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“Accidental” urban wetlands: ecosystem 
functions in unexpected places
Monica M Palta1*, Nancy B Grimm1, and Peter M Groffman2

“Accidental” urban wetlands are formed not through deliberate restoration or management activity, but as a 
product of land use and water infrastructure decisions by municipalities. Often formed in abandoned indus-
trial, residential, or low-lying commercial areas, where overland flows from storms and municipal water use 
accumulate, these ecosystems support wetland soils and plant communities. Research that we have  
conducted in the northeastern and southwestern US suggests that accidental wetlands are capable of counter-
acting anthropogenic eutrophication, providing habitats for important ecological communities, fostering 
biodiversity, and mitigating heat. Because the factors contributing to their formation are ubiquitous, 
accidental wetland systems are likely pervasive in urban landscapes, accounting for a substantial portion of 
aquatic habitat extent and influencing nutrient and water cycles within cities. They also provide ecosystem 
services at a fraction of the cost associated with more traditional environmental management efforts.
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Urban areas support many aquatic environments, 
including remnant or modified versions of aquatic 

systems that existed prior to human settlement, and sys-
tems deliberately created or designed to serve a specific 
purpose (Steele et  al. 2014). In contrast, “accidental” 
urban wetlands are not the result of deliberate construc-
tion, nor are they remnant and/or modified environments 
that existed before human development. Instead, they 
form as the unplanned result of human activity in the 
landscape. As with created or remnant systems, acciden-
tal ecosystems have many structural elements (organis-
mal, hydrological, soil-related) that mimic natural, 
unaltered aquatic ecosystems. They may therefore be 
capable of providing functions (and associated services) 

similar to natural environments. Here we argue that acci-
dental wetlands, although highly understudied, are likely 
widespread and important habitats in urban landscapes. 
Furthermore, because they are not designed and are 
largely unmanaged, accidental wetlands represent a 
potential low-cost means of mitigating urban pollution 
and providing habitat for ecological communities and 
desirable species. This paper explores the current knowl-
edge of the extent, characteristics, and functions of acci-
dental urban wetlands, based primarily on work in the 
southwestern and northeastern US, and outlines impor-
tant research needs associated with these ecosystems.

The concept of ecosystem services has emerged as a 
means of assessing, managing, or designing environments 
to maximize ecosystem processes that support human 
well-being. Despite extensive documentation of urbaniza-
tion impacts on wetlands (Paul and Meyer 2001; Walsh 
et  al. 2005; Wenger et  al. 2009), many studies indicate 
that remnant and/or modified urban aquatic systems are 
still capable of performing useful functions (ie those serv-
ing key ecosystem services) at relatively high rates or 
capacities (Ehrenfeld 2004). These functions include 
nutrient processing and removal (Grimm et  al. 2005; 
Ehrenfeld et al. 2011; Roach and Grimm 2011), provision 
of habitat for key organisms (Arena et  al. 2011; Holzer 
2014), carbon sequestration (Lawrence and Zedler 2013), 
and hydrologic functions such as cooling and groundwa-
ter recharge (McLaughlin and Cohen 2013).

Ecosystems such as created wetlands, canals, and artifi-
cial lakes, which are deliberately constructed to provide 
specific services, typically include structural characteris-
tics that mimic those of natural systems. These 
characteristics facilitate the services that these environ-
ments were designed to provide (eg flood control, water 
storage, and water delivery). Structural components of 
constructed systems are often highly managed to maintain 
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In a nutshell:
•	 Accidental urban wetlands are ecosystems that have formed 

unintentionally, as a result of human activity in the 
landscape

•	 They are widespread in urban landscapes, contributing to 
the extent of aquatic habitat and influencing nutrient and 
water cycles within cities

•	 Estimating their extent and function is a challenge because 
their existence goes largely unnoticed or undocumented, 
and is sometimes unwanted due to the disadvantages as-
sociated with wetlands, including standing water, nuisance 
species, and regulatory issues

•	 Accidental wetlands provide ecosystem services such as 
habitat for wildlife, nutrient removal, carbon sequestration, 
water storage, and social benefits for people while requiring 
less monetary input or regulatory effort than traditional 
wetland creation and restoration activities
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desired services. Interestingly, recent work has also identi-
fied inadvertent or unanticipated services and disservices 
in these systems. We argue, however, that accidental wet-
lands may provide more services than designed environ-
ments because the latter are commonly overdesigned for a 
limited set of specific functions. For example, the Los 
Angeles River (California) was straightened, deepened, 
armored, and reinforced with concrete to prevent prop-
erty damage and reduce risk to human populations by 
conveying stormwater to the ocean. This narrowly pur-
posed infrastructure has prevented groundwater recharge, 
wetland development, and colonization/use by most wild-
life in the concretized sections of the channel (Gumprecht 
2001). Designed systems with “green” elements may hold 
the most potential for accidental services. Urban green 
spaces (including reservoirs, parks, and gardens) provide 
multiple ecosystem services, whereas built structures and 
impervious surfaces provide few or no services (Holt et al. 
2015). In the sections below, we compare accidental wet-
lands to those with higher levels of intervention (ie resto-
ration or construction) in terms of their potential to 
provide ecosystem services.

JJ Formation and extent

Wetland boundaries are defined jurisdictionally by man-
agement agencies using the presence of hydric soils, 
hydrophytic vegetation, and water (Mitsch and Gosselink 
2007). Accidental wetlands can form on abandoned 
or underutilized land at low-lying landscape positions. 
Often, stormwater or wastewater is intentionally routed 
to these areas to prevent flooding in developed upland 
areas. In inland cities, low-lying parts of the landscape 
persist because streams, rivers, and wetlands that for-
merly existed in these areas were drained, filled, de-
veloped, and then abandoned (Figure  1). A lack of 
stormwater management in these areas following aban-
donment results in a renewal of flooding. Fill soils are 
often used to elevate development above flood levels 
in lowland areas. In coastal cities, many accidental 
wetlands develop adjacent to these artificially elevated 
areas. For example, Liberty State Park (Jersey City, 
NJ) was originally an intertidal mud flat/salt marsh 
connected with Upper New York Bay, in the lower 
Hudson River watershed. The site was filled to build 
a train yard (Figure  2a) and was then abandoned over 
50 years later. At this time, large portions of the site 
were fenced off and left relatively undisturbed for over 
40 years (Figure  2b). Flooding persisted in depressional 
areas left after site abandonment, due to their relatively 
low-lying position in the urbanized landscape (Figure 3).

Once stormwater, wastewater, and/or precipitation 
enter these sites, persistent flooded conditions are often 
promoted because soil profiles contain compacted or 
impervious layers from previous development (see 
Figure  4). Under continued neglect or abandonment, 
these sites will experience ongoing flooding, which facili-
tates colonization by wetland plant and animal commu-
nities (Gallagher et al. 2008; Bateman et al. 2015), and 
creates reduced (low oxygen) conditions in soils, favoring 
anaerobic microbial processes (Palta et  al. 2013, 2014). 
The resulting system may resemble a wide range of wet-
lands, including but not limited to freshwater and salt 
marshes and swamps, oxbows, and sloughs.

Accidental wetlands are fed by different water sources. 
Precipitation, runoff from upland areas, and discharge of 
treated wastewater are water sources for accidental wet-
lands in New Jersey and Arizona (Palta et  al. 2014; 
Bateman et al. 2015). A news publication in Tampa, FL, 
documented what appear to be accidental wetlands 
(dense wetland vegetation in standing water) at street 
corners and next to driveways in low-lying neighbor-
hoods with poor drainage infrastructure; the article noted 
that stormwater feeds these wetland patches with “water 
flow that’s nearly constant” (Bradshaw 2015). In 
Bucharest, Romania, an accidental wetland system (Lake 
Văcăreşti) developed after a large hole was dug for a reser-
voir and then abandoned in the 1970s. According to 
news reports, groundwater sources not envisaged by 
designers of the reservoir began to emerge soon after con-

Figure  1. One of many fluvial freshwater wetlands formed 
unintentionally on the formerly dry bed of the Salt River, in 
Phoenix, AZ. The river has been impounded upstream of the city 
for over 100 years. Wetlands have formed on the riverbed from 
water exiting a stormwater outfall. One such outfall (hidden from 
view) is near the foreground of the photo in (a), and its position is 
indicated with an arrow in the aerial photo in (b).
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struction, causing the development of shallow wetlands 
(Vino 2013). Floodwaters from rivers and sea-level rise 
and/or subsidence in urban areas can also potentially cre-
ate accidental wetlands. News stories from New York 
City, NY, and New Orleans, LA, and blogs in Dallas, TX, 
and Milwaukee, WI, report on what appear to be acciden-
tal wetlands in developed or abandoned urban residential 
or industrial areas. These areas became reconnected with 
nearby estuaries or rivers after abandonment owing to 
their low-lying position in the landscape (Sandifer 2012; 
Daniel 2013; Kensinger 2014; Campanella 2015).

Estimating the extent and total area of accidental 
urban wetlands is a challenge. Because they form unin-
tentionally, their existence goes largely unnoticed or 
undocumented. Further, because wetlands and streams 
are protected from development and managed under 
separate guidelines in many regions, delineation of an 
area as a wetland or stream can incur legal obligations for 
homeowners, developers, and local officials. Finally, 
wetland delineation often excludes information on 
intention or design, and the history behind wetland 
development may not be known. Despite these chal-
lenges, we hypothesize that accidental wetlands exist in 
urbanized regions worldwide. This hypothesis is based on 
several lines of evidence: because urban development is 
fundamentally contingent on water availability and use, 
(1) most major cities develop near or on aquatic systems 
(Mitsch and Gosselink 2007; Grimm et al. 2008), (2) the 
development of most large cities involved draining and/
or filling of wetlands (Kentula et  al. 2004; Steele and 
Heffernan 2014), and (3) all major cities have some 
form of wastewater. This means that most cities will 
have low-lying sections of landscape that could host 
wetlands, and that all cities need a way to rid developed 
land of excess water. The latter usually involves allowing 
water to travel to areas that are not inhabited or actively 
maintained.

We argue that in most cities, some portion of urban 
land has the potential to support the formation of acci-
dental wetlands. In 2000, a survey of 70 cities in the US 
found that, on average, 15% of urban land was deemed 
vacant, with land use ranging from undisturbed open 
space to abandoned, contaminated brownfields (Pagano 
and Bowman 2000). This percentage has likely increased 
subsequently due to the Great Recession of 2008–2009. 
Although urbanization and urban populations have 
increased worldwide over the past century, vacant land 
has increased substantially in many US, European, and 
Asian cities because economic downturns, failing industry 
(and resulting unemployment), and shifting demograph-
ics within certain regions have caused “urban shrinkage” 
(Haase et al. 2014). Increases in urban vacant land create 
opportunities for unanticipated “natural” environments 
with associated services (Haase et al. 2014; Shuster et al. 
2014; Ager 2015). Since accidental wetland development 
requires a water source and poor drainage, not all urban 
vacant land has the capacity to support accidental wet-
lands. However, even if total accidental wetland area is 
small in any given city, its contribution to ecosystem ser-
vices may be disproportionately large relative to its 
extent. Recent literature suggests that small lakes, ponds, 
and wetlands tend to provide higher rates or levels of eco-
system services per unit area than larger aquatic and wet-
land ecosystems, and serve as hotspots of biodiversity, 
nutrient processing, and carbon sequestration in many 
types of landscapes (Downing 2010; Ghermandi et  al. 
2010; Capps et al. 2014; Van Meter and Basu 2015).

JJ Unique characteristics

Accidental wetlands exhibit characteristics of novel eco-
systems (WebPanel 1). Given that these systems form 
in areas previously or currently under urban development, 
their soils and hydrology often differ greatly from native 

Figure  2. Liberty State Park in (a) the early 1930s and (b) 2007. Map imagery obtained from NJOIT, Office of Geographic 
Information Systems. The white box in (b) highlights where one of the many accidental wetlands on this site formed, shown enlarged 
in Figure 3.

(a) (b)
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wetland systems in the same region. Urban soils are 
composed of a mixture of materials that differ from ad-
jacent agricultural or forest areas (ie natural soils), and/
or are heavily modified by human activity (De Kimpe 

and Morel 2000). Geomorphic al-
terations such as ditching, berms, and 
waste dumps are common in urban 
landscapes, and contribute to high 
variability in soil surface elevation 
and water tables in urban wetlands 
and watersheds (Ehrenfeld 2004). 
Depending on site history, soils may 
contain a number of contaminants 
such as heavy metals (eg Gallagher 
et  al. 2008). Urban soils form from 
heterogeneous, often non-soil mate-
rial, and urban landscapes exhibit 
spatiotemporal variability in distur-
bance regime (eg earthmoving) based 
on use. The normal heterogeneity 
encountered within wetland soils may 
therefore be greatly magnified in 
urban wetlands (Ehrenfeld 2004). For 
example, geomorphic, biologic, and 
hydrologic alterations on and around 
the site studied by Palta et al. (2014, 
2016b) led to considerable variation 
in soils. Native soils persisted from 

when the area was a freshwater marsh/stream system, fill 
soils were added for commercial use of the site in the 
early–mid 1900s, debris materials were deposited during 
nearby highway construction in the 1950s, piles of trash 
were deposited in the 1960s, and organic soils remained 
in former tidal channels running through the site.

It is not clear how the characteristics and extent of 
accidental wetlands differ between cities and geographic 
regions. Percent vacant land varies considerably by city 
and region (Pagano and Bowman 2000), as does flood 
and sewage infrastructure (Hopkins et al. 2015). Although 
intentionally created aquatic ecosystems in urban areas 
may be similar in type and extent regardless of geographic 
region (Steele et  al. 2014; Steele and Heffernan 2014), 
unintentional aquatic systems may be more constrained 
geographically in how they develop and what they con-
tain. Alternatively, accidental wetlands form within 
highly designed environments that have similarities in 
terms of soil types (eg fill), drivers of soil modification (eg 
compaction), and urban-adapted or human-cultivated 
species compositions (eg invasive reed grasses, generalist 
bird species). They may therefore conform to the process 
of “ecological homogenization” that causes human-
dominated systems to be more similar to each other than 
the native ecosystems they replace at regional and conti-
nental scales (Groffman et al. 2014).

JJ Accidental functions, services, and disservices

As with constructed or native wetlands, accidental 
wetlands may provide ecosystem services, including nu-
trient removal, heat mitigation, recreation and enjoy-
ment, carbon sequestration, water storage, groundwater 

Figure 3. Contour map of the area surrounding an accidental wetland at Liberty State 
Park. Areas outlined in red tend to support standing water for much of the year.

Figure 4. Soil profile at Liberty State Park. The A horizon is 
composed primarily of coal rock, and the soil horizon below is a 
compacted, low permeability fill layer.
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recharge, and provision of wildlife habitat. Furthermore, 
such services potentially involve less monetary input 
or regulatory effort than that for constructed wetlands, 
because they arise unintentionally from the presence 
of extant organisms and unwanted water in the urban 
environment. The presence of trash and contaminants 
in their soils and water, and exotic and invasive species 
within their plant and animal communities, may com-
promise some functions and services (but see Davis 
et  al. 2011; Hagmann et  al. 2015). However, designing 
or restoring aquatic systems to perform particular func-
tions may actually compromise soil formation or bio-
diversity by disrupting the ecosystem (eg Bernhardt and 
Palmer 2007), leading to lower service provision or 
even the emergence of disservices. It is not known 
whether accidental wetlands develop structure and func-
tions associated with ecosystem services at a comparable, 
slower, or faster rate than constructed wetlands. In 
created wetlands, habitats (for birds, invertebrates, and 
herpetofauna), plant biomass, and capacity for nutrient 
and pathogen removal can develop within a few years 
or decades of construction, although not always at the 
same magnitude as native reference wetlands (Mander 
and Jenssen 2003; Snell-Rood and Cristol 2003; Spieles 
2005; Soomets et  al. 2016). Other functions found in 
native wetlands, such as carbon sequestration, are reliant 
on soil physical properties that can take hundreds of 
years to develop (eg low bulk density, high soil aggre-
gation). It is therefore unknown whether constructed 
wetlands will ever be equivalent to native wetlands in 
offering these processes (Hossler and Bouchard 2010; 
but see Mitsch et  al. 2012).

Habitat for plants and wildlife

Urbanization can substantially diminish habitat for plants 
and wildlife, particularly for wetland and aquatic com-
munities (Gibbs 2000; Wenger et  al. 2009). Green 
spaces (eg golf courses) and infrastructure (eg drainage 
ditches, canals) in cities can serve as critical habitat 
for wetland plants and wildlife (Chester and Robson 
2013; Winchell and Gibbs 2016), including rare or 
key species. Accidental urban wetlands in New Jersey 
(Arnold 2008; Gallagher et  al. 2008; Ravit et  al. 2008) 
and in Arizona (Bateman et  al. 2015) have developed 
diverse wetland plant, bird, mammal, and herpetofaunal 
communities within a few decades following land aban-
donment. Social media and news stories report obser-
vations of facultative or obligate wetland wildlife, 
including locally protected, native, and endemic species, 
in wetlands that have appeared on abandoned or de-
veloped land after brief or prolonged periods of flooding 
(WebTable 1). News stories from Albuquerque, NM, 
and Sacramento, CA, describe how redirection of rivers 
through vacant urban areas for flood control and sed-
imentation has unexpectedly attracted large wetland 
bird populations (Fleck 2012; Austin 2015).

Although restoration can create habitat for urban spe-
cies, the associated disturbance to soils and vegetation 
can potentially compromise habitat complexity and com-
munity establishment. For example, despite being lower 
in bird and herpetofaunal richness than actively restored 
or non-urban reference sites in the same river system, 
accidental wetlands in Phoenix, AZ, had higher plant 
community richness and cover than these other site types 
(Bateman et  al. 2015). Actively restored reaches had 
diminished seed banks due to bulldozing and other soil 
disruptions during the restoration phase (Bateman et al. 
2015).

Nutrient removal

Accidental wetlands can intercept substantial amounts 
of urban atmospheric deposition, streamflow, and storm-
flow, and can be nitrogen (N) and phosphorus (P) 
sinks in urban watersheds. Some N removal may be 
due to plant uptake, but accidental wetlands studied 
in New Jersey, Arizona, and Maryland appear to support 
redox conditions (ie low oxygen) that facilitate high 
rates of microbial denitrification within a few decades 
following formation (Harrison et  al. 2011; Palta et  al. 
2013, 2016b). Accidental wetlands in New Jersey demon-
strated comparable or higher rates of denitrification than 
remnant wetlands surrounded by urban development or 
native wetland systems, and these rates often matched 
or exceeded loading of nitrate (NO3

–) (WebTable 2). 
Denitrification rates in these wetlands were mediated 
by soil pore structure and water dynamics, and limited 
by NO3

– availability (Palta et  al. 2013, 2014, 2016b). 
Harrison et  al. (2011, 2012, 2014) studied oxbow wet-
lands created accidentally during stream restoration in 
Maryland (Figure  5). These sites supported comparable 
rates of denitrification relative to native wetlands 
(WebTable 2) and captured 1–7% of cumulative stream-
flow during storm events (Harrison et  al. 2014). The 
oxbow wetlands were N sinks during storm events but 
were a net source of dissolved phosphate (PO4

3–) to 
the adjacent stream. Wetland N and P removal effi-
ciency varied with the nature and extent of connectivity 
to the stream, loading rate, and retention time.

We examined percent nutrient removal in accidental 
wetlands in the bed of the Salt River in Phoenix by 
comparing nutrient concentrations at the farthest point 
upstream (ie at the stormwater outfall feeding the wet-
land) and at a point 0.7–1.0 km downstream. Samples 
were collected 1–2 times per month during baseflow 
conditions, and immediately following (within 24 
hours) rainstorms from May 2012 to September 2013. 
Percent removal of NO3

– was generally high, and 
matched or exceeded removal in native or constructed 
wetlands in the same region (WebTable 2). The 
wetlands were often a net source of dissolved PO4

3–, but 
on average removed 21–28% of P entering the wetlands 
(M Palta, unpublished data).
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Social benefits

Urban design elements that are more flexible and less 
expensive, and that take advantage of ecosystem prop-
erties translating to services, are particularly beneficial 
to people without the financial means to mitigate 
environmental stressors. Urban dwellers in general, but 
low-income neighborhoods and people experiencing 
homelessness in particular, are at risk for higher heat 
exposure, particularly in southwestern US cities 
(Jenerette et  al. 2011). Use of public parks in Phoenix 
by low-income populations has been anecdotally ob-
served and linked to their potential to provide cool 
refugia (Jenerette et  al. 2011). Accidental wetlands in 
the same city also serve as a refuge from heat exposure, 
and provide running water, privacy, and enjoyment 
for homeless individuals (Palta et al. 2016a) (Figure 6). 
Existing institutions (eg shelters) designed to assist the 

Phoenix homeless community do not always provide 
these services (Palta et  al. 2016a). The accidental 
wetlands of Lake Văcăreşti serve as a permanent res-
idence for some, and are used as a source of wild 
mint, fish, decorative willow branches, lumber, and 
firewood, as well as being mined for scrap metal by 
the city’s “massive underclass” (Bird 2014) (Figure  6). 
Accidental wetlands therefore have the potential to 
be intrinsically linked to the resilience and sustaina-
bility of disadvantaged communities, particularly in 
terms of risk factors linked to urbanization and climate 
change.

Disservices

Urban wetlands in general are associated with several 
disservices, although these harms can sometimes be 
counteracted by ecosystem services. For example, stand-
ing water can provide habitat for disease vectors (eg 
mosquitoes, waterfowl). Stormwater and wastewater can 
convey waterborne illnesses or toxicants, compromising 
the health of those coming into contact with the water. 
These health concerns have resulted in legislation and 
infrastructure minimizing standing water and promoting 
water drainage. However, with the development of 
wetland structure and functions, accidental wetlands 
may be able to mitigate some of these health concerns. 
The high biodiversity of wetlands relative to that of 
the surrounding urban environment can “dilute” path-
ogens and limit the spread of disease more than do 
urban residential or commercial areas (Johnson et  al. 
2012; Civitello et  al. 2015). Accidental wetlands re-
moved pathogen indicators in water exiting stormwater 
outfalls in Phoenix (Palta et  al. 2016a). However, 
pathogen indicator levels met bathing standards in only 
a subset of these wetlands, and far exceeded bathing 
standards in all wetlands during storms (Palta et  al. 
2016a).

Additional disservices identified in accidental wetlands 
are greenhouse-gas production (Palta et  al. 2013) and 
habitat provision for nuisance species (Ravit et al. 2008). 
However, these disservices are often comparable to or 
lower than those associated with other urban ecosystems. 
Carbon dioxide (CO2) and nitrous oxide (N2O) produc-
tion in accidental wetlands in New Jersey was far lower 
than that in urban unrestored upland sites and con-
structed wetlands receiving wastewater, respectively 
(Palta et  al. 2013). In Maryland, Harrison et  al. (2011) 
found lower rates of N2O:N2 production in accidental 
wetlands than in forested wetlands, and accidental wet-
lands were not a major source of N2O as compared to 
other wetland systems. Ravit et al. (2008) found higher 
percentages of invasive exotic plant species in accidental 
wetlands in New Jersey than in forested wetlands in the 
region, but the percentages were comparable to or lower 
than those of invasive exotic plants found in urban areas 
in the northern US.

Figure  5. In Minebank Run (an urban watershed in Towson, 
MD), two oxbow wetlands formed unintentionally as the result of 
rerouting a stream during restoration to improve geomorphic stability 
and to reduce channel incision. A closer view of one of these 
wetlands is shown in (a). Stone boulders were placed along the edges 
of the stream to increase stability, cutting off existing meander bends 
in the stream; the meander bend that created the wetland shown in 
(a) is indicated with an arrow in (b). The wetlands persist because 
of occasional overflow of stream water from the main channel, 
groundwater seepage, and return flow from adjacent uplands.
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JJ Research needs

Extent

We have argued that accidental wetlands are likely to 
be widespread in urban areas, contributing to the total 
extent of aquatic habitat and influencing nutrient and 
water cycling. Because accidental wetlands are not 
specifically managed to provide ecosystem services, and 
because they form via different (low-cost, low-energy) 
means as compared to other types of human-created 
aquatic systems, more research is needed to confirm 
the extent of accidental wetlands within cities, and 
to differentiate them from other types of urban water 
bodies.

Other potential services and disservices

Although important services provided by accidental 
urban water bodies are outlined in this paper, other 
services (or disservices) typically associated with native 
or constructed wetlands may be provided by accidental 
wetlands (eg removal of other nutrients, pathogens, or 
toxicants; carbon sequestration; flood abatement; water 
storage and recharge; and urban heat island mitigation). 
These services, their drivers, and importantly, potential 
trade-offs between them, merit further investigation to 
determine how resource managers and urban planners 
can optimize the benefits of accidental wetlands in 
cities.

Perceptions and values

Wetlands have long been perceived as undesirable, 
nuisance systems (Mitsch and Gosselink 2007), and 
vacant urban lots are not typically considered desirable 

or aesthetically pleasing. Many cities have ordinances 
mandating vacant lots be maintained by clipping 
“weeds” and draining water from the site (to reduce 
mosquito populations). Many urban dwellers may con-
sider accidental wetlands to be unsightly, disease-
breeding, garbage-collecting blights on the landscape, 
rather than viable ecosystems that provide important 
ecological and sociological services. However, some 
see them as areas for recreating, viewing wildlife, and 
observing local traditions or cultural activities (eg Shih 
2007). An important research need is to engage with 
people to determine their perceptions and values in 
terms of urban environments and the services they 
can provide. This may allow urban planners to help 
people living in cities use accidental wetlands more 
effectively, and could increase the perceived value of 
these environments.

Management and policy implications

Given the potential ecological and social services they 
provide to cities, accidental wetlands should be inte-
grated into urban planning and design. Municipal au-
thorities should carefully consider and evaluate them 
as they occur. Ideally, city managers would take ad-
vantage of services that arise from the lack of man-
agement in accidental wetland areas and also use selected 
management practices to augment desired services and 
minimize disservices. In most cities, a portion of aban-
doned land retains standing water. Three approaches 
– maintaining or conserving some of this vacant land, 
facilitating the routing of wastewater or stormwater to 
these areas, and allowing primary or secondary succes-
sion to proceed therein (depending on the extent to 
which the land was developed before abandonment) 
without extensive human intervention – could offer 

Figure 6. Accidental urban wetlands can provide important services for vulnerable people. (a) Accidental urban wetlands in Phoenix, AZ 
are used by homeless people for shelter, running water, and heat mitigation. (b) The accidental wetlands of Lake Văcăreşti in Bucharest, 
Romania have been home to many poor families, mainly Roma, and low-income residents of Bucharest, who fish and forage for natural 
resources (eg firewood) in the wetlands.
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low-cost means of creating highly functional environ-
ments. This may prove challenging, however, in cities 
where space is limited (eg New York City), water is 
increasingly scarce (eg Phoenix), or flooding is prob-
lematic due to low topographic relief and/or high water 
tables (eg Tampa). Flooding, in particular, will likely 
be exacerbated in the near future in urban coastal 
areas due to a combination of urbanization and sea-
level rise (Chaussard et  al. 2013; Rotzoll and Fletcher 
2013; Uddameri et  al. 2014).

Recognition by municipalities of the benefits of inte-
grating or preserving green space with minimal infra-
structure will be critical for sustaining the services that 
many wetlands provide, including accidental wetlands. 
More research will be needed, however, to determine 
what role design, engineering, or management of land-
scapes should play in facilitating the formation of systems 
that are both largely self-organizing and provide net ben-
efits. Little is known about how management intention 
or intervention influences most wetland functions, as 
compared to no intention or intervention. Additionally, 
urban wetlands will likely be highly dynamic in their 
characteristics and performance over time, as urbaniza-
tion and climate change progress. Increased flooding in 
coastal cities due to urbanization and sea-level rise could 
facilitate, for example, the formation of additional acci-
dental wetlands, but could also result in the loss of rem-
nant and constructed wetlands, or changes in wetland 
function as former freshwater systems become brackish 
(Rotzoll and Fletcher 2013).

An important consideration in management or policy 
related to urban accidental wetlands is that trade-offs 
occur between services, particularly because these trade-
offs often involve both vulnerable ecosystems and vulner-
able groups of people. Minimizing human disturbance of 
wetlands is important for maintaining some services, but 
it is also critical to balance the needs of wetland ecosys-
tems with the needs of urban dwellers, especially those 
who directly rely on the natural environment for provi-
sioning, regulating, and cultural services (Figure  6). 
Additional trade-offs between the benefits of wetland use 
(eg mitigating heat stress by bathing in wetlands) and the 
harms associated with wetland use (eg exposure to patho-
gens through bathing) further complicate how to best 
optimize services and mitigate vulnerability for users 
(Palta et al. 2016a). Policies that do not wholly restrict 
use, but also promote community knowledge, steward-
ship, and safe use of urban accidental wetlands (eg post-
ing informational signs), will be needed to address some 
of these trade-offs.
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