
Proposal for Statewide High Resolution Digital Elevation Data  
 
Proposal: That the appropriate Departments of the State of Minnesota jointly prepare an 
initiative for the Governor’s budget for the 2009 legislative session to acquire statewide 
high resolution digital elevation data for use by all levels of government and the private 
sector.  In particular, Administration (LMIC), DNR, Transportation, PCA, Agriculture, and 
BWSR have critical requirements for this data and should lead the initiative. 
 
High resolution elevation data is an essential part of the permanent infrastructure of 
Minnesota. Natural resource management, agriculture, transportation, construction and 
many other sectors of Minnesota’s economy and government require accurate 
measurements of the earth’s surface elevation to provide three-dimensional high 
resolution digital maps, essential for most GIS-based applications. Traditionally, most 
topographic maps for the state were derived through photogrammetric processes with 
limited field verification and limited resolution.  Low resolution digital elevation data is 
currently provided by USGS, however it lacks the precision required for many 
applications described in this proposal. 
 
Most high resolution elevation data is now being acquired by LiDAR (Light Detection and 
Ranging), with lasers mounted on small aircraft. The cost has rapidly diminished since 
year 2000 because of changes in technology, however the price is stabilizing due to 
non-technology constraints like flight and ground-calibration costs.  Large-scale 
acquisition is much more efficient than the current approach of ad hoc small-area 
acquisition, since the vendors have to move in equipment and set up operations with 
each acquisition. Uniformity of data across county and watershed boundaries is also 
assured with larger area acquisitions. High resolution digital elevation data can often 
substitute for much more expensive on-the-ground survey work for pre-design and 
design work in transportation and other applications. Data access is also a cost issue, 
since many counties that have purchased the data individually maintain it as proprietary 
data, available only for a substantial fee.  
  
The potential cost of statewide acquisition has been significantly reduced with the 
current project for the Red River Basin and would be approximately $7.1 million based 
on bid price from the Red River project. The currently proposed acquisition of data for 
seven flood counties of the southeast would reduce that to about $6.6 million.  Donation 
or reduced cost purchase of data from other counties where it exists would further 
reduce total costs. Expected payback in reduced costs for transportation planning, flood 
plain mapping, TMDL studies and mitigation, and other applications would be rapid. 
 
Some of the needs for and applications of high resolution elevation data include: 
Soil and water management   

• The Impaired Waters program requires elevation data and models, both in 
determining sources of sediment and turbidity, and in predicting the effectiveness 
and targeting of practices and structures for reducing the impairments. The cost 
of design and installation of structures and practices would also be reduced with 
baseline high resolution elevation data. 

• Floodplain mapping and management require accuracy beyond currently 
available data. Mapping of facilities such as livestock operations, agricultural 
chemical storage, housing, and other infrastructure relative to accurate flood-
return predictions is critical. 



• Wetland delineation, mapping, and restoration or construction all require 
accurate elevation data.  For example, determination of optimal locations to 
create wetlands for mitigation of the hydrologic and water quality effects of 
artificial drainage is currently impeded by the lack of high resolution elevation 
data. 

• Sinkholes are easily mapped using LiDAR. This has been accomplished in the 
karst region of northeast Iowa, where statewide LiDAR has been acquired. 

• Agricultural drainage installation, management and mitigation is greatly 
improved with digital elevation data. 

• Prediction of water levels and movement is also essential in stream, lake, and 
wetland habitat management for fish and other aquatic species, ranging from 
ducks to wild rice. 

• Planning for and managing urban stormwater, using models with accurate 
elevation data, is essential in management of its interaction with natural bodies of 
water. 

• Soil mapping and erosion prediction are based on steepness, position on, and 
shape of the slope, requiring high resolution elevation data. 

• Streambank and bluff erosion can be measured by elevation changes from 
baseline and are being used in the Minnesota River Basin. 

 
 
Transportation, Construction and Land Use Planning 
 
Land Use Planning: The location of infrastructure relative to wetlands, lakes, streams, 
forests and other features has large implications both for maintaining ecosystem 
functions and for the efficiency of infrastructure construction and maintenance. Many of 
the Metro counties have acquired high resolution elevation data for this purpose.  
 
Transportation, including roads, rail, river, and air: The precision of LiDAR-acquired 
elevation data is sufficient to allow planners to rapidly move through the planning, cost 
estimation, and design phases of most projects, without intensive prior on-the-ground 
surveys.  Where high resolution digital elevation data is not available, the agency has to 
contract for it, either as small-area LiDAR flights or on-the-ground surveys. Both are 
expensive on a cumulative basis over projects. Applications range from hydraulic 
analysis for bridge and culvert work to route alignment and grade setting for the 
balancing of earthwork.  The data are essential for visualization of potential projects, 
which facilitates public involvement in transportation project decision making.  It is also 
essential in preparing for compliance of transportation projects with environmental 
permitting requirements. 
 
Construction of buildings and other infrastructure require high resolution elevation data. 
Determination of site suitability, whether for livestock facilities in rural areas or urban 
office buildings requires evaluation relative to the surrounding landscape features, and is 
often documented in a required Environmental Impact Statement.  Site design, for the 
structure and its surroundings is elevation-dependent, incorporating a stormwater 
management plan and facilities.  Planning for construction site erosion control likewise 
requires a site elevation map. 
 
In summary, high resolution digital elevation data is an essential part of Minnesota’s 
information infrastructure and needs to be acquired on a statewide basis. 


