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CLIMATE DATACLIMATE CHANGE | Extreme Weather Events

High Impact Weather Events occurred during 
2022 along with loss of life reported by media 
and other state government agencies



CLIMATE DATACLIMATE CHANGE | Extreme Weather Events



Maximum Temperature in Feb 2023 in India 
was 1.7 degC greater than normal

CLIMATE DATACLIMATE CHANGE | Extreme Weather Events

Top 10 hottest years are all after 2010



CLIMATE DATARAINFALL DATA | Rain in Numbers

1 mm rain means  
~ 1 liter of rain water in 1 square meter

Volume = 1m x 1m x 0.001m = 0.001 m3 or 1 liter

Summer Monsoon Rainfall 
received = 850 mm
That’s about 2 million 
(20 lakh) liters of 
water per person

The math:
Area = 3 trillion m2

Rain = 850 mm
Volume= 2700 trillion liters

Population = 1.3 billion
Per capita water = 2,000,000 
liters
= 2 million liters of water per 
person



CLIMATE DATARAINFALL | Classifications

Description term used Rainfall amount (mm/day)

Very light rain (VLR) 0.1–2.4

Light rain (LR) 2.5–7.5

Moderate rain (MR) 7.6–35.5

Rather heavy rain (RHR) 35.6–64.4

Heavy rain (HR) 64.5–124.4

Very heavy rain (VHR) 124.5–244.4

Extremely heavy rain (EHR) > 244.5

Mahabaleshwar Rains
19/07/2021 098 mm
20/07/2021 110 mm
21/07/2021 164 mm
22/07/2021 480 mm
23/07/2021 600 mm

1080 mm in two days



CLIMATE DATARAINFALL DATA | Rain Gauge Stations

2600 rain gauge stations on an 
average
6955 varying stations over the period

547 are IMD  observatory stations
494 are Hydro-Meteorology 
observatories
  74 are Agromet  observatories

Remaining are rainfall reporting 
stations maintained by State 
Governments



CLIMATE DATARAINFALL DATA | Rain Gauge Stations



CLIMATE DATARAINFALL DATA | IMD Automatic Weather Stations

Link: http://aws.imd.gov.in:8091

AWS: Automatic Weather 
Station
ARG: Automatic Rain Gauge



CLIMATE DATARAINFALL DATA | IMD Automatic Weather Stations



CLIMATE DATARAINFALL DATA | All India Rainfall

Link: 
https://www.tropmet.res.in

Public Info > Data Archival



CLIMATE DATARAINFALL DATA | All India Rainfall

Link: https://mol.tropmet.res.in



CLIMATE DATACLIMATE DATA | Climatology / Normal / Average

Link: 
https://cdsp.imdpune.gov.in



CLIMATE DATARAINFALL DATA | Gridded Rainfall Data



CLIMATE DATACLIMATE DATA | Gridded Datasets

Link: https://imdpune.gov.in

Gridded Data / netCDF



CLIMATE DATACLIMATE DATA | Satellite Data

Link: https://sharaku.eorc.jaxa.jp/GSMaP/

Data Plot / Download

https://gpm.nasa.gov/data/imerg



CLIMATE DATACLIMATE DATA | Station Data

Link: https://dsp.imdpune.gov.in



CLIMATE DATARAINFALL TRENDS | Droughts and Floods



CLIMATE DATARAINFALL TRENDS | Droughts and Floods

While the total monsoon rainfall is 
decreasing, number of extreme rains 
(above 150 mm/day) are increasing



CLIMATE DATALIGHTNING | Air Quality Index

https://www.tropmet.res.in/~lln/lightning_last24h
r.html



CLIMATE DATAAIR POLLUTION | Air Quality Index

https://app.cpcbccr.com/AQI_India/



CLIMATE DATAFORECASTS | Forecasts



CLIMATE DATAFORECASTS | Forecasts



CLIMATE DATAFORECASTS | Forecasts

Link: 
https://mausam.imd.gov.in

Link: https://mol.tropmet.res.in



CLIMATE DATAFORECASTS | Forecast Skill



CLIMATE DATAFORECASTS | Heatwave Forecasts

Link: https://internal.imd.gov.in/pages/heatwave_mausam.php



CLIMATE DATACLIMATE CHANGE | Sea Level Rise



CLIMATE DATACLIMATE CHANGE | Sea Level Rise

Tide gauges

Mumbai Sea Level Change Kolkata Sea Level Change

Link:
https://psmsl.org/data/obtaining



CLIMATE DATACLIMATE CHANGE | Sea Level Rise

The gently sloping area adjoining 
the coast, the continental shelf, 
has an average downward slope 
of about 0.1°. 

A 3 cm rise for a slope of 0.1° 
would take away 17 meters of 
land.

The trigonometry:
Land intrusion
= sea level rise / tan(slope)
= 3 cm / tan(0.1°)
= 1700 cm



CLIMATE DATA

Bramble Cay Melomy is the first species 
to be extinct due to anthropogenic 
climate change. 

Sea level rise 
inundated the 
east Indian Ocean 
island where 
they lived.

Elsewhere in the Indian Ocean…

CLIMATE CHANGE | Sea Level Rise



CLIMATE DATACLIMATE CHANGE | Cyclones

Cyclones derive their energy from the 
warm waters of the ocean.

Arabian Sea and Bay of Bengal together 
contributes to only 6% of global 
cyclones, but 80% of fatalities.

Luban

Titli



CLIMATE DATACLIMATE CHANGE | Cyclones



CLIMATE DATACYCLONES | Cyclone Data

Link:
https://rsmcnewdelhi.imd.gov.in



CLIMATE DATACYCLONES | Cyclone Forecasts

Cyclone Amphan
- Track and
      Forecast

Odisha 
Super 
Cyclone 
1999

Phailin 
Very 
Super 
Cyclone, 
2013

Amphan
Super 
Cyclone,
2019

Loss of
human life

10,000+ 21 118

Ex-gratia 
by Govt @ 
Rs 6 Lakhs

Rs 593 
Crores

Rs 1.26 
Crores

Area of 
evacuation

500 km 
(approx.)

180 km



CLIMATE DATACYCLONES | Cyclonic Storm Surge



CLIMATE DATAOCEAN DATA | Ocean Monitoring

https://incois.gov.in/portal/OON.jsp

Link: https://incois.gov.in/portal/OON.jsp



CLIMATE DATACLIMATE DATA | NOAA

https://psl.noaa.gov/data/gridded/data.cpc.globalprecip.html
https://psl.noaa.gov/data/gridded/data.cpc.globaltemp.html



CLIMATE DATACLIMATE CHANGE | Climate Modeling



CLIMATE DATACLIMATE CHANGE | Future Climate Projections

Shared Socioeconomic Pathways 



CLIMATE DATACLIMATE CHANGE | Future Climate Projections

Link: https://interactive-atlas.ipcc.ch



CLIMATE DATACLIMATE CHANGE | Carbon Dioxide Emissions

https://ourworldindata.org/co2-emissions

Annual CO2 emissions

In 1950 the world emitted 6 
billion tons of CO2.

Emissions have continued to 
grow rapidly; we now emit 
over 34 billion tons each year.

COVID: 2 billion tons dip, but 
not large enough to make a 
significant change.



CLIMATE DATACLIMATE CHANGE | Carbon Dioxide Emissions

Annual per-capita CO2 emissions

Energy: electricity, heat and transport



CLIMATE DATACLIMATE CHANGE | Carbon Dioxide Data

How do we measure past atmospheric CO2?

Ice-coring allows for the 
longest extension of 

historical CO2 records, 
extending back 800,000 

years. The most famous ice 
core used for historical 

reconstructions is the 
Vostok Ice Core in 

Antarctica. 

Gas Bubbles in Ice 
Core from 

Antarctica



CLIMATE DATACLIMATE ACTION | Citizen Science Data
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