
Ensemble and MME Tools Used in IMD
for Weather Forecasting

D. R. Pattanaik 
IMD, New Delhi

Email : drpattanaik@gmail.com/dr.pattanaik@imd.gov.in

D. R. Pattanaik 

Ensemble Workshop, NCMRWF 
20-22 January, 2021



Layout of presentation

IMD’s operational Ensemble models

 Other Ensembles & Multi-model ensembles products 

used by IMD for India and South Asian countries

Problems Areas  Problems Areas  



IMD Operational Ensemble Models 

Temporal
scales 

Numerical NWP/Climate 
Models 

Resolutions and Frequency 
of Update 

Up to short 
range 
forecasting  

• Hurricane Weather Research
Forecast (HWRF) regional
models

• 18x06x02 km (During cyclone)

Medium range  • Global Ensemble Forecast • 12 km  (Run once a day) for 10 

3

Medium range  
forecast

• Global Ensemble Forecast
System (GEFS) atmospheric
model (20 members)

• 12 km  (Run once a day) for 10 
days

Extended range 
forecast (ERF) 

• Climate Forecast System (CFS)
coupled models (16 members)

• 38 km (Run once in a week) for 
32 days

Seasonal 
forecast 

• Climate Forecast System (CFS)
coupled models (20 members)

• 38 km (Run once in a month) for 
4 to 7 months 



ENSEMBLE PRODUCT – 2  (TIGGE ENSEMBLE)

Strike probability – the  probability that  the  cyclone will pass within 120 km radius of 
a given location at any time during the next four days with each member having equal 
weight or represents Cone of Uncertainty ( COU) 



HWRF ENSEMBLE Experimental RUN for   “ VAYU”

•EXPERIMENTAL HWRF ENSEMBLE RUN WITH GEFS FORECAST FOR CS “VAYU”.  



HWRF ENSEMBLE “VAYU” INTENSITY PREDICTION



IMD-HWRF-ENSEMBLE



GEFS & NEPS PRODUCTS 
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4 Week Forecast over the 18 Week Period for All India
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Verification (Active August); 07-27 Aug, 2020

07-13 Aug
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14-20 Aug 21-27 Aug
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Categories Hydrological Agriculture

Large Excess (LE) +60% or more Above Normal 

(AN)Excess (E) +20% to +59%

Normal (N) +19% to -19% Normal (N)

Category for verification of Met-Subdivision level forecast 

Normal (N) +19% to -19% Normal (N)

Deficient (D) -20% to -59% Below Normal

(BN)Large Deficient (LD) -60% to -99%

No Rain (NR) -100%



Based on 12-Aug-2020 ERF 
Week-1 Forecast 14-Aug To 20-Aug 2020

Below N (BN)
Normal (N)
Above N (AN)

L Excess
Excess
Normal
Deficient
L Deficient

Week-2 Forecast 21-Aug To 27-Aug 2020

L Excess
Excess
Normal
Deficient
L Deficient

L Deficient

Below N (BN)
Normal (N)
Above N (AN)



Based on 22-July-2020 ERF 
Week-1 Forecast 24-July To 30-July 2020

Below N 
Normal (N)
ABOVE N

L Excess
Excess
Normal
Deficient
L Deficient

Week-2 Forecast 31-July To 06- August 2020

L Deficient



24 July – 30 July 2020
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Forecast Accuracy under Different Category at Met-Subdivision level
Monsoon 2020
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ERF Application Products
 Agriculture & Food Security (Active/Break cycle, Temperature; forecast at met-
subdivision level for Agro-advisory)
 Water (Heavy rainfall forecasting, forecast at river basin scales for reservoir operation etc)
Disaster Risk Reduction(Prediction of Severe Weather like  Heavy Rainfall /Cyclogenesis)

Energy (Tmax/Tmin, Heat wave/Cold wave)
 Human Health (Vector borne diseases) Experimentally it is being prepared



Applications in Agriculture 

23



Map showing River basins

The nine river basins are:

1. Tawa (Narmada)
2. Ukai (Tapi)
3. Almatti (Krishna)
4. Krisna Raja Sagar (KRS)/ 

Cauvery
5. Idukki5. Idukki
6. Iddamalyar
7. Hirakud
8. Maithon
9. Panchet



The highest Correlation
Coefficients (CC) was found for
the Hirakud river basin in the
simulation of week 1, and
followed by
Tapi, Narmada, panchet, Cauver
y, Maithon, Krishna, Iddamalyar
, and Idukki respectively.

ERF

ERF

Hirakud (Mahanadi)                              Tawa 
(Narmada)

ERF



Observed Max Temperature
20-Nov-2020 To 26-Nov-2020

20-Nov-20 To 26-Nov-20 Week-1 Forecast 
Bias Corrected Max Temperature

20-Nov-20 To 26-Nov-20 Week-2 Forecast 20-Nov-20 To 26-Nov-20 Week-3 Forecast 

Maximum 
Temperature (C)

20-Nov-20 To 26-Nov-20 Week-1 Forecast 20-Nov-20 To 26-Nov-20 Week-2 Forecast 20-Nov-20 To 26-Nov-20 Week-3 Forecast 



Observed Min Temperature
20-Nov-2020 To 26-Nov-2020

20-Nov-20 To 26-Nov-20 Week-1 Forecast 
Bias Corrected Min Temperature

20-Nov-20 To 26-Nov-20 Week-2 Forecast 20-Nov-20 To 26-Nov-20 Week-3 Forecast 

Maximum 
Temperature (C)

20-Nov-20 To 26-Nov-20 Week-1 Forecast 20-Nov-20 To 26-Nov-20 Week-2 Forecast 20-Nov-20 To 26-Nov-20 Week-3 Forecast 



Extended Range Forecast of Cyclogenesis Probability  “AMPHAN” 

IC : 12 
May 2029



PROBABILISTIC PREVALENCE OF TRANSMISSION WINDOW FOR MALARIA 
TMAX (33-39 C) AND TMIN (16-19 C); IC 8TH JULY 2020

Tmax (33-39 C) Tmin (16-19 C) 



Severe Weather Forecast Project (SOUTH ASIA)

22-01-2021 30

45E – 1105E   10S – 45N

Severe Weather from TCs,
severe thunderstorms and monsoon:
Heavy precipitation, Strong winds
Large waves / swell, Storm Surge



16 Jan, 2010 31



Total Precipitation 

16 Jan, 2010 32



Rainfall Probability

16 Jan, 2010 33



Extreme Forecast Index
Total precipitation, 10 m wind and 2mT 

16 Jan, 2010 34



Forecast Guidance Products

16 Jan, 2010 35



•Ensemble and MME products are very essentials for
improvement in extreme weather forecasting at smaller
spatial scales.

•IMD is generating as well as using various ensemble
products for its applications in different sectors.

Summary 

• ERF forecast is skilful upto 2/3 weeks at all India and
homogeneous regions scales.

•Upto 2 weeks it is being used at Met-Sub
division/districts level.

•Further developments are also needed to reduce the gap
between what we can provide and what user wants.



THANK YOU 

37


