*PROJECT ARGUEMENTS®

eesssscscscss BUILDING URBAN FLOOD RESILIENCE | PROTOTYPE DESIGN sesseocscccccs

Janhavee Deosthali | A19127 | Final Year Div. B Guided by Dr. Amruta Garud

BUILDING URBAN
FLOOD RESILIENCE
PROTOTYPE DESIGN

lanhavee Deosthali | A19127

CON{e54]

THE TIMES OF INIMLA

MITHI RIVER _abai: Mounds of debris rise along Mithi, raise

m 2500 > Its overflow [ caused & - Sai B ook
e iy : : extensive dan B (i o
. @ @ @ R city in the world that is most likely to flood areas of Kurli—= ) %f o - Areas flooded on Sunday
L : . Naka 1 o2 : _ Aarey Colony, Saki Naka, Arport
100 flood spots in the city » On occasl ) | ' |
. E
>

mm Rainfall is received by Mumbai every year

periphery, Alr india Colony, CST Road,
@ !I_- !I M A T E parts of Bandra-E, Golibar Rd,
CHA NGE

have reached

Behram Pada, Kapadia Colony,
passing throug apa ¥

Faximen's Cotony (Lodua Nagar ), LBS
Marg (Seon-Kuria), Bandra SV Road,
2w Nagar, Hindu Colony (Dadar),

of the population lives in flood prone area

35.3%

Future Predictions

Mumbai on average has experienced four extremely heavy rainfall THE TIMES OF

7
%

.-H Sy, Midan Subrway
events each year in the last decade. — - i) .
Y teamter  18kme
1 : : OPes 1 Wi
Claoad 225+ memorie 5 e
Fay . i i et ik, didla
== L T L I TRN | s &, 2009, 0545 3 BARC &l WAMRDLA e Sarsinreris Com
: : o g . [= 1954 mmg?m s O R
Ropid urbanization has led to an Due to rapid Urbanisation, the cities In February 2021, McKinsey India 5 - THE TIMES OF INDLA s st :..'?’.,m""“"tmﬁ'
y : F, . . . : Y & = W ilithi e Lase 15 L Lt
Record-breaking heat waves on i increase in population density and are flooding. said in o report that by 2050, India = i | & Mumbai: To curb e S e ot s ot
log fime before ur- . e : o B : : : 4 . ; . 2005 Aehuge iy
land and in the ocean, drenching gy bomisation expansion of urban infrastructure. The flood peaks in cities can be 1.8 to will witness a 25 per cent increase in ﬂ; z to be diverted for ut % ' N
rains, severe floods, years-long W Seow: befomman Most  of this  Urbanisation s 8 times higher than in rural areas, the intensity of flash floods. : = S R 1 A e il e W
d : hi ; ;.l d.f'f d unplanned. and the volume of water during a 3 1357 I E s el I ﬁl ject To Mitigate Mithi River Flooding
rzug S dex rEfTE ;"'II Ire'; D'n flood can increase by up to 6 times. Flood trequency is projected to more ] ks b e Wi Yo et e 1 ! e 4 "ﬂ' e o o
H 1 : 4 = " =] tr oy o, mers worae From he lodie e i - |
wi EI'EF‘"EC' coding , uring Unplanned urbanization has taken than triple again by 2050 (relative to I L | £ AR ek gt H = | D :
hurricanes are all becoming more £ ploce without adequate foresight, For every 1% increase in impervious 2020) to reach a national average of l “"""""‘:‘Hﬂ T— j‘ : ; . Py
frequent and intense. 2e regulation, or coordination in terms area, 45 to 85 flood days per year. ?5] ™ T T T S S e
4 of land use, infrastructure 3.3% increase in Urban floods, from their slumber after midnight ThufSday ey M L
k : a iy % g El_ dE".I'E'!CImeI"II Dnd resnurce 'I'l"’_.ll'\.":'ll Fricday. For the Frst tirme, gy s .'. . . = W : ; 4
i O ¥ i . ke Barey Colony flooded owern, causing concen : ME&S mME‘d on &]nda
ﬁ;p} js dtf?gl?%:él;l;seg bzﬁ:i:g 'EE mahaaeeerd Selting 164 ronge ol The mean rainfall during monscon has reduced however the membyissad o y
= T 4 ] prormpling the MO 1o evacuate 250 08 o oy Cokormy i ]
5 social, economic, and environmental extreme rain events have seen a rise. : i s o o T
= [oer | Pty wlia Colorry, CST Road,

MITHI RIVER AV
> Its overflows have SRR
extensive damage, af
areas of Kuria, BK /

.-"."
Reclaimation (i

have reached rait/®y tracis - e TR
passing through Kurla and iR Mumbai: Mounds of debris rise along Mithi, raise
A" fears of blocks

4 - e : = BAAC and WRARDW
. [prfween thaem have:

allowing wvery little permeable
surfaces  eventually  pushing
homes into floodways.

challenges. parts of Bandra-E, Golibar Rd

Behram Pada, Kapadia Colony
i Taximen's Colony (Lohia Magar), LBS
S Recluimarkon Marg (Sion-Kurla), Bandra SV Road,
B Flooding areas incia Nagar. Hndu Colony (Dadar),
Bl Mongroove cover  Dahisar Subway, Milan Subway

By 2080, the frequency of 2005-like events, which led to more than
900 deaths, will more than double.

Vegetation Degradation
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Increased instances of urban floods will lead to a substantial loss THE TIMES OF INDLA

of local infrastructure, businesses, and human lives, with a
significant impact on the local, subnational, and national
economies. As economic hubs, any stoppage in city activity will
result in enormous financial losses.

India has experienced several major urban floods in recent years.
Cities like Mumbai, Chennai, and Bengaluru have faced severe
flooding due to heavy monsoen rains, poor drainage systems and
several other factors specific to location and geography.

In the geography of climate risk, some places are more vulnerable
than others, and coastal megacities like Mumbai face the
combined threat of rising sea levels and extreme weather events.
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A 17 Km Long Trained River and Its Riverine Ecosystem, Mithi
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Land Use

Mumbai expanded to accommodate its
growing economy and population. More
creeks, streams, and mangroves began to
vanish under roads, buildings, and sewage.
But every year, the rivers remind the city of
their existence.
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The Mithi is an urban Over 620 hectares of The edges of the river A common flood

river whose course land  have  been are constantly measure is to remove
has been altered over reclaimed causing «

The walls have not  The landfilling and
been constructed in a construction,  which

shrinking and training silt depaosits that cause manner suitable to an have encroached into .
the years which is a bottleneck in  the has compromised its bottlenecks. Desilting urban river, without the river, are set to bt
17km long riverine  downstream side and natural flood has increasingly considering  riverine  worsen with more :
ecosystem  swamped has created low-lying resilience. Some areas become impractical hydrology, construction and high ™
by mangrove cover. areas. It has also like BKC sit on the and obsolete as flood environmental and densities. ]

jeopardised the Mithi. These actions control measures. flooding aspects. .
ecosystem of have caused a change %

mangroves. Kranti Nagar

in the flood line of the
surrounding areas.

LLLLLLLLLLLL L However, this patchwork approach to get the Mithi flowing again has yielded little results and is

limiting. The Mithi river needs is sustained and wide-ranging work flowing from a
comprehensive vision to restore it ecologically. Mithi is critical to Mumbai’s flood management
but its ecosystem including its narrowing floodplain deserves to be rebuilt.
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In o prosperous housing development, T R TR
ground-floor residents such as Shalini
Balsavar move their clothes and
valuables to higher shelves during the
monsoon. Flooding in the area started
when sefflements and residential
buildings replaced mangrove stands
along the shore, reducing the capacity
of the land to drain water. Some
ground-floor residents in the area
have left, while others hope to add

extra floors to their building.
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In a tiny room close to the river, Ranju
Devi, o mother of two, reaches up to
the light switch just above her head, a
little more than five feet from the
ground. That's how high the water can
rise. Devi and her husband store the
family’s clothes and documents on a
high shelf so that imporfant
possessions don't get ruined. One
night, she says, she woke up to water
at her feet.
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away, can afford a double-story
tenement. They watch the news for
weather alerts and know their escape
routine: first switch off their lane's
power mains, then move their
belongings and themselves upstairs.
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Levels of intervention

Existing section

1 Dwelling along the river get flooded due to such close proximity to the river )
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Tackilng flooding at Urban level
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Sponge cities are a bioclimatic urban
planning solution, with nature-based
solutions that aim to design
communities, with a focus on their
resilience to water.

Case Study: Sponge City

Natural greenery and water bodies
with the watershed integrated with grey
infrastructure to slow down water and
make cities more resilient,
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How does sponge cities makes a difference? —

With the help of sponge concept strategies, the decrease in
lag time due to urbanisation increases.

Run off with Green Peak runoff volume

infrastructure decreased
Green infrastructure
. supplements existing
Lag Tire capacity without
incroospd significant
. investment

Altered

Discharge flow rate

Increased "+,
rechnrgﬂ Ty

Time (hours)

Intial discharge

discharge post
sponge strategies

Principles of Sponge City Concept

PROTECT

Protect requires the
protection of the city's
green spaces

STORE
is a

Store critical
principle to effectively
remove the risk of
water scarcity

Guided by Dr. Amruta Garud

Sponge infrastructure

Delay requires  the
presence of landscape
infrastructure  to  slow
down rainwater runoff

RELEASE
Release refers to the
management of runoff

and surface water to
recharge

Source: Sponge City Colloborative

Benjakitti Forest Park: Thailand

Located in the Chao Phraya River Delta, Bangkok is a densely populated city
with more than 10.5 million residents. The urban area is flat and low-lying,
with an average elevation of just 1.5 metres (4 . 11 in.) or less. Most of the
area was originally swampland, which was gradually drained with canals
and extensive groundwater pumping and irrigated for agriculture. The
region experiences a monsoon climate with an average precipitation of
about 1500 mm (59 in) per year. Extensive groundwater pumping has
caused severe subsidence; that, coupled with the effects of global warming,
has resulted in increased flood risk due to Bangkok’s low elevation and

inadequate drainage infrastructure.

MASTER

@ Reuse and recycle

All existing trees on site were preserved and
integrated into the park design. To keep the
budget low, all existing main roads were to be
preserved.

@ Creating porosity | Wetlands @ Micro environment

@ Immersive spaces

Multiple boardwalks were designed along the
edge of the shallow wetlands that allow visitors
to have an immersive experience of urban
nature. A skywalk runs through the ftree
canopies.

modulated  landform  with  diverse
micro-environments was sown with seeds and
plonted with tree seedlings, creating a
foundation for the subsequent evolution of a
semi-natural plant community.

Cut-and-fill techniques were used to create The
wetlands, Without importing or exporting
earthen fill, three constructed wetlands to
transform the impermeable into a spongy and
porous landscape.

o Constructed Pond

e Bio Infilteration Basin

e Sunken Plaza
o Sponge road

o Proposed River side Development

o Proposed Urban Canal
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Sponge spaces

o Proposed Contructed Mangroves

e Proposed Mangrove/Wetland Park

o Proposed increased river width
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Constructed Ponds are an effective
way to reduce runoff volumes and
improve storage capacities within
urban neighbourhoods.

This pond has been designed at a
place of the proposed urban park.
It helps store water by delaying it
and provides as a recreational
space for the park.
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Biofiltration Basin uses wvegetation ‘
and topography to delay and detain
water and their subsurface design
encourages slow release into the
aquifer.

This has been provided at an existing
ground. It filters, stores water and
releases it back into the river.
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Sunken Plaza
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Sunken Plazas fulfil the performative
function of storing water during
cloudburst and slowly releasing the
water.

DELAY

This space has been provided near
an institutional building. This space

: acts as an open area and a
; recreational space.
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Sponge Streets

Bioswale channels are vegetated
swales  designed to  convey
stormwater at a low velocity and can
effectively treat stormwater from
roads. These have been provided
along roads with min 12m width.
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Source: Sponge City Colloborative
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SITE PN

Square Sunken Plaza
Open Space
Constructed wetland

Mangrove Landscape Buffer

Sunken Event Space
Leisure Park

Kids Play area
Skating Rink

Open Space

Mithi River
Commercial Building Prototype Design

Slum Prototype Design

D0O0B800Q0Q0O0OO0ROSC

Rain Garden

Prototype design: Commercial Building | High rise mid density

Sponge Buildings

Just like the unbuilt and
the landscape, the urban
fabric  can greatly
contribute to the sponge

capacity. This allows to
foster  the sponge
performance across all
sections of the urban
region.

With the Sponge city as a concept, a commercial building
prototype has been proposed along the riverside which
responds to the surrounding of the river.

Plans and Details

Ground floor plan Schematic Section

Rain garden Green Roof

The system comprises of a slightly
sunken space that is integrated
within open spaces of the build-
ing. Detention tanks act as hold-
ing ponds that retain water for

A green roof is a roof of a building that is partially or completely covered with vegetation and a
growing medium, planted over a waterproofing membrane. The large surface area of the system
can absorb the rainwater, hold them before releasing the excess into the aquifer through down
spouts. This system is well suited for large roof areas of institutional and corporate buildings
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