WA ¥R / GOVERNMENT OF INDIA
yeet fa@™ @A™ / MINISTRY OF EARTH SCIENCES
Yeat quitett [a§= e / EARTH SYSTEM SCIENCE ORGANIZATION

WA HEw fam= fawm / INDIA METEOROLOGICAL DEPARTMENT

CLIMATE DIAGNOSTICS BULLETIN OF INDIA
S 2023

JANUARY 2023

ATATIS T & AhSl W ATRA fagawo

NEAR REAL - TIME ANALYSES

T8 SR 88°8 D6

RAINFALL % DEPARTURES JANUARY 2023 (REAL TIME)

H 32N
32N

16 H Ha6°N

8 if-h

T2°E S0°E B8°E
B N [ e ] |
LARGE EXCESS ~ EXCESS
+60% OR MORE  +20% TO +59% E&arﬁo -19% PZT%GTEJ ng% E“‘;q‘?ﬁ%‘ S’g%“" wags‘zl :

B T Horeryg R v giet a9

ISSUED BY : Climate Monitoring & Prediction Group



IHEd 2023 (W)
e &t gea fasivand

wga foig:
gfeor yrrgfaw w1 srftean quEE (30.59°8 dumm foEEt 0.59°8/.) 1901 | 3@
Ted Ifae @ | gd 3R SeR-gd wwa @t aw (1.9 fa. ') 1901 | el wed ww W

Iia & ot RafEt
TERIH T, TAYRY T, BeEE, Il 3Niaie wdledh, fagy, deimunm & %3 um 7 %
et & fo oo @@

aqt @t ferwand:

R | F W A AN A TR @ SRE TR @ 86% ot | 36 WiEW SU Hewl
T W 5 37 HSol °§ AW W AR, 1 I Heel ® IiHew, 5 # wWEER, 5 °© AWE 9@ @A,
17 39 Heell # WHFY | HIh ®H, 3 30 Heell § wIe oul et g2 (3Nt 1) | affewr 1 #
e, 2023 ® 3IU HeA-aOR awi @ 3Afwe (Ta. W) & Iziu ww R | s 2(T) H Ww R
A 3w @ fafvm am & g€ aw (fa. @) Toen wen @ | stEe 2(ah) # W @ dRW WM @
fafim w4 g8 awl femmfa (. o) sorien mon 2 | emgdt 3 WEM @ ERW R WRA 3R BR
sy A A 3w awl faerar guar @

MG 4 § oW 1951 | @ qF H T URA AR TR GWEH G F &9 fa awi
! YT e W B | WE A aW WA & giem gEgfen # (Wl @ 35%), Se-uimem
U (TAMT, @ 128%) A0 WA (TART. & 26%), 991 Y8 AR Sei-gd a™d & (AT
M 11%) @

afetem 2 ® UR & SNW 24 WA H g Wit (7.0 A W Irfhem) Tw ot LI @t
TR Tl R | o 5 R W ol et RIW ey g R |

AHHGA TN gEwE (TW.STE.):

et aHul elchich TGRS WOA 1 Teh Goehieh @ S shelel ol WX 3nenfia gan 2 |
g gohie Yok Rafa § wumeTw SR ong Refd # o @i B | W@ YR W o wiew @
fafa oo oftwmr &t 2, 7@ Goenie Iifaeh RUTEER T oATES Bl 2 | A 6 (T, o, )
H et 2023, FRER 2022 - TWAl 2023 (4 WE & WiOW) @@ § 2022 - SEed

2023 (8 WE & Gfem) & WG G¥Ul Guhich ST T ¥ |

THEl HE % SN TeRAH TS R TONE N9 % g9 WM H e I / yeiE I
Rafat ©, SefE Euee wem, W R AU IR 3u fearertw ufem smer stv fafww
®HS AN H T Y / Yo Yok Raft @



QR ¢
A 7(T) qen 7(F) FEI: W THE GAE @ A4l TH fomwid @Ema B | sveien
TAT FMUTEE A T W 3

qaA
et 8(W) @en 8(sf), 9(u) @em 9o(sht), 10(W) @em 10(sh) © wHI: USA W 850,
500 3R 250 TAWM.U. W W &0 URER0 @WET a9 THH! TaEwta & gz 2 |

o fawa qen aW e (G defime 3R ®im wewe):

et 11(T) den 11(SH) # 250 TAW.U TR W wWea an faua qon zaew faumta w
ot W ® | S yer et 12(T) den 12(A) # mem g g qen sEent femnta @t gwia
2 | ERE g HUTEE A g T |

afemt defain fafEwor (ehee.em.):
WA & A g1 IErE # argm St fafwor (afe/d?) s 13 # guig W E

AYHA:
men Witk SAfereRan qen JAaH quuE faEta g 14(T) den 14(h) @ g W

sut feqt / she ufbmt @ pfaem

Mgt 15(W) wen 15(sH) # ofereaw  (REaw) Awwm W@ 90 (10 d) uderw @
arfereh(chm) o feet o1 gfero goien T R | foe 16 A P AWM A wed wE #1971 A oW
TF B ST AUHH M MU E | 5 96 B O NHa o TR W E | W a6 B TS WE &
mea auaE 19.9°R (AuEE femRe 0.29°R.) W@ | 3Mmegdt 17(T) @en 17(sh) # I wwwut
gl % @i 1971 W 3@ A% B WA WE & IR W@ Afuwad iR gAAH qoEEi @t sfEen
ToE e § | It 18 (T) A« 18(sh) H WX @ I @ uwa IR # uR wwed @i e
afehan 3R FAaw AOEE Rfat # gEen I3 2 | afee 3 W WE % SR @ duEe
faamfa g T 21

= T ponfemt
TH WE ool &t @E 8§ 30 THadl - 2 WEd % SH Uk e o | o 19 @
@l @l WM guTen T g |

fiz @ yoia wEEERl w® gt |ae auEe fEeta
AGA 20 IW wizada T wd o HEWETRI W T Tag amde fadta g 21

ot Ao gewiw A YA AP W AUHE gEdiE
aferuit e gorehich (ATfeTRt 4) 20 UE & SNH o9 (2.3) @ |

TR IR, T GG

MG 21 I TR FHgeit & @ F WAATRE. TH gEgER I 2 |
IR AR T

MG 22 ATUHTA HAT T gITar @ |

2



JANUARY-2023
MAIN FEATURES OF THE MONTH

Highlights:

In January, over India, the mean temperature was 19.93°C with an anomaly of 0.29°C. Over
South Peninsular India the maximum temperature was the eighth highest (30.59°C with an anomaly of
0.59°C) since 1901. Rainfall over the homogeneous region of east & northeast India (1.9 mm) was the
fourth lowest since 1901.

Cold Wave conditions:

The cold wave/severe cold wave conditions were observed mainly over northern, northwestern
India, and central India. The following table gives subdivision-wise occurrences of the number of days
of the cold wave/severe cold wave during January 2023.

No. of days of Cold wave/Severe Cold Wave JAN 2023
Most Many Few Isolated
Part/Sub div Places Places Places Places
Bihar 6
Chhattisgarh 1
East Madhya Pradesh 1 2 6
East Rajasthan 1 6 1
East Uttar Pradesh 2 2
Haryana 1
Haryana, Chandigarh and Delhi 1 1 4 2
Himachal Pradesh 1 4
Jharkhand 1
North Interior Karnataka 2
Odisha 1
Punjab 1 2 1 3
South Interior Karnataka 1
Telangana 1
Uttarakhand 1
Vidarbha 1
West Madhya Pradesh 1 1 6
West Rajasthan 3 2 4
West Uttar Pradesh 1 1 4

MOST PLACES (76-100%), MANY PLACES (51% to 75%), FEW PLACES (26% to 50%), ISOLATED (up to 25%)
Source: Weekly weather report, New Delhi

Rainfall Features:

During the month, rainfall realized over the country as a whole was 86% of its LPA. Most of the
subdivisions received deficient/large deficient rainfall except some subdivisions from the north and
northwest India and Kerala & Mahe and Lakshadweep.

During the month, out of 36 meteorological subdivisions, 5 received large excess rainfall, 1
received excess rainfall, 5 received normal rainfall, 5 received deficient rainfall and 17 received largely
deficient rainfall and 3 subdivisions did not receive any rain (Fig. 1). Table 1 shows the subdivision wise
rainfall statistics (mm) for the month.



Fig. 2 (a) shows the spatial pattern of rainfall (mm) received during the month. Parts of Jammu
& Kashmir and Ladakh, Himachal Pradesh, Uttarakhand, and Lakshadweep received more than 50 mm
of rainfall. Fig. 2(b) shows the spatial pattern of rainfall anomaly (mm) during the month. Rainfall
anomaly was negative over most parts of the country except north, and northwest India and
Lakshadweep. Rainfall anomaly of more than 40mm was observed over parts of Jammu & Kashmir and
Ladakh and Lakshadweep. A magnitude of negative rainfall anomaly of more than 20mm was observed
over parts of Arunachal Pradesh, Sub Himalayan West Bengal & Sikkim, West Madhya Pradesh,
Andaman & Nicobar Islands, and some isolated pockets.

Fig. 3 shows the daily variation of the rainfall over the country as a whole and four
homogeneous regions during January 2023. Fig. 4 shows the area weight averaged rainfall series for
January over all India and four homogeneous regions since 1951. Rainfall realized over homogeneous
regions of central India, south peninsular India, northwest India, and east & northeast India was 26%,
35%, 128%, and 11% of its LPA respectively. Rainfall over the homogeneous region of east & northeast
India (1.9 mm) was the fourth lowest since 1901. Prior lowest rainfall years were 1946 (0.3 mm), 2010
(0.7 mm), 2006 (1.4 mm) & 1923 (1.9 mm). Table 2 gives the list of stations that received heavy (=7
cm) rainfall in 24 hours during the month and the same is depicted in Fig. 5.

Standardized Precipitation Index:

The Standardized Precipitation Index (SPI) is an index used for measuring drought and is based
only on precipitation. This index is negative for dry and positive for wet conditions. As the dry or wet
conditions become more severe, the index becomes more negative or positive respectively. Fig 6 (a, b,
and c) give the SPI values for January 2023, October 2022 - January 2023 (4 months cumulative), and
June 2022 - January 2023 (eight months cumulative) respectively. During January, extremely
wet/severely wet conditions were observed over parts of Rajasthan state & Gujarat state, while
extremely dry/severely dry conditions were observed over Arunachal Pradesh, Assam & Meghalaya,
and Sub Himalayan West Bengal & Sikkim.

Cumulative SPI values of the past four months indicate extremely wet/severely wet conditions
over parts of Arunachal Pradesh, Assam & Meghalaya, Sub Himalayan West Bengal & Sikkim,
Uttar Pradesh state, Uttarakhand, Haryana, Chandigarh & Delhi, East Rajasthan, West Madhya
Pradesh, and South Interior Karnataka, while extremely dry/severely dry conditions were observed
over parts of Arunachal Pradesh.

Cumulative past eight months' SPI values indicate extremely wet/severely wet conditions over
parts of Assam & Meghalaya, Sub Himalayan West Bengal & Sikkim, Odisha, Uttar Pradesh state,
Jammu & Kashmir and Ladakh, Rajasthan state, Madhya Pradesh state, Gujarat Region, Madhya
Maharashtra, Vidarbha, Chhattisgarh, Telangana, Rayalaseema, Tamil Nadu, North Interior
Karnataka, and South Interior Karnataka, while extremely dry/severely dry conditions were observed
over parts of A & N Islands, Assam & Meghalaya, Nagaland, Manipur, Mizoram & Tripura, Sub
Himalayan West Bengal & Sikkim, Gangetic West Bengal, Jharkhand, Bihar, Uttar Pradesh state,
Haryana, Chandigarh & Delhi, and Chhattisgarh.

Pressure & Wind:

Figs. 7(a) & 7(b) show the mean sea level pressure & its anomaly respectively. The pressure
anomaly was positive over the northwest, northeast, and northern plains and mostly negative
elsewhere. Pressure anomaly was within the range of -1.0 to +1.0 hPa over most parts of the country,
except northwest India where was within the range of +1.0 to +2.0 hPa.

Figs. 8(a) & 8(b), 9(a) & 9(b), and 10(a) & 10(b) shows January 2023 mean circulation patterns
and their anomalies at 850, 500 & 250 hPa levels respectively. At 850 hPa level, an anomalous

4


http://www.ncdc.noaa.gov/oa/climate/research/prelim/drought/spi.html#drought

anticyclonic circulation was observed over the southwest peninsula and adjoining Arabian Sea. At 500
hPa level, an anomalous anticyclonic circulation was observed over most parts of the country and
adjoining seas. At 250 hPa level, an anomalous ridge was seen over most parts of the country.

Velocity Potential & Stream Function:

Figs. 11(a) & 11(b) show the 250 hPa mean Velocity Potential & its anomaly. Similarly Figs.
12(a) & 12(b) show the mean stream function & its anomalies at 850 hPa level. Negative values are
indicated by dashed lines. Anomaly in the velocity potential at 250 hPa level was positive over the
entire country, while anomaly in the stream function at 850 hPa level was negative over central and
peninsular India and was positive elsewhere.

Outgoing Longwave Radiation (OLR):

OLR anomaly (W/m?® over the Indian region and neighborhood is shown in Fig 13. OLR
anomaly was normal within + 10 W/m? over the entire country and adjoining both seas.

Temperature:

Mean monthly maximum and minimum temperature anomalies are shown in Figs. 14(a) & 14(b)
respectively. The maximum temperature was above normal over most parts of the country, except
some parts of east India, northwest India, west-central India, and south peninsular India. Maximum
temperature anomaly was more than 2°C over parts of Himachal Pradesh, Assam & Meghalaya,
Manipur, Mizoram, Jharkhand, Chhattisgarh, and Odisha. Maximum temperature anomaly was less
than -2°C over parts of Punjab, West Rajasthan, Haryana, Chandigarh & Delhi, Uttar Pradesh state,
West Madhya Pradesh, Bihar, Jharkhand, and Gangatic West Bengal.

The minimum temperature was above normal over most parts of the country, except some parts
of northwest India, west-central India, south peninsular India, and Lakshadweep. The minimum
temperature anomaly was more than 2°C over parts of Himachal Pradesh, Bihar, Telangana,
Chhattisgarh, and Odisha. The minimum temperature anomaly was less than -2°C over parts of West
Rajasthan, Saurashtra & Kutch, and South Interior Karnataka.

Percentage of Warm days/Cold nights:

Figs. 15(a) &15(b) show the percentage of days when the maximum (minimum) temperature
was more (less) than the 90™ (10™) percentile. Over parts of Assam & Meghalaya, Odisha, Coastal
Andhra Pradesh, Telangana, and Kerala & Mahe maximum temperature was greater than the 90"
percentile for more than 50 % of the days of the month. Over parts of South Interior Karnataka
minimum temperature was less than the 10" percentile for more than 50% of the days of the month.

Fig. 16 shows the mean temperature time series for the country as a whole for January since
1971. Five-year moving average values are also shown. The mean temperature for the month this year
over the country as a whole was 19.93°C with an anomaly of 0.29°C.

Fig. 17(a) & 17(b) show, the maximum and minimum temperature series respectively for the
country as a whole and the four homogeneous regions during January 2023 since 1971. The maximum
temperature was above normal over all the homogeneous regions except Northwest India & Central
India, while the minimum temperature was above normal over all the homogeneous regions. Over the
country as a whole both the maximum and minimum temperature was above normal during January
2023. Over South Peninsular India the maximum temperature was the eighth highest (30.59°C with an
anomaly of 0.59°C) since 1901.



Fig. 18(a) and 18(b) show daily variation of maximum and minimum temperature anomaly over
all India and four homogenous regions during the month. Table 3 gives temperature anomalies during
the month over all India and four homogeneous regions. The minimum temperature was below normal
by equal to or more than 5°C over some stations of northwest India and south peninsular India for many
days during the month. The following tables give the list of stations and the number of days (frequency)
for which the minimum temperature was above normal by equal to or more than 5°C (compared to
1981-2010 normal) for more than five days during the month.

MINIMUM TEMPERATURE
STATION FREQUENCY
KOTA (A) 9
CUDDAPAH 9
IDAR 11
MYSORE 10

Low-Pressure Systems:
One depression formed during 30 JAN — 2 FEB over the Bay of Bengal. The details of the
system are given in the following table:

Date/time | Intensity (Long. °E/ Area Past Movement
Lat. °N)
90/7
30/1,03z2 D 87.2/7.7 southeast and adjoining southwest
Bay of Bengal West-northwestward
30/1,12Z D 86/8 southwest and adjoining southeast
Bay of Bengal West-northwestward
31/1,032 D 84.3/8.4 southwest and adjoining southeast
Bay of Bengal Westward
31/1,12Z D 83.5/8.6 southwest and adjoining southeast
Bay of Bengal Westsouthwestward
1/2,03Z D 82.6/8.2 southwest and adjoining southeast
Bay of Bengal Westward
1/2,127 D 82.3/8.2 southwest and adjoining southeast
Bay of Bengal Southwestward
2/2,03Z D 81.1/7.2 south Sri Lanka Southwestward
212,122 D 80.3/6.3 south Sri Lanka Southwestward
WML 79.8/5.8 Comorin and adjoining Gulf of
Mannar & west coast of Sri Lanka

D: Depression, WML: Well marked Low

Fig. 19 shows the track of this depression.

SST anomaly over the Indian & Pacific Oceans:

Fig. 20 shows the global anomaly in sea surface temperature. During January 2023 negative
SSTs were observed across the central and eastern tropical Pacific Ocean, and positive SSTs were
observed in the far western tropical Pacific Ocean. Normal to positive SSTs were observed over most
parts of the Arabian Sea and the Bay of Bengal.



SOl and Pacific SST Index:

SOl (Table 4) was positive (2.3) during the month. Sea surface temperature anomalies were
below normal over all the NINO regions in the Pacific Ocean.

Fig. 21 shows the Monsoon Mission Coupled Forecast System (MMCFS) model output forecast
for ENSO conditions for the coming seasons. The latest MMCFS forecast indicates the transition of La
Nifia to ENSO-neutral conditions during the upcoming season.

Significant Weather Events for January 2023:
Fig. 22 shows significant weather events during the month (based on real-time media reports).

From 1% January to 31% January, a total of 8 persons were reportedly claimed dead & one
person missing. The details of causalities are given below, which are based on real-time media reports.

SNOWFALL:

A total of 4 persons were reportedly claimed dead & one person missing, from 1* January to
31°% January, because of Snowfall. The details of the area affected by the events are summarized and
given in the table below;

DATE | DEATH | INJURED | MISSING | LIVESTOCK | DISTRICT (STATE /UT) AFFECTED

12 Jan. 2 1 Ganderbal (Jammu & Kashmir)
30 Jan. 2 Kargil (Ladakh)
COLD WAVE:

) 4 persons reportedly claimed dead due to cold wave in Fatehpur district of Uttar Pradesh on
10" January.
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DAILY MEAN RAINFALL (mm) OVER THE COUNTRY AS A WHOLE (JAN 2023)
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(a) MEAN WIND: 850 hPa
WIND Actual JANUARY 2023 850 hPa

EON_‘;JXH/.--{? L e S N et e e e .«
""“""'""”"""""‘*\.\.‘\H‘*"””"“' “'\/ﬂ‘ - AR ‘g(ﬂ\ '
soﬂxéavg\ﬂg%!f P .,h,h_,__...-i_/{\rr‘_nfw”f\gix\.\\‘\_, /z&&- N
-.,4;?;—]{ "‘{,C’f’"' ”‘»C}Avvﬁ”‘-’?‘"v‘\a&ﬁ\_‘*“‘ﬁﬂ %\\‘;‘ﬁ'ﬂ
mﬂy\ﬁ \iq h-»gz\/}%,y,x,(:}_‘xL.‘k\_w.-{wﬂwj"\\ S,
x‘\r:‘/‘--( Lad 2 T -n<4(,v>u‘,\%~q§ -é.,“-..
b w ﬁ;i;, - o i gt’{:i;;e < ¥ -fﬁjr > +R » (y L ST B B T Hﬁ u—J ~, -~
30N v»f-%:“’-r-%'_‘“/w"? O{\LWA m,f-'tj le_{f;nrw i?"‘a"-n"t-n——-—
r-{r..l \/S\ \C&,.*.\...,KQ{Z.».;;/;?.a,.,..;,
. ok .,—‘—.—b"p'\'v.... g,v.'“‘«%k_ﬂd, . o«
2on{™ ‘? 0 /ﬂ'"u . /#.E‘ff ceet i
'{*« - g‘!i\\ﬁ {;-ﬂ" i'}_;\\_*f”*i'r{rﬂ-f — . e
r
Genke by v Yj;,!,,,.‘\w,-.I,\_!\f.)”,m%;_._‘.kkk
Jon A€ ,:}@ﬂli{ ",,,,ff),I,,f+1,-;g,,}%:j,.k._._._._
f‘-““{‘}?ﬁ%'\?\.'\*‘gaf”f”f"‘( "('-'xﬂy"' R
EQ..F‘J_L"F ;/Ar.«ss..-».4*'\‘\;«{J\1‘;§.{?*"4h¢
4
A sl wdy e li? . QL P R it -t _4‘L~x} p\x . r; Y \g F—
B e .'L%...Q-.,;--r--n—s_s—-—-.»aa-ﬁ ‘-q-\-r"‘—"l*"'—*‘-i'-.\
h ) . S
105 r;s{\—-‘,l‘_’._‘w?u,J_\ﬂ‘A4c-rvrc-rv...1y4-‘--v‘-»é.—-.;,.\
u,.T/;.L_j*{\.fl&yI‘/)p\l....q..m-.'..m--ﬂ.wv’a\wipyw\‘?\I
'\x:[\W—u—\i,w/;{lilfy(4r..f1—q-h._q--.h\\k.aatpr"f,,;\,a‘\‘
208 LSS 'a\, /4_?/-«,'{?“;4!;’._‘_.-._.-1--1-_-.&'\\ * .r{:g‘,(,,‘,,._
'\"‘\r Lo i-‘-,-;‘-a.-e.-a--'-t-—‘-“-‘-'\'\ 1{-.—.—-.-4—»-.>
g4t & & 1 Pl N P T VL VL Y
0 10E 20E J0E 40E S0E BOE TO0E BOE 90E 100E  110E 120 130E  140E  150E
25
(b) WIND ANOMALY: 850 hPa
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(b) WIND ANOMALY: 500 hPa
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(OPERATIONAL NWP ANALYSIS OF IMD GFS T-574
(ANOMALY IS BASED ON 2000-2018 Climatology, Source: NCMRWF)
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(8) VELOCITY POTENTIAL: 250 hPa

\ / i
70E  BOE  90E  100E  1M0E  120E  130E  140E

(b) VELOCITY POTENTIAL ANOMALY: 250 hPa
Velocity Potential Anomaly JANUARY 2023(250hPa)

60N '__* . A ; \‘Y-/ (j 4
R R AN N
40N ‘ ) € -u.,s
‘MH R D
=y
l/ o (t ?‘ 0 |

)]
0.

e
i

30

(7
e

¥
/7
&

N

10N 1

[=]
A

‘ ._”_-:zjg:i\ \ gg ~
1084 Yy
2054 _; Q ; _IEU..

308 . TN

Y = Theatt™s ]

IS 2¢: FATH 2023 F AT I Rywra (10 HeRAFs)
(@) ATex () RAEfa 90 TN FARER

(OPERATIONAL NWP ANALYSIS OF IMD GFS T-574

90E  100E 110E 120E 130E  140E

FIG. 11: VELOCITY POTENTIAL (10°m?s) (a) MEAN (b) ANOMALY AT 250 hPa
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(8) STREAM FUNCTION: 850 hPa
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FIG. 12: STREAM FUNCTION (10°m?s) (a) MEAN (b) ANOMALY AT 850 hPa
(OPERATIONAL NWP ANALYSIS OF IMD GFS T-574
(ANOMALY IS BASED ON 2000-2018 Climatology, Source: NCMRWF)
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(a) WARM DAYS (b) COLD NIGHTS
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FIG. 15 (a) PERCENTAGE OF DAYS WHEN MAXIMUM TEMPERATURE > 90TH PERCENTILE
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20



(b)MINIMUM

(@) MAXIMUM

€202 €20T €20T €20¢T
610 6T0T 6T0T 6T0T
SsTO0Z SToZ SToZ¢ STO¢
TT0Z TT0T TT0T Tr0C
=
=
s £00¢ 2002 2002 £00T
=
=
=
= €002 £00T €002 €00¢T
= K] «
i = =
© . = . ) =
_ 6661 .8 6661 @ 666T 6661 5
2 ©
= @D ] =
o = = @
5 3 = £ £
= 56 566 566 = 566
= S66T \W S66T = S66T ] 66T m
= = - = &
= W @ =
T66T 66T 5 teet  © 66T B
28]
= £86T £86T £86T £86T
=
=]
= €861 €86T £86T €86T
=
=
2 646T 646T 646T 6/6T
=
SL6T SL6T SL6T SL6T
reet T T T T T T TL6T T T T T TL6F T T T T T T TL67 r T T
T - - @ o~ e e e o S o = o~ C- T I - I~ =T b7 & = 8
(Do) dwia uny (Dp)ydwa uny (D) dwia unyy (D) dwia uny (Dg)dwal unn
€Z0Z ——— EZ0Z €Z20Z —— O ———————————
J—— — GTOZ 6T0Z 6T0Z
— G TOT — ST0Z STOT — G TOT
= — T TOZ — TT0Z - TTOZ 10T
=
=
(=] —] — ——
= £00Z £00Z £007 £007T
=
= — f — [E— —
= [— —| pu— —
= —— 00T —— 00T — £00T €007
@ [E—
o b= —] ©
—_— 666T @ — GGG T = 6661 6661 =
b= — 5 P © | =
2 = f— il — = — ] —_—
= @ =
= — GG6T a — G GG T = — G 66T = — G GG T @ —
= = =] ] =
= — = = 1 =
[— £ o3 —_— o & —_—
— GG T = — T 66 T W — TGGT [&] — T GG T =
g — — ol 3
= — 3 —
= £86T 186T £86T £86T —
H — ————————————— —
Ed [e— [— [E— [E— [—
= —— €86 T — 06T | €86 T €86T
==
E] [— — [—
5
n-n 646T 6/6T 646T 6/6T
— G/6T Se6T S/6T —— G G T [ —|
! T . . : reet ———— TL6T " T T : reet r T . : : : et ! . :
-~ = = o ow w o o S o s e o = e o oy w = w o= o = o oo
5 B & EST = IS SIS = A m a8 5 &8 & =2 =] = bl =

(Do) dwia) xemn

(Do) dwial xew

(Do) dwal xew

(Do)ydwia| xew

(Do) dwia) xen

€C0C

6T0Z

STOZ

TT0Z

£002

€002

6661

S66T

T66T

£86T

€86T

6/6T

SL6T

T/6T

€202

6TOZ

STO0Z

Loz

£002

€002

666T

S66T

T66T

£86T

€86T

66T

S/6T

TL6T

X 3 3R IR FoTy &7 F g

FIG. 17: TIME SERIES OF TEMPERATURE FOR THE COUNTRY AS A WHOLE AND THE FOUR

WA T & AT 2ue-2033 AR & SR (v) 3if¥iwaw @) gAaw aruwE $t wHg
g

.
.

11

HOMOGENEOUS REGIONS FOR JANUARY 2023 (1971 - 2023)

(a) MAXIMUM (b) MINIMUM

21



ALLINDIA

15

05 A

-0.5 4

MAX. TEMP. ANOM. [°C)
o
L

-1.5

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31
DATE

NW INDIA

0.5 A

-0.5 A

-1.5 4

MAX. TEMP. ANOM.{°C)
=
A

2.5 4

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31
DATE

E&NE INDIA
4.5
35 A
2.5 1
1.5 4
0.5 A1
-0.5 4
-1.5 4
-2.5

MAX. TEMP. ANOM.[°C)

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31
DATE

CENTRAL INDIA

MAX. TEMP. ANOM.{°C)
Lo
8]

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31
DATE

SP INDIA

0.5 A1

MAX. TEMP. ANOM.{°C)
=
1

DATE

Ml 2¢(V): FTadt 2023 F ReT weft R 3R IR w8 7 wftwas auATT

Rwafaar # s Bewar
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TRACK OF INTENSE LOW PRESSURE SYSTEM FORMED DURING JANUARY 2023
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FIG. 19: TRACK OF DEPRESSION FORMED DURING JANUARY 2023
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FIG. 21: Probability forecast along with climatological probabilities of Nifio 3.4 Index from high-
resolution Monsoon Mission Coupled Forecast System (MMCFS).
The data source for Climatology probabilities: NOAA Extended Reconstructed SST V5.
Criteria used for Probabilistic ENSO Forecast:
l.e., -0.5 La Nina, in between +0.5 & -0.5 neutral, g.e.0.5 El Nino.

72°E B0°E 88°E 96°E
T I I

DEATHS DUE TO SIGNIFICANT WEATHER EVENTS x
! JANUARY 2023 | e
-l

'u!
-

LADAKH @
SNOWFALL

2 PERSONS DIED
(30 JAN) 32N H -

JAMMU & KASHMIR 4/

SNOWFALL

2 PERSONS DIED
(12JAN)

® UTTAR PRADESH
COLD WAVE

4 PERSONS DIED
(10 JAN)

H 24°N

8°N H

SNOWFALL COLD WAVE

TPl R ST 2023 F F R Ageaqer Alww 1 geaw

(arafas gag #AifTar RO F 3R wW)
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arfelsT ¢ / TABLE 1
T8 2023 A ¥ faw SUHSH IR I & TP

METEOROLOGICAL SUBDIVISION-WISE RAINFALL STATISTICS

FOR THE MONTH OF JANUARY 2023 BASED ON OPERATIONAL DATA

MET. SUBDIVISION ACTUAL | NORMAL %
(mm) (mm) DEP
1 A & N ISLAND 27.4 56.4 -51.4
2 ARUNACHAL PRADESH 10.9 45.8 -76.2
3 ASSAM & MEGHALAYA 0.4 13.8 -97.1
4 NMMT 0.1 10.4 -99.0
5 SHWB & SIKKIM 0.2 15.3 -98.7
6 GANGETIC WEST BENGAL 0.1 12.7 -99.2
7 ODISHA 0.1 10.6 -99.1
8 JHARKHAND 0.0 11.0 -100.0
9 BIHAR 0.2 9.4 -97.9
10 EAST U.P. 4.2 12.1 -65.3
11 WEST U.P. 11.7 12.9 -9.3
12 UTTARAKHAND 30.9 42.2 -26.8
13 HAR. CHD & DELHI 11.8 14.6 -19.2
14 PUNJAB 15.1 20.3 -25.6
15 HIMACHAL PRADESH 86.2 85.3 1.1
16 JAMMU & KASHMIR & LADAKH 135.1 95.1 42.1
17 WEST RAJASTHAN 5.2 3.1 67.7
18 EAST RAJASTHAN 22.8 5.0 356.0
19 WEST MADHYA PRADESH 6.5 6.9 -5.8
20 EAST MADHYA PRADESH 4.2 15.8 -73.4
21 GUJARAT REGION 3.0 1.0 200.0
22 SAURASHTRA & KUTCH 0.3 0.4 -25.0
23 KONKAN & GOA 0.0 0.4 -100.0
24 MADHYA MAHARASHTRA 0.1 1.5 -99.2
25 MARATHWADA 0.6 4.0 -85.0
26 VIDARBHA 0.5 9.9 -94.9
27 CHHATTISGARH 0.1 12.1 -99.2
28 COASTAL A. P.& YANAM 1.6 9.7 -83.5
29 TELANGANA 0.4 9.3 -95.7
30 RAYALASEEMA 0.2 4.0 -95.0
31 TAMIL., PUDU. & KARAIKAL 5.1 12.3 -58.5
32 COASTAL KARNATAKA 0.0 1.7 -100.0
33 N. I. KARNATAKA 0.2 2.6 -92.3
34 S. I. KARNATAKA 1.4 2.1 -33.3
35 KERALA & MAHE 12.8 7.4 73.0
36 LAKSHADWEEP 334 15.8 111.4
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arfaeT : / TABLE 2

mmﬁﬁwmzoxa:a’kmmsiﬁﬁm(ﬁ#?w)wgé

STATIONS WHICH RECEIVED HEAVY (g.e. 7 cm) RAINFALL IN 24 HOURS DURING JANUARY 2023
(Only the stations which received the highest rainfall in the subdivision on the given date are mentioned in the table

DATE STATION NAME NAME OF SUBDIVISION RA'(NFA)\LL
mm
25 DEHRA GOPIPUR HIMACHAL PRADESH 93
% KHERI HIMACHAL PRADESH 88.4
BADAMALHERA EAST MADHYA PRADESH 70.4
30 PARBATSAR WEST RAJASTHAN 78
AMET EAST RAJASTHAN 79
31 RANJIT SAGAR DAM SITE PUNJAB 78.4
arfaeT 3 / TABLE 3

FAa 2023 A & SRieT fY agA [{Eafa

TEMPERATURE ANOMALIES OVER INDIA AND FOUR HOMOGENEOUS REGIONS DURING JANUARY 2023

JAN 2022 Max Temp (°C)  |Min Temp (°C)  [Mean Temp (°C)
ACTUAL 24.94 14.53 19.74
ALL INDIA NORMAL 25.60 13.69 19.64
ANOMALY -0.66 0.84 0.09
ACTUAL 16.48 6.72 11.60
NORTHWEST INDIA NORMAL 18.33 5.61 11.97
ANOMALY -1.85 1.11 -0.37
ACTUAL 22.87 10.47 16.67
EAST & NORTHEAST INDIA  [NORMAL 23.04 9.96 16.50
ANOMALY -0.17 0.51 0.17
ACTUAL 26.23 13.71 19.97
CENTRAL INDIA NORMAL 27.80 13.56 20.68
ANOMALY -1.57 0.15 -0.71
ACTUAL 30.42 21.80 26.11
SOUTH PENNINSULAR INDIA  [NORMAL 30.00 20.59 25.30
ANOMALY 0.42 1.21 0.81

NOTE: VALUES ARE ROUNDED OFF TO NEAREST TWO DECIMAL

aifasTy / TABLE 4
ATMOSPHERIC AND SST INDEX VALUES FOR THE RECENT 12 MONTHS. ATMOSPHERIC INDICES ARE
STANDARDIZED BY MEAN ANNUAL STANDARD DEVIATION EXCEPT FOR THE TAHITI AND DARWIN SLP
ANOMALIES WHICH ARE IN hPa. SST INDICES (ANOMALIES AND MEAN) ARE IN DEGREE CELSIUS

PACIFIC SST
Tahiti SLP
SLP ANOMALIES minus NINO 1+2 NINO 3 NINO 3.4 NINO 4
Darwin SLP 0°-10%s 5°N - 5°S 5°N - 5°S 5°N - 5°S
90°w - 80°w 150°W - 90°W 170°W - 120°w 160°E - 150°W

Month Tahiti Darwin Sol Anomaly Mean Anomaly Mean Anomaly Mean Anomaly Mean
JAN 23 1.90 -0.70 2.30 -0.58 23.98 -0.62 25.04 -0.75 25.80 -0.67 27.65
DEC 22 2.20 -1.80 3.50 -0.52 22.29 -0.87 24.36 -0.89 25.71 -0.87 27.67
NOV 22 0.30 -0.30 0.50 -1.24 20.41 -0.97 24.13 -0.91 25.80 -1.00 27.70
OCT 22 1.60 -1.50 2.80 -1.81 19.21 -1.13 23.85 -1.03 25.69 -1.14 27.62
SEP 22 2.10 -0.90 2.70 -1.02 19.70 -0.97 23.94 -1.09 25.62 -1.18 27.58
AUG 22 0.70 -1.20 1.70 -0.49 20.52 -0.65 24.47 -0.96 25.89 -1.09 27.70
JUL 22 1.20 -0.30 1.30 -1.28 20.68 -0.53 25.28 -0.68 26.62 -0.98 27.92
JUN 22 1.80 -1.20 2.80 -1.48 21.65 -0.82 25.80 -0.77 26.96 -0.71 28.26
MAY 22 1.60 -1.10 2.40 -1.63 22.78 -1.06 26.19 -1.15 26.78 -0.83 28.09
APR 22 1.80 -1.40 2.80 -1.31 24.22 -0.92 26.67 -1.13 26.69 -0.83 27.79
MAR 22 2.40 -0.80 2.90 -0.64 25.84 -0.76 26.44 -1.00 26.28 -0.7 27.62
FEB 22 2.10 0.10 1.80 -1.55 24.55 -1.18 25.22 -0.89 25.86 -0.37 27.83

(Data Source:CPC/NCEP,USA)

Khkhkhkhkhkhkhkhkhk

27



URA 1 Sorarg el g
CLIMATE DIAGNOSTICS
BULLETIN OF INDIA

H =T 323
ISSUE No. 323

Stetary fee T grpedt T

Climate Monitoring & Prediction Group

oa-lq @ a 3
CLIMATE RESEARCH & SERVICES

(Website : http://www.imdpune.gov.in)
Phone : 091-20-25535211 / 25535877
Fax : 091-20-25535435
Email ID : crs-cmpg@imd.gov.in

et wd giga - gem fawm,
WSH;;W@W

DESIGNED & PRINTED AT
PRINTING UNIT,
OFFICE OF CLIMATE RESEARCH & SERVICES,
PUNE

Note : This Bulletin is based on operational data and is subject to updating





