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Background
This report describes the findings of a survey administered online to a variety of organizations who use
natural resource data to make decisions about land and water management in Minnesota. The survey
was conducted by the Center for Changing Landscapes, University of Minnesota, in partnership with the
Natural Resource Research Institute (NRRI), University of Minnesota Duluth. The survey is part of a
larger project led by NRRI researchers with funding from the Legislative-Citizen Commission on
Minnesota Resources. The purpose of the survey is to assess the data needs of those who could be
potential end users of the Minnesota Natural Resources Atlas (in development): an online, interactive
mapping tool for environmental planners, natural resource managers, researchers, educators and other
professionals to make decisions, develop programs, or design policies based on the most comprehensive
and integrative spatial data available.

Methods
This survey research collected quantitative and qualitative data to assess environmental and natural
resources data needs among a variety of organizations in Minnesota. The survey was administered using
an online survey research program Qualtrics (Qualtrics, 2020).
Project partners including NRRI staff and associated researchers assisted in developing a stakeholder list
of environmental and natural resource organizations. Prospective participants were contacted by email
using a contact script (Appendix A) and invited to complete the online survey. A total of 80 individuals
received the survey, representing 74 government and non-government, public and private
organizations. Thirty-nine participants completed the survey for a response rate of 49%. The survey was
administered from January through February 2020.
The survey instrument was designed collaboratively with project partners. The instrument included a
variety of fixed-choice, scale, and open-ended questions about respondents’ organization and role,
current data and analysis tool use, and data needs related to natural resources and the environment
(Appendix B). Each respondent was labeled with a unique identifying number to track responses and
reminders while ensuring anonymity. An adapted Dillman’s (2014) Tailored Design Method was used to
increase response rates by administering the survey in three waves.
Following the survey, several stakeholders were selected for a follow-up single-item survey where they
were asked to rank potential data layers in their field of work (e.g., forestry, agriculture, water) in order
of importance.
Statistical analysis was conducted using Statistical Package for Social Sciences (SPSS release 25). Basic
descriptive statistics were conducted to determine variable frequencies and distributions.
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Key Findings
•
•
•

•
•
•
•

Respondents use and create diverse data outputs to support decisions.
Respondents use diverse display and analysis tools – and are comfortable with most of the tools
they use. However, only half the respondents agree their primary tool is affordable.
Respondents note several challenges and limitations of the display and analysis tools they use
including data availability, data credibility, data scale/resolution, and lack of time to access or
process the data.
Respondents noted a very high likelihood they would use new data or a new tool, if they had the
training to do so.
Though many respondents do not use trend data frequently, they note it is very important to
their work when they do use it.
Surface water data and land use/land cover data are the most important data categories to
respondents.
Respondents have diverse ideas about data needs and suggestions for improving data/tools for
managing Minnesota’s natural resources.
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Results
Results are presented below for each survey variable in tables and bar charts. Results include lists of
open-ended responses (or summaries of responses), frequencies, and means where appropriate.

Full Survey Results
Table 1. Organizations Represented by Respondents
1854 Treaty Authority
Ag Management Services
Aitkin SWCD
Chisholm High School
Clay SWCD

Great Lakes Indian Fish and
Wildlife Commission
Great Plains Institute

Fond du Lac Band of Lake
Superior Chippewa
Freshwater Society

Great River Greening
Life of Riley Resort
Marshall County Central
Schools
Metropolitan Council
Environmental Services
Minnehaha Creek Watershed
District
Minnesota Corn Growers
Association
Minnesota Forest Resource
Council
Minnesota Geological Survey

Friends of the Mississippi River

Minnesota Steelheader

Dovetail Partners
Environmental Working Group
Fertile-Beltrami School

Minnesota Wheat Research
MN Ag Water Quality
Certification Program
National Audubon Society
Rice Creek Watershed District
Sappi
Shakopee Mdewakanton Sioux
Community
St Louis County Land and
Minerals Department
Stearns County SWCD
The Nature Conservancy
University of Minnesota
Extension
Vermilion Lake Association

Table 2. Positions Represented by Respondents
Agricultural Policy Manager
Area Certification Specialist
Conservation Data Manager
Director
Director of Research
Director of Spatial Analysis
District Manager
Ecologist
Energy Planner & Analyst
Environmental Biologist

Environmental Information
Technician
Environmental Specialist
Executive Director
Forest Conservation Program
Director
Forester
GIS Conservationist
GIS Intern
GIS Technician
Lake & Stream Specialist
Manager

Planner/Project Manager
President
Principal Environmental Scientist
Region Manager Wood Procurement
Research & Policy Director
Senior Program Manager
SR Research Director
Teacher
VP of Research
Water Projects Coordinator
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Figure 1. Workplace Location of Respondents
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Table 3. Respondents’ Years in Current Position
N
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Minimum Maximum
1
35
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9.19

Median
6.00

Figure 2. Respondents’ Role in Organization Related to Decision Making (n=37)
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Figure 3. Typical Scale of Respondents’ Work (n=37)
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Figure 4. Data Outputs Used to Inform Respondents’ Work and Created for Respondents’ Work
(n=39)
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Figure 5. Respondents’ Primary Audiences of Data & Analyses (n=36)
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Figure 6. Display or Analyses Tools Currently Used by Respondents (n=36)
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Figure 7. Respondents’ Reported Comfort with Current Display and Analyses Tools (n=35)
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Figure 8. Respondents’ Perspectives on Characteristics of Current Tools Used (n=37)
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Figure 9. Respondents’ Perspectives on Challenges/Limitations of Current Tools Used (n=36)
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Figure 10. Respondents’ Likelihood to Use New Data or Tools if Training Available (n=34)
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Figure 11. Respondents’ Use of Trend Data (n=24)
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Figure 12. Respondents’ Reported Importance of Trend Data (n=24)
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Table 4. All Categories of Information Important to Respondents’ Work
Data Category

n

Surface Water - lakes, streams, and wetlands

32

Land Cover/Land Use
Environment - conservation and protected areas
Topography
Climate
Soils - physical, chemical, biological
Environment - degraded areas
Imagery - orthophotography
Boundaries - administrative/ownership
Groundwater
Boundaries - natural
Geology - geochemistry and geophysics
Wildlife Habitat
Biota - aquatic plants
Biota - terrestrial plants
Forestry inventory
Geology - lithology and land forms
Recreation - parks and trails
Agricultural - inputs and nutrients related
Biota - fisheries
Cultural & Historic Resources
Biota - wildlife
Infrastructure
Agricultural - crops
Economy
Geology - minerals and mining
Social - Demographics, beliefs, attitudes, and behaviors

30
27
26
25
25
24
23
21
20
19
19
18
17
17
15
15
15
14
14
14
13
13
11
11
10
8

Agricultural - livestock
7
Other*
5
*Others include: climate resilience/climate projections, hydrology, contextual, stands, LiDAR
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Figure 13. Top 5 Categories of Information Important to Respondents’ Work
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Table 5. Datasets Used by Respondents’
Boundaries - Administrative/Ownership
State boundaries
County boundary shapefile
Local Government Unit (LGU) boundaries
DNR parks boundaries
Parcel
Utility Territory Service Areas
Boundaries - Natural
Wetland
Biomes
Climate
MN State Climatology
Earth observation data
MN Climatology Working Group
Metropolitan Council Environmental Services (MCES)
Cultural and Historic Resources
MN Geospatial Commons
Tribal/internal sources
Economy
Occupancy
Environment - Conservation and Protected Areas
Ecoregions
New protections
Geospatial commons
DNR based
Fisheries Management Plans
Regionally significant ecological areas/corridors
Protection
The Nature Conservatory (TNC) specific data
LSAG
Metro Collaborative Parks
Recreation Compass/Online Mapping
Publicly owned parcels
Environment - Degraded Areas
Minnesota Pollution Control Agency (MPCA)
Superfund sites
Forestry
Forest Information Manual (FIM)
Forest Inventory and Analysis (FIA)
Forest Cover
Agency inventory
LRI
All-lands combined inventory
Geology - lithology and land forms
County Geology, Atlas
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Surficial
Minnesota Geological Survey (MGS)
Bedrock
U.S. Geological Survey (USGS)
Basement
Groundwater
MN Geospatial Commons
USGS
MN DNR
Imagery - orthophotography
Farm Service Agency (FSA)
MGS Web Map Service (WMS)
Canopy Height
ESRI basemap
Real time high resolution imagery
ArcMap
Scott County GIS Orthoimagery
MN DNR
Lidar
Minnesota Historical Aerial Photographs
Hillshade
Google aerial imagery
Drone acquired imagery from own data collection
Newest Color-Infrared imagery (CIR)
Infrastructure
Metro Collaborative Trails and Bikeways
City infrastructure maps
RoadCenterlinesPW
Municipal storm sewer networks
County infrastructure maps
Land Department Roads
Culvert inventory
MetroGIS parcels
Land Cover/Land Use
Minnesota Land Cover Classification System (MLCCS)
National Land Cover Database (NLCD)
MN Geospatial Commons
Forest Cover
Generalized Land Use
Satellite
USFS
Metro Collaborative Parks
USDA-NASS Cropland Data Layer
FSVeg_SuperiorNF
Minnesota Department of Agriculture (MDA)
MN DNR
Metro planned land use
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MNDNR Forest Stand Inventory
Recreation - parks and trails
Metro Collaborative Trails and Bikeways
Metro Collaborative Parks
Met Council Regional Trails
Social - demographics, beliefs, attitudes, and behaviors
Cultural
Internally Developed Surveys
Social Media Monitoring
LSAG
Surface Water - lakes, streams, and wetlands
MN Geospatial Commons
DNR Infested Waters
MN Public Waters Inventory (PWI)
Cooperative Stream Gaging
National Wetlands Inventory (NWI)
Bathymetry
Scott County GIS
DNR
MPCA
MCES
DNR All Water Features
MnDNR hydrography
USGS
Open water
Drone acquired imagery
MPCA Altered Watercourse
MPCA Data Dashboard
Topography
LiDAR
MnTOPO
Digital elevation model
Other
Biodiversity
MBS rankings
Uspatial solar insolation data
DNR Native plant communities
State specific LiDAR data processed for solar (ex. University of Northern Iowa)
Modeled NPCS
Resilience data
TNC resilient and connected Landscapes data
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Additional Data/Tool Needs and Suggestions
Respondents were also asked to describe any data or information they do not have but would help in
the work they do – including data they do not have or data that doesn’t exist yet. Open ended responses
are below:
Agriculture
• Shared info between Farm Service Agency & Soil and Water Conservation Districts
• Detailed maps of agricultural processing facilities and supply chain infrastructure.
Biota
•
•

Data on invasive species presence (making shapefiles from EddMaps reporting, etc)
Wildlife presence/ habitat quality beyond macro veg cover

Boundaries
• One large public land ownership layer
Climate
• Solar insolation raster datasets for the country (and internationally);
Environment
• Comprehensive dataset of protected lands, specifically with conservation easements
• Data on ecosystem services
• Data on conservation priority - important parcels for connectivity, corridors, protection of rare
features/habitats
• Data on habitat restoration (shapefiles of restored parcels, restorations funded by state sources
[LCCMR/LSOHC/CPL].
• Landowner Management Practices
• More real time or near real time monitoring data for air.
• Industrial discharge flow rates
• Inventory of areas impacted by mining/industrial activities to inform a cumulative effects
analysis for the 1854 Ceded Territory.
Forestry
• Detailed high resolution forest inventory data
• Comprehensive, all-lands data of forest age, structure, volume, carbon estimates. We now have
a prototype of this, but it needs to be better.
• Need risk assessment for bugs/fire/blowdown IE large landscape forest health problems that
could potentially hit in the future
• Forest biomass potential spatial dataset (carbon sequestration potential, OR volumetric cover
potential by soil type, management, historic use, etc.)
Geology & Topography
• LiDAR datasets with mid to high resolution on a yearly-biyearly basis
• Updated LiDAR collection and all derived products: DEM, contours, hDEM.
• New Lidar data.
• Better Lidar and other remote sensing data would help.
• Soil Health Classifications
• More real time or near real time monitoring data for soils.
• 3D Geology
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Imagery & Landcover
• Accurate land use change data.
• Improved / more comprehensive aerial imagery database
Infrastructure
• Each agency including ourselves to have a better gis system of their roads, roads that they own
or maintain.
• Spatial inventory of all community solar gardens in Minnesota
• Detailed electric transmission infrastructure maps.
• Central hub of all stormwater network data, across cities, counties, agencies. Constantly
updated.
Society & Economy
• Occupancy vs rates
Water
• Accurate representation of water quality including both impaired waters and representing
unimpaired areas equitably.
• Municipal storm sewer networks, major planned developments, nutrient runoff from various
land uses
• Primarily access to water data, specifically access to stream gaging/temperature packages that
do not currently exist in Lake Superior tributary streams. The number of available stations is low
and limits our ability to perform local and regional data analysis. The lack of broader data sets
are a limiting factor to the work we can accomplish as well as to the information we are able to
provide to our constituents
• More real time or near real time monitoring data for water.
• Groundwater divides/recharge and discharge and flow.
• Data layers for GIS that already have groundwater flow directions and recharge rates. Surface
water flow rates.
• Leverage updated NWI to create updated stream networks, lakes, basins etc.
• Central hub of all stormwater network data, across cities, counties, agencies. Constantly
updated.
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Respondents were also asked to describe any analysis tools, visualization tools, or other resources that
would improve their work. Open ended responses are below:
Analytical Tools
• The ability to create algorithms in ArcMap
• Online mapping tools that allow some basic spatial analysis in addition to just viewing layers
• Tools to analyze/display cumulative effects within the 1854 Ceded Territory.
• Trend analysis tools pollutant loading analysis tools (not FLUX)
• An approach for using Resource Condition Layers and Action Maps (e.g. proposed restoration) to
monitor conditions and report on activities.
• Tools to extract lidar data to existing cover typing. Combined agency Inventory datasets to
describe types of stands. (Forest Modeling) Analysis on correlations that equate to tree growth
where can we predict what to harvest and when.
• We are limited by the number and availability of stream gaging stations.
• A toolset like ACPF (Ag Conservation Planning Framework), but for urban landscapes rather than
agricultural hydrologic modeling to better understand natural and built environments response
to increased intensity precipitation events
• Remote sensing for multispectral water quality analysis and drone imagery processing tools.
• Easy ways to update statewide layers with new information
• Northeastern MN GIS compatible mapped layers that allow easy insert and access to data tables
and metadata.
Data or Visualization
• Web services that can host big data
• Stable web based data portals
• Higher resolution and up to date aerial photos
• 3D visualization of subsurface info
• Trends of groundwater level over time
• Changes in land use over time
• Increases in drainage area of time (from ditching and tiling)
• Changes in evapotranspiration resulting from land cover
• 3D GIS
• Comprehensive set of Resource Condition Layers that are up do date and online.
• Comprehensive Action Maps (locations of proposed and actual forest management activities,
especially forest restoration treatments). TNC has a prototype of this, but it isn't comprehensive.
• Canopy height and density models statewide.
• A GIS layer incorporating upstream fishing boundaries on migratory fish tributaries to Lake
Superior within the Recreation Compass would be helpful.
• Need to show where there is high risk for large landscape level forest health problems. Probably
need to be able to show those areas that are near communities and/or residential areas. And it
would be nice to show how much risk is in the procurement area of a mill.
• Better MLCCS (MN Land Cover Classification System) data statewide
• LIDAR vegetation data.
• All counties with similar data availability
• Business sharing information
• Probable/potential development or land/parcels that are likely to increase (or decrease) in landuse intensity (ex.: single family to high density residential, industrial to multi-family residential)
Other
• Not all aware of what's available. Basic map (awareness/introduction to available datasets)
training would be beneficial to many of us.
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Finally, respondents were asked to share any additional comments or suggestions about their needs
around Minnesota natural resources data. Open ended responses are below:
•
•
•

•

•

•

•

•

•

Nothing specific, just the need for basic training as these tools are developed.
The more options and availability the better
I find this tool very interesting and potentially useful for my junior high and high school science
classes, but I have not had enough time to investigate it and figure out ways to incorporate it
into my classes.
Will you have any focus groups to discuss in more detail? One of the most critical needs is
providing tools, data, and analysis support for cross-ownership planning and management. It
will likely be hard to determine how to best meet those needs through a survey. I would hope
that there could be beta-testing by users relatively early in the process.
It's difficult to identify specific data & information needs. New tools and data provided by the
MN Natural resources Atlas may fill needs or improve workflows in ways that are currently
unknown.
The MN DNR and MNGS are creating/updating groundwater, soils and geologic atlases. Will this
tool simply tap into their atlases? Calling this proposal an atlas tool either needs more
explanation or a new name.Easy to understand surficial geology and groundwater layers
Making shapefiles or dataviews downloadable - not only interactive in the GUI viewshed - would
be extremely helpful to aid further or more nuanced analyses of various datasets. Similarly,
users could submit data to be included in an ongoing basis.
How is this different than the Co biological survey maps or efforts like WRAPS and GRAPS that
compile data? County Geologic and Hydrogeologic atlases? Wouldn’t it be better to focus on
creation of data layers and make them available as shape files for users to create their own
combinations? How can you produce something that is uniquely suited to many different
needs?
Often, natural resources are viewed as at odds with development - its important to understand
areas that need to be preserved or restored - but in reality, the natural and built environments
exist together as a system. Land-use, development pressures and patterns, long-range planning
all factor into the status and health of our natural resources. An agricultural field developed into
a big-box retailer location has effects on the surrounding environment and areas downstream if we invest time and energy towards understanding human development patterns, we will have
more tools to be proactive, rather than reactive.
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Area-Focused Results
Following the Qualtrics survey, project partners identified several respondents in each topic area to
follow up with. Those respondents were sent a follow-up one question Qualtrics survey that asked them
to rank potential data layers in order of importance to their work. The following tables show the results
from those follow-up surveys in each topic area.

Water Specific Results
Table 6. Expert Ranking of Potential Water Data Layers (n=1)
Layer
Chlorophyll / algae biomass trends through time
Lake surface temperature trends through time
Phosphorus trends through time
Water clarity (predicted from remote sensing)
Water clarity (actual)
Nitrogen trends through time
Hypoxia (low oxygen) in lake bottom waters
Contaminant pollution (pesticides, heavy metals,
etc.)
Nitrate concentrations
Ammonia concentrations

Ranking (1 = most
important to their work)
1
2
3
4
5
6
7
8
9
10
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Forestry Specific Results
Table 7. Expert Ranking of Potential Forestry Data Layers (n=1)
Layer
Forest Type
Est. timber type/projection
Site Quality
Stocking
Soil Series
Basal Area
Stand Density
Tree Density
Cover type
Vegetation Type
Mean Fire Return Interval
Native Plant Community
Burned Areas Boundaries

Ranking (1 = most
important to their work)
1
2
3
4
5
6
7
8
9
10
11
12
13
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Geology Specific Results
Table 8. Expert Ranking of Potential Geology Data Layers (n=1)
Layer
Bedrock geology
Surficial geology
Regional geological maps (1:24,000 scale or larger)
Mineral deposits
Mine lands
Watersheds

Ranking (1 = most
important to their work)
1
2
3
4
5
6
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Appendices
Appendix A. Email Contact Script
Subject: Minnesota Natural Resources Data Needs Survey
Dear [First Name] [Last Name],
I am writing to ask for your help in a study to aid in the development the Minnesota Natural Resources
Atlas: a tool for decision makers to plan, manage, research, and make decisions related to their work. The
Atlas aims to bring datasets from trusted sources into one common mapping tool for the state of
Minnesota. The study is being conducted by the Natural Resources Research Institute (NRRI) and the
University of Minnesota (UMN).
Study findings will assist those developing the Atlas to make sure it includes the types and forms of data
that potential users want in a mapping tool. As a professional in the natural resources field or one who
makes decisions using natural resource data, you have important insights about the type of data you use,
the forms in which you use it, and your needs for additional data to aid in your work.
It should take you less than 10 minutes to complete the online questionnaire. Please answer the questions
to the best of your knowledge and as completely as possible. This survey is voluntary and completely
confidential. Your responses will not be associated with your name or any personal information.
Follow this link to participate in the survey: [individualized Qualtrics link here].
Please contact us if you are unable to complete the survey or if you would like to refer others to take the
survey. You will not be able to forward this link to others to complete.
We would be happy to answer any questions or listen to any comments you may have about this study.
Please feel free to contact me by phone at 612-624-5327 or by email at fello067@umn.edu. Once the tool
is developed, we will be asking professionals such as yourself to pilot the Atlas and provide feedback.
I thank you in advance for your participation in this important study.
Sincerely,
Sarah Fellows
Researcher, Center for Changing Landscapes
University of Minnesota
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Appendix B. Atlas Data Needs Assessment Survey
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29

30

31

32

33
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Appendix C. Ability to Include Respondents’ Datasets Used in Atlas
Have
Closely Aligned
Don't Have, Possible to Acquire
Don't Have, Difficult to Acquire
Unknown

Biota
Biodiversity
Minnesota Biological Society rankings
DNR Native plant communities
Boundaries - Natural
Wetlands
Ecoregions
Biomes
Boundaries - Administrative/Ownership
Parcels
Local Government Units
County
State
State Parks and Waysides
Utility Territory Service Areas
Scott County GIS Municipal boundaries
Climate
MN State Climatology
Earth Observation data (NASA?)
MN climatology working group
MCES (Met Council Energy & Sustainability?)
Cultural & Historic Resources
Tribal/internal sources
Economy
Occupancy
Environment - Conservation & Protected Areas
Newly Protected Areas
Regionally sig ecological areas
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DNR Managed Areas
Recreation Compass/Online Mapping
publicly owned parcels
TNC specific data
metro collaborative parks
Regionally sig ecological corridors
Fisheries Management Plans
LSAG
Environment - Degraded Areas
MPCA - Sites of Interest
Superfund sites
Forestry
Forest Cover (NLCD?)
FIM (Stand Level, State Inventory, Private Lands Included)
FIA (County Level, Multiple species, layers,etc.)
Canopy Height
Agency inventory (County Level?)
LRI
All-lands combined inventory (FIM?)
Geology - lithology and land forms
Surficial
Bedrock
Basement (Precambrian)
County Geological Atlases
USGS (MGS likely supercedes)
MGS (Have a lot of MGS data already)
Groundwater
Monitoring data (MGS geochemistry)
MN DNR (County Atlas?)
USGS
Imagery - orthophotography
Farm Service Agency
Mn Geo WMS Service
Hillshade
ESRI basemap
Google maps
Google aerial imagery
LiDAR
Colot Infrared Imagery
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Minnesota Historical Aerial Photographs
County's GIS Dept.
Scott County GIS Orthoimagery
real time high resolution imagery
Drone acquired imagery from own data collection
Infrastructure
Metro Collaborative Trails and Bikeways
MetroGIS parcels
Stormwater/Sewer/Drainage networks
Culvert inventory
RoadCenterlinesPW
Land Dept Roads
City infratructure maps
County infrastructure maps
Land Cover/Land Use
MLCCS (MN Land Cover Classification System)
NLCD (Nat. Land Cover Database)
Land Cover Change (in NLCD)
Forest Cover (Component of MLCCS & NLCD)
USDA-NASS Cropland Data Layer
FSVeg_SuperiorNF
Metro Collaborative Parks
County's GIS Dept.
Planned Land Use
Satellite
MDA
USFS
Recreation - parks and trails
Metro Collaborative Trails and Bikeways
Metro Collaborative Parks
Met Council Regional Trails
Social
Social - Demographics
Social - Beliefs, attitudes, and behaviors
Internally Developed Surveys
Social Media Monitoring
LSAG
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Surface Water - lakes, streams, and wetlands
DNR Infested Waters
MN Public Waters Inventory
National Wetland Inventory
DNR All Water Features (Hydrography)
Streams
Open water
Bathymetry
Cooperative Stream Gaging
MPCA Altered Watercourse
Monitoring data
Scott County GIS
Internally developed GIS data
Internally collected surface water data
Drone acquired imagery
MPCA Data Dashboard
Met Council
Local
DNR
MPCA
USGS
Topography
Digital elevation model
Topo contours
LiDAR
MnTOPO
Other
TNC resilient and connected Landscapes data
Uspatial solar insolation data
Other-state specific LiDAR data processed for solar (ex. University of Northern Iowa solar
raster)
modeled NPCS
Resilience data
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