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How far in advance can the monsoon be realistically predicted?
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North Pakistan (32.5N,72.5E)
is the tipping element of

ISM where the ISM ceases
to exist.

The Eastern Ghats (20N, 80E)
is the tipping element of the
ISM where we deliver our
forecast of monsoon onset on
May 6.

Kerala state is the region
where the IMD delivers the
forecast of onset of monsoon
on May 15.

— Stolbova V., Surovyatkina E., Bookhagen B.,Kurths J., Tipping elements of the

Indian monsoon: prediction of onset and withdrawal. GRL, 43, 1-9, April 20, 2016



What does the term 'tipping’' mean?

One of the definitions of tip
overbalance or

cause to overbalance

to fall or tum over.

“The hay caught fire when
the candle tipped over....."”

v The candle is an origin of the problem — a tipping element
of the system.

v The time when the candle tipped over is a tipping point

v An open window which gives the direction of flame

propagation is the second tipping element of the system
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Tipping elements and prediction of monsoon
DATA: ERA40: near —surface air temperature, 0.25 °/0.25° resolution, (1958-2001)
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E: Growth of the variance of fluctuations
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* Stolbova V., Surovyatkina E., Bookhagen B.,Kurths J., Tipping elements of the Indian monsoon:
prediction of onset and withdrawal. Geophysical Research Letters43, 1-94 2016, 2016
» Surovyatkina E.D., Kravtsov Yu. A. and Kurths Ji., Phys. Rev. E, 72, 046125 (2005)

Variance of fluctuations, o*
near-surface air temperature
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The topography of the EG (20 N, 80E) creates a favorable condition for the

formation of a low-pressure system, and when the ITCZ reaches the EG, two
branches of monsoon merge: the Arabian Sea and the Bay of Bengal.

~  We predict the occurrence of these conditions.
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https://www.pik-potsdam.de/services/infodesk/forecast
ing-indian-monsoon
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you are here: home » services» info desk » forecasting of indian monsoon

Welcome to the PIK monsoon page!

[3 New forecast method

» IT-Services predicts 2017 Indian
S et & Wanthen This web page provides a long-term forecast of the onset and withdrawal of the Summer Monsoon onset
TS Indian Summer Monsoon (the Southwest Monsoon) for the central part of India.
The long-term forecast means 40 days in advance for the onset date, and 70 days =
» ClimateImpactsOnline . o . - = . o (@ Successful forecast of
in advance for the withdrawal date. Our approach is based on a teleconnection onset and withdrawal of
Info Desk between the Eastern Ghats (EG) and North Pakistan (NP) - Tipping Elements of the Indian Summer
Telegraphenberg Indian Summer Monsoon. Monsoon
Museum "weather )
factory" EREATEST NEWS ™| [E Prediction of Monsoon

withdrawal

PIKEE-

Books & Brochures Earliest Forecast of the Withdrawal Date
Games of Indian Summer Monsoon - 2017 from YT TR TE R I

Tipping Elements the Central part of India. Daily mean near-surface air
temperature till May 5,2017 for

[E& Successful early
forecasting of Indian
Monsoon
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Indian Summer Monsoon - 2017 f“)‘ e
The PIK- monsoon onset monitor news @f/ i,
May 08, 2017 . ".,

Forecast of the Onset date of the | ndian Summer M onsoon - 2017 over the central

of India

The Indian Summer Monsoon (the Southwest Monsoon) is likely (with a 73%
probability) to set over the central part of India, the Eastern Ghats region (20°N,80°
E) on or around 18th June (+/- 4 days).

The region of our forecast locates in the central part of India in the area of the

Easter Ghats (EG).

Forecast has been issued 40 days in advance

https://www.pik-potsdam.de/services/infodesk/forecasting-indian-monsoon

D
y

|
-J



You are here: Home » National » Monsoon to hit central India between June 14-22

Monsoon to hit central India between June Monsoon to hit TS on June 18

1 4_22 Scientists from Germany develop forecast method which predicts accurately.

New Delhi, DH News Service, May 9 2017, 1:35 IST By TelanganaToday | Published: 14th May 2017 10:50 pm

Representational Image

Hyderabad: The southwest monsoons will hit Telangana and other parts of Central
India on or around June 18, according to an early forecast method developed by
weather scientists from Potsdam Institute for Climate Impact Research (PIK),
Germany.

The forecast method is based on analysis of observational data that allows
predicting monsoon onset date more than a month in advance in the central part of
India where early forecasting has never been made, Elena Surovyatkina, the
research scientist from PIK, who led this study said.

Since last year, the German institute began forecasting the onset and withdrawal of monsoon using its own
weather model.

Meanwhile, an -early forecast method at the Potsdam Institute for
Climate Impact Research said that the mosoon would reach Central
India between June 14 and 22.
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PIK-Monsoon Onset Monitor, 2017 “"‘9‘5"\
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Daily mean near-surface air temperature till May 8, 2017, for the Eastern Ghats (red) and

North Pakistan (blue).Violet and gray lines- past 5-years average for same regions. The

tipping point (red) indicates the critical temperature and the forecasted onset date. The
[{oregajtedcwlthdrawal dates are from 7th to 17th October.
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The Evidence for successful PIK-Monsoon onset forecast - 2017
Onset forecast: June 18+/-4 days
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The Map of Advance of Southwest Monsoon by the Indian Meteorologi
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Indian Summer Monsoon - 2017 jﬁm
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The PIK- monsoon onset monitor news ‘3 _?')N ¥

July 30, 2017

Earliest Forecast of the Withdrawal Date of Indian Summer Monsoon - 2017 from
the Central part of India.

The Indian Summer Monsoon (Southwest Monsoon) is likely (with an 84%
probability) to withdraw from the Central part of India (20N, 80E) around 12th
October (+/- 5 days), namely between 7th and 17th October 2017.

Forecast has been issued 70 days in advance

https://www.pik-potsdam.de/services/infodesk/forecasting-indian-monsoon
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Daily mean near-surface air temperature till October 1, 2017, for the Eastern Ghats (red) and
North Pakistan (blue).Violet and gray lines- past 5-years average for same regions. The tipping
point (red) indicates the critical temperature and the forecasted onset date. The forecasted
vxighd@bxal (Btes are from 7th to 17th October.
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The current stage of Monsoon withdrawal - 2017

_Withdrawal forecast: October 12+/-5 days
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German modelling to crack monsoon code

[IT-Madras associates itself with Potsdam Institute for Climate Impact Research'’s project, IMD kept in the loop

Eastern Ghats, North Pakistan serve as
tipping elements in monsoon prediction
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A team of researchers led
by the Potsdam Institute for
Climate Impact Research
(PIK) in Germany has iden-
tified two regions the
Eastern Ghats and North
Pakistan that serve as
tipping elements in accu-
rately predicting the
arrival and departure of
southwest monsoon.

® The key to their
research is in finding
the regions where
conditions for an
occurrence of Indian
monsoon originate

monsoon. Once it is onset,
it's difficult to change,
said professor Elena
Surovyatkina from
Russian Academy of
Sciences’ Space Research

that monsoon will onset
over Kerala on June 7,” she
said.

“We predicted well before
30 days when monsoon
would hit central India. It
will surely help the farmers
in these regions. Based
on our method we can pre-
dict the withdrawal of mon-
soon by July 15 based on the
observations from the same
regions,” she added.

The key to their research

to predict places where the
critical transition origi-
nates. We take air surface
temperature and calculate
fluctuation.”

“We applied our method
for data from 1957 to 2015.
Our prediction about the
onset of monsoon was 74
per cent s sful and
withdrawal of monsoon 84
per cent correct. Even for
El Nino years our predic-
tions were nearly 60 per
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As per their
analysing air temperatures
and relative humidity in
areas predict the
arrival and departure of
the monsoon earlier.
tipping point is critical to
predicting the onset of

these

research, Institute.

“The

“This year, we predicted
as early as May 6 that mon-
soon will hit India on June
13 with plus or minus four
days. India Meteorological
Department
announced only on May 15

is in finding the regions
where conditions for an
occurrence of Indian mon-

soon originate.

“We can see a pattern
before the onset of mon-
had soon. We use the precursors
not to predict the time but

cent correct,” she said.

When asked whether they
had discussions with the
IMD about using their new
method to predict the
southwest monsoon she
said formal discussion is
yet to take place.

Thursday. At 21 300 | 21
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Germans develop new method to predict India’s monsoon

AFP
Berin

limate researchers in

Germany said yesterday

they had found a way
to more accurately predict the
Indian monsoon, which could
help maximise the subconti-
nent's food and hydro-power
supplies.

Improved forecasts of when
the heavy summer rains start
and end could help milions of
farmers plant crops at the right
time, and allow energy providers

tists led h\.A P;lt;.(.{lm
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Institute for

to estimate when dams and res-
ervoirs fillup, they said.

Global warming already af-
fects monsoon stability and will
make accumate forecasting ever
more important, as deviations
can spark droughts and floods,
said the Potsdam Institute for
Climate Impact Research (PIK).

“The timing of Indian summer
monsoons, on which the Hveli-
hoods of many millions of peo-
ple depend, is likely becoming
more ermatic,” said project leader
Juergen Kurths. “This makes
eaxrly and accumate forecasting
ever more crucial”

assoei: ntpd w nh the nroiect and

The scientists said they had
developed a novel prediction
method based on a network
analysis of regional weather
data, and would propose their
model to the Indian Metearo-
logical Department.

“We can predict the begin-
ning of the Indian monsoon
two weeks earlier, and the end
of it even six weeks eadier than
before - which is quite a break-
through, given that for the
farmers, every day counts," said
Veronilka Stolbova of PIK and
Zurich University.

“We found that in North Pa-

e —— gp— gy

riculture nower ete.

kistan and the Eastern Ghats, a
mountain ange close to the In-
dian Ocean, changes of tempera-
tures and lumidity mark a criti-
cal transition to monsoon," said
Stobovain astatement.

Usually the focus has been on
Kemalaregion, said Stolbova, lead
author of the study published in
the scientific journal the Geo-
physical Research Letters.

The team said & used an ad-
wanced mathematical approach
called network analysis of com -
plex non-linear systems, com-
bined with subtle statistical
malyses of the eady warning

- —— —————— —— — ———

signals for the monsoon onset
and withdrawal.

N

spreading, one posting leading
to many others. In the climate

“These precursor p
ena are often buried | by uge
piles of weather data and hence
get overlooked " said PIK guest
scientist Elena Surovyatkina of
the Russian Academy of Sdi-
ences' Space Research Insti-
tute.

Kurths said they had looked
at the climate system “as a net-
work, just like the sodal net-
works so many people are using
in their everyday life".

“On Facebook or Twitter,
you can follow how news is

¥ , not people but geo-

graphical regions are commu-
nicating - admittedly in a quite
complex way."

Lile Facebook postings or
tweets that get shared again and
again, the scientists explained,
tempemature and humidity get
transported from one place to
another by atmospheric flows
such as winds.

Information sbout monsoon
timing is key for Indian farmers,
who usually grow all-important
crops like rice, wybun and cot-

mation is the last 14 vears. In 73%

ton during the June-September
MOMNSO 0N Season.

The scientists said they had
tested their method with histor-
ical monsoon data and achieved
correct predictions inmore than
70% of cases for the start of the
monsoon, and in more than 80%
for its withdrawal

The authors said their method
could improve the time horizon
of monsoon prediction com-
pared to that now used in India
- both during relatively normal
times, and in years when the B
Nino phenomenon affects the
rainy season.



Conclusion

Our approach 1s based on a teleconnection between two geographical
areas - the Eastern Ghats (EG) and North Pakistan (NP), which we defined
as Tipping Elements of Indian Summer Monsoon.

We have found the Tipping Elements approach allows us predicting the
timing of the upcoming monsoon onset and withdrawal for 40 and 70 days
in advance respectively.

Our results show that our method allows predicting the monsoon not only
retrospectively (over the period 1951-2015) but also in the future. In 2016
and 2017, we proved that such early prediction of the monsoon timing is
possible.

The proposed approach 1s applicable to different kind of season, which
exhibits properties of critical transition. Our prediction is based on
observational data only when the model cannot accurately anticipate the
transition or does not exist yet.
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