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We wish to submit an original research article entitled “Land cover changes, built-
up and vegetation density, and UHI phenomenon in Pekanbaru City” for
consideration by SINERGI.

We confirm that this work is original and has not been published elsewhere, nor is it
currently under consideration for publication elsewhere. We promise not to withdraw
this article after it has been processed by the Editorial Team. If there is a withdrawal,
we are willing to pay a penalty of USD 150 (IDR 2000K) to the SINERGI Editorial

Team.

In this paper, I/we report on / show that:
Field : | Civil Engineering
Topic The impact of land use changes on ambient temperature,

with an emphasis on the relationship between built-up
areas, vegetation density, and the phenomenon of
increasing temperatures in urban areas

Brief Background

The rapid conversion of land due to urbanization is having
a notable effect on the environmental quality and
temperature levels in Pekanbaru City. As urban
development enhances residential, office, and industrial
spaces at the expense of vegetation, the loss of green
areas is intensifying, leading to significant ecological
issues, such as increased CO2 emissions and a decline
in biodiversity. With Pekanbaru's population expected to
reach 1,123,000 by 2024, reflecting an annual growth rate
of 2.99%, the ongoing urbanization contributes to further
climatic deterioration — primarily due to the addition of
impermeable surfaces. This alteration has sparked
worries regarding the Urban Heat Island (UHI) effect,
which raises air temperatures and pollution levels,
thereby negatively impacting public health. Grasping the
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elbow of the UHI, which has been assessed through Land
Surface Temperature (LST) evaluations, is crucial for
developing sustainable urban development strategies.
This research intends to analyze changes in land use
concerning LST and provide recommendations for
sustainable practices in future policy formulation.

Research Problem : | During in five years (2018 — 2023), how land cover
changes in Pekanbaru City, how the correlation of LST to
NDBI and NDVI, then define the UHI phenomenon in
Pekanbaru City.

Overview of Method | : | The data sources used in the study are the Pekanbaru
City administrative shapefile map and Landsat 8
OLI/TIRS imageries. The 2018 image data was taken at
the time of acquisition on January 30, 2018 with a cloud
cover of 6.16, while for 2023, an image of May 20, 2023
with a cloud cover of 8.54 was used. Data analyzed is
using QGIS and ArcGIS

Significant finding : | This study concludes that in a span of 5 years (2018 —
2023), there has been a change in land cover in the city
of Pekanbaru, where the area of water bodies increased
by 23%, palm plantation increased by 5%, built-up land
increased by 34% and vegetation increased by 10%,
while the area of bare land decreased by 57%. In addition,
there are significant changes in building density and
vegetation. The correlation between LST and NDBI has a
positive relationship; on the contrary, LST is negatively
correlated with NDVI in Pekanbaru City. There was an
Urban Heat Island (UHI) phenomenon in of Pekanbaru in
2018 and 2023, characterized by a more significant
surface temperature than the value of the UHI threshold.
Several strategies could be applied to get better city
guality.

We have no conflicts of interest to disclose.

Thank you for your consideration of this manuscript.
Sincerely,

onikha Sari
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