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CHAPTER 2 

Characterization of Riparian Areas 
By George Zaimes, Mary Nichols and Douglas Green 

 
Introduction 

 

To better understand riparian areas it is necessary to identify their main characteristics.  
These characteristics can be distinguished at very broad scales (regional) or on narrow 
scales (local) by looking at specific attributes.  Underlying geology can be used to 
characterize riparian areas at a regional scale.  Riparian areas are also influenced by local 
water, soil, and vegetation characteristics.  This chapter summarizes the hydrologic and 
biological processes that typify riparian areas.  Finally, it is useful to characterize, 
differentiate and identify specific landscape areas, in this case riparian areas, in the 
context of their adjacent landscape areas.  
 
 
Regions of Arizona 

 
Arizona can be divided into three physiographic regions (provinces), with underlying 
geology as the primary determinant of the landscape features (Chronic, 1983).  The 
deserts of southern Arizona are part of the "Basin and Range" region.  The mountainous 
region in central Arizona is in the "Central Highland" and most of northern Arizona is 
part of the "Colorado Plateau" region.  Within each region, there are a broad range in 
characteristics of drainage networks and riparian areas, which are generally controlled by 
the underlying geology and topography. 
 
The Basin and Range region is characterized by numerous mountain ranges separated by 
broad valleys at lower elevations.  Runoff coming from the mountain ranges forms 
alluvial fans at these valleys at the base of the 
mountains.  The decreasing slope in the broader 
valley bottoms slows the runoff velocities of flows 
leaving the mountain ranges, causing sediment loads 
to be deposited.  Very large alluvial fans, termed 
"bajadas," are prominent features in southern 
Arizona.  In addition, these low-lying valleys of the 
watersheds have also been filled with deep sediment 
(valley fills).  Drainage networks have and are 
developing over both the alluvial fans and valley fills.  
Although they are generally dry, the stream channels 

that make up the drainage network can appear as 
ribbons of green vegetation crossing the landscape.  
Rivers, such as the Lower San Pedro, flow through 
low-lying valley bottoms. 
 
The Central Highlands (or transitional zone) region 
receives relatively high rainfall compared to other 

Figure 1.  The three main 

regions of Arizona:  

a) Basin and Range  

b) Central Highlands and  

c) Colorado Plateau, 

(illustration by A. Thwaits) 
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Arizona regions.  Many small streams and lakes characterize this region.  The stream 
channels that drain through small valleys are relatively steep.  Many of the mountains are 
also surrounded by small alluvial fans that lead to low-lying valleys. 
 
The Colorado Plateau contains flat-topped mesas, cliffs, multi-colored badlands carved 
by water, forests, and wind-swept deserts.  The prominent geologic feature of this region 
is the Grand Canyon, through which the Colorado River flows.  This region contains 
many temporary flowing channels that flow only in response to summer thunderstorm 
rainfall.   
 
 

Riparian Lentic and Lotic Systems 

 
Water from the adjacent waterbody is the key element that differentiates riparian areas 
from adjacent terrestrial upland areas.  These water bodies can be natural waterbodies 
such as streams, rivers and lakes, or man-made waterbodies such as ditches, canals, 
ponds, and reservoirs.  When riparian areas are along the banks of moving water (streams 
and rivers) they are called lotic systems (Pieczynska, 1990).  In contrast, if the water is 
stationary (lakes, and ponds) these riparian areas are called lentic systems (Wissmar and 
Swanson, 1990).  In this chapter emphasis will be given to lotic systems. 
 
Types of Streams and Rivers 

 
The types of streams and rivers based on stream flow characteristics are perennial, 
intermittent and ephemeral (Figure 2).  The definitions for these stream/river types are 
not universally accepted but typically include the following characteristics (Hewlett, 
1982; Art, 1993; Comín and Williams, 1994; Baker, 2002): 

Perennial streams/rivers have flow in the stream channel throughout the year and 
substantial flow inputs from ground water.  Stream flows can vary widely from year to 
year and may even dry up during severe droughts, but the ground water level is always 
near the surface.  Perennial streams are found in both mesic (humid) and arid (dry) 
regions.   

Intermittent streams/rivers are also connected to ground water, but flow in the stream 
channel typically occurs only for a couple of weeks or months each year.  The ground 
water is immediately below the streambed even when there is no flow in the channel.  In 
many cases the flowing or drying of these streams can be predicted by seasonal 
precipitation or snowmelt patterns.  Typically, these streams are associated with arid and 
semiarid climates, but are also common in humid regions.  Streams can be spatially 

intermittent when water appears above the streambed in some places, while it remains 
below the streambed in other places.  In other cases, streams can be temporally 

intermittent.  In this case, water appears above the streambed only after a rainfall or 
snowmelt event.  These rainfall and snowmelt events recharge the stream and water 
typically rises above the streambed in part because the ground water is close to the 
streambed surface.   

Ephemeral streams/rivers only flow for a few hours or days, in response to 
rainfall or snowmelt events that are of sufficient magnitude to produce overland flow.  
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The streambed of ephemeral streams is generally well above the water table.  Intermittent 
and ephemeral streams are often confused with each other particularly in the arid and 
semiarid western United States.  The primary distinguishing factor that is unique to 
ephemeral streams is the minimal to nonexistent ground water inputs and connectivity to 
the stream water.  In the arid southwest, washes and arroyos are typically ephemeral 
streams. 
 
Types of Lotic Riparian Areas  

 
Based on these different types of streams/rivers (Figure 2), Johnson et al. (1984) 
suggested the following classifications for riparian areas:  

Hydroriparian areas are associated with perennial or intermittent water.  The 
soils are hydric (defined in riparian soils section) or have substrates that are never dry or 
dry for only a short period.  The vegetation, when present, consists primarily of obligate 
and preferential riparian plants (defined in the following riparian vegetation section).   

Mesoriparian areas are associated with intermittent streams or high-elevation 
ephemeral streams.  The soils are non-hydric and have substrates that are seasonally dry.  
Vegetation may not always be present.  When present, it consists of a mixture of 
preferential, facultative riparian and non-riparian plants (defined in the following riparian 
vegetation section).   

 

 

Figure 2. Perennial, intermittent and ephemeral streams/rivers.  In perennial and 

intermittent streams/rivers, ground water contributes consistently to the adjacent 

vegetation (illustration by G. Zaimes; based on Baker, 2002).  In ephemeral 

streams/rivers ground water does not contribute to adjacent vegetation.  Water for 

the adjacent vegetation originates from excess local rainfall or snowmelt events. The 

blue line represents the top surface of the ground water level (water table) while the 

light blue dots represents soils saturated with water. 

Perennial Stream 
Intermittent Stream Ephemeral Stream 
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Xeroriparian areas are typically associated with ephemeral streams/rivers.  Soils are 
also non-hydric and dry most of the year.  The average annual soil moisture is higher than 
surrounding uplands and is enhanced by storage and accumulation of water in the stream 
channel and banks from excess local rainfall or snowmelt events.  As a result, the soil 
moisture for vegetation is not consistent year around.  In contrast, in hydroriparian and 
mesoriparian areas, ground water provides consistent moisture to vegetation in addition 
to any circumstantial surface moisture from excess local rainfall or snowmelt events.  
Vegetation in xeroriparian areas is much denser than adjacent terrestrial uplands, but 
species are typically facultative riparian and non-riparian plants (defined in the following 
riparian vegetation section).   
 
Areas along Ephemeral Streams: Are they Riparian?  

 
Regarding the definition of riparian areas, ephemeral streams/rivers are a main point of 
disagreement among scientists.  Some scientists define areas adjacent to ephemeral 
streams/rivers as riparian (called xeroriparian), while others do not.  The main argument 
for those who do not consider areas adjacent to ephemeral streams/rivers as riparian is 
that these areas do not have the potential to perform the entire spectrum of the riparian 
ecological functions (Baker, 2002).  In contrast, areas adjacent to perennial and 
intermittent streams have the potential to serve the entire spectrum of riparian ecological 
functions.  Water flows down ephemeral streams/rivers only occasionally, and the water 
table is sufficiently lower than the root zone of the vegetation (Figure 2).  In “true” 
riparian areas, soil moisture is seldom a limiting factor for the vegetation even when 
surface water might not be present.  In most cases, vegetation in areas adjacent to 
ephemeral streams/rivers grows in greater densities than adjacent terrestrial uplands 
because of the periodic excess water from overland flow that concentrates in these areas.   
   
The main argument for including areas adjacent to ephemeral streams/rivers, like dry 
washes of deserts, in the definition of riparian areas is that these areas have “many” of the 
characteristic ecological functions that define hydroriparian and mesoriparian areas.  
These areas are frequently disturbed and unstable, similar to riparian areas adjacent to 
intermittent and perennial streams/rivers.  The water, soil and nutrients deposited in these 
areas have been harvested and removed from the other parts of the watershed.  Although 
plant species may not differ from the upland species, typically the plant density along the 
ephemeral streams/rivers is much higher.  Areas adjacent to ephemeral streams also serve 
as corridors that disperse plants and serve as animal transportation routes similar to areas 
adjacent to perennial and intermittent streams. 
 
In the southwestern United States, streams that originate in the lower elevations of the 
region are typically intermittent or ephemeral.  Water flows in the stream channel, during 
winter or spring only after large frontal storms and during summer after infrequent 
convectional storms (DeBano and Baker, 1999).  Although stream flow is not year 
around, the ground water is near the streambed surface and these areas can support 
riparian vegetation.  Streams in higher elevations of the region typically receive much 
higher precipitation, have stream flow for longer periods and can maintain perennial flow 
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(Ffolliott et al., 2004).  In many cases, flow in the stream channel might also be due to 
impervious geologic surfaces (eg. bedrock) near the streambed. 
 
 

Riparian Soils 

 

Soils are the unconsolidated mineral and organic material on the earth’s surface and the 
natural medium for the growth of plants.  Soils are thought to be a product of five factors: 
climate, parent material, organisms, relief (topography), and time (Buol et al., 2003; 
Gardiner and Miller, 2004). 
 
In general, because of their position within the landscape, riparian soils are recipients of 
sediments and other materials from the watershed and are also important regulators and 
transformers of energy and materials between terrestrial and aquatic ecosystems (Naiman 
and Decamps, 1997; Hill and Cardaci, 2004).  Riparian soils share many characteristics 
with their terrestrial upland counterparts, but they also differ in several ways. 
 
One of these differences is related to frequent flood events and associated depositional 
and erosional processes.  Because of the continuous influences of these processes, 
riparian soils have higher spatial diversity, are typically younger and lack well-developed 
soil horizons relative to their terrestrial upland counterparts.  Riparian soils are also 
strongly affected by their position in the landscape.  For example, on outside stream 
bends, erosional processes typically dominate, while along inside stream bends, 
depositional processes dominate.  This can affect the size and diameter of material in 
these locations. 
 
Although depositional and erosional processes significantly influence riparian soils, their 
geomorphic setting can also have significant control on their texture.  The geomorphic 
setting influences the size of parent material and depositional mode.  Low-gradient broad 
valley settings are usually fine textured with small areas of coarse textured deposits 
(Platts et al., 1987; Malanson, 1997).  In contrast, parent materials of high-gradient 
narrow V-shaped settings, or alluvial fans/terraces at mountain fronts tend to be coarse 
textured, reflecting higher stream power (Platts et al., 1987; Malanson, 1997).     
 
In broad valley floodplains, stream flows can frequently exceed bankfull discharge 
capacity and stream water will flow onto the floodplain.  Bankfull discharge is the 
quantity of water (discharge) that controls channel form and the distribution of materials 
in the channel.  The rapid increase in cross sectional area along with the hydrologic 
roughness of the floodplain decreases stream velocities substantially and the stream 
sediment load settles as a layer on the surface (vertical accretion).  The general 
characteristics of the vertically accreted soils are (Platts et al., 1987; Lewis et al., 2003):  

1)   distinct horizon boundaries with often sharply contrasting textures indicative of 
different flooding events,  

2)   organic matter that decreases irregularly with depth, and  
3)   presence of buried horizons.  
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In general, sediment diameter decreases with increasing distance from the channel’s edge 
toward the uplands.  However, the influence of the surface irregularities of the floodplain 
and effect of vegetation on flow velocity can also impact the diameter and amount of 
vertically accreted sediments causing heterogeneous depositional patterns across the 
floodplain (Platts et al., 1987; Huggenberger et al., 1998; Johannes and Gurnell, 2003).      
 
As a stream channel meanders across its floodplain it undercuts and erodes channel 
banks.  The newly derived parent materials are transported and deposited on downstream 
point bars (Lewis et al., 2003).  This is called lateral accretion.  These sediments are 
deposited in a more turbulent environment than the vertically accreted sediments.  As a 
result, the characteristics of laterally accreted soils have:  

1) thick horizons containing rock fragments,  
2) organic matter content that decreases regularly or is homogenous with depth, and  
3) no buried horizons (Platts et al., 1987; Lewis et al., 2003).   

Overall, the extent of laterally accreted soils is more limited than vertically accreted soils.  
Finally, laterally accreted soils are rarely found in V-shaped canyons, due to the limited 
lateral movement of the stream in these geomorphic settings.   
 
Through time the thalweg (deepest part of the channel) of the stream channel may shift 
its position.  This can lead sites, that lateral accretion was dominant, to shift and have 
vertical accretion dominant.  This results in soil profiles with evidence of both vertical 
and lateral accretion.  In situ processes can also dominate soil formation, if the channel 
thalweg continues to shift away and/or lateral accretion increase the elevation of the site 
above the flood prone elevation.  When this happens these soils begin to have 
characteristics of upland soils because the in situ processes tend to erase the evidence of 
both lateral and vertical deposition over time.  Soils influenced by in situ process can be 
characterized by:  

1) accumulation in the surface soil and regular decrease of organic matter with 
depth,  

2) development of soil structure, and  
3) dissolution and redistribution of carbonates, clays, and other materials.   

Riparian soils on terrace positions of the floodplain most commonly show strong 
evidence of in situ development.   
 
Another major difference of riparian soils compared to adjacent terrestrial uplands is that 
they generally tend to be wetter and are subject to fluctuating water tables that may reach 
the soil surface (USDA-NRCS, 2005).  The degree of wetness of the soil depends on 
seasonal and yearly weather characteristics that determine the amount of water in the 
adjacent waterbody (USDA-NRCS, 2005).  The moisture regime of riparian soils is also 
influenced by geomorphic position.  Riparian soils on low gradient broad valley 
floodplains at elevations at or below low flow stage may be saturated in some part of the 
profile for a significant part of the year.  In fine textured soils where hydraulic 
conductivity is low, saturation may lead to development of hydric soils that favor 
establishment of bulrushes (Scirpus L. spp.) and cattails (Typha L. spp.).  These areas 
may contain soils similar to hydric wetland soils (Mitsch and Gosselink, 2000).  Hydric 
soils are defined as soils that are formed under conditions of saturation and that are 
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flooded long enough during the growing season to develop anaerobic conditions (USDA-
NRCS, 2003).  In most Arizona soils there are few and limited in extent hydric soils due 
to the significant ground water pumping.  Coarse textured soils are rarely anaerobic due 
to hydraulic conductivities that are high enough to supply dissolved oxygen to meet 
biological demand.   
 

 

Riparian Vegetation 

 

Vegetation is an integral part of riparian areas.  The composition and amount of 
vegetation in riparian areas differ from that in the terrestrial upland vegetation.  These 
differences reflect the influence of water from the adjacent waterbody primarily in terms 
of increased soil moisture in the riparian areas.  In Arizona, a few tree species dominate 
riparian vegetation (Lowe, 1964).  These species include Fremont cottonwood (Populus 

fremontii S. Wats.), Goodding's willow (Salix gooddingii Ball), Arizona sycamore 
(Platanus wrightii S. Wats.), velvet ash (Fraxinus velutina Torr.), Arizona walnut 
(Juglans major (Torr.) Heller) red willow (Salix laevigata Bebb.), Arizona alder (Alnus 

oblongifolia Torr.) and boxelder (Acer negundo L.).  Common herbaceous plants in 
riparian areas of the southwest include spike rushes (Eleocharis R. Br. spp.), bulrushes, 
rushes (Juncus L. spp.), sedges (Carex L. spp.), flatsedges (Cyperus L. spp.) 
(McLaughlin, 2004). 
 
Classification of plants by their presence in riparian areas 

 
In order to identify the expected vegetation for riparian areas, plants have been 
categorized as obligate wetland, facultative riparian and upland (Johnson et al., 1984; 
McLaughlin, 2004).  In this early classification, wetlands were not differentiated from 
riparian areas and in many cases these terms have been used interchangeably.  Wetlands 
and riparian areas are not always the same (this is discussed in detail in the riparian areas 
versus adjacent areas section):   

Obligate wetland species are found almost exclusively in wetlands.  A synonymous 
term to obligate riparian is phreatophytes that means “water-loving” and refers to plants 
whose roots generally extend downward into the water table.   

Facultative riparian species are commonly found in both terrestrial upland and 
riparian areas.   

Upland species are rarely found in wetlands.   
The main problem with this classification in the southwest is that species commonly 
found in uplands at high elevations are also found in riparian areas at low elevations 
(McLaughlin, 2004). 
 
The United States Department of Agriculture, Natural Resource Conservation Service 
(USDA-NRCS) (2006) also uses a wetland classification that is a little more detailed.  
They have a huge database of plants of the United States online that provides information 
on the plants and also classifies them based on this classification at a nationwide level but 
also for the different regions.  The classification includes the following categories: 
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Obligate wetland: Occurs almost always (estimated probability 99%) under natural 
conditions in wetlands.  

Facultative wetland: Usually occurs in wetlands (estimated probability 67%-99%), 
but occasionally found in non-wetlands.   

Facultative: Equally likely to occur in wetlands or non-wetlands (estimated 
probability 34%-66%).   

Facultative Upland: Usually occurs in non-wetlands (estimated probability 67%-
99%), but occasionally found on wetlands (estimated probability 1%-33%).   

Obligate upland:  Occurs almost always (estimated probability 99%) under natural 
conditions in non-wetlands in the regions specified.  
 
Finally, Johnson et al. (1984) also has a classification with percentages but this 
classification uses occurrence in riparian areas.  The categories are:  

obligate riparian (91-100%),  
preferential riparian (76-90%),  
facultative riparian (26-75%) and 
nonriparian (0-25%).   

 
Classification of riparian plants by depth to water table  

 
For the riparian areas of the San Pedro River in Southern Arizona, Stromberg et al. 
(1996) found a strong association between species distribution and depth to water table.  
The shorter the depth to water table needed for a species, the more dependent the species 
is to wetland conditions.  Using the USDA-NRCS wetland classification, they concluded: 
Goodding’s willow as obligate wetland, Fremont cottonwood and Arizona walnut as 
facultative wetland, velvet ash as facultative, and netleaf hackberry (Celtis laevigata 
Willd. var. reticulata (Torr.) L. Benson), Texas mulberry (Morus microphylla Buckl.) and 
mesquite (Prosopis L. spp.) as facultative.  This classification indicates the dependence 
of species on wetland conditions and tolerance to drought.  Goodding’s willow was the 
most dependent on wetland conditions and the least tolerant to drought of these species.  
At the other side of the spectrum was netleaf hackberry, Texas mulberry and mesquite 
being the most drought tolerant and least dependent on wetland conditions compared to 
the other species. 
 
Classification of riparian plants by elevation  

 
Elevation can have a significant effect on riparian vegetation as a function of the changes 
in temperature and precipitation.  DeBano and Baker (1999) classified riparian vegetation 
for the southwestern United States into three broad categories based on elevation: 

1) The landscapes at elevations less than 1,000 m are deserts, with low precipitation, 
and higher air temperatures that results in higher rates of evapotranspiration and 
stream water temperatures.  The riparian areas associated with perennial, 
intermittent and ephemeral streams and rivers have broad floodplains and terraced 
bottoms.  Sparse vegetation can be found along the stream banks, with minimal 
vegetation in the stream channel.  The vegetation consists of deep-rooted trees 
like saltcedar (Tamarisk L. spp), Arizona sycamore, Fremont cottonwood and 
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paloverde (Parkinsonia L. spp) and many herbaceous plants (Carex L. spp, 
Juncus L. spp, Eleocharis R. Br. spp, Scirpus L. spp).  Large stands of willow 
(Salix L. spp), cottonwood (Populus L. spp) and mesquite dominated these areas 
before the European settlers.  Examples of streams include Sycamore Creek in 
central Arizona and Santa Cruz and San Pedro Rivers in southern Arizona.  
Examples of large rivers include the Lower Colorado, and lower parts of the Gila, 
Salt and Verde River.  Today, few of these large rivers have perennial flow with 
the invasive saltcedars and Russian olives (Elaeagnus angustifolia L.) replacing 
the mesquite bosques and large cottonwood and willow forests. 

2) The next category is between 1,000-2,000 m with Fremont cottonwood, willows, 
Arizona sycamore, velvet ash and Arizona walnut as the prevalent tree species.  In 
addition, the understory supports several herbaceous plants.  This category 
supports the greatest number of plants and has the highest canopy cover as 
compared to the other elevation categories.  The vegetation covers narrow strips 
along primarily intermittent and ephemeral streams because very few perennial 
streams remain in these elevations.  Surrounding upland terrestrial vegetation are 
chaparral, pinyon-juniper (Pinus edulis Engelm. - Juniperus L. spp) and oak 
(Quercus L. spp) woodlands. 

3) The last category of riparian areas is at elevations greater than 2,000 m.  
Characteristic woody species include willows, chokecherry (Prunus virginiana 
L.), boxelder (Acer negundo L.), Rocky Mountain maple (Acer glabrum Torr.) 
and various conifers along with herbaceous plants.  The excessive perennial soil 
moisture can also support wetlands and mountain meadows.  The terrestrial 
uplands support spruce-fir (Picea A. Dietr. spp – Abies P. Mill. spp), mixed 
conifer and pine (Pinus L. spp) forests and in some cases aspen (Populus 
tremuloides Michx.) stands.       

                                      

Diversity and presence of riparian vegetation 

Though few tree species typically dominate riparian areas, overall riparian areas have 
extremely high plant diversity compared to their upland terrestrial counterparts.  
Specifically, in southeastern California, southern Arizona and central and southern New 
Mexico, McLaughlin (2004) categorized 579 plants as obligate and preferential riparian 
species and 812 as facultative riparian species (based on Johnson et al. (1984) 
classification).  

It is important to also note that the presence of riparian species does not always indicate 
the presence of a “true” riparian area.  For example, a cottonwood planted adjacent to a 
well or stock pond may indicate greater moisture in the vicinity, but the tree will never 
serve the range of ecological functions typically associated with vegetation in a “true” 
riparian area (Baker, 2002).   
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Riparian areas versus adjacent areas 

 

To better understand riparian areas, sometimes it is easier to point out the main 
differences from their adjacent areas.  The boundary of permanent water is the simplest 
way to delineate riparian areas from the aquatic ecosystems (Figure 3).  But the boundary 
of permanent water changes frequently and this leads to changes in the extent of the 
riparian and aquatic areas.  Another way to differentiate riparian and aquatic areas is 
through the plant species that occupy them.  Typically, riparian areas primarily support 
woody plants (trees and shrubs), and emergent herbaceous plant cover (grasses and forbs) 
(NRC, 2002).  In contrast, aquatic systems support, in shallow waters bulrushes, cattails 
and arrowheads (Sagittaria L. spp.), and in deeper waters submerged aquatic plants such 
as pondweed (Potamogeton L. spp.), watermilfoil (Myriophyllum L. spp.), hornwort 
(Ceratophyllum L. spp.), waterweed (Elodea Michx.) and bladderwort (Utricularia L. 
spp.) (NRC, 2002).    
 
Riparian areas have higher vegetation densities and different species compared to the 
adjacent terrestrial uplands (Figure 3).  The main reason for differences in vegetation 
densities is that riparian areas and terrestrial uplands have different sources of water for 
their vegetation (NRC, 2002).  In terrestrial uplands, precipitation is the primary source 
of water for the vegetation.  In contrast, riparian areas receive water from uplands, in the 
form of overland flow, subsurface flow, and ground water recharge, and from aquatic 
systems, in the form of out-of-bank flows, infiltration into stream banks (bank storage) 
and hyporheic (the area below the stream bed) flow from upstream.  The end result is that 
riparian areas have more sources and greater amounts of water as compared to adjacent 
uplands.  In addition, riparian vegetation is adapted to frequent disturbances, primarily 
flooding.  Terrestrial uplands do not experience these types of disturbances.  These two 
factors make riparian vegetation distinct to upland vegetation.   
 
Riparian areas are often used interchangeably with the term "wetlands," but these two 
terms are not necessarily synonymous (Ohmart and Anderson 1986).  Delineation 
between wetland, riparian, and terrestrial upland areas is not always straightforward.  
Some of the main reasons for the difficulty in their delineation are seasonal and annual 
changes in flooding levels, soil moisture, and vegetation (Mitsch and Gosselink 1986).  In 
many cases, this delineation can cause considerable disagreement among scientists.  
Based on definitions of riparian areas in the table from chapter 1 and the wetlands 
definitions in Table 1, riparian areas can be the same, more expansive, or more restrictive 
when compared to wetlands (NRC, 2002) (Figure 4).  Riparian areas might be more 
expansive because they can include terrestrial areas that do not have saturated or 
inundated conditions near the surface for significant periods of time.  These terrestrial 
areas are not considered wetlands (Figure 4).  In contrast, wetlands can include settings 
that are not along streams and lakes.  Wetlands can also include aquatic systems that are 
not considered riparian areas (Figure 4).  In this case, riparian areas are more restrictive 
than wetlands. 
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Summary 

 

Region, geology, topography and elevation can influence and result in different types of 
riparian areas.  But the three main factors that characterize riparian areas are water, soil 
and vegetation.  These factors influence riparian areas so significantly that they can be 
differentiated from their adjacent landscapes (terrestrial and aquatic areas).  Riparian 
areas are close to different water sources (streams, rivers, lakes), have soils that are 
young and undeveloped with high spatial diversity because of frequent disturbances 
while their vegetation has different composition and/or density because of the excess 
water compared to the terrestrial uplands.  Finally, although wetlands and riparian areas 
are used interchangeably by some this is not always true.  In many cases areas considered 
wetlands are not riparian and vice versa. 
 
Table 1.  Wetland definitions from agencies and scientific publications. 

 WETLAND DEFINITIONS 
Mariam-Webster 

Dictionary (online) 
Wetlands - Land or areas (as tidal flats or swamps) containing much more soil 
moisture. 

U.S. Army Corps 

of Engineers 

(Environmental 

Laboratory, 1987) 

“The term wetlands means those areas that are inundated or saturated by surface or 

groundwater at a frequency and duration sufficient to support, and that under 

normal circumstances do support, a prevalence of vegetation typically adapted to 

life in saturated soil conditions. Wetlands generally include swamps, marshes, bogs 

and similar areas.” 
U.S. Fish and 

Wildlife Service 

(Tiner, 1996) 

“Wetland - 1) The soils or substrate is saturated or covered by shallow water at 

some time during the growing season. 2) The plants (halophytes) in these 

environments are adopted to grow in water or soil or substrate that is occasionally 

oxygen-deficient because of water saturation. 3) The hydric soils are saturated long 

enough during the growing season to produce oxygen-deficient conditions in the 

upper part of the soil occupied by plant roots.” 

National Research 

Council (NRC, 

1995)  

“A wetland is an ecosystem that depends on constant or recurrent, shallow 

inundation or saturation at or near the surface of the substrate. The minimum 
essentials characteristics of a wetland are recurrent, sustained inundation or 

saturation at or near the surface and the presence of physical, chemical and 

biological features reflective of recurrent, sustained inundation or saturation. 

Common diagnostic features of wetlands are hydric soils and hydrophilic 

vegetation. These features will be present except where specific physicochemical, 

biotic, or anthropogenic factors have removed them or prevented their 

development.” 
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Figure 3. Delineating between aquatic, riparian, and upland areas (Illustration by 

G. Zaimes; based on BLM, 1991). 

 

 
 

Figure 4. Delineating between riparian and wetlands areas (Illustration by G. 

Zaimes; modified from Minshall et al., 1989).  As indicated in the graph riparian 

areas and wetlands do overlap in some cases while in other they do not. 



 27 

References 

 
Art, H.W. 1993. The dictionary of ecology and environmental science. Henry Holt and 

Co. New York, NY.  
Baker, T.T.R. 2002. What is a riparian area? Cooperative Extension Service Animal 

Resources Department. New Mexico State University. Las Cruces, NM. 
Available at: http://cahe.nmsu.edu/riparian/WHTRIPAREA.htm (Accessed on 08-12-
05). 

Buol, S. W., R. J. Southhard, R. C. Graham, P. A. McDaniel. 2003. Soil genesis and 
classification 5th edition.  Iowa State University Press. Ames, Iowa. 

Bureau of Land Management (BLM). 1991. Riparian wetland initiative for the 1990’s. 
United States Department of Interior Bureau of Land Management. Washington DC.  

Chronic, H. 1983. Roadside Geology of Arizona. Mountain Press Publishing Company, 
Missoula, MT. 

Comín , F.A. and W.D. Williams, 1994. Parched continents: our common future. In: R. 
Maralef (ed.), Limnology now: a paradigm of planetary problems. Elsevier Science. 
New York, NY. pp. 473-527. 

DeBano, L.F. and M.B. Baker. 1999. Riparian Ecosystems in southwestern United States. 
In: Ffolliott, P.F. and A. Ortega Rubio (eds.), Ecology and Management of Forests, 
Woodlands and Shrublands in the Dryland Regions of the United States and Mexico. 
University of Arizona, Tucson, AZ, Centro de Investigationes Biologicas del Norte, 
SC. USDA Forest Service, Rocky Mountain Research Station. Fort Collins, CO. pp. 
107-120. 

Environmental Laboratory. 1987. U.S. Army Corp of engineers wetland delineation 
manual. U.S. Army Engineer Waterway Experiment Station. Technical Report Y-87-
1. Vicksburg, MS. 

Ffolliott, P.F., M.B. Baker, L.F. DeBano, and D.G. Neary. 2004. Introduction. In: Baker, 
M.B. et al. (eds.), Riparian areas of the Southwestern United States: Hydrology, 
ecology and management. CRC Press. Boca Raton, FL. pp. 1-9. 

Gardiner, D. T. and R. W. Miller. 2004. Soils in our environment. Pearson Prentice Hall 
Inc., Upper Saddle River, NJ. 

Hill, A. R. and M. Cardaci. 2004. Denitrification and organic carbon availability in 
riparian wetland soils and subsurface sediments. Soil Science Society of America 
Journal 68:320-325.  

Hewlett, J.D. 1982. Principles of forest hydrology. University of Georgia Press. Athens, 
GA. 

Huggenberger, P., E. Hoehn, R. Beschta, and W. Woessner. 1998.  Abiotic aspects of 
channels and floodplains in riparian ecology. Freshwater Biology 40:407–425. 

Johannes, S. and A. M. Gurnell. 2003. Spatial hydrogeomorphological influences on 
sediment and nutrient deposition in riparian zones: observations from the Garonne 
River, France. Geomorphology 49:1-23. 

Johnson, R.R., S.W. Carothers, and J.M. Simpson. 1984. A riparian classification system. 
In: Warner, R.E and K.M. Hendrix (eds.), California riparian systems. University of 
California Press, Berkeley. pp. 375-382. 

Lowe, C.H. 1964. The vertebrates of Arizona. The University of Arizona Press, Tucson, 
AZ. 



 28 

Lewis, L., L. Clark, R. Krapf, M. Manning, J. Staats, T. Subirge, L. Townsend, and B. 
Ypsilantis. 2003. Riparian area management: Riparian wetland soils. Technical 
Reference 1737-19. Bureau of Land Management, Denver, CO. BLM/ST/ST-
03/001+1737.  

Malanson, G. P. 1997. Riparian landscapes. Cambridge University Press, New York, NY. 
Mariam-Webster online dictionary.  

Available at: http://www.m-w.com/ (Accessed on 08-08-2005). 
McLaughlin, S.P. 2004. Riparian Flora. In: Baker, M.B. et al. (eds.), Riparian areas of the 

Southwestern United States Hydrology Ecology and Management. CRC Press. Boca 
Raton, FL. pp. 127-168. 

Minshall, G.W., S.E. Jensen, and W.S. Platts. 1989. The ecology of stream and riparian 
habitats of the Great Basin region: a community profile. Biological Report 85(7.24). 
United States Department of Interior, Fish and Wildlife Service, National Wetlands 
Research Center, Slidell, LA. 

Mitsch, W. J. and J. G. Gosselink. 2000. Wetlands. John Wiley & Sons, Inc., New York, 
NY. 

Naiman, R. J. and H. Decamps. 1997. The ecology of interfaces-riparian zones. Annual 
Review of Ecology and Systematics 28:621–658.   

National Research Council (NRC). 1995. Wetlands: Characteristics and boundaries. 
National Academy of Science. Washington, DC. 

National Research Council (NRC). 2002. Riparian areas: Functions and strategies for 
management. National Academy of Science. Washington, DC. 

Ohmart, R.D. and B.W. Anderson. 1986. Riparian habitats. In: Cooperrider, A.Y. et al. 
(eds.), Inventory and monitoring of wildlife habitat. U.S. Bureau of Land 
Management Service Center. Denver, CO. pp. 169-199. 

Pieczynska, E. 1990. Lentic aquatic-terrestrial ecotones: their structure, functions and 
importance. In: Naiman, R.J. and H. Decamps (eds.), The ecology and management 
of aquatic-terrestrial ecotones. Unesco and the Parthenon Publishing Group, Paris, 
France. pp. 103-140. 

Platts, W.S., C. Armour, G.D. Booth, M. Bryant, J.L. Bufford, P. Cuplin, S. Jensen, G. 
W. Lienkaemper, G.W. Minshall, S.B. Monsen, R.L. Nelson, J.R. Sedell, J.S. Tuhy. 
1987. Methods for evaluating riparian habitats with applications to management. 
USDA Forest Service General Technical Report INT-221. 

Stromberg, J.C., R. Tiller, and B. Richter. 1996. Effects of groundwater decline on 
riparian vegetation on riparian vegetation of semiarid regions: the San Pedro, 
Arizona. Ecological Applications 6:113-131.  

Tiner, R.W. 1996. Wetland definitions and classifications in the United States.  In: 
Fretwell, J. D. et al. (compilers), National Water Summary on Wetland Resources. 
Water-Supply Paper 2425. U.S. Geological Survey. Reston, VA. pp. 27-34. 

United States Department of Agriculture Natural Resource Conservation Service (USDA-
NRCS). 2006. Plants database.  
Available at: http://plants.usda.gov/ (Assessed on 10-20-06) 
 
 
 



 29 

United States Department of Agriculture Natural Resource Conservation Service (USDA-
NRCS). 2005. Riparian Area and recognition part 411. In: Ecological Sites Title 110. 
General Manual.  
Available at: http://policy.nrcs.usda.gov/scripts/lpsiis.dll/GM/GM_190_411.htm 
(Accessed on 08-15-05) 

United States Department of Agriculture Natural Resource Conservation Service (USDA-
NRCS). 2003. Field Indicators of Hydric Soils in the United States, Version 5.01. G. 
W. Hurt, P. M. Whited, and R. F. Pringle (eds.). USDA, NRCS in cooperation with 
the National Technical Committee for Hydric Soils, Fort Worth, TX. 

Wissmar, R.C., and F.J. Swanson. 1990. Landscape disturbance and lotic ecotones.  In: 
Naiman, R.J. and H. Decamps (eds.), The ecology and management of aquatic-
terrestrial ecotones. Unesco and the Parthenon Publishing Group, Paris, France. pp. 
65-89. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 




