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: North India reels under cold wave, fog disrupts flights at 
Delhi airport, December 25, 2018.( )

 : Cold wave again grips Kashmir Valley, Ladakh, 
December 31, 2018, ( )

: 

May 25, 
2018.( )

 : There seems to be no respite for people of Delhi or 
nearby areas as intense heatwave continues to batter the 
region. North India continues to remain under the grip of an 
intense heat wave with temperatures even crossing the 45-
degree Celsius mark in some places,May 28, 2018                 
( )

: 

June 9, 2018                 
( )

: Continuous heavy rains have cut off several road links 
across state of Kerala. Water levels are continuously rising in 
rivers and reservoirs due to heavy rains.Shutters of at least 22 
reservoirs have been opened to drain out excess water, August 
10, 2018. ( )

http://www.tribuneindia.com

http://www.tribuneindia.com

https://www.thestatesman.com

https://www.financialexpress.com

https://www.hindustantimes.com

https://www.indiatoday.in

Madhya Pradesh sweltered under the continuing heat 
wave with hot winds accompanying the scorching sun, while the 
state's famed tourist destination of Khajuraho was hottest in the 
country on Thursday at 47.5 degrees Celsius 

. 

Mumbai received heavy rainfall on Saturday following 
the onset of the southwest monsoon. Waterlogged roads 
disrupted traffic in the city, local train services slowed down and 
fl ights were delayed by the rains, .
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vaaiPaXk jalavaayau saaraMSa - 2018

vaPaaX

taapamaana

ivaSaoPataaEM:

vaPaX 2018 maoM doSa ka AaOsata taapamaana, sana 1981-2010 ko AaOsata sao 0.4izga/I
saolaiSayasa (iz.sao.) sao AiDak rha| yah saala 1901 sao Aba tak ka Cqa sabasao WPNa saala rha | jaazo

kI }tau ko AaOsata taapamaana maoM vaRiDd (+0.59 iz.sao. EvaM 1901 sao Aba tak ka paaVMcavaa sabasao WPNa
}tau) AaOr maanasaUnapaUvaXX }tau ko taapamaana maoM vaRiDd (+0.55 iz.sao. EvaM 1901 sao Aba tak kI saaVMtavaa

sabasao WPNa }tau) vaaiPaXk taapamaana maoM vaiRDd ka mauKya karNa hO| Aba tak ko 10 sabasao WPNa saala esa

k/ma sao hO : 2016 (ivasaMgaita +0.707), 2009(+0.552), 2017(+0.541),
2010(+0.539), 2015(+0.424), 2018(+.40), 1958(+0.250),

2002(+0.245), 2014(+0.238) AaOr 2006(+0.228) |

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 kalaavaiDa AaOsata ko 91%)| 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 kma (dIGaX kalaavaiDa AaOsata

ko 66% ) rhI |

2018 maoM doSa Bar maoM vaaiPaXk vaPaaX saamaanya sao kma TaI | vaPaaX ka pairmaaNa dIGaX kalaavaiDa

AaOsata ko 85.3% rha | doSa ko 36 pa/BaagaaoM maoM sao 1 pa/Baaga korla mao vaPaaX AiDak rhI, 23 pa/BaagaaoM maoM
vaPaaX saamaanya rhI AaOr 12 pa/BaagaaoM maoM vaPaaX kma rhI |

doSa ko AiDaktar BaagaaoM maoM AiDaktama, nyaUnatama AaOr AaOsata taapamaana kI ivasaMgaita 1.0 iz.

saoM. kI `oNaI maoM rhI | magar doSa ko wttar AaOr wttar-paiScama BaagaaoM maoM AaOsata taapamaana 1 iz. saoM. sao
AiDak rha |

+
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cak/vaataI taUfana

2018 mao baMgaala kI KaazI maMo caar cak/vaataI taUfana huE | enamao sao 1 bahuta taIva/ cak/vaataI taUfana

A@taubar mao,2 taIva/ cak/vaataI taUfana (navaMbar,idsaMbar maMo pa/itamaah Ek) AaOr isataMbar maMo 1 cak/vaataI
taUfana huE | ArbaI samaud/ maoM taIna cak/vaataI taUfana huE | maanasaUna }tau mao 10 kma dbaava ko xao…a banao (1

cak/vaataI taUfana,1 Aita taIva/ kma dbaava xao…a, 4 taIva/ kma dbaava xao…a, 2 AcCI tarh sao icainhta kma

dbaava xao…a AaOr 2 kma dbaava ko xao…a) | ena saBaI kma dbaava kI pa/NaailayaaoM kI vajah sao saMbainData
sTaanaaoM mao AcCI vaPaaX hueX |

AakaSaIya ibajalaI sao 198 laaogaaMo kI maRtyau kI saUcanaa (maanasaUna paUvaX AaOr maanasaUnaaottar }tauAaoM

maoM), doSa ko ivaiBanna BaagaaoM sao pa/apta hueX | wttar pa/doSa mao esakI saMKyaa 74 sabasao AiDak TaI | AaoizSaa
sao 61, maDya pa/doSa sao 16, maharaPq^ AaOr rajasTaana sao 11 laaogaaoM kI maRtyau kI saUcanaa pa/apta hueX | SaIta

lahr ik capaoq maoM 279 laaogaaoM kI maRtyau kI saUcanaa pa/apta hueX | AaMDaI taufana sao 225 laaogaaMo kI maRtyau kI

saUcanaa doSa ko ivaiBanna BaagaaoM sao pa/apta hueX | BaarI vaPaaX AaOr baaZ saMbaMDaI GaqnaaAaoM sao maanasaUna }tau maMo
krIba 612 sao jyaada laaogaaoM kI maRtyau kI saUcanaa pa/apta hueX | gajaX ko saaTa taufana ko karNa 496 laaogaaoM

kI maRtyau kI saUcanaa doSa ko ivaiBanna BaagaaoM sao pa/apta hueX | ihmataapa kI vajah sao jammau kSmaIr mao 18 laaogaaoM

kI maRtyau kI saUcanaa imalaI |

mahtvapaUNaX maaOsama saMbaMDaI GaqnaaEM
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Annual :
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Climate over India during 2018 was significantly warm in respect of temperature. The annual mean

temperature for the country this year was +0.40°C above the 1981-2010 average, thus making the year

2018 as the sixth warmest year on record since the nation-wide records commenced in 1901. Higher mean

temperatures during the winter season (January-February, with anomaly +0.59 C, fifth warmest since

1901) and the pre-monsoon season (Mar-May, with anomaly +0.55 C, seventh warmest since 1901)

mainly accounted for the above normal annual temperature for the year.

Rainfall during the principal rainy season [Southwest (summer) monsoon season (June-

September)] for the country as a whole was normal [91 % of Long Period average (LPA)].

The Northeast monsoon rainfall activity, over the south peninsula (core region of northeast

monsoon rainfall activity comprising of 5 subdivisions viz. Coastal Andhra Pradesh, Rayalaseema, Tamil

Nadu & Pondicherry, South Interior Karnataka and Kerala) was below normal (66 % of Long Period

Average (LPA)).

Spatial pattern of annual mean, maximum and minimum temperature anomalies for 2018 is shown

in Fig.1. Anomaly in the maximum, minimum and mean temperature over many parts of the country was

generally in the range of 1.0°C. However, the maximum temperatures anomaly over some parts of

Jammu and Kashmir, Himachal Pradesh, Uttarakhand, West Rajasthan and Gujarat state was above

normal by about 1°C.

The annual mean temperature for the country was +0.40 C above the 1971-2000 average, thus

making the year 2018 as the sixth warmest year on record since 1901 (Fig. 2A). The other 9 warmest years

on record in order were: 2016 (anomaly +0.707 C), 2009 (0.552), 2017 (0.541), 2010(0.539), 2015(0.424),

1958(0.250), 2002(0.245), 2014(0.238), 2006(0.228). It may be mentioned that 11 out of the 15 warmest

years were from the recent past fifteen years (2004-2018). In addition, the past decade (2001-2010/ 2009-

2018) was the warmest decade on record with anomalies of 0.23 C / 0.38 C above average. During 1901-

2018, the annual mean temperature showed an increasing trend of 0.60 C/100 years with significant

increasing trend in the maximum temperature (1.0 C /100 years), and relatively lower increasing trend

(0.20 C/100 years) in the 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 1901-2018 are shown in Figs 2B, 2C, 2D and 2E respectively. The mean temperature for the winter

season (with anomaly +0.59°C above average) this year was the fifth highest since 1901. The 4 warmest

winter years with anomaly in order were: 2016(+1.15°C), 2009(0.93°C), 2006(0.747°C) and 2017

(0.727°C). The mean temperature was above normal during January(0.25°C) and February(0.93°C).

February was fifth warmest year since 1901.

+
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The pre-monsoon season (March-May) this year was also warmer. The season this year (with

anomaly +0.55°C above average) was the seventh warmest since 1901. The six warmest pre-monsoon

years with anomaly in order are 2010(1.28°C), 2016(1.03°C), 1921(0.849°C), 1953(0.66°C),

2017(0.588°C) and 1941(0.56°C). The mean temperature was above normal during March (0.96°C), April

(0.44°C) and May (0.25°C). March was the sixth warmest since 1901

Monsoon season this year (with anomaly +0.26°C above average) was the tenth warmest since

1901. The 5 warmest monsoon years with anomaly on record in order are: 2014 (0.55°C), 1987(0.53°C),

2009(0.53°C), 2015(0.43°C), 2017(0.37°C). The mean temperature was above normal during June

(0.3°C), July (0.2°C), August (0.18°C) and September (0.31°C). September was the sixth warmest since

1901.

The Post-monsoon season this year (with anomaly +0.31°C above average) was the thirteenth

warmest since 1901. The 5 warmest post-monsoon years with anomaly on record in order are: 2015

(0.83), 2008(0.61), 2017(0.595°C), 2016(0.593) and 1979(0.5). The mean temperature was above

normal during October (0.39 C), November (0.62 C) and below normal during December (-0.08 C).

November was the sixth warmest since 1901.

Spatial pattern of trend in mean annual temperature anomalies based on the data for the period

1901-2018 (Fig.3) suggests significant positive (increasing) trend over most parts of the country except for

some parts of Bihar, Gujarat and adjoining southern parts of Rajasthan, East Uttar Pradesh where

significant negative (decreasing) trend was observed.

Fig.4 shows the spatial pattern of monthly maximum and minimum temperature anomalies.

Regions with significant temperature anomaly (> or < 2 C) during each concerned month are discussed

below.

During January, maximum temperature was above normal by about 2 to 3 C, over parts of
north/northwest India. Minimum temperature was below normal by about 2 to 3 C, over parts of Gangetic
West Bengal, Odisha, Jharakhand, Chhatisgarh, east Madhya Pradesh, Vidarbha and east Uttar Pradesh.

During February, maximum temperature was above normal by about 2 to 3 C, over most parts of

northern / northwestern and some parts of eastcentral regions of the country. Over parts of Jammu &

Kashmir and Himachal Pradesh it was above normal by more than 4 C. Minimum temperature was above

normal by about 2 to 3 C over parts of Jammu & Kashmir, Himachal Pradesh, west and east Rajasthan,

Gujarat state, and at some isolated places over west Madhya Pradesh.

( )

During March, maximum temperature was above normal by about 2°C over parts of northwest,

northern parts of central India. Over parts of Jammu & Kashmir, Himachal Pradesh, it was above normal by

more than 4 C. Minimum temperature was also above normal by about °

DuringApril, maximum temperature was above normal by about 2°C, over parts of west Rajasthan

and Saurashtra and Kutch. It was below normal by about 2°C, over parts of Gangetic West Bengal.

Minimum temperature was also above normal by about 2°C, over parts of west and east Rajasthan and

Punjab.

° ° °

B) Spatial pattern:

°

January-February (winter season):

°
°

°

°

March- May Pre-monsoon season :

+

0

0
2 C over parts of northwest region

and some isolated places of Bihar, Madhya Maharashtra and west Madhya Pradesh .

.
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During May, maximum temperature was above normal by about 2°C over parts of Himachal

Pradesh, Uttarakhand, west Madhya Pradesh, Saurashtra and Kutch, Madhya Maharashtra, Marathwada

and Vidarbha. Minimum temperature was above normal by about 2°C, over Jammu and Kashmir, west

Rajasthan, Madhya Maharashtra and Vidarbha. Minimum temperature was below normal by about 2 to

3 C, over parts of east Uttar Pradesh and Lakshadweep.°

June-September Monsoon season :

October-December (Post-monsoon season):

Cold Wave conditions:

Heat Wave Conditions:

( )

During all the months of monsoon season, in respect of maximum and minimum temperature, the

anomaly was generally within ±1°C range.

However, during August minimum temperature was below normal by 2°C over parts of east Uttar

Pradesh.

During September, maximum temperature was below normal by about 2°C over parts of east

Rajsthan. Similarly, minimum temperature was below normal by about 2°C over parts of east Uttar

Pradesh

During October, maximum temperature was above normal by about 2 to 3°C, over parts of

Saurashtra and Kutch, Madhya Pradesh, Maharashtra, Chhattisgarh, North Interior Karnataka,

Telangana, coastal Andhra Pradesh and Rayalseema. Minimum temperature was below normal by about

2°C over parts of Uttar Pradesh and Marathwada.

During November, maximum and minimum temperature anomalies were generally within ±1°C

range. However, the minimum temperature was below normal by about 2 to 3°C, over some parts of west

Uttar Pradesh.

During December, maximum temperature was below normal by about 2°C, over some parts of

west Madhya Pradesh, Gangetic West Bengal and adjoining Odisha. Minimum temperature was above

normal by about 2 to 3°C, over parts of Telangana and adjoining north Interior Karnataka. Minimum

temperature was below normal by about 2 to 3°C, over some parts of west Uttar Pradesh, Haryana,

Chandigarh and Delhi & Madhya Pradesh.

Fig.5 (a, b) shows the monthly minimum and maximum temperature anomaly for the country as a

whole during past five years, 2014-2018 respectively. It can be seen that in respect of maximum

temperature, the month of March was the warmest in the last five years, while March and November were

the second warmest in respect of minimum temperature during the last five years.

Severe Cold wave/cold wave conditions prevailed over most parts of the country on most of the

days during the month of January. Severe cold day/cold day conditions also prevailed at few places over

Bihar and Uttar Pradesh on most of the days during the month.

During 17 – 31 December, Severe Cold wave/cold wave conditions prevailed majorly over north,

northwestern and central parts of the country on many days and on isolated days over some parts of Bihar,

Jharkhand, Madhya Maharashtra, Marathwada, north Interior Karnataka and north coastal Andhra

Pradesh.

Fig 14 a, b show the minimum temperature anomaly diagrams for the duration when cold wave

condition was at its peak.

Severe heat wave/heat wave conditions prevailed over parts of north and central India during

March to May and then extended spatially to east India in the month of June.

ANNUAL CLIMATE SUMMARY 2017
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Severe heat wave/Heat wave conditions were observed from the last week of March to the first

week of April (26 March to 4 April) over Rajasthan and Gujarat State and on one or two days in

Uttarakhand, Himachal Pradesh & north Konkan. Its spatial extent and severity started to diminish

gradually from 5 April. The heat wave conditions re-emerged on 28 April, and till 18 May, it was mainly

confined to some parts of Rajasthan and Vidarbha. From 19- 30 May, it was also observed over Madhya

Pradesh on many days and over Haryana, Chandigarh & Delhi, Uttar Pradesh, Saurashtra & Kutch on a

few days. During 31 May to 5 June, heat wave conditions was confined to west Rajasthan and then from 16

to 20 June, it was observed over some parts of east India viz., Jharkhand, Bihar, Odisha and Gangetic

West Bengal and coastal Andhra Pradesh. It was observed over parts of north and central region during

22-25 June.

The heat wave conditions got abated from the entire country by 26 June. Fig 15a, b show the

maximum temperature anomaly diagrams for the duration when heat wave condition was at its peak.

Time series of percentage departure of area weighted seasonal and annual rainfall over the

country as a whole are shown in Fig. 6. In 2018, annual rainfall over the country as a whole was

85.9 % of its LPAvalue. 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):

Sub-division wise seasonal and annual rainfall statistics are given in Table 1 and spatial

distribution is shown in Fig. 7. Month wise rainfall distribution is shown in Fig. 8.

Rainfall activity over the country as a whole was below normal (85.3 % of LPA) during the year. Out

of 36 meteorological subdivisions, one sub-division Kerala received excess rainfall, 23 received normal

rainfall and remaining 12 subdivisions received deficient rainfall.

At the end of year, of the four homogeneous regions, south peninsular India received 93 % and

central India received 90 % of their respective normal rainfall. While, East & Northeast India received 77%

and Northwest India received 86 % of their respective normal rainfall.

Rainfall activity over the country during the season as a whole was substantially below normal. It

was below normal during January and February as well (14.9% of LPA and 57.2% of LPA) respectively.

Rainfall activity was mainly observed over Andaman & Nicobar Islands, parts of Marathwada and

Vidarbha. Except these three subdivisions all other subdivisions received large deficient /deficient or no

rainfall.

During the season, out of 36 meteorological subdivisions, 1 received large excess rainfall, 1

received excess rainfall, 1 received normal rainfall, 10 received deficient rainfall, 22 received large

deficient rainfall. One subdivision did not receive any rain.

Rainfall activity over the country during the season as a whole was normal (92.6 % of its LPA

value). It was normal during the month of April and May (102.7% of LPA, 103.6% of LPA respectively) and

below during March (53.3 % of LPA). Coastal Karnataka, south interior Karnataka and Lakshadweep

received about one and half times of their respective normal rainfall. During the season, out of 36

meteorological subdivisions, 3 received large excess rainfall, 7 received excess rainfall, 10 received

RAINFALL

37.6% of LPA

92.6% of LPA

91% of LPA

56.1% of LPA

Annual:

Winter season:

Pre-monsoon season:
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Monsoon season:

Post-monsoon season:

Standardized Precipitation Index

The southwest monsoon season rainfall over the country as a whole was normal. However during

the season June, July and August observed normal rainfall ( 95.1 % of LPA, 94.8 % of LPA and 91.9 % of

LPA respectively), whereas September received below normal rainfall (76.5% of LPA). The rainfall for the

season was normal over all the homogenous regions of the country except east and northeast India.

Spatially, the highest rainfall (98% of LPA) was received by homogeneous region of South Peninsula and

Northwest India and lowest rainfall (75% of LPA) was received by East and northeast India. The

homogeneous regions of Central India received seasonal rainfall of 93% of LPA. The rainfall received

during the first half (1 June to 31 July) was normal (95% of LPA), while second half (1 August to 30

September) was below normal (86% of LPA).

Most of the subdivisions of the country received excess/ normal rainfall. However, some

subdivisions of western, eastern and south peninsula viz. Arunachal Pradesh, Assam and Meghalaya,

Jharakhand, Bihar, west Rajasthan, Gujarat region, Saurashtra and Kutch, Marathwada, north Interior

Karnataka, Rayalseema and Lakshdweep island received deficient rainfall. During the season, out of 36

meteorological subdivisions, 1 subdivisions received excess rainfall, 24 received normal rainfall and the

remaining 11 subdivisions received deficient rainfall.

Daily area weighted rainfall (mm) over the country as a whole during the monsoon season 2018

(1st Jun. to 30th Sep.) and its long term average values are shown in Fig. 9. For the country as a whole,

rainfall averaged was below or near normal on many days during the season. Only on few occasions

(around 9) it was nearly one and half times its normal value During 14 -25 June, 4 -10 July, 27 July- 7

August and almost entire September, it was almost below normal.

Rainfall activity over the country during the season as a whole was substantially below normal

(56.1% of LPA). It was below normal during all the months viz. October, November and December (43.9%,

70.5% and 88.3 % of its LPArespectively). Except both the islands, Odisha, Jammu & Kashmir and Kerala,

all the subdivisions received deficient/large deficient rainfall.

Rainfall activity over core region of the south peninsula (comprising of 5 subdivisions viz. Coastal

Andhra Pradesh, Rayalaseema, Tamil Nadu & Puducherry, South Interior Karnataka and Kerala) was

below normal (66% of Long Period Average (LPA)). It was below normal during October November and

December (65%of LPA, 71.3% of LPAand 55.2% of LPArespectively).

Out of 36 meteorological subdivisions, 2 received excess rainfall, 3 received normal rainfall, 13

subdivisions received deficient rainfall and remaining 18 subdivisions received large deficient rainfall.

Time series of northeast monsoon seasonal rainfall over the south peninsula is shown in Fig 10.

The Standardized Precipitation Index (SPI) is an index used for 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.11 gives the SPI values for the year 2018.

Cumulative SPI values of the past twelve months indicate extremely wet/severely wet conditions

over parts of S.H. West Bengal & Sikkim, Odisha, Punjab, Jammu & Kashmir, Saurashtra & Kutch,

Telangana, Tamil Nadu, South Interior Karnataka and Kerala, while extremely dry/severely dry conditions

were observed over parts of Arunachal Pradesh, Assam & Meghalaya, S.H. West Bengal & Sikkim,

Gangetic West Bengal, Jharkhand, Bihar, Uttar Pradesh state, Punjab, Himachal Pradesh, West

Rajasthan, Madhya Pradesh state, Gujarat state, Madhya Maharashtra, Marathawada, Vidarbha,

Chhattisgarh, Andhra Pradesh state, Telangana, Tamil Nadu, North Interior Karnataka and South Interior

Karnataka.



TROPICAL STORMS / DEPRESSIONS IN THE INDIAN SEAS

During 2018, 7 cyclonic storms formed over the north Indian Ocean. Out of these 7 systems, 3

systems forming over the Arabian Sea (2 during the pre-monsoon season and one during the post-

monsoon season), did not have landfall over the Indian region. One cyclonic storm formed over Bay of

Bengal in monsoon season (September) and crossed north Andhra Pradesh-Odisha coast near Gopalpur

on 20 September. The remaining three systems, which formed over the Bay of Bengal during the post

monsoon season crossed Indian coast. The first system VSCS “Titli” formed over the east central Bay of

Bengal on 8 October and crossed Odisha coast on 11 . This storm claimed over 70 lives from coastal

districts of Odisha. The second one SCS “ Gaja” which formed over the east central Bay on 10 November,

crossed Tamil Nadu coast on 15 and after moving across the south peninsula, it re-emerged into Arabian

Sea as a deep depression. This storm claimed over 40 lives from coastal districts of Tamil Nadu. The last

cyclonic storm of the year SCS “Phethai”, which formed over the southeast Bay of Bengal on 13

December, crossed theAndhra Pradesh coast on 17 .

During pre-monsoon season, apart from the storms described above, two depression formed over

north Indian Ocean (one in the month of March and the other in the month of May).

During the monsoon season, ten low pressure systems (1 cyclonic storm, 1 Deep Depression, 4

Depressions, 2 well marked low pressure areas & 2 low pressure areas) were formed. 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 below.

The first intense system of the monsoon season formed as a Depression (10–11 June) over

northeast Bay of Bengal and adjoining Bangladesh coast and dissipated over Bangladesh and

neighbourhood. The second Depression (21-22 July) that formed over northwest Bay of Bengal and

neighbourhood and dissipated over Jharakhand and neighbourhood. The third depressions which formed

in the month ofAugust(7-8Aug), had origin over northwest Bay of Bengal and dissipated over Chhatisgarh.

The fourth depression formed in the same month (15-17 Aug), had origin over northwest Bay of Bengal

and dissipated over Madhya Pradesh. The last system formed as a Deep Depression in the month of

September ( 6-7 Sep), had origin over northwest Bay of Bengal and dissipated over Chhattisgarh. Most of

these depressions and the low pressure areas moved in a westerly/north-westerly direction across

western, eastern, central parts of the country.

During the post monsoon season, apart from the storm mentioned above, two well marked low

pressure aeas formed in the month of November. The tracks of these storms and depression formed during

the year is shown in Fig.12(a) and Fig.12(b).

Frequency of depressions and cyclonic storms formed over the north Indian Ocean (1951-2018)

during the monsoon and post-monsoon season is shown in figures.13 (a) and 13(b).

th

th th

th

th

th

th
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Systems/month CS DD D WML LPA

June 0 0 1 (BOB) 0 0

July 0 0 1 (BOB) 1 (BOB) 1(LAND)

August 0 0 2 (BOB) 1 (BOB) 1(BOB)

September 1(BOB) 1(BOB) 0 0 0

(AS: Arabian Sea) (BOB): Bay of Bengal
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SIGNIFICANT WEATHER EVENTS

Snowfall reportedly claimed more than 18 lives from Jammu and Kashmir of which 11 were

reportedly claimed dead on 5 Jan 2018. 279 persons were reported dead due to Cold Wave during 2-14

Jan. Of these, 135 persons were reported from Uttar Pradesh and 121 from Bihar.

Dust Storm took a toll of 225 lives throughout the country. Of this 150 were reported from Uttar

Pradesh during the period 6 May to 13 Jun, 74 from Rajasthan and one from Madhya Pradesh.

Lightning reportedly claimed over 198 lives from different parts of the country. Of these, 74 deaths

were reported from Uttar Pradesh, 61 in Odisha, 16 in Madhya Pradesh, 11 each from Maharashtra and

Rajasthan.

Thunderstorm reportedly claimed over 496 lives throughout the country during pre monsoon

season Jun and July, of which 87 were reported dead from Andhra Pradesh, 121 from Jharkhand and 163

from Jharkhand.

Heavy Rain & Flood related incidents during the monsoon season claimed at least 612 lives from

different parts of the country. Of these,149 persons were reported dead from Kerala and 189 persons from

Uttar Pradesh. 77 lives were claimed dead due to Cyclone (SCS) “TITLI” during 12 to 14 October. 45

lives reported dead due to Cyclone (SCS) “GAJA” during 10 to 17 November.

Significant weather events during 2018 and associated loss of lives are shown in Fig.16

The highest maximum & lowest minimum temperature and highest rainfall in 24 hours recorded

over a station during the year 2018 with the dates of occurrences are given in Table 2.

th

th th

th th



FIG. 1 : ANNUAL TEMPERATURE ANOMALIES (°C)
FOR 2018 WITH RESPECT TO 1981 - 2010 AVERAGE

(a) MEAN
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( c) MINIMUM(b) MAXIMUM



FIG. 2 : ALL INDIA MEAN TEMPERATURE ANOMALIES (A) ANNUAL, (B) WINTER,
(C) PRE MONSOON, (D) MONSOON AND (E) POST MONSOON FOR THE PERIOD
1901 - 2018 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)

ANNUAL CLIMATE SUMMARY 2017
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FIG. 4 : MONTHLY MEAN MAXIMUM AND MINIMUM TEMPERATURE
ANOMALIES(°C) IN 2018 WITH RESPECT TO AVERAGE1981 - 2010

MAXIMUM MINIMUM

JANUARY

FIG. 3 : ANNUAL MEAN ANOMALY TEMPERATURE TRENDS (°C / 100 YEARS) ARE SHOWN AS CONTOUR LINES.
THE TRENDS  SIGNIFICANT AT 95% LEVEL ARE SHADED.  POSITIVE TRENDS ARE SHOWN IN RED WHILE
THE  NEGATIVE TRENDS ARE SHOWN  IN BLUE. PERIOD OF ANALYSIS : 1901 - 2018

MAXIMUM MINIMUM

FEBRUARY
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FIG. 4 : Contd...
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FIG. 4 : Contd..
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FIG. 4 : Contd..
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FIG. 6 : PERCENTAGE DEPARTURE OF AREA WEIGHTED SEASONAL AND ANNUAL RAINFALL
OVER THE COUNTRY AS A WHOLE (1901- )2018
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ANNUAL

FIG. 7 : SUB-DIVISIONWISE ANNUAL & SEASONAL RAINFALL
PERCENTAGE DEPARTURES

WINTER PRE-MONSOON

MONSOON POST-MONSOON
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FIG. 9 : DAILY AREA WEIGHTED RAINFALL (mm)  OVER THE  COUNTRY AS A
WHOLE (VERTICAL BARS) AND ITS LONG TERM AVERAGE (1951-2000)

(CONTINUOUS LINE) 1 JUNE  -  30  SEPTEMBER  2018
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FIG. 12 : TRACKS OF DEPRESSIONS AND CYCLONIC STORMS FORMED DURING 2018
a) MONSOON SEASON  b) OTHER SEASONS

22

(a)

(b)

FIG. 11 : STANDARDIZED PRECIPITATION INDEX JAN - DEC 2018
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FIG. 13 : FREQUENCY OF DEPRESSIONS AND CYCLONIC
STORMS FORMED OVER THE NORTH INDIAN OCEAN (1951-2018)
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(a) MONSOON SEASON ( JUNE TO SEPTEMBER)

(b) POST MONSOON SEASON ( OCTOBER TO DECEMBER)

0

1

2

3

4

5

6

7

8

9

10

1
9

5
1

1
9

5
2

1
9

5
3

1
9

5
4

1
9

5
5

1
9

5
6

1
9

5
7

1
9

5
8

1
9

5
9

1
9

6
0

1
9

6
1

1
9

6
2

1
9

6
3

1
9

6
4

1
9

6
5

1
9

6
6

1
9

6
7

1
9

6
8

1
9

6
9

1
9

7
0

1
9

7
1

1
9

7
2

1
9

7
3

1
9

7
4

1
9

7
5

1
9

7
6

1
9

7
7

1
9

7
8

1
9

7
9

1
9

8
0

1
9

8
1

1
9

8
2

1
9

8
3

1
9

8
4

1
9

8
5

1
9

8
6

1
9

8
7

1
9

8
8

1
9

8
9

1
9

9
0

1
9

9
1

1
9

9
2

1
9

9
3

1
9

9
4

1
9

9
5

1
9

9
6

1
9

9
7

1
9

9
8

1
9

9
9

2
0

0
0

2
0

0
1

2
0

0
2

2
0

0
3

2
0

0
4

2
0

0
5

2
0

0
6

2
0

0
7

2
0

0
8

2
0

0
9

2
0

1
0

2
0

1
1

2
0

1
2

2
0

1
3

2
0

1
4

2
0

1
5

2
0

1
6

2
0

1
7

2
0

1
8

cs+scs dep

0

1

2

3

4

5

6

1
9

5
1

1
9

5
2

1
9

5
3

1
9

5
4

1
9

5
5

1
9

5
6

1
9

5
7

1
9

5
8

1
9

5
9

1
9

6
0

1
9

6
1

1
9

6
2

1
9

6
3

1
9

6
4

1
9

6
5

1
9

6
6

1
9

6
7

1
9

6
8

1
9

6
9

1
9

7
0

1
9

7
1

1
9

7
2

1
9

7
3

1
9

7
4

1
9

7
5

1
9

7
6

1
9

7
7

1
9

7
8

1
9

7
9

1
9

8
0

1
9

8
1

1
9

8
2

1
9

8
3

1
9

8
4

1
9

8
5

1
9

8
6

1
9

8
7

1
9

8
8

1
9

8
9

1
9

9
0

1
9

9
1

1
9

9
2

1
9

9
3

1
9

9
4

1
9

9
5

1
9

9
6

1
9

9
7

1
9

9
8

1
9

9
9

2
0

0
0

2
0

0
1

2
0

0
2

2
0

0
3

2
0

0
4

2
0

0
5

2
0

0
6

2
0

0
7

2
0

0
8

2
0

0
9

2
0

1
0

2
0

1
1

2
0

1
2

2
0

1
3

2
0

1
4

2
0

1
5

2
0

1
6

2
0

1
7

2
0

1
8

cs+scs dep



FIG. 14: MINIMUM TEMPERATURE ANOMALY (°C) DURING THE COLD WAVE PERIOD
(WITH RESPECT TO 1981 - 2010 AVERAGE)

FIG. 15: MAXIMUM TEMPERATURE ANOMALY (°C)DURING THE HEAT WAVE PERIOD
(WITH RESPECT TO 1981 - 2010 AVERAGE)
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(b) 27 - 31 DECEMBER 2018

(a) 24 - 29 MARCH 2018

(a) 7 - 10 JANUARY 2018

(b) 18 - 22 JUNE 2018
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TABLE - 2

STATION WISE TEMPERATURE AND RAINFALL EXTREMES FOR THE YEAR 2018

ANNUAL CLIMATE SUMMARY 2017

27

EXTREME EVENTS

MIN DATE MAX DATE HIGHEST 24 Hr. DATE

(°C) (MONTH_DATE) (°C) (MONTH_DATE) RAINFALL(mm) (MONTH_DATE)

1 Agartala AP 6.3 1_9 36.6 7_19 242.6 5_18

2 Cherrapunji* 1.8 1_28 30.3 8_19 281.7 6_14

3 Dibrugarh AP 7.2 12_31 38.0 6_10 123.2 7_17

4 Guwahati AP 6.9 1_8 38.4 6_10 94.5 8_28

5 Imphal AP 1.6 12_31 33.0 8_18,9_18 63.7 6_13

6 Passighat 9.5 1_1 38.4 7_20 150.8 7_2

7 Shillong* -0.7 1_8,1_28 28.2 8_19 60.1 6_13

8 Tezpur 9.0 1_9 38.1 4_23 78.8 7_28

9 Baghdogra AP 1.9 1_8 38.4 7_19 154.6 9_10

10 Berhampore 7.0 1_8 39.2 6_18 83.0 9_3

11 Kolkata 10.5 1_8 40.6 6_18 162.6 6_26

12 Cooch Behar AP 3.9 1_8 37.9 6_10 212.2 6_22

13 Contai 6.8 1_10,1_15 41.2 6_18 251.8 9_21

14 Darjeeling* -1.0 12_29 31.8 11_2 82.0 6_25

15 Gangtok* 2.1 1_8,12_29 26.8 7_19 86.6 6_12

16 Jalpaiguri 3.8 1_8 37.9 6_10 214.6 7_1

17 Kalimgpong* 3.5 12_29 30.0 6_6,6_10,7_19,8_19 94.0 8_3

18 Krishnanagar 6.0 1_9 39.6 6_18 67.8 6_2

19 Midnapore 8.6 1_7 40.4 6_15,6_18,6_19 80.0 9_21

20 Panagarh 5.2 1_7 41.4 6_18 103.2 7_10

21 Balasore 7.8 12_30 41.2 6_18 140.6 9_21

22 Bhubaneshwar AP 8.2 12_30 42.3 6_17,6_19 194.8 7_21

23 Chandbali 9.5 12_30 41.7 6_18 192.8 9_6

24 Gopalpur 11.6 12_30 36.8 10_3,10_7 99.2 5_1

25 Jharsugda AP 6.8 12_31 44.4 5_8 107.7 7_17

26 Puri 12.1 12_30 36.6 6_8,6_18 394.0 8_7

27 Sambalpur 7.3 12_30 43.8 5_9 567.0 7_22

28 Daltonganj 4.0 1_6 44.6 5_28 78.4 9_3

29 Gaya AP 2.7 12_30 44.6 5_26 92.4 8_13

30 Jamshedpur AP 5.3 12_28 42.1 6_17,6_18,6_20 112.4 8_6

31 Patna AP 4.7 1_5 43.0 6_16 132.1 7_29

32 Purnea 1.2 1_8 38.6 7_19 114.9 6_8

33 Ranchi AP 4.6 12_30 40.5 5_7,5_8 102.0 8_26

34 Allahabad AP 4.5 12_30 46.6 5_26 122.4 7_12

35 Bahraich 2.2 1_7 43.0 5_26 140.4 8_2

36 Bareilly 3.2 12_30 44.0 5_26 205.9 8_25

37 Dehar Dun 2.8 12_28 40.7 5_22 127.7 8_4

38 Gorakhpur 3.4 1_8 42.8 6_20 232.6 6_27

39 Jhansi 3.4 1_6 46.6 5_24,5_27,5_28 141.4 8_24

40 Lucknow AP 2.6 1_7 44.8 5_26 114.3 8_3

41 Mukteshwar** -4.7 12_27 31.2 5_22 55.4 7_26

42 Varansai 4.6 1_7 44.6 5_26 97.0 7_30

43 Ambala 2.3 1_9 44.0 5_26 73.6 7_11

44 Chandigarh 1.8 1_6 43.8 5_22 77.7 9_23

45 Hissar -1.0 12_26 46.6 5_29 61.3 9_24

46 Karnal 0.0 12_22 44.0 5_22,5_26 142.0 9_24

47 New Delhi AP 2.6 12_29 45.0 5_26 53.6 7_14

48 Amritsar AP 0.0 12_28 44.4 6_13 203.1 9_24

49 Patiala 3.4 12_30 46.2 6_13 87.6 9_25

50 Shimla* -1.0 12_27 28.8 5_26,5_30 172.6 8_13

51 Banihal* -3.5 12_27 34.6 6_3 67.5 2_13

52 Gulmarg* -11.5 12_15 25.4 6_4 40.6 4_11

53 Jammu AP 2.6 12_28 43.5 5_29 94.8 7_10

54 Srinagar* -7.7 12_28 35.1 8_4 49.8 11_3

55 Ajmer 4.0 12_28 44.7 6_1 50.6 7_18

56 Barmer 4.8 12_23 46.9 5_28 56.8 6_29

57 Bikaner 3.5 12_25 47.7 6_1 92.0 7_21

58 Ganganagar 1.3 1_10 49.1 6_1 64.8 7_21

59 Jaipur AP 5.0 12_30 45.4 5_23 85.4 7_25

60 Jaisalmer 6.0 12_25 46.8 6_2 72.0 8_18

61 Jodhpur AP 4.6 12_29 45.1 5_28 70.0 7_20

62 Kota AP 4.2 12_29 46.5 5_28 109.7 8_22

63 Udaipur 1.8 12_29 44.4 5_27 71.0 7_11

64 Ambikapur 4.0 12_31 40.8 5_8,5_12 116.0 8_11

65 Betul 1.0 12_29 44.7 5_28 100.2 9_22

66 Bhopal(AP) 4.9 12_28 45.3 5_27,5_29 153.9 8_21

67 Guna 4.5 12_30 46.2 5_27 110.6 9_8

68 Gwalior 1.9 1_4 46.6 5_27 90.0 7_19

69 Indore(AP) 6.6 12_29 43.2 5_28 83.2 9_22

70 Jabalpur 3.8 12_29 45.3 5_28 91.7 8_8

71 Jagdalpur 5.5 12_31 39.0 5_28 91.2 8_20

72 Khandwa 6.0 12_30 45.5 5_27 336.0 9_22

73 Nowgong 2.4 12_30 47.0 5_24 120.2 7_19

74 Pendra 4.5 12_30 42.2 5_22 67.5 8_29

75 Ratlam 5.1 12_29 46.0 5_27 105.2 7_23

76 Sagar 6.0 12_17,12_29 45.7 5_24 94.6 9_6

77 Satna 4.0 1_4 45.5 5_27 81.4 9_5

S.NO. STATION NAME

#



TABLE - 2 (CONTD.)

ANNUAL CLIMATE SUMMARY 2017

28

EXTREME EVENTS

(# : Based on Realtime data)

MIN DATE MAX DATE HIGHEST 24 Hr. DATE

(°C) (MONTH_DATE) (°C) (MONTH_DATE) RAINFALL(mm) (MONTH_DATE)

78 Seoni 4.8 12_30 43.2 5_29 104.6 8_29

79 Umaria 1.0 12_30 45.6 5_22 159.6 9_8

80 Ahmedabad AP 8.0 12_27 44.8 5_27 91.2 8_18

81 Baroda 7.2 12_29 43.7 5_28 108.8 7_12

82 Bhavnagar AP 10.2 12_28,12_30 44.1 5_1 97.4 7_16

83 Bhuj AP 9.5 1_2 44.2 5_23 20.7 7_18

84 Deesa 7.5 12_30 45.8 5_27 45.4 7_16

85 Dwarka 13.8 1_2 38.8 10_7 81.6 7_18

86 Naliya 4.0 1_2 44.2 5_22 19.6 7_18

87 New Kandala 9.4 12_19 44.6 5_18 109.8 8_18

88 Porbandar AP 10.1 12_28 42.5 3_26 200.3 7_18

89 Rajkot AP 8.7 12_26 44.4 5_23 188.8 7_17

90 Surat 10.6 12_27 41.8 3_26 130.9 7_16

91 Veraval 13.7 1_4,12_26 41.0 3_25 182.5 7_17

92 Akola 5.9 12_29,12_30 46.9 5_28 78.7 8_17

93 Ahmadnagar 4.5 12_30 44.0 5_12 59.4 8_17

94 Aurangabad AP 5.8 12_29 42.6 5_28 156.7 8_17

95 Buldhana 7.5 12_30 43.0 5_28 123.6 8_17

96 Chandrapur 7.0 12_31 47.9 5_30 88.2 8_16

97 Dahanu 13.0 12_29 37.8 10_5 353.6 7_9

98 Harnai 18.0 1_8,1_24 36.9 11_2 190.0 6_24

99 Jalgaon 6.0 12_29,12_31 45.0 5_11,5_28 125.5 8_17

100 Kolhapur 13.6 12_30,12_31 39.6 4_27 92.8 7_17

101 Mahabaleshwar* 9.6 12_28 35.6 4_24 298.7 7_16

102 Malegaon 5.4 12_29 44.8 4_27,5_20,5_21 58.0 8_17

103 Mumbai 17.0 12_27 38.0 3_25 170.6 7_9

104 Nagpur AP 3.5 12_29 46.7 5_29 282.0 7_7

105 Panjim 17.6 2_2 36.6 11_17 166.0 7_6

106 Parbhani 6.4 12_29 45.6 5_12 93.0 8_21

107 Pune 5.9 12_29 40.8 5_10,5_17 64.7 6_22

108 Ratnagiri 15.4 12_11 38.3 2_25 270.5 6_10

109 Sholapur 10.4 12_29,12_30 43.7 5_2 95.5 6_8

110 Yeotmal 8.4 12_21 45.5 5_21,5_28 61.0 6_10

111 Anantpur 11.3 2_5 42.3 4_29 170.6 9_17

112 Hyderabad AP 9.5 12_31 42.5 5_1,5_29 63.9 6_23

113 Kakinada 16.3 12_31 40.7 6_17 73.9 12_18

114 Kalingapatnam 12.0 12_31 41.5 6_19 113.4 12_6

115 Kurnool 16.0 2_4 43.3 4_30 72.7 8_4

116 Machilipatnam 17.3 12_31 41.4 6_5 105.6 6_7

117 Nellore 19.2 2_1 42.6 5_29 54.6 11_22

118 Nizamabad 10.2 12_31 44.5 5_20 116.9 8_21

119 Ongole 18.3 12_29 42.4 5_30 127.7 12_17

120 Ramgundam 8.6 12_31 44.4 5_19,5_28,5_29 264.8 8_12

121 Visakhapatnam AP 12.2 12_31 41.6 6_18 86.2 8_20

122 Chennai AP 17.2 2_1 40.8 5_29 87.5 11_22

123 Coimbatore 16.5 2_3 39.0 4_23 44.1 9_28

124 Cuddalore 17.9 2_2 42.1 5_29 87.0 11_16

125 Kanyakumari 20.8 8_15 35.5 8_29 64.4 5_18

126 Kodaikanal* 5.3 1_5,1_6 22.5 4_30 141.1 11_17

127 Madurai AP 17.2 2_3 40.6 5_2 62.8 8_3

128 Nagapattinam 19.3 1_8 39.4 5_29 166.7 11_24

129 Palayamkottai 20.4 10_23 39.1 9_8 70.2 10_5

130 Pamban 22.4 2_21,12_17 37.0 4_15 154.6 11_24

131 Salem 17.0 1_19 40.6 4_23 133.8 7_2

132 Tiruchirapalli AP 16.8 2_3 41.3 5_2 76.0 5_10

133 Vellore 14.1 2_1,2_3 42.2 4_30 89.6 6_7

134 Bangalore* 13.2 2_1 35.2 4_30 53.1 9_24

135 Chitradurga 11.1 6_9 37.8 4_18 54.4 5_15

136 Gadag 12.5 12_31 39.4 4_24 66.8 9_18

137 Gulbarga 12.5 12_31 43.4 5_2,5_3 76.7 10_17

138 Honavar 16.1 2_26 37.1 4_8 167.2 6_9

139 Karwar 16.7 2_5 38.2 10_27 140.4 6_10

140 Mangalore AP 18.6 12_18 37.2 3_11 283.8 5_30

141 Medikeri* 7.3 2_5 31.1 3_26 300.2 8_17

142 Mysore 9.6 1_22 35.7 4_20 45.6 9_24

143 Raichur 11.6 1_31 42.9 5_1 44.9 12_14

144 Alapuzha 21.2 1_21 36.6 4_7 122.8 10_4

145 Cochi AP 21.2 7_16 34.8 10_28 230.8 7_16

146 Kozhikode 20.0 2_3 37.2 3_29 197.2 8_15

147 Thiruvananthapuram 20.6 11_16 35.9 3_30 138.6 8_15

148 Car Nicobar 20.8 9_30 34.9 9_15 98.0 4_29

149 Port Blair 20.3 2_16 34.9 4_24 230.5 5_30

150 Amini Divi 16.7 5_28 35.3 5_2,5_5 263.8 5_28

151 Minicoy 20.7 1_3 34.6 3_24 167.4 3_15

S.NO. STATION NAME

(*:Hill stations)
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