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Plant communities differ
along socioeconomic
gradients in Baltimore,
MD, and Washington, D.C.
Sarah E. Rothman1*, Shannon L. LaDeau2 and Paul T. Leisnham1

1EcoHealth Lab, Department of Environmental Science and Technology, University of Maryland,
College Park, MD, United States, 2Cary Institute of Ecosystem Studies, Millbrook, NY, United States
Plants on residential urban properties can provide valuable ecosystem services or

produce harmful disservices depending on fine-scale characteristics tied to plant

species identity, such as growth habit or native status. The composition of plant

identities on a given block is often influenced by socioeconomic factors, leading

to variable green space function across a city. We surveyed residential plants on

Baltimore, MD, and Washington, D.C. blocks, documenting differences in

structure, richness, and community composition along an income gradient and

between abandoned and neighboring occupied properties. Both canopy

and ground vegetation on low-income residential properties covered less area

and were more likely to contain non-native species than their higher-income

counterparts, with different tree, vine, and non-native communities present.

Abandoned properties had more canopy cover and higher tree richness than

occupied neighbors but similar community composition including five common

vines, four of which were non-native. These differences have important

implications for ecosystem services, and such fine-scale knowledge could

better inform the management of green space to benefit urban residents.
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Introduction

Urban plants provide many environmental and cultural services that make them valuable

components of city ecosystems. Urban residents surrounded by green space may benefit from

reduced air pollution (e.g., Yang et al., 2005; Nowak et al., 2006, 2018), improved stormwater

management (e.g., Berland et al., 2017; Ponte et al., 2021; Selbig et al., 2022), cooler summer

temperatures (e.g., Tan et al., 2016; Wang and Akbari, 2016; Gunawardena et al., 2017), lower

crime levels (e.g., Donovan and Prestemon, 2012; Troy et al., 2012; Lin et al., 2021), and

improved mental and physical health (e.g., Chawla, 2015; Twohig-Bennett and Jones, 2018;

Song et al., 2022). While urban forests and parks are obvious sources of greenery in cities,

vegetation on residential land has the potential to contribute even more to city-wide

ecosystem services due to its extensive area. Residential property often represents half or
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more of a city’s total zoned land, e.g., 75% in New York City, NY

(NYCPlanning, 2023) and 52% in Los Angeles, CA (Menendian

et al., 2022). The vegetation immediately surrounding a resident’s

home is also arguably the most influential green space in their daily

life; these are the plants that can, for example, lower their home’s

heating and cooling bills (Ko, 2018) or create a green view outside

their windows to boost self-esteem and happiness (Soga et al., 2021).

While environmental variables such as climate or soil type may

have historically dictated where and how well plants can grow,

vegetation in urban ecosystems is additionally affected by social

conditions, economic factors, and cultural preferences. Among a

multitude of socioeconomic variables, household income appears to

be particularly influential, possibly because wealth dictates the

amount of disposable income that residents can spend on

landscaping and/or because higher-income residents can afford

properties in neighborhoods with already-desirable vegetation

(Leong et al., 2018). Either way, the few reported surveys of

vegetation on residential properties in cities across the United

States have consistently found differences in total plant

abundance along income gradients, most often reporting higher

total area of vegetation on higher-income city blocks (e.g., Jenerette

et al., 2013; Spotswood et al., 2021; Heo and Bell, 2023).

Though this positive, linear relationship between plant cover

and income is common nationwide, it is not ubiquitous. Studies in

Philadelphia, PA (Pearsall and Christman, 2012); Baltimore, MD

(Little et al., 2017; Biehler et al., 2025); and Detroit, MI (Endsley

et al., 2018), all found quadratic relationships with similarly high

levels of greenery in both low-income and high-income

neighborhoods and less in medium-income neighborhoods. In

each case, the authors noted the prevalence of vacant lots

(properties without a principal building) and/or abandonment

(properties with uninhabited buildings, often in a state of decay)

in low-income neighborhoods as significant contributors to total

vegetative cover. It has been suggested that while high-income

blocks may attain high levels of greenery through consistent care,

low-income blocks with high rates of unoccupied property may

reach similar levels of greenery through neglect (Gulachenski et al.,

2016; Riley and Gardiner, 2020; Biehler et al., 2025). Consequently,

two blocks with equally abundant vegetation may have very

different plant communities present, in terms of structure (i.e.

open-canopy vs. closed-canopy, vegetated vs. bare ground),

richness (i.e. monoculture vs. diversity), and composition (i.e.

species identities).

Plant community structure, richness, and composition should

be considered in studies describing urban vegetation, as equal

abundance alone does not necessarily indicate equal desirability

or utility (Biehler et al., 2025). Surveys of plant communities in

Toledo, OH, revealed that abandoned properties, which had greater

canopy cover than neighboring occupied properties, were more

frequently documented as urban blight due to the overgrown nature

of the plants present (Berland et al., 2020). Replacing overgrown

vegetation on vacant lots with regularly mown grass and a small

number of trees in Philadelphia, PA, was associated with lowered

heart rates (South et al., 2015) and reduced feelings of depression
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(South et al., 2018) in nearby residents, as well as fewer gun assaults

(Branas et al., 2011). Thus, it is essential to consider the

characteristics of the plant community and not merely its cover

area. A study in Bradford, United Kingdom found that residents’

mental health benefit from spending time in urban green spaces

increased with increasing plant diversity (Wood et al., 2018). Yet, as

with vegetation cover, the desirability of high species diversity (e.g.,

richness) is not universal and may depend upon other fine-scale

plant community characteristics such as composition. Surveys of

resident attitudes toward plants in their yard or neighborhood

demonstrate the importance of species identity, with specific traits

like flower size or place of origin affecting resident opinion (Kendal

et al., 2012). Thus, while increased diversity may be more beneficial

in the abstract, it seems logical to assume that a yard rich with

species/traits less-preferred by humans such as mulberry trees

(which drop messy fruits), poison ivy (which can cause rashes),

and saw greenbrier (which has thorns) may be less desirable to

residents than a yard with monoculture turf.

Plant growth habit (e.g., herb, shrub, tree, vine) and native

status are important traits that can mediate resident perceptions of

local vegetation. A survey of people living near vacant lots in

Detroit, MI, found that neighbors preferred mown turf or low-

growing shrubs with prominent flowers over weedy vegetation or

trees, as the former were perceived signs of care (Nassauer et al.,

2021). Regarding the influence of native status, a global review of

urban wildlife diversity found that 43% of studies reported that

native plants support wildlife diversity better than non-native

plants, while only 8% reported the opposite (Berthon et al., 2021).

Despite the apparent importance of community characteristics

on the ecosystem services or disservices (negative impacts) provided

by urban vegetation, few studies have evaluated how urban plant

structure, richness, and/or composition are associated with

socioeconomically diverse residential properties (Rothman et al.,

2026). Structure was the most common characteristic documented,

with results often showing more canopy (e.g., Clarke et al., 2013;

Avolio et al., 2015, 2020) and ground (e.g., Clarke et al., 2013; Lewis

et al., 2017; Wheeler et al., 2022) cover with increasing income.

Studies on residential canopy richness across income gradients also

showed a positive relationship (Avolio et al., 2018, 2020), although

ground species richness focused on herbaceous and ‘weedy’ species,

largely decreased with increasing income (Lowenstein and Minor,

2016; Wheeler et al., 2017; Blanchette et al., 2021). Few papers

reported differences in composition across income gradients,

making it difficult to draw broader conclusions about whether

low- and high-income urban properties often differ significantly

(as with flowering communities in Avolio et al., 2020) or are similar

(as with total yard and tree communities in Cubino et al., 2019;

Avolio et al., 2020) given that they draw on the same regional

species pool.

The main goal of this study was to evaluate associations between

wealth and plant structure, richness, and composition in residential

urban spaces Baltimore, MD, and the Washington, D.C.

metropolitan area. Prior studies often note income as a driver of

plant communities, but rarely examine multiple aspects of vegetation
frontiersin.org
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or do so across a relevant and defined range of income. Nor do any

studies exist, to our knowledge, that compare plant communities by

occupation status in these cities at a fine scale. Thus, our inclusion of

abandoned properties, which have no income, is also novel. We

hypothesize that vegetation cover and species richness vary

systematically with income and occupation status, and that low-

income and abandoned properties harbor distinct plant

communities characterized by more vines and fewer native species.

By comparing canopy and ground structure, richness, and

composition across these gradients, our study aims to fill a key

knowledge gap urban ecology. These fine-resolution data are

necessary to properly assess differences in residential urban green

space along socioeconomic gradients, and the first step to provide

further insight into the potential services or disservices plant

communities offer across heterogeneous urban landscapes, though

direct measurements of impact were beyond the scope of this study.
Materials and methods

Study area

Our study took place in the mid-Atlantic region of the eastern

United States, a temperate area with a humid subtropical climate

and four distinct seasons (Bigsby et al., 2014; Jiang et al., 2022).
Frontiers in Ecology and Evolution 03
Average temperature is 0.8˚C in winter and 26.0˚C in summer with

approximately 120 cm of rain annually (Anderson et al., 2021),

which is relatively evenly distributed throughout the year

(Woods et al., 1999). The annual growing season is 160–225 days

(Woods et al., 1999). The ecoregion is characterized as Eastern

Temperate Forest: Southeastern Plains; the sections of Baltimore,

MD, and the Washington, D.C. metropolitan area that we surveyed

are further categorized as Chesapeake Rolling Coastal Plain (EPA,

2024). The Chesapeake Rolling Coastal Plain ecoregion is a hilly

upland with elevations below 122 m and local relief of 7.6–69 m

(Woods et al., 1999). Soils are typically well-drained, nutrient-poor,

loamy soils that support predominantly Oak-Hickory-Pine and

Appalachian Oak Forests in natural areas (Woods et al., 1999).

We surveyed plant communities on nine city blocks in each of

two watersheds in the Washington-Baltimore metropolitan area:

Watershed 263 and the Watts Branch watershed (Figure 1).

Watershed 263 includes several neighborhoods in West

Baltimore, MD, including Franklin Square, Harlem Park, Hollins

Market, and Union Square. The Watts Branch watershed covers

portions of Capitol Heights, MD, and southeast Washington, D.C.

The watersheds, while located in different cities, are close enough

for plants to be from the same regional species pool.

Given that our study takes place exclusively on private

residential land, there is no municipal management of the plant

communities we surveyed. While all three cities have ordinances
FIGURE 1

We surveyed nine blocks, shown as gray polygons, in each of two watersheds: Watershed 263, in West Baltimore, MD, and the Watts Branch
Watershed, spanning southeast Washington, D.C. and Capitol Heights, MD.
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regarding private vegetation (DCDOB, 2023; BDHCD, 2024;

CHPSA, n.d), including limiting grass, weed, and untended plant

growth to below 8 or ten inches and prohibiting noxious species

(e.g., poison ivy), we observed such violations without witnessing

any municipal intervention in response over the time of the study.

Thus, while policies pertaining to private land vegetation exist, they

do not appear to be heavily enforced. Even publicly-owned lots are

often unmanaged due to insufficient funds for monitoring and

maintenance (LaDeau et al., 2013). Large, managed public green

spaces (Carroll, Druid Hill, and Leakin Parks in Watershed 263;

Fort Circle and Kenilworth Parks in Watts BranchWatershed) were

a minimum of 0.51 km (median: 1.64 km) from our study blocks

and therefore unlikely to substantially influence the private plant

communities we surveyed.

The 18 blocks surveyed represent a range of median annual

household incomes in each city based on 2019 census data at the

block group scale, which designates a median income for all city

blocks within a given group (U.S. Census Bureau, 2020a) (Table 1).

Our sample size of 18 blocks is consistent with other fine-scale

urban vegetation studies (Lewis et al., 2017; Avolio et al., 2020;

Blanchette et al., 2021) and was designed to capture a wide
Frontiers in Ecology and Evolution 04
socioeconomic gradient while maintaining feasibility for detailed

surveys. The specific blocks were chosen as part of longer-term

studies focused on urban mosquito ecology (e.g., LaDeau et al.,

2013; Little et al., 2017; Leisnham et al., 2021) and green

infrastructure (Biehler et al., 2025). Overall, Baltimore study

blocks represent lower median annual household incomes

($12,915–50,736) in this study and compared to the 2015–2019

City-wide median annual household income of $50,379 (U.S.

Census Bureau, 2020b). Capitol Heights study blocks represent

higher median annual household incomes ($62,443–85,781) in this

study, though the values are generally below Prince George’s

County’s 2015–2019 median annual household income of $84,920

(U.S. Census Bureau, 2020b). The D.C. study blocks’median annual

household incomes ($31,307–107,188) have the widest range,

overlapping the other two cities in this study as well as

representing values both below and above D.C.’s 2015–2019

median annual household income of $86,420 (U.S. Census

Bureau, 2020b). We categorized each block into a relative income

group of low (around or below $30,000), medium ($31,000–60,000),

or high (above $61,000).

In addition to differences in income, in-person surveys at the

block scale reveal that the study blocks display stark differences in

percent infrastructural abandonment, even over very short

distances (Table 1) (Saunders, 2020). All properties designated

as abandoned in this study have been abandoned since at least

2019 (Saunders, 2020). We define percent abandonment as the

percent of properties on a given block that have uninhabited,

boarded-up buildings; abandoned infrastructure is also often in a

state of decay. Most studies of unoccupied urban properties in the

literature highlight vacant lots, defined as having no buildings;

such lots may have histories including “greening” efforts like

planting grass, shrubs, or trees, and possibly even a degree of

ongoing maintenance that differentiate them from the abandoned

properties in our study (e.g., Branas et al., 2011; Kremer et al.,

2013; Nassauer et al., 2021). Baltimore is a post-industrial city

with a population that has declined nearly 40% since 1950

(Anderson et al., 2021) and displays uneven patterns of

economic investment (e.g., Boone et al., 2009; Grove et al., 2018;

Biehler et al., 2025) that have led to large differences in

abandonment by neighborhood. In West Baltimore, more than

half of the properties on Harlem Park study blocks are abandoned;

in contrast, study blocks in the Hollins Market neighborhood a

mile away have approximately 10% or less abandonment

(Saunders, 2020; Biehler et al., 2025). Population decline has

been less severe in Washington, D.C.—approximately 14% since

1950 (EdScape, 2019)—and abandonment on study blocks in the

Watts Branch watershed is uncommon (Saunders, 2020).
Vegetation surveys

Vegetation surveys were carried out on the block scale to align

with U.S. Census block group income and block-level abandonment

data. We conducted vegetation surveys on five occupied properties

per block and three abandoned properties on each of the six blocks
TABLE 1 The 18 study blocks, listed by city (B=Baltimore, DC= District
of Columbia, CH=Capitol Heights) and block code, can be categorized
into three relative groups based on the median annual household
income of the census block group in which they are located (U.S. Census
Bureau, 2020a).

Income
category

City
and
block
code

2019 Median
annual
household
income ($)

Percent
abandonment
(%)

Low B-HP1E 12,825 57

B-HP3E 14,640 52

B-US1S 25,391 38

B-FS4S 26,061 13

B-HP5S 27,768 53

B-FS3W 30,441 47

Medium DC-GAL 31,307 –

B-HM1W 39,018 –

B-US2W 43,878 –

DC-EAS 49,185 –

B-HM2N 51,736 –

DC-JAY 51,750 –

High CH-NOV 62,443 –

DC-EAP 64,115 –

CH-DUT 80,402 –

CH-DAV 80,833 –

CH-QUR 85,781 –

DC-BLN 107,188 –
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with the highest levels of abandonment. For property selection, all

addresses on a block were randomized, and we knocked on the

doors of the first five occupied properties, in each case moving to

the next occupied property to the right until a resident granted

access to their yard. Similarly, we visited the first three abandoned

properties on the list, moving to the right when a property was

inaccessible. We aimed to avoid surveying adjacent properties to

ensure that vegetation surveys would be spatially representative of a

block. Low occupation and/or participation rates required

allowances of two neighboring properties on five blocks.

We conducted one to three paired canopy and ground surveys

per property, depending on lot size and suitable survey area, for a

total of 241 paired surveys. Conducting more surveys on larger

properties allowed us to capture a similar proportion of each

property and maintain a consistent representation of each block.

As part of a more extensive study on mosquito ecology, survey

center points were chosen to be level, shaded spots where

mosquitoes could breed should a water-holding container be

present. Survey center points were also selected to have ≥ 2 m of

open space above the ground and to be ≥ 4 m apart to ensure

ground surveys would not overlap. All ground and canopy surveys

occurred between July 16th and September 2nd, 2020.

For canopy surveys, a photo was taken approximately 1 m

above the ground over each survey center point using CanopyApp1,

a tool developed by the University of New Hampshire to assess

percent canopy cover. Every individual plant captured in the

canopy photo was then identified to species, with few exceptions

(Supplementary Table S1). Two individuals could only be reliably

identified to genus, and two individuals could not be identified at all

due to height and property boundaries making close inspection

unfeasible. The USDA PLANTS Database (plants.usda.gov) was

used for species name, growth habit, and native status

determination, with the exceptions of Photinia fraseri and Salvia

yangii, both observed on one property each. Photinia fraseri is a

hybrid between P. glabra and P. serrulata, recognized by many

university extension offices but not yet on the PLANTS Database.

Slavia yangii is the updated name for Perovskia atriplicifolia.

For ground surveys, two measuring tapes were laid out to mark

up to 16 m2 around the survey center point. Property boundaries,

buildings, or other obstacles sometimes restricted the accessible

ground area so that not all ground surveys were a full 16 m2; the

mean ground survey area across all blocks was 12.8 ± 3.4 m2.

Within each survey area, we visually estimated the percentage of the

accessible ground area that was vegetated. The USDA categorizes

plants broadly into eight growth habits: lichenous, nonvascular,

forb/herb, graminoid, subshrub, shrub, tree, and vine (USDA,

2022). All but lichens, which are not true plants, were included in

the visual estimate of vegetative cover. Of those included in

coverage estimates, only vascular growth habits were counted

toward species richness. While herbaceous and graminoid species

richness was tallied, species identities were not documented. For

plants with woody growth habits (subshrub, shrub, tree, vine), we

identified each individual (Supplementary Table S1). Of several
1 https://apps.apple.com/us/app/canopyapp/id926943048
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thousand woody individuals, 211 could only be reliably identified to

genus, and five individuals could not be identified at all; the rest

were identified to species. A plant that could only be identified to

genus was included in its survey richness count whenever it was the

only individual in its genus present, and thus represented a new

species for the survey regardless of species identity (e.g., a survey

with an unknown oak and no other oaks present). Instances of an

individual plant identified only to genus with another representative

of the genus documented in the same survey (e.g., an unknown oak

in the same survey as a documented Quercus falcata) were excluded

to avoid artificially inflating richness counts, as it is likely the former

was a seedling of the latter. Again, the PLANTS Database was used

for species names, growth habit, and native status determination.
Statistical analyses

All statistical analyses were conducted using R Statistical Software

(v4.2.2, R Core Team, 2021). Statistical significance was evaluated at

p ≤ 0.05 and 0.1. For each model, we confirmed all data assumptions

were met, including spatial structure. Comparisons along an income

gradient or between relative income categories included only occupied

properties, as no income is associated with an abandoned property.

Income is used as our fixed effect due to its well-known association

with other socioeconomic variables such as race and ethnicity (e.g.,

Akee et al., 2019), education (e.g., Blaug, 1972), lifestyle (e.g., Zhou

et al., 2009), population and housing density (e.g., Hummel, 2020),

and parcel size (e.g., Avolio et al., 2018). Comparisons by occupation

status included only occupied properties on the same six blocks as the

surveyed abandoned properties.

Structure
Differences in percent canopy and ground cover per survey

along an income gradient were analyzed using a generalized linear

mixed model with the lmerTest package (v3.1.3, Kuznetsova et al.,

2017) with property as a random intercept effect to account for

spatial non-independence due to multiple surveys per property.

Differences in structure by occupation status were analyzed using a

two-sample t-test.

Three surveys weremissing a documented percent vegetated ground

cover and removed from structure analyses; one of those three surveys

was also missing ground survey area and was subsequently removed

from richness and community composition analyses.
Richness
Richness—total, by growth habit, and by native status—was

analyzed per survey for canopy species (as all canopy surveys were

the same area) but standardized per m2 for ground species (as

ground surveys were different areas) to account for differences in

sampling effort. Differences in richness along an income gradient

were analyzed using a Poisson regression with the lme4 package

(v1.1.31, Bates et al., 2015) for canopy data and a generalized linear

mixed model with the lmerTest package (v3.1.3, Kuznetsova et al.,

2017) for ground data, all with property as a random intercept effect

to account for spatial non-independence due to multiple surveys per
frontiersin.org
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property. Differences in canopy and ground richness by occupation

status were analyzed using two-sample t-tests.

Three surveys (two canopy, one ground) contained individuals

that could not be identified even to the genus level and were marked

as unknowns. In one canopy survey, the unknown individual was

the only plant in the canopy; it therefore represented a novel species

for that survey and was included in total richness analyses. As we

could not be certain whether the other unknowns represented novel

species, we tested for differences in total richness in three ways:

without the unknowns, with the unknowns counted as one

additional species in the survey, and with the unknowns counted

as though each individual belonged to a different species. We found

no changes in statistical significance. To be conservative, in case the

unknown individuals belonged to a species already accounted for,

we present results for total canopy and ground richness without

them. Similarly, without an identity, no unknown individual could

be included in richness analyses by growth habit or native status.

Finally, one ground survey lacked a documented herbaceous species

richness and was excluded from total and herbaceous growth habit

ground richness analyses.

Community composition
We assessed community composition based on species

frequency (presence or absence of a species in a survey) rather

than abundance (total number of individuals of a species found per

survey), standardizing by m2 for ground data. We did not base

community composition analyses on species abundance in part due

to difficulties determining which vines were connected.

Additionally, time limitations during field surveys prevented

documentation of the age/size of each individual plant.

Consequently, a species with a large number of seedlings present

in a survey could skew evenness and diversity index comparisons,

appearing to be more influential in a community than a species with

a single, mature tree present in the survey, even though the latter

would cover more area and contribute substantially more to

ecosystem services such as carbon sequestration and temperature

regulation. Thus, we felt that abundance would not accurately

represent the green spaces we surveyed. We used frequency tables

to reflect evenness based on frequency data, showing the proportion

of surveys or m2 in which common species appeared within an

income bracket or occupation status.

To discern differences in canopy and ground community

composition—total, by growth habit, and by native status—

between income categories and by occupation status, non-metric

multidimensional scaling and permutational analyses of variance

were done using the vegan package (v2.6.4, Oksanen et al., 2025).

To assemble the NMDS, we used the function metaMDS with two

dimensions and trymax=100. To create the distance matrix with the

function vegdist, we used Bray-Curtis dissimilarity. All

PERMANOVAs were calculated with the adonis2 function and

999 permutations. For each PERMANOVA, we checked for

differences in group dispersion, but none were significant and

thus we do not report them alongside differences in group

centroids. Individuals identified only to the genus level that were

included in total richness analyses were similarly retained here;
Frontiers in Ecology and Evolution 06
observations of plants unknown even at the genus level

were omitted.

In analyses of canopy community composition separated by

native status, some blocks could not be included due to lack of data.

In the native canopy analysis by income category, FS4S (low-

income) had no native species; in the non-native canopy analysis

by income category, HM2N (medium-income) had no non-native

species. Similarly, in the native canopy analysis by occupation

status, US1S abandoned properties had no native species in

addition to the aforementioned lack of native species in occupied

FS4S canopies.
Results

Canopy

Income
Canopy cover on occupied properties ranged from 0.0-96.6%,

with mean cover increasing significantly with increasing income

(coef=1.94, F1,80.9 = 5.09, p=0.03) (Figure 2A). We identified 70

canopy species across all occupied properties. Canopy richness per

survey ranged from 0–6 species, with mean richness increasing

significantly with increasing income (coef=0.02, z=6.87, p<0.01)

(Figure 2B). When separated by growth habit, the positive

relationship between total canopy richness and income seems to

be driven by increasing mean tree richness along an income

gradient (coef=0.04, z=1.98, p=0.05) (Figure 2C), as only one

herbaceous and one shrub species grew tall enough to be

captured in canopy photos and vine richness did not change

significantly with income (z=-1.16, p=0.25) (Figure 2D).

Separated by native status, native canopy richness per survey

increased significantly with increasing income (coef=0.11, z=2.86,

p<0.01), while non-native canopy richness declined (coef=-0.10, z=-

2.49, p=0.01) (Figures 2E, F).

Canopy community composition on low-income blocks was

distinct from that of high-income blocks, while medium-income

blocks shared similarities with both, based on ordination analysis

(Figure 3A). Income explained 22% of variation in the overall

canopy, with marginally significant differences between income

categories (F2,15 = 2.08, p=0.06). This overall variation seems to

be the result of significant differences in tree (F2,15 = 2.26, p=0.03),

vine (F2,15 = 2.38, p=0.04), and non-native (F2,14 = 2.89, p=0.02)

communities, for which income explained 23%, 24%, and 29% of

variation, respectively (Figures 3B–D). Though native canopy

communities also appeared to be distinct between low- and high-

income blocks based on ordination (Figure 3E), there were

no statistically significant differences between income categories

(F2,14 = 1.69, p=0.12).

Half of the most frequently observed canopy species (those

appearing in 10% or more of surveys) in the low-income category

were vines (Table 2). By contrast, vines were not among the most

frequently observed canopy species in the medium-income

category, and there was only one vine among the most frequently

observed canopy species in the high-income category. Additionally,
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the most frequently observed species in the low-income category

were mostly non-native (4/6), while the reverse was true of high-

income blocks (4/6 native); of the two species to appear in 10% or

more of canopy surveys on medium-income blocks, one was native

and one non-native. Morus alba, a non-native tree, was the only

species to appear in 10% or more of canopy surveys in each

income category.

Occupation status
While canopy cover ranged from 0% to approximately 88% on

both abandoned and neighboring occupied properties (Figure 4A),

mean cover on abandoned properties (42.9 ± 27.3%) was

significantly higher (t85 = 3.18, p<0.01) than mean cover on

neighboring occupied properties (23.1 ± 27.0%). Of the 33 known

canopy species observed on the six Baltimore blocks with high
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abandonment, 22 were documented on abandoned properties (28

surveys) and 26 species plus an unknown individual were

documented on neighboring occupied properties (59 surveys).

Like cover, the range of canopy richness per survey was similar

on properties of different occupation status (abandoned: 0–5

species, neighboring occupied properties: 0–6 species) but mean

richness was significantly greater (t85 = 2.89, p<0.01) on abandoned

properties (2.5 ± 1.4) compared to neighboring occupied properties

(1.5 ± 1.5) (Figure 4B). Separated by growth habit and native status,

increased total richness on abandoned properties seems to be the

result of increased mean tree (t85 = 2.62, p=0.01), vine (t85 = 1.77,

p=0.08), and non-native (t85 = 3.32, p<0.01) species richness.

Abandoned properties had, on average, 1.5 ± 0.8 tree species,

0.9 ± 0.9 vine species, and 1.7 ± 1.2 non-native species, while

neighboring occupied properties only had 1.0 ± 0.9, 0.5 ± 1.0, and
FIGURE 2

Average canopy survey (A) cover and (B) total richness on occupied properties increased significantly with increasing median annual household
income. Separated by growth habit, average richness of (C) trees in canopy surveys increased significantly along an income gradient, with no
significant difference in (D) vine species richness. (E) Average native species richness also increased along an income gradient, while (F) average non-
native species richness decreased. The shaded areas represent 95% confidence intervals. A jitter was applied to the data to avoid multiple points
overlapping; all values are positive integers.
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0.9 ± 0.9 tree, vine, and non-native species, respectively

(Figures 4C–E). Mean native species richness was similar

(t85 = 0.72, p=0.47) between abandoned (0.8 ± 1.2) and

neighboring occupied (0.6 ± 1.0) properties (Figure 4F).

Based on ordination analysis, canopy communities were not

distinct between abandoned and neighboring occupied properties,

with no statistically significant difference by occupation status (F1,10
= 0.02, p=0.94). No differences emerged when separating by growth

habit or native status, with similarities in tree (F1,10 = -0.01, p=0.99),

vine (F1,10 = 1.54, p=0.25), native (F1,10 = 1.38, p=0.26), and non-

native (F1,10 = 0.30, p=0.85) communities. In fact, six of the 10 most

frequently observed canopy species on the six blocks in the low-

income category were common to both abandoned and neighboring

occupied properties (Table 2). Most species were non-native, and

half were vines.
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Ground

Income
Vegetated ground cover on occupied properties ranged from 0–

100% (Figure 5A), with mean percent cover increasing significantly

with increasing income (coef=6.55, F1,80.9 = 36.22, p<0.01). We

observed 113 woody species (shrub, tree, or vine) across all ground

surveys on occupied properties and two unique woody genera with

no individuals identified to a species level. Total ground species

richness per m2 (woody and non-woody combined) ranged from 0–

3.6 species, with no significant difference in richness along the

income gradient (F1,80.9 = 1.76, p=0.19), though the minimum

richness observed per m2 was greater at higher incomes

(Figure 5B). This seems to be largely due to higher minimum

herbaceous species richness (Figure 5C). Both mean herbaceous
FIGURE 3

The canopy taxa documented on occupied parcels are abbreviated in black (abbreviations explained in Supplementary Table S-1). Each polygon
represents a relative income category, with blocks creating the points. The model arranges blocks based on similarity; the closer together two
blocks are, the more similar their canopies are, and the farther apart they are, the more different their canopy community. (A) Overall, canopies were
significantly different between income categories, with composition on low-income blocks distinct from those on high-income blocks, and overlap
in the middle. Separated by growth habit and native status, (B) trees, (C) vines, and (D) non-native canopy communities were also significantly
different between income categories. (E) While native canopy communities appeared visually to be distinct between low- and high-income blocks,
there were no significant differences.
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(coef=0.03, F1,80.6 = 6.34, p=0.01) and shrub (coef=0.004, F1,83.4 =

8.49, p<0.01) (Figure 5D) species richness increased with increasing

income. There were no differences in mean tree (F1,86.4 = 0.06,

p=0.81), vine (F1,83.3 = 2.64, p=0.11), or native species richness

(F1,88.0 = 0.0001, p=0.99) along in income gradient (Figures 5E–G),

and a marginally significant decrease in non-native species richness

(coef=-0.01, F1,82.8 = 3.20, p=0.08) (Figure 5H).

Woody ground community composition on low-income blocks was

distinct from that of high-income blocks, while medium-income blocks

shared similarities with both, based on ordination analysis (Figure 6A).

Income explained 22% of variation, with significant differences between

income categories (F2,15 = 2.08, p=0.01). This overall variation seems to

be the result of significant differences in tree (F2,15 = 2.19, p=0.01),

vine (F2,15 = 2.36, p=0.02), native (F2,15 = 1.79, p=0.02), and non-native

(F2,15 = 2.47, p<0.01) communities, for which income explained 22%,

24%, 19%, and 25% of variation, respectively (Figures 6B–E). There were

not enough data to analyze shrub communities; however, their absence

was not uniform across income categories, with shrubs documented in

only two low-income blocks compared to five medium-income blocks

and all six high-income blocks.

Non-native vine Hedera helix and native vine Parthenocissus

quinquefolia were the most frequently observed woody ground

species in all income categories (Table 3). Other woody ground

species were less similar between income categories, with only non-

native vine Ampelopsis glandulosa appearing in 2% or more of one

square meter segments of ground surveys in more than one category

(both medium- and high-income blocks). All frequently observed

woody ground species were either vines (8/11) or non-native (7/11),

if not both (4/11).

Occupation status
Vegetated ground cover ranged from 0.5% or 0% to 100% on

abandoned and neighboring occupied properties, respectively
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(Figure 7A), with no significant difference in mean cover by

occupation status (t85 = 1.18, p=0.24). We observed 52 woody

species across ground surveys on the six Baltimore blocks with the

most abandonment, as well as two unique genera with no individuals

identified to a species level. Of these, 36 species and a unique genus

were documented on abandoned properties (28 surveys) and 38

species and both unique genera were documented on neighboring

occupied properties (59 surveys). Total richness per m2 (woody and

non-woody combined) ranged from 0-3.6 species (Figure 7B), with

no significant difference by occupation status (t85 = -0.60, p=0.55).

The lack of significance for all species combined is likely due to

opposing relationships for herbaceous and tree species richness and

non-significance for other groups. Abandoned properties had fewer

herbaceous species (t85 = -1.82, p=0.07) on average (0.5 ± 0.4 species

per m2 compared to 0.6 ± 0.4 species per m2 on neighboring occupied

properties) but more tree species (t85 = 2.20, p=0.03) on average (0.2

± 0.1 species per m2 compared to 0.1 ± 0.1 species per m2 on

neighboring occupied properties) (Figure 7C, D). There was no

significant difference in mean vine species richness per m2 by

occupation status (t85 = 0.61, p=0.54), and we did not test for

statistical differences in shrubs as only four individuals were

documented—two on abandoned properties and two on

neighboring occupied properties (Figures 7E, F). Nor were there

any significant differences in richness separated by native status, with

similar mean native (t85 = 1.52, p=0.13) and non-native (t85 = 1.12,

p=0.26) species richness per m2 on both abandoned and neighboring

occupied properties (Figures 7G, H).

Based on ordination analysis, woody ground communities were

not distinct between abandoned properties and neighboring

occupied properties, and there were no statistically significant

differences (F1,10 = 0.59, p=0.86). No further differences emerged

when separating by growth habit or native status, with similarities

in tree (F1,10 = 0.33, p=0.98), vine (F1,10 = 1.02, p=0.51), native
TABLE 2 Most plant species that appeared in 10% or more of canopy surveys on occupied properties of low-income blocks were non-native (bolded), while
the most frequently occurring canopy species in the high-income category were largely native. More species of vines (underlined) appeared in canopies in the
lowest two income categories compared to canopies on high-income blocks, which mostly contained trees as the most frequent growth habit. All six species
that appeared in 10% or more of canopy surveys on occupied properties of low-income blocks were also among the most frequently-documented canopy
species on abandoned properties on those same blocks. Four additional species appeared in 10% or more of surveys on abandoned properties, half of which
were non-native and most of which were vines. Besides vines, trees were the other frequently-documented canopy growth habit.

Relative income
category or
occupation
status

Species (survey frequency)

Abandoned Morus
alba
(43%)

Celastrus
orbiculatus
(32%)

Paulownia
tomentosa
(32%)

Ailanthus
altissima
(14%)

Parthenocissus
quinquefolia
(14%)

Ulmus pumila
(14%)

Vitis
vulpina
(14%)

Celtis
laevigata
(11%)

Clematis
terniflora
(11%)

Hedera
helix
(11%)

Low Ailanthus
altissima
(22%)

Paulownia
tomentosa
(15%)

Morus alba
(14%)

Vitis
vulpina
(12%)

Celastrus
orbiculatus
(10%)

Parthenocissus
quinquefolia
(10%)

– – – –

Medium Morus
alba
(24%)

Ulmus
americana
(12%)

– – – – – – – –

High Ulmus
americana
(25%)

Morus alba
(17%)

Catalpa
bignonioides
(14%)

Acer
rubrum
(11%)

Hedera helix
(11%)

Juglans nigra
(10%) – – – –
front
Species in bold are non-native; underlined species are vines.
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(F1,10 = 0.10, p=1.00), and non-native (F1,10 = 1.00, p=0.46)

communities between abandoned and neighboring occupied properties.

All six of the most frequently observed species on abandoned

properties were also among the most frequently observed on

neighboring occupied properties (Table 3). In particular, the vines

C. orbiculatus, H. helix, and P. quinquefolia were the three most

frequently documented woody species in ground surveys on the six

low-income blocks for both occupation statuses. In fact, five of the

six most frequently documented species on abandoned properties

were vines, and four were non-native. Only two additional species

were observed frequently on low-income occupied properties—a

non-native tree and a native vine.
Discussion

We found that both canopy and ground vegetation on lower-

income residential properties in Baltimore, MD, and the
Frontiers in Ecology and Evolution 10
Washington, D.C. metropolitan region covered less area than

their higher-income counterparts. We recorded an 18% increase

in average canopy cover and an almost 62% increase in average

ground cover between the lowest- and highest-income blocks (a

$95,000 gap). Furthermore, low ground cover on lower-income

properties was often the result of paved surfaces, while low ground

cover on higher-income properties was more often the result of bare

soil, offering the possibility of even more vegetative ground cover in

higher-income neighborhoods, and greater disparity, over time.

These results are consistent with other urban canopy (e.g., Clarke

et al., 2013; Avolio et al., 2015; Wheeler et al., 2022) and ground

(Clarke et al., 2013; Lewis et al., 2017) surveys from major cities

including Los Angeles, CA, Phoenix, AZ, and New Orleans, LA, that

also found a positive relationship between vegetated cover

and income.

We also found that total canopy richness increased with

increasing income, as in the seminal research by Hope et al.

(2003) in Phoenix, AZ; however, in our study, this likely resulted
FIGURE 4

Mean (A) percent canopy cover, (B) total canopy species richness, (C) tree richness, (D) vine richness, and (E) non-native species richness were all
greater on abandoned properties compared to neighboring occupied properties on blocks with substantial abandonment rates. (F) There were no
differences in native species richness by occupation status. Statistical significance (p < 0.10) is indicated by an asterisk; a double asterisk indicates
significance of p ≤ 0.05.
frontiersin.org

https://doi.org/10.3389/fevo.2026.1623853
https://www.frontiersin.org/journals/ecology-and-evolution
https://www.frontiersin.org


Rothman et al. 10.3389/fevo.2026.1623853
from fewer low-richness plots on higher-income properties, as

opposed to consistent high-richness surveys. Interestingly, we

found no significant association between total ground species

richness and income, counter to past findings of a negative
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ground diversity-income relationship in cities like Chicago, IL,

Boston, MA, and Miami, FL (Lowenstein and Minor, 2016;

Wheeler et al., 2017; Blanchette et al., 2021). Those researchers

have suggested that a negative relationship between ground species
FIGURE 5

(A) Percent vegetated ground cover increased significantly with increasing median annual household income. (B) There was no difference in total
ground species richness per m2 along an income gradient. Separated by growth habit, both (C) herbaceous and (D) shrub species richness per m2

increased with increasing income, with no change in (E) tree or (F) vine species richness per m2. Separated by native status, there was no difference
in (G) native species richness along an income gradient while (H) non-native species richness decreased significantly with increasing income. The
shaded areas represent 95% confidence intervals. A jitter was applied to the data to avoid multiple points overlapping; all values are positive.
frontiersin.org

https://doi.org/10.3389/fevo.2026.1623853
https://www.frontiersin.org/journals/ecology-and-evolution
https://www.frontiersin.org


Rothman et al. 10.3389/fevo.2026.1623853
richness and income may result from culturally-influenced

expectations for monoculture lawns in wealthier neighborhoods

and an accompanying increase in resources to devote to removing

herbaceous weeds. Yet, we observed the opposite pattern—an

average 10 m2 plot on the highest-income block had 2.9 more

herbaceous species and 0.4 more shrub species than an average 10

m2 plot on the lowest-income block. Similarly, canopies on the

highest-income block had, on average, an additional 0.4 tree species

and one extra native species. Others have also found more tree

species in wealthier urban neighborhoods of Baltimore County,

MD, and Salt Lake City, UT (Avolio et al., 2018, 2020). Personal

observations suggest that these positive relationships reflect a more

actively managed landscape with gardens and ornamentals,

compared to one in which a few opportunistic species take over.
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Only non-native species richness decreased with increasing income,

with the highest-income block likely to have one fewer non-native

species per canopy survey and 10 m2 ground plot compared to

canopy and ground communities on the lowest-income block. We

are the first, to our knowledge, to report more native species and

fewer non-native species in residential urban green spaces with

increasing income, which is in line with results from some whole-

yard plant composition studies (Lewis et al., 2017; Cavender-Bares

et al., 2020), but not others (Avolio et al., 2020; Cavender-Bares

et al., 2020).

Nor is there much in the literature to compare to our analyses of

community composition, which was significantly different between

income categories for trees, vines, and non-native species both in the

canopy and on the ground; ground communities also contained
FIGURE 6

Woody ground taxa documented on occupied parcels are abbreviated in black (abbreviations explained in Supplementary Table S-1). Each polygon
represents a relative income category, with blocks creating the points. The model arranges blocks based on similarity; the closer together two
blocks are, the more similar their woody ground communities are, and the farther apart they are, the more different. (A) Overall, woody ground
communities were significantly different between income categories, with composition on low-income blocks distinct from those on high-income
blocks, and overlap in the middle. Differences in woody ground community composition were evident and significant for both (B) trees and (C) vines
between low- and high-income blocks. Woody ground communities were also significantly different between income categories by native status,
with (D) native communities being distinct between low- and high-income blocks and (E) non-native communities being distinct on low-income
blocks compared to both medium- and high-income blocks.
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distinct native species composition between income categories.

Though Avolio et al. (2020) reported similar tree communities in

yards of different income brackets in Baltimore County, our studies

used different extremes in the income gradient included, making

direct comparisons difficult. The canopy species we documented

most frequently on low-income blocks were more likely to be vines

and/or non-native than on high-income blocks. The two most

common ground species we identified across all income categories

were both vines: non-native vine Hedera helix and native vine

Parthenocissus quinquefolia. Collectively, our cover, richness, and

composition results suggest that green spaces on occupied residential

properties in higher-income urban neighborhoods should be a more

effective moderator of local surface temperatures (e.g., Armson et al.,

2012), increase mental health benefits (Wood et al., 2018), better

support urban wildlife diversity (Berthon et al., 2021), and appear

better cared for (Berland et al., 2020).

Canopies on abandoned properties differed from those on

neighboring occupied properties in some important ways, but

ground vegetation was largely similar. Canopies on abandoned

properties had nearly twice the cover of neighboring occupied

properties, supporting conclusions of prior studies in Baltimore

and Detroit, MI, that abandoned properties are important

contributors to block-wide canopy cover despite, or perhaps

because of, a lack of management (Little et al., 2017; Endsley et al.,

2018). We also found that abandoned properties contained an

additional species per canopy survey primarily due to increased

tree, vine, and non-native species richness. While total richness did

not differ for ground vegetation by occupation status, an average 10

m2 plot on an abandoned property contained one fewer herbaceous

and one additional tree species compared to an average 10 m2 plot on

a neighboring occupied property. As others have noted, denser cover

and higher richness resulting from spontaneous growth may not be

desirable if vegetation is overgrown and/or non-native (e.g., Riley

et al., 2018; Berland et al., 2020; Jiang et al., 2022), which the majority
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of the most frequently documented species on the lowest-income

blocks were. Community composition did not differ significantly

between abandoned and neighboring occupied properties in either

the canopy or on the ground, suggesting that vegetation spreads

across a block regardless of occupation status. Contextualizing these

results is challenging due to the emphasis in the literature on vacant

lots, as opposed to abandoned properties, in studies of unoccupied

urban parcels. Without disturbance and removal from demolition, it

makes sense that the quick-growing and easily spread nature of

crawling vines, seedlings, and herbaceous plants could lead to a high

degree of similarity in vegetation between abandoned and occupied

properties on the same block.

In summation, we found that both canopy and ground

vegetation on low-income residential properties were less

extensive and more likely to contain non-native species than their

higher-income counterparts, with distinctly different tree, vine, and

non-native communities present. Abandoned properties had more

canopy cover and higher tree richness compared to occupied

neighbors, but were otherwise very similar. It is interesting to

note that vegetation on low-income blocks—including both

occupied and abandoned properties—had a high degree of

similarity between ground and canopy communities, with half or

more of the most frequently documented species being the same.

Most of these were vines, which appeared to readily climb up tree

trunks or human-made structures to create canopy in addition to

ground cover. By contrast, almost none of the most frequently

documented ground species on medium- and high-income blocks

were among the most common canopy species and vice versa, with

H. helix on high-income blocks as the exception. Other than

H. helix, none of the vines common to medium- and high-

income ground communities were frequently observed in the

canopies, which were dominated by trees. It is likely that active

resident interventions prevent the degree of recruitment that occurs

on low-income blocks.
TABLE 3 The same two vines (underlined), one native and one non-native (bolded), were the most frequently-documented woody ground species
across occupied blocks of all income categories. Other woody (shrub, tree, vine) species appearing in 2% or more of one square meter sections of
ground surveys were less similar between income categories, but were mostly vines, with just two tree species in the lowest income category and a
shrub in the highest. Half or more of the frequently-documented species within each income category were non-native. Most of the common woody
ground species on low-income occupied properties also appeared frequently on abandoned properties. Vines were the most common growth habit
on abandoned properties, with just one tree species, and most species were non-native.

Relative income
category or
occupation status

Species (frequency per m2)

Abandoned Celastrus
orbiculatus
(6.0%)

Hedera helix
(5.8%)

Parthenocissus
quinquefolia
(5.0%)

Toxicodendron
radicans
(3.7%)

Clematis
terniflora
(2.9%)

Morus alba
(2.4%) – –

Low Parthenocissus
quinquefolia
(5.3%)

Hedera helix
(5.0%)

Celastrus
orbiculatus
(4.0%)

Clematis
terniflora
(3.5%)

Ailanthus
altissima
(3.0%)

Toxicodendron
radicans
(2.7%)

Morus
alba
(2.1%)

Vitis
vulpina
(2.0%)

Medium Hedera helix
(3.4%)

Parthenocissus
quinquefolia
(2.8%)

Cynanchum
laeve
(2.1%)

Ampelopsis
glandulosa
(2.0%)

– – – –

High Hedera helix
(4.8%)

Parthenocissus
quinquefolia
(2.4%)

Ampelopsis
glandulosa
(2.1%)

Euonymous
fortunei
(2.0%)

– – – –
fron
Species in bold are non-native; underlined species are vines.
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One potential explanation for the income-vegetation

relationships we observed is the luxury hypothesis, which posits

that increased wealth leads to more disposable income that residents

can spend on planting/removing preferred/non-preferred

vegetation, or that they can afford properties with already-

desirable landscaping (Hope et al., 2003; Troy et al., 2007).
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Additionally, residents in higher income brackets are more likely

to own their home while those in lower income brackets are more

likely to rent; renters may be especially unwilling to invest time and

money in maintaining land they do not own (Nielson and Smith,

2005; Jenerette et al., 2013; Berland et al., 2023). In many U.S. cities,

including Baltimore and Washington, D.C., patterns of wealth and
FIGURE 7

There was no significant difference in mean (A) vegetated ground cover or (B) total species richness per m2 between abandoned and neighboring
occupied properties. Separated by growth habit, (C) there was a marginally significant difference in mean herbaceous richness, with fewer species
per m2 on abandoned properties. (D) Conversely, there were significantly more tree species per m2 on average on abandoned properties. There
were no significant differences in mean (E) vine species per m2 on properties of different occupation status. (F) Shrub communities were not
analyzed separately due to their low frequency; only four ground surveys (two on abandoned properties, two on occupied properties, each on a
different block) included a shrub. There were no significant differences by native status, with similar mean (G) native and (H) non-native species
richness per m2 on abandoned and neighboring occupied properties. Statistical significance (p < 0.10) is indicated by an asterisk; a double asterisk
indicates significance of p ≤ 0.05.
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homeownership were shaped by discriminatory loan policies; the

effects of this practice, commonly known as redlining, from the

mid-1900s are still observable in present-day urban green space

patterns (e.g., Grove et al., 2018; SChinasi et al., 2022; Yang et al.,

2023). Abandoned properties typically have no one actively

managing the vegetation, creating opportunities for successional

trajectories favoring fast-growing vines and colonizing non-native

species. This means lower-income households, besides having fewer

resources for yard care, may also contend with higher source

pressure from nearby non-native plant communities.

Many factors besides income—though often related to or

mediated by wealth—may explain differences in residential green

space, such as a household’s culture, influence, power, or

willingness to invest time and effort. For example, wealthier

homeowners may have different expectations for their local

landscape, better connections to local government officials, and/or

more motivation to exert sway over decisions regarding unoccupied

or public property in their neighborhood (Jordan et al., 2019;

Biehler et al., 2025). Moreover, these individualistic variables exist

within broader ecological, social, and political systems that provide

context and limitations to urban ecosystems. These individual and

broader factors have been incorporated into frameworks such as the

human ecosystem framework (Force and Machlis, 1997; Machlis

et al., 1997), social stratification hypothesis (Grove et al., 2006a),

ecology of prestige (Grove et al., 2014), and POSE framework

(Poulton Kamakura et al., 2024). Neighborhood age is also a

noteworthy factor, as older neighborhoods have had more time

for local vegetation to grow (e.g., Grove et al., 2006b; Boone et al.,

2010; Clarke et al., 2013). Such legacy effects may be especially

important for explaining the distribution of slow-to-mature species

and older plants, such as the trees that create canopy cover, and less

relevant for fast-growing species and young plants or seedlings

often found in ground communities (Al-Kofahi et al., 2012).

One limitation of our study is that we were unable to collect data

on these covariates to income, such as property tenure or yard

maintenance activities. Future studies could integrate resident

behavior and household characteristics to better disentangle social

and ecological drivers. Another limitation is that we did not quantify

the total area of cover per species. We suspect that doing so would

have better emphasized the importance of vines in distinguishing

between socioeconomically diverse plant communities.While income

was not a significant predictor of vine richness in either canopy or

ground surveys, the cover contribution of the vine species present was

more extensive on lower-income properties (personal observation).

Nor did we document the condition of the vegetation present. In

canvassing Baltimore street trees, Shcheglovitova (2020) observed

that trees were more often dead or dying in low-income

neighborhoods than their high-income counterparts, and more

often considered “stressed” by Baltimore’s Department of Planning.

It is possible that, in addition to unequal cover, richness, or

composition, inequalities exist in plant health along an income

gradient on private land, too.

Still, our study provides valuable, fine-scale information about

how plant communities differ along income gradients and between
Frontiers in Ecology and Evolution 15
properties of different occupation status. While socioeconomically

diverse blocks may appear equally ‘green’ by satellite (Little et al.,

2017), this does not reflect equivalent plant communities, in either

structure, richness, or composition. Furthermore, our study

highlights important differences in plant growth habit and

native status between neighborhoods with different wealth,

which has important implications for ecosystem services and

resident experiences with urban green space (Biehler et al.,

2025). This fine-scale knowledge may aid assessments of the

services or disservices residents receive from the vegetation

around their homes, and could better inform the maintenance of

urban green spaces for the benefit of local residents. Strategies that

prioritize native vegetation and support management in under-

resourced neighborhoods may enhance ecosystem services and

biodiversity equity.
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