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CONTRIBUTIONS TO THE FIELD OF
MONSOON RESEARCH

Together with my colleague, Dr. Veronika Stolbova

e \We discovered that the onset and withdrawal of monsoons
are critical phenomena.

* We revealed a universal regularity across all regions of the
monsoon zone on the Indian continent.

* We developed a new theory of critical transitions from pre-
monsoon to monsoon and to post-monsoon.

* We identified new regularities in the spatial-temporal
propagation of monsoons.

* We created a universal approach to forecast the onset and
withdrawal of monsoons more than a month in advance.

The discovered approach is set to revolutionize our
understanding of monsoon onset and withdrawal, paving the
way for reliable long-term forecasts.

Stolbova V., Surovyatkina E., Bookhagen B., Kurths J., GRL43, 1-9, (2016),
doi:10.1002/2016GL068392 2
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Critical transitions: the onset and withdrawal of monsoon
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Universal definition of monsoon onset based on critical
values of three atmospheric variables: T, Rh_, OLR._.

a Direct transition in 2016

* Here, | present a universal definition of monsoon onset for
every location based on critical values of three
atmospheric variables: temperature (Tc), relative humidity
(RHc), and outgoing longwave radiation (OLRc).

b -  The OLR is a crucial indicator for the upcoming monsoon
characterizing convective activity, implying scarcity or

deep convective clouds.

RH (%)

* The critical values (Tc, RHc, OLRc) for every location can be
ol | | | revealed from the historical observations: NCEP/NCAR and
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€ 350 NOAA.

Surovyatkina, E.: Local onset of monsoon defined by critical values of
atmospheric variables: Indian summer monsoon case, EGU General Assembly
2023, Vienna, Austria, 24—-28 Apr 2023, EGU23-8441,
https://doi.org/10.5194/egusphere-egu23-8441, 2023.
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Performance of prediction scheme
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INDIAN SUMMER MONSOON FORECASTS
Central India, Eastern Ghats, Elena Surovyatkina

FORECAST OBSERVATIONS FORECAST OBSERVATIONS
40 DAYS IN ADVANCE 70 DAYS IN ADVANCE

9-17 June 17 June 1-10 October 10-12 October
14-22 June 16-18 June 7-17 October 15-16 October
11-19 June 9-19 June 13-23 October 18-21 October
10-18 June 18-19 June 14-24 October ~ 14-24 October
m 18-26 June 26 June 3-13 October 7-13 October
21-29 June 29 June 31-10 October 8-10 October
17PN 14-18 June 14-15 June 4-13 October 13-16 October
m 15-26 June 22-23 June 07-17 October 08-12 October
FIPZ 22-30 June 27 June 8-18 October  13-14 October

https://www.pik-potsdam.de/members/elenasur/forecasting-indian-monsoon



https://www.pik-potsdam.de/members/elenasur/forecasting-indian-monsoon

My contributions to the 200-year history of
monsoon research include:

- In 2024, | successfully predicted the onset of the
monsoon for 22 out of 36 meteorological subdivisions

in India.

- | made the First-ever forecast of monsoon
withdrawal dates across India in 2024.
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First-Time Forecast of Monsoon Onset Dates for 7 Regions with dry spell

MONSOON ONSET FORECASTS IN INDIA, 2024
FOR SEVEN REGIONS, 40 DAYS IN ADVANCE

by Prof. Dr. Elena Surovyatkina, May 9, 2024

Regions in India Dry spell will likely
(15°N-30°N) occur after the date:
Western Telangana 3 June
Eastern Telangana 9 June
Northern Telangana 12 June

Western Maharashtra, 3 June
Mumbai, Pune

Central India, Vidarbha 12 June
Eastern Madhya 14 June
Pradesh

Delhi 29 June

Onset
period:

20-28 June
21-29 June
22-30 June
22-30 June

22-30 June
29-6 July

14-21 July

7€ 80°E 88t
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INDIA METEOROLOGICAL DEPARTMENT

25 June

https://www.pik-potsdam.de/members/elenasur/forecasting-indian-monsoon 9
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First-Time Forecast of Monsoon Onset Dates for 7 Regions: Verification

R i e £ votionsl weatner rorecesting
MONSOON ONSET FORECASTS IN INDIA, 2024 9 gt farr s € Ministry of Earth Scienc
FOR SEVEN REGIONS, 40 DAYS IN ADVANCE N “ Sw“””z .
by Prof. Dr. Elena Surovyatkina, May 9, 2024 Wi B é%
Regions in India Dry spell will likely Onset < e
(15°N-30°N) occur after the date:  period: o, 2 e 4
Western Telangana 3 June 20-28 June  temnemumitor i ’°’""‘ . 2 g
as on 27 June 2024 A\( ’5""" Eune
Eastern Telangana 9 June 21-29 June | ’\Q‘, R e
e Nl
Northern Telangana 12 June 22-30 June @%ﬂ}\‘v =
Western Maharashtra, 3 June 22-30 June e ‘5‘5});7///// -
Mumbai, Pune - . ’ r— /
Central India, Vidarbha 12 June 22-30 June Ny ' s
Eastern Madhya 14 June 29-6 July | —
Pradesh | ~\
Delhi 29 June 14-21 July = ° Q)|

https://www.pik-potsdam.de/members/elenasur/forecasting-indian-monsoon
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29 Telangana (West) °

29 Telangana (East) e 11 West Uttar Pradesh

29 Telangana (North) e 13 Haryana, Chhattisgarh, Delhi
27 Chhattisgarh e 18 East Rajasthan

26 Vidarbha e 19 West Madhya Pradesh (South)
25 Marathwada e 19 West Madhya Pradesh (North)
6 Gangetic West Bengal e 20 East Madhya Pradesh (South)
7 Odisha e 20 East Madhya Pradesh (North)
8 Jharkhand e 20 East Madhya Pradesh (East)

9 Bihar e 21 Gujarat Region

12 Uttarakhand e 22 Saurashtra & Kutch

First-Time Forecast of Monsoon
Onset Dates for 22 Regions

In 2024, | achieved the first-ever forecast of
monsoon onset dates for 22 regions across
India, 40 days in advance. These regions
correspond to the meteorological subdivisions
defined by the India  Meteorological
Department (IMD). The accuracy of 22 forecasts
was verified using temperature and relative
humidity data, which confirmed the predicted
monsoon onset dates.

The forecast, issued on May 10, 2024,
accurately indicated a delayed monsoon in the
central and northern parts of India

For more information, follow Elena
Surovyatkina's Monsoon Page

https://www.pik-
potsdam.de/members/elenasur/forecasting-indian-
monsoon

https://elenasurovyatkina.com/
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First Ever Forecast of Monsoon Withdrawal Dates Across India
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MONSOON WITHDRAWAL FORECASTS N ° r2er 3T ST fasiron
for 10 regions in India, 2024 [
by Prof. Dr. Elena Surovyatkina

INDIA METEOROLOGICAL DEPARTMENT

H 32°N

Forecasted Regions in India Withdrawal period:

e—

North Gujarat, Most Western Rajasthan 116 Sep +/- &5 days

2 West Rajasthan 3 Oct +/- 5 days Vll/‘

3 Haryana, Chhattisgarh, Delhi 5 Oct +/- 5 days ='°~~2:,7; = ==
4 West Uttar Pradesh 6 Oct +/- 5 days R

5 West Maharashtra, Mumbai, Pune 7 Oct +/- 5 days A

6 East Madhya Pradesh 10 Oct +/- 5 days ° |-
7 Central India, Vidarbha 13 Oct +/- 5 days The red lines indicate the

8  Chhattisgarh North 15 Oct +/- 5 days nomal datesof monsgon

7_ Telangana 160t +/-5 days
10 Kerala 20 Oct +/- 5 days oon i are presented in the Ief’r"ﬁz\cnel.“’"

T I
72°E 80°E 88°E 96°E

https://www.pik-potsdam.de/members/elenasur/forecasting-indian-monsoon 12
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First Ever Forecast of Monsoon Withdrawal Dates Across India: Verification

Withdrawal of SW Monsoon
60°E 70°E 80°E 90°E 100°E
1 1 1 1 1

MONSOON ONSET FORECASTS IN INDIA, 2024 R R L e L 2
FOR SEVEN REGIONS, 40 DAYS IN ADVANCE o - | @
by Prof. Dr. Elena Surovyatkina, May 9, 2024
Regions in India Dry spell will likely Onset
(15°N-30°N) occur after the date:  period: soon ]
1 Western Telangana 3 June 20-28 June
2 Eastern Telangana 9 June 21-29 June
3 Northern Telangana 12 June 22-30 June i
4 Western Maharashtra, 3 June 22-30 June
Mumbai, Pune
5 Central India, Vidarbha 12 June 22-30 June i
6 Eastern Madhya 14 June 29-6 July
Pradesh %
o°H | ~7—""" Normal Dates of Withdrawal ian n N _ Ho°
7 Delhi 29 June 14-21 JUIy ~~> Actual Dates of Withdrawal S )Q

1 1 I T I
60°E 70°E 80°E 90°E 100°E

https://www.pik-potsdam.de/members/elenasur/forecasting-indian-monsoon 13
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Experiment with the International Rice Research Institute
(IRRI) in Bihar to improve the coupled rice-wheat cropping

syste ms
8 May 3084 Monsoon Onset Forecast N;, @
a0 o . . NpSX
Bihar, India, 2024 <
Long-term forecast : 40 days in advance "7’:}{:»\—{"’.1'”\~*~ ,l
45 3 E 1 g |\
| ~ Onset:~21-29dJupe” | | v, |
Cap Lo @ Elena Surovyatkin
35 ’ : : :
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225
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515
E .
5 |

Janl Feb1l9 Apr 10 May 30 Jull9 Sep7? Octl7 Decl6

* The ability to predict monsoon timing
with such accuracy is a game-changer
for India's agricultural sector.

* My forecasting methodology was
being tested in collaboration with the
IRRI'in Bihar. The monsoon onset
occurred in Bihar on June 24, which
falls within my forecasted period of
June 21-29.

* Accurate monsoon onset information

helped agricultural scientists improve
the coupled rice-wheat cropping
systems, enhancing productivity and
climate resilience in one of India's
critical agricultural regions.

14



Achievements:

* Indian subcontinent : India  «ss ©
* Africa: Tanzania, Ethiopia =~
* South America: Peru o

e Russia: Sea lce Season
in the Sea of Okhotsk

Further advance

* Eurasia: South Asia, South China, Japan
* Africa: Congo, Niger
 South America: Brazil, Bolivia, Peru

15



Conclusion

The new methodology presents groundbreaking advancements in both theoretical understanding and
practical application of monsoon forecasting.

Theoretical Advances:

Establishes a robust scientific foundation for the dynamics of transitions from pre-monsoon to monsoon
and post-monsoon.

Introduces a universal definition of monsoon onset based on critical thresholds of three atmospheric
variables: Tc, RHc, and OLRc.

|dentifies two types of critical transitions to monsoon onset, bridging gaps in the current understanding
of local monsoon arrival.

Practical Implementation:

Enables monsoon onset and withdrawal forecasting across India’s monsoon zone, where predictions
were previously unavailable.

Provides 40-day advance forecasts—an unprecedented lead time—offering the only available monsoon
withdrawal forecast in India.

Proven effective through retrospective validation (1965-2014) and real-time success (2016—2024).

This pioneering methodology not only transforms monsoon forecasting in India but also for expansion to
other monsoon-affected regions globally, paving the way for more resilient and adaptive climate strate%ies.
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When will the monsoon come?

Monsoon timing forecasting is our passion
Know when the monsoon arrives — stay ahead with us!

Get started

https://elenasurovyatkina.com/ 18
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