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Physical Characteristics
Soils (continued)

Organic matter is an important factor affecting soil physical properties such as water infiltration rate and water and 
nutrient holding capacity. Unlike particle size, the amount of organic matter can change; it can be either enhanced or 
depleted in response to land management activities.
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Physical Characteristics
Groundwater
The Pollution Sensitivity of Near-Surface Materials delineates different rates at which contaminants may travel through 
the top 10 feet of the soil profile.  The different rates across the state show the range in risk level for contamination 
to infiltrate toward groundwater resources.  In some areas, the surface is so hard that it limits infiltration of water, but 
increases the risk that contaminants may run over the surface directly into lakes and streams.   

The six ground water provinces of the state are based on bedrock and glacial geology. Within each province, ground-
water sources and the availability of ground water for drinking water, industrial, and agricultural uses are similar. For 
additional information - www.mndnr.gov/groundwater/provinces/index.html
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Physical Characteristics
Climate

Minnesota’s landscape is located at the intersection of three distinct ecological biomes. Precipitation and temperature 
play an important role in defining the boundaries of these biomes. These two climate trends show different statewide 
patterns which create a range of temperature and precipitation combinations. 

Watershed-wide 30-year average:
25.8 in. (liquid equivalent)

Watershed-wide 30-year average:
38.4 degrees Fahrenheit
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Landscape Alteration
Historic Land Cover

Marschner’s Early-European Settlement Vegetation Map is interpreted from Public Land Survey notes from the 1890’s. 
This map gives an insight in to the distribution of vegetation before non-Native Americans began to significantly impact 
the land cover patterns of Minnesota.

Percent of Watershed by Marschner Land Class:
Conifer Bogs and Swamps: 71.0%
Aspen-Birch (trending to Conifers): 17.3%
Open Muskeg: 8.3%
Jack Pine Barrens and Openings: 2.0%
Oak openings and barrens: 0.6%
River Bottom Forest: 0.5%
Wet Prairie: 0.2%
Aspen-Birch (trending to hardwoods): 0.1%
Mixed White Pine and Red Pine: 0.1%
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Landscape Alteration
Current Land Cover - NLCD

Land cover data provides information on current and past land use patterns primarily derived from satellite and aerial 
imagery. The National Land Cover Database (NLCD) is a nation-wide data set classifying all lands into one of 16 catego-
ries. Every five years, an update of land cover is completed giving land cover trends over time. The most recent layer 
currently available is based primarily on Landsat Satellite data collected in 2011. 



Watershed Context Report
Rapid River

mndnr.gov/whaf

Page 14 Sept, 2017

Landscape Alteration
Current Land Cover - CDL

The USDA Crop Data Layer (CDL) gives detail about the location and amount of various types of agricultural cultivation. 
The national data contains a very wide range of crops, but only some of these are present in Minnesota and different 
regions of Minnesota have different typical crop rotations. The Crop Data Layer data is summarized to show the percent 
of land area in each major watershed used to produce each of the major crop types found in Minnesota (based on 2016 
data).
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Landscape Alteration
Habitats of Biodiversity Significance

Minnesota Biological Survey (MBS) ecologists rank the biodiversity of habitat sites based on the presence of rare species 
populations, the size and condition of native plant communities within the site, and the landscape context. In many areas 
of Minnesota, remaining sites occur primarily along steep slopes and near water features, while most of the upland has 
been converted to human use. For more information visit - www.mndnr.gov/eco/mcbs/biodiversity_guidelines.html

There are four biodiversity significance ranks, outstanding, high, moderate, and below:
•	Outstanding sites contain the best occurrences of the rarest species, the most outstanding examples of the rarest 
native plant communities, and/or the largest, most ecologically intact or functional landscapes.
•	High sites contain very good quality occurrences of the rarest species, high-quality examples of rare native plant 
communities, and/or important functional landscapes.
•	Moderate sites contain occurrences of rare species, moderately disturbed native plant communities, and/or 
landscapes that have strong potential for recovery of native plant communities and characteristic ecological pro-
cesses.
•	Below sites lack occurrences of rare species and natural features or do not meet MBS standards for outstanding, 
high, or moderate rank. These sites may include areas of conservation value at the local level, such as habitat for 
native plants and animals, corridors for animal movement, buffers surrounding higher-quality natural areas, areas 
with high potential for restoration of native habitat, or open space.

Area of Sites of Biological Significance Rank 
Outstanding:  138.2 sq. mi. (14.6%)
High:  20.2 sq. mi. (2.1%)
Moderate:  59.3 sq. mi. (6.3%)
Below:  0.0 sq. mi. (0.0%)

http://www.mndnr.gov/eco/mcbs/biodiversity_guidelines.html
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Landscape Alteration
Change in Water Storage - Wetlands

In much of Minnesota, the historic landscape had many more seasonal and perennial wetlands. Land has been drained 
using ditches and tile lines, streams have been straightened to accommodate agriculture, communities and roads.
The scale of this change has accelerated the rate at which rain fall moves through the system, creating rapid fluctuations 
in Minnesota’s stream and lake levels. 

Hydric soils form when the soil is saturated for a long enough period of time during the growing season to create an an-
aerobic condition. This is a lasting change that allows soil scientists to use the extent of hydric soils today to approximate 
where there were saturated soils historically. 

Comparing the extent of hydric soils to the extent of current wetlands provides an estimate for the amount of wetland 
loss that has taken place within the watershed.

Watershed Hydric Area:
Area: 858.2 sq. mi.

Percent of major watershed: 90.9%

Watershed Wetland Area:
Area: 893.8 sq. mi.

Percent of major watershed: 94.7%
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Landscape Alteration
Change in Water Storage - Streams

In addition to loss of storage in wetlands, more than 50% of Minnesota’s streams have been altered by ditching or im-
poundments. This alteration has also accelerated the rate at which water leaves the landscape, compounding the impact 
from lost wetland storage.

Watercourses within Watershed:
Class: length in miles (% of all watercourses)
Natural: 265.6 mi. (24.4%)

Altered: 786.1 mi. (72.1%)

Impounded: 2.5 mi. (0.2%)

No Definable Channel: 36.5 mi. (3.4%)
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Human Aspects
Population 

The distribution of human populations on the landscape is the primary driver of land use patterns over time. As popula-
tion distributions change over time, the types of land use pressure and impacts change.

Major Watershed Population:
People per sq. mi.: 0.19
Total Population: 182

Major Watershed 
Population Change:
2000 to 2010: -33
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Human Aspects
Transportation Networks

Roads, railroads, and other infrastructure impacts the way water moves across the landscape by channelizing water 
along roadways and creating storm water systems for communities. These built features also change the connections be-
tween terrestrial habitats by disrupting travel corridors and bisecting habitat patches. Often these human networks are 
also the conduits for spreading other threats such as invasive species across the landscape and between water bodies. 

Road Length by Type within Major 
Watershed:  
Interstate: 0.0 mi. (0%)
U.S. Highway: 0.0 mi. (0%)
MN Highway: 20.9 mi. (9%)
County Highway: 48.5 mi. (20%)
Municipal Road: 0.0 mi. (0%)
Township/other: 170.3 mi. (71%)
Ramp: 0.0 mi. (0%)

Percent of Major Watershed Cov-
ered by Impervious Surfaces:  
0.04%
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