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Some benefits of urban forests are: They beautify the environment, remove greenhouse gases 
from the atmosphere and filter other air pollutants, reduce stormwater runoff, filter rainwater, 
reduce temperatures  through transpiration and providing shade, help saving energy by shading 
buildings, conserve water and reduce soil erosion, support wildlife and plant diversity, absorb 
noise, increase environmental stability, benefit human mental and physical health.

Due to urban heat island effect, temperatures in urban areas are warmer. That makes tree leaf 
transpiration rates go up, and results in drought stress if water available to the roots is not 
sufficient. Also, impervious surfaces in urban habitats prevent rainwater from being absorbed by 
the soil and roots. That increases tree drought stress. Due to low biodiversity in urban ecosystems, 
biological control of tree pests is not possible. Also, combined effects of urban stress  factors and 
their interaction with trees and their parasites intensifies the pest infestation.
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Teacher’s key

What makes tree pests more successful?
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Check your understanding

How do urban forests make cities more livable?

What are some factors that make an urban tree’s life not so easy?

What is the urban heat island effect and what causes it?

How can we reduce the urban heat island effect?

What are some factors that make pests more fit in cities?

Why is it important to analyze an ecosystem as a whole instead of individual organisms or 
environmental factors? What is the evidence in this article?
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What makes tree pests more successful?

The urban heat island effect is the phenomenon of warmer temperatures in urban areas compared 
to their rural surroundings. It is directly related to the human activity and infrastructure of the 
city. During the day, man-made structures composed of asphalt and concrete like buildings, roads, 
and parking lots absorb heat from the sun and other heat-emitting devices like automobiles. That 
increases surface temperatures. After sunset, this trapped heat is emitted from these structures 
and cause temperatures to stay warmer than their surrounding rural or natural areas. 

As cities expand, impervious surfaces replace vegetation. We can reduce the urban heat island 
effect by conserving and planting more vegetation within cities. We can also reduce UHI by 
increasing plant health and thus the cooling benefits plants provide through transpiration and 
shade. One major component of increasing plant health is reducing pest abundance and associated 
damage. Other potential solutions may include reducing automobile traffic in urban areas,planting 
more trees, designing green areas, and using efficient urban forest management strategies to 
maintain well-being of urban forests.

Urban conditions (heat, drought stress) weaken urban trees’ defenses against pests and increase 
their nitrogen and sugar content. That allows scale insects and potentially other insect pests to 
feed on sap freely and become more abundant, fertile, and larger in size. This effect is additive, 
which means that insects benefit from heat in the absence of drought stress and they benefit 
from drought stress in the absence of heat. When heat and drought combine, they benefit scale 
insects even more than they do individually. These insects benefit from heat because insects are 
ectothermic, which means their body’s metabolism and development is directly related to their 
habitat’s temperature. In general, the warmer the better.

Living organisms are in close interaction with each other and their environment. A change in one 
environmental factor may result in many different effects depending on what other environmental 
factors have changed or remained the same. In this article, scientists analyzed the combined ef-
fects of drought and temperature, on both the plant and its host. This multi-dimensional analysis 
provided more meaningful data that can help direct future decisions and scientific research.
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