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Vanishing Blue: A Case Study on the Impact of Rapid
Urbanization on the Local Wetland Ecosystem of My City

An Analysisof Water Quality Degradation, Biodiversity L oss, and Community Awar eness
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This case study investigates the ecological degradation of our local wetland due to rapid urban expansion
over the past decade. Combining field observations, basic water quality testing (pH, turbidity, and
dissolved oxygen), and community surveys, this project analyzes how civic development has
inadvertently harmed a vital natural resource. The results indicate a significant shift toward acidic pH
levels, high turbidity due to construction runoff, and an alarming decline in native migratory bird sightings.
Furthermore, a survey of 50 local residents revealed a critical gap between awareness of environmental
issues and active community participation in conservation. The study concludes that immediate
community-led intervention, stricter municipal zoning laws, and student-driven awareness campaigns are
essential to restore the wetland. This research highlights the urgent need to balance urban growth with
ecological preservation, proving that youth-led local studies can provide valuable insights for civic
environmental action.
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Wetlands are often referred to as the "lungs" and "sponges" of our

ecosystem. They filter pollutants, prevent local flooding, and host a rich
variety of flora and fauna. However, as cities grow to accommodate
expanding populations, these vital blue spaces are frequently the first to
be encroached upon, polluted, or entirely paved over.
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As a high school environmental science student, | have witnessed our
city's local wetland transform from a vibrant, bird-chirping sanctuary into
a shrinking patch of murky water surrounded by concrete high-rises and
littered with plastic waste. This drastic shift inspired me to conduct a
formal case study. The purpose of this research is to document the
physical and biological changes in the wetland over recent years,
understand the primary sources of its degradation, and gauge public
perception regarding its preservation. Understanding our local
environmental crises is the first step toward creating sustainable urban
communities.

Research Ques & Method




Research Question

To what extent has rapid urbanization over the last decade degraded the water quality and biodiversity of our
local wetland, and how aware is the surrounding community of this impact?

Methodology
To address this question, a mixed-methods approach was used over a four-week period:

1. Water Quality Testing: Water samples were collected from three distinct zones of the wetland (Zone A:
near a construction site runoff; Zone B: the central water body; Zone C: near a residential drainage outlet).
Basic physical-chemical parameters—including pH using litmus/pH paper, turbidity using a homemade
Secchi disk, and visual temperature readings—were recorded.

2. Biodiversity Mapping: Direct observational mapping was conducted during early morning hours (6:00 AM
— 8:00 AM) twice a week to count and note types of bird and insect species, comparing observations with
historical local bird-watching data from five years ago.

Community Survey: A digital questionnaire was distributed to 50 residents living within a 2-kilometer radius

of the wetland to evaluate public awareness of the wetland's decline and their willingness to participate in
restoration efforts.

Results & Discussion

Key Findings
The data collected revealed a clear correlation between urban proximity and ecological decline:

e Water Quality: The pH levels near the residential drainage outlet (Zone C) were highly alkaline ($\text{pH}
\approx 8.53%), likely due to detergent and greywater runoff. The turbidity near the construction zone (Zone
A) was incredibly high, with the Secchi disk disappearing at a depth of just 15 cm, indicating heavy
suspended solids blocking sunlight.

¢ Biodiversity Decline: While historical data indicated over 25 species of migratory birds visiting seasonal
pools, only 8 species were recorded during the study period. Dominant invasive species, such as water
hyacinth, were found covering nearly 40% of the water surface, choking out native aquatic plants.

e Survey Insights: 82% of surveyed residents noticed the wetland’s degradation, but only 14% knew where
the local runoff drained or had ever participated in an environmental cleanup.

Discussion

These results demonstrate that the wetland is under immense stress from untreated civic waste and
construction debris. High turbidity prevents photosynthesis in aquatic plants, disrupting the entire local food
web and explaining why migratory birds are abandoning the site. The disconnect shown in the survey
highlights a major roadblock: while the community recognizes the problem, there is a lack of institutional
avenues or public initiative to address it. This proves that ecological restoration cannot happen without active
public education.

Conclusion

This case study highlights that our city's development is currently progressing at the cost of its ecological
health. The degradation of our local wetland is a micro-example of a global issue: unsustainable urbanization.



On a personal level, this project has taught me that environmental science isn't just about textbook cycles; it is
happening right in our backyards.

Artistically and academically, this study contributes a youth perspective to local conservation data, proving that
expensive lab equipment isn't required to diagnose an environmental crisis. To save our wetland, we must
implement immediate municipal regulations on construction runoff, introduce natural bio-filters like reed beds,
and launch student-led community awareness drives to bridge the gap between acknowledging the problem
and taking action.

This case study highlights that our city's development is currently progressing at the cost of its ecological
health. The degradation of our local wetland is a micro-example of a global issue: unsustainable urbanization.
On a personal level, this project has taught me that environmental science isn't just about textbook cycles; it is
happening right in our backyards.

Artistically and academically, this study contributes a youth perspective to local conservation data, proving that
expensive lab equipment isn't required to diagnose an environmental crisis. To save our wetland, we must
implement immediate municipal regulations on construction runoff, introduce natural bio-filters like reed beds,
and launch student-led community awareness drives to bridge the gap between acknowledging the problem
and taking action.
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