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Behind the Bengaluru crisis: Geography and unchecked growth

Raj Bhagat Palanichamy

engaluru has been facing

one of the worst flood and

water stagnation issues

this year after a series of
heavy rainfall events. The floods
have serious direct and indirect
impacts on human lives and the
economy of the city. Some of the
most severely affected areas this
time around were in the eastern
side of the city which houses sev-
eral IT companies. To better
understand the causes of urban
flooding, we need to delve deeper
into the geography of the city, its
spatial growth, and its water
resources.

Bengaluru is located at the top
of a ridge which is the water
divide between the watersheds of
the Kaveri and the Ponnaiyar
(Dakshina Pinakini) rivers. Over
its geologic history, the rainfall in
the region created numerous sea-
sonal streams that eroded Benga-
luru’s plateau landscape resulting
inthe numerous valleys which act
as conduits carrying water to the
major rivers.

The modern municipal corpo-
ration boundary covers the old
town of Bengaluru, around Fort
and Peteareas, as well as numer-
ous villages. These older settle-
ments, which are smaller in size
were concentrated on the ridges
while the valleys were used for
agricultural purposes. To irrigate
these agricultural lands, bunds
were erected across the valleys to
retain the water — creating lakes.
The older streams that once
flowed were redesigned to create
artificial canals (kaluve) which
were used for irrigation and for
carrying excess water down-
stream.

The city’s population stood at
1.6 lakh in 1901 and grew to 84.4
lakhs (8.44 million) in 2011, and
is currently estimated to be more
than 10 million. This rapid and
extreme growth, triggered by the
conducive weather and the IT
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People being ferried in tractor trollies in a waterlogged area in Bengaluru on Wednesday.

boom, created a massive market
requirement for land and thecity
began sprawling out from the
centre. Even though many
planned layouts were created,
most of the growth happened in
an unplanned fashion. Construc-
tion activity started in the valleys
and ridges; the topography of the
land was ignored and eventually
completely forgotten. While ram-
pant construction activity and
concretisation of surfaces
reduced water infiltration into
the soil, new structures started
obstructing the move-
mentofwater inthese
valleys. Though there
are isolated cases of
stagnation, largely due
to the engineering of
roadside storm water
drains in ridges, most
of the flooding and
stagnation in Benga-
luru happens because
of the obstructions in the valleys
(see map showing topography
and expanse of urban sprawl on
the right).

A good chunk of the construc-
tion in lake beds (which are part
of these valleys) was done by the
egovernment for different pur-
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poses — such as colleges, stadi-
ums, bus stands etc. The private
constructions along valleys were
not necessarily illegal. Many of
them were legal and some of
them were legalised over time—a
process which often impacts vul-
nerable marginalised communi-
ties. It should also be noted that
legal constructions do not imply
‘flood-proof” because the valleys
were not a protected landscape
and construction permissions
could be obtained legally. Water
does not care about the legality of
a constructed struc-
ture, and it flows
where it can. If we
look at the master
plan of 2015, you can
spot small, fixed buff-
ers in these valleys.
The entire valleys did
not get recognized as
eco-sensitive areas.
Notall the kaluvesand
streams were in public owner-
ship, and several minor ones were
owned privately. When construc-
tion started, these began disap-
pearing further reducing the
capacity of water that can be car-
ried from these places. Construc-
tion in vallevs. the capacitv and
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number of previously present
drains and roads without large
culverts to carry water from one
side to the other meant that these
places faced flooded. This is what
is happening in several parts of
Bengalururight now,

Let us take alook at two cases
— RMZ EcoSpace in Outer Ring
Road and Rainbow Drive in Sar-
japur Road. Flooding in these
spots have been happening for
years now. The topography has
been significantly altered by con-
structionactivity and drains and
culverts are proving insufficient
resulting in water stagnation. The
topography and the construction
activity in these valleys and their
flood plains are shown below (see
inset map related to RMZ Eco-

Space)
The path ahead

We need to create open access
highly granular datasets on topog-
raphy, flood risk, and stormwater
drains. This would help public
and experts to better understand
the situation and provide insights
and solutions to the government.

The master plans for the city
should consider protecting the
vallevs as the citv grows. A

detailed flood hazard and zona-
tion map needs to be created with
extreme rainfall and return peri-
ods taken into account. This
should be integrated into the plan-
ning processand land use in high
hazard zones should be restricted.
Land pooling schemes can be
explored so that the economic
aspirations of people who own
land in valleys are not affected.

Apart from a spatial land use
regulation master plan, the city
needs to have a plan for storm
water drainage that employs sci-
entific methodology rather than
arbitrary methods. Since most of
Bengaluru’s original canals and
streams do not exist anymore,
we need to create more drains
and culverts based on the overall
storm water plan for the city.
Streets and roads should not be
designed in an isolated manner.
In case a street needs to be rede-
signed as a flood mitigation
measure, it has to be done ina
holistic manner taking into con-
sideration pedestrian require-
ments, water infiltration needs,
utilities, vegetation and other
aspects that can help in improv-
ing the livability around them.

Cities should be self-governing
units with citizens playing a
greater role. Unfortunately, there
is a huge disconnect between citi-
zens and the government and
there is also disconnect between
different parastatals, arms and
levels of the government itself.
Recommendations from previ-
ous reports such as the BBMP-
Restructuring Committee report
should be revisited.

‘We must look at addressing
these long-term issues, on how
we govern and finance ourselves
as a city unit, to arrive at solu-
tions that can lead to safer and
more resilient cities.

Raj Bhagat Palanichamy,
GeoAnalytics - Sustainable Cities,
WRIIndia. All views expressed
bv theauthor are personal

Cost of a city’'s expansion

A look at Bengaluru's topography, alongside the rampant construction shows
how new structures are obstructing the movement of water in these valleys
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Build-up growth
In RMZ EcoSpace and Rainbow
Drive, flooding has been happening
for years now. The topography has
been significantly altered by
construction and now the drains
and culverts are proving insufficient
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Bengaluru: IMD
says heavy rain
likely for next 2 days
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rains, at Sarjapur in Bengaluru, on Wednesday P
MPOST BUREAU

NEW DELHI: While flood waters receded in
some parts of Bengaluru on Wednesday, the
worst is not over for IT capital yet, with the
weather bureau predicting heavy rainfall over
south interior Karnataka, including the city, for
the next two days.

Heavy to very heavy rainfall is predicted over
a few places in coastal and south interior Kar-
nataka on September 8-9 and interior Karna-
taka on September 9-10, according to the India
Meteorological Department (IMD).

“A cyclonic circulation lies over interior
Karnataka and neighbourhood. A trough runs
from cyclonic circulation over east-central and
adjoining the southeast Bay of Bengal to north
Kerala across Rayalaseema and south interior
Karnataka,” it said.

While experts have attributed the flood-
ing in the IT capital to encroachments on the
stormwater drain and water bodies which
impede the flow of rainwater, excess rain has
also played its part.

According to IMD data, the Bengaluru
City observatory recorded 251.4 mm of rain-
fall in the last four days, including 131.6 mm
on Sunday, the highest 24-hour precipitation in
September in 34 years. Before this, the observa-
tory gauged 132.6 mm on September 26, 2014.

The all-time high is 177.6
mm recorded on September
12, 1988, senior IMD scien-
tist R K Jenamani said.

The Bengaluru HAL Air-
port Observatory recorded
271.2 mm of rainfall during
this period, including 123.8
mm on Sunday. The Ben-
galuru KIAL Observatory
reported 158 mm of precipi-
tation in the last four days,
including 109.6 on Sunday.

“This is not a localised
phenomenon. We have seen
large excess rainfall over
Tamil Nadu, Lakshadweep,
north interior Karnataka,
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If PM can’t find SYL solution, he
should call me for tea: Kejriwal

EXPRESS NEWS SERVICE
CHANDIGARH, SEPTEMBER 7

AAM AADMI Party (AAP) na-
tional convener and Delhi Chief
Minister Arvind Kejriwal said
Wednesday that Prime Minister
Narendra Modi should find a so-
lution to the Sutlej-Yamuna Link
(SYL) canal dispute between
Punjab and Haryana, adding: “If
he doesn't have a solution, call
me for tea, I will find one.”

Accompanied by Punjab
Chief Minister Bhagwant Mann,
Kejriwal was in Haryana's Hisar
to launch the AAP's ‘Make India
No. 1’ campaign.

Fresh bickering among leaders
of Haryana and Punjab over the
(SYL) canal dispute began Tuesday
afterthe Centre told the Supreme
Court thatthe Punjabgovernment
was “not cooperating” inresolving
the decades-old matter.

Atapress conference, Kejriwal
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AAP convener and Delhi CM Arvind Kejriwal with Punjab
CM Bhagwant Mann in Haryana's Hisar on Wednesday. P11

asked: “When they (BJP, Congress)
goto Punjab, they say they ‘won't
let SYL be constructed’. When
they come to Haryana, they say
‘we will get SYL (water)™

He added: “Both Punjab and
Haryana have ashortage of water.
We have to accept this. It is the
Centre's responsibility to inter-
veneand arrange water forthem.”

Asked about his formula,
Kejriwal said: “The PM should
find a solution. If he (PM) can't,
(he should) call me for tea, [ will
give him the solution. Such com-
plex issues are not resolved in a
press conference.”

Mann said he was ready to
meetthe Haryana Chief Minister
over the SYLissue.
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'‘Centreshouldfind
solutionforSYL'

Kejriwalsaid theSyLisan importantissue but dirty politicswas being played

STATESMAN NEWS SERVICE
CHAMDIGARH, 7 SEPTEMBER

day after the

Supreme Court

asked the Chief Min-

istersof Punjaband
Haryana to workout an ami-
cable settlement of the Sut-
lej Yamuna Link (SYL) canal
issue, Aam AadmiParty (AAP)
national convener and Delhi
Chief Minister Arvind Kejri-
wal on Wednesdaysaid Prime
Minister Narendra Modi
should find a solution to the
dispute between.

Addressing a press con-
ference atthe launch of AAP's
‘Make India No. 1" campaign
in Haryana's Hisar, Kejriw-
al said the SYL is an impor-
tantissue butdirty politics was
being played on it.

“I'would like to ask what
isthestand of the Punjab Con-
gress on SYL? And whatis the
stand of the Haryana Con-
gress? What is the stand of the
Punjab BJP? And what is the
stand of the Haryana BJP?
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When they (BJP, Congress) go
to Punjab, they say they won't
let SYLbeconstructed. When
they come to Haryana, they
say we will get SYL (water).
These dirty politics did not
allow Indiato become No. 1
during the past 70 years.
They only do dirty politics,”
the AAP supremo said.
"Weshould notfight each
other. [ appeal to the Prime
Minister to find a solution.
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Ifhe doesn’t have asolution,
call me on tea, [ will give the
solution,” he added. Kejriw-
al said both Punjab and
Haryana have a shortage of
water. "Wehave to accept this.
Thewater tableis going down
in Punjab and people are
thirsty. In Haryanaalso, the
water table is going very
deep. There is a shortage of
water and people are thirsty.
Punjab needs water as well

asHaryana. Thisistherespon-
sibility of the Centre that by
intervening it arran ges water
for both Haryana and Pun-
jab,” he said.

“What is the responsihbil -
ity of the Centre? Not that it
pitches both states against
each other. If we keep fight-
ing with each other, then
how will India move for-
ward? We are on a mission
to bring together 130 crore
people. It is possible that
Haryana can get water and
Punjab as well. The Central
government has to take
responsibility.  request the
pradhan mantri ji that ade-
quate water be arranged for
Punjab and Haryana,” said
Kejriwal.

Punjab CM Bhagwant
Mann, who was also pre-
sent, said he had no hesita-
tionin meeting the Haryana
Chief Minister on the issue.
"But the Centre should find
a solution as both states are
facingawater-shortage,” he
added.
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New Delhi,
Dhaka hail
Ganga panel

KALLOL BHATTACHERJEE
NEW DELHI

India and Bangladesh wel-
comed the establishment
of a joint technical commit-
tee to study the use of Gan-
ga waters in Bangladesh, a
joint statement issued on
the third day of the visit of
Prime Minister Sheikh Ha-
sina said on Wednesday.
The Ganga technical com-
mittee is one of the several
initiatives, including sever-
al major connectivity and

energy initiatives, that the
two sides have announced.

“The leaders welcomed
the formation of a joint
technical committee to
conduct a study for opti-
mum utilisation of water
received by Bangladesh un-
der the provisions of the
Ganges Water Sharing
Treaty, 1996,” the joint
statement said. The Ganga
Water Sharing Treaty is a
30-year agreement which
is expected to be reviewed
or renewed in 2026.

The Indian side also
raised the “urgent” irriga-
tion-related requirements
in Tripura which can be ad-
dressed with the waters of
the Feni, and urged Bangla-
desh for “early signing of
the interim water sharing
agreement” on the river.

Prime Minister Naren-
dra Modi and Ms. Hasina
also reviewed connectivity
projects involving railway
tracks and rolling stock.
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India, Bangladesh laud
panel on Ganga waters

These include the conver-
sion to dual gauge the Tongi-
Akhaura line, supply of roll-
ing stock, Kaunia-Lalmonir-
hat-Mogalhat-New Gitaldaha
link and Hili-Birampur up-
gradation of track. Similar
works are also on on the Be-
napole-Jashore and Burima-
ri-Changrabandha  lines.
These multiple rail track
projects will create a smooth
flow of goods and people
within Bangladesh overcom-
ing infrastructure bottle-
necks. India and Bangladesh
have been in talks for the
construction of an Inland
Container Depot (ICD) at Si-
rajganj in the north-west of
capital Dhaka and help in
movement of bulk items.

Both the delegations ap-
preciated the growth in bi-
lateral trade but Bangladesh
sought “predictable” supply
of “essential food commodi-
ties .... such as rice, wheat,
sugar, onion, ginger and gar-
lic”

Both sides also took steps
to connect the energy sup-
ply lines and make them
synchronous. The leaders
“agreed to expeditiously im-
plement” projects to con-
nect the power grids of both
sides through the proposed
high capacity 765 kV trans-
mission line from Katihar in

Bihar to Bornagar in Assam
through Parbatipur in Ban-
gladesh.

Bangladesh asked greater
support from India to im-
port power from Nepal and
Bhutan and the Indian side
“informed that the guide-
lines for the same are alrea-
dy in place”. The two dele-
gations also reviewed the
progress of the India-Bangla-
desh Friendship Pipeline
which will further boost
energy supply in Bangla-
desh, which is currently
dealing with a spike in ener-
£y prices.

The joint statement men-
tioned that the Prime Minis-
ters of both sides empha-
sised that the project should
be completed at the “ear-
liest”. “The Bangladesh side
also requested the Indian
side to assist in meeting its
domestic requirement for
petroleum products. The In-
dian side agreed to facilitate
discussions between the
authorised agencies of both
sides,” said the statement.In
a separate event, Ms. Hasina
awarded the Mujib scholar-
ships to 200 descendants of
the Indian soldiers who
were martyred or injured in
the 1971 war. She will travel
to Ajmer Sharif on Thurs-
day.
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