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HIGHLIGHTS

The year 2010 was characterized by record high mean annual temperature for the
country. The southwest (summer) monsoon season although was near normal, there was large
spatial and temporal variability. Northwestern and peninsular parts of the country received
considerably above normal rainfall, while eastern and northeastern region received below
normal rainfall. Northeast monsoon activity over the south peninsula (northeast monsoon region
comprising of 5 subdivisions viz. Coastal Andhra Pradesh, Rayalaseema, Tamil Nadu &
Pondicherry, South Interior Karnataka and Kerala) was above normal. The northeast monsoon
rainfall over the south peninsula was 154% of its Long Period Average (LPA), which is the second
highest since 1901 after 2005 (164 %).

TEMPERATURE

Spatial pattern of annual mean, maximum and minimum temperature anomalies for
2010 are shown in Fig.1. Maximum, minimum and mean temperatures were above normal over
most parts of the country. Maximum temperatures were above normal by more than 1.5 to 2°C
over parts of Himachal Pradesh, Uttaranchal, Jharkhand and northern parts of Chattisgarh.
Minimum temperatures were above normal by more than 2°C over parts of northwestern,
northern and central regions of the country and parts of Marathwada.

The annual mean temperature for the country as a whole during 2010 was +0.93°C
above average, thus making the year 2010 the warmest year on record since 1901 (Fig. 2a).
This superceded the previous five warmest years, which have all occurred since the turn of the
century, notably 2009 (0.92), 2002(0.71), 2006(0.60), 2003(0.56), 2007(0.55). Mean monthly
temperature over the country as a whole was the highest since 1901 for March (+2.27 °C above
average), April (+2.03°C) and November (+1.16 °C) and the second highest for May 2010 (+1.17
°C), since records began. The recent decade (2001-2010) was the warmest decade on record
over India with decadal mean temperature anomaly of + 0.60°C.

Time series and trends 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 1901-2010 are shown in Figs 2b, 2c, 2d and 2e respectively. The
mean temperature for the pre-monsoon season was 1.8°C above average, thus making the
season the warmest on record since 1901.

Spatial pattern of trends in mean annual temperature anomalies (Fig.3) suggests
significant positive (increasing) trend over most parts of the country except some parts of
Rajasthan, Gujarat and Bihar, where significant negative (decreasing) trends were observed.

Fig.4 shows the spatial pattern of monthly maximum and minimum temperature
anomalies. All seasons except the monsoon season were noticeably warmer.

During the winter season, maximum temperatures were above normal by 3 to 4 °C over
extreme northern and northeastern region in January while same were above normal by 2°C over
northwestern parts of the country and by 3°C over some parts of Himachal Pradesh in February
However, maximum temperatures were below normal by 2 to 5 °C over most parts of Gangetic
plains in January. Minimum temperatures over different parts of the country were generally above
normal by 1 to 2 °C during both the months.

During pre-monsoon months, maximum temperatures were above normal by 2 to 4 °C
over central and eastern parts of the country and by 4 to 6 °C over northwestern /northern parts of
the country, while minimum temperatures were also above normal by about 2 to 6°C over central/
northwestern and hilly areas of western Himalayan in March. During April, maximum
temperatures were above normal by about 2 to 4 °C and over northern/ northwestern parts of the
countryby4to5°C.
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Minimum temperatures were above normal by 2 °C over most parts of peninsula and some parts of
northeastern region. Over northwestern/ northern parts of the country, minimum temperatures
were above normal by nearly 3 to 5 °C. During May, over most parts of northwestern and adjoining
northern/central region and over parts of Vidarbha & Marathwada, maximum temperatures were
above normal by 2°C. Over some parts Himachal Pradesh, these were above normal by more than
3°C. Minimum temperatures were also above normal | by 2 to 3°C over northwestern, adjoining
central and some northern parts of the country in the month.

During monsoon season (June, July, August and September), anomalies in maximum and
minimum temperature over most parts of the country were generally within + 2°C.

During post-monsoon season, maximum temperatures were generally above normal by
about 1°C over most parts of the country in October, while minimum temperatures were above
normal by 2°C over some parts of Rajasthan, Gujarat, West Madhya Pradesh and Nagaland,
Mizoram, Manipur & Tripura in the month. During November, anomalies in maximum temperatures
were generally of the order of 1°C, while minimum temperatures were above normal throughout the
country and were more than 3 to 4°C over the north peninsula and adjoining central parts of the
country. During December, maximum temperatures were below normal over most parts of the
country except some parts of northern and northeastern region. Minimum temperatures were
above normal over most parts of the country except parts of northern/northwestern and eastern
region and parts of peninsula. However, these anomalies were generally of the order of 1°C.

Fig.5 shows the mean monthly minimum and maximum temperature anomalies for the
country as a whole during past five years, 2006-2010. It may be seen that positive anomaly in both
the maximum and minimum temperature during 2010 was the highest in the last five years for
March, April and May months. Also, the minimum temperature anomaly during June, October and
November was the highestin last five years.

RAINFALL

Time series of percentage departure of area weighted seasonal and annual rainfall over
the country as a whole are shown in Fig. 6. In 2010, the annual rainfall over the country as a whole
was 101 % of its Long Period Average (LPA) value. Season wise rainfall distribution over the
country as a whole was as follows:

Winter (January to February): 56% of LPA
Pre-monsoon (Marchto May): 95% of LPA
Monsoon (June to September) : 102% of LPA
Post-monsoon (Oct to Dec): 121% of LPA

Sub-division wise seasonal and annual rainfall statistics are given in Table 1 and spatial
distributionis shownin Fig. 7. Month wise rainfall distribution is shownin Fig. 8.

Annual

Rainfall activity over the country as a whole was near normal (101 % of LPA). Except for
subdivisions of northeast India, East Madhya Pradesh and Punjab, entire country received
excess/normal rainfall. Out of 36 meteorological subdivisions, 10 received excess rainfall, 20
received normal rainfall and remaining 6 subdivisions received deficient rainfall.



Winter (January-February)

During the season, out of 36 meteorological subdivisions, 8 received excess rainfall, 3
received normal rainfall, 9 received deficient rainfall and 16 received scanty rainfall.

Pre-monsoon (March-May)

During the season, out of 36 meteorological subdivisions, 5 received excess rainfall, 10
received normal rainfall, 8 received deficient rainfall and 12 received scanty rainfall. Remaining
one subdivision viz. Gujarat Region did not receive any rain.

Monsoon (June-September)

The 2010 southwest monsoon rainfall over the country as a whole was normal. Many
subdivisions of south peninsula and northwest India received excess rainfall, while central parts
of the country received normal rainfall. However, subdivisions of east/northeast India generally
received less rainfall. Rainfall deficiency was near /exceeded 20 % over Gangetic West Bengal,
Jharkhand and Bihar during all the four months of the season.

During the season, out of 36 meteorological subdivisions, 14 received excess rainfall, 17
received normal rainfall and remaining 5 subdivisions received deficient rainfall. For the country
as a whole, seasonal rainfall at the end of southwest monsoon season was 102% of its Long
Period Average (LPA) value. The LPA value of southwest monsoon rainfall calculated with the
data of the period 1941-1990, is 89 cm.

Daily area weighted rainfall (mm) over the country as a whole during the monsoon
season 2010 (1% Jun. to 30" Sep.) and its long term normal is shown in Fig. 9. For the country as a
whole, rainfall was generally near to above normal on most of the days during the season, except
for some days, during the last 10 days of June, middle of July, first week of August and last week
of September.

Post-monsoon (October-December)

During the season, out of 36 meteorological subdivisions, 18 received excess rainfall, 7
received normal rainfall, 10 received deficient rainfall and the remaining 1 subdivision (East Uttar
Pradesh) received scanty rainfall.

Rainfall activity over the south peninsula (northeast monsoon region, comprising of 5
subdivisions viz. Coastal Andhra Pradesh, Rayalaseema, Tamil Nadu & Pondicherry, South
Interior Karnataka and Kerala) during the season as a whole was above normal (154% of LPA,
which is the second highest since 1901 after 2005 (164%)). It was normal during October (100%
of LPA) and above normal during November and December (231% and 182% of LPA
respectively). During the season, all the five subdivisions of south peninsula received excess
rainfall (nearly one and half times of their respective normal rainfall).

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

TROPICAL STORMS IN THE INDIAN SEAS

During 2010, 4 cyclonic storms (maximum wind speed exceeding 33 knots), one each in
the pre-monsoon and the monsoon season and 2 during the post-monsoon season, formed over
the Indian Seas. Decreasing trend in the frequency of intense systems continued during the year.
Three depressions also formed over the Indian seas during the post-monsoon season. The
details of these systems are given below:
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The first severe cyclonic storm of the year (Laila) formed during the pre-monsoon season in
May. It was first seen as a low pressure area over the southeast Bay of Bengal and neighbourhood
on 16" May. It rapidly concentrated into a depression on the same day and then into a deep
depression on 17". Subsequently moving west northwestwards, it intensified into a cyclonic
storm (Laila) at 0000 UTC of 18", near Lat. 11.5°N/Long. 86.5° E (about 700 km southeast of
Chennai). Moving in a northwesterly direction, it further intensified into a severe cyclonic storm at
0600 UTC of 19" near Lat. 13.5°N/Long. 81.5° E. Moving initially in a northwesterly direction and
then in a northerly direction, it crossed the Andhra Pradesh coast near Bapatla, between 1100 and
1200 UTC of 20". It weakened into a cyclonic Storm close to Bapatla and after remaining stationary
for some time, it re-curved and moved in a north northeasterly direction. It weakened into a deep
depression on 21* close to Machilipatnam and then into a depression close to Kakinada.
Thereafter, it rapidly weakened into a low pressure area and became less marked in the evening of
22.

The second cyclonic storm of the year, a very severe cyclonic storm (Phet) formed over
the Arabian Sea during the monsoon season in the beginning of June. The cyclonic storm was first
seen as a low pressure area over the east central and adjoining west central Arabian Sea on 31"
May. It rapidly concentrated into a depression at 0600 UTC of 31* near Lat. 15.0°N/Long. 64.0° E
and then into a deep depression at 0000 UTC of 1 June. It moved northwestwards and further
intensified into a cyclonic storm (Phet) at 0900 UTC of the same day and lay centred near Lat.
16.0°N/Long. 63.0° E. Continuing its northwestward movement, it intensified into a severe cyclonic
storm at 0000 UTC of 2™ and lay centred near Lat. 17.5°N/Long. 61.5° E. Moving slightly westwards,
it further intensified in to a very severe cyclonic storm at 0600 UTC of the same day. It continued its
northwesterly movement till 0300 hrs. UTC of 3" and then moved in a northerly direction and
crossed the Oman coast near Lat.21.5°N between 0000 & 0200 UTC of 4" and weakened into a
severe cyclonic storm. Continuing its northward movement, it emerged into the northwest Arabian
Sea and further weakened in to a cyclonic Storm on 5. Re-curving northeastwards it weakened in
to a deep depression on 5" and then into a depression on 6". Moving east northeastwards, it
crossed Pakistan coast close to Karachi between 1230 &1330 UTC of 6" and lay centred at 1500
UTC, near Lat.25.0°N / Long.68.0°E (about 220 km northnortwest of Naliya). Further moving
eastwards, itlay centred at 0300 UTC of 7" over west Rajasthan, close to Barmer. It weakened into
a well marked low pressure area over east Rajasthan and adjoining northwest Madhya Pradesh in
the evening of 7" and became less marked on 8" morning.

The third Cyclonic Storm (Giri) (first of the post-monsoon season) formed over the Bay of
Bengal on 21* October and crossed the Myanmar coast on 22 It was first seen as a low pressure
area over the east central Bay of Bengal and neighbourhood on 19th. It concentrated into a
depression at 1200 UTC of 20" near Lat. 17.5°N / Long.91.5°E and then into a cyclonic storm
(Giri) at 0600 UTC of 21%. Subsequently, moving northeastwards, it intensified into a severe
cyclonic storm at 00 UTC of 22nd, (near Lat. 18.5° N/ Long. 92.5° E) and further intensified into a
very severe cyclonic storm at 0300 UTC of same day near Lat. 19.0°N/Long. 93.0° E. Continuing
its north northeasterly movement, it crossed the Myanmar coast at around 1400 UTC of 22nd.
Further moving northeastwards, it weakened into a Cyclonic storm at 00 UTC and then into a
depression at 0600 hrs. UTC of 23" and became less marked on 24".

The last cyclonic storm (Jal) of the year (second of the post-monsoon season) formed
over the Bay of Bengal in November. It was first observed as a low pressure area over the south
Andaman Sea and neighbourhood on 2nd November. It concentrated into a depression on 4" near
Lat. 8.0° N/Long. 92.0° E and then into a deep depression on 5th. Moving in a northwesterly
direction, it intensified into a cyclonic storm (Jal) and lay centred near Lat. 9.5° N/Long. 87.0° E at
1200 hrs UTC of 5th. Taking a westnorthwesterly course, it further intensified into a severe cyclonic
storm at 2100 hrs UTC of 5th and lay centred near Lat. 10.0° N/ Long. 86.0° E. Moving in a
northwesterly direction, it weakened into a cyclonic storm 0600 hrs UTC then into a deep
depression at 1500 UTC of 7". Moving northwestwards, it crossed north Tamil Nadu-south Andhra
Pradesh coasts, close to north of Chennai between 1700 & 1800 hrs UTC of



7" and lay over coastal areas of north Tamil Nadu-south Andhra Pradesh, near Lat. 13.5° N/ Long.
80.0° E (about 60 kms northwest of Chennai). Moving westnorthwestwards, it weakened into a
depression on 8th. It further weakened into a well marked low pressure area over south interior
Karnataka and adjoining areas at 0600 hrs UTC. On 9th morning, the well marked low pressure area
was seen over east central Arabian Sea. Moving northwards it crossed Saurashtra & Kutch on 10 &
11 and became less marked on 13"

During the post-monsoon season, apart from these cyclonic storms, three depressions
were also formed over the Bay of Bengal. Of these, two formed in October and one in December.

The tracks of the depressions and cyclonic storms formed during the monsoon season and
remaining seasons is shown in Fig.11.

Frequency of depressions and cyclonic storms formed over the north Indian Ocean (1951-
2010) during the monsoon and post-monsoon season is shown in Fig.12.

EXTREME WEATHER EVENTS

During the winter season, severe cold wave/cold wave conditions prevailed over the
northern plains on most of the days during January. Maximum temperature over a number of
stations of the northern plains was 5 to 10°C below normal on many occasions. These conditions
claimed more than 600 lives.

Severe heat wave / heat wave conditions prevailed over northern, northwestern and central
parts of the country almost throughout the season from second fortnight of March to the end of May,
thus making the season the warmest pre-monsoon season since 1901. These heat wave conditions
claimed more than 300 lives.

Death toll due to heavy rains / floods in different parts of the country, during the
southwest monsoon season, was more than 500 (mostly from northern and northwestern parts).
A cloud burst on 6 August in Leh (Jammu & Kashmir) claimed more than 150 lives and over 500
people were missing.

During the monsoon season, moderate drought conditions (rainfall deficiency of 25 % to
50%) prevailed over 2 meteorological sub-divisions viz. Jharkhand and Gangetic West Bengal.

Northeast monsoon over the south peninsula was vigorous on many days during the
season thus claiming over 150 lives from Tamil Nadu alone.

Significant weather events during 2010 and associated loss of lives and damages are
shownin Fig. 16.

The highest maximum & lowest minimum temperature and highest rainfall in 24 hours
recorded over a station during the year 2010 with the dates of occurrences (for 120 stations) are
giveninTable 2.
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FIG. 1 : ANNUAL TEMPERATURE ANOMALIES (°C)
FOR 2010 WITH RESPECT TO 1971 - 2000 AVERAGE
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FIG. 3 : ANNUAL MEAN 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 - 2010
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ANOMALIES(°C) IN 2010 WITH RESPECT TO 1971 - 2000 AVERAGE




MARCH

2 3 0§ ¢ § 8
I3 3§ ¢ 8 ¢

s 2 8 E @8
s 8 & 8

APRIL

: 3 3§ £ § 8
I F 30§ ¢ § ¢

g ¢ B ¥ 8
s 8 § 8

MAY

30N 3N
3N 30N
33N 33N
308 308
27 2
20 208
218 218
188 188
108 188
128 128

N o

o oN

MAXIMUM MINIMUM

FIG. 4 : MONTHLY MEAN MAXIMUM AND MINIMUM TEMPERATURE
ANOMALIES(°C) IN 2010 WITH RESPECT TO 1971 - 2000 AVERAGE

—]
-
=
Y
m
>
—]
C
X
m




JUNE

39N 30N
36N 36N
33N 33N
I oo o

2
i m m
0 24N 24N
-1 21N 21N
-2 188 18N
-3 15N 15N
128 2N
N N
N N

JULY

——
I 2 3§ ¢ 8 ¢

2 5§ 4§ 8 %

g 8 £ 2
2 g2 § # @

Ll
o
=
<
o
LLI
o
=
LI
-

AUGUST

I 2§ § & 8§ %
$ 2 35 0§ € § %

g g B ¢ §
g g B 2 %

MAXIMUM MINIMUM

FIG. 4 : MONTHLY MEAN MAXIMUM AND MINIMUM TEMPERATURE
ANOMALIES(°C) IN 2010 WITH RESPECT TO 1971 - 2000 AVERAGE




|
) iR o _

o
Lo L o L

SEPTEMBER

D

MAXIMUM MINIMUM

MINIMUM
MAXIMUM

NOVEMBER

D

MAXIMUM MINIMUM

FIG. 4 : MONTHLY MEAN MAXIMUM AND MINIMUM TEMPERATURE
ANOMALIES(°C) IN 2010 WITH RESPECT TO 1971 - 2000 AVERAGE

—
m
=
Y
m
>
—]
C
Y
m




LI
o
=
<<
o
LUl
o
=
LLI
-

DECEMBER

TEMPERATURE(’C)

TEMPERATURE('C)

P J 0§ ¢ 8§ ¢

MAXIMUM MINIMUM

FIG. 4 : MONTHLY MEAN MAXIMUM AND MINIMUM TEMPERATURE
ANOMALIES(°C) IN 2010 WITH RESPECT TO 1971 - 2000 AVERAGE

—+—2006 -—®=—2007 -—=—2008 -—=— 2009 e=m==2010

JAN M MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

MONTH

e 2006 == 2007 ==t=e=2008 2009 @=i=»2010

. s

VO S G MAY\V/]UL AUG SEP OCT NOV  DEC

MONTH

FIG. 5: MEAN MONTHLY (@)MINIMUM AND (b)MAXIMUM
TEMPERATURE ANOMALIES(2006 - 2010)



100

WINTER SEASON(JAN-FEB)

o ©
o O
L

RAINFALL(% DEPARTURE)
=]

1901 1910 1919 1928 1937 1946 1955 1964 1973 1982 1991 2000 2009

Y E AR S

PRE-MONSOON SEASON(MAR-MAY)

RAINFALL(% DEPARTURE)

1901 1910 1919 1928 1937 1946 1955 1964 1973 1982 1991 2000 2009
Y E AR S

MONSOON SEASON (JUNE-SEPT)

RAINFALL(% DEPARTURE)

1901 1910 1919 1928 1937 1946 1955 1964 1973 1982 1991 2000 2009
Y E AR S

100

Y
=
Z
>
—
.

POST-MONSOON SEASON(OCT-DEC)

» O @
o O O

RAINFALL(% DEPARTURE)

1901 1910 1919 1928 1937 1946 1955 1964 1973 1982 1991 2000 2009
Y E AR S

ANNUAL

RAINFALL(% DEPARTURE)

1901 1910 1919 1928 1937 1946 1955 1964 1973 1982 1991 2000 2009
Y E A R S

FIG. 6 : PERCENTAGE DEPARTURE OF AREA WEIGHTED SEASONAL AND ANNUAL RAINFALL
OVER THE COUNTRY AS A WHOLE (1901-2010)
(NORMAL IS BASED ON THE DATA FOR THE PERIOD 1941 - 1990)




—
=
L
=
<
nd

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



JANUARY

MARCH

MAY

FI1G.8 : SUB-DIVISIONWISE MONTHLY RAINFALL PERCENTAGE DEPARTURES FOR 2010

AdvNyg3d

TAdv

anNnr

A
>
Z
>
—
.




—
—
h
<
<
nd

JULY

SEPTEMBER

NOVEMBER

Escres D RO LEFRENT BSANTY o
| [ crnman T . aer PR IR |

FIG.8 : SUB-DIVISIONWISE MONTHLY RAINFALL PERCENTAGE DEPARTURES

lsnonv

¥390100

J3FINIO3a



RAINFALL(mm)

RAINFALL (% DEPARTURE)

20

18

16

14

12

10

£ (=] ©o

mmm ACTUAL  ====NORMAL

£ £ £ £ £ £ 3353535353535 99209900 Do oo o

3 3 3 3 3 3 5 5 S 3 3 3 3 3 9 9 0o 0 0 O

SRS HH K2R aI I IIDNDDNDNNDNN

TO e ETYFRRNaST v ST TS

- - N N - v - - N N ® - - &N N
DATE

FIG. 9 : DAILY AREA WEIGHTED RAINFALL (mm) OVER THE COUNTRY AS A
WHOLE (VERTICAL BARS) AND ITS LONG TERM AVERAGE (1941-1990)
(CONTINUOUS LINE) 1 JUNE - 30 SEPTEMBER 2010

80

60

40

20

-20

-40

-60

1901 1910 1919 1928 1937 1946 1955 1964 1973 1982 1991 2000 2009

YEARS

FIG. 10 : PERCENTAGE DEPARTURE OF RAINFALL DURING THE POST-MONSOON
SEASON (OCTOBER TO DECEMBER) OVER THE SOUTH PENINSULA (1901-2010)

A
>
Z
>
—
—




o615z o3
25 " 706,032

5/6,18z
4/6(scs)

20

032,06z(vscs) ©Q2/6,00z(scs)

1/6,09z 031/5,122-1/6,032
15 0,31/5,062
SEVERE CYCLONIC
= STORMNSCS
—— CYCLONIC STORM
----- DEPRESSION
10 © POSITION AT 0300 UTC
@ POSITION AT 1200 UTC
© SAME POSITION AT DIFFERENT
UTCs
&--- POINT OF DISSIPATION
5
(D 55 60 65 70 75 80 85 90 E 95
O (a) MONSOON SEASON (JUNE TO SEPTEMBER)
30
N
25
06z @7
‘ %/1 0
2 A
L. gs/0
‘@q14/10
e-0
191 P
15
SEVERE CYCLONIC STORM/
vscs
——— CYCLONIC STORM 18/5,00z
0.
----- DEPRESSION O 17,06
10 O POSITION AT 0300 UTC 6/11.00. 032 PO 1715,06z
@ POSITION AT 1200 UTC 21z 00 o 003
@ SAME POSITION AT DIFFERENT 5/11,00z 0, 411,00z
TCs )
&--- POINT OF DISSIPATION
5 T T T T T T T
60 65 70 75 80 85 90 E 95 100

(b) REMAINING SEASONS

FIG. 11 : TRACKS OF DEPRESSIONS AND CYCLONIC STORMS




NO.OF DEPRESSIONS & STORMS

B DEPRESSIONS
8 B CYCLONIC STORMS

NO.OF DEPRESSIONS & STORMS

5090

- M LN D = MmN O - MWL N T ML N O T ®W N D = M W~

L W W W LW ©© W W W O KN KNKNKINKO®®X X ® O D O D O H» O D O O

XD D DD OO OISO O O O

R - R R s TR SR R
Y EARS

(a) MONSOON SEASON ( JUNE TO SEPTEMBER)

BMDEPRESSIONS
BCYCLONIC STORMS

O
m
T
Y
m
)
%
O
Z
@)
%)
—
O
Y
=
»

=~ MmN = M LN O - MWL~ O = MY N O T O WN O = O W N 90

L W W W W O O YW YW O NNNINRK O O X O 0O D DDA I O O

o o 9 O 9 0O 0O 0O 0 0 0O 00 00 0 0o 0 0 0 0o 0o 00 0o 00 00 00 O O O © o9

- v v v v v v ¥ v - v v v v - v - v - - v - - - - 8§ & & § qa«
YEARS

(b) POST MONSOON SEASON (OCTOBER TO DECEMBER)

FIG. 12 : FREQUENCY OF DEPRESSIONS AND CYCLONIC
STORMS FORMED OVER THE NORTH INDIAN OCEAN (1951-2010)




EN D

[
66E B63E 72E 75E 78E B1E 84E B7E S0E 93E 96E 99E

FIG. 13: MINIMUM TEMPERATURE ANOMALY (°C)
DURING THE COLD WAVE 18 - 24 DECEMBER
WITH RESPECT TO 1971 - 2000 AVERAGE

Ll
o
=
<
oY
LUl
o
=
LLI

S
B66E 69E 72E 75E 78E B1E B4E B87E 90E 93E 96E 99E

FIG. 14: MAXIMUM TEMPERATURE ANOMALY (°C)
DURING THE HEAT WAVE 14 - 20 APRIL
WITH RESPECT TO 1971 - 2000 AVERAGE




SIGNIFICANT EVENTS

0102 ONIRINA SINIAT H3IHLVIM LNVOIIHINOIS : 91 'Old

npeN |iwej
palp a|doed Gl
080 8 - AON |
SNIVYH AAVIH % AOOT4 SNIVY AAVIH IAVM IAVM
LH9NOo¥Aa ® SA0014 LVaH al1o0d

& oo o

ysepeld eiypuy
Kep - judy
pelp a|doad G2

AAVM 1V3H

J

A

ejeiay|
paip ejdoad og
|unr GL-|L

Saood

ysepeld eiypuy |ejseod
(Ren ¥ - 1) paoeldsia 0000 ‘ palp ojdoad 9g

VIV NHOLS OINOTAD FHINIS

eliyseleyep
paip a|doad 01
‘Rey 0g- Iudy GL

JINANS LSTANIVM

pueyyieyr

N
a

/.m/ 106} 3ONIS
g

uer/L-¢ 06 @oUuls }saybiy puoosag) IAVM 1LV3H
PaIp aidoad ge VdTHO %¥Sh TIVANIV
JAVM d100 NOOSNOW_LSVIHLYON

eygIepip
1snbny 62 - 6
paip ajdoad gy

Sdoo4

Vd1 40 %20l TIVANIVY
NOOSNOW LSIMHLNOS

(1das 0g - sunr |) uoseSS UOOSUO|
(%08 - %9z Aousioyaq |lejurey)

1HONOYA ALVHIAONW

jeselng
(1dag) peip adoad g2

Jeyig g "g'M dnebue
pakosysap sewoy 000‘08 8 PaIp 8|doad ozl

udv €| (1snBny) peip ejdoed g
OavNIOL (Ainr) paip odoad z6
vt Saood

Jeyig

uergeg-g
paip ajdoad €8z BES
JAVM a100 i palp sjdoad ;G

‘Rew Le-L
IAVM 1LV3H

efejeybay % wessy
paip 8jdoad ot
aunrg-8

Saoo4

ueyseley
paip sjdoad 62
aunp g - ke gz

IAVM 1V3H

ysepeld Jepn
jsnbny o€ - 02
paip ajdoad 90}

SNIVH AAVEH ® SACO 14

ye

ysapeid 1epn

pueyyeienn Buissi uey) a1o| euelieH @ qelund
(0aQ) paip ajdoad gy ISSIN 00 Uey} 810\
Y paip ajdoad /1 (3snBny 9) palp aidoad 291 snbny 0z - AInr L
(uer G}-1) paip sjdoad oL 1dog : paip aidoad 001
IAVM AT0D 30014 1S¥N9 dno1d

Sdoo4




6] £¥85L | ¥GELL | ZE BBZE | LSER [ L1 Tees [EPSLE[05- [LEEZ | 09k [BF B9E | gE dIIMOVHENYT | BT
. OPeDE | BLPLE | /D \'B6¥ | FG628 |0l- | LBELZ | VUEGL | Bl- | DG2F | OZDE | LE- 182 | ¥EL Y | G
LE | G6T0L | L'ROEL |68 900 | EZEE |01 T8 | Lovl B¢ (€S | oeEX | U ve 6 Wl lvNehew 15 | W
Bb | BBEL A5 | k2 R'SEL | 95l | ST ULBF | EHES 88 | OF B | OBl gr | 0% YHYLVREYHTN | EL
T L | BZLRE | ol00r | LEL BUSZ | BVES |2 | LRLLE | OUFZE | wl- | E6LF | GEGE | 005 D2 | L'bh | WLVeEYN WISWOD | &
£2| LBOE | geLlL [y OEZF | EL0B | LE IEIE | ZRE | & ZOEL LrEL | 8o £5E | TLb fiivN WAL | IE
G| B9 | §516 [0€ TEIE | VOIE |6 WORE | 9618 [IE | EW L0k | ¥F 9 | I% WAEASY AV | 0T
| ZE) Li¥6 | QUFEL | IS bEOE | VE9L [EE | 99QL [LELDL O (966 | ¥WES (L8 | EOL | GG |
D3] ®ilbl | O'wi8L |62 9828 | VRS | S | €645 | 9'BER [OLL OWE [ Z46F (0L | WSL | O WNAREA | N
ol- | @EOEL | LGPLL | Pl L'LB | 928 |Pl- | ZE0ZL | OPEOL | BJ- | LIS EZL | 0 £i2 | 1% VO LI | iF
B2 | LE01l | %66 [ = 9. | o%6 |SC 6vi6 | L¥LZL [E5 [ 1IE SORED FiZ | TIE YHEHVOR | 02
EZ | G5F8 | EBE0L | OF 156 | ES0F |42 VLiZ | EW06 |99 | Bt FTET ) ¥EL WOVMNHLYEYN | 62
BL | LEPE | L'BOOL | GF ¥¥OL | Géoh |0z | LUOL | BBER |- | DLk FiL |o BE | ¥ VHLHEVER YAHDYN | ¥
B2 | FolEZ | OERIE | 121 CCEL | VBB |EZ | OBBLE | GUERT | DI | L6E ELl [ L1 oL | L& VOO ¥ NOINGH | &F
10k | TELS | L0 | 09 o9z | 448 [Zov | viev | 6600k [ @6 | EF VD | 06 6 T0 | HOLWY VHINSWHIWS | &
b | b¥ES | LGAODL | CF @EE | ¥GBF | | YOI | HHIOL 100 (09 | 00 |c6 2 s aaiocts it i
12~ £BlZE | 9088 | 6 €00 | OIE |G- | OZ00) | B6LE |6 | @42 | Jv |ai wry | B0l n_s.ﬁ..m_ e
i BEE | Tee [Tl IZ5 | OBg | Ll PEDE | Z28L [E6- | PPl oL | oo [ 69 ARIEAM | B
B vl | Sivl |00 o9z | o8L [S AEEBEE R TIRES ik | TE NWHLEWTYH 15¥3 | L
| 09| J66F | Tuir |WE | €8 | VW (99 | G708 | JGEk (09 WLl | WE (M- | TR | PT | 2 MeUSWMMERM | O
v 9yEzL | JOwEL [ 1€ | E'BFL | €101 |62 £¥s | JEL9 | M- LB2E | 0SBZ | OF LV¥EZ | 1481 i bl et M
B | @EZEL | ZOZEZL | BL- LlLL | eD8 [El €Ll | LGB [BE- |o9¥z | FESL |OF | O26L | GE0L HEaGYHd TAHIYPAH | G
| vord | Vi [ rir Vir | 22 [ & L96F | oedr [ 25 | L[99 EF | VLS | EFl wnnd |
9] U6 | Li6S |6 ELE | TM IME | CUD | GROG j08 ITVE_ | BB |4 [ LSE ) ESL | A MRS i) o
L | BZ95L | 6E98L | 65 8GE | BEL |OF L'BOZL | 0'BEOL | DS- | L¥GL DIl |2r | @il | 919 OWRDEYLLN | B
(-] OS8R | 6819 |65 TS5 | L0 |0 0Ll [ EZL [ [ieE ¥E | o5 z9E | EBi aniswm |
i | 65e0L | gess | e g00 | oz [&E 9606 | G20 [P | GIE ETES £EE | 951 dnisvd | o
ZE- | LEFZL | Fewe | 62- Bl IG8 |Z2- | ©#201 | 956 | § 28 S IRES reE | 12 HvHE | B
| BE- | FADEL | LODR | | 96 | GBG |0 | p¥BOL | Levo | Je- | L1988 | EPS |O6 | GOE | BZ OWVHHEHT | B
0i- | oalrl | eZEE)L [ 1w 0BS5Sk | 002 [Si- | €68LL | 66 | Lk [ WiZk | SIDL | Lo 6LE | ¥Zl wEEHO |4
Bz | FEerL | #ieol | 21 beEl [ eeel [k | goril | ¥Rl [E- [ 6FEL LtFl | B £ZE | @91 BMOUYTNVD | D
6| BEDRE | O'WbRE | G- 'EHL L0810 | LEEEL | BealE | B2 | BUEF TEES | £f ey | 2w ST EMHS | 8
B | BEFIE | EEZOEC | G [SZZ | LOEE |Z1- | ZBBEL | WZEZE [ WL | bWIP | GAVE | LL- | DL | 8Lk | dMUOZWINVRDW | ¥
vi- | 682 | LeerE | 1 io0z | roed [zz- | giser | eeesk |2 [gsed | &5 [z6 For | 9% WAYTYHDWAY WvesY | €
¥i- | 65RiZ | oi6EE | 6 JovE | 108l e g5041 | O'piSi | & FGED | Ze90 |26 | WAEL | v'0L | HEIOVHd WIOWNNEW | T
8 VieiE | B'irlE 18 SESL | O'LSG |+ L'EBat | FRALE | bE- | LELF wide | &2 VSR | 0w BONVIEINEY | &
d30% | TYMHON | YLD | d30% | TYRHON | TYNLDY | d30% | TYWHEOS | TYNLDY | d30% | TYRHON | TYNLDV | d30% | TYWHON | TYnLaY _
DLOZ TW Ry | WDSwaE NOOSRoW 1804 HOOSHOW WOOSHO W35 RGEYAS HILHIA IWYN ROESIANTENG | "ON'E

V1Vd TVNOILVYIdO NO a3svd 010¢ VA FHL 04 SOILSILVLS T1VANIVY
TVNANNY ANV TTVNOSVIS 3SIM NOISIAIQ-gNs TvIIOD0T10d03 13N

I - 319Vl

SOILSILVLS T1VANIVY




TABLE - 2
STATION WISE TEMPERATURE AND RAINFALL EXTREMES FOR THE YEAR 2010

NO. STATION MIN DATE MAX DATE HIGHEST 24 Hr. DATE
T NAME (°c) (MONTH/DAY) (°c) (MONTH/DAY) RAINFALL(mm) |(MONTH/DAY)
1 |Agartala AP 7 1113 36 |5/17,6/11 181.9 10/9
2 [Cherrapunji* 4 [12/24,25 26 14/8,5/17,6/15,25 365.8 6/9
3 [Dibrugarh AP 9 [1/2,4-8,11,12,17,18,24,26,12/20,22,23,27,29 35 16/24,25 96.4 9/9
4 |Guwahati AP 9 |1/2-4 35 |5/6,18,6/1,7,15 130.3 9/2
5 |lmphal AP 2 |1/13 34 |49 97.0 10/9
6 |Passighat 8 [1/16,17 34 |6/24,25 178.4 6/7
7 |Shillong* 4 111,2,11,2/2-6,12/24 28 |4/7 133.8 6/28
8 |Tezpur 10 [1/2-4,6-10,17,18,21-24,26,28-30,2/6-8,12/26-30 35 [6/15 98.8 8/18
9 [Kolkata 11 1/3,4,18,23,12/22,23 40 14/9,10 97.1 7/31
10 [Cooch Behar AP 7 [117,213,4 37 |4/6 219.8 7/22
11 |Gangtok* 3 |11 27 |6/19 97.2 4/18
12 |Jalpaiguri 7 [1/6,23,24 37 |5/13 219.8 7/21
13 [Balasore 9 [1/3 45 |4/20 107.7 9/20
14 [Bhubaneshwar AP 11 11/3,12/21,22 44 WK/9 106.7 8/6
15 |Chandbali 9 |12/21,22 43 |4/9,10,4/20,22 136.5 10/8
16 [Gopalpur 13 [12/21,22 36 |5/28 130.0 8/27
17 _|Jharsugda AP 7 |1/3 46 [4/19,5/12 76.7 6/30
18 [Puri 13 |12/22 35 |5/27-29,6/6,6/9-11 96.3 10/8
19 [Sambalpur 6 [1/3,12/21,22 47 |6/3 99.0 6/26
20 [Daltonganj 5 [1/7,21-23 47 14/18 87.8 9/15
21 |Gaya AP 4 |1/7,25 46 |5/14,15,6/2 46.2 7/13
22 |Jamshedpur AP 7 [1/7,8,12/21-23 46 [4/18,19,21 52.0 9/19
23 |Patna AP 5 [1/7,13 44 15/12,13,6/8 82.8 7112
24 |Purnea 5 [1/13 42 |5/13 161.0 7/20
25 [Ranchi AP 5 |1/3 42 |4/13,17-20, 5/17,26, 6/2,3 205.8 9/12
26 [Allahabad AP 4 |1/22 46 [5/17 46.1 7/21
27 |Bahraich 6 [1/23 45 |5/13 80.5 8/22
28 |Bareilly 5 |1/3,7,23 43 |4/12,5/13,16,17,20,6/2 90.0 9/2
29 |Dehra Dun 3 |1/2 41 |6/1-3 363.7 7/31
30 [Gorakhpur 5 [1/7,13,22 44 |5/13 189.3 7112
31 [Jhansi 6 [1/12,15 47 |5/17,18,23,24,26, 6/1 73.8 9/3
32 [Lucknow AP 3 |1/22 45 [5/13 90.4 7/19
33 [Mukteshwar* -1 114 30 [4/9,18,5/17,18, 6/3 235.8 9/19
34 |Varansai AP 4 [1/8,11,12 46 p/14,6/1,2 61.4 8/4
35 [Ambala 2 [12/26 44 |5/26 196.7 77
36 [Hissar 3 [12/7,13,22 48 |5/22,25,26,6/20,21 96.1 7/23
37 _[New Delhi AP 5 |12/22 45 [5/17,18,22,25,26,6/20 110.0 8/20
38 [Amritsar AP -1 [1/19,21-23,26 47 |5/26 78.8 7/21
39 [Ludhiana 1 |12/28 47 |5/26 95.0 7/12
40 [Patiala 3 [12/22,26,29 46 |5/26 98.0 9/12
41 [Shimla* -1 1113 32 |[5/27 104.6 7/21
42 [Banihal* -3 |1/11,14, 2/10, 12/27 32 [6/19,21-23 131.0 2/9
43 |Jammu 3 [1/12 45 |5/25,26,6/20 98.4 8/5
44 |Srinagar* -7 12127 33 |6/22 58.0 5/29
45 |Ajmer 6 [1/5,9,10 46 |5/22 53.4 9/15
46 [Barmer 6 [1/9-11,14,12/12 48 |5/21,22, 6/20 58.0 9/2
47 _[Bikaner 1 1/ 48 [5/22,27 58.2 6/8
48 [Ganganagar 2 [1/14,12/27 49 |5/22,26,6/21 83.8 8/16
49 [Jaipur AP 2 |11 46 |5/23,24,6/20 76.5 7/19
50 |Jaisalmer 4 19 48 |5/22,25,26 106.9 6/7
51 |Jodhpur AP 5 [12/11,12 46 |5/21-23,6/20 49.1 9/13
52 |Kota AP 7 11/9,10 48 [5/24,25 68.3 8/19
53 |Udaipur 3 [1/31 45 |5/21-24 92.8 8/9
54 |Ambikapur 4 [1/2,3,12/21 44 |5/26,30,6/2 53.4 7112
55 |Bhopal AP 5 |1/18 46 [5/24 48.2 11/16
56 |Guna 5 [1/10,11,15 48 |5/24 115.2 7/26
57 |Gwalior 4 [1/11 47 |5/23,24,6/21 159.8 9/20
58 |Indore AP 7 11/6,7,29,12/17,18 44 [5/21-23 103.3 8/7
59 |Jabalpur 6 [1/8,16,19,20,12/21 46 |5/24 160.4 7/26
60 |Jagdalpur 7 [12/18-22 42 [6/1,2 160.5 8/5
61 |Pendra 5 [1/1,3,7,17,18,21 44 |5/17,24,25 79.7 9/8
62 |Sagar 7 [1/5,6 46 |5/24 130.4 7/26
63 |Satna 3 [1/2,19 46 |5/16-18,5/25 79.9 7/13
64 |Ahmedabad AP 8 |12/22 47 [5/21 2374 8/8
65 |Baroda 11 [1/14,12/12,13, 21-23 45 [5/19,21,22,24 123.0 9/9
66 |Bhavnagar AP 10 [12/12,13 45 [5/19,20,25,27 80.0 9/10
67 |Bhuj AP 10 [12/25,26 46 |5/21 70.0 8/27
68 |Deesa 8 [1/14,16,12/12,19,22 47 15/20,21 207.5 7/25
69 |Dwarka 13 [12/11,31 34 [5/9,17,31,6/1,3-5,6/14-18,6/27 147.0 8/3
70 |Naliya 3 [2/18,12/10,11 39 [4/8 164.1 8/3
71 |Porbandar AP 11 _[1/5,12/11 39 @9 157.0 7/23
72 |Rajkot AP 8 |12/11 45 |5/20-22 107.6 7/23
73 |Surat 11 [12/12,14,22 43 [5/10,18,19 143.0 9/5
74 |Veraval 11 [12/11,12,31 38 #/8 208.1 8/2
75 |Akola 9 [1/22-24,12/16-22 47 |5/18-20, 23 77.0 8/14
76 _|Aurangabad AP 8 |12/20,21 43 [4/15,16, 5/17-24 94.6 7/3
77 _|Dahanu 15 [12/11,13,14,19,20,22,23 37 [5/10,6/1,2,6 236.0 6/24
78 |Harnai 19 [2/25,12/13,12/14,12/23,12/24 39 |5/20 421.3 6/19
79 |Kolhapur 13 [12/19,20,25 41 |4/11,12,22,26,27, 5/9,10 66.3 7/26
80 |Mahabaleshwar* 8 [12/13 39 |5/10 290.8 7/26
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TABLE - 2(CONTD.)

S.NO STATION MIN DATE MAX DATE HIGHEST 24 Hr. DATE
i NAME (°c) (MONTH/DAY) (°c) (MONTH/DAY) RAINFALL(mm) |(MONTH/DAY)
81 [Mumbai 17 [12/20 37 |4/17,5/26,27, 6/5 210.0 6/25
82 [Nagpur AP 7 17 47 [5/24,25 70.7 8/25
83 [Panjim 18 [1/19,2/25,12/19,23-25 37 [5/30 234.6 6/26
84 [Parbhani 7 [12/19-21 47 1519 166.2 8/7
85 |Pune 7 112/19-21 42 [5/18 181.3 10/5
86 |Ratnagiri 15 |12/24 37 14/3,23,30 206.3 7/24
87 [Sholapur 9 [12/20 45 15/18 70.8 7/2
88 [Anantpur 9 [12/23 43 14/11,12, 5/11,13,14 122.9 7111
89 [Hyderabad AP 9 |12/21,22 45 |5/11 82.7 6/19
90 [Kakinada 16 [12/21 45 16/7 184.6 111
91 |Kalingapatnam 13 [1/4,5,12/21-23 39 |5/27 125.8 10/31
92  |Kurnool 13 |12/19,22,23 44 (5111 101.9 7/6
93 [Machilipatnam 15 [12/22 43 |5/28,30,6/1-3, 7 196.9 10/31
94 [Nellore 19 [1/23,12/22,23 43 16/3,4 168.5 10/30
95 [Ongole 17 [12/22,23 43 15/28,30, 6/1,3 323.0 5/20
96 [Ramgundam 9 [1/21-23 47 |5/25,29 107.2 9/8
97 [Visakhapatnam AP | 15 [1/4,22,12/21-24,31 40 [5/26,6/6,8 182.7 11/1
98 |Chennai AP 19 [1/5,22,23,2/9,12/6,22,23,27 41 |5/26-29 104.4 12/6
99 [Coimbatore AP 17 [1/6,23,2/6,12/23-25 39 [4/10,11,13,16 56.0 8/21
100 |Cuddalore 18 [1/22,2/9 42 16/4 203.8 11/27
101 |Kanyakumari 21 [12/13 37 |56 73.0 11/27
102 |Madurai AP 19 [12/23,24 41 |5/27 87.2 11/6
103 |Nagapattinam 20 |1/5,22,23,2/3,12/23,27 39 [5/27,31,6/1,3,5 159.9 11/27
104 |Pamban 21 [1/5 39 [5/15 157.6 11/25
105 |Salem 16 |12/23 42 14/11 98.0 5/29
106 _|Tiruchirapalli AP 18 [1/22,23,12/23 41 |5/27 106.4 11/29
107 |Vellore 14 [1/22,23 43 14/20,5/13,15,17 70.8 11/8
108 |Bangalore* 13 [12/23,24 38 [4/11 114.1 9/25
109 |Chitradurga 10 [12/23,24 39 |47 153.1 11/3
110 |Gadag 10 |12/22,24,25 40 [4/11-13,5/11,12,18 59.6 11/9
111 |Honavar 16 |1/19 36 |4/27,5/9 202.4 712
112 |Karwar 17 [1/22,12/22,23,25 38 4/15 207.4 11/9
113 |Mangalore AP 19 [1/22-24,2/8 36 14/23,26,5/3 181.2 7/30
114 _|Cochi AP 21 [1/7,217 35 W/17,5/12,13 183.5 9/24
115 |Kozhikode 21 [1/24,12/7 37 |/22 176.3 6/12
116 |Thiruvananthapuram | 21 |1/6,1/23-26,2/6,12/15 35 4/8,4/10-12, 20,22, 5/2,3,5,6,8 183.2 3/27
117 |Car Nicobar 20 [1/22,12/15-17 35 [4/13 96.4 6/17
118 |Port Blair 20 |2/22,23,12/16 36 [5/10-12 95.3 6/22
119 _|Amini Divi 22 |1/26,11/27,12/3,13,27,28 36 4/20,28,29,5/2-5, 8, 10,17 87.7 8/15
120 |Minicoy 21 |12/14,16 35 [4/18-22,24,5/6,12,14,16 136.4 12/31

*: Hill Stations




