La Nina, IOD, MJO join hands to give torrential rains in Chennai, TN & Andhra Pradesh;
Climate change to amplify weather events
Chennai has surpassed monthly average rainfall with the first week of November itself.
Nungambakkam Observatory has recorded a total of 464 mm of rains from November 1-9, while
Minambakkam reported 369 mm of rain against the normal of 374 mm.

215 mm of rainfall on November 7 is so far the second highest rainfall recorded in the span of
24 hours in the last decade, with the highest being 246.5 mm received on November 16, 2015.
Meanwhile, the all-time record for 24 hours rainfall stands at 452.4 mm recorded on November
25, 1976.
Chennai has been recording good rains ever since the beginning of Northeast Monsoon. The
state capital is witnessing excess rains by 48%, with 593.4 mm of rains against the normal of
399.7 mm recorded from October 1 to November 9. Tamil Nadu too has rain excess of 45%,
with actual rains of 361 mm against the normal of 248.3 mm during the same time span.
According to meteorologists, Chennai along with other parts of Tamil Nadu are now gearing up
for another spell of heavy to very heavy rain and thundershowers on November 10-11. 3-digit
rainfall is likely to lash several parts of the state, with Chennai too being on the radar for heavy
rains.
The cyclonic circulation over southeast Bay of Bengal and adjoining areas have strengthened
into a low-pressure area. Atmospheric conditions are very much favourable for the system to
further intensify into a depression over Southwest & adjoining Southeast Bay of Bengal by
tomorrow. Weather models are indicating that this is likely to move in west–northwestwards and
reach near north Tamil Nadu coast by the early morning of November 11. Heavy rains are likely
to continue thereafter on November 12 as well as the likely depression would move inland.
Coastal areas of Tamil Nadu and Andhra Pradesh which would be under radar are as following:

The Climate Change factor:
Although meteorologists have ruled out any direct linkage between the ongoing heavy rains in
Chennai and adjoining areas with climate change, its contribution cannot be negated
completely. Following are the few changes that have been triggered by climate change and
have altered the weather patterns too.
●

Rise in global temperatures has increased the frequency of heavy rains

●

●
●

●

The Indian Ocean is warming at a faster rate, with sea-surface temperatures (SST)
soaring above average. 26.5°C is the threshold value, past which the conditions are very
favourable for cyclogenesis or rapid intensification of any weather system.
Rise in sea surface temperatures has led to stronger storm surge. Storm surge is an
abnormal rise of water generated by a storm, over and above the astronomical tide
Increase in shelf life of low-pressure area over the land, that means the period of the
weather system moving over the land would increase which is directly proportional to
more damage
Global warming has increased sea level rise by 10%-15% across the Indian seas. This
coupled with heavy rainfall can amplify the damage.

“Sea level in the north Indian Ocean rose at the rate of 1.06 mm-1.75 mm a year from
1874-2004 and 3.3 mm a year between 1993-2015. Unlike some oceans, most sea level rise in
the Indian Ocean is due to global warming,” said Dr Friederike Otto, Associate Director,
Environmental Change Institute, University of Oxford on the sidelines of launch of UN's
Intergovernmental Panel on Climate Change (IPCC) report ‘Climate Change 2021: The
Physical Science Basis’.
“The Indian Ocean region is warming at a higher rate that means the relative sea level can also
increase over the regions. Hence, the coastal regions will see sea level rise through the 21st
century, and it will contribute to more frequent and severe coastal flooding in low level areas and
coastal erosion. Along with this, extreme sea level events that were previously seen once in a
hundred years, could also happen every year by the end of the century,” added Dr Swapna
Panickal, Scientist, Indian Institute of Tropical Meteorology, Pune at IPCC’S report launch
event.
“Climate change has led to an increase in sea surface temperatures that in turn has resulted in
sea level rise by 10-%15%. Further, it is an established fact that global warming has increased
the frequency of heavy rains, even if it is associated with a low-pressure area,” said Dr.
Mrutyunjay Mohapatra, Director General of Meteorology, India Meteorological Department
(IMD).
“The Indian Ocean is getting warmer at a faster rate than any other ocean in the world due to
greenhouse gases. Although rate of warming is more in Arabian Sea than Bay Bengal, the rise
of a degree or two in oceanic temperatures can have large impact,” said Dr Roxy Mathew Koll,
a climate scientist at the Indian Institute of Tropical Meteorology, Pune
“One aspect of climate change that is important for the east coast including Tamil Nadu is that
extreme weather and climate events are overlapping. Now, we know that sea level is rising in
the background. Hence, the flood level due to storm surge and rains are rising year on year.

Such kinds of compound events are increasing now due to climate change. Sometimes they
coincide with a high-tide that pushes water several kilometers inland,” added Dr Roxy.
Citing similar views, GP Sharma, President-Meteorology and Climate Change, Skymet
Weather said, “The impact of rise of 1-2 degrees in the ocean temperatures is much more than
compared to the increase in land temperatures. The relation between temperature and oceanic
heat potential, can be exponential. Rise in SST means the weather systems would be gaining
more strength and moisture. This has also increased the shelf life of the weather systems, which
then tends to travel inland for longer duration.”

Oceanic parameters all in tandem
According to meteorologists, the Northeast Monsoon would continue to be active to vigorous for
the next couple of days. The reason could be attributed to all key oceanic parameters coming
together, setting right atmospheric conditions for the formation of back to back weather systems
in the Indian seas, particularly in the Bay of Bengal. All the 3 oceanic parameters: La Nina,
Indian Ocean Dipole (IOD) and MJO (Madden–Julian oscillation) are in favorable positions at
present.
MJO: Presently, MJO is parked over the Indian Ocean, albeit with low amplitude. However, it
remains favourable for enhancing the Northeast monsoon rains over the South Peninsula,
especially Tamil Nadu. We have already seen two back-to-back weather systems in Bay of
Bengal which have given fairly widespread rains over the coastal parts.

IOD: As per the latest weekly reading of -0.31°C on October 31, 2021, IOD event still persisted.
Presence of IOD is favourable for good rains over the Indian mainland. Numerical models have
predicted IOD likely to move closer to the zero-zero mark by December 2021.

La Nina: La Nina conditions are becoming stronger in the Pacific. The threshold markers over
the Nino 3.4 region have sustained a value of -0.5°C for 2 consecutive over-lapping seasons of

July-August-September and August-September-October. Equatorial SST continues to be below
the average across the central and east-central Pacific Ocean. La Nina is expected to continue
with an 85% chance in December 2021- February 2022.
According to the meteorologists, La Nina is invariably linked with good Northeast Monsoon rains
during the latter half of the Monsoon.
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Though all three oceanic parameters are favourable in their own right, however all these coming
together at the same time has made the difference. These favourable atmospheric conditions
have kept the Monsoon current activated across the South Peninsula.
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