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HIGHLIGHTS

The year 2005 was marked by extreme weather across the country, both in terms of
temperature and precipitation. The year was characterized by above normal temperatures over
different parts of the country. Rainfall over the country was near normal during the southwest
monsoon season. Rainfall in June and August was deficient. Northeast monsoon was also
active with record rainfall over many places in south peninsula. Breaking the declining trend
observed over the past few years, a revived occurrence of low-pressure systems typical of the
summer monsoon season was observed this year.

TEMPERATURE

Spatial pattern of annual mean, maximum and minimum temperature anomalies for 2005
are shown in Fig.1. Mean temperatures were above normal almost throughout the country
except over parts of Punjab, southwest Rajasthan, Gujarat, north Maharashtra and Assam.
Annual maximum temperature anomalies were also positive over most parts of the country
except over northwestern parts of the country. Annual minimum temperature anomalies were
positive over the country except over the west coast of India.

In 2005, annual mean temperature averaged over the country as a whole was +0.37°C
above the 1961-1990 average [Fig. 2]. Thus, 2005 was the 11" warmest year since 1901. The
ten warmest years on record are 2002(0.69), 2003(0.56), 1998(0.53), 1987 & 2004(0.51), 1941,
1999 & 2001(0.47), 2000(0.40) and 1988(0.39). Since 1993, annual mean temperature has
been consistently above normal.

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

Fig.4 shows anomalies in monthly maximum and minimum temperatures.

During January, maximum temperatures were above normal over the peninsular and
extreme northern parts of the country and were below normal elsewhere. In the month, minimum
temperatures were generally above normal throughout the country except over parts of Gujarat
and adjoining area.

During February, maximum temperatures were above normal over the eastern and
peninsular parts of the country and were below normal elsewhere. Minimum temperatures were
generally above normal throughout the country.

In March, maximum temperatures were generally above normal throughout the country
except over the extreme northeastern parts, where temperatures were below normal. Minimum
temperatures were also above normal throughout the country except over parts of west
peninsula.

During April, maximum temperatures were above normal over extreme northern parts of
the country, Gujarat & western Maharashtra, Bihar, Jharkhand, Orissa and parts of Coastal
Andhra Pradesh. Minimum temperatures were generally below normal over the country except
over eastern and northeastern parts of the country.

During May, maximum temperatures were above normal over the peninsula, central and
eastern parts of the country and were below normal over northwestern and extreme
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northeastern parts of the country. Minimum temperatures were above normal over interior parts
of Maharashtra, parts of north Coastal Andhra Pradesh, Orissa and West Bengal. They were
below normal over rest of the country.

During June, maximum temperatures were generally above normal throughout the
country. Minimum temperatures were also above normal over most parts of the country except
over extreme northern parts.

During July, maximum temperatures were generally below normal throughout the
country except over parts of West Rajasthan, northeastern region and Tamil Nadu, where
positive anomaly of the order 0.5°C was observed. Minimum temperatures were above normal
over most parts of the country.

In August, maximum temperatures were generally above normal throughout the country.
Minimum temperatures were also generally above normal throughout the country except over
extreme northern parts, Gujarat and western peninsula.

During September, maximum temperatures were generally above normal over central
and northern parts of the country and below normal over the southern parts. Minimum
temperatures were also generally above normal throughout the country except over south
peninsula, parts of Jharkhand and Gangetic West Bengal.

During October, maximum temperatures were below normal throughout the country
except over southernmost peninsula and extreme northern parts of the country. Minimum
temperatures were above normal over most parts of the country except over the northwest
peninsula, westcentral and extreme northern parts of the country.

In November, maximum temperatures were above normal over most parts of the country
except over south peninsula and some northeastern parts of the country. Minimum temperatures
were below normal over most parts of the country except over some northwestern and
northeastern parts of the country.

In December, maximum temperatures were above normal over most parts of the country
except over parts of Gujarat, Rajasthan and Orissa. Minimum temperatures were below normal
over most parts of the country except over southeast peninsula, northeastern parts of the
country, parts of Rajasthan, Uttar Pradesh, Uttaranchal and Himachal Pradesh.
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Rainfall

Time series of seasonal and annual normalized area weighted rainfall over the country as
awhole are shownin Fig. 5. In 2005, the annual rainfall over the country as a whole was 102 % of
Long Period Average (LPA). Season wise rainfall distribution over the country as a whole was as

follows:
Winter (January to February) : 159% of LPA
Pre-monsoon (March to May) : 94 % of LPA
Monsoon (June to September) : 99% of LPA
Post-monsoon (October to December) : 109% of LPA.

Sub-division wise annual and seasonal rainfall statistics are given in Table 1. Sub-
division wise annual and seasonal percentage departures of rainfall are shown in Fig. 6. Month
wise rainfall distribution is shown in Fig. 7.

Annual

Rainfall activity over the country as a whole was normal during the year. Gujarat, north
Maharashtra and peninsular India received excess rainfall. Gujarat, Rayalaseema and Tamil
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Nadu received nearly one and half times of their respective normal rainfall. Himachal Pradesh,
East Uttar Pradesh, Bihar, Jharkhand and West Madhya Pradesh received deficient rainfall. Out
of 36 meteorological subdivisions, 8 received excess rainfall, 23 received normal rainfall and 5
received deficient rainfall.

Winter (January-February)

During the winter season, rainfall activity was generally good with northern,
northwestern, northeastern and peninsular parts of the country receiving excess rainfall. Jammu
& Kashmir and Punjab received more than twice of the normal rainfall, while rainfall over
Vidarbha, and Telangana exceeded four times of the respective normal values. Out of 36
meteorological subdivisions, 14 received excess rainfall, 9 received normal rainfall, 7 received
deficient rainfall and 4 received scanty rainfall. 2 subdivisions (Gujarat region and Saurashtra &
Kutch) did not receive any rain.

Pre-monsoon (March-May)

Rainfall activity during the season was near normal over the country as a whole.
Rajasthan, West Madhya Pradesh, North Interior Karnataka, Rayalaseema, Tamil Nadu and
Gangetic West Bengal received excess rainfall during the season. 10 subdivisions received
excess rainfall, 11 received normal rainfall, 9 received deficient rainfall and 6 received scanty
rainfall.

Monsoon (June-September)

Spatial rainfall distribution during the season was generally good, but it was not well
distributed over time. Due to the late onset and initial tardy advancement of monsoon, rainfall
activity during the first three weeks of June was subdued. However, monsoon became active by
fourth week of June and active monsoon conditions continued till the end of July. In August,
monsoon was subdued over the country with a large deficiency of 27%. Subdued monsoon
conditions prevailed in the first week of September also. By the second week of September,
monsoon again revived and remained active over most parts of the country till the end of the
season. During the monsoon season, out of 36 meteorological subdivisions, 8 received excess
rainfall, 25 received normal rainfall and the remaining 3 subdivisions received deficient rainfall.

Post-monsoon (October-December)

Northeast monsoon was active during the season. Coastal Andhra Pradesh,
Rayalaseema, Tamil Nadu & Pondicherry and South Interior Karnataka received excess rainfall.
Rayalaseema received nearly twice of its normal rainfall (rainfall departure 99%) during the
season. Kerala received normal rainfall. During the post-monsoon season, out of 36
meteorological subdivisions, 12 received excess rainfall, 4 received normal rainfall, 7 received
deficient rainfall and 12 received scanty rainfall. 1 subdivision (East Rajasthan) did not receive
any rain. The northeast monsoon seasonal rainfall over south peninsula (comprising of 5
subdivisions viz. Coastal Andhra Pradesh, Rayalaseema, Tamil Nadu & Pondicherry, South
Interior Karnataka and Kerala) in 2005 was 164% of its LPA, which was the highest on record
since 1901. Time series of northeast monsoon seasonal rainfall over south peninsula is shown
inFig. 9.

Daily mean rainfall (mm) for 2005 averaged over the country as a whole (excluding hilly
regions) and its long term normal are shown in Fig. 8.

Tropical storms in the Indian Seas
In 2005, number of cyclonic storms (maximum wind speed exceeding 33 knots) formed
during winter, pre-monsoon, monsoon and post-monsoon seasons were 1, 0, 1 and 2

respectively. Similarly many depressions formed over the Indian Seas during the monsoon and
Post-monsoon seasons. The details are given below:
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During the monsoon season (June to September), as many as 11 low-pressure systems
formed over the Indian region, 8 over the Bay of Bengal, 2 over the Arabian sea and 1 over land.
Out of these 11 low pressure systems, 5 developed (2 over the Arabian Sea, 2 over the Bay of
Bengal and 1 over the land) into monsoon depressions and one into a Cyclonic storm. This is for
the first time after 1997, that in September, a low pressure system over the Bay of Bengal
intensified into a cyclonic storm and crossed the east coast.

During the post-monsoon season, two cyclonic storms, one each in the months of
November and December and three depressions, one each in the months of October, November
and December formed over the Bay of Bengal.

The tracks of above systems are shown in Fig.10 (a, b). Time series of depressions and
cyclonic storms formed over north Indian Seas in monsoon and post-monsoon seasons during
the period 1951-2005 are givenin Fig.11(a, b).

Extreme weather events

Cold wave conditions prevailed over northern and western parts of the country during the
fourth week of January and in the third week of February over Gujarat and parts of Rajasthan
(Fig.12). These events took a toll of more than 20 lives. Similar conditions prevailed over
northern parts of the country during the second fortnight of December and claimed
approximately 40 lives.

There was heavy snowfall in Jammu & Kashmir, Himachal Pradesh and Uttaranchal
during the fourth week of January. In the second week of February, unusually heavy snowfall
occurred in parts of Jammu & Kashmir. More than 200 people lost their lives in Jammu & Kashmir
due to snow and avalanches. Also, more than 300 people were reported to be missing.

Heat wave conditions prevailed over northern and eastern parts of the country during
second fortnight of May and during the first three weeks of June. These events took a toll of more
than 500 lives.

During the second and third week of June, maximum temperatures were 6 to 8°C above
normal over Jharkhand, Orissa, East Madhya Pradesh and Chattisgarh (Fig.13) which took a toll
of approximately 200 lives from Orissa alone.
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Heavy rains and floods (monsoon season), took a toll of nearly 1500 people. Heavy rains
during the fourth week of June and first week of July claimed life of at least 200 people in Gujarat
and 20 in Madhya Pradesh. On 27 July, unprecedented heavy rainfall (944 mm in 24 hours) was
reported at Santacruz (Mumbai). Heavy rains in Maharashtra and adjoining Karnataka during
last week of July and first week of August caused death of at least 1000 people, with about 425 in
the Mumbai city alone.

A cyclonic storm that crossed Andhra Pradesh coast near Kalingapatnam on 19
September, took a toll of 56 lives in the state. Heavy rains due to active northeast monsoon
during the last ten days of October and first week of December, led to flood situations in Tamil
Nadu, Karnataka and Andhra Pradesh. Incessant heavy rains claimed at least 300 lives in Tamil
Nadu and 36 in Coastal Andhra Pradesh. Due to floods, a train tragedy occurred at Nalgonda in
Andhra Pradesh, which claimed around 200 lives. On 3 December, Chennai recorded 28 cm of
rainfallin past 24 hours, which is a new record for 24-hours rainfallin December.

Significant weather events during 2005 and associated loss of lives and damages are
givenin Fig. 14.

Similarly, the highest maximum, lowest minimum and highest rainfall recorded in 24-
hours with the date of occurrences are given in Table 2. The information is given for 75 stations.
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FIG. 1 : ANNUAL TEMPERATURE ANOMALIES (°C) FOR 2005
WITH RESPECT TO 1961 - 1990 AVERAGE
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