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ABSTRACT 

Land-use change, both historical and present, has been a source of 
channel degradation within Ozark streams. This study examines the influence of 
land use on channel morphology within the South Dry Sac Watershed which 
drains 78.5 km2. The main objectives of this study are to: (1) perform a 
geomorphic assessment of stream channel and sediment characteristics; (2) 
evaluate the effects of watershed factors on channel morphology and dynamics; 
(3) quantify the geomorphic relationships for use in stream restoration projects in 
the Springfield Plateau area. Thirty-six reaches were surveyed and evaluated in 
the field for channel cross-sectional geometry, longitudinal profile, and planform 
in both urban and rural areas of the South Dry Sac Watershed. Geospatial 
technologies were used to assess watershed land-use, channel planform and 
riparian buffers. Urban channels were found to have approximately 10% greater 
bankfull widths, 5-9% greater mean depths and 15-20% greater cross-sectional 
areas than rural channels. Additionally, urban channels were found to have about 
32-47% lower maximum residual pool depths and about 40% lower meander 
amplitudes. While overall trends are in agreement, differences between urban 
and rural channel size are not as obvious in the Ozark streams studied when 
compared to similar studies in Pennsylvania and North Carolina. This result may 
be due to low channel migration rates and presence of cohesive banks that limit 
geomorphic response. In addition, rural channel form in the South Dry Sac 
Watershed may still reflect disturbance by historical land clearing and row crop 
agriculture. Regression equations that predict channel morphology based on 
drainage area and land use are developed for use in channel restoration 
projects.  
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CHAPTER 1 

INTRODUCTION 

 
Understanding the contribution of human activities to degradation of 

watershed functions is a topic of interest within the environmental management 

field. Several studies have shown that land clearing, poor agricultural practices, 

and urbanization can change watershed hydrology and disrupt the physical 

behavior of channel systems (Graf 1977; Knox 1977; Booth and Jackson 1997; 

Booth 1990; Hammer 1972). These disturbances often increase discharge, 

flooding and sediment loads to a point that forces the stream to function outside 

its normal equilibrium (Yorke and Herb 1978; Jacobson 1995). Some of these 

channel effects include increases in width, decreased pool depth, lower sinuosity 

and higher bank erosion rates (Pizzuto et al. 2000). Additionally, increased peak 

discharges can lead to greater sediment loads, loss of critical riparian areas, and 

disruption of the stream ecosystem (Jacobson 1995).    

 The South Dry Sac Watershed is located to the north of Springfield, 

Missouri and drains portions of the Springfield Plateau of the Ozark 

physiographic region. This watershed has several characteristics that 

differentiate it from other streams described in the literature. These include the 

transportation of both fine-grained and gravelly sediment, bedrock-controlled 

beds with relatively cohesive banks, and karst drainage features. Approximately 

one-third of the basin is urbanized with the remaining area used primarily for 
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cattle and hay production. However, urbanization is encroaching further into the 

rural portions of the watershed.  

The purpose of this study is to examine the influence of land use changes 

on channel morphology within the South Dry Sac Watershed. Land use research 

has been conducted on other larger Ozark rivers including the Gasconade, 

Eleven Point, Current and Buffalo River (Jacobson 1995; Panfil and Jacobson 

2001). These studies document the effects of changing land use on channel 

morphology at the basin-scale. In the Buffalo River Basin, it was reported that 

shallower channels and eroding banks were more common in reaches where 

forest had been cleared (Panfil and Jacobson 2001). In the Current River Basin, 

Panfil and Jacobson present a theory of geomorphic lag related to gravel bar 

distribution being linked to historical land clearing, rather than present land use 

(2001). Similar trends may be occurring within the South Dry Sac Watershed, 

however, no data is presently available to address this question. 

  There are 3 main objectives of this thesis research: 

1. Perform a geomorphic assessment of stream channel and sediment 
conditions in the South Dry Sac Watershed. 

 
 Currently, no data exists on the channel morphology or sediment 

characteristics in the South Dry Sac Watershed. Data collected from this study 

can be used to further enhance scientific understanding of the fluvial processes 

in the Springfield Plateau.  
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2. Evaluate the effects of watershed land use on channel morphology 
(width, depth, channel slope, riffle-pool spacing, pool depths, and 
planform) and dynamics (flow capacity, roughness, and sediment 
size). 

 
 There are three important aspects of this objective. First, drainage area 

relationships are established to understand and predict spatial variation in 

geomorphic variables. Second, differences between urban and rural stream 

characteristics are quantified to aid in understanding the influence of land-use on 

channel morphology. Finally, the effect of riparian vegetation conditions on 

channel morphology and stability is discussed.   

3. Quantify the geomorphic relationships present in the South Dry Sac 
to plan and design stream restoration projects in the Springfield 
Plateau area. 

 
 Restoration efforts for urban and degraded channels within the Springfield 

Plateau are currently being discussed. Data sets that describe channel 

dimension, planform configuration, and sediment characteristics will be 

developed.  Regression analysis is used to develop descriptive equations that 

can be used to predict channel morphology. 

 
HYPOTHESES 

The following hypotheses will be tested: 

1. Geomorphic characteristics systematically change downstream as a 

function of drainage area (Leopold et al 1964; Klein 1981; Rosgen 1996). 

2. Urban channels are wider, and have larger cross-sectional areas than 

rural channels (Hammer 1972; Pizzuto et al. 2000; Doll et al. 2002). 
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3. Streams with forested buffers are wider and shallower than grass buffered 

streams (Clary and Webster 1990). 

 

BENEFITS OF RESEARCH 

This study will provide three main benefits. First, it describes a 

geomorphic understanding of channel processes of present-day Ozark streams, 

particularly in areas of recent urbanization. Next, the data set generated can be 

compared with other watersheds to understand broader implications of this 

research to the science of fluvial geomorphology.   Finally, this research project 

will assist local resource planners in understanding watershed processes for 

which there is little previous knowledge. In addition, it will provide local watershed 

managers with a data set on which to base stream restoration efforts, habitat 

improvements and wise land-use planning strategies.  
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CHAPTER 2 

LITERATURE REVIEW 

 
This chapter provides a foundation for the South Dry Sac Watershed 

channel morphology study. The four salient aspects of this watershed study are 

addressed. First, basic fluvial geomorphology vocabulary and concepts are 

discussed. Next, the influence of land-use on the dynamics of channels is 

presented. Thirdly, Ozarks land-use history and stream characteristics are 

discussed to provide an overview of the study area and other research on Ozark 

streams. Finally, restoration and management practices are addressed. Although 

the South Dry Sac is unique in some ways, it shares many of the same 

characteristics with surrounding Ozarks watersheds. The interconnectedness of 

these subjects must be understood before an accurate stream channel 

morphology assessment and restoration project is launched. 

 
CHANNEL GEOMORPHOLOGY  

Understanding fluvial processes is imperative when attempting to link 

land-use change to stream morphology. Fundamentally, channel morphology is 

dependent on many variables. Geology, soil type, discharge, sediments and 

riparian conditions are just some of the key determinants of channel morphology 

(Brush 1961). These factors ultimately control the size and shape, or cross-

sectional geometry, of a particular stream channel reach.  
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The Bankfull Channel 

Cross-sectional profile.  The pattern, shape and dimensions of alluvial 

channels are built and maintained by the hydraulic characteristics of the stream 

(Cooke and Doornkamp 1974). Bankfull discharge is most often regarded as the 

channel forming flow, or ñdominant dischargeò, with a recurrence interval every 

1.5-2 years (Morris 1996).  Leopold (1994) states that the greatest rates of 

erosion, sediment transport, and bar-building occur during bankfull or near-

bankfull discharge. However, the exact definition of bankfull discharge and its 

role in channel forming events has been a topic of debate among 

geomorphologists (Williams 1978). While the 2-year flood is sometimes used to 

approximate the dominant discharge, some studies indicate that more frequent 

flows near or less than 1-year discharge can control channel morphology (Martin 

2001). Major flood events with frequency greater than 5 years do move the most 

sediment. However, the long return frequency of these extreme events limits their 

channel-forming significance relative to more frequent bankfull events.     

Discharge is often deemed the key variable controlling channel width 

morphology (Miller 1984). However, Rosgen (1996) elaborates that channel 

width is a function of three main factors: discharge frequency and magnitude, 

transported sediment size and type, and bed and bank material composition.  

The key variable to explaining channel depth morphology is sediment regime and 

present streamflow (Miller 1984; Rosgen 1996).  Additional factors controlling 

mean depth include valley morphology, basin relief, and bed and bank materials. 

The relationship of width to depth is expressed as an index value, which 
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describes the shape of the channel. Channel cross-sections with high 

width:depth ratios are wide compared to their mean depths, and vice versa.  

Geology also plays a role in channel morphology. Channels constrained 

by rock outcrops are referred to as bedrock-controlled (Cooke and Doornkamp 

1974). Bedrock channels tend to be wider as a response to the resistant bed 

preventing the channel from deepening (Leopold 1994). The influence of karst 

topography on channels is also noteworthy. Sinking creeks, or losing streams, 

can divert runoff into subsurface areas via swallow holes and underground cave 

systems. This can leave segments of stream reaches dry during periods of base 

flow (Thornbury 1969). Further, it may be possible for karst drainage to reduce 

the magnitude of the dominant discharge relative to the drainage area of the 

watershed (Martin 2001).     

Longitudinal profile.  The longitudinal profile is perpendicular to the 

channel cross-section as one looks up and down stream. Stream bed elevations 

of a stream from source to mouth tend to reveal a concave upward profile (Cooke 

and Doornkamp 1974). This trend is a product of discharge, sediment load, size 

of debris, flow resistance, velocity, width, depth, and slope (Leopold et al. 1964). 

At the reach scale, bedform features along the longitudinal profile usually occur 

as pools, riffles and point bars. Pools are defined as areas of low topography 

within the channel usually with smaller bed material relative to the rest of the 

channel. Pools generally occur adjacent to point bars along the cutbank at bends 

in the channel (Keller and Melhorn 1981). Point bars are formed by the 

deposition of coarse material adjacent to pools on the inside of meander bends. 
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The cross-section at this segment of the stream appears asymmetrical. Riffles 

are defined as topographically high segments within the channel that are 

composed of coarse-grained material.  The channel cross-section is typically 

symmetrical at riffles (Keller and Melhorn 1981).  Pool-riffle sequences are found 

in both alluvial and bedrock channels. However, pools form more readily in 

streams with coarse bed material. Gravel sizes greater than 2 mm and smaller 

than boulders seem to be the most conducive for pool-riffle formation (Folk 

1968). Some studies have indicated that riffle-riffle spacing occurs at intervals of 

about five-to-seven times the channel width (Leopold et al. 1964; Keller and 

Melhorn 1978).   

Riparian Conditions   

Riparian vegetation conditions are another important component when 

assessing watershed channel conditions. One study in north central Missouri 

looked at riparian vegetation and its influence on stream channel migration. 

Burckhardt and Todd (1998) concluded that banks cleared of forests eroded 

three times greater than forested banks. Differences in soils and geology can 

also affect how channels respond to riparian conditions (Ikeda and Izumi 1990). 

Riparian soils with high clay content are more resistant to erosion, therefore 

providing a more stable bank.    

 Riparian corridor width and vegetation type at each site may be indicative 

of some channel characteristics at that particular reach (Haberstock et al. 2000). 

Vegetation types, be it grass or trees, can also influence the geometry of 

streams. Ikeda and Izumi (1990) develop a mathematical model to describe 
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vegetation influence on channel morphology. This study concluded that channels 

having stiff vegetated banks have greater depths and smaller widths than non-

vegetated channel banks (Ikeda and Izumi 1990).  However, the authors remind 

readers that factors such as bed material, gradation and discharge must also be 

taken into account when assessing width and depth of channels (1990). Other 

studies compare the qualities of grassed riparian areas to that of forested areas. 

Trimble (1997) found that grassed stream reaches were narrower and had 

smaller cross-sectional areas when compared to forested reaches. Grassed 

riparian areas tend to trap and store more sediment, therefore bank stability is 

maintained and cross-sectional area reduced (Trimble 1997).   

 
HUMAN IMPACTS ON CHANNELS 

Human-induced land-use changes can have a significant effect on a 

streamôs morphology. Deforestation, urbanization, agricultural practices and 

wetland conversion can all contribute to stream channel degradation (Hammer 

1972; Knox 1977; Hooke 1994). Impervious surfaces are one of the many human 

fabrications that disrupt hydrological processes. Impervious surfaces are simply 

substances that halt the penetration of water into the soil. The result of this 

barrier is increased runoff, higher stream channel velocities and greater flooding 

(Arnold and Gibbons 1996; Wolman 1967). Catchments with 10-20 percent 

imperviousness can have increases in peak flows up to two-to-three times the 

normal discharge (Booth 1990). However, watershed-specific variables such as 

bed and bank material, riparian condition, ultimately play a role in the severity of  
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imperviousness (Bledsoe and Watson 2001). Banks with cleared riparian 

corridors will degrade faster than those with vegetation left intact. Likewise 

riparian soils with high clay contents will be more resistant to erosion than soils 

with high sand and silt content (Smerdon and Beasley 1959).  

Hydrological changes in form of increased runoff and erosion occur when 

lands are converted from forest or prairie into agricultural usage (Krug 1996). 

Increased runoff is often a product of vegetation removal and improper grazing 

methods since vegetation plays an important role in slowing runoff and in the 

absorption of rainfall. Further detrimental effects such as erosion and habitat 

destruction occur when livestock are allowed unrestricted access to riparian 

buffers (Magilligan and McDowell 1997).  Knoxôs (1977) Platte River, Wisconsin 

study examined the impacts of human settlement and historical agricultural 

practices on stream morphology. It showed that post-settlement headwater and 

tributary channels were significantly wider and shallower than pre-settlement 

channels due to increased rates of lateral erosion. The main stem reaches of the 

Platte River were found to be deeper and narrower than pre-settlement channels 

due to increased sedimentation and alluviation. Increases in runoff, sediment 

transport and flood frequency and magnitude were the main causes of these 

changes (Knox 1977).  

  Urbanization can also have a significant effect on channel characteristics 

within a watershed. The hydrology is vastly altered when vegetation is replaced 

with impervious surfaces like pavement and rooftops. Hammerôs (1972) study in 

Philadelphia examined the affect of impervious surfaces on stream channels and 
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concluded that as little as 10% watershed impervious area can degrade 

channels. Increases in channel cross-sectional areas were greatest in areas 

draining large impervious coverage such parking lots and sewered streets where 

flood frequency increased the most (Krug and Goddard 1986). Using a paired 

watershed approach, Pizzuto et al. (2000) compared the geomorphic properties 

between urban and rural channels in gravel-bed streams in southeastern 

Pennsylvania. This involved selecting reaches within an urban area and then 

finding wooded, non-urban reaches of equivalent drainage area to compare 

geomorphic characteristics. Results of the study indicate that impervious 

surfaces in urban watersheds caused increases in channel width (26%) and 

decreases in stream sinuosity (8%). Additionally, increased runoff caused urban 

streams to have lower pool depths and higher channel velocities (Pizzuto et al. 

2000).  

  Human-induced changes also contribute to bed sediment disturbance. 

Agriculture, urbanization, and timber operations can cause large amounts of 

sediment to be delivered into fluvial systems (Hooke 1994). Excessive rates of 

gravel deposition and events related to transport or ñgravel wavesò, are one 

notable result of this disturbance. Channels often become sediment storage 

places of gravel between high discharge events. Rather than being deposited on 

overbank locations, sediment moves in episodic events and disrupts channel 

form in the new location of deposition (Jacobson 1999).  
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OZARK STREAMS 

 Considerable research has been dedicated to the fluvial processes of 

Ozark Plateau streams (Jacobson 1999; McKenny and Jacobson 1995, 1996; 

Panfil and Jacobson 2001; Osterkamp 1979). Channels of the Ozarks Plateaus 

tend to display similar characteristics. Ozark streams are characterized by 

patterns of stable reaches followed by disturbance reaches (Jacobson 1995). 

The stable reaches have trapezoidal shaped channels and are typically several 

kilometers long, on the larger rivers, with low sinuosities near 1.1. Jacobson 

(1995) describes the disturbance reaches as areas of deposition and erosion 

with sinuosities near 1.5 over distances of a few hundred meters. Similarly, 

Ozark channels can form in alluvial materials and then be interrupted by geologic 

controls such as bedrock and rock outcrops. Karst features, also commonplace 

in Ozark streams, add complexity to runoff and discharge characteristics 

(Jacobson 1999). 

European settlement within the Ozarks brought about many changes upon 

the landscape. Land was cleared for agricultural purposes and to provide lumber 

for building materials and railroads. Along the streams corridors where land was 

most fertile, trees were cleared for row crops and grazing. Hill slopes and ridges 

were logged for their valuable timber. Streambeds were also exploited to provide 

gravel for roads (Jacobson 1995). Jacobson (1995) hypothesized that vegetative 

clearing led to a reduction in bank strength, which facilitates erosion and 

transport of fine sediments.  
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Research conducted on the Buffalo River in Arkansas and on the Jacks 

Fork in Missouri sought to explain the relationship between woody vegetation 

and channel morphology (McKenny and Jacobson 1995). In floodplains with 

forested reaches, bank height occurred at root depth or just below. Young, dense 

vegetation was found to provide resistance and therefore promote sedimentation. 

These vegetated bands are governed by hydrology, sedimentation and biologic 

factors unique to a site. However, the variance in the ages of different vegetated 

sites and the role they play in the overall geomorphology for these streams is yet 

to be determined (McKenny and Jacobson 1995).  

 
MANAGEMENT ISSUES 

 Watersheds, both urban and rural, have been altered purposely and 

unintentionally. These alterations were accomplished by channelization, poor 

agricultural practices and urbanization. Increased channel instability, erosion, 

sedimentation and pollutant runoff from urban and agricultural areas are regular 

consequences of watershed alterations. These actions often create a legacy of 

poor water quality and disrupted channel systems. These degraded and polluted 

streams have motivated government agencies and private organizations alike to 

develop better management practices and initiate restoration efforts (Rinaldi and 

Johnson 1997).  

Watershed restoration efforts should begin only when the parties involved 

understand the particular system they are striving to restore. First, one must 

understand the components of a hydrological setting, which consists of drainage  
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basins, streams, floodplains and wetlands (Black 1997). Many restoration 

projects have been based on a political and economical guidelines rather than 

sound hydrologic and geomorphic principles. Planners should work with 

geomorphologists to incorporate a course of action that will meet their goals. 

Optional goals for stream restoration include rehabilitation or full restoration; 

ecological improvement or aesthetic enhancement; and intervention or natural 

recovery (Brookes and Sear 1996). 

Urban channel restoration managers are faced with many options when 

reshaping a degraded stream into a stable channel. Channel cross-sections 

should be designed for stability and discharge capacity relevant to particular land 

use and drainage area (Morris 1996). Data can be gathered from stable portions 

of the watershed to guide restoration efforts. Planform restoration considerations 

include reinstating meander amplitudes and wavelengths similar to the natural 

basin characteristics. As with cross-sectional restoration, stable reference 

reaches and aerial photos can used to direct planform restoration. Land 

availability is also an important consideration for planform restoration planning. 

Meander establishment may require more land than is available for restoration. 

Additional troubles such as flood conveyance problems with sinuous streams 

may also deter one from establishing wide natural meanders (Morris 1996). 

 Brookes and Sear (1996) offer an eight-step approach to river restoration 

(Table 2.1). The Brookes and Sear approach relies on specific knowledge of the 

watershed and its geomorphic characteristics. This approach will only succeed if 

substantial field data is gathered within the restoration and adjacent watersheds. 
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The Brookes and Sear approach will provide a basic knowledge of fluvial 

processes within the region to guide restoration work. 

 
Table 2.1 An approach to river restoration appraisal and design (Brookes and 

Sear 1996). 
 

1. Establish objectives and aims of project.

2. Use guiding geomorphological principles to determine data requirements.
3. Collect additional geomorphological data pertinent to the site, area or region.

4. Consider hydraulic constraints and wider environmental and land use issues.

5. Analyse hydraulic and geomorphological data.

6. Consider the potential for either natural or enhanced recovery.

7. Evaluate options.

8. Choose final design.  

 

SUMMARY 

 Initially, an accurate field data collection phase is foremost in this study. 

Here, four types of key variables are required for a geomorphic assessment of 

channels within the South Dry Sac Watershed. First, channel geometry variables 

such as bankfull width mean depth, maximum depth, width:depth ratio, and 

cross-sectional area will be surveyed. Second, bedform variables needed for this 

study include slope, riffle-riffle spacing, pool-pool spacing, riffle-pool spacing, and 

maximum pool depth. Third, the necessary planform variables include sinuosity, 

meander wavelength and meander amplitude. Finally, bed material data and 

sediment characteristics must be assessed. These variables will provide the 

framework for understanding watershed trends. 

Key relationships for assessment of land-use influences on channel 

morphology must be established. First, this will entail delineating and calculating 
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watershed area and sub-basin land-use with geospatial technologies. 

Furthermore, riparian buffer characteristics such percent forest, grass and 

artificial structures must be evaluated to assess their influence on channel 

morphology. Thus GIS data, coupled with field data, will be used to explain 

spatial trends between urban and rural channels. 

Channel restoration in the South Dry Sac and adjacent watersheds will be 

dependent on several factors. First, goals and realities involving the restoration 

reach or watershed must be planned. Next, a complete quantification of channel 

geometry, bedform features, planform and sediment characteristics must be 

amassed for use as a reference. Finally, sound geomorphic principles must 

ultimately guide the restoration and be understood by all parties involved. 
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CHAPTER 3 

 SOUTH DRY SAC WATERSHED 

 
BASIN DESCRIPTION 

 The South Dry Sac Watershed is located in east central Greene County 

on the northern periphery of Springfield, Missouri (Figure 3.1). The South Dry 

Sac is a fringe basin, draining both urbanized areas of the city and rural farmland 

to the north. The watershed drains 78.5 km2 within the larger Little Sac 

Watershed. Valley Water Mill tributary and Pea Ridge Creek are the main 

tributaries contributing to the main stem of the South Dry Sac. The majority of the 

Pea Ridge sub-basin is located within the city limits of Springfield and has a 

drainage area of approximately 15 km2. The Valley Water Mill tributary, with a 

drainage area of 13 km2, is generally rural; however, it is presently experiencing 

increased urbanization. 

 
PHYSICAL CHARACTERISTICS 

Geology  

 The South Dry Sac Watershed drains the Springfield Plateau 

physiographic region of the Ozark Plateau. The Springfield Plateau is generally a 

rolling plain with slight undulations. The surface geology consists of Mississippian 

age limestones and with cherty nodules (Adamski 1995). Within the South Dry 

Sac Watershed, these include the Burlington-Keokuk Limestone, the Elsey 

formation, the Pierson formation, and the Northview formation (Emmet et al.  
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1978). The Burlington-Keokuk limestone underlies over 99% of the watershed 

and lends itself to karst activity; the remaining 1% is Pierson limestone and 

Northview shale (Figure 3.2). Karst features such as caves, sinkholes, springs 

and losing streams are widespread throughout the study area (Bullard 1997).  

The main stem of the South Dry Sac has a swallow hole located several hundred 

meters downstream from the confluence of the Valley Water Mill tributary. 

Soils 

 Soils found in the South Dry Sac Basin are largely cherty silt loams and 

silt loams. Nine different soil series are found at the 36 survey reaches (Table 

3.1). Soils found on the small upland reaches of streams were the Wilderness 

cherty silt loam, Peridge silt loam, Goss cherty silt loam, Goss-Gasconade 

complex, and Pembroke silt loam (Figure 3.3). The prominent soil found along 

the floodplain of the upper main stem is Waben-Cedargap cherty silt loam. The 

floodplains along the middle main stem consist of Cedargap cherty silt loam. The 

middle and lower floodplains of Pea Ridge Creek are composed of the Cedargap 

silt loam. The Huntington silt loam is found along the floodplain of the lower main 

stem (Hughes 1982).   
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Figure 3.1 South Dry Sac Watershed, Greene County, Missouri. 
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Figure 3.2 Geology of the South Dry Sac Watershed. 
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Table 3.1 Survey reach soil characteristics (Hughes 1982). 

 

Soil Series Location Parent Material Slope 

Range
Pembroke silt loam uplands and 

stream terraces

residuum or thin loess and alluvium 

weathered from stone under prairie 

vegetation

1-5%

Goss cherty silt 

loam

uplands loamy and clayey residuum 

weathered from cherty limestone and 

dolomite under deciduous forests

2-20%

Goss-Gasconade 

complex

uplands clayey residuum weathered from 

cherty limestone

2-20%

Peridge silt loam uplands and 

stream terraces

thin loess or alluvium and residuum 

weathered from cherty limestone 

under deciduous forests

2-5%

Wilderness cherty 

silt loam

uplands loamy and clayey residuum 

weathered from cherty limestone 

under deciduous forests

2-9%

Waben-Cedargap 

cherty silt loams

terraces, alluvial-

colluvial fans, 

and toe slopes 

loamy cherty alluvium and colluvium 

under deciduous forests

0-5%

Cedargap cherty 

silt loam

floodplains of 

small streams

silty and clayey alluvium containing a 

high percentage chert fragments 

under prairie and scattered deciduous 

forests.

0-2%

Cedargap silt loam floodplains of 

small streams

silty and clayey alluvium containing a 

high percentage chert fragments 

under prairie and scattered deciduous 

forests.

0-2%

Huntington silt 

loam

floodplains alluvium washed from soils formed in 

residuum weathered from cherty 

limestone, sandstone,and shale 

under deciduous forests

0-2%
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Figure 3.3 Alluvial soil distribution in the SDS Watershed.      
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Climate 

 The climate of Springfield is one of hot summers and moderately cool 

winters. The average temperature in summer is 76 degrees F with the average 

daily maximum temperature of 87 degrees F. The average temperature in winter 

is 35 degrees F with an average daily low of 24 degrees (Hughes 1982). Average 

annual precipitation for the Springfield area is about 40 inches per year. 

Springfield receives the most rainfall in the months of April through June. 

Springfield receives the least amount of precipitation in the months of December 

through February (Adamski 1995).  

Discharge 

 USGS continuous recording flow gage #06918493, SDS, Springfield is 

located just below the confluence of Valley Water Mill tributary with a drainage 

area of 40.2 km2. The annual mean flow from August 1996 through water year 

2001 is 0.38 m3/s. The maximum peak stage was 2.99 meters recorded on July 

12, 2000. The gage is located about 200 meters downstream of site 35 and 

about 100 meters upstream of site 27 used in this study. 

Land Use Characteristics 

 Land cover in the South Dry Sac Watershed is 21.0% urban, 18.7% forest 

and 58.6% grassland according to National Land Cover Dataset Landsat images 

from 1987-93 (Figure 3.4). The remaining 1.8% is classified as open water, bare 

rock and quarries. The urban land uses within the basin are in the form of low 

and high density residential and industrial/transportation developments. The land 

use in the rural portion of the basin is principally in the form of dairy and cattle 
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operations. These farms are generally small with most of their acreage 

committed to pasture and hay production. Deciduous, evergreen and shrubland 

forest cover exists as small woodlots, riparian corridors and on areas with slopes 

too steep for farming or development.  The majority of the urbanization is located 

in the southwest and west central portion of the watershed (Figure 3.5). 
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Figure 3.4 South Dry Sac Watershed land cover percentages by class. 
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Figure 3.5 Map of South Dry Sac Watershed land cover. 


