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➢Mumbai is the economic capital of India. Its one of the
most densely populated cities in the world (population of
more than 1 crore & daily floating population of few
lakhs).

➢Mumbai is also one of the most vulnerable cities often
affected during monsoon. Urban Flooding in Mumbai
especially during extreme rainfall events, almost bring the
city to halt, thereby severely affecting its economic and
other aspects

➢ In order to aid the mitigation activities of flood prone
Mumbai and to provide early and effective warnings, IMD
under the guidance of Ministry of Earth Sciences (MoES),
two new initiatives were started during Monsoon 2020.

➢ Impact Based Forecasting System (IBF) along with 
Integrated Flood Warning System ( I - Flows Mumbai )



Weather forecast for 
Mumbai

What the forecasted 
weather can do over 

Mumbai



➢ Rainfall Data of Mumbai (June – Sept ) from past 30 years
(1990 -2019) to assess the high impact events.

➢ Data of Colaba & Santacruz stations were considered



➢ NDMA disaster data (1967-2016) ,
BMC disaster data available and reports from
Media during last 10 years were also analyzed

➢ Based on analysis of the past events and its severity , the possible impacts were categorized

Duration of the flood & Severity

Total number of 
major flood 
events

Flash floods/ 1 
day flood events

Floods lasting 
for 2 days

Floods lasting 
for 3 days 

Floods lasting 
for 3 days or 
more 

76 115 30 13 13



Cumulative approach as well as individual heavy rainfall days were analyzed

Year Month Date Santacruz Rainfall Event Type Location Name District (Area Affected) Intensity

1990 6 1 22.1 11.1

1990 6 2 0 0

1990 6 3 9.2 0

1990 6 4 0 52.9

1990 6 5 71.9 47.9

1990 6 6 0 0

1990 6 7 0 0

1990 6 8 1.2 77.5

1990 6 9 1.3 0

1990 6 10 3.3 4.7

1990 6 11 0 0

1990 6 12 9.8 11.1

1990 6 13 20.6 15.2

1990 6 14 1.7 0

1990 6 15 0.2 0.5

1990 6 16 150.2 421.2

1990 6 17 61.9 153.9

1990 6 18 0 6

1990 6 19 0.7 1.1

1990 6 20 0 0.8

1990 6 21 0 0.2

1990 6 22 0 0.7

1990 6 23 1.2 2.9

1990 6 24 0 1.1

1990 6 25 2 1.4

1990 6 26 20.5 116.8 26.06.1990 27.06.1990 Floods and Heavy Rains Bombay 10 3 Heavy rains

1990 6 27 116.3 36.9 26.06.1990 27.06.1990 Floods and Heavy Rains Bombay 10 3 Heavy rains

1990 6 28 105.2 86.2

1990 6 29 78.5 87.5

1990 6 30 62.7 47

1990 7 1 12.9 0

Date/ Month Casualties Flood Dates

 Daily 

Rainfall

Cumulative 

Rainfall

D-5 D-4 D-3 D-2 D-1 D

26.06.1990 21-Jun 22-Jun 23-Jun 24-Jun 25-Jun 26-Jun

CLB 0 0 1.2 0 2 20.5 23.7

SCZ 0.2 0.7 2.9 1.1 1.4 116.8 123.1

15.08.1990

10-Aug 11-Aug 12-Aug 13-Aug 14-Aug 15-Aug

CLB 88 20 76.5 67.5 74.4 20.5 346.9

SCZ 54.2 12.3 126.8 0.4 259 116.8 569.5

17.08.1990

12-Aug 13-Aug 14-Aug 15-Aug 16-Aug 17-Aug

CLB 20 76.5 67.5 74.4 76.7 40.9 356

SCZ 12.3 126.8 0.4 259 85.8 73.7 558

21.08.1990 16-Aug 17-Aug 18-Aug 19-Aug 20-Aug 21-Aug

CLB 76.7 40.9 26.6 36.3 13.9 26.5 220.9

SCZ 85.8 73.7 40.8 32.6 7.5 17.2 257.6

Single day heavy rainfall leading to flooding events 
increasing in the recent years  



Rainfall category Expected Impact Action Suggested

Moderate rain (<6cm) ▪ Traffic Congestions

▪ Slippery roads

Nil

Heavy rain (7-11cm) with 
moderate to intense spell

▪ Localized flooding/water logging of low-lying areas 

▪ Traffic Congestions

Traffic may be regulated effectively 

2 consecutive days of heavy 
rainfall
(>= 12 cm in 48 hours)

▪ Localized flooding/water logging of low-lying areas 

▪ Possibility of danger to very old buildings and unmaintained structures

Traffic may be regulated effectively 

People living in very old buildings 
and unmaintained structures may 
take caution

Very heavy rainfall

(12-20cm)

• Water logging/ flooding in many parts of low-lying area and river banks

• Localized and short-term disruption to municipal services (water, electricity, etc.) 

• Major disruption of traffic flow.  Major roads/local trains affected. 

• Possibility of danger to very old buildings and unmaintained structures, falling of trees etc

▪ Closure of roads crossing low water bridges

Traffic may be regulated effectively 

People living in very old buildings 
and unmaintained structures may 
take caution

Extremely heavy rainfall 

(>20 cm)

• Widespread and severe water logging/ flooding in most parts of low-lying area and also on river banks.

• Major disruption of traffic flow.

• Major roads/local trains and travel routes severely affected

• Localized and short-term disruption to municipal services (water, electricity, etc.) 

• Possibility of danger to very old buildings and unmaintained structures, falling of trees etc

• Possibility of local landslides in elevated hilly areas 

• Closure of roads crossing low water bridges

Traffic may be regulated effectively 

People living in very old buildings 
and unmaintained structures may 
take caution

Single day / 2 consecutive heavy  rainfall days leading to high impact events over Mumbai 



1. Meteorological Data

2. Geophysical data

3. Physical data

4. Socio-economic data

5. Vulnerability



Stations 1 day 
heavy 

2 
consecutive 
days

3 
consecutive 
days

More than 3 
consecutive 
days 

Mumbai 127 39 24 11
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Three different types of flooding are evident in

Mumbai:

• Intense Rainfall taking place in short

intervals leading to localized flooding due to

inadequate drainage

• flooding due to overflows from Mithi River,

where settlements have taken place in the flood

plains, and

• Flooding due to combination of high tides and

High River flows.
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LandslideFloods
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Minimal Minor Significant Severe

•Slippery roads

•Traffic Congestions 

•Increased travel times

• Localized flooding/water logging of low-

lying areas of city, western and eastern 

suburbs

▪ Traffic Congestions..

▪ Increased travel times

• Water logging/ flooding in many parts of low-lying areas in 

city, western and eastern suburbs

• Flooding/inundation of river banks (especially banks of 

Mithi River) and other major lakes in  suburbs

• Major disruption of traffic flow 

• Major roads and local trains affected. 

• Flight operations may be affected.

• Inundation of coastal areas coinciding with high tides.

• Localized and short-term disruption to municipal services 

(water, electricity, etc.) 

• Possibility of danger to very old buildings and unmaintained 

structures.

• Falling of trees/branches in gusty winds.

• Slum areas along railway track, coastal areas, river banks 

and drains  may be severely affected

• Closure of roads crossing low water bridges

• Squally weather along the coast and rough Sea conditions

• Water logging/ flooding in most  parts of low-lying 

areas in city, western and eastern suburbs

•Flooding/inundation of river banks (especially banks 

of Mithi River) and other major lakes in suburbs.

•Severe disruption of traffic flow. 

•Most roads/local trains and travel routes severely 

affected.  

•Flight operations will be affected.

•Inundation of coastal areas coinciding with high tides

•Localized and short-term disruption to municipal 
services (water, electricity, etc.) 

•Possibility of danger to very old buildings and 
unmaintained structures.

•Falling of trees/branches in gusty winds.

•Slum areas along railway track, coastal areas, river 

banks and drains  may be severely affected

•Closure of roads crossing low water bridges

•Squally weather along the coast and rough Sea 
conditions

•Possibility of local landslides in elevated hilly areas of 
Kurla, Sakinaka, Chembur, Bhandup, Vikhroli, 
Ghatkopar and Mulund areas.

Action suggested

• Nil • Traffic may be regulated effectively • Traffic may be regulated effectively

• People living in very old buildings, unmaintained structures 

and river banks (specially banks of Mithi river) may take 

caution and move to safer places.

• Traffic may be regulated effectively

• People living in very old buildings, unmaintained 

structures and river banks (specially banks of Mithi 

river) may take caution and move to safer places.

• People in the affected areas may restrict their movement.

Updated Impact Response Matrix
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Impact Based Forecast  Format
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Impact Based Forecasting Operational Set up 

➢ Based on the rainfall forecast generated by IMD 5 day

forecast , if the rainfall is expected to be “heavy” and more

flood inundations models are run and ward wise

I – flows flood guidance are generated by

NCCR and sent to IMD.

➢ 5 day district wise warning

➢ As per SOP, advisory/ alert 72 hrs prior to stake holders

➢ Impact Based Forecast Warning – 24/48 hrs prior

➢ 3 hourly IBF update throughout the event



Evaluation of IBF - Mumbai Monsoon 2020  
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➢ 4 high impact events over 

Mumbai during monsoon 2020 

➢ IBF was issued on all 4 

occasions

➢ 43 Impact Based Forecast 

bulletins issued
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Extremely heavy rainfall event over Mumbai & around  4-6 Aug 2020 

With the active monsoon conditions and
development of a low-pressure system
over North Bay of Bengal, the entire
coastal belt of Konkan including Mumbai
received an intense rainfall spell during the
period 4-6 Aug 2020.

❑Santacruz recorded 24 hr accumulated 
rainfall of 268.6mm, 84.3mm and 
162.3mm consecutively during  4-6 Aug 
2020

❑Colaba recorded 252.2mm, 53.2mm 
and 331.8mm consecutively.
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Forecasts and Warnings issued by IMD

❑ 5 day district Forecast

❑Press Releases were issued from
1st Aug 2020 indicating the
possibility of high impact event over
the region.
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Forecasts and Warnings Issued



❑Impact based bulletins were also issued as per 
SOP followed by regular rainfall updates with 
possible impacts, till the event was over. 
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❑Flood guidance provided from 
I – flows Mumbai were also provided to the state 
and Mumbai disaster management authorities. 

Forecasts and Warnings issued by IMD
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Rainfall Verification
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Validation  Based on MCGM Flood Point data

Flood points observed during 4th- 5th Aug 2020 showing extensive floods as indicated in the impact
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Based on Media Reports

Widespread water logging in 
Low lying areas &
River banks inundated 
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Intense to very intense spells during very short duration
Highly localized activity
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Challenges & Future Scope

❑IMD has taken up Impact Based
Forecasting (IBF) in a big way and i- FLOWS
provides a very effective framework for
generating IBF for India's megacities

❑Strengthening of rainfall monitoring
network in non representative pockets

❑Forecast Model consistency during the
events. Temporal or spatial shift in the
forecast can critically affect IBF issued.

❑Changing Rainfall Pattern

❑Precise Mechanism of verification

❑Receiving disaster data from state govt 
and continuous feed back 

❑Interactive platform required for sharing 
the feedbacks even from the general public 
(Crowd Sourcing)




