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Ministry of Earth Sciences (MoES)
India Meteorological Department
Welcomes You All for the Press Release
of

Monthly Rainfall and Temperature Outlook for July, 2023
30t" June 2023
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Monsoon advanced into south and entire Andan
Sea by 31 May.

On 16" May IMD issued Monsoon onset over
Kerala is likely to be on 4th June %4days.

2023 southwest Monsoon onset over Kerala on 8th
June 2023 against the normal date of O1st June.
Covered most parts of the country some parts of
Rajasthan and adjoining areas of Haryana and
Punjab by 28" June

Delay in advance over Peninsula and adjoining
central India by 7-12 days, northeast India by 5

days and early advance over northwest India
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Current Status of Monsoon 2023 - N
All India Summer Monsoon Rainfall

DAILY MEAN RAINFALL (mm) OVER THE COUNTRY AS A WHOLE (2023)
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JUNE 2023 1-Jun TO 30-Jun
REGION ACTUAL |[NORMAL| % DEP Rainfall Anomaly over Core Monsoon Zone

STANDARDIZED RAIMNFALL AMOMALY OVER THE CORE MONSOOM ZONE REGION

COUNTRY AS A WHOLE 148.6 165.3 10.0 o chaae |
NORTHWEST INDIA 111.1 78.1 42.0 ' i

EAST & NORTHEAST INDIA 269.9 | 3284 -18.0
CENTRAL INDIA 160.4 | 170.3 6.0

SOUTH PENINSULA 88.6 161.0 -45.0 $33333733233323:73373%+883138¢

STANDARDIZED RAINFALL AMOMALY
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Current Status of Monsoon (30 June 2023)

(202HDAILY MEAN RAINFALL(mm]) OWVER THE FOUR HOMOGENEOUS REGIONS
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YEAR JUN JUL AUG SEP JJAS |lOD events
1950 19.1 18.9 8.1 20.9 4.2
1954 14.6 4.8 9.5 47 5.1
ELNINO 1958 26.1 12.6 26.2 37.6 14 _
1962 -18.2 0.1 8.4 25.2 3.9 » During most of the recent
ELNINO 1965 30.1 4 24.6 22.5 -18.6 - :
toes a2 = + > o El Nino years, June rainfall
1968 -10.5 10 .16 23.3 -8 was normal
1969 21.2 14.3 8.7 3.5 3.8
ELNINO1972 -26.2 27.2 -13.8 -23.2 223 [velOD > In 16 of the 25 years, when
1974 25.7 0 9.3 -14.5 -10.4 June rainfall w low
1979 -15.8 -15.1 17.5 19 116.7 a as belo
ELNINO 1982 174 | 1738 8.3 249 | -11.4 [WeloD normal (<92% of LPA), July
ELNINO 1987 21.1 21.5 4.6 -10.3 143 :
1957 94 5 118 5 T rainfall was normal (94-
1995 16.5 14.2 4.8 7.3 43 106% of LPA)
ELNINO 2009 -47.1 1.9 24.1 115.2 -18.3
LA NINA 2010 145 6.7 7.2 17.9 5
2012 -26.9 -9 3.7 17.2 3.6 [+velOD
2014 -44.3 = 8.3 12.9 -10.1
2016 -10.7 10 6 1.1 0.3
2019 31.3 5.9 17.7 55 11.8 |+velOD
ELNINO 2002 0.6 -13.4 0.8 26.6 9.6
ELNINO 2004 0.6 13.4 0.8 26.6 9.6
ELNINO 2015 14 14.4 21.6 22.6 12.7
ELNINO 1997 3.8 1.5 3.2 -10.2 0.2 |+velOD |
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Observed track of “Biparjoy”
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« 51" June/1730 IST: Low pressure area over
southeast (SE) Arabian Sea (AS)

Daksal 00 115 2T D 19/00, 25kT87 . 5th/0530 |ST: Depression(D) over SE AS.

Rajasthan Jipur
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R 10/00, 75KT, VSES
09/12, 65KT, VSCS——° N
"—09/00, 75KT, VSCS Karnataka§
08/00, 75KT, VSCS- -
07/00, 55KT, SCS——¢ 07/06, 65KT, VSCS
06/06, 30KT, DD—— 06/12; 35KT;
06/00, 25KT, D

«61/1130 IST: Deep Depression(DD) over
SE AS.

] +61/1730 IST: Cyclonic Storm (CS)

‘BIPARJOY” over eastcentral (EC) AS.

« 71/0530 & 1130 IST: Severe Cyclonic
Storm & (SCS) Very Severe Cyclonic
Storm (VSCS) over EC AS.

«11™/0530 IST to 12t 2330 IST: Extremely
Severe Cyclonic Storm (ESCS) over EC
AS.

« 13t/ 0530 IST: VSCS over EC AS till
landfall.

151/ 2330 IST : SCS over Gujarat

. #16™M/ 0830IST: CS over Gujarat
% » 16"/ 2330 IST : DD over Gujarat
A« 17%M/ 0830 IST : D over Rajasthan




' Typical track and intensity forecast issued on 9th June evening (1730 IST) 6 days ahead
and 12th June morning (0530 IST) nearly 4 days ahead of landfall (demonstrating

accuracy In track and landfall prediction)
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Forecast Accuracy (Genesis, Track, Landfall, Intensity)

« Extended Range Outlook issued on 15t June:

« 5 days prior to depression & 14 days prior to
landfalll about five days ahead.

« There was almost zero landfall point error

e e It enabled disaster managers to ensure
| .%? 1 e

minimum loss of lives and properties

N b Landfall Point Forecast Errors of ESCS "BIPARJOY" in
comparison to Long Period Average Errors (2018-22
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(FORMATION OF DEPRESSION OR HIGHER INTENSITY) 160 -
Low (1-33% PROBABILITY) RTINS
MODERATE (34-67% PROBABILITY) A -g 146.2
HIGH (68-100% PROBABILITY) P | £ 140
Y Area of eenesis o

g 120 -

Ll

7S

s 100 A

L ]

2 75.7

£ 8o -

=

= 59.9

S ©° 50.1

..__g 40 {3a.8

= 26.2 551

- 20 A 16 16.8 15.3 79 11.7 9.1

o . i M| m | .
12 24 72 84 96 108
Forecast Lead Time (Hr)
W = ——w  =—a W
IS D AT = =y W OP-LPE O LPA (2018-22)




Heavy Rainfall Events occurred in June 2023

Location of Heavy Rainfall events
occurred in JUNE 2023

HEAVY RAINFALL EVENTS (HEAVY, VERY HEAVY, EXTREMELY HEAVY)

JUNE 2023

Heavy Rainfall
(64.5-115.5 mm)

® Very Heavy Rainfall .
(1156 - 204.4 mm)g
Extremely

@ Heavy Rainfall
( >=1204.5 mm)

k4

96°E

Number of Very Heavy/Ext. Heavy Rainfall
events occurred in the month of June during

last 5 years.
Number of stations

YEAR Rainfall Category reported Events
2019 | V. Heavy (115.6 to 204.5) 211

Ext Heavy (more than 204.5) 52
2020 | V. Heavy (115.6 to 204.5) 262

Ext Heavy (more than 204.5) 36
2021 | V. Heavy (115.6 to 204.5) 277

Ext Heavy (more than 204.5) 35
2022 | V. Heavy (115.6 to 204.5) 178

Ext Heavy (more than 204.5) 72
2023 | V. Heavy (115.6 to 204.5) 377

Ext Heavy (more than 204.5) 62

2gE~L<r =i fa=smr—a fSsarsr
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Observed Temperature for Jun 2023

(TEMFPERATURE & ITS ANOMALY FOR THE MONTH TILL DATE) Number Of days TMAX above normal

1—28 JUMN 2023 . 1—30 JUn 2023 1—29 JUnW 2023
- (>4.4°C)
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Number of days of Maximum Temperature above Normal (>4.4 deg C) : June 2023
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Heat Wave Days in June (a) Climatology (1961-2010) (b) Year 2023

_.,,.ka) <R Number of Heat Wave Days June 2023

{ 3 (b)
s W - W, __ay d) Avg HW Days : June
3 19561-2010

4 o,
~ = 9.-_"\ :,7:.\'\'__-: -
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—1 7 . \:L_

HW Days JUNE
I o

[ 115 "
[ 6-10 ‘f“
Bl 11-20

- - . - - - - -
- s | e 3 L 4 ¢ ~ne L = 4 -5 d

s Above Normal Heat Wave Days were observed Eastern parts (\West Bengal, Odisha, Coastal Andhra Pradesh, Bihar, Jnarkhand, Chhattisgarh) and adjoining
central parts (East Madhya Pradesh, Vidarbha & Telangana) of the country.

+ Below normal Heat Wave days were observed over Northwestern parts (Punjab, Rajasthan, Haryana, Chandigarh, Delhi, Uttarakhand, West Uttar Pradesh,
West Madhya Pradesh & Gujarat) of the country. Most of the parts of Northwest India mentioned above didn’t experience any heat wave days in the month of

June 2023.
Qfg INDIA METEOROLOGICAL DEPARTMENT R D




Number of Heat Wave Days march 2023

HW Days March

Number of Heat Wave Days in April 2023
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Month-wise total Heat wave and Severe heat wave reported (one met sub-divi if reported one date
taken as one)-For March to June 2010-2023)

177
166

162
139
117

90

72,93

2010 2011 2012 2013 "2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 Average
days
700  Total Heat wave and Severe heat wave reported (one met sub-divi if reported one
date taken as one Met Sub-Div Day or MSD)-For March to June 2010-2023
600 578
=00 455
=
2
= 400
[ =N
w
o
Q 300
= 218
200 171 170 178
100
0 T - T . T T
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

Hate wave to Severe heat wave in
Summer 2023
> Total Heat wave and Severe heat

wave reported in summer of
March-June 2023 was 218 met-
subdivisiondays (MSD)

»> it was 3rd highest during last 23-
years after 2019 with 578 MSD and
2022 with 455 MSD

» June had very higher MSD reported
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Verification of JUN 2023 rainfall forecast

Observed Rainfall Category (Jun 2023) Rainfall forecast for Jun Month
(issued on 26 May 2023)
Observed Rainfall Category

Year 2023 (JUN) probability rainfall forecast for 2023 JUN

] ] ] ] 40°N

35°N —

3N —

30°N —

25°N —

20°N —
20°N —

15°N —
10°N —

10°N —

65°E 70°E 75°E 80°E 85°E 90°E 95°E 100°E

Above normal rainfall over many parts of Northwest and Northeast India
and some areas of South Peninsular India were correctly predicted.

Below normal rainfall over many regions of the Country also correctly
predicted.

2gE~L<r =i fa=smr—a fSsarsr 6/30/2023
INDIA METEOROLOGICAL DEPARTMENT
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Verification of Jun 2023 Maximum Temperature

Maximum Temperature forecast for Jun Month
Observed Temperature (Tmax) Category (Jun2023) (issued on 26 May 2023)

Observed Tmax Category
Year 2023 (JUN)

Maximum Temperature Outlook for June 2023

40°N

7] Above Normal

35°N —

L 30°N —

25°N —

20°N —

15°N

10°N —

GA°E TERE 76°E B0°E B4~E A8°E q2°g = 1okl White color over land area indicates Climatological probability Y
[ I I I T |

65°E 70°E 75°E 80°E 85°E 90°E 95°E 100°E

« Above normal Maximum Temperature over many parts of Gangetic Plains
and some parts of central India were correctly predicted.

el
A~ < = ~ET =T %gl_l?f < ararv 6/30/2023 %_:7&-‘“"‘
INDIA METEOROLOGICAL DEPARTMENT T
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Verification of Jun 2023 Minimum Temperature

Minimum Temperature forecast for Jun Month
Observed Temperature (Tmin) Category (Jun 2023) (issued on 26 May 2023)

Observed Tmin Category
Year 2023 (JUN}
| 1 1 1 | | | 1 1 40°N

Minimum Temperature Outlook for June 2023

Abave Normal
35°N —

30°N —
25°N —

20°N —

15°N —
Below Norraal 10°N —

BB°E TE'E V6°E 80°E B4°E 88°E 92°E A6°E White color over land area

« Normal to above normal Minimum Temperatures observed over south India,
east and eastcentral India were correctly predicted alongwith below normal
temperature over northwest India

= it
A~ < %gl‘l?f < ararv 6/30/2023 %‘b‘%ﬁﬁ.\
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Factors which influence June rainfall activity

The extremely severe cyclonic storm
“BIPARJOY” (6-19™" June 2023) formed over
Arabian Sea.

It helped in advance of monsoon in initial stage
It caused heavy rainfall over Gujarat, Rajasthan,
MP and adjoining UP

The MJO was in unfavourable phase during initial
days of the June and later helped for the
formation of Cyclonic storm over Arabian Sea.
However, the MJO was weak during later period.
The formation of two low pressure system (LPS)
over north Bay of Bengal, i.e. 9" June and 25t
June 2023 helped in advance of monsoon and

good rainfall activty

Tracks of BIPARJOY
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“~] @ :|ESSTHAN 34 KT
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D: Depression

DD: Deep Depression

CS: Cyclonic Storm

SCS: Severe Cyclonic Storm
VSCS: Very SCS

ESCS: Extremely SCS

$...{| NI : Observed Track
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Latest Global SST Departures (°C) and
ENSO Conditions over Pacific

Recent evolution of NINO SSTs

Average SST Anomalies

28 MAY 2023 — 24 JUN 2023 SST Anomalies Data source
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Equatorial Sﬁs were above ‘g\verag‘e? across most of the Pacific Ocean, most of the Atlantic Ocean,
and the western and central Indian Ocean.

Tt =Hilemr=a fSas=smr—=—a fSsarsr %
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Observed and forecast SST

El Nino/La Nina event defined when the Oceanic Nifo (&) Plume of Nino 3.4 Model Forecast - un IC
Index (ONI) [3 month running mean of ERSST.v5 SST N e
anomalies in the Nino 3.4 region (5°N-5°S, 120- o
170°W)], threshold of +/- 0.5°C is met for a minimum .
of 5 consecutive overlapping seasons(3 months).

0.0
-0.5 —
1.0
-1.5 —

Nino 3.4 Anomaly (degC)

-2.0 —

The ONI is one measure of the El Nifio-Southern T
Oscillation, and other indices like SOI can confirm Eyr——

whether features consistent with a coupled ocean- monthly Nino3.4 mean Nino3.4
atmosphere phenomenon accompanied these Jan 071 NDJ  -082

periods. — Feb -0.46 DJF -0.68
Observation mar 011 JFM  -0.43

SUN
Apr 0.13 FMA -0.15
¢ON’ May 039 MAM  0.14 El Nifio
) AM 47
10N 4 5 ‘ Forecast JUT 0 2 D threshold
. . 0 142 — Jul 1.15 MJJ 0.81 ||ke|y to
£Q Aug 201  JJA 1.35 &
' "‘Nim‘)' Sep 2.65 JAS 1.94 cross 0.5°C
105 Oct 2.3 ASO 2.32
Nov 1.89 SON 2.28
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Latest ENSO & IOD Forecast : June 2023

Official NOAA CPC ENSO Probabilities (issued June 2023)

100+ based on -0.5°/40.5°C thresholds in ERSSTv5 Nifio-3.4 index

I La Nina — I B [ e *

90 1 1 Neutral

I El Nino
804
704
604
50 4

401

Percent Chance (%)

30
20

104

ol L] | [T L L]
™)) JA JAS ASO SON OND ND) DJF JFM
Season

El Niflo conditions are most likely to develop during
2023 southwest monsoon season
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10D - Aug 2023
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Mean |
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10D Index (°C)

Many models indicate development of positive 10D
during 2023 southwest monsoon season

ENSO

Model Predictions of ENSO from Jun 2023

Nino3.4 SST Anomaly (°C)
|

Statistical Models

Dynamical and statistical model averages predict El
NiAO to continue during monsoon season.

Monthly sea surface temperature anomalies for 10D region

0D index (*C)
> @ N @& o
\
b
~N

______________________________

Ensemble member —e— Forecast mean —e8— Past analysis —0  Month-to-date

www_bom. gov_au/climate

Bureau of Meteorology model also indicate
development of positive 10D during monsoon season.
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New Strategy for Long Range Forecast

ot All India averaged Season Spatial pattern of probability forecast for Based on
15t Stage (June — September) Rainfall the Season Rainfall over the country Statistical and

Forecast MME
April -
ond Gt Update for the April forecast for the All India Forecast for Season Rainfall: for the Four EEEsRel}
age averaged Season Rainfall and spatial pattern of Homogeneous Regions & Monsoon tatistical
Forecast probabilistic forecast over the country Convergence Zone (MC2) nd MME
May —
- }1'}“%;:;5{ c 4 I v India
A [ 1 m™NME India
g 4 HEl <Central India
Monthly S - e
Forecast Based on MME

End of May, June, July & August for subsequent T L R e a Al of Dynamical
one month rainfall models

In addition, Forecast for Date of Monsoon Onset over Kerala in May
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Probabilistic Forecast for the 2023 July Rainfall over the Country Based on the
Multi Model Ensemble Forecasting System.
* The monthly rainfall averaged over the country as a whole

probability rainfall forecast for 2023 JUL %

>

40°N

during July 2023 is most likely to be normal (94 to 106 % of

35N — LPA) and most probably within positive side of the normal.

* The LPA of rainfall over the country during July based on
the data of 1971-2020 is about 280.4 mm.

30°N —

25°N —
* Normal to above normal rainfall is most likely over most

20°N parts of central India and adjoining south peninsular and

—_— east India and some areas of Northeast and Northwest

India.
10°N —

L)

» Below normal rainfall is most likely over many parts of

L)

65 70°E 75 80°E  85°E  90°E  O5°E  100°E northwest, northeast and southeast peninsular India.
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Probabilistic Forecast of Temperatures over the Country during July 2023

Maximum Temperature
Maximum Temperature: During July 2023,

Maximum Temperature Outlook for July 2023

normal to above normal maximum temperatures « s
are likely over most parts of the country except ="- S —

some areas of northwest and peninsular India =

where below normal maximum temperatures are =«

. Minimum Temperature
likely. 20N -

Minimum Temperature Outlook for July 2023

15°N 40°N

Minimum Temperature : Normal to above
normal minimum temperatures are likely over

65°E  70°E  75°E  B80°E  B5°E  90°E  95°E  100°E 30°N

35°N —

most parts of the country except some areas of

25°N —

northwest India where below normal minimum

20°N

temperatures are likely

15°N —

10°N
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IMD ERF System (CFSv2 coupled model based) : IC 29 June 2023
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ERF based on UM coupled model : IC 29 June 2023

NCMEWE CNCUM Eztended Eange Forecasts—g0230629
Precipitation {mm/day)

(Waek1: A0JUN-ORJUL) (Weak2: 07JUL—13JUL)

33"

Ja°M -

NCMEWE CNCUM Extended Eange Forecasts—g0230629
Precipitation Anomaly (mm/day)

[Wagk1: 30JUN-QBJUL)

(Weak2: 07JUL—13JUL)
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S[dTg 2023 & HIRS quf fadur &1 JHTT Ygatqa™

probability rainfall forecast for 2023 JUL

40°N

35°N —

30°N —

25°N —

20°N —

15°N

10°N —

65°E 70°E 75°E 80°E 85°E 90°E 95°E 100°E

mozs%amqiwﬁaﬁﬂammaﬁw
( BT 94 q 106%) 3R JHT: IH & IPRIHD
el & HidR g1 Bt HUTGAT 81 1971-2020 & 3HihSl &
arr%n'\r%?ﬂ & IR W W & quf BT TAGT THI
280.4 |

S[ATg 2023 & IR A HRd & ifUwixr = SR
AT & Sfefor uragidiy oik gdf HRa ik yahr Sz
SW-UHH YRd & $© &3] § AR § ddH 9
3ftre auf g1 & TUEaT 81 SWR-ufIH, IWR-yd 3R
SI&UI-Ud g YRd & &5 fexdl | 9H=g § S qui
g B JUTETT 81 YfH &7 & Wiav dhe omifed &
Siaarg Saeht SuraTe &1 ufafHifte o4 81

%2023%%%1?@@@13?%(Wﬁﬁ,mammﬁem)ﬁﬁmmm | 8 3PS A JAMIad
| & TY-HTY SABT HHTGATSHT B Wt g=ifen 81 4fH 87 F Wiar Hibg o/ifEa & Searg Heth e 1 yfafiftia owd 1 *eaiga

AT ¥ U ot A Saarg daeht HUTaETE 33.33% € |
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S[ATS 2023 & SR = W H YA BT ST qaiqa

ST aH A W 2023 & E?R-H a'-'lT Maximum Temperature
3fe SUfpad auH B9 B AHGAT §
Had IR U SR UGN URd & $O

& B DIgHY, WGl SMfUPdH dTUHME
M I A 389 1 U191 B |

AR F dP? M A R gHAH T T
dIUHE 819 & AHTGT § Had SOR-Uf3H

YR & $O &A1 Bl Sled, Sl G o

AR gAaH IUH §11 B SHEAT 8

Minimum Temperature

INDIA METEOROLOGICAL DEPARTMENT R )




é SUBDIVISIONWISE WEATHER WARNING FOR DAY 1 y 2 SUBDIVISIONWISE WEATHER WARNING FOR DAY
- 1-7-2
) @

( 30-6-2023)

a0 \Weather warning for next 5-days 30 June-4 July 2023

Northwest India: Isolated Heavy rainfall very likely over Uttarakhand on
30t June, 03 & 04™ July; West Rajasthan, West Uttar Pradesh on 30" June,
East Uttar Pradesh and East Rajasthan on 30t June & 01st July. Isolated
Heavy to very Heavy rainfall is very likely over East Uttar Pradesh and
East Rajasthan on 30t June.

Central India: Isolated heavy falls very likely over Madhya Pradesh during
next 2 days.

West India: Isolated Heavy to very Heavy rainfall is very likely over
Konkan & Goa and Ghat areas of Madhya Maharashtra during next 5 days
2+ and Gujarat State during next 2 days.

East & adjoining Northeast India: Isolated Heavy to Very Heavy falls
very likely over Sub-Himalayan West Bengal & Sikkim, Bihar, Assam &
Meghalaya, Arunachal Pradesh during next 5 days. Isolated heavy rainfall
also likely over Gangetic West Bengal on 30" June & 03" July; Jharkhand
on 03 and Odisha on 03 & 04t July.

South India: Isolated heavy rainfall also likely over Coastal Karnataka &
Kerala during next 5 days; South Interior Karnataka & Tamil Nadu during
02nd-04t July; Coastal Andhra Pradesh & Rayalaseema on 03" & 04" July;
Telangana on 04™ July. Isolated very heavy rainfall also likely over Coastal
Karnataka, Kerala and Tamil Nadu on 03" & 04t July.
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