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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
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IMD Operational Ensemble Models

Temporal Numerical NWP/Climate | Resolutions and Frequency
scales Models of Update

Up to short * Hurricane Weather Research ¢ 18x06x02 km (During cyclone)
range Forecast (HWREF) regional

forecasting models

Mediumrange °* Global Ensemble Forecast * 12 km (Run once a day) for 10
forecast System (GEFS) atmospheric days

model (20 members)

Extended range Climate Forecast System (CFS) ¢ 38 km (Run once in a week) for

forecast (ERF) coupled models (16 members) 32 days
Seasonal  Climate Forecast System (CFS) °* 38 km (Run once in a month) for
forecast coupled models (20 members) 4 to 7 months

.
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ENSEMBLE PRODUCT — 2 (TIGGE ENSEMBLE)
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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”

GEFS FORECAST FOR CS “VAYU".

.
IMD-HWRF ENSEMBLE TRACK PREDICTIONS -- VAYU - 014 Init: 2019061100 5] IMD-HWRF ENSEMBLE TRACK PREDICTIONS - VAYU - 01A Init: 2019061200
= = 7 T T ™
3 28N 4 dend ) S
1 i 7
26°N 4\_ = tad : T | [\-. 3,2;“-_'# |
) . d . L ] et
| 20 < i e
§ , o AN e 1 | | | e L
24°N = 7 <o T Ao 1 | | M2
. 24°N BRR: TARRY AL AR e 7 e
., i ﬁﬁm, i
22°N — 14 . = - \"’ _‘Miﬁﬁ 3 (?r' B
Jl i 7 e g'\( 290N g\:\‘#( ;‘r \éi;L.\ = U}qreﬂﬁ“:%WEHS {,!
y s N-ENSEMBLE ' Ry I e M I P
o ) - q A "l \‘-‘\ {
20°N ; 3 S | A J L
\ \ I?. e Co\ured-EN;S‘;P;IEMEE RS |~ bt i "wh - -
18°N v ) F \j Af L (v
. 14 18N <+ : —4 o PR
"‘{'0 | T 4 g \ - _(J 7 &
i L | o~ CNTRENS MEMBES e j :
16°N — ‘ “\%Jj Ll — 16°N i I:‘, : i |
1 4) _dz g i &
&\“. ("J% ] i |
14°N 5 e ) 14N otk i‘
i.\ :3 ]~ i:l { fs_\ I ‘j
0| .'\\‘ £ /
L | | 65° 70° 75° 80°E
B6°E 68°E T70°E 72°E T4°E T76°E T78°E

TAIRIGERCE IR RG]
INDIAMETEOROLOGICAL DEPARTMENT




HWRF ENSEMBLE “VAYU” INTENSITY PREDICTION
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HWRF ENSEMBLE RUN UTILIZATION THROUGH
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GEFS & NEPS PRODUCTS
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: Atmospheric ICs
/ NCMRWE -\\

Current week Forecast run for 22 days
based on Wednesday day ICs

Totalf 16 ensemble members
{1 control + 2 perturbed) each
CF5v2 _T126 (4 rmem)
CFswv2 T382 (4 mem)
GFSv2bec_T126 (4 mem)
GFsSv2be T382 (4 mem)

{(Based on Wednesday ICs

IMD’s Operational Extended Range Forecast (ERF) System

Ocean ICs - INCOIS
e ——

Atmospheric ICs
MNCMRWE \\

sar i cast run for 32 days
(2003 to rased on same date ICs
Tota ensemble members

{1 control + 3 perturbed) each
CFSv2_T126 (4 mem)
CF5wv2_T382 (4 mem)

GFSv2bc_T126 (4 mem)
GFSv2bec T382 (4 mem)
(Based on Corresponding Date ICs)

Bias Corrected
Forecasts for 4 weeks

(Wind, Rainfall, Tmax and Tmin)
and its anomaly

Friday to Thursday

Week 1 : (Days 03-09)
Week 2 : (Days 10-16)
Week 3 : (Days 17-23)
Week 4 : (Days 24-30)

~__| Ocean ICs-INCOIS /

‘zl Springer Link

Published: 25 May 2020

Active-Break Transitions of Monsoons Over India

as Predicted by Coupled Model Ensembles

D. R. Pattanaik ™, A. K. Sahai, R. Phani Muralikrishna., Raju Mandal & Avijit Dey

Pure and Applied Geophiwsics 17T, 4391—-4422(2020) | Cite this article

166 Accesses | 1 Altmetric | Metrics
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Verification (Active Auqust

07-27 Auc

Rainfall Anomaly (mm/day) for the week:

07-13 Aug

ERF(W1)., IC=0805

C7Aug—13Aug 2020

Observation
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Rainfall Anomaly (mm/day) for the week:

Observation

14-20 Aug

'EERERE
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14Aug—20Aug 2020

Rainfall Anomaly (mm/day) for the week:

Observation

21-27 Aug
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4 Week Forecast over the 4 Homogeneous regions of India

BWeek1l HWeek2 ®HWeek3 = Week4
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Category for verification of Met-Subdivision level forecast

Categories

Hydrological

Agriculture

Large Excess (LE

+60% or more

(AN)

Excess (E) +20% to +59%
Normal (N) +19% to -19% Normal (N)
Deficient (D -20% to -59% Below Normal

Large Deficient (LD)

-60% to -99%

No Rain (NR)

-100%

(BN)
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Rainfall Forccast Map - Normal RF Based Categorics
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NUMERICAL WEATHER PREDICTION DIVISION, NEW DELHI
e e BT S o SR bt 4
. FOR THE PERIOD  Wedk-1 (14-08-2020 T 20-C8-:

zon
FORTHE PERIOD WEEK 111105 2030 T30 08 1030}

PERCENTAGE [ ABCVENGRAAL 4305 S MCRE] PERCEN TAGE DEFAKTUKLS OF KALNFALL
DEPARTURES (IF B nosha (19% TO-19%)
RATYFALL B scsovncn e onic)

T T — B BT . B R
I e . £ L renren aom ca s

RAINTALL (mm.) FOR TIIE PERIOD
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Rainfall Forecast Map - Normal RF Based Categories
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Rainfall Forecast Map - Normal RF Based Categories

RAINFALL (mm.) FOR THE PERIOD
24.07.2020 TO 30.07.2020

RAY OF BENGAT.

CATCGORYWISE NO. OT SUDDIVISIONS
ABOVE NORMAL 1

NE taruiss 2112
NW inia s
CE India 1147

SPIndia 2041

LEGEND: [C] ABOVE NORMAL [+20% OR MORE] [CI NORMAL [+19%6 TO -19%4
[E BELOW NORMAL [-20% TO -99%) NO RAIN [-100%] [ nNo DaTA

figures are based on MME Forecast data.
[bJ Small tigures indicate actual raintall [mm.J, while bold tigures indicate Normal raintall (mm.
Percentage Departures of Rainfall are shown In Brackets.
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Rainfall Forecast Map - Normal RF Based Categories

RAINFALL (mm.) FOR THE PERIOD
31.07.2020 TO 06.08.2020

BAY OF BENGAL

CATEGORYWISE NO. OF SUBDIVISIONS
ADOVE NORMAL

NORMAL 16
DELOW NORMAL 7
NO RAIN o

DLPARTURLS (%) OF RAINTALL
Al india

NE India 862
MW India s.s2
e Ct inaia asn
1 5P india 8923
SR
LANKA OCEAN
LEGEND: [C] ABOVE NOMMAL (1203 ON MONE) I NONMAL (1195 TO 1939
[E BELOW NURMAL 2U% 10 -38%) 1 NO HAIN [ -10036) Onovala
ME Forecact data.
ctual rainfall (mm.}, while bold figures indicate Normal rainfall (mm.)

of Rainfall are chawn in Bracke!
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24 July — 30 July 2020
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NUMERICAL WEATHER PREDICTION DIVISION, NEW DELHI

FOR THE PERIOD Week-1 (24-07-2020 To 30-07-2020)

PERCENTAGE DEPARTURES OF RAINFALL

[ 1. EXCESS (+60% OR MORE) [T] EXCESS (+20% TO +59%) [[Z] NORMAL (+19% TO -19%)
[ DEFICIENT (-20% TO-59%) [ L. DEFICIENT (-60% OR LESS)




=

>

P
o

7

‘

Forecast Accuracy under Different Category at Met-Subdivision level

Monsoon 2020
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Week By Week Partial Correct %

PARTIAL CORRECT
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ERF Application Products

¢ Agriculture & Food Security (Active/Break cycle, Temperature, forecast at met-
subdivision level for Agro-aavisory)

s 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)
v+ Human Health (Vvector borne diseases) Experimentally it is being prepared
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Applications in Agriculture

\.“

HIP3FN
ICAR

National Agromet Advisory Service Bulletin
based on

Extended Range Weather Forecast (ERFS)

Validity: 14 - 27 August 2020

Date of issue: 14 August 2020

Issued by

AICRP on Agro-Meteorology (AICRPAM),
Central Research Institute for Dryland Agriculture (CRIDA),
Indian Council of Agricultural Research (ICAR)
&
India Meteorological Department (IMD)
Earth System Science Organization

Marathwada
* Due to cloudy and humid weather condition, there 1s a chance of infestation of sucking pest mn
cotton crop. For management, spray of 5 % NSKE or Thiamethoxam 25 % @ 40 g and
Clothianidin 50 % @ 30 g per acre during clear weather condition 1s advised.
¢ Due to excess rainfall, fruit drop in citrus orchard is noticed. For management, it 1s advised to
remove excess amount of water from orchard and spray of Trifloxystrobin 25 % + Tebuconazole
50% @ 2.5 g/ lntre of water.

Vidharbha
*  Under prevailing weather condition, there 15 a chance of pink boll worm larvae in cotton crop
flowers. To control, 1t 1s advised to spray Quinolphos 25% AF (@ 25 ml or Chlorpyriphos 20%
EC @ 25 ml per 10 litres of water. It 1s also advised to collect and destroy rosette flowers/buds.
Hisar
Amount of ramfall recetved over Hisar 15 272.1 mm (-2% deficit) during 01 June 2020 - 13 August
2020. The extended range ramnfall forecast provided for next two weeks (14 - 20 August and 21 - 27
Auvgust 2020) over Hisar is below normal for week-1 and above normal for week-2.
¢ Under prevailing weather conditions, farmers are advised to withhold irrigation in vegetables
and fruits crops.
* Farmers are also advised to go for sowing of sorghum, maize and lobia as fodder crops.
¢ Provide 50 g 1odized salt and 50 - 100 g mineral mixture daily with animal feed/fodder to keep
animals healthy.

Karnataka

Ramnfall recetved during 01 June 2020 - 13 August 2020 over South Interior Kamataka 15 526.1 mm
(19% excess) and North Interior Karnataka 1s 4157 mm (45% excess). The extended range weather
forecast for next two weeks (14 - 20 August and 21 - 27 August 2020) over South Interior Kamnataka 1s
normal and North Interior Karnataka is above normal for week-1 and normal over South Interior
Karnataka and North Interior Karnataka for week-2.

South Interior Karnataka
* Under prevailing weather condition, there 1s a chance of wilt diseases 1 redgram_ It 1s advised
for drenching with Carbendazim 50 WP @ 2 g/litre of water. Remove and burn the infected
plants in the field itself.
¢ Due to high wind speed, it is advised to provide staking support to banana and vegetable crop to
protect from uprooting of crops.

North Interior Karnataka
*  Under prevailing ramy weather condition, sowing of kharif crops like bajra, redgram, groundnut
(spreading type). navane, and horsegram 1s recommended.

* Farmers are also advised to sow the crops i rows across the slope to facilitate better soil




Map showing River basins

The nine river basins are:
1. Tawa (Narmada) Tivia
2. Ukai (Tapi) (Narmada)
3. Almatti (Krishna)
4. Krisna Raja Sagar (KRS)/
Cauvery _
5. Idukki , N “~Panchet
6. Iddamalyar Ukai ST 53
7. Hirakud Tapi)
8. Maithon
9. Panchet (Krishna)
(Cauvery)' .
B
THI=<r e A== Qe ;ﬁ\\
INDIA METEOROLOGICAL DEPARTMENT i N




70
65 1 ERF The highest Correlation
60 - .
- ] Coefficients (CC) was found for
50 - @ Week 1 the Hirakud river basin in the
a5 simulation of week 1, and
g 10 followed by
= 354 .
2 Tapi, Narmada, panchet, Cauver
25 - y, Maithon, Krishna, Iddamalyar
20 1 . , and Idukki respectively.
15 4 2
10
5| ,V
0 B e | B ;= Hirakud (Mahanadi) Tawa
Hirakud Kli:‘.}mz_l Panchet  Cauvery  Maithon  Nammnada Iddamalyar — Idukki L_{Narmaqg |
(Almart) L Hivakud - Towa (Narmads)
1.00 - ERF M Week 1 o L
0.90 - 8 Week 2 0
-
) 0.80 | " U
£ 070 ] s VIR
g 0
g 060 252 -
S 25 0o
4 i
g 00 L I
= 2 o A i ‘ ‘
Z 040 - []
- o %% 400
S 030 - % : : i
o v gg g Week | Week?  Week)  Weekd Wekl  Wek?  Wekd Wkt
020 | . ;
0.10 - . g
0 7 ? |
0.0 ] ity P [
Hirakud Tapi Maithon  Krishma Iddamalyar TIdukki
(Almatti)
T HI=<r e A== Qe #\L\

\5 INDIA METEOROLOGICAL DEPARTMENT .




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

INDIA METEOROLOGICAL DEPARTMENT
NUMERICAL WEATHER PREDICTION DIVISION, NEW DELHI
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Observed Min Temperature
20-Nov-2020 To 26-Nov-2020

INDIA METEOROLOGICAL DEPARTMENT

NUMERICAL WEATHER PREDICTION DIVISION, NEW DELHI
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Extended Range Forecast of Cyclogenesis Probability “AMPHAN”

Dbserved & Forecast Track of Super Cyclonic Storm "AMPHAMN" (16-21 May 2020 =
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PROBABILISTIC PREVALENCE OF TRANSMISSION WINDOW FOR MALARIA
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Severe Weather Forecast Project (SOUTH ASIA)
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Bangladesh

UK Met Office EPS Meteograms
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Total Precipitation

EECMWF =

Viewal  ENSMeleograms=  Cyclones»  Morechads»  Gofo new Catalogue

Total precipitation and MSLP

Total precipifation over the last 6 hour / Mean sea level pressure
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Rainfall Probabilit
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Extreme Forecast Index
Total precipitation, 10 m wind and 2mT
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Forecast Guidance Products

SEVERE WEATHER FORECASTING PROGRAMME(SWFP) - SOUTH ASIA
REGIONAL SPECIALISED METEOROLOGICAL CENTRE, NEW DELHI

DAY-3: 23.01.2021/0600 UTC to 24.0

MEDIUM RANGE GUIDANCE
1.2021/0600 UTC
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Rainfall in 24hr
250 mm

W >100 mm

Strong winds

B = 17 kt
B = 34 kt

High waves

L 1 225m

Storm surge
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Summary

‘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.

 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.
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