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

Rainfall Forecast for second half of the Monsoon season and rainfall
and temperature during August 2023

31st July 2023
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2312023 Cyrrent Status of Monsoon (31 July 2023)

All India Summer Monsoon Rainfall

DAILY MEAN RAINFALL {(mm) OVER THE COUNTRY AS A WHOLE (2023)
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Rainfall Anomaly over Core Monsoon Zone
STANDARDIZED RAINFALL AMOMALY OVER THE CORE MOMSOON ZONME REGION
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SUBDIVISION RAINFALL MAP P

Period : 01-06-2023 To 31-07-2023

ALL INDIA
Actual Normal % Dep.
4670 4458 5

CATEGORYWISE NO. OF SUBDIVISIONS

LARGE EXCESS 2
EXCESS 10
NORMAL 18
DEFICIENT 6
LARGE DEFICIENT 0
NORAIN o

Legend
B Large Excess [ 605 or more] [ Excess [ 20% to 58%] [| Normal [-19% to 19%) [] Deficient [-58% 10 -20%] | Large Deficient [-89% 1o -60%] | No Rain [-169%] [| Mo Data

)R-mF Il figures are based on operation data.
b) Small figures indicate actual rainfal (mm), while bold figures indicate Normal rainfall {mm).

<) Percentage Departures of rainfall are shown in brackets.

v’ East UP, Bihar, Jharkhand, Gangetic Wes
Bengal, Keral had deficient rain

v' All other s had normalto
excess
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RAINFALL STATISTICS - MONSOON 2023

JUNE 2023 1-Jun TO 30-Jun JULY 2023 i-Jul  TO 31-Jul

REGION ACTUAL [NORMAL| % DEP REGION ACTUAL|NORMAL| % DEP
COUNTRY AS A WHOLE 151.2 165.3 9.0 COUNTRY AS A WHOLE 315.9 280.5 13.0
NORTHWEST INDIA 115.0 78.1 47.0 NORTHWEST INDIA 261.4 209.7 25.0
EAST & NORTHEAST INDIA 278.4 328.4 -15.0 EAST & NORTHEAST INDIA 286.8 424.1 -32.0
CENTRAL INDIA 160.4 170.3 -6.0 CENTRAL INDIA 391.4 321.3 22.0
SOUTH PENINSULA 88.7 161.0 -45.0 SOUTH PENINSULA 295.5 204.5 45.0

CUMULATIVE SEASONAL RAINFALL| 1-Jun TO 31-Jul
REGION ACTUAL |NORMAL| % DEP
COUNTRY AS A WHOLE 467.0 445.8 3.0
NORTHWEST INDIA 376.5 287.8 3.0
EAST & NORTHEAST INDIA 565.2 152.5 -25.0
CENTRAL INDIA 551.8 491.6 12.0
SOUTH PENINSULA 383.9 365.5 5.0

i
FOUR HOMOGENEOUS REGIONS OF INDIA
(Based on real time data)
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#31i2023 Current Status of Monsoon (31 July 2023) Rainfall July 2023
Rainfall over Homogeneous Region ®

{202HDAILY MEAN RAINFALL{mm] OVER THE FOUR HOMOGENEOUS REGIONS
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[l Large Excess [60% or more] [ Excess [ 20% to 59%] [| Normal [-19% to 19%] [ Deficient [-59% to -20%] |_ Large Deficient [-99% to -60%] [ | No Rain [-100%] || No Data i

:
Y
RABFALL (e
& B m
=t
SOUTH PENINSULAR INDIA
S
5

NOTES :
a) RainFall figures are based on operation data.
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b) Small figures indicate actual rainfal (mm), while bold figures indicate Normal rainfall (mm).
c) Percentage Departures of rainfall are shown in brackets.
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Rainfall over East & northeast India for July (1901-2023)
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Rainfall over Northwest India for July (1901-2023)
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Rainfall over homogeneous
region of East and
northeast India (280.9 mm)
was third lowest since 1901
Prior lowest rainfall years
were 2022 (234.8 mm) and
1903 (249.5 mm)

Rainfall over homogeneous
region of Northwest India
(258.6 mm) was highest
since 2001



Heavy Rainfall Events occurred in JUL 2023

Location of Heavy Rainfall events Number of very Heavy/Ext. Heavy Rainfall events
occurred in JUL 2023. occurred in the month of JUL during last 5 years.
e e | Number of
HEAVY RAINFALL EVENTS (HEAVY, VERY HEAVY, EXTREMELY HEAVY) pron PIGANTAVERTHER EVERT S J0LY 2023 ‘ ;& YEAR Rainfall Category stations
e | - V. Heavy (115.6 to
s ~Ha 2019 204.5) 753
Ext Heavy (more
than 204.5) 161
V. Heavy (115.6 to
2020 204.5) 447
Ext Heavy (more
than 204.5) 90
V. Heavy (115.6 to
1 1™ 2021 204.5) 638
e Ext Heavy (more
o VeI Heavy Rainfall 5 - than 2045) 121
i ()ﬁ 1N V. Heavy (115.6 to
d orowizer ¢ " 2022 204.5) 723
: 'ufb Ext Heavy (more
== - GALE LLGHTNING FLOODS / FVY RAIN than 204.5) 127
V. Heavy (115.6 to
2023 204.5) 1113
Ext Heavy (more
than 204.5) 205
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Major extremely heavy rainfall spell

» Extremely Heavy rainfall Event over Western Himalayan region and adjoining plains of
northwest India 8-13 July

» Extremely heavy rainfall spell over Gujarat, Maharashtra (including over Mumbai), Goa
and Karnataka during 18-28 July

» Extremely heavy rainfall spell over Peninsular India(Telengana and Andhra Pradesh)
during 26-28 July

Exceptional heavy rainfall

» 9 July 2023 —-Chandigarh IMD(Dist Chandigarh)-30cm and adjoining Haryana and HP- many
stations breaking the all time records-Main city experienced flash flood. HP has high losses

» 18 July- Saurasthra: Sutrapada (dist Gir Somnath) 54, Veraval (dist Gir Somnath) 52-736
evacuated and 358 rescued, 12 highways shut

» 20 July- Konkan: Raigad (Matheran: 40cm)- Raigada landslide

» 27" July-Telangana:Laxmidevipeta (Mulugu)-65, Chityal (dist J. Bhupalpally) 62, Regonda (dist J.
Bhupalpally) 47, Ghanpurjskb (dist J. Bhupalpally) 46, Parkal (dist Hanumakonda) 46,
Mogullapalle (dist J. Bhupalpally) 43, Mogullapally, Karkagudem-39 each)- one village completely
submerged and Army rescued villagers by Helicopter.
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Some Record breaking rainfall over HP during 8-12 July 2023 (in mm)

| Stations | Distric | NewAllTimeRecord | Previousrecord
_ Rainfall Date Rainfall Date
| Manali | Kullu 131.3 9 July 2023 105.1 09 July, 1971
| Solan | Solan 107 9 July 2023 105 17 July, 2015
| Rohru | Shimla 185 9 July 2023 170 25 July, 1966
| Ghamroor | Kangra 166 9 July 2023 164.8 19 July, 2021
Sirmaur 220 10 July 2023 189.2 26 July, 1973
| Nadaun | Hamirpur 160.5 9 July 2023 146 30 July, 1996
Lahaul & Spiti 83* 9 July 2023 78 28 July, 1951
Five Highest Rainfall Records of 24-hour rainfall State Station All time Record (mm)in Previous
in the month of July for New Delhi (Safdarjung) July Record(mm) in July
during 1958-2023
Year Date Rain (in mm) | Rank Chandigarh Chandigarh 302.2 (09.07.2023) 120.8(28.07.2017)
1958 20th-21st July 266.2 1st City
1982 | 25th-26th July 169.9 2nd Chandigarh  286.0(09.07.2023) 262.0(17.07.2000)
2023 | 08th-09th July 153 3rd Airport
2003 | 09th-10th July 133.4 4th Haryana Ambala 224.1(09.07.2023) 206.7(16.07.2001)
2009 27th-28th July 126 5th
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Verification of JUL 2023 rainfall forecast

Observed Rainfall Category (Jul 2023) Rai(?;illﬂézrgﬁa;(g TJournJeuéol\Z/ls?)mh

probability rainfall forecast for 2023 JUL

{bserved Rainfall Category
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DISTRICT RAINFALL MAP \ Year 2023 (JUL) 40°N
Period : 01-06-2023 To 31-07-2023

35°N —
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30°N

25°N —

20°N —

20N — Hureaal
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10K 4 10°N —

White color over land area C pt ]

— [ [ \ \ I [
70°E BOYE 90°E togeg  Delom Normal 65°E 70°E 75°E 80°E 85°E 90°E 95°E 100°E

1} Large Excess [ 60% or more] [] Excess [ 20% to §9%] | Normal -19% to 19%] ] Deficient (9% to -20%) | Large Deficient [98% to -60%) [ No Rain [-100%]

« Above normal rainfall over many parts of west Central and Peninsular India and some areas of
Northwest India were correctly predicted.

« Below normal rainfall over many regions of the Northeast India and southeast Peninsular India

. and east URP-and-Bihar—-also-correctly-predicted.
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Observed Temperature during JULY 2023

(TEMPERATURE & ITS ANOMALY FOR THE SEASON TILL DATE)
1 JUN=30 JUL 2023 1 JUN=3T WJUL 2923 1 JUM—30 JUL 2023
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Verification of Jul 2023 Maximum Temperature

Maximum Temperature forecast for Jul Month
Observed Temperature (Tmax) Category (Jul 2023) (issued on 30 June 2023)

Observed Tmax Category
Year 2023 (IUL)

Maximum Temperature Outlook for July 2023

40°N

7] dbove MNormal 35°N —

30°N —

25°N

Normel 20°N —

15°N

10°N —

Helow Maorraal

100°E
6O°E TE*E T6°E G0°E B4°E BE°E 92°E A6°E

« Above normal Maximum Temperature over many regions along the Gangetic plains and
Northeast India were correctly predicted.

« However, Below normal Maximum Temperature observed over many regions over the
Northwest, Central and peninsular India could not be predicted correctly.
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Verification of July 2023 Minimum Temperature

Minimum Temperature forecast for July Month
Observed Temperature (Tmin) Category (July 2023) (issued on 30 June 2023)

Observed Tmin Category Minimum Temperature Outlook for July 2023
Year 2023 (JUL)
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« Normal to above normal Minimum Temperatures observed over some parts of the Northeast,
east central and northwest India and Kerala were correctly predicted.

« However, Below normal temperature observed over westcentral and major parts of peninsular
India, Ladakh could not be correctly predicted.

BA°E TEE TB°E 80°E B4*E 88°E 92°E qE*KE
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13 Temperature records in July 2023

JUL 2023 Max Temp (°C) Min Temp (°C) Mean Temp (°C)
ACTUAL 31.88 24.90 28.39
NORMAL 31.62 24.33 27.98

ALL INDIA » Average Mean
ANOMALY 0.26 0.57 0.41

TOP RANK tem perature over

since 1901 20 2 8 Indian region during

ACTUAL 32.11 23.98 28.05 JUl 2023 iS 8th warmest

NORTHWEST INDIA

ANOMALY -0.74 0.42 -0.16 - .
— Temperatu_re IS 2
since 1901 94 13 67 warmest since 1901
ACTUAL 33.14 25.53 29.34
NORMAL 31.45 24.41 27.93 > East & Northeast India

EAST & NORTHEAST INDIA
ANOMALY 1.69 1.13 1.41 observed warmest
TOP RANK .
s . 1 . minimum temperature
ACTUAL 31.28 25.09 28.19 since 1901.
NORMAL 31.19 24.72 27.96
CENTRAL INDIA
ANOMALY 0.09 0.37 0.23
TOP RANK
since 1901 34 8 25
ACTUAL 31.53 25.06 28.30
NORMAL 31.20 2454 27.87
SOUTH PENNINSULAR INDIA
ANOMALY 0.33 0.523 0.43
TOP RANK
b 4 since 1901 14 7 9 bl
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Mean Temp.(°C)

Min Temp.(°C)

Mean Temperature (All India)
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Mean Temperature (East & Northeast India)

1981-2010 NOR mean

(JUL)

mm East & Northeast India mean
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Factors for good rainfall activity during July Month

~HAtmosphere  did g R West Pacific Storm Tack :JUL 2023
temperature (ElNInO COﬂdI'[IOI’l 100°E  110°E  120°E  130°E 140°E 150°E 160°E 170°E  180°E
SO°N I 1 ; 50°N
» Southern Oscillation Index (SQOI) is in neutral range. so | i el f&
no impact of El Nino. ol T BT soN
: S ) L
» Indian Ocean Dipole Mode Index (DMI) was neutral s 2 AT 0N
: iy SR
(slightly positive) T A |
» Madden Julian Oscillation (MJO) was in favourable o BN “m | o
phase on many days to cause enhanced convective oy | s [T 1 o
activity. %‘, . fliﬁ{;b : T T
0° ML (I > “”?5 | 0°

» Western Disturbance helped to get good rainfall over e T T i T 10k

LPS

» Formation of four low pressure system (LPS) , one IEY 1 5 6 12
Land depression (10-11 Jul), Four over Bay of Bengal 1 2 3 19
) . ] ) 2019 | 4 4 15
(16-17 Jul, 20-22 Jul, and (24-28 Jul, 29-31 July). —— e
» These LPS helped to get good rainfall over central - ;‘ 4 ;g
, . . 1 4
Indian region and west coast of India. ] . . 1
> Total number of LPS days was 15 against normal of 1.45 183  3.27 13.56

$13. in Jul
/,*;?)Sdays LS I =ier= fa=s=r=y fasarsrw %
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Major Synoptic Systems

‘/Formation of four low pressure system (LPS) , one Land depression (10-11 Jul), Four over Bay
of Bengal (16-17 Jul, 20-22 Jul, and (24-28 Jul, 29-31 July).

‘/Monsoon Trough lay to the south of its normal position on many days favouring rainfall over

central and peninsular India

‘/East-West shear zone was seen and persisted 17-28 July in the week while oscillating roughly
within Lat. 17° N to Lat 20° N between 3.1 & 7.6 km above mean sea level tilting southwards

with height.

\/Off-shore trough was seen very shorter period DURING July 2023 along west coast: Only seen
during 1-8 July from Gujarat coast- Kerala coasts and then off south Maharashtra coast to

Kerala coast on 13-15 July

> 4 WDs affected north India(with 1 WD of 5-11 July interacted with monsoonal systems, 13-18,
20-23 and 28-31 July 2023)

=gr=<t il fas=smr—=—a fS=arsr %
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Latest Global SST Departures (°C) and
ENSO Conditions over Pacific

Average SST Anomalies Recent evolution of NINO SSTs

SST Anomalies Data source

25 JUN 2023 - 22 JUL 2023
= T

08 NINO 4 CPC, USA
0.2 1
u.
-0.2 1
041
_D<6.
_D{&-
_1.
1.2
AUG SEP OCT NOY DEC JAN FEB MAR APR MAY JUN JUL
2022 2023
Y21NINO 3.4 —
0.6
0.3
0-
-0.3- /
-0.6
Data source CPC, Z?’E'W
The latest weekly SST departures USA Mo S OB WV Oic N F8 W MR W N L
are: 2TNINO 3
1
Niﬁo4 0.80C Uz- F/\/\/—/—/
Nifio 3.4 1.18C UV
Nifo 3 1.7C "E'zaa::lu:!c;2 SEP OCT  NOV  DEC ;"5‘5‘3 FEB MAR  APR  MAY JUN  JUL
Nifio 1+2 3.58E 33 NINO T2
e
TON 0_;
~ (2 -3 < =2 0.5 4
C(: - [ T NInho Nino =S ‘E ;
- | by
B l TUAlG  SEP OCT  NOV DEC  JAN FEB MAR  APR  MAY JUN  JUL
2023

e T BT S 2022

Equatorlal SSTs were above average across most of the Pacific Ocean and over parts

of Indian and Atlantic Oceans.
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Latest ENSO & IOD Forecast : July 2023

Official NOAA CPC ENSO Probabilities (lssued JUly 2023 Model Predictions of ENSO from Jul 2023
100+ based on -0.5°/+0.5°C thresholds in ERSSTv5 Nifno-3.4 index 3
I La Nina 5 -
90 Neutral v - A -
= ENSO =
801 _— : 2
g 7 o A e
g s60- z . : ——
c I 5 =
& s - -
= .
5 s0- = . : S
a A : v
c - R U U S P U S AU SEUUUUY AU SN, -~ e S
€ a0 =
= 2
S 30, = -
20/ -5
-2
104
-2.5
0
ON  OND 5
Season \ﬁoé’ 09@ F ¥ L s e ¢ S
L ¥

El Nifo is favored through Northern Hemisphere winter 2023-

AT hat El Nif ] Wy
24, with chances exceeding 90% for most of the period. Nearly all models indicate that El Nifio will persist into

the Northern Hemisphere winter 2023-24.

. Monthly sea surface temperature anomalies for IOD region
Negative 10D 10D - Aug 2023 Positive 10D Y P ¢
T T T T T T T
BoM | : 1 e
| .
cansIpPs |- ! i e
| 1 +0.8 ’/‘.'4\—0—_.
ECMWF |- : : — 5 ron p
| | IOD é 0.0 /\/\ d
METEQO - £ ~d
I | g 08— e — — o — o — — — — ]
UKMO |- : : - s )
! 1 ! 1 I ! I 4

-20 -16 -1.2 -08 -04 0.0 0.4 0.8 1.2 1.6 2.0

10D Index {“C:I -0 FEB ;l)pg APR MAY JUN JuL AUG sEP ocT NOV DEC 213\;44
Climate models indicate development of positive IOD during Bureau of Meteorology model also lndlcatemcpimevelopment
2023 monsoon season of positive 10D.
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New Strategy for Long Range Forecast

15t Stage All India averaged Season (June — Spatial pattern of probability
Forecast September) Rainfall forecast for the Season Rainfall
: over the country

April
2nd Stage Update for the April forecast for the Forecast for Season Rainfall: for
Eorecast All India averaged Season Rainfall | the Four Homogeneous Regions &

and spatial pattern of probabilistic Monsoon Core Zone (MC2)

May forecast over the country

:\:/'(;)r';tch;;’t End of May, June, July & August for | Probabilistic Forecast for Monthly

subsequent one month rainfall
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Probabilistic Forecast for rainfall during August to September, 2023

probability rainfall forecast for 2023 Aug+Sep

40°N » Rainfall over the country as a whole during the second
emtema | [T . half of monsoon season (August to September, 2023), is
— S most likely to be normal (94 to 106% of Long Period
avoveNormat [ T Average (LPA)), most preferably on the negative side of

the normal.

30°N —
» LPA of the August to September rainfall over the country
as awhole based on data of 1971-2020 is 422.8 mm.

25°N —

» Normal to above normal rainfall is very likely over east
central India, many parts of east and northeast India and
most subdivisions along the Himalayas .

20°N —

15°N — . ; .
» Below normal rainfall is most likely over most parts of

Peninsular India, and western parts of northwest and

10°N = central India

White color over land area indicates Climatological probability ‘Q A O o .
| | | | I | » White shaded areas within the land region represent
Ok 7R TR BOR BYE SR 99 10E - limatological probabilities, as there is no preferred signal

from the model.
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Probabilistic Forecast for rainfall during August, 2023

probability rainfall forecast for 2023 August

. 1. Rainfall averaged over the country as a whole during

August, 2022 is most likely to be below normal (<94% of
Long Period Average (LPA).

35°N —

30°N 2. LPA of rainfall over the country as a whole during August

based on data of 1971-2020 is 254.9 mm

25°N —

3. Normal to above normal rainfall is very likely over most parts
20°N —
of subdivisions adjacent to / along the Himalayas, east

15°N 1 central India, and many parts of east and northeast India.

10N — 4. Below normal rainfall is most likely over most parts of

White color ovrr tand area indi(l:ates Cllmatolog;cal probability | | 1} | Pen | nsu I ar In d | a, an d m any areas Of western p arts Of

65°E 70°E 75°E 80°E 85°E 90°E 95°E 100°E i
northwest and central India.

5. White shaded areas within the land region represent

climatological probabilities.
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Probabilistic Forecast of Temperatures over the Country during August 2023

Maximum Temperature

Maximum Tem perature: Mt Temperature Outlosk for Auguct 2023
« During August, 2023, above normal monthly maximum
temperatures are very likely over most parts of south

Peninsula, east and northeast India, and some parts of
northwest and central India.

25°N —

20°N —

« Normal to below normal maximum temperatures are very
likely over some areas of north peninsular India, east central
India and Gangetic plains.

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

Minimum Temperature : Minimum Temperature

Minimum Temperature Qutlook for August 2023

« Above normal minimum temperatures are very likely over
most parts of India except some parts of the northwest and
northeast India where normal to below normal minimum
temperatures are likely

35°N

30°N —

25°N

20°N —

15°N —

10°N
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Summary

» Rainfall during Aug-Sep, 2023

» Rainfall over the country as a whole during second half of the monsoon season (Aug. to Sept.), 2023 is most
likely to be normal (94 to 106% of Long Period Average (LPA)), most preferably on negative side of
normal.

» Normal to above normal rainfall is very likely over east central India, many parts of east and northeast India
and most subdivisions adjacent to / along the Himalayas . Below normal rainfall is very likely over most parts
of Peninsular India, and western parts of northwest and central India. .

» Rainfall during Aug. 2023

» Monthly rainfall over the country as a whole for August 2023 is most likely to be below normal (< 94 % of
Long Period Average (LPA)) with a tendency to be in the negative side of the normal.

» Normal to above normal rainfall is most likely over most parts of subdivisions adjacent to the Himalayas, east
central India, and many parts of east and northeast India. Below normal rainfall is most likely over most parts
of South Peninsula, and many areas of western parts of northwest and central India.

» Temperature during Aug. 2023

» Above normal monthly maximum temperatures are very likely over most parts of south Peninsula, east and
northeast India, and some parts of northwest and central India. Normal to below normal maximum
temperatures are most likely over some areas of north peninsular India, east central India and Gangetic
plains.

» Above normal minimum temperatures are most likely over most parts of India except some parts of the
northwest India where below normal minimum temperatures are likely

» EINino and IOD condition
» EIl Nino conditions are likely to intensity further and continue upto early next year. Neutral IOD conditions may be
replaced with positive IOD conditions during remaining part of the monsoon season.



Probabilistic Forecast of rainfall during
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probability rainfall forecast for 2023 Aug+Sep
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IHIET 2023 F SR HRA 7 aNT T FHTGAT FT GaTTATT

Probabilistic Forecast of rainfall

during August, 2023 * 3O, 2023 F NI T & F 1A a9 WA FehaA (<94%
TdIv) gist Y HTGAT &
% 1971-2020 ¥ HH3 & YR W HT AW & T War &

IITET T quT T TdIv 254.9 A 2 |

% 3T 2023 & e, RATaT ¥ ¥e 3u@s) & rferhier fREar,
qdt 7L IR 3R 7 3R 394 R F Fo fowql # gy
¥ AT GIART & 3F aut g1 i FHTa=T g1 gfavor ey
& rfaerr REal i sw-afdas ik A aIRa ¥ afeags
fRaT & HS AT & FTHATTT H FH guT gl T HHTGAT 8

< A A F fiay ahe SR A STerarg datl FHTaaArHt H1
gfafafied w3 2|
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30°N —

25°N —

20°N —

15°N —

10°N —
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IEA 2023 & SR &2 3T F ATIATA HT WHTAT qaTeT AT

IR TH dITIHTT
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Maximum Temperature
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Minimum Temperature




Extended Range Rainfall Forecast (27 Jul 2023 I1C)

IMD
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Forecast Rainfall Anormaly (mm Zday)
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Precipitation Anomaly (mm/day)

(WeekD: DdallE—104UE)
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Thank you
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