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One of the first big accounts of urban floods is from July, 2004, when the  Brahmaputra River at 
the peak was flowing at 1.75 meters above the danger mark. 

Floods in Guwahati When it started……

Source: Volume 3 Impacts of Floods and Landslides on the Iconic Cultural Heritage of Guwahati, For ASDMA, Government of Assam



Comparing the Two scenarios. . .

Case of Guwahati…

Case of Chennai…

Pallikaranai marshlands, reduced from 250sq.m. 

to 50sq.km

Deepor Bil, reduced from 40sq.m. to 4sq.km



The part of city that floods the most. . .



CURRENT

One of the first big accounts of urban floods is from July, 2004,
when the Brahmaputra River at the peak was flowing at 1.75
meters above the danger mark.
Source: Volume 3 Impacts of Floods and Landslides on the Iconic Cultural Heritage of Guwahati, 

For ASDMA, Government of Assam

Cause For Flooding

BRAHMAPUTRA RIVER –Level of Brahmaputra Bed higher than 

the CITY level

Flooding

o UNBALANCE IN WATERSHED

Brahmaputra River
Back flow in the City through Drains

City PUMPS it back into the RIVER

o RAINWATER FROM MEGALAYA –as it is on higher 

topography

MEGAHALAYA

Reduction of 

DEEPOR BIL 

catchment

CONCEPT DEVELOPMENT



Back  flow from brahmaputra

Water from Guwahati 

backflows into the storm 

water drain when it 

reaches HFL… 

SLUICE GATE TO DIVERT 
WATER & BLOCK BACK 
FLOW FROM RIVER

Drain diverted towards the 
downstream to mitigate flood



PERMEABLE SURFACES

40 % EVAPORATION
10 % RUNOFF

50% DEEP
INFILTRATION

75%- 100% PERMEABLE SURFACE

 Rainwater- Infiltrates in porous soil as ground 
water

 Stored as ground water
 Seeps in stream 
 Prevents flood by not entering directly in streams.
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RAPID URBANIZATION

IMPERMEABLE SURFACES
Roads

Parking lots
Building

Pavements

C o n v e r t i n g  

30 % EVAPORATION

75%- 100% IMPERMEABLE SURFACE

55 % RUNOFF

15% DEEP
INFILTRATION

One of the causes for FLOODING

INCREASED QUANTUM & 

INCREASED SPEED



oLAND SLIDE
Cutting of Trees

EncroachmentINCREASE in RISK
of Landslide

CURRENT

STORMWATER one of the major cause for FLOODING in the city.

o SILTATION OF DRAIN 
Reducing carrying capacity

Current  Techniques to De-silting  Nallahs in Guwahati

Siltation

Siltation

Dredging Machine

Stormwater challenges

DECREASED CARRYING CAPACITY 

LEADING TO FLASH FLOODS



Siltation because of slope erosion

Siltation along natural storm water drains in Guwahati, Assam

One of the causes for FLOODING



PROPOSED

Slope stabilization techniques 

Geo-grid
Image Source: www.grasscrete.com



EXISTING PROPOSED

Natural slope stabilization



Cross sectional correction & restoration of riverine ecology

BIOSWALEUPPER 

LEVEL 

WALKWAY

GREEN SLOPE
BIOSWALE

WALKWAY & 

CYCLE TRACK

WATER  QUALITY 

TERRACE

RESTORED 

WETLAND
BIO FILTRATION 

TERRACES



Delhi’s stormwater drains from the 
western  ridge areas to the river situated 
in the east. There are 19 major drain 
outfalls into the River Yamuna. 
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OTHERS
60%

GREEN
15%

ROAD
25%

Case of Delhi - Ridge & the River

Rain water falls on green area 
some quantity soak in. 
rest goes to near by drain.

Other areas 
Some let the rain water go into the near by drain 
on road
Plots above 100 sq. mt. should do rain water 
harvesting as per building bye laws.

Roads 
All water goes to nalla and then to river.
No ground water recharge. 



© oasis designs inc.

One pipe leading to Another

All the stormwater falls on road and it is diverted towards the closest 
nala or drain.



Eco system services

As per Delhi’s MPD 2020

“ZERO RUN OFF 
SHOULD BE ACHIEVED”

The  Present drainage system targeting

“100% RUN OFF”

© oasis designs inc.

All the green areas in the city should 
be connected and programmed to 
help in storm water management.



Design Strategies for sustainable SWM

MANAGE STORM WATER IN A 
CITY BY ADOPTING 
FOLLOWING MEASURES

FILTRATION

CONVEYANCE

DETENTION

RETENTION

INFILTRATION

SLOW SPREAD SOAK



Storm water management techniques
SW

M

FILTRATION

CONVEYANCE

DETENTION

RETENTION

INFILTRATION

GRAVEL FILTER 
CHAMBER

GRAVEL FILTER 
STRIP

VEGETATED FILTER RIPARIAN BUFFER

BIO SWALE PLANTERS

DETENTION POND DRY SWALE

RETENTION POND
CONSTRUCTED 

WETLAND
UNDERGROUND 
STORAGE TANK

RAIN WATER 
HARVESTING

INFILTRATION TRENCH
INFILTRATION 

BASIN
PERVIOUS PAVING RAIN GARDEN



RAIN WATER  FALLS ON

Roads Parking lots

Storm water disconnects from drain & 
enters green area

GROUND WATER 
RECHARGE

OVERFLOW GOES BACK 
TO DRAIN

DRAIN OVERFLOW GOES TO 
RIVER

Open land ROOF TOPS

Storm Water Management Strategy – disconnecting the system

New strategy for disconnecting from the 
conventional pipe system and using all 
possible alternate areas for recharge.



Storm water facilities that can be put on Road

© oasis designs inc.



Storm water management filtration – the riparian buffer

1. A riparian buffer is a vegetated

strip along the banks of flowing

water body.

2. Riparian buffers are a simple,

inexpensive way to protect and

improve water quality through local

plant materials.

3. Buffer strips structurally stabilize

banks and shorelines to prevent

erosion. Trees and shrubs provide

shade to maintain consistent water

temperature necessary for the

survival of some aquatic life.



SEWAGE WATER IN A CIT Y



22 KM STRETCH IN DELHI

2% OF TOTAL RIVER LENGTH

BUT

70 % OF TOTAL POLLUTION 

LOADED IN YAMUNA IN DELHI

(BOD:>40; COLIFORM: 24MILLIONS) 
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Okhla

Barrage

River Yamuna in Delhi



Stop the pollution at the source

Better to catch and treat the pollution at source 

rather than treating the entire polluted water body 

DECENTRALISED WASTE WATER TREATMENT



Case study of biological waste water treatment

OSHO PARK, PUNE



BAIMA CANAL, Urban Municipal Canal Restorer
Fuzhou, China

SOURCE : John Todd Ecological Design



Raw Wastewater Influent

Screens

Grit Chamber

Primary Settling Tank

Biological Treatment System 

(attached growth system e.g. 

trickling filter)

Wetland 

(constructed wetland)

Disinfection (selective)

Treated  Wastewater Effluent 

Discharge to receiving rivers

Primary Sludge 

Primary Residuals (e.g. 

grit, rags, etc.)
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An overview of sewage treatment strategy

Typical section showing the concept of pool & riffle 

P O O L  &  R I F F L E  C O N C E P T

Source: AquaBio Environmnetal Technologies, Inc.

www.aquabiocleanup.com

F L O A T I N G  I S L A N D S



Wetlands, case study : Hongkong Wetland Park

Natural trails and decks to enjoy the scenic beauty of the place

Role of plants in purification of water



Key elements

1. ECO MOBILITY CORRIDOR

2. MULTI MODAL INTEGRATION

3. ACCESSIBILITY & VISIBILITY

4. OPEN SPACE MANAGMENT

5. WASTE WATER TREATMENT

6. STORMWATER TREATMENT

7. ECOLOGY-BIO DIVERSITY

8. WORKING LANDSCAPE

9. HERITAGE

South Delhi Greenway



EXISTING



PROPOSED



RIVER FRONTS AS DESTINATION SPACE



STRATEGY FOR BORASILA BIL



STRATEGY FOR MORA BHARALU



SOLAR RIBBON
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