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Rooftop Gardens And How They Impact The
Environment

Posted on September 21, 2018

Introduction
Rooftop gardens and green roofs place vegetation and growing medium above a waterproofed roof
assembly. They can reduce roof temperature, slow stormwater runoff, support selected species, and
create usable green space. Their impact is not automatically positive. Structural capacity,
waterproofing, drainage, irrigation, plant selection, maintenance, water scarcity, and local climate
determine whether a project performs well.

Bakersfield, California, is a useful case because it experiences hot summers, air-pollution episodes,
drought risk, and limited vegetation in many neighborhoods. A rooftop strategy can complement
trees, cool roofs, ground-level parks, transit, and emissions reduction, but it cannot by itself solve
regional ozone or particulate pollution.

Bakersfield’s Environmental Context
Bakersfield lies in the southern San Joaquin Valley, where surrounding topography and atmospheric
conditions can trap pollutants. Transportation, industry, agriculture, wildfire smoke, and regional
emissions contribute to air-quality problems. Summers are hot and dry, so heat exposure and building
cooling demand are important concerns.

The original essay uses old rankings and isolated pollution and temperature values as if they remain
constant. Current planning should use recent local monitoring, heat maps, building data, and
neighborhood vulnerability. Environmental burden is uneven: people with lower incomes, outdoor
workers, older adults, children, and residents without effective cooling can face greater risk.

Rooftop Garden, Extensive Green Roof, and
Intensive Green Roof
An extensive green roof uses shallow growing medium and hardy, low-growing plants. It is relatively
light and usually has limited public access. An intensive green roof has deeper soil, larger plants,
paths, seating, or food production and requires greater structural support, irrigation, and
maintenance. A rooftop container garden is another model, but concentrated loads and wind
exposure still require engineering review.
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The project goal should determine the type. If the priority is heat and stormwater performance with
limited maintenance, an extensive roof may be suitable. If the goal includes community space or
vegetables, an intensive design may be justified where the structure and budget permit.

Heat-Island Mitigation
Conventional roofs absorb solar energy and become much hotter than the surrounding air. Plants
shade the roof, while evapotranspiration converts energy into latent heat. The U.S. Environmental
Protection Agency identifies green roofs as an effective heat-island strategy and reports that roof-
surface temperatures can be substantially lower than conventional surfaces under appropriate
conditions (United States Environmental Protection Agency, 2026; Santamouris, 2014).

Cooling depends on moisture, plant cover, substrate depth, weather, and roof design. During drought,
unirrigated plants may become dormant and provide less evaporative cooling, although shading and
insulation can remain. A cool reflective roof may deliver greater cooling per dollar for some buildings.
Decision-makers should compare green, cool, solar, and combined biosolar roofs through life-cycle
performance (Santamouris, 2014).

Building Energy and Indoor Comfort
A green roof adds shading and thermal mass, reducing heat flow through the roof. Benefits are often
greatest in low-rise buildings with poorly insulated roofs and high cooling demand. A modern well-
insulated building may experience smaller energy savings. Winter effects vary by climate and
moisture.

Energy modeling should account for roof area, insulation, HVAC efficiency, occupancy, electricity
rates, and maintenance. Claims that every green roof dramatically lowers energy use are not credible
without a baseline.

Stormwater Management
Vegetation and growing medium intercept rainfall, store water, and release it through
evapotranspiration and delayed drainage. This can reduce peak runoff and relieve storm systems. The
retained fraction depends on storm size, antecedent moisture, substrate, slope, and season. A
saturated roof retains less during a second storm (United States Environmental Protection Agency,
2025).

Bakersfield receives limited annual rainfall, but intense storms can still produce localized runoff.
Green roofs can become one component of green infrastructure alongside cisterns, permeable
surfaces, swales, and urban trees. Captured nonpotable water may support irrigation if health and
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building requirements are met (United States Environmental Protection Agency, 2025).

Water Use in a Dry Climate
Water is the most important design constraint in Bakersfield. A rooftop garden that depends on heavy
potable irrigation can shift environmental burden rather than reduce it. Designers should use drought-
tolerant, heat-tolerant plants, efficient drip irrigation, moisture sensors, mulch, suitable substrate, and
establishment-period planning.

Food production generally requires more water and maintenance than a low-growing extensive roof.
Reclaimed water or captured rainwater may be options under local rules, but salt accumulation and
water quality must be considered. Plant survival should not be assumed from a generic “California
climate.” Rooftops experience extreme heat, wind, and rapid drying.

Air Quality and Carbon
Leaves can capture some particulate matter and absorb gaseous pollutants, while cooling can reduce
energy-related emissions. The scale is limited. Rooftop vegetation cannot compensate for major
emissions from vehicles, industry, agriculture, or wildfire. Pollution captured on leaves may be
washed into runoff, and edible crops near significant sources require site-specific assessment.

Carbon stored in plants and substrate is modest compared with building and transportation emissions.
Manufacturing membranes, growing media, irrigation equipment, and structural reinforcement also
has embodied carbon. Life-cycle analysis prevents exaggerated climate claims.

Biodiversity and Habitat
Green roofs can provide habitat or stepping stones for insects and birds, particularly when plant
species, flowering periods, substrate depth, and microhabitats are designed intentionally. Native
plants may support local species, but not every native plant tolerates rooftop conditions. Noninvasive
adapted plants may sometimes be more reliable.

Habitat quality matters more than the number of plant species alone. Pesticide use, nighttime
lighting, glass collision risk, irrigation, and isolation influence outcomes. Monitoring can determine
which species actually use the roof.

Food, Education, and Community
Intensive rooftop gardens can produce herbs and vegetables, host classes, and provide social space.
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They may support nutrition education and community connection. Yield should be estimated
realistically, and safe access, shade, water, storage, soil quality, handwashing, and food handling
must be planned.

A garden on a private luxury building may provide environmental benefits without improving access
for burdened neighborhoods. Equity requires asking who owns the space, who can enter, who
performs maintenance, and who receives food or energy savings.

Structural and Safety Requirements
Wet growing medium is heavy. A licensed structural professional should evaluate dead load, live load,
wind uplift, seismic conditions, access, guardrails, drainage, and fire requirements. Waterproofing and
root barriers must be compatible, and leak-detection or inspection access should be included.

Roof slope affects design, but the original universal statement that roofs up to 25 degrees can simply
be planted is unsafe without system-specific engineering. Steeper roofs require stabilization, erosion
control, and specialized assemblies. Existing roofs may need reinforcement.

Costs and Maintenance
Costs vary by roof condition, structural work, depth, access, irrigation, labor, plant choice, and public
amenities. A historical per-square-meter range from another market should not be presented as a
current Bakersfield price. A project budget should include design, permits, waterproofing, drainage,
plants, crane or elevator access, inspection, irrigation, replacement, and eventual roof work.

Maintenance includes weeding, irrigation checks, pruning, drainage inspection, fertilization when
necessary, replanting, and membrane protection. Responsibility should be assigned before
construction. A neglected roof can lose vegetation, leak, or create fire and pest concerns.

A Decision Framework for Bakersfield
Define the main goal: cooling, stormwater, habitat, food, recreation, or a combination.1.
Assess roof condition, structure, access, fire safety, drainage, and remaining membrane life.2.
Compare green roof, cool roof, solar, and combined options.3.
Model water demand and identify a reliable source.4.
Select plants for rooftop microclimate and habitat goals.5.
Calculate life-cycle cost and benefits under local conditions.6.
Engage occupants and nearby communities.7.
Monitor temperature, runoff, plant survival, energy, and maintenance.8.
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Monitoring Performance
A completed project should be treated as an experiment with measurable outcomes. Roof and indoor
temperatures can be compared with a similar conventional roof. Flow meters or drainage monitoring
can estimate irrigation and stormwater performance. Energy bills should be weather-normalized,
while biodiversity observations should use a consistent method and season.

Plant survival, leaks, maintenance hours, user access, and complaints are equally important. Public
reporting can improve future design and prevent one visually attractive project from being
generalized beyond its evidence.

Policy and Scaling
Local government can support green roofs through demonstration projects, technical standards,
permit guidance, stormwater incentives, and integration with heat-action and climate plans.
Incentives should require maintenance and performance rather than paying only for installation.
Priority could be given to schools, clinics, affordable housing, and neighborhoods with high heat
exposure and little tree cover.

Scaling also requires a trained workforce. Designers, roofers, horticultural staff, irrigation specialists,
engineers, and building operators must coordinate. Workforce development can turn environmental
investment into local employment while improving long-term reliability.

Fire, Wind, and Operational Resilience
Dry vegetation can create fire concerns, while high winds can damage plants or dislodge lightweight
materials. Design should include noncombustible zones, safe plant choices, irrigation reliability,
secured components, and access for inspection. Emergency plans should address pump failure,
extreme heat, smoke, and prolonged drought.

Resilience also means coordinating roof work with the building’s replacement cycle. Installing a
garden on a membrane near the end of its service life can force expensive removal soon afterward.

Combining Green Roofs With Solar Energy
A biosolar roof can combine vegetation and photovoltaic panels. Plants may benefit from partial
shade, while evaporation can moderate panel temperature. The arrangement must avoid shading
losses, preserve maintenance access, and account for combined structural loads. Comparing a
biosolar option with separate solar or green-roof designs can reveal whether the combined system
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adds real value.

Conclusion
Rooftop gardens can help Bakersfield reduce roof temperatures, delay runoff, provide habitat, and
create valued green space, but their performance depends on engineering and water-conscious
design. They should not be portrayed as a stand-alone cure for air pollution or climate change.
Extensive roofs, intensive gardens, cool roofs, solar panels, and urban trees serve different purposes.
The most sustainable project is one whose structure is safe, water demand is defensible, maintenance
is funded, benefits are measured, and access is considered fairly (United States Environmental
Protection Agency, 2025, 2026; Santamouris, 2014).
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