — Network Contributors

MONTANA

Department of Transportation

.. . o o
athead Valle
MONTANA Z“ER'AL 7 commurtycorese. MIONTANATECH

MONTANA STATE LIBRARY 129



MTSRN — RTN Coordinator

Contact the MTSRN Coordinator Kazi Arifuzzaman

Kazi Arifuzzaman
Montana State Library
mtsrn@mt.gov
406-444-0240
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Wrap Up




Key Take Aways

* MSL is the coordinating body for MSDI Data.
 Partnership is necessary for MSDI Data Layers.

* Lidar for Montana is here. Come and get it!

* The hydrography dataset is being modernized using lidar.

* Imagery, Elevation, & Hydrography Themes need Funding
Partners!

- Montana State Reference Network (MTSRN) is used for real-time,
high-accuracy GPS positioning and benefits many partners.
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MSDI Worklng Groups are open
to anyone mterested o8 A
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Questions?
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Thank You!

Please reach out with your questions:

Troy Blandford — tblandford@mt.gov
Meghan Burns— mburns2@mt.gov

For additional GIS Assistance visit: https://msl.mt.gov/geoinfo/Help/
(Submit a GeoSupport Ticket through ServiceNow)

Subscribe to MSL News through GovDelivery for future meeting dates and other announcements:
https://public.govdelivery.com/accounts/MTLIBRARY/subscriber/new

# MONTANA
STATE LIBRARY

GIS COORDINATION
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