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Observed 
evolution of 
the 
precipitation 
anomaly 
patterns over a 
full cycle of the 
30-70 day 
mode.

Lag 
regressions of 
the 30-70 day 
filtered CMAP 
anomalies with 
respect to a 
reference time 
series over the 
monsoon 
region. 



Tracks of LPS for the period 
1954-1983 during extreme 
phases of monsoon ISO. (a) 
’Active’ ISO phase (MISI > +1) 
and (b) ’Break’ ISO phase (MISI 
< -1). Red dots represent the 
genesis point and their lines 
show the tracks.

Goswami et al. 2003, GRL, 30, 
doi:10.1029/2002GL016734

ISOs Modulate Monsoon Synoptic Activity



SST, its Bias and Operational 
Extended Range Forecast



ECMWF Extended Range FCST

Vitart and Balmaseda 2019
ECMWF technical Note 830



LaRow MWR 2013

Mulholland, D. P., Haines, K. and Balmaseda, M. A. (2016), Improving seasonal forecasting through tropical ocean bias corrections. 
Q.J.R. Meteorol. Soc., 142: 2797-2807. doi:10.1002/qj.2869

https://doi.org/10.1002/qj.2869


SST Bias from Long Simulation

Development of Bias-correction Technique



Prediction of MISO/MJO
IITM Extended Range Prediction



Time Line of development of  IITM ERPS using CFSv2Time Line of development of  IITM ERPS using CFSv2

2011: Ensemble Prediction System developed, [Abhilash etal., 2014, IJOC]  

2012: Bias Correction of CFS forecasted SST implemented 
[Abhilash etal., 2014, ASL; Sahai etal., 2013, Cur. Sci.]

2013:  High Resolution CFST382 implemented
 [Sahai etal., 2014, CD;Borah etal, 2014, IJOC]

2014: CFS based Grand EPS Implemented
[Abhilash etal., 2015, JAMC; Sahai etal., 2015, Cur. Sci]

2015: Forecast for winter and other seasons started 

2016: Forecast for Heat Waves started

[Applications: Onset Prediction: Joseph etal, 2014, JC; Uttrakhand Heavy Rainfall: 
Joseph etal, 2014, CD; Skill of CFST126: Abhilash etal., 2014, CD; Comparison 2013 and 

2014 June extremes: Joseph etal., QJRMS, 2015; Prediction skill of MJO: Sahai et al., 
2016, IITM-RR]



IITM Ensemble Prediction System

Obtain OCEAN/ATMOS

IC’s from 

NCEP /NCMRWF 
/INCOIS

Generate 

Ensembles 

of IC’s

CFSv2 T126

11 member 

FCST

CFSv2 T382

11 member

FCST

Correct SST

Bias

Correct SST

Bias

GFSv2bc 
T126

11 member 

FCST         

GFSv2bc 
T382

11 member 

FCST         

CGEPS



Why MME?

Comparison of IITM-
ERPS with ECMWF



Skill of CFST126/T382 is much  
less than ECMWF in longer leads

Comparison of IITM-ERPS with ECMWF

Skill improved due to 
bias correction

How to improve the skill and make it 
comparable to that of ECMWF?



Applications of IITM ERPS: 
Some Examples



Week-wise verification of rainfall over MZI Region

2017 Monsoon Season



IC: 02 Aug
IC: 09 Aug

Observed as well as predicted MISO during 
2017

Revival 
from Break





Conclusions

 The CGEPS MME from operational runs 
could realistically provide an outlook on the 
intraseasonal fluctuations within the 2017 
monsoon season.

 The EPS proved to be useful but imperfect 
prediction technology, in the face of the 
mostly-unpredictable. 

 It can supplement the weather information.



THANK YOU



Daily rainfall (mm/day) over 
central India for three 
years, 1972, 1986 and 1988

The smooth curve shows 
long term mean.

Red shows above normal 
or wet spells while blue 
shows below normal or dry 
spells

Active-break spells (cycles)



Active 
Composite

Break 
Composite



Active and break Spells are Manifestations of Monsoon ISO



Monsoon Intraseasonal Oscillation
Active Break Spells With Northward Propagation of ITCZ

Time series of daily rainfall anomaly (mm/day) over central India 
(blue) during 1 June – 30 Sept. for three years and 10-90 day 

filtered (red) rainfall.



Why MISO are 
important?

They represent a 
very large signal 
and hence 
potentially 
predictable!



Observed as well as predicted weekly averaged 
rainfall

03-09Aug

Long Break 
Spell – 31 
Jul-17 Aug

27Jul-02Aug

Verification of Selected Active/Break Spells



Observed as well as predicted weekly averaged 
rainfall

24-30Aug

Mumbai 
Heavy rainfall 
– 29 Aug

Verification of Selected Active/Break Spells



Observed and Predicted seasonal cycle of 
rainfall over MZI Region MISO



MISO forecast for 28 days during June 2017



MISO forecast for next 28 days



MISO forecast for next 28 days
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