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COVER PHOTOS

Damaged Dhauliganga hydropower project after a glacier broke off in 
Joshimath causing a massive flood in the Dhauli Ganga river, in Chamoli 
district of Uttarakhand, Sunday, Feb. 7, 2021. (https://cdn.thewire.in)

Rapid Action Force (RAF) and Kerala Fire and Rescue personnel during 
rescue operations at the site of landslide at Kavali in Kottayam district, on 
Sunday,17 October 2021.

)

Cyclone “Yaas” pounded coastal areas in north Odisha and neighbouring 
West Bengal as it made landfall  with a wind speed of 130-140 kmph. In Pic: 
Sea water enters through boundaries of a house during cyclone Yaas landfall 
in Chandipur area of Balasore. (https:// indianexpress.com)

(

Chiplun and Khed in Ratnagiri district were the worst-affected, as flood water 
from Vasisthi river and the discharge of water from Koyana dam submerged 
several areas. 

House Collapsed into the Sea in Kasargod (Kerala) due to the effect of 
Cyclone ” ”. (https://akm-img-a-in.tosshub.com)

Rough Sea waves crash against the Bhagavathi Prem Sinken Dredger, at 
Surathkal Beach near Mangaluru,(Karnataka) (https://firstpost.com)
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taapamaana

cak/vaataI taUfana

mahtvapaUNaX maaOsama saMbaMDaI GaqnaaEM

doSa ko AiDaktar BaagaaoM maoM AiDaktama, 
nyaUnatama AaOr AaOsata taapamaana kI ivasaMgaita -0.1 
iz. saoM. sao + 1.0 iz. saoM. kI `oNaI maoM rhI |magar 
doSa ko wttar-paUvaX Baaga,jammau kaSmaIr ladaKa, 
ihmaacala pa/doSa, wttaraKaMz, gaujarata,  paiScamaI 
rajasTaana, AaOr AMdmaana AaOr inakoabaar ®Ipasamauh ko 
kuC Baagaao maoM AaOsata taapamaana 1 iz. saoM. sao AiDak 
rha |

2021 mao baMgaala kI KaazI mao taIna cak/vaataI taUfana 
huE | yah cak/vaataI taUfana maeX (yaasa), isataMbar  
(gaulaaba) AaOr idsaMbar (jaavad) maMo pa/itamaah Ek huE 
|enako Alaavaa ArbaI samaud/ maoM maeX maah maoM Ek 
(taaOtao) AaOr A@taUbar maoM Ek (SaahIna) cak/vaataI 
taUfana huE | maanasaUna }tau maoM 15 kma dbaava ko xao…a 
banao (1 cak/vaata, 1 taIva/ Avadaba,4 sauspaPq inamna 
daba xao…a AaOr 7 inamna daba xao…a, AaOr 2 BaumaIya 
inamna daba ) |ena saBaI kma dbaava kI pa/NaailayaaoM kI 
vajah sao saMbainData sTaanaaoM mao AcCI vaPaaX hueX |

BaarI vaPaaX AaOr baaZ saMbaMDaI GaqnaaAaoM sao krIba 
755 sao jyaada laaogaaoM kI maRtyau kI saUcanaa pa/apta hueX | 
AakaSaIya ibajalaI sao krIba 780 laaogaaMo kI maRtyau 
kI saUcanaa (maanasaUna paUvaX, maanasaUna AaOr maanasaUnaaottar 
}tauAaoM maoM), doSa ko ivaiBanna BaagaaoM sao pa/apta hueX 
|cak/vaataI taUfana kI vajah sao  172 laaogaaoM kI 
maRtyau kI saUcanaa pa/apta hueX | SaIta lahr ik capaoq maoM 
10 laaogaaoM kI maRtyau kI saUcanaa pa/apta hueX | ihmapaata 
kI vajah sao jammau, kSmaIr,ihmaacala pa/doSa AaOr 
wttaraKaMz sao 12 laaogaaoM kI maRtyau kI saUcanaa imalaI 
|AaMDaI kI vajah sao wttar pa/doSa sao 5 laaogaaoM kI maRtyau 
kI saUcanaa imalaI, JaMJao kI vajah sao maDya pa/doSa , 
Aaoizsaa sao 4 laaogaaoM kI maRtyau kI saUcanaa imalaI | 

ivaSaoPataaEM:

vaPaX 2021 maoM doSa ka AaOsata taapamaana, sana 
1981-2010 ko AaOsata sao 0.44 izga/I 
saolaiSayasa (iz.sao.) sao AiDak rha| yah saala 
1901 sao Aba tak ka paacavaaVM sabasao WPNa saala 
rha | SaIta }tau ko AaOsata taapamaana maoM vaRiDd 
(+0.78 iz.sao.) AaOr wttar-paUvaX maanasaUna }tau ko 
AaOsata taapamaana maoM vaRiDd (+0.42 iz.sao.) vaaiPaXk 
taapamaana  maoM vaiRDd ka mauKya karNa hO| Aba tak ko 
5 sabasao WPNa saala esa k/ma sao hO :2016 
(ivasaMgaita +0.71 iz.sao.), 2009 (+0.55 
iz.sao.), 2017 (+0.541 iz.sao.), 2010 
(+0.539 iz.sao.), AaOr 2021 (+0.44 
iz.sao.)| 

dixaNaI paiScamaI maanasaUna }tau (jaUna-isataMbar, 
jaao doSa kI vaPaaX }tau ka pa/mauKa kala maanaa jaataa hO) 
maoM doSaBar maoM vyaapak $pa sao vaPaaX saamaanya rhI (dIGaX 
kaalaavaiDa AaOsata ko 99%)| halaaMik saamaiyak 
$pa sao vaPaaX AsTaaeX TaI laoikna ifr BaI doSa Bar maoM 
vaPaaX ka ivatarNa kafI AcCa rha| 

dixaNa pa/ayad\vaIpa (ijasamao 5 pa/Baaga Aatao hMO, 
AaOr jaao wttar-paUvaX maanasaUna vaPaaX ka mauKya xao…a hO, 
naamata: taqIya AanDa/pa/doSa, rayalasaImaa, taimalanaazu 
AaOr pauzucaorI, dixaNaI AaMtairk knaaXqk AaOr korla) 
maoM A@taUbar sao idsaMbar tak paznao vaalaI wttar-paUvaX 
maanasaUna vaPaaX, saamaanya sao AiDak (dIGaX kalaavaiDa 
AaOsata ko 144%) rhI|  jaao 1901 sao sabasao 
AiDak rhI|

2021 maoM doSa Bar maoM vaaiPaXk vaPaaX saamaanya 
TaI | vaPaaX ka pairmaaNa dIGaX kalaavaiDa AaOsata ko 
105% rha |doSa ko 36 pa/BaagaaoM maoM sao 18 pa/BaagaaoM 
maoM AiDak, 13 pa/BaagaaoM maoM vaPaaX saamaanya rhI AaOr 5 
pa/BaagaaoM maoM vaPaaX kma rhI |

vaPaaX

vaaiPaXk jalavaayau saaraMSa  2021

2



The annual mean land surface air 
temperature averaged over India during 2021 was 
+0.44 C above the long-term average (1981-2010 
period). The year 2021 was the fifth warmest year 
on record since nationwide records commenced in 
1901.  However, this is lower than the highest 
warming observed over India during 2016 
(anomaly of +0.71 C).The winter (January to 
February) and post-monsoon (October to 
December) seasons with all India mean 
temperature anomalies of +0.78 C and +0.42 C 
respectively mainly contributed to this warming.  
The all India mean temperatures during the other 
two seasons; pre-monsoon (March to May) and 
monsoon (June to September) seasons, were also 
above normal with anomalies of +0.35 C and 
+0.34 C respectively.

The 2021 annual rainfall over the country 
as a whole was 105% of its Long Period Average 
(LPA) value for the period 1961-2010. The 
monsoon season rainfall over the country as a 
whole was 99% of its LPA.The seasonal rainfall 
during the Northeast monsoon season (October – 
December) over the NE Monsoon core region of 
the south peninsula was 171% of its LPA.The NE 
Monsoon rainfall (579.1 mm) received over core 
region was highest since 1901.

During 2021, five cyclonic storms formed 
over the North Indian Ocean; Extremely Severe 
cyclonic storm TAUKTAE, Very Severe cyclonic 
storm YAAS, and Cyclonic storms GULAB, 
SHAHEEN and JAWAD. Of these, TAUKTAE and 
SHAHEEN formed over Arabian Sea, while 
remaining three cyclones viz. YAAS, GULAB and 
JAWAD formed over Bay of Bengal.

0

0

0 0

0

0

A) TEMPERATURE 
Annual:

Spatial pattern of annual mean, maximum 
and minimum temperature anomalies for 2021 are 
shown in Fig.1. During 2021, minimum, maximum 
and mean temperature anomaly over many parts 
of the country was generally in the range of ± 
1.0°C. Mean temperature over parts of Jammu & 
Kashmir and Ladakh, Himachal Pradesh, 
Uttarakhand, northeastern parts of Indian region, 
Gujarat region and adjoining parts of west 
Rajasthan and Andaman & Nicobar Islands was 
above normal by about 1°C. Mean temperature 
over parts of Haryana, Chandigarh & Delhi was 
below normal by about 1°C.

Maximum temperature over parts of 
Himachal Pradesh was above normal by about 
2°C. However, Maximum temperature over parts 
of Andaman & Nicobar Islands was below normal 
by about 2°C.

Minimum temperature was generally 
above normal over most parts of the country 
except parts ofHaryana, Chandigarh & Delhi, Uttar 
Pradesh state, east Rajasthan, Madhya Pradesh 
state, Vidarbha, Chhattisgarh, Andhra Pradesh 
state, Telangana, South Interior Karnataka and 
extreme southern parts of Tamil Nadu, Puducherry 
and Karaikal.

Fig. 1. Annual temperature anomalies (°C) for 2021, (a) Mean, (b) Maximum, and (c) 
Minimum temperature. (Based on 1981-2010 Average)
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The 2021 annual mean land surface air 
temperature for the country was +0.44 C above 
the 1981-2010 period average, thus making the 
year 2021 the fifth warmest year on record since 
1901 (Fig. 2A) The five warmest years on record, 
in descending order, were 2016 (+0.71 C), 2009 
(+0.55 C), 2017 (+0.541 C), 2010 (+0.539 C), 
and2021 (+0.44 C).It may be mentioned that 11 
out of 15 warmest years were during the recent 
fifteen years (2007-2021).The past decade (2011-
2020/ 2012-2021) was also the warmest decade 
on record with the decadal averaged annual mean 
temperature anomaly of 0.34 C /0.37 C.The 
country averaged annual mean temperature 
during 1901-2021 showed an increasing trend of 
0.63 C/100 years (Fig. 2A) with a significant 
increasing trend in maximum temperature 
(0.99 C/100 years) and a relatively lower 
increasing trend (0.26 C/100 years) in minimum 
temperature.

Time series and trend in mean temperature 
anomalies for different seasons viz. Winter (Jan to 
Feb), Pre-Monsoon (Mar to May), Monsoon (June 
to Sept) and Post-Monsoon (Oct to Dec) seasons 
for the period 1901-2021 are shown in Figs 2B, 2C, 
2D and 2E respectively. The mean temperature for 
the winter season was above normal (with 
anomaly +0.78°C) and the third warmest after the 
years 2016 (+1.15°C), 2009 (+0.94°C)since 
1901.The mean temperature was above normal 
during January (+0.67°C) and February (+0.90°C).

The mean temperature during pre-
monsoon season (with anomaly +0.35°C) was 
above normal. The mean temperature was above 
normal during March (+1.24°C), April (+0.38°C) 
and the mean temperature was below normal 
during May (-0.57°C).  

The mean temperature during monsoon 
season (with anomaly +0.34°C) was above 
normal. The mean temperature was below normal 
during June (-0.17°C) and above normal during 
July (+0.55°C), August (+0.52°C) and September 
(+0.48°C).The mean temperature during this year, 
August was third warmest after the years 
2009(+0.64°C), 2020 (+0.58°C) since 1901.

The Post-monsoon season mean 
temperature this year (with anomaly +0.42°C) was 
above normal. The mean temperature was above 
normal during October (0.77°C), November 
(0.25°C) and December (0.24°C).The mean 
temperature during this year, October was the fifth 
warmest since 1901.

0

0

0 0 0

0

0 0

0

0

0

. 

Fig. 2.  All India mean temperature anomalies (a) 
Annual (b) Winter(c)  Pre-monsoon (d) SW-monsoon 
(e) Post-monsoon for the period 1901 - 2021 shown as 
vertical bars. The solid blue curve had sub-decadal time 
scale variations smoothed with a Binomial Filter 

(Departures from the 1981 - 2010 average)

Spatial pattern of trend in mean annual 
temperature anomalies based on the data for the 
period 1901-2021(Fig.3)suggests significant 
positive (increasing) trend over most parts of the 
country except for some parts of Bihar, East Uttar 
Pradesh, Gujarat region and adjoining southern 
parts of Rajasthan, where significant negative 
(decreasing) trend was observed.
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F

The spatial pattern of monthly maximum and 
minimum temperature anomalies. Regions with 
significant temperature anomaly (> +2 C or < -2 C) 
during each month of the season are discussed 
below (Figure 4).

During January maximum temperature 
anomaly was more than 3 C over parts of 
Himachal Pradesh. Maximum temperature 
anomaly was less than -2 C over parts of Punjab, 
West Rajasthan, Haryana, Chandigarh & Delhi, 
Uttar Pradesh state, Bihar, Gangetic West Bengal 
and Andaman & Nicobar Islands. Minimum 
temperature anomaly was more than 3 C over 
parts of Madhya Maharashtra, Marathwada, North 
Interior Karnataka, South Interior Karnataka, 
Kerala and Mahe and Telangana. (fig4a)

° °

January-February (winter season):  

, 
0

0

0

ig. 3.  Annual mean temperature anomaly trends 
(°c / 100 years) are shown as contour lines. The 
trends significant at 95% level are shaded with 
colours. Positive trends are shown in red while the 
negative trends are shown in blue. Period of 
analysis: 1901 -2021

(Fig. 4a).  Maximum and Minimum temp 
anomalies spatial plots for January 2021
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(Fig. 4b).  Maximum and Minimum temp 
anomalies spatial plots for February 2021

During February,maximum temperature 
anomaly was more than 4 C over parts of Jammu, 
Kashmir & Ladakh, Himachal Pradesh, 
Uttarakhand, Arunachal Pradesh and West 
Rajasthan.Minimum temperature anomaly was 
more than 3 C over parts of Himachal Pradesh and 
West Rajasthan.  Minimum temperature anomaly 
was less than -2 C over parts of Vidarbha, 
Gangetic West Bengal, East Madhya Pradesh, 
South Interior Karnataka, Telangana and Andhra 
Pradesh state (fig 4b).

o

o

o

(Fig. 4c).  Maximum and Minimum temp 
anomalies spatial plots for March 2021

 :

During March, maximum temperature 
anomaly was more than 3 C over parts of 
Himachal Pradesh, Uttarakhand, Punjab, 
Haryana, Chandigarh & Delhi, West Uttar 
Pradesh, Rajasthan state, Gujarat state and West 
Madhya Pradesh. Minimum temperature anomaly 
was more than 3 C over parts of Himachal 
Pradesh, West Rajasthan, Bihar and Kerala & 
Mahe.  Minimum temperature anomaly was less 
than -2 C over parts of Coastal Andhra Pradesh & 
Yanam, Rayalaseema and South Interior 
Karnataka (fig 4c).

March - May (Pre Monsoon Season)

o

o

o
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(Fig. 4d). Maximum and Minimum temp 
anomalies spatial plots for April 2021

During April, Maximum temperature 
anomaly was more than 3 C over parts of 
Arunachal Pradesh, Assam & Meghalaya, Manipur 
and Tripura.  Maximum temperature anomaly was 
less than -3 C over parts of Andaman & Nicobar 
Islands. Minimum temperature anomaly was more 
than 2 C over parts of Gujarat region, Madhya 
Maharashtra and southern Coastal Karnataka. 
Minimum temperature anomaly was less than -2 C 
over parts of Haryana, Chandigarh & Delhi, West 
Uttar Pradesh, East Madhya Pradesh, Vidarbha 
and Chhattisgarh (fig 4d).

 
o

o

o

o

(Fig. 4e). Maximum and Minimum temp 
anomalies spatial plots for May 2021

During May, Maximum temperature 
anomaly was more than 2 C over parts of Tripura 
and northern Kerala & Mahe.  Maximum 
temperature anomaly was less than -4 C over 
parts of East Uttar Pradesh, Bihar, Jharkhand, 
Chhattisgarh and East Madhya Pradesh Minimum 
temperature anomaly was less than -4 C over 
parts of East Madhya Pradesh, Chhattisgarh and 
Vidarbha (fig 4e).

 
o

o

o
. 
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(Fig. 4g). Maximum and Minimum temp 
anomalies spatial plots for July 2021

During July, maximum temperature 
anomaly was more than 2 C over parts of 
Himachal Pradesh, Arunachal Pradesh, East 
Madhya Pradesh and Kerala & Mahe. Minimum 
temperature anomaly was more than 2 C over 
parts of Himachal Pradesh, Bihar, Sikkim state, 
Gangetic West Bengal and Madhya Pradesh state  
(fig 4g).

 
o

o

(Fig. 4f). Maximum and Minimum temp 
anomalies spatial plots for June 2021

During June, maximum temperature 
anomaly was less than -4 C over parts of East 
Uttar Pradesh, Jharkhand, Chhattisgarh and East 
Madhya Pradesh. Minimum temperature anomaly 
was less than -4 C over parts of East Madhya 
Pradesh and Vidarbha (fig 4 f).

June - September  ( Monsoon Season) :

o

o
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(Fig. 4i). Maximum and Minimum temp 
anomalies spatial plots for September 2021

During September, maximum temperature 
anomaly was less than -2 C over parts of Punjab, 
Haryana, Chandigarh & Delhi, Rajasthan state, 
Saurashtra & Kutch and Andaman & Nicobar 
Islands. Minimum temperature anomaly was more 
than 2 C over parts of Jammu, Kashmir & Ladakh, 
Himachal Pradesh, Uttarakhand, Punjab, 
Rajasthan state, Gujarat region, East Madhya 
Pradesh, Bihar, Gangetic West Bengal, South 
Interior Karnataka and Kerala & Mahe (fig 4i).

 
o

o

(Fig. 4h). Maximum and Minimum temp 
anomalies spatial plots for August 2021

 During August, Maximum temperature 
anomaly was more than2 C over parts ofHimachal 
Pradesh, Ladakh, West Rajasthan, Saurashtra & 
Kutch and northern region of Kerala & Mahe.  
Maximum temperature anomaly was less than -
2 C over parts of Arunachal Pradesh and Andaman 
& Nicobar Islands. Minimum temperature anomaly 
was more than 2 C over parts of Himachal 
Pradesh, Ladakh, Sikkim, Bihar and East Madhya 
Pradesh (fig 4h).

o

o

o
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(Fig. 4k). Maximum and Minimum temp 
anomalies spatial plots for November 2021

During November, maximum temperature 
anomaly was less than -2 C over parts of Gangetic 
West Bengal, Bihar, East Uttar Pradesh, 
Rayalaseema, South Interior Karnataka, Tamil 
Nadu, Puducherry & Karaikal and Andaman & 
Nicobar Islands.Minimum temperature anomaly 
was more than 3 C over parts of Odisha, 
Chhattisgarh, Vidarbha, Marathwada, Telangana, 
Kerala & Mahe and South Interior Karnataka (fig 
4k).

o

o

(Fig. 4j).  Maximum and Minimum temp 
anomalies spatial plots for October 2021

October-December (Post-monsoon season):

During October, maximum temperature 
anomaly was more than 2 C over parts of 
Arunachal Pradesh, Assam & Meghalaya, 
Nagaland, Himachal Pradesh and Coastal Andhra 
Pradesh & Yanam.  Maximum temperature 
anomaly was less than -2 C over parts of Andaman 
& Nicobar Islands(fig 4j).

o

o
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 Fig. 5. Mean monthly (a) minimum (b) maximum 
temp anomalies( 2017-2021)

Fig.5 (a) and (b) respectively shows the monthly 
minimum and maximum temperature anomaly for 
the country as a whole during past five years 
(2017-2021).In respect of maximum temperature, 
month of March and August were warmest in last 
five years while January, March and October were 
warmest in respect of minimum temperature 
during the last five years.

In the month of January,Cold wave 
conditions were subdued over central, western 
and parts of eastern India in January 2021 while 
over northern parts of India these events were 
mainly observed in the 2  half of the month. Cold 
wave conditions at isolated places also occurred 
over north Madhya Pradesh during14-16, 20, 30-
31 January; over Gangetic West Bengal and 
Odisha during 15-17 and 31 January; over 
Saurashtra & Kutch on 5, 26 and during 28-31 
January.

In the month of February,Cold wave 
conditions prevailed during the first fortnight of the 
month over parts of Odisha, Gangetic West 
Bengal, Jharkhand, Vidarbha, Chhattisgarh, 
Rayalaseema and South Interior Karnataka on one 
or two days. Extensive dense to very dense fog 
was reported during the period of 10-22 February 
2021 over many areas of Punjab and Haryana

Cold Wave conditions:

nd

.

(Fig. 4l). Maximum and Minimum temp 
anomalies spatial plots for December 2021

During December,maximum temperature 
anomaly was more than 2 C over parts of 
Arunachal Pradesh and Assam & Meghalaya. 
Maximum temperature anomaly was less than -
3 C over parts of Gangetic West Bengal, Gujarat 
region, East Rajasthan, West Madhya Pradesh 
and Madhya Maharashtra.Maximum temperature 
anomaly was less than -4 C over parts of Madhya 
Maharashtra. Minimum temperature anomaly was 
more than 2 C over parts of Nagaland, Manipur, 
Mizoram, Tripura, Bihar, Chhattisgarh, Gangetic 
West Bengal, Jharkhand, Odisha, Gujarat region, 
Madhya Maharashtra, Vidarbha, Telangana, 
South Interior Karnataka and Kerala & Mahe  (fig 
4l).

o

o

o

o
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:

In the month of April,Heat wave conditions 
in April 2021 were occasional and also for shorter 
periods over very smaller pockets. They were 
observed over Tamil Nadu, Puducherry & Karaikal, 
Coastal Andhra Pradesh & Yanam, Rajasthan, 
Haryana, Chandigarh & Delhi, Saurashtra & 
Kutch, Gangetic West Bengal and Odisha. 

Fig 7shows the maximum temperature anomaly 
diagrams for the duration when heat wave 
condition was at its peak during 27-31 March 2021.

Fig. 7. Maximum temperature anomaly during 
heat wave period

Time series of percentage departure of 
area weighted seasonal and annual rainfall over 
the country as a whole are shown in Fig. 8. In 2021, 
annual rainfall over the country as a whole was 105 
% of its LPA value. 

Season wise rainfall distribution over the 
country as a whole is listed below

Winter (January to February): 
Pre-monsoon (March to May): 
Monsoon (June to September): 
Post-monsoon (Oct to Dec): 

B) RAINFALL 

68% of LPA
118% of LPA
99% of LPA

144 % of LPA

Cold day to Severe Cold day conditions at a few 
places had occurred over East & West Madhya 
Pradesh on one day each during the week 16- 23 
December.Cold day conditions at isolated places 
had occurred over East Madhya Pradesh on four 
days; over West Madhya Pradesh on three days; 
over East & West Uttar Pradesh on

Fig 6 shows the minimum temperature 
anomaly diagram for the duration when cold wave 
condition was at its peak during 18-22 December 
2021.

Fig. 6. Minimum temperature anomaly during 
cold wave period 

In the month of March, heat wave 
conditions were observed at most places with 
Severe Heat wave conditions at isolated places 
occurred over West Rajasthan during 29-31 
March. Heat wave conditions were also observed 
at a few places over east Rajasthan during 30-31 
March, over Odisha and adjoining parts of 
Gangetic west Bengal, Coastal Andhra Pradesh, 
Tamil Nadu on 31 March.

Heat Wave Conditions:

 two days each; 
over Punjab, Haryana, Chandigarh & Delhi, East & 
West Rajasthan, Jharkhand, Odisha and Gangetic 
West Bengal on one day each during the week 16- 
23 December.

Cold day to Severe Cold day conditions at 
isolated places had occurred over Punjab and 
Himachal Pradesh on one day each during last 
week of December. Cold day conditions at a few 
places with severe cold day conditions isolated 
places had occurred over East and West Madhya 
Pradesh on one day each during last week of 
December. Cold day conditions at isolated places 
had occurred over Chhattisgarh on one day during 
last week of December.
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Fig. 9(a). Sub-divisionwise Annual rainfall 
percentage departure.

Rainfall realized during the season was 
68% of LPA. It was 117% of LPA during January 
and was 32.5% of LPA during February. 

D u r i ng  t h e  se ason ,  ou t  o f  36  
meteorological subdivisions, 10 received large 
excess rainfall, 3 received excess rainfall, one 
received normal rainfall, 8 received deficient 
rainfall, 13 received large deficient rainfall and one 
subdivision did not receive any rain. 

Winter season:

Fig. 9(b) : Sub-divisionwise  rainfall percentage 
departure for Winter season.

 Fig. 8. Percentage departure of area weighted        
(Seasonal and Annual) rainfall over the country as a 
whole (1901-2021)
 
(With respect to 1961-2010 average)

Sub-division wise annual and seasonal 
rainfall statistics is given in Table 1 and its 
percentage departures is shown in Fig. 9a,b,c,d,e

Rainfall activity over the country as a whole 
was normal (105 % of LPA) during the year.Out of 
36 meteorological subdivisions, 18 received 
excess rainfall, 13 received normal rainfall and 
remaining 5 subdivisions received deficient 
rainfall.

At the end of year, of the four 
homogeneous regions, South Peninsular India 
received 129% of its LPA, central India received 
110% of its LPA, and Northwest India received 97 
% of its LPA while East & Northeast India received 
89% of its LPA rainfall.

Annual:
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Most sub-divisions of the country 
received excess/normal rainfall except a few 
from extreme northeastern region, West Uttar 
Pradesh, Jammu & Kashmir and Ladakh and 
Lakshadweep.During the season, out of 36 
meteorological subdivisions, 20 subdivisions 
received excess rainfall, 10 received normal 
rainfall and the remaining 6 subdivisions 
received deficient rainfall.

Daily area weighted rainfall (mm) over the 
country as a whole during the monsoon season 
2021 (1  Jun. to 30  Sep.) and its long term 
average (1961-2010) values are shown in Fig. 11. 
.For the country as a whole, rainfall averaged was 
generally above or near normal on many days 
during Season. On about 20 occasions in the 
whole season, it was nearly more than one & half 
times its normal value. It was above normal at a 
stretch for few days viz. for the duration from 1 – 6 
June, 9 – 20 June, 19 – 24 July, 28 – 31 August, 30 
August – 2 September, 6 – 9 September, 11 – 17 
September, 21 – 24 September and 26 – 30 
September.  However, it was below normal for 
rainfall spells during 21 June – 11 July, 15 – 18 July, 
1 – 17 August, 21 – 29 August and 3 – 5 
September.

 

Rainfall realized over the country as a 
whole during the season was 144% of its LPA. It 
was 133% of its LPA, 186% of its LPA and 117% of 
its LPA during October, November and December 
month respectively.All the subdivisions received 
large excess/excess/normal rainfall except 
Arunachal Pradesh, Assam & Meghalaya, 
Nagaland, Manipur, Mizoram & Tripura, East 
Madhya Pradesh and Telangana.

st th

Fig. 10. Daily area weighted rainfall (mm) over the 
country as a whole (vertical bars in green) and its long 
term average (1961-2010)(continuous line in red) 1 
JUNE- 30 SEPTEMBER 2021

Post-monsoon season:

Pre-monsoon season:

Monsoon season:

Rainfall realized during the season was 
118% of its LPA.It was 55% of its LPA, 79% of its 
LPA and 174% of its LPA during March, April and 
May respectively.

Rainfall activity during the season was 
above normal.During the season, out of 36 
meteorological subdivisions, 17 received large 
excess rainfall, 9 received excess rainfall, 6 
received normal rainfall, 4 received deficient 
rainfall.

Rainfall realized during the season was 
99% of its LPA. It was 110% of its LPA, 93% of its 
LPA, 76% of its LPA and 135% of its LPA during 
June, July, August and September respectively.

Fig. 9(c). Sub-divisionwise  rainfall percentage 
departure for Pre monsoon season.

Fig. 9(d). Sub-divisionwise  rainfall percentage 
departure for Monsoon season.
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C) Standardized Precipitation Index

D) TROPICAL STORMS / DEPRESSIONS IN 
THE INDIAN SEAS

The Standardized Precipitation Index (SPI) 
is an index used for monitoring drought conditions 
and is based 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. Fig.12 
gives the district wise SPI values for the year 2021.

Cumulative SPI values of the past twelve 
months indicate extremely wet-severely wet 
conditions over parts of A & N Islands, Gangetic 
West Bengal, Odisha, Jharkhand, Bihar, East Uttar 
Pradesh, Uttarakhand, Haryana, Chandigarh & 
Delhi, Punjab, East Rajasthan, West Madhya 
Pradesh, Gujarat Region, Konkan & Goa, Madhya 
Maharashtra, Marathawada, Andhra Pradesh 
state, Telangana, Tamil Nadu, North Interior 
Karnataka, South Interior Karnataka and Kerala. 
Extremely dry-severely dry conditions were 
observed over parts of Arunachal Pradesh, Assam 
& Meghalaya, Nagaland, Manipur, Mizoram & 
Tripura, Sub Himalayan West Bengal & Sikkim, 
East Uttar Pradesh, Himachal Pradesh and 
Jammu & Kashmir. 

Fig. 12. Standardized Precipitation Index for the 
period January- December 2021

Fig. 9(e).  Sub-divisionwise  rainfall percentage 
departure for Post - Monsoon season.

Rainfall activity over core region of the 
South Peninsular India (comprising of 5 
subdivisions viz. Coastal Andhra Pradesh, 
Rayalaseema, Tamil Nadu & Puducherry, South 
Interior Karnataka and Kerala) during the season 
as a whole was above normal [171% of Long 
Period Average (LPA)]. It was above normal during 
October and November (129 %of its LPA, 269%of 
its LPA respectively) and below normal during 
December (78% of is LPA). Rainfall over this core 
region (579.1 mm) was highest since 1901.

D u r i ng  t h e  se ason ,  ou t  o f  36  
meteorological subdivisions, 16 received large 
excess rainfall, 9 received excess rainfall, 6 
received normal rainfall, 5 received deficient 
rainfall. Time series of northeast monsoon 
seasonal rainfall over the core region of south 
peninsula is shown in Fig 11. 

The highest maximum & lowest minimum 
temperature and highest rainfall (in 24 hours) 
recorded over a station during the year 2021 with 
the dates of occurrences are given in Table 2.

Fig. 11. Percentage departure of rainfall during the 
Post-monsoon season (October to December) over the  
core zone of South Peninsula (1901-2021)
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The Cyclonic Storm JAWAD ( 2-6 December) 
formed over Bay of Bengal and weakened close to 
Odisha coast. However, these two systems do not 
have extreme impacts in India.

During winter season, no intense low 
pressure system formed.

During pre-monsoon season, apart from the 
above mentioned intense system, one depression 
(over BOB) formed in April and one low pressure area 
(over AS) formed in month of May.

During the monsoon season, fifteen low 
pressure systems (1 cyclonic storm, 1 Deep 
Depression,4 well marked low pressure areas, 7 sea 
low pressure areas and 2 land low pressure areas) 
were formed.  The only deep depression   formed 
over Northwest Bay Of Bengal & adjoining Odisha 
Coast on 12  September travelled in West North 
Westward direction and dissipated over northeast 
Madhya Pradesh & neighborhood on 15  September. 
The frequency and place of origin of these low 
pressure systems formed over the Indian region 
during the monsoon season is shown in the table A 
below.

During the post monsoon season, ten low 
pressure systems (2 cyclonic storm, 3 Depression,2 
well marked low pressure areas, 2 sea low pressure 
areas and 1 land low pressure area) were formed. 
The frequency and place of origin of these low 
pressure systems formed over the Indian region 
during the post monsoon season is shown in the 
table B below.

th

th

In 2021, five cyclonic storms formed over 
the north Indian Ocean.  These are: (1) Extremely 
Severe Cyclonic Storm TAUKTAE, (2) Very Severe 
Cyclonic Storm YAAS, (3) Severe Cyclonic Storm 
SHAHEEN (remnant of GULAB), (4) Cyclonic Storm 
GULAB & (5) Cyclonic Storm JAWAD. Of these, 
three cyclones (YAAS, GULAB, JAWAD) formed 
over the Bay of Bengal. & the remaining two 
cyclones (viz. TAUKTAE &SHAHEEN) formed over 
the Arabian Sea.

Among these 5 cyclones, the most 
devastating was Extremely Severe Cyclonic Storm 
TAUKTAE (14 May to 19 May) which formed in the 
pre-monsoon season over the Arabian Sea, crossed 
Saurashtra coast on 17  May, claiming 144 lives 
from across the states in western India stretching 
from Kerala in the far southern part of the country to 
Gujarat in the northwest.

The Very Severe Cyclonic Storm YAAS, (23 
May to 28 May) formed during the pre-monsoon 
season over the Bay of Bengal, crossed the north 
Odisha coast on 26  May 2021 and claimed 9 lives 
from Odisha, Jharkhand, West Bengal & Bihar.

The Cyclonic Storm GULAB (24 September 
to 28 September), formed during the southwest 
monsoon season & crossed north Andhra Pradesh – 
south Odisha coasts on 26 September, claiming 19 
lives from Andhra Pradesh, Telangana, Odisha, 
Maharashtra. 

The Severe Cyclonic Storm SHAHEEN (29 
September to 4 October) formed over Arabian Sea 
and moved away from Indian region towards Oman 
coast. 

th

th

th

Month /Systems 

 

CS and  above

 

DD

 

D

 

WML

 

LPA(Sea)

 

LPA(Land)

 

June

 

0

 

0

 

0

 

0

 

1(BOB)

 

1

 

July

 

0

 

0

 

0

 

2 (BOB)

 

1(BOB),1(AS)

 

1

 

August

 

0

 

0

 

0

 

0

 

2(BOB)

 

0

 

September

 

1(BOB)

 

1(BOB)

 

0

 

2(BOB)

 

1(BOB),1(AS)

 

0

 

 
(AS : Arabian Sea)

 
(BOB : Bay of Bengal)

  

 

Month /Systems 

 

CS and above

 

DD

 

D

 

WML

 

LPA(Sea)

 

LPA(Land)

 

October

 

1 (AS)

 

0

 

0

 

0

 

1(BOB),

 

1 (AS)

 

1

 

November

 

0

 

0

 

2(BOB), 1 (AS)

 

1(AS)

 

0

 

0

 

December

 

1 (BOB)

 

0

 

0

 

1(BOB)

 

0

 

0

 

 
(AS : Arabian Sea)

 
(BOB : Bay of Bengal)

  

 

TABLE A :CS DD D WML LPA: Cyclonic Storm, : Deep Depression, : Depression, : Well Marked low, : 
Low Pressure Area.

TABLE B : CS DD D WML LPA: Cyclonic Storm, : Deep Depression, : Depression, : Well Marked low, : Low 
Pressure Area.
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Fig. 13 (a) and 13 (b) respectively show track 
of these systems formed duringthe monsoon 
season and other seasons in the year 2021.  
Frequency of depressions and cyclonic storms 
formed over the north Indian Ocean and Land 
(1951-2021) during the monsoon and post 
monsoon is shown in Fig.14 (a) and 14(b) 
respectively.

Three depressions formed during November 
2021 two over Bay of Bengal (7 - 9 Nov, 18 - 19 
Nov) and one over Arabian sea (10 - 12 Nov).

The first depression of the post monsoon 
season formed over eastcentral Arabian sea on 
7th November travelled in northwestward direction 
and weakened on 9th November over central parts 
of Arabian sea. The second depression of the 
season formed over southwest Bay of Bengal on 
10th November travelled in west northwestward 
direction and weakened over north interior 
Tamilnadu and neighbourhood on 12th November. 
The third depression formed over Bay of Bengal on 
18th November travelled west northwestwards 
and weakened over north interior Tamilnadu and 
adjoining Karnataka and Rayalseema on 19th 
November.

Fig. 13. Tracks of depressions and cyclonic storms formed during 2021
(a) Monsoon season ( b) Other seasons
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Fig. 14(a).  MONSOON SEASON (JUNE-SEPTEMBER)

Fig. 14(b).  POST MONSOON SEASON (OCTOBER-DECEMBER)

Fig. 14.  Frequency of depressions and cyclonic storms formed over the North Indian Ocean & land (1951-2021)
 (Source : Cyclone e-atlas, RSMC New Delhi)
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government reports from disaster Management 
Authorities. 

Major Extreme Weather Events & 
associated loss of life, distribution of the number of 
deaths & its percentage, State-wise Distribution of 
the number of deaths & State-wise Number of 
Districts during 2021 are shown in Fig.15, 16, 17, 
18 respectively.

E) SIGNIFICANT WEATHER EVENTS

In addition to casualties and damage due 
to cyclonic storms, there were impacts of other 
Extreme Weather Events like, extremely heavy 
rainfall, floods, landslide, lightning, thunderstorm, 
etc. Few of them listed and given in the table No.3. 
The causalities caused by these extreme events 
mentioned  here  are  based  on the media and the

Fig.15. Major extreme weather events occurred during 2021

Fig. 16. Distribution of the number of deaths & its percentage during 2021 for impacted weather events
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Fig. 17. State-wise distribution of the number of deaths during 2021 for high impacted weather events

Fig. 18. State-wise number of districts affectedduring 2021 due to various extreme weather events
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TABLE -2
STATION WISE ANNUAL TEMPERATURE AND RAINFALL EXTREMES  FOR THE YEAR 2021#

MIN DATE MAX DATE HIGHEST 24 Hr. DATE
(0C) (MONTH_DATE) (0C) (MONTH_DATE) RAINFALL(mm) (MONTH_DATE)

1 Agartala AP 8.0 2_2 39.5 4_26 113.7 7_1
2 Cherrapunji* 3.8 1_15 32.1 10_12 559.6 6_29
3 Dibrugarh AP 7.4 1_1 37.3 9_14 74.2 6_20
4 Guwahati AP 8.5 12_31 38.1 4_26 121.5 9_7
5 Imphal AP 2.6 1_14 34.7 5_23 54.0 8_2
6 Passighat 10.1 1_22 37.6 6_13 172.9 8_13
7 Shillong* 4.1 1_16 28.7 5_24 63.3 7_20
8 Tezpur 10.6 1_4 37.3 4_30 66.4 9_2
9 Baghdogra AP 7.2 1_29 36.8 10_9, 10_11 195.6 10_20

10 Berhampore 8.2 1_16 40.6 4_28 86.0 6_29
11 Kolkata 11.2 12_20 39.7 4_25 150.0 7_30
12 Cooch Behar AP 5.1 1_31 37.8 9_27 201.7 7_17
13 Contai 7.0 1_31, 2_4 37.2 3_25 181.8 9_15
14 Darjeeling* 1.8 12_29 25.4 10_12 233.8 10_20
15 Gangtok* 2.8 12_30 26.6 5_24 129.7 10_20
16 Jalpaiguri 6.9 2_1 37.2 5_24 183.6 9_2
17 Kalimgpong* 6.0 12_30 31.0 5_21 199.0 10_20
18 Krishnanagar 6.8 1_3 39.6 4_20 78.2 7_30
19 Midnapore 9.5 12_20 43.1 3_30 276.2 9_15
20 Panagarh 6.2 1_31 42.6 3_30 141.4 6_26
21 Balasore 9.8 12_21 43.0 3_31 135.4 9_14
22 Bhubaneshwar AP      10.0 12_21, 12_23 44.2 3_31 199.9 9_13
23 Chandbali 9.2 12_21 42.6 3_31 288.3 5_26
24 Gopalpur 11.8 12_21, 12_22 37.4 3_20 143.3 11_2
25 Jharsugda AP 5.6 12_20 42.8 4_28 76.8 9_15
26 Puri 13.6 12_21 37.0 5_23 342.5 9_13
27 Sambalpur 8.5 12_21 42.3 4_28 80.2 7_19
28 Daltonganj 4.9 12_20 43.2 4_29 116.6 8_1
29 Gaya AP 3.0 1_30 42.0 4_14 , 4_24 120.0 5_28
30 Jamshedpur AP 6.8 12_21 42.4 4_25 147.4 5_31
31 Patna AP 3.4 1_31 42.0 4_28 146.0 6_26
32 Purnea 7.1 1_14, 1_31 38.8 4_25 212.6 5_28
33 Ranchi AP 5.8 12_22 39.5 4_28 182.4 7_31
34 Allahabad AP 4.9 1_28 44.3 4_28 127.0 9_16
35 Bahraich 4.6 1_31 41.0 4_27 109.8 7_21
36 Bareilly 3.4 1_1 41.5 4_28 178.0 10_19
37 Dehar Dun 3.8 12_18 38.8 4_28 125.2 7_22
38 Gorakhpur 5.4 1_1 41.0 4_28, 5_16 192.9 10_2
39 Jhansi 4.0 1_27 44.9 4_29 169.4 8_2
40 Lucknow AP 0.5 1_1 41.9 4_28 128.0 9_17
41 Mukteshwar** -1.2 1_30 27.8 4_28 340.8 10_19
42 Varansai 5.0 1_28 43.4 4_28 96.6 9_16
43 Ambala 3.1 1_14 42.9 6_9 70.0 7_20
44 Chandigarh 5.7 1_13 25.8 1_4 55.4 8_5
45 Hissar -1.2 1_1 45.0 6_9 117.0 7_30
46 Karnal 2.6 1_28 42.0 6_9 245.0 7_14
47 New Delhi AP 1.1 1_1 43.5 6_30 138.8 8_21
48 Amritsar AP 0.7 12_18 43.4 6_9 151.2 9_11
49 Patiala 3.3 12_30 43.8 6_9 123.2 9_24
50 Shimla* -1.0 2_5 28.6 7_1 69.6 7_28
51 Banihal* -3.6 12_17 33.8 6_30 80.4 1_6
52 Gulmarg* -13.4 1_28 25.5 6_10, 6_29 51.0 1_6
53 Jammu AP 2.3 12_18 42.9 6_30 150.6 7_12
54 Srinagar* -8.8 1_31 35.0 7_18 56.9 1_6
55 Ajmer 3.1 12_19 42.4 4_28 137.2 8_1
56 Barmer 7.1 1_19 43.8 4_26, 4_27 40.8 6_19
57 Bikaner 4.4 12_18 46.4 5_28 30.8 9_12
58 Ganganagar 0.2 1_13 47.3 5_28 58.8 6_27
59 Jaipur AP 4.5 12_19 42.6 4_29, 5_28 80.4 8_3
60 Jaisalmer 4.5 1_8 44.6 5_28 66.3 7_13
61 Jodhpur AP 6.0 12_19 43.0 4_28 17.8 7_26
62 Kota AP 5.0 12_19 43.4 4_28, 4_29, 4_30 157.7 8_4
63 Udaipur 2.6 1_27, 12_19 40.6 5_9 100.2 11_20
64 Ambikapur 4.9 12_20 39.5 4_25 76.3 8_1
65 Betul 4.8 12_20 41.4 4_29 58.5 7_25
66 Bhopal(AP) 3.4 12_20 42.8 4_29, 5_6 48.2 6_12
67 Guna 2.6 12_19 43.4 4_29 164.1 8_7
68 Gwalior 1.8 12_19, 12_20 44.3 4_28 79.7 7_27
69 Indore(AP) 6.5 12_20 40.6 4_29, 4_30 107.8 9_2
70 Jabalpur 4.8 1_30, 12_20 42.4 4_29 71.7 7_24
71 Jagdalpur 6.5 12_21 39.4 5_29 44.9 6_1
72 Khandwa 6.0 12_21 43.1 4_29, 5_8 122.0 7_24
73 Nowgong 1.2 12_20 45.0 4_30 96.2 7_22
74 Pendra 5.7 12_20 40.8 4_28 183.2 9_15
75 Ratlam 5.4 1_21 43.8 4_30 161.0 9_20
76 Sagar 4.4 12_19 42.8 4_29 66.4 9_6
77 Satna 3.7 1_28 42.8 4_29 82.7 7_28
78 Seoni 6.6 1_30 40.4 5_28 112.8 10_1

S.NO. STATION NAME
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TABLE -2 (contd.)

MIN DATE MAX DATE HIGHEST 24 Hr. DATE
(0C) (MONTH_DATE) (0C) (MONTH_DATE) RAINFALL(mm) (MONTH_DATE)

79 Umaria 1.2 12_20 43.9 4_30 170.5 7_24
80 Ahmedabad AP 9.2 12_22 43.5 5_16 113.6 5_19
81 Baroda 10.4 2_8, 12_21, 12_22 42.4 4_26 85.4 5_19
82 Bhavnagar AP 10.8 1_30 40.6 4_25, 4_26 110.4 5_19
83 Bhuj AP 8.6 1_1 42.9 4_24 54.9 6_19
84 Deesa 7.8 12_19 43.1 4_27 130.4 9_26
85 Dwarka 12.7 1_9 37.9 5_17 167.6 9_9
86 Naliya 2.5 12_18 42.0 5_16 42.1 9_2
87 New Kandala 9.6 1_29 41.7 6_6 94.2 9_2
88 Porbandar AP 8.6 1_3, 1_26 43.8 5_16 144.4 9_14
89 Rajkot AP 9.0 1_3 43.4 5_16 203.2 9_14
90 Surat 12.6 1_28 40.8 4_25 103.0 6_18
91 Veraval 12.1 1_3 39.4 3_26 155.0 7_13
92 Akola 10.5 2_9 43.4 4_28, 5_6 116.4 7_22
93 Ahmadnagar 9.8 12_21 34.0 10_8 122.0 10_10
94 Aurangabad AP 10.4 12_21 40.6 4_28 127.5 9_8
95 Buldhana 10.5 12_20 41.4 4_27 89.7 9_28
96 Chandrapur 9.6 12_21 46.2 5_29 112.8 7_23
97 Dahanu 14.2 1_29 37.8 3_25 282.6 5_18
98 Harnai 19.3 1_29 38.2 5_15 368.4 9_7
99 Jalgaon 7.0 2_9, 12_21 42.9 4_25 99.9 9_5
100 Kolhapur 15.7 12_19, 12_20, 12_21 39.5 3_29, 3_31 181.0 7_24
101 Mahabaleshwar* 11.3 2_20 33.0 3_31, 4_6 594.4 7_23
102 Malegaon 9.6 2_8 42.8 4_26 59.0 9_1
103 Mumbai 17.5 1_29 38.0 3_27 207.6 5_18
104 Nagpur AP 7.6 12_21 43.9 5_29 100.3 7_9
105 Panjim 18.4 12_19 36.0 5_12, 5_13 227.7 5_17
106 Parbhani 9.9 2_9 41.6 5_14 160.5 7_12
107 Pune 8.6 2_9 39.6 4_5 80.3 7_24
108 Ratnagiri 16.9 1_28 40.0 3_26 363.7 5_17
109 Sholapur 10.8 12_21 41.7 4_5 96.1 6_27
110 Yeotmal 9.0 12_21 43.2 4_29 67.3 8_18
111 Anantpur 13.4 12_22 41.6 3_31 119.4 6_4
112 Hyderabad AP 10.8 12_21 40.1 4_3 90.7 10_10
113 Kakinada 17.1 12_18 41.0 5_28 167.2 9_7
114 Kalingapatnam 11.8 12_22 39.5 5_26 125.9 9_27
115 Kurnool 15.2 12_23 41.7 3_31 57.2 10_9
116 Machilipatnam 16.9 12_22 41.2 5_26 92.5 6_28
117 Nellore 20.6 2_14 42.4 4_1 91.3 11_28
118 Nizamabad 12.1 12_22 42.4 4_29 144.4 9_28
119 Ongole 19.3 12_22 43.3 4_2 62.0 2_20
120 Ramgundam 9.2 12_21 43.2 5_29 81.6 9_7
121 Rentachintala 10.6 12_23 42.0 4_2, 5_31
122 Visakhapatnam AP 15.2 2_4, 2_6 43.0 5_27 267.0 9_27
123 Chennai AP 19.0 12_24 41.8 4_2 148.9 12_31
124 Coimbatore 17.0 2_8, 2_10 38.2 3_31 112.8 1_7
125 Cuddalore 19.5 12_24 40.2 5_30 185.6 2_21
126 Kanyakumari 20.4 7_10 35.6 4_4 129.6 5_26
127 Kodaikanal* 5.7 12_10 22.6 3_31 66.0 10_4
128 Madurai AP 17.8 2_12 42.3 4_2 103.6 9_25
129 Nagapattinam 19.9 12_24 39.1 6_10 310.4 11_10
130 Palayamkottai 21.4 1_30 38.4 4_7 107.0 11_26
131 Pamban 22.0 12_24, 12_25 37.0 9_22 115.2 11_28
132 Salem 17.0 12_25 42.8 3_31 98.2 7_5
133 Tiruchirapalli AP 17.6 2_10, 2_12 42.5 4_3 117.6 8_10
134 Vellore 16.1 2_8, 2_10 43.4 4_2 81.2 11_19
135 Bangalore* 14.2 12_22 37.2 3_31 73.4 11_19
136 Chitradurga 12.5 12_21 37.9 3_31 128.1 10_7
137 Gadag 12.1 12_19 39.1 3_31 92.4 5_24
138 Gulbarga 14.7 12_22 43.3 5_10 106.0 7_10
139 Honavar 18.4 12_7 35.5 2_1 124.1 6_18
140 Karwar 17.2 12_20 37.2 2_9, 4_30 130.7 7_15
141 Mangalore AP 20.3 12_21 36.7 3_4 192.3 10_13
142 Medikeri* 11.8 12_24 40.5 4_14 154.8 7_15
143 Mysore 11.8 2_11 37.9 3_31 82.0 10_21
144 Raichur 12.0 12_18, 12_22, 12_24 41.0 3_31 62.4 10_9
145 Alapuzha 21.6 2_11 37.2 3_6 157.2 5_15
146 Cochi AP 21.4 1_26 33.8 4_30, 5_6 209.0 5_15
147 Kozhikode 21.8 5_27 35.8 3_27 216.0 10_12
148 Thiruvananthapuram 20.4 2_11, 2_12 36.3 3_30 155.8 5_12
149 Car Nicobar 21.2 1_24 35.0 5_14 123.2 8_19
150 Port Blair 21.3 2_10 35.2 5_14 106.9 9_16
151 Amini Divi 20.8 2_22 35.4 4_29 101.2 8_9
152 Minicoy 21.6 2_13 34.6 4_18 71.4 6_8

S.NO. STATION NAME

NOT AVAILABLE

(* : Hill Stations) (# : Based on Reai-time data)
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TABLE -3

HIGH IMPACTED WEATHER EVENTS OCCURRED DURING 2021 ALONG WITH
ASSOCIATED LOSS OF LIFE AND DATES

24

Event Number of
Casualties

Season Date State / Union
Territory Affected

Floods &
Heavy Rain

762 Whole year 7 Feb. to
21 Nov.

Andhra Pradesh, Assam,
Bihar, Gujarat, Himachal
Pradesh, Jammu &
Kashmir, Karnataka,
Kerala, Madhya Pradesh,
Maharashtra, Odisha,
Rajasthan, Sikkim, Tamil
Nadu, Telangana, Union
Territory (New Delhi), Uttar
Pradesh, Uttarakhand,
West Bengal

Lightning &
Thunderstorm

847 Whole year 2 Jan to
28 Dec.

Bihar, Chhattisgarh,
Gujarat, Haryana, Jammu &
Kashmir, Jharkhand,
Karnataka, Kerala, Madhya
Pradesh, Maharashtra,
Odisha, Rajasthan, Tamil
Nadu, Telangana, Uttar
Pradesh, West Bengal

Snowfall 20 Winter, Post
Monsoon

6, 12 Jan.;
1, 21, 23,
24 Oct.

Jammu & Kashmir,
Himachal Pradesh,
Uttarakhand

Cold Wave 11 Winter, Post
Monsoon

3, 18 Jan.;
29 Nov.;
18, 21
Dec.

Jammu & Kashmir, New
Delhi, Uttar Pradesh,
Madhya Pradesh,
Maharashtra

Dust Storm 5 Pre Monsoon 12 May Uttar Pradesh

Gale 5 Pre Monsoon 5, 23, 27,
29 May

Madhya Pradesh, Odisha,
Andaman & Nicobar

Hailstorm 4 Pre
Monsoon,
Post
Monsoon

18 Apr.,
28 Dec.

Chhattisgarh, Jammu &
Kashmir

Extremely
Severe
Cyclonic Storm
“TAUKTAE”

144 Pre
Monsoon

14 to 19
May

Gujarat, Maharashtra,
Kerala, Karnataka, Goa

Cyclonic Storm
“GULAB”

19 Monsoon 24 to 28
Sep.

Andhra Pradesh,
Maharashtra, Odisha,
Telangana

Very Severe
Cyclonic Storm
“YAAS”

9 Pre
Monsoon

23 to 28
May

Odisha, Jharkhand,
West Bengal, Bihar

Cyclonic Storm
“JAWAD”

2 Post
Monsoon

2 to 5
Dec.

Andhra Pradesh
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