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Abstract

More than half of the world’s population lives in urban areas.
The dense population in cities is leading to unsustainable exploitation
of natural resources like air, soil, water, and wildlife. Even though there
are numerous scattered papers regarding urban forestry, their
contribution to the sustainability of natural resources is less explored.
This paper aims to coordinate various research fields in urban forestry
through a literature review. The study indicates that the trend in
publication on urban forestry shows a sharp increase in recent years. It
further reveals that urban forestry is an innovative way to conserve
urban natural resources for future generations, and they provide various
direct and indirect benefits and ecosystem services.  
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The world’s 56.15% population
shares space and resources in urban areas
since it attracts people for better opportunities
and improved living standards. Consequently,
an overflowing population combined with
changing land-use patterns causes depletion
of natural resources in cities. The excess pressure

on these resources is reflected in the quality
of living of the inhabitants. According to the
World Air Quality report18, “Air pollution
contributesto about 7 million early deaths
annually”, and urban areas lead the PM2.5

pollution rankings. Cities are heating up at twice
the global average rate; the UNEP report39
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shows that by 2100, many cities worldwide
could warm as much as 4°C if greenhouse
gas emissions continue at current levels. Also,
natural resources in cities confront various
problems like urban flooding40, heavy surface
soil runoff, and water quality deterioration31.
In this context, urban forestry emerges as a
long term strategy to protect natural resources
from different threats in urbanised locations.
 

Urban forests can be defined as
woodlands and other tree components in urban
areas, which are dedicated to enhance the
sociological, physiological and economic well-
being of urban society. FAO13 describes urban
forests as the backbone of the green infras-
tructure that bridges urban and rural areas and
ameliorates the environmental footprint of
cities.

Several studies highlight the benefits
rendered from urban forests and green spaces.
The vegetation components in urban areas
regulate soil, water and air quality. Moreover,
they play a crucial role in microclimate
amelioration, temperature maintenance, and
runoff reduction35. The urban vegetation
provides cooling effects and simultaneously
mitigate air pollution by intercepting gaseous
pollutants and particulate matter4,19,38. Their
role in noise pollution abatement is significant30.
Urban forests improve the resilience of cities
by enhancing socio-economic, ecological and
physiological values6,17. Urban greens provide
several cultural ecosystem services like
recreation, aesthetic aspiration, social relation
and spiritual experience34.

The carbon sequestration potential of
urban forests plays a role in alleviating the

global climate crisis and global warming16,23.
Urban Greens act as a ‘Noah’s ark’ for the
existing biodiversity and remaining resources
in patches as it provides habitats for numerous
animals, birds, and microbes, which enrich the
biodiversity status of the city. Urban forestry
contributes towards sustainable development
goals (SDG) 3 (human health and wellbeing),
SDG 6 (clean water and sanitation), SDG 8
(decent work and economic growth), SDG 11
(improving living standards of cities
sustainably), SDG 13 (climate action) and SDG
15 (life on land)4. The current study tries to
review the role of urban forestry in the
sustainable development of cities with a special
emphasis on natural resources: soil, water, air,
vegetation and wildlife.  

For this study, we conducted a quick
literature search to explore the research
patterns using databases such as Google
Scholar, ScienceDirect and ResearchGate.
The keywords included were ‘Urban Forestry’,
‘Urban Greening’, ‘Natural Resource’ and
‘Sustainability’. Only peer-reviewed research
articles in English were selected, excluding
thesis and dissertations. About 155 documents
were available following the search. After
careful screening at the title and abstract
levels, 52 relevant papers were selected for
the full-text read. Potential articles were
classified according to the specific research
focuses. Further data extraction and meta-
analysis were carried out using Microsoft
Office packages. Trends in research in areas
of interest  were noted and analysed
systematically.

Meta-analysis showed astonishing
results on how urban forestry is understudied,
even though it has a remarkable effect on
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sustainable natural resource management in
cities. It was found that the research frequency
has increased over the last few years, attributed
to the concerns on the global climate crisis,
enhanced interest in sustainability, and
increasing popularity of urban forestry (Figure
1). The latest papers regarding urban forestry
interpret qualitative benefits through quantitative
data analysis, which indicate the advancement
of research and technology.  

A classified table of specific and
related spheres of research in urban forestry
is shown in Table-1. The data shows that most
of the articles deal with the benefits and
ecosystem services of urban forestry. The
provisional, regulating, supporting, and cultural
services of urban forestry exhibit its importance
and necessity in the cities (Figure 2).
Concerning natural resource management, air

and water are studied more compared to the
soil, possibly due to the impact of air and water
on the quality of urban life.

Table-1. Percentage frequency of publication
on various urban forestry related topics

Discussed Aspect of       Article Number
Urban Forestry    (Percentage

   frequency)
1. Benefits 33.85
2. Ecosystem services 16.92
3. Natural Resource

Conservation
 Air 15.38
 Water 12.31
 Soil 3.08

4. Biodiversity enrichment 15.38
5. Challenges 7.69
6. Sustainability and resilience 7.69

Fig. 1. Year-wise publication frequency of literature on urban forestry.
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There were ten articles on the role of
urban forests in ameliorating air quality. Some
studies reveal the ability of urban forests to
mitigate air  pollution by lowering the
gaseous10,27 as well as the particulate pollutant
concentration in the atmosphere2,3,5. Urban
forests also act as a carbon sink by sequestrating
large quantities of carbon11,36 which in turn
reduces the major greenhouse gases and
minimises global warming1.

Urban forests help regulate the air
temperature by producing a cooling effect
through evapotranspiration and providing
shade7,14,26,29. Additionally, it helps control noise
pollution12,20,32 and checks the wind speed in
the cities22,37.

The urban forest performs an integral
part in regulating the city’s hydrology by

canopy interception of precipitation, delaying
the runoff, providing rainwater storage,
enhancing the infiltration efficiency and
transpiration of captured stormwater8,25,26. In
addition, they function as biofilters by removing
various potential pollutants from the water9. 

Wildlife resources and biodiversity
status of urban forest ecosystems are detailed
in about ten paper which mostly studied on
floral15 and avifaunal diversity21,33. Trees in
urban forests provide habitat, food and shelter
to diverse organisms, enhancing ecological
balance and preservation. Urban forestry is
introduced as an innovative way to conserve
genetic, species and structural levels of
biodiversity21,33.  In addition, biodiverse
ecosystems can promote positive physical,
mental, social health and well-being27.

Fig 2.  Ecosystem services of urban forestry.
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There are several studies regarding
the function of urban forestry in enhancing the
sustainability of the cities. The benefits include
the improvement of air, water, and soil quality.
The urban vegetation also plays a significant
role in regulating the wind speed, air temperature,
and hydrology of the locality. A general trend
followed by the researchers exhibits a change
in focus from broad benefits of urban forests
to more complex quantitative studies.Even
though the concept of urban forestry is relevant
in this modern context, it is not widely popular
and is still ignored in urban planning activities.
Thus, new policy intervention and awareness
must go in tandem to extend the research
outcomes to benefit the immediate community.
Reviving urban forestry by conserving old
green patches and introducing designed green
spaces would benefit the civic society
altogether.
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