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Significant improvement in Forecast and Early warning system with respect to all the above 
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Cyclone Forecasting and Warning Process
Genesis Forecast

Extended range (15 days)
Medium range (5 – 7 days)

Landfall 
Point & Time 

(5 days)

Adverse 
Weather (5 

days)

Damage 
expected

Action 
Suggested

Track upto 
5 days

Intensity 
upto 5 days

Structure 
upto 5 days

On formation of depression/cyclone (6 hrly/ 3 hrly/ hrly updates)

Sector Specific Bulletins

Port 
warning

Fishermen / 
Fisheries 
Officials 

Aviation 
warnings

AIR
DD

4 stage 
warnings

Sea Area
GMDSS

Fleet Forecast 

Coastal 
Weather Regd

Users

Pre-cyclone watch (Yellow)–72 hrs , Cyclone Alert (Orange)-48 hrs , Cyclone warning (Red)–24 hrs,
Post-Landfall Outlook- 12 hrs before landfall, De-Warning- When Cyclone weakens.



Determination of Centre of Tropical Cyclone



Determination of Intensity of Tropical Cyclone



Methodology for TC wind radii monitoring



Determination of shape and size



Surface Observations—Centre based on surface wind

Centre: 
15.5N and 72.3E

Surface Wind 
analysis:16/06 UTC

Centre: 
16.5N and 72.0E

Surface Wind 
analysis:16/12 UTC



Satellite Technique:
Step 1:  Locating the centre of the system at 1200 

UTC of 16 May 2021
Location History

Date and Time (UTC) Centre Position
16.05.2021 0000 72.7 E – 15.0 N
16.05.2021 0300 72.7 E – 15.4 N
16.05.2021 0600 72.7 E – 15.8 N
16.05.2021 0900 72.7E – 16.3N



Determination of Centre at 1200 UTC of 16 May 2021

• Presence of Eye in IR as well as Visible makes the 
centre clear at 72.5E 16.9N

EYE 



Latest Microwave imagery 0856Z

85H clearly shows eye with surrounding 
intense convective eye wall along with 

banding feature embedded with intense 
convective cells

35 H exposes eye indicating cloud free 
region at the lower levels 

Eye
Centre position

72. 8E 16.2N



ARCHER :Automated Rotational Center Hurricane Eye 
Retrieval Based on microwave imagery

• 16 MAY 2021 1142UTC
• Position: 72.35E 16.80 N
• Eye wall structure

surrounding the centre is
clearly observed with more
intense convection in South-
west sector of the system
centre.

• Eye size is roughly 0.4°
• Radius of 50% confidence:

0.1° is indicative of high level
of confidence in the centre
position.



Observations from DWR Goa at 1200 UTC of 16th May
1157 UTC/16th May

Date Centre Eye

16/11 16.6/72.6
(High confidence)

Visible

16/12 16.7/72.5
(High confidence)

Visible



Determination of location and intensity at 16/1200UTC
Centre Lat./Long.

IMD Sat 16.9/72.5
Microwave NA

ASCAT NA
ADT 16.78/72.6

JTWC 16.79/72.47
SATCON 16.78N - 72.67 E

ARCHER/ 1142 UTC 16.80 N - 72.35E
CIRA 16.7/72.5

RADAR 16.7/72.5
IMD Previous forecast based 16.5/72.4

IMD FINAL at 1200 UTC 16.7/72.5



Step 2: Satellite Technique
Intensity estimation at 16 May 2021/1200UTC

Location and Intensity  
History

Date and 
Time (UTC)

Centre
Position

T No. Confidence

16.05.2021
0000

72.7 E –
15.0 N

T 4.0 LOW
(Only IR)

16.05.2021
0300 

72.7 E –
15.4 N

T 4.0 HIGH
(Microwave)

16.05.2021
0600

72.7 E –
15.8 N

T 4.5 HIGH
(Eye)

16.05.2021
0900

72.7E –
16.3N

T 4.5 HIGH
(EYE + 

microw)



Step2: Decision on pattern for Intensity estimation

CF = E +Eadj 

 

BF

Presence of ragged eye indicates 
EYE pattern

Measurements as per the EYE pattern
Embedded distance : about 80 km = E5.0
Eye adjustment : Ragged eye           = -1
Banding feature : 1 degree width    = 0.5 
Hence          CF = E + Eadj  = 5 + (-1) = 4.0 

BF = 0.5 
DT = CF + BF = 4.0 + 0.5 = 4.5

Width = 1°

Width ~ 3/4°

16TH MAY 2021 1200 UTC VIS imagery



Enhanced Infra-red based analysis

Narrowest width more than 0.4 surrounded 
by Light grey shade     > E5.0
Eye adjustment : Ragged eye           > -1
Banding feature : 1 degree width    > 0.5 
Hence          CF = E + Eadj  = 5 + (-1) = 4.0 

BF = 0.5 
DT = CF + BF = 4.0 + 0.5 = 4.5

16TH MAY 2021 1200 UTC EIR imagery



TAUKTAE : 24hr change analysis for measurements of 
Model Expected T No  

15TH MAY 2021 1200 UTC

16TH MAY 2021 1200 UTC

Changes observed over 
24 hrs 
Emergence of Eye 
feature
Distinct Banding feature  
Increase in outflow

Indicative of steady 
growth 

24 hrs old T number = 
3.5

Hence  MET = 24 hrs 
old T no + 1
MET = 3.5 + 1 = 4.5



Pattern Analysis Best pattern match yields PT = 5.0

VISIBLE

Presence of Ragged eye at the centre and pointed banding feature 

Enhanced IR



SPECIAL BULLETIN 16TH MAY 2021
TCIN50 DEMS 161200 
A. TROPICAL DISTURBANCE (TAUKTAE) 
B. 16/1200Z
C. 16.9N
D. 72.5E
E. T 4.5/ 4.5/ D1.0/ 24HRS                     
F. INSAT-3D / 3DR / F18 SSMIS
G. VIS / IR / MICROWAVE
H. REMARKS: THE SYSTEM HAS MOVED NORTH-NORTH WEST IN LAST 3 HOURS. RAGGED EYE IS 

OBSERVED. EYE    TEMPERATURE MINUS 37 DEG C. CLLOUD WALL TEMP MINUS 93 DEG C. 
MICROWAVE IMAGE OF F-18 SSMIS AT 0940 UTC EXPOSES THE CENTRE WITH CLOUD FREE REGION AND 
SHOWS INTENSE CONVECTION IN THE WESTERN SECTOR OF THE SYSTEM CENTRE. 
ANOTHER INTENSE CONVECTIVE CLOUD BAND LIES IN THE SOUTH-WEST SECTOR OF THE SYSTEM. THE 
TRANSLATIONAL SPEED OF THE SYSTEM HAS SLIGHTLY INCREASED ANDIS NOW ABOUT 25KMPH IN LAST 
3 HOURS.
E NO 5.0 EYE ADJUSTMENT -1.0 BF 0.5 YIELDS A DT = 4.5 MET 4.5 AND PT 5.0. FT BASED ON DT.

I. ADDITIONAL POSITIONS: Microwave 0940 UTC 72.35E 16.80 N



ASCAT 
Morning Passes  did not cover the system

System centre

• Squally winds of 20-25 kts
are observed as far as 4°
away in the north western
sector.

• Secondary maxima
associated with the intense
cloud band in the SW
sector is also observed
with winds reaching 20-25
kts in the south –west
sector.



Multisat Surface winds at 16/1200UTC

• Multisat winds from CIRA indicate increase in maximum sustained winds from 50kts to
65kts

• The winds now cover a larger area in the NE sector of the system.
• Winds of around 40 kts are observed even over the land mass in the eastern sector of

the system
• VMAX = 89KTS (increased by 26kts)and VIR = 97KTS (increased by 36kts)
• SATCON (Satellite Consensus) winds at 1145 UTC = 109KTS



Observations from DWR Goa at 
1200 UTC of 16th May1157 UTC/16th May

Date Centre Eye MSW

16/11 16.6/72.6
(High 
confidence)

Visible Max. vel: 50.1 
mps (83 knots)

16/12 16.7/72.5
(High 
confidence)

Visible NNW 
20 kmph
Max. vel: 50.1 
mps (83 knots) 
at 3.1 km height



Surface Observations: 16 May 2021

998

996
988994

968

Centre: 16.5N and 72.0
ECP: 970 hPa
Po: 998 hPa
Pressure drop: 30 hPa
RoCI: 400 km
Shape: Elliptical with 
major axis oriented 
from SSE to NNW 

1000

996

988984
980976

992

Centre: 15.5N and 72.3
ECP: 976 hPa
Po: 1000 hPa
Pressure drop: 24 hPa
RoCI: 400 km
Shape: Elliptical with major 
axis oriented from SSE to 
NNW 

980

MSLP 
analysis:
16/12 UTC

MSLP 
analysis:
16/06UTC



16-May-2021 1200 UTC MSLP 24 Hrs Change



Determination of location and intensity at 16/1200UTC
Centre Lat./Long. Intensity

IMD Sat 16.9/72.5 T 4.5

Microwave NA
ASCAT NA

ADT 16.78/72.6 T 5.8
JTWC 16.79/72.47 T 5.0

SATCON 16.78N - 72.67 E 109 kt
ARCHER/ 1142 UTC 16.80 N - 72.35E NA

CIRA 16.7/72.5 Vmax: 89KT, VIR: 93 KT
RADAR 16.7/72.5 83 KT

IMD Previous forecast based 16.5/72.4 85 KT

IMD FINAL at 1200 UTC 16.7/72.5 85 KT



Determination of  ECP and Pressure Drop
Parameter 16/12 UTC

Pressure of outermost closed 
isobar

998 hPa

T Number 4.5
MSW based on T number 77 knots
Pressure drop at centre 30 hPa

Estimated Central Pressure 968 hPa

Radius of outermost closed isobar 400 km
Movement during past six hours NNW/18 kmph



Determination of size

Parameter 16/12 UTC

Radius of outermost closed isobar 1000 hPa
R34 in NE sector 160 km
R34 in NW sector 200 km
R34 in SE sector 300 km
R34 in SW sector 300 km

Radius of maximum wind 120 km
Movement during past six hours NNW/18 kmph



15TH MAY 2021 1200 UTC 16TH MAY 2021 1200 UTC

Vorticity field now covers a larger area and is more concentrated.  

Dynamical Parameters analysis: 
Lower Level Vorticity



15TH MAY 2021 1200 UTC 16TH MAY 2021 1200 UTC

The area of convection now lies over central feature of System as
opposed away from the system in 24hrs ago. The orientation of
convergence is also changed now to NNW.

Dynamical Parameters analysis:  Lower level convergence



15TH MAY 2021 1200 UTC 16TH MAY 2021 1200 UTC

The divergence is now oriented in the north-south direction. It has
decreased by 10.

Dynamical Parameters analysis: 
Upper level Divergence



15TH MAY 2021 1200 UTC 16TH MAY 2021 1200 UTC

System has moved from neutral to unfavourable environment into a
favourable environment in last 24 hrs. It currently lies in Shear of 10-15 kts

Dynamical Parameters analysis: 
Vertical Wind Shear of Horizontal Wind



PARAMETERS VALUE 
(trend in last 6 

hours)
CONVERGENCE 40 (0)

DIVERGENCE 10 (-10)
VORTICITY 250 (50)

WIND SHEAR 10 (-5 )
WIND SHEAR 
TENDENCY

-5

Dynamical and environmental parameters



AMSU Wind shear

SE wind shear of 10 kts is observed indicating possible
movement in NNE direction.



Steering winds:High level winds
• Trough position roughly

along 61 E upto 19 deg. N
• Trough tilted NNW-SSE Jet

observed over Rajasthan at
300 hPa

• Ridge over BoB along 20 N
• Westerly deep trough will

restrict NW movement of
system.

• Jet stream will provide
supportive upper level
divergence to maintain
system intensity over land



Steering mean winds

Steering mean winds of 6-7 kts in the NNW direction
indicative of likely movement in that direction



Lower level winds at 16/1200 UTC

• Broad low level 
circulation is 
observed.

• Also indicative of low 
level moisture 
incursion from BoB.

• No dry air advection 
fom northwest



TOTAL PRECIPITABLE WATER 
• TPW product shows

enhanced moisture
feeding from Arabian
sea and Bay of Bengal.

• This is indicative of
favourable moisture
conditions with no
indication of dry air
incursion into the
system.

• TPW is now oriented
North-South instead of
east-west earlier
indicating northward
movement in future.

TPW 16 May 2021 1045 UTC



Ocean heat content 
16TH MAY 2021 1200 UTC

• Ocean heat content
map shows favourable
(more than 50
kJ/cm^2) OHC over
the current position as
well as forecasted
track

• Higher OHC in the
forward sector is
indicative of likely
intensification.



AMSU – Temperature anomaly 

• Temperature anomaly at the height of 10-12km is increased from 
+2°C to +5°C over last 24 hrs. 

• This is indicative of intensification of the system. 



ECMWF Deterministic Guidance based on 
16th May/000UTC

Date/Time (UTC) Lat./Long. Intensity

16/00 14.5/73.0 SCS

16/12 16.2/72.2 VSCS

17/00 18.0/71.8 VSCS

17/12 19.4/70.4 ESCS

18/00 20.9/70.2 ESCS

18/12 22.3/73.0 CS

19/00 24.0/72.0 DD

Current Location: 16.2/72.2
Current Intensity: SCS
Track: Initial NNW till 18th/0000 UTC, Recurve NNEwards thereafter
Landfall Point: 20.9/70.2
Landfall Time: 17/1800 - 18/0000 UTC
Peak Intensity: ESCS at the time of landfall



NCEP GFS Deterministic Guidance based on 
16th May/000UTC

Date/Time (UTC) Lat./Long. Intensity

16/00 14.4/72.8 VSCS

16/12 17.0/72.2 VSCS

17/00 18.0/71.0 ESCS

17/12 19.8/70.2 ESCS

18/00 21.0/70.1 ESCS

18/12 23.2/70.8 SCS

19/00 24.0/71.0 CS

Current Location: 17.0/72.2
Current Intensity: VSCS
Track: Initial NNW till 18th/0000 UTC, Nearly northwards during 17/00-18/00 and 
recurve NNEwards thereafter
Landfall Point: 21.0/70.1
Landfall Time: 17/2200 to 18/0000 UTC
Peak Intensity: ESCS at the time of landfall



JMA Deterministic Guidance based on 
16th May/000UTC

Date/Time (UTC) Lat./Long. Intensity

16/00 14.6/72.8 SCS

16/12 16.3/72.2 SCS

17/00 18.0/71.9 VSCS

17/12 19.0/70.3 VSCS

18/00 20.0/70.0 VSCS

18/12 21.8/70.0 SCS

19/00 23.6/71.0 CS

Current Location: 16.3/72.2
Current Intensity: SCS
Track: Initial NNW till 18th/0000 UTC, then northwards till 18/1200  and 
recurve NNEwards thereafter
Landfall Point: 21.8/70.0, Landfall Time: 18/0900 UTC
Peak Intensity: VSCS at the time of landfall



IMD GFS Deterministic Guidance based on 
16th May/000UTC

Date/Time (UTC) Lat./Long. Intensity

16/00 14.4/72.8 VSCS

16/12 16.8/72.8 VSCS

17/00 18.2/72.0 ESCS

17/12 20.0/72.0 ESCS

18/00 21.8/71.9 ESCS

18/12 23.2/72.1 SCS

19/00 24.4/72.6 CS

Current Location: 16.8/72.8
Current Intensity: VSCS
Track: Initial Northwards till 16th/1200 UTC, then NNEwards till 18/0000  
and recurve NNEwards thereafter
Landfall Point: 20.8/71.7, Landfall Time: 17/1800-17/2100 UTC
Peak Intensity: ESCS at the time of landfall



IMD MME Deterministic Guidance based on 
16th May/000UTC

Date/Time (UTC) Lat./Long. Intensity

16/00 15.1/72.9 65

16/12 16.7/72.3 83

17/00 18.4/71.5 97

17/12 19.8/70.9 98

18/00 21.2/70.7 100

18/12 22.9/71.3 38

19/00 24.5/72.2 27

Current Location: 16.7/72.3
Current Intensity: VSCS (65 knots)
Track: Initial NNW till 18th/1200 UTC, then NNEwards thereafter
Landfall Point: 20.4/70.8
Landfall Time: 17/1800 UTC
Peak Intensity: 100 KTs at 18/0000 UTC



IMD HWRF Deterministic Guidance based on 
16th May/000UTC

Date/Time (UTC) Lat./Long. Intensity

16/00 14.9/72.6 56

16/12 16.7/73.0 53

17/00 18.3/71.9 61

17/12 19.6/71.7 72

18/00 21.0/71.8 94

18/12 22.8/72.9 53

19/00 24.4/74.1 32

Current Location: 16.7/73.0
Current Intensity: 53 KTs (SCS)
Track: Initial NNE till 16th/1200 UTC, then NNWwards till 17/1200 UTC and 
NNEwards thereafter
Landfall Point: 21.0/71.8, Landfall Time: 18/0000 UTC
Peak Intensity: 94 knots at 18/0000 at the time of landfall



NCUM Global Deterministic Guidance based on 
16th May/000UTC

Current Location: 16.5/72.6
Current Intensity: 55 KTs
Track: Initial NNW till 18th/0000 UTC, then NNEwards thereafter
Landfall Point: 20.1/71.5, Landfall Time: 17/1800 UTC
Peak Intensity: 61 knots at 17/1800 (SCS at the time of landfall)

Date/Time (UTC) Lat./Long. Intensity

16/00 15.1/72.9 51
16/12 16.5/72.6 55
17/00 18.0/72.2 57

17/12 19.5/71.6 55

18/00 20.7/71.5 58

18/12 22.5/71.9 51

19/00 24.6/73.1 33



NCUM Regional Deterministic Guidance based on 
16th May/000UTC

Current Location: 16.7/73.0
Current Intensity: 53 KTs
Track: Initial NNW till 18th/0000 UTC, then northwards thereafter
Landfall Point: 21.2/70.3, Landfall Time: 17/1700 UTC
Peak Intensity: 77 knots at 17/1800 (VSCs at the time of landfall)

Date/Time (UTC) Lat./Long. Intensity

16/00 15.2/73.0 60

16/12 16.5/72.5 62

17/00 17.9/71.9 62

17/12 18.9/71.3 61

18/00 19.5/70.7 62

18/12 20.7/70.4 74

19/00 21.9/70.4 51



Model Guidance from CIRA outputs
• Consensus on

landfall near 71
deg.E

• Peak Intensity: 85-
125 knots Around
17/06 UTC

• Deep layer shear is
decreasing upto
18/00 UTC

• SST is > 28C till
18/00 UTC, but
shows decreasing
trend

• Middle level humidity
also decreasing, but
>60% till 18/00UTC



GEFS Ensemble Guidance based on 
16th May/000UTC

Control Run landfall: 20.8/71.2

GEFS Mean landfall: 20.8/71.8

Strike Probability: 90% South Gujarat Coast

Peak Intensity: 58 kts (SCS category)



NCUM Ensemble Guidance based on 
16th May/000UTC (Pending)

Most of the members are
indicating the system to cross
south Gujarat Coast. Members
are biased towards east.



90-100% Probability to cross south Gujarat coast as a very severe

cyclonic storm and recurve north-northeastwards

ECMWF Ensemble Guidance based on 
16th May/000UTC



ECMWF: 80-100% Probability to cross south Gujarat coast. Deterministic 
tracks are converging towards south Gujarat coast.
NCEP: 60-80% Probability to cross south Gujarat coast. Comparatively 

less convergence among members

TIGGE Ensemble Guidance based on 
16th May/000UTC

MSC: 20-40% Probability to cross

south Gujarat coast. Large

divergence among members



All Models Average wrt track, intensity and landfall point
Date/Time (UTC) Lat. Long. Intensity

16/00 14.8 72.9 70 kts
16/12 16.6 72.5 90 kts
17/00 18.1 71.8 100 kts
17/12 19.5 71.1 100 kts
18/00 20.8 70.9 65 kts
18/12 22.5 71.6 50 kts
19/00 23.9 72.1 40 kts MME

All 
Models  
Mean

Model Landfall Point Landfall Time
IMD GFS 20.8/71.7 17/1800-17/2100
NCEP GFS 21.0/70.1 17/2200 - 18/0000
ECMWF 20.9/70.4 17/1800 - 18/0000

JMA (Outlier) 21.8/70.0 18/0900
NCUM Global 20.1/71.5 17/1800

NCUM Regional 21.2/70.5 17/1700
IMD HWRF 21.0/71.8 18/0000

MME 20.8/70.8 18/0000
All Models Average 21.0/71.0 17/2000 UTC



Initialization and Consistency Check

Current Status: 16.7/72.5  MSW: 75 kts 
Operational Forecast issued at 16/0600 UTC

Date/Time (UTC) Lat. Long. Intensity

16/06 15.7 72.7 70 kts
16/12 16.5 72.4 75 kts
16/18 17.4 71.8 80 kts
17/00 18.2 71.3 85 kts
17/06 19.0 71.0 85 kts
17/18 20.2 70.8 85 kts
18/06 21.7 71.0 60 kts
18/18 23.4 71.6 30 kts
19/06 24.9 72.2 20 kts

Model Guidance available from 0000 UTC Models

Date/Time (UTC) Lat. Long. Intensity

16/06 15.7 72.7 80 kts
16/12 16.6 72.5 90 kts
16/18 17.3 72.1 95 kts
17/00 18.1 71.8 100 kts
17/06 18.8 71.4 100 kts
17/18 20.1 71.0 80 kts
18/06 21.6 71.2 55 kts
18/18 23.2 71.9 45 kts
19/06 24.6 72.3 35 kts

Model Landfall Point Landfall Time
Average 21.0/70.8 17/1800-18/0000 UTC



Final Track & Intensity Forecast at 1200 UTC of 16th May

Current Location: 16.7/72.5
Current Intensity: 75 kts
Forecast Landfall Point & time: To cross Gujarat coast between
Porbander and Mahua (Bhavnagar district) around 18th early morning.

Final forecast at 1200 UTC of 16th May

Date/Time (UTC) Lat. Long. Intensity

16/12 16.7 72.5 75 kts
16/18 17.4 72.0 80 kts
17/00 18.2 71.4 85 kts
17/06 19.0 71.0 85 kts
17/12 19.6 70.9 85 kts
18/00 20.9 70.8 85 kts
18/12 22.6 71.3 45 kts
19/00 24.1 71.9 30 kts
19/12 25.6 72.6 25 kts

Landfall Point Landfall Time
20.9/70.8 17/2200



Average Model Guidance (GEFS+NEPS+HWRF+GFS) 
for wind distribution

Average Model Guidance based on 0000 UTC of 16th May

Lead 
Perio

d

R34 R50 R64

NE SE SW NW NE SE SW NW NE SE SW NW
00 60 112 145 96 34 42 37 34 27 26 27 17
12 82 102 109 69 44 44 35 39 27 19 18 26
24 104 114 88 71 42 48 35 36 22 26 24 23
36 100 128 84 81 54 55 42 48 32 34 29 26
48 85 125 77 90 40 59 41 44 20 37 29 26
60 85 78 74 86 50 43 37 42 34 30 26 30
72 66 68 69 70 50 50 45 40 35 27 36 28
84 53 71 70 64 43 52 45 46 19 16 22 14
96 56 39 39 30 0 51 36 32 28



Climatological Guidance
Lead 
Perio

d

R28 R34 R50 R64

NE SE SW NW NE SE SW NW NE SE SW NW NE SE SW NW
75 200 180 240 260 100 90 120 130 50 55 60 65 34 35 36 37
85 220 200 280 300 110 100 140 150 60 65 70 75 40 40 42 42
85 220 200 280 300 110 100 140 150 60 65 70 75 40 40 42 42
85 220 200 280 300 110 100 140 150 60 65 70 75 40 40 42 42
45 130 140 170 200 65 70 85 100
30 110 120 150 180



Operational wind distribution

Operational Distribution after Initialisation and Consistency Check
Lead 
Peri

od

R28 R34 R50 R64

NE SE SW NW NE SE SW
N
W NE SE SW NW NE

S
E

S
W

N
W

00 160 200 240 250 80 100 150 150 40 60 80 80 25 30 30 35
12 160 200 240 250 80 100 150 150 40 60 80 80 25 30 30 35
24 160 200 240 250 80 100 150 150 40 60 80 80 25 30 30 35
36 160 200 240 250 80 100 150 150 40 60 80 80 25 30 30 35
48 160 200 240 250 80 100 150 150
60 160 200 240 250

Cuure
nt

Dist. 
From 
CIRA 

R28 R34 R50 R64

NE SE SW NW NE SE SW NW NE SE SW NW NE SE SW NW

250 150 140 150 150 135 125 135 80 65 45 70 50 20 0 35



Structure Forecast
NEPS GEFS

GFS HWRF

Wind distribution 
Graphics (Operational)



IMD GFS MSLP, 10m wind, 850,500 & 200 hPa winds 



IMD GFS Rainfall

H-VH & EH on 16th and H-VH on 17th over south Konkan & Goa
H-VH over north Konkan
H-VH and EH on 17th and18th over south Gujarat and H-VH over north Gujarat
Regn on 18th.
EH at isolated places on 17th and H-VH on 18th over southeast Rajasthan



IMD WRF Rainfall

On 16th, Ext. Hvy at
isolated places
rainfall over coastal
Goa & Konkan. Hvy
to Very Hvy over
south coastal
Maharashtra

Commencement of
H-VH on 17th over
south Gujarat coast

H-VH on 18th over
south Gujarat coast
and interior Gujarat
at most places with
EH at isolated places
over interior parts.



Rainfall Guidance – IMD HWRF

16/12-20/06UTC16/06-20/18UTC

16/00-21/06UTC 15/18-21/00-UTC

Cumulative
rainfall
could be
upto 40 cm
over south
Jujarat
around the
landfall
area.



Rainfall Guidance – NCUM (Global & Regional 48 
hour forecast) on 17th May

NCUM (Regional)
H-VH over north Maharashtra and south Gujarat region
H-VH over south Maharashtra and Konkan & Goa

NCUM (Global)
EH at isolated places over south Gujarat region, coastal north Maharashtra and 
H-VH over south Maharashtra, Konkan & Goa, Karnataka and Kerala coast



Final Heavy rainfall warning issued at 1200 UTC of 16th May
Kerala:
Heavy to very to very heavy falls at isolated places on 16th and heavy falls at isolated places
on 17th May.
South Konkan & Goa:
Heavy to very heavy falls at a few places and extremely heavy falls at isolated places over
south Konkan & Goa and adjoining Ghat areas on 16th and heavy to very heavy falls at
isolated places on 17th May.
North Konkan:
Heavy to very heavy falls at isolated places on 16th and 17th May.
Gujarat:
Light to moderate rainfall to commence over coastal districts of Saurashtra from 16th

afternoon, with heavy to very heavy falls at isolated places over Saurashtra & Kutch, Diu
and southern most Gujarat region with extremely heavy falls at isolated places on 17th and
with heavy to very heavy falls at a few places over Saurashtra & Kutch and Diu & south
Gujarat region with extremely heavy falls (≥ 20 cm) at isolated places on 18th .
Rajasthan:
Extremely heavy falls at isolated places very likely over south Rajasthan on 18th & heavy to
very heavy falls at isolated places over Rajasthan on 19th May.



Districtwise rainfall warnings for Gujarat 

18th May

19th May17th May

16th May NO Warning (No Action)
Watch (Be updated)
Alert (Be prepared)
Warning (Take action)



Districtwise rainfall warnings for Maharashtra 
Warning for 16th May, 2021

Warning for 17th May, 2021

Warning for 18th May, 2021

NO Warning (No Action)

Watch (Be updated)

Alert (Be prepared)

Warning (Take action)



16/12-17/00 16/12-17/12 16/12-18/00 16/12-18/12
Wind Warning

Sea Area:
140–150 gusting to 165 kmph over EC Arabian Sea. To increase becoming 155-165 kmph

gusting to 185 kmph from 17th forenoon.
40-50 kmph gusting to 60 kmph is prevailing over NE Arabian Sea along & off south Gujarat &

Daman and Diu coasts. To increase 155-165 gusting to 185 kmph from 18th early morning.
Coastal regions:
80-90 gusting to 100 kmph along & off south Maharashtra –Goa and adjoining Karnataka

coasts on 16th.
65- 75 gusting to 85 kmph along & off north Maharashtra coast from 17th morning till 18th

morning.
155-165 gusting to 185 kmph over northeast Arabian Sea and along & off Gujarat coast

(Porbandar, Junagarh, Gir Somnath, Amreli, Bhavnagar), 120 -140 gusting to 165 kmph over
Bharuch, Anand, south Ahmedabad, Botad, 90 -100 gusting to 120 kmph over Devbhoomi
Dwarka, Jamnagar, Rajkot, Morbi, Kheda from early hours of 18th.



Storm Surge Warning

Tidal wave above astronomical tide to inundate coastal areas:
about 3 m: Junagarh,
about 1-2.5 m: Diu, Gir Somnath, Amreli, Bharuch, Bhavnagar,
Ahmedabad, Anand, Surat and
about 0.5 -1m: Devbhoomi Dwarka , Jamnagar, Porbandar, Kutch the
remaining coastal districts of Gujarat during the time of landfall.



Bulletins Issued from Head Quarter at New Delhi



SOP : BULLETINS AND WARNINGS for NATIONAL PURPOSE
 Four stage cyclone

warning
i. Sea area bulletin
ii. Coastal weather bulletin
iii. Bulletins for Indian navy
iv. Fisheries warnings
v. Port warnings
vi. Aviation warning
vii. Bulletins for AIR/

Doordarshan/ press
viii. CWDS bulletins
ix. Warnings for registered/

designated users.
x. Impact based forecast

and warning using
historical damage
potential

 Pre-cyclone watch (Yellow) – Issued to Cabinet
Secretary and Senior Officials indicating formation of
a cyclonic disturbance – potential to intensify into a
Tropical Cyclone and coastal belt to be affected.

 Cyclone Alert (Orange)- Issued at least 48 hrs in
advance indicating expected adverse weather
conditions.

 Cyclone warning (Red) – Issued at least 24 hrs in
advance indicating latest position of Tropical
Cyclone, intensity, time and point of landfall, storm
surge height, type of damages expected and actions
suggested.

 Post-Landfall Outlook- Issued about 12 hrs before
landfall & till cyclone force winds prevail; District
Collectors of interior districts besides the coastal
areas are also informed.

 Finally a ‘De-Warning’ message is issued when the
Tropical Cyclone weakens into Depression stage.



National Bulletin (through email/FAX/whatsapp/website)
National Bulletin to Control Room MHA, NDMA, NDRF, Cabinet Secretary,
Secretary to Minister of Science & Technology, HQ Defence, Chief Secretary of
states along West Coast of India



National Bulletin at 1200 UTC of 16th May



National Bulletin at 1200 UTC of 16th May



National Bulletin at 1200 UTC of 16th May



Bulletin from DGM IMD to senior Government officials through FAX 
and email (daily once)



Bulletin from DGM IMD to senior Government officials through FAX 
and email (daily once)



Press Release to senior Government officials, Media, TC Forecasters 
within country through email, whatsapp & website (daily once)



Press Release to senior Government officials, Media, TC 
Forecasters within country through email & website (daily once)



RSMC Bulletin at 1200 UTC of 16th May through email, GTS, website

Issued for

A. 13 WMO/ESCAP Panel

Member countries including

Thailand, Bangladesh,

Myanmar, Maldives, India,

Sri Lanka, Pakistan, Iran,

Qatar, Saudi Arabia, Oman,

Yemen

B. Indian Navy/Indian Air Force

C. National Level Cyclone

Forecasters



RSMC Bulletin at 1200 UTC of 16th May



RSMC Bulletin at 1200 UTC of 16th May



TCAC Bulletin at 1200 UTC of 16th May for Asia Pacific Region to 
Met Watch Offices in region and Aviation Disaster Risk Reduction 

Centre, Hong Kong by email and GTS



Warning Dissemination system

 Public Website (mausam.imd.gov.in)
 IMD Apps: Mausam/ Meghdoot/DAMIN/RAIN ALARM, UMANG
 Social Media: Facebook, Twitter, Instagram, BLOG
 Twitter: https://twitter.com/Indiametdept
 Facebook::
 https://www.facebook.com/India.Meteorological.Department/
 Blog: https://imdweather1875.wordpress.com/
 Instagram:https://www.instagram.com/mausam_nwfc
 Youtube:https://www.youtube.com/channel/UC_qxTReoq07UVARm87CuyQw

 Telephone, Tele-fax, Mobile Phones (SMS) through IMD severe weather network, Agromet Network, 
INCOIS network. 

 VHF/HFRT/Police Wireless,  Aeronautical Fixed Terminal Network
 Global telecommunication system (GTS) :
 NAVTEX , Internet  (e-mail), ftp 
 Mass Media: : Radio/TV, News Paper network (AM, FM, Comminity Radio, Private TV) : Prasar Bharati and private 

broadcasters, Websites, Dedicated websites and web pages, Social media, Weekly and daily Weather Video
 GAMES and NAVIK 

https://twitter.com/Indiametdept
https://www.facebook.com/India.Meteorological.Department/?__cft__%5B0%5D=AZWCmcrEwGmTZJi7YB7pm2rZzm22Lvw7KF5X90fBoW0XkQ39bPuwwLnfexbNkSgfAeNdTgP_qeRlRPkIf8Sw7SfFiGfW7AnvOkqKp2YGsCQNZJekTs9teT2KnZlPTl9NURCC3852_k2h_FbtHEG8dv7hpP44HhCG-MospwOC-j8AFw&__tn__=kK-R
https://imdweather1875.wordpress.com/?fbclid=IwAR2Im2WWeoZ-Ne8sizlmK1YTU1DfHaBFzQ1nPH2S5i9zWpBEgDO-1FMtM3s
https://www.instagram.com/mausam_nwfc?fbclid=IwAR2Im2WWeoZ-Ne8sizlmK1YTU1DfHaBFzQ1nPH2S5i9zWpBEgDO-1FMtM3s
https://www.youtube.com/channel/UC_qxTReoq07UVARm87CuyQw?fbclid=IwAR2Im2WWeoZ-Ne8sizlmK1YTU1DfHaBFzQ1nPH2S5i9zWpBEgDO-1FMtM3s


Post on Facebook, Tweeter, 
Youtube



Thank you
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