
CHAPTER 5
KEY CONCEPTS
1. The streams of this watershed currently are not “natural” 

Most of the streams within the watershed have been altered by human activity. Most streams that were 
present naturally have been straightened and widened. Other streams have been created by grading or 
tiling. Some streams which did exist have been enclosed within pipes and culverts.

2. Stream assessments identify problems 
Nearly half of the significant streams in this watershed were reviewed in the field. Of these, 57% had 
signs of moderate to severe streambank erosion. Only 1% of streams in urban areas were considered to 
be stable. 

3. Increases in flow make small streams act like larger rivers 
Streams throughout the watershed are often wider and lower than they were historically. They have 
formed wider and deeper channels to convey larger volumes of water.

4. Buffers wanted 
Buffer strips along streams were either absent or were not wide enough along almost half of the smaller 
streams across the watershed. This means nearly 100 miles of stream length could use better buffers.

HOW DO THESE CONCEPTS INFLUENCE DEVELOPMENT OF THE PLAN? 
Current levels of streambank erosion and management are far above historic levels. Private property 
and infrastructure near streams are put at great risk. Adequate stream buffers can reduce runoff, slow 
velocities, resist erosion, filter pollutants and provide important habitat.
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71%

4-10 times
wider now than they were prior to pioneer 
settlement. As they widen, streambanks 
are eroded, displacing trees and large 
amounts of soil; nearby property and 
infrastructure is often threatened.

What is a buffer?  Buffers slow and filter runoff before it enters the stream.

57%
of all field 
assessed 
streams 
had 
moderate 
to severe 
erosion

48%
of smaller 
streams (0 or 
1st order) have 
no stream 
buffer or have 
a buffer that 
is less than 
50 feet in 
total width

239
miles of streams reviewed as part 
of the development of this plan

of streams (1st 
order and above) 
are incised or 
deeply incised 
meaning they 
have downcut 

or become

lower over time

Many streams are



streams of the same order must meet in order to move up to the next order. For 
example, at the confluence of a first and second order stream, the downstream 
segment remains classified as a second order stream. The second order stream does 
not become a third order stream, until it meets another second order stream. (1)

The Walnut Creek watershed includes first, second and third order streams. Most 
of the perennial streams in the watershed are of the first order. Lower sections of 
the Little Walnut, South Walnut and North Walnut Creek are second order streams. 
Walnut Creek is a third order stream downstream of its confluence with Little Walnut 
Creek.

Throughout the watershed, there are many swales, ditches, depressions and small 
streams that drain significant areas, yet do not have perennial flow and are not 
classified as first order streams. These drainage paths are clearly visible on LiDAR 
topographic imaging available through the State of Iowa. To better understand the 
properties of key flow paths throughout the watershed, many of these features have 
been mapped as “zero order” streams. As part of this effort, they were studied in 
similar detail to the more defined stream segments within the watershed. 

Most of the streams reviewed in this plan are "zero order" and "first order" streams.

Stream Order Length Within Watershed (miles) Proportion of All Streams

0 143 60%

1 58 24%

2 21 9%

3 17 7%

Streams that have year-round continuous flow during periods of normal rainfall are 
called “perennial streams.” “Intermittent streams” normally stop flowing for extended 
periods each year. “Ephemeral streams or channels” usually only have surface flow right 
after rainfall events. (Adapted from Wikipedia definition of “perennial stream”).

Stream Order
Stream order is an important concept to understand in watershed planning. Streams 
of different sizes often have different challenges and opportunities for improvements. 
The IDNR has created maps of streams throughout the state. They group these 
streams into classes by stream order using the Strahler method. The headwaters 
of a given stream, where perennial flow is first observed are defined as first order 
steams. When two first order streams meet, they join to form a second order stream. 
When two second order streams meet, they join to form a third order stream. Two 

Source:  

1. State University of New York; http://www.fgmorph.com/fg_4_8.php  

USGS website; http://usgs-mrs.cr.usgs.gov/NHDHelp/WebHelp/NHD_Help/Introduction_to_the_NHD/Feature_Attribution/Stream_Order.htm
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Stream order classification Source: Stream order 1-3 data: IDNR Natural Resources GIS Library website.  Stream order “zero” data as mapped 
by RDG Planning & Design, using information from Iowa Geographic Map Server website.
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ZERO ORDER STREAM: A small "zero order" stream passes through a grass buffer in this photo.

SECOND ORDER STREAM: A "second order" stream pass through a treed buffer.

FIRST ORDER STREAM: "First order" streams are often more defined and have constant flow.

THIRD ORDER STREAM: A lower section of Walnut Creek is a "third order" stream

Source (all): RDG
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Stream Order

Source: Stream order 1-3 data: IDNR Natural Resources GIS Library website.  Stream order “zero” data as mapped 
by RDG Planning & Design, using information from Iowa Geographic Map Server website.

Source: Analysis by RDG Planning & Design, using field observations and information from Iowa Geographic Map Server website.
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Pond

Vertical Stream Character
These basic categories were used to describe the general types of stream cross-
sections that have been observed during field assessments and desktop GIS 
information review. They are used to evaluate the relationship of a stream to the 
surrounding areas and the severity of past erosion. 

Larger streams are more likely to be incised or deeply incised. Ravines most 
commonly appear on smaller streams with steep slopes.

Vertical Stream Character by Stream Order

Stream Order P U D I DI R G V

0 3% 11% 55% 9% 8% 10% 2% 2%

1 8% 2% 28% 11% 45% 6% 0% 0%

2 4% 0% 2% 14% 73% 2% 5% 0%

3 0% 0% 0% 0% 100% 0% 0% 0%

Vertical Stream Characteristics

Character Type Description

P Pond Wet ponds, usually located on zero to second order streams and 
usually created by an artificial dam.

U Undefined

These are parts of zero and first order streams in agricultural lands 
in the flat, upper areas of the watershed. Paths of concentrated flow 
are difficult to discern from topographic information. Sometimes 
these paths can be determined by wet areas observed in aerial 
photographs. There is little or no daily flow observed between 
rainfall events.

D Defined
Sections of zero to second order streams where the flow path can be 
seen using LiDAR topographic maps. Road ditches, swales and more 
concentrated flow paths in farm fields fall into this category.

V Valley
Similar to a ravine, but with more gentle side slopes and with 
minimal active erosion. Flow passes through a narrow point. The top 
of the valley is most often more than 100 feet wide.

I Incised

Erosion is visible on some portions of zero to second order streams 
where the stream is beginning to downcut into the soil. This 
“incision” usually begins on streams with moderate to higher slopes 
with a narrow cut of one to five feet in width and one to two feet 
in depth. In this condition, normal stream flow is beginning to be 
separated from the rest of the natural flood plain. 

DI Deeply Incised

Where downcutting has progressed past a small incision, erosion 
can range from three to fifteen feet (or more) in depth, at widths 
from 5 to more than 50 feet. The cross-section of the stream is 
actively deepening and/or widening to convey additional flow. Most 
of the higher order stream segments within the watershed fall into 
this category. At this stage, normal stream flow is disconnected 
from the surrounding flood plain. 

R Ravine

Ravines (or gullies) were considered to be smaller order stream 
segments, usually with steeper slopes. Active downcutting is often 
visible in these segments. The rate of erosion is moderate, with the 
stream channel cross-section forming a “V” shape with a narrow 
bottom and steep sides. The top of the ravine is usually 20 to 100 
feet wide.

G Gorge

Similar to a ravine, but with more rapid erosion. The channel cross-
section has a wider bottom, forming a shape more similar to a “U.” 
Depths of erosion can exceed 20 feet and the top of the gorge can 
be 40 to 60 feet in width.

DefinedSource: Analysis by RDG Planning and Design based on data from Iowa Geographic Map Server website.
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Incised

Defined

Undefined

Defined

Deeply Incised

Ravine

Gorge Source: Greg Pierce

Source: RDG

Source: RDG

Source: RDG

Source: RDG

Source: RDG
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Horizontal Stream Character
These basic categories were used to describe the general types of stream alignments 
that have been observed during field assessments and desktop GIS information 
review. They are used to evaluate the relationship of a stream to the surrounding 
areas and the potential for movement of the stream. 

Knickpoint

Meandering

Oxbow

Horizontal Stream Characteristics

Character Type Description

B Braided This is where the stream is divided into multiple paths, separated by 
islands or where multiple points of erosion have occurred.

M Meandering The stream weaves back and forth through a series of tight curves.

O Oxbow

These are remnants of past channel locations. As the stream moves 
and meanders, low spots are left in the landscape where the stream 
channel used to be. They are often filled with sediment during large 
flood events, becoming much more subtle features over time. Since 
these are no longer the primary path of flow of the stream, they were 
catalogued as “zero order” streams, even though they usually were 
found alongside higher order streams.

K Knickpoint

These are segments where a sudden drop or waterfall occurs. 
Below the drop, the stream is actively incising (downcutting). These 
knickpoints tend to work their way upstream over time, as erosion 
grows more significant. The downstream channel is left wider and 
flatter than before, able to convey larger flows at lower velocities than 
the stream above. These are usually located on smaller order streams. 
Often, the downstream alignment follows a straightened path. The 
knickpoint is usually at a defined point, but for the purpose of this 
analysis, longer segments were defined as this feature type when the 
knickpoint existed within them. 

S Straightened

Almost all segments have been altered, straightened or restricted 
from movement in the past. For this analysis, the stream was 
defined as straightened if it was a stream with constant flow where 
the alignment and general character of the original drainage ditch 
construction was clearly evident.

N/A No Definition
The location and character of most of these segments have been 
significantly altered by human activity, but they don’t clearly fall 
within any of the definitions above.

Horizontal Stream Character by Stream Order

Stream Order B M O K S N/A

0 <0.1% 3% 3% 6% 7% 81%

1 0% 30% 0% 1% 28% 42%

2 0% 61% 0% 0% 30% 9%

3 0% 70% 0% 0% 25% 5%

Source: Analysis by RDG Planning & Design, using field observations and information from Iowa Geographic Map 
Server website. Source (all): Iowa Geographic Map Server website.
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Straightened

Straightened Aerial

Tiled

Larger streams develop meanders more frequently. Stream meandering is a natural 
process; however, increases in streamflow and sediment load can accelerate that 
process far beyond natural levels.

Why are the horizontal characteristics of a stream important?
These characteristics tell much about the history of a stream and how it is expected 
to behave in the future.

• Meandering streams are changing paths over time.  The rate of change may 
be more rapid in areas with higher flow.

• Oxbows are past stream channels, where the main path has moved a different 
direction, leaving a depression or pond where the old channel used to be.

• Knickpoints indicate that there may be active erosion (downcutting) which 
will move upstream over time.

• Straightened streams have had their paths altered by construction of ditches, 
dikes or levees.  They usually will push water downstream at an accelerated 
speed, which could lead to more significant erosion downstream.

• Some drainage paths with relatively large drainage areas (more than a square 
mile in some cases) may not show signs of being a stream at all.  In agricultural 
areas, this is usually due to the installation of subsurface tile drainage lines.

Source: RDG

Source: RDG

Source: Iowa Geographic Map Server website

85



Vertical Stream Characteristics

Source: Analysis by RDG Planning & Design, using field observations and information from Iowa Geographic Map Server website.
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Horizontal Stream Characteristics

Source: Analysis by RDG Planning & Design, using field observations and information from Iowa Geographic Map Server website.



Stream Evolution
One method of stream path change involves 
sediment settling out of flow in areas where 
velocity is reduced (i.e. inside curve of stream 
bends, downstream of obstructions like downed 
trees or debris piles). As sediment collects, it piles up and can change the normal 
path of flow, often forcing it toward the outer banks of the stream. As this happens, 
stream velocity increases along the edges of the stream, leading to more streambank 
erosion. The sediment lost from the streambank is carried downstream until it 
reaches a place where velocities slow to a point where sediment can settle out. This 
is a cycle of erosion and deposition which repeats over time. The stream meanders, 
and flow paths form and disappear. In some areas along Walnut Creek, there is 
evidence of past meanders that are more than 500 feet from the current stream.

Changes in land use can magnify this effect to levels not seen within the native 
landscape. Increases in the rate and volume of runoff result in faster and deeper 
streamflows. These effects increase the erosive force on the bed and banks of the 
stream. This shear force cuts against stream banks, widening the stream. The bed of 
the stream begins to be incised, or downcut. 

Sources of increased sediment loads, such as cropland, gullies and construction sites 
with insufficient controls can accelerate the cycle of stream evolution. Over a long 
period of time, a wider and flatter stream is created, capable of conveying higher 
flow volumes. The new channel is often several feet lower than the natural stream 
bed. This results in a stream that is disconnected from the flood plain above. When 
streams are disconnected from their floodplain, it is more difficult for water to spread 

out across the floodplain 
where it can flow more 
slowly allowing for 
absorption and filtration. 
Disconnection also 
changes the habitat 
conditions for a variety 
of plants, insects and 
animals which rely on 
having access to a stable 
boundary between 
stream and floodplain.

Areas where sediment has deposited

Evidence of past channel locations seen in LiDAR topography

Past Channel Locations

The study of stream 
evolution is called 

fluvial geomorphology. 

Channel Evolution: Progressive Stages of Channel Incision 
Source: Schumm, 1999
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2015 RASCAL Survey 2014 Clive Assessment Combined

Bank Stability miles miles miles

Stable 5.89 20.8% 0.10 0.7% 5.99 14.4%

Minor Erosion 7.72 27.3% 4.24 31.6% 11.97 28.7%

Moderate Erosion 7.41 26.2% 5.83 43.4% 13.24 31.7%

Severe Erosion 7.26 25.7% 3.26 24.3% 10.52 25.2%

Total 28.29 13.43 41.72

Streambank Stability Analyses
Two separate stability studies were reviewed as part of development of this plan. 
The first was completed within the scope of this planning process by staff from the 
Polk County Soil and Water Conservation District. Their efforts completed a RASCAL 
(Rapid Assessment of Stream Conditions Along Length) survey of more than 28 
miles of streams, primarily in the rural areas of this watershed. This assessment 
was completed in the field during the summer months of 2015, walking along each 
segment using a GPS data collector equipped with the RASCAL software to gather 
information about a variety of characteristics of the stream.

The second was the 2014 Clive Stream Assessment Report Update. This study 
reviewed the stability conditions of streambanks of more than 13 miles of streams 
within the City of Clive. Most of these assessments were completed within 
the publicly owned Clive Greenbelt. This report was an update to assessments 
completed in 2009, which was conducted using the RASCAL protocol.

Collectively, these two studies evaluated streambank stability for nearly 42 stream 
miles within this watershed. This represents a current evaluation of 44% of the total 
length of first through third order streams in this area. Other studies have also been 
completed in the past by other cities, which were reviewed as part of development of 
this plan. In some cases, specific GIS data from these other studies was not available 
for analysis. In other cases, the data provided was from before 2014, so it was not 
considered a current evaluation of stream conditions and was not included in the 
statistical analysis for this plan.

These assessments generally grouped streambank conditions into four categories:

• Stable—Banks were protected by natural vegetation and were not showing signs 
of lateral erosion.

• Minor erosion (or moderately stable)—Banks were mostly protected by natural 
vegetation, but the banks were showing signs of minor erosion.

• Moderate erosion (or moderately unstable)—Natural vegetation was not protecting 
major portions of the stream. Outer banks were often showing signs of erosion. 
Often there were some signs of trees and/or other vegetation falling into the 
stream within these segments.

• Severe erosion (or unstable)—Some straight reaches and inside bends were 
actively eroding, as well as almost all of the outer bends. Trees and vegetation 
were frequently falling into the stream. Little or no natural vegetation was 
protecting the banks of the stream.

Definitions above were adapted from IDNR RASCAL protocol instructions.

What is notable from these studies is that streambanks appear to be more unstable 
in urban areas. Less than 1% of streams in urban areas were categorized as “stable,” 
with 21% in this condition in the rural assessments. Moderate erosion is also much 
more noticeable in urban areas than in rural areas.

It is estimated that 11,300 tons of sediment loading per year may be caused by 
streambank erosion. Primary sources of this erosion are the 88.7 miles of stream 
segments that were categorized as “incised” or “deeply incised.” The methods of 
water quality modeling that generated these estimates are explained in greater detail 
in Chapter 6 and in the appendices of this plan.

Less than 1% of urban streams assessed were categorized as stable. 68% of urban streams were seen to have moderate 
or severe erosion.

Source: Includes analyses by Polk County SWCD (2015) and Clive Stream Assessment Report Update (2014).

Sediment Load: How is it estimated?

To calculate sediment loads generated by streambank erosion, erosion rates were 
established for each of these four conditions. To account for loadings where streams were 
not assessed, the ratios above were applied to all streams which were noted as having a 
vertical condition as “incised” or “deeply incised,” as described earlier within this plan. 
Ratios from the 2015 RASCAL survey were applied to non-assessed streams in rural areas. 
Ratios from the 2014 Clive Assessment were applied to those streams in urban areas.
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Rascal Streambank Stability

Source: Includes analyses by Polk County SWCD (2015) and Clive Stream Assessment Report Update (2014).
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Stream Width
Streams throughout the watershed have changed significantly since pioneer 
settlement. The early surveyors measured the width of streams as they surveyed 
each section line (or the edge of each square mile of land). They would measure the 
width of streams by the numbers of links on their surveyor chains. Each chain had 
100 links and the chain was 66 feet long. So each link in the chain was eight inches 
in length. By reviewing the original survey maps of this area, we can determine the 
width of the stream in their time (mid 1800s) and compare it today’s conditions. 

Two conclusions can be reached:

1. Fewer streams existed prior to settlement. The surveyors recorded streams 
as small as one foot in width. Many of the “zero” and some of the first 
order streams that exist today were not drawn on their survey maps and no 
measurement for stream width was recorded. As agricultural and urban uses 
have increased the portion of precipitation that is converted to surface runoff, 
new streams have been created. New streams were also created by draining the 
landscape to support agriculture during the late 1800's and early 1900's through 
installation of tiles and ditches.

2. The streams that did exist prior to settlement were much narrower than those 
we see today. The table on the following page notes changes in stream width 
between what was recorded by the original surveyors and what can be measured 
from the LiDAR survey of the state that was completed in 2007-2008. 

Survey Chain

Source: Williams Computer Science  http://eventfuljava.cs.williams.edu/s04/labs/links/

1800s Land Survey Map

1916 Drainage District Map
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ID # Location Microwatershed Stream Bottom Width (in feet) Change (in feet) % Change

Mid-1800's Recent (LiDAR)

0 Tributary to Little Walnut at Douglas Avenue 611.01 3 35 32 1067%
1 Tributary to Little Walnut at 156th Street 611.01 3 20 17 567%
2 Living History Creek at Projection of 114th Street 212.01 4 20 16 400%
3 Living History Creek at Douglas Avenue 212.01 4 40 36 900%
4 North Walnut Creek at 100th Street (Just North of I-35/80) 503.02 3 45 42 1400%
5 Tributary to North Walnut at Projection of 100th (S of Brookview) 503.22 1 30 29 2900%
6 Small Tributary to N. Walnut at Projection of 100th (N of Oakwood) 503.23 1 20 19 1900%
7 North Walnut Creek at Meredith Drive 503.01 3 45 42 1400%
8 North Walnut Creek at Douglas Avenue 502.02 4 55 51 1275%
9 North Walnut Creek at 86th Street 502.02 4 45 41 1025%

10 Rocklyn Creek at Hickman Avenue 511.01 4 40 36 900%
11 Rocklyn Creek at Douglas Avenue 511.03 1 40 39 3900%
12 Walnut Creek at Projection of 55th Street (DSM) 101.02 12 80 68 567%
13 Walnut Creek at 86th Street 201.01 10 65 55 550%
14 Walnut Creek at 100th Street 201.01 8 65 57 713%
15 Walnut Creek at 114th Street 202.01 10 45 35 350%
16 Walnut Creek at Old Alignment of 128th Street 202.02 10 60 50 500%
17 Walnut Creek at Hickman Road 203.01 10 70 60 600%
18 Walnut Creek at Douglas Avenue 203.03 8 60 52 650%
19 Little Walnut Creek at 156th Street 601.02 7 35 28 400%
20 Small Tributary to Little Walnut Creek at Meredith Dr. 601.31 4 6 2 50%
21 Little Walnut Creek at Warrior Lane 601.03 4 30 26 650%
22 Little Walnut Creek at U Avenue 602.01 3 30 27 900%
23 Tributary to Little Walnut at U Avenue 613.01 4 6 2 50%
24 Tributary to Walnut Creek at Projection of 260th (East) 701.01 7 30 23 329%
25 Tributary to Walnut Creek at V Avenue 701.01 4 40 36 900%
26 Tributary to Walnut Creek at Projection of 260th (West) 701.01 3 40 37 1233%
27 Walnut Creek at 250th Street 401.01 7 40 33 471%
28 Tributary to Walnut Creek at W Avenue 411.01 2 35 33 1650%
29 Walnut Creek at 260th Street 301.02 7 45 38 543%
30 Tributary to Walnut Creek at W Avenue 701.01 7 45 38 543%

These are 31 locations where mid-1800's surveys located and measured stream width. All are significantly wider today. Refer to Chapter 2 for more information on watershed ID numbering.

Source: Pre-settlement data from General Land Office Survey Maps from Iowa Geographic Map Server website.  Recent data based on RDG measurements from LiDAR data available from Iowa Geographic Map Server website.
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Developing Overstory Aerial

Stream Buffers
Variety of Buffer Types

Stream conditions throughout the watershed were observed and were grouped into 
seven general buffer descriptions, defined on the following page. The length of each 
type of buffer for each stream order for the entire watershed was calculated. 

Several observations can be made from this analysis.

• Nearly 50% of all “zero order” streams pass through agricultural and urban 
landscapes without any noticeable buffer.

• Grass buffers were most common on smaller first order streams.

• Buffers along larger streams are more likely to include overstory trees, either 
from historically forested areas or locations where grass buffers have been 
allowed to evolve into a young forest. 

Current Stream Buffer Widths

Existing buffers can generally be grouped into grass and tree buffers. Knowing the 
width of these buffers is important in understanding how effective each buffer will 
be in filtering runoff and providing important habitat. Buffer width for this study is 
defined as the total width measured across both sides of the stream.

Where they exist, grass buffers are often wider than 50 feet. However, 33% of “zero 
order” streams had grass buffers that are less than this width. Combining these 
lengths with those sections that were observed to have no buffer at all, means that 
57% of all “zero order” streams in the watershed have either no buffer or grass 
buffers which are less than 50 feet in width. Grass buffers can be very effective in 
smaller order streams in capturing sediments, reducing pollutant loads and slowing 
runoff velocities. Their notable absence in large portions of the watershed is a 
concern.

Most treed buffers exceed 100 feet in width. These buffers tend to get wider along 
larger streams. Many of these higher order streams pass through urban areas. 
Their larger drainage areas lead to wider floodplains, limiting other development 
opportunities. Over time, many of these open spaces have developed into wider 
buffers of overstory trees. These areas need to be maintained through selective 
clearing to prevent overgrowth or development of invasive species.

Example of Buffer Width Measurement

For this study, stream buffers were measured from 
the edges of adjacent urban or agricultural uses.

Existing 
Buffer Width

LawnRow crops

Source: Iowa Geographic Map Server website

Source: RDG
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Grass Swale

Overstory Aerial

Partial Over Aerial

Range

Tilled

Urban

Source: Iowa Geographic Map Server website

Source: Iowa Geographic Map Server website

Source: RDG Source: RDG

Source: RDG

Source: RDG
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Generic Buffer Descriptions

Buffer Type Description

N
o 

Bu
ffe

r

T Tilled Water flows directly through row crop agricultural lands 
without any type of buffer.

R Range
Streams pass through pastures used to support livestock 
operations, where they have direct access to the stream 
and no fencing or other buffer is present.

U Urban

Streams pass adjacent to residential, commercial or 
other urban land uses without a discernible buffer 
between the land use and the stream. Manicured lawns, 
paved surfaces or even structures are located directly 
adjacent to the top of bank of the steam.

G Grass A buffer of tall grasses or native vegetation (primarily 
without trees or shrubs) located along the stream.

Tr
ee

s

D Developing Overstory Overstory trees are starting to establish within what was 
previously a grass buffer.

P Partial Overstory The canopy cover of trees within the buffer is generally 
between 40 and 70%.

O Overstory The buffer along the stream is more than 70% covered 
by a tree canopy.

Generic Buffer Types by Stream Order

Stream Order T R U G D P O

0 42% 2% 5% 17% 4% 4% 26%

1 6% 1% 15% 35% 2% 7% 33%

2 0% 8% 6% 12% 5% 11% 58%

3 0% 0% 0% 4% 15% 26% 55%

Grass Buffers

Buffer Width (feet)

Stream Order < 10 11-49 50-99 100-199 > 200

0 7% 26% 48% 15% 4%

1 0% 14% 16% 43% 27%

2 0% 0% 32% 12% 56%

3 0% 0% 0% 31% 69%

Treed Buffers

Buffer Width (feet)

Stream Order < 10 11-49 50-99 100-199 > 200

0 0% 3% 20% 44% 33%

1 0% 1% 22% 36% 41%

2 0% 0% 12% 14% 74%

3 0% 0% 0% 15% 85%
The majority of treed buffers are at least 100 feet in width.

About 50% of zero order streams pass through a tilled field, pasture or urban area without a buffer.
Larger streams are more likely to have treed buffers.

By combining areas with grass buffers of less than 50 feet in width with areas with no buffer, it is found that 48% of zero 
and first order streams have inadequate buffers. Source (all): Analysis by RDG Planning and Design based on data from Iowa Geographic Map Server website.
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Stream Buffer Types

Source: Analysis by RDG Planning and Design based on data from Iowa Geographic Map Server website.
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Stream Buffer Widths

Source: Analysis by RDG Planning and Design based on data from Iowa Geographic Map Server website.
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