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« 2 studies show how far city
is from becoming climate-
ready: COne examines
extreme events disrupting
public transport, pushing us
furtherinto congestion
rabbithole, other looks at
why Bellandur faces fallout
of rapid concretisation

L

« Long-term planning requires
different systems to work in
tandem, say experts

File photo of vehicles stuck on 3 waterlogged ORR

By Garima Prasher & Iffath Fathima

Two recent studies point to the urgent need to make the city climate
resilient as cases of urban flooding rise and have an all-round effect on
daily life. A study conducted by professors at Indian Institute of Science
(II1Sc) and published by Springer examines how disruptions such as
recurring urban floods and public transport fare hikes affect accessibility,
affordability and quality of life.

Another study by researchers from the National Institute of Technology
Patna and the Department of Architecture, Dayananda Sagar College of
Architecture in Bengaluru, reveals how Bellandur Ward is structurally highly
susceptible to flooding, with even moderate rainfall capable of triggering
extreme flood risk.

The study on Bengaluru's transportation system highlights how fare hikes
and urban flooding can disproportionately affect vulnerable commuters,
with affordability, reliability and climate resilience emerging as key
concerns for the city’s public transport system.

The study also examined what happens when flooding disrupts public
transport. It found that 34% of low-income respondents reported wage loss
due to flood disruptions.

According to Prof. Ashish Verma, professor of transportation system
engineering, IISc, the disparity is partly because low-income commuters
are less likely to have alternatives such as working from home or paying for
expensive alternative

modes of transport. "When flood impacts are distributed disproportionately
across population groups, equity gets compromised and the data shows
exactly that distribution,” he said.

The findings indicate that Bengaluru’s transport system is not adequately
protecting low-income commuters during climate disruptions. "The system
does not appear to be adequately protecting low-income commuters during
climate disruptions, with wage loss from flooding falling harder on them
than on higher-income groups,” Prof Verma said.

Meanwhile, fare hikes also have pushed people away from public transport.
Based on 184 valid responses, the study found that 31.5% of public
transport users shifted to non-public transport following fare hikes, with
low-income and male commuters particularly sensitive to price changes.

Explaining the finding, Verma said, "The 31% shift in ridership is the hidden
cost involved in policies like fare hike, it effectively reduces the ridership,
specifically the price sensitive low income commuters, whom the system is
supposed to serve.”

He added that even a fraction of this shift could have implications for
Bengaluru’s congestion. "Even a fraction of this shift from public to private
affects Bengaluru’s congestion goals, with the city already building car
centric infrastructure like double deckers and tunnels that can lead to
induced demand. These could also sideline expansion that the city actually
requires, which is improvement of the public transit system,” he said.

For Prof Verma, the solution is not simply about spending more on
transport infrastructure but ensuring that different systems work together.

He said transport resilience must become part of long-term planning rather
than a reactive measure. He stressed the need for coordination between
transport agencies and agencies responsible for drainage and road
infrastructure.

"Second, the city needs to improve reliability through more buses and real-
time information systems that alert commuters about disruptions and
service gaps.

And finally, the importance of first- and last-mile connectivity, including
better footpaths and safer access to transit hubs. “If the walk to and from a
bus stop or metro station is unsafe, indirect, or itself flood-prone, then
improving the bus or metro service alone won't fix the accessibility
problem, the weak link in the journey is often at the edges, not the main
transit leg itself,” he said.

Urban flood case study: Bellandur

Researchers found high levels of built-up and paved surfaces, along with
inadequate stormwater infrastructure, have increased the ward’s
susceptibility to flooding.

Researchers used multiple datasets, including rainfall records from the
Indian Meteorological Department (IMD), land-use information, drainage
networks, lake systems, and population and infrastructure data. The
analysis was based on GIS data and validated against documented flood
events in 2017, 2020, and 2022.

According to the study, rapid urbanisation has led to significant
encroachment of natural drainage pathways, reducing their capacity to
store and carry water, experts say.

"The ward used to have more green spaces, but the majority of the area is
now built up, and smaller water bodies have also been encroached upon.
Thus, even moderate rainfall on the concrete surfaces generates a large
amount of runoff, which accumulates on the roads,” said Shashank Palur,
hydrologist at WELL Labs.

Locals say flooding in the area during rains is a common occurrence.

"We have seen this happen. While there has been little rain this year so far,
last year, during the rains, tractors had to be used to pull people out of
their houses due to flooding. Even in our area, it floods during heavy rains
and takes time for the water to drain. The area has undergone extreme
urbanisation over the last few years, leading to this issue,” said Sonali
Singh of Change Maker - Bellandur Lake.

Experts say urbanisation has had a significant impact on Bellandur Ward,
particularly because large parts of the area were earlier wetlands.
Moreover, the 35-metre buffer zone rule for lakes is also not being followed
in the area.

"There has to be a green path. A lot of construction is taking place. The
area around the lake buffer zone has to be maintained. Even the 35-metre
buffer has been encroached upon, which does not allow water to flow
naturally. The rajakaluve is also full of solid waste. It is already a highly
congested area, but new buildings continue to come up. The carrying
capacity of the stormwater drains and underground drainage system in the
area needs to be studied,” added Singh.

6§ The system does not appear to be adequately protecting low-
income commuters during climate disruptions, with wage loss from
flooding falling harder on them than on higher-income groups

—Prof Ashish Verma, IISc

The study also highlights that rainfall-based flood warnings alone are not
sufficient for Bellandur Ward, as rainfall thresholds do not capture
variations in exposure, vulnerability, and drainage constraints across the
area.

"We need to restore the catchment's capacity to absorb and retain
rainwater. Bengaluru’s Climate Action and Resilience Plan already calls for
making 40% of the city’s surface area permeable by 2040. This must be
implemented diligently by the government,” said Nirmala Gowda, founder
of Mapping Malnad.

“"To improve the situation, the amount of rainwater harvesting in these
spaces needs to be increased. Another measure can be dynamic
management of the water level in Soulkere in the area. A sluice gate
mechanism would allow the water level in the lake to be drawn down when
required so it can accommodate rainwater,” added Palur.
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