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Foreword

Rainfall is the primary source of water and is of great impeodafor India's Economy,
specially its agriculture industry. It is highly variable over space and time, leads to flood and
drought every year on one or the other part of the couRamynfall statistics is therefore
required by the Policy Makers, Plannelesign Structure Engineers, Agriculturists,
Hydrologists, Research Scholars and many morgfoper management of water resources.
Keeping in view the usefulness of rainfall statistics, the publication of rainfall statistics on

annual basis was started1Z0onwards

It gives me great pleasure to presentdhk a i Sthtsticd of India i 20156based on the
rainfall received during the year and its comparison with normal rainfall basee cainfall
records for the period from 1952000.

| appreciate thauthors for their painstaking efforts in bringing out this publication.

DR. K. J. RAMESH

DIRECTOR GENERAL OF METEOROLOGY
INDIA METEOROL OGICAL DEPARTMENT



Preface

India Meteorological Department is using the rainfall data received from a networkref mo
than 3500 rakgauge stations and prepares the rainfall statistics, both iratadsiivell as in
graphical form. The statistics is prepared tfw ad ministrativezones like districts, statesd

for the country. The statistics is also prepared for3theneteorologicasubdivisiors and for

the four broad region@orth Westindia, Central IndiaSouth Peninsuland,North & North
Easj of India. The rainfall is prepared atarious temporal scales, liken weekly, monthly,
seaonal and annual basis. Bkss this the hydromet division of IMD also monitors tisub
divisional rainfall on daily bsis during the monsoon season.haligh, the current resime
rainfall products areiploadedon IMD website, the updated statistics is in most demand by
various sers. Hope, this publication containing updated rainfall statikiicthe year 203
would be useful for the userBased upon the feed back from users, new informditien
rainfall analysis of prominent heavy rainfall events and rainfall intensity alapshave been
addedo the publicatiorthis year.Besides, salient features of rainfall patterns during the year
have also been given to falicitate the user to have a quick glance of distinguishable rainfall

features.

We are thankful taShri Rameshwar Ra, Shri Manvir Singhand ShriAshok Kumarof
Rainfall Monitoring unit of Hydromet Division, New Delhi for their whole hearted

contribution in bringing out this publication.

Dr. (Mrs.) Surinder Kaur
M. K. Purohit
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INTRODUCTION

Rainfall is highly variable in time and space. Ove%/6f the annual rainfall is received in
the four rainy months of June to September only thereby leading to large variations on temporal scale.
The average annual rainfall is 119 cm, but it has great spatial variations. The ateadNastern
Ghats and # SubHimalayan areas in North East and Meghalaya Hills receive heavy rainfall of over
250 cm annually, whereas the Areas of Northern parts of Kashmir and Western Rajasthan receive
rainfall less than 40 cm. Thepatial distribution of annualormal rainfall and the networkusing
which the normal rainfall was computed habeen depicted irFigure 1(a) and Figure 1(b)
respectively The two significant features of India's rainfall is that, in the north India, rainfall
decreases westwards and in the Penindaldia, it decreases eastwards and then increases in the
coastalegion.

Annual Normal Rainfall Normal Rainfall - Network of Raingauges
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Figure 1 (a) India - Annual Normal Rainfall Figure 1(b): Raingauge Network - Normal Rainfall

METHODOLOGY

The rainfall statistics is computed based on the receipt of radgdéd from about 3500
stations spread over the entire country. Based on daily rainfall data of these stations, the rainfall of all
the districts are computed and using the rainfall of the districts, rainfall statistics for the
meteorological subdivisionstates, the four broad regions and for the whole country have been
computed. The present publication includes the updated rainfall statistics for the country as a whole,
for all the four broad regions of India, 36 Meteorological Subdivisions, all Statt§/a@s and 64
Districts of India. The statistics is prioed on monthly, 4 seasons Winter (JarFeb), PreMonsoon
(Mar-May), Monsoon(may be referred as South West Monsa@niinSep) and Podtlonsoon (Oct
Dec), and on annual basis. The Rainfall Nornosled in this report are based on the rainfall records



for the period from 1952000. Percent departures of rainfall from Rainfall Normals, besides these
statistics, have been color coded as per their categories. Following is the list of categories, their
corresponding ranges and color codes.

Category De partures from Normals Colour Code
Excess 20% or more |
Normal -19% to +19% O
Deficient -20% t0-59% [
Scanty -60% t0-99%

No Rain -100% [
No Data Data Not Available ]

SALIENT FEATURES OF RAINFALL 2015

1. The country received annual rainfall@f% of its normal rainfall of 118.cm and during SW
monsoon seasoireceieved6% of its normal rainfall of 89 cm.

2. During SW monsoon season, country experienced deficiency in rainfall as compared to its
normal rainfall during the months of July %), August (226) and September (24%)
However in June it was16% more than its normal rainfall.

3. The country was at maximum defficiency in rainfall28% during post monsoon season.
However, it received0% morerains than its normal rainfaduring pre-monsoorseason.

4. All the four meteorologically homogeneous regions received less than their normal rainfall
during monsoon season, post monsoon season and also amxeadpt for South Peninsula,
which receieved 6% more than its normal rainfall during postmonsoon season.

5. All the four meteorologically homogeneous regions received more rains than their normal
rainfall during pe-monsoon season, except for E & NE region which remained at 2%
deficiency in raingluring the season.

6. In the four meteorologically homogeneous regidmghest positive departure of 90% was
experienced in NW India during praonsoon season where as highest negative departure of
63% was observed in Central India during poginsoon season.

7. The country received maximum rainfall in the month of July as 240.8 mm and minimum in
the month of December as 15.4 mm. However, on comparing with normals, it is observed that
the maximum positive departure is of 99% from its normal rainfall in the muinMarch
where as the maximum negative departure of rainfall was of 48% in the month of October.

8. Regionwise monthly rainfall maximum positive departure of 269% was recorded in Central
India in the month of March, where as the maximum negative depavagef 86% in the
month of February in South Peninsula. However, the highest rainfall of 405.8 mm was
recorded in the month of August in E & NE India and the least rainfall recorded was 1.0 mm
in the month of February in South Peninsula.

9. Subdivisionwise Sasonal & Annual rainfall A & N Islands received highest rainfall of
2904.4 mm and Haryana, Chandigarh & Delhi recelweast rainfall of 437.8 mm. During
the SW monsoon season, Coastal Karnataka received highest rainfall of 2277.7 mm and
Tamilnadu & Podicherry received lowest rainfall of 285.8 mm. On comparing the annual
rainfall with normals, it may be observed that, no subdivision remained in Scanty category.
During Monsoon season also, only West Rajasthan recorded excess rainfall with 46%



departure fom its Monsoon normal rainfall, rest of the subdivisions were either in Normal or
in Deficient category.

10. Annually, he District of East Khasi Hills in Meghalaya received the highest rainfa8e8.7
mm where as the Distridtadakh (Leh)n Jammu & Kabmir received the lowest rainfaif
82.3mm

11 Rainfall deficiency of 50% or more was experience@®marea of the districts of India6%
area of districts was under rainfall deficiency between 25% and 50%. Remaining 64% area of
the districts of Indiawas with less than or equal to 25% rainfall deficiency or without any
deficiency in rainfall.

12 During the SoutiWest Monsoon season, rainfall deficiency of 75% or more was experienced
in 5 districts, namelyFatehpur, Ambedkar Nagar, Kaushambi, Kanpur d@edmd Kushi
Nagar of East Uttar Praded¥ districts of India out of 88 districts whose data was received
during SW monsoon seasaecorded deficiency in rainfall of 50% or more but less than
75%.

13 The spatial distribution obbservedrainfall in south west monsoon 201&nd thenormal
rainfall for the south west monsoon seabkane been depicted ifigure 1€) andFigure 1()
respectively.

South West Monsoon Rainfall - 2015 South West Monsoon Normal Rainfall
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Figure 1 (c) SW Monsoon 2015 observed rainfall Figure 1 (d): Normal Rainfall - SW Monsoon Season

14. Therainfall Intensity map for SW Monsoon season 2015 and normal rainfall intensity map for
SW monsoon season are showrrigure 1€) andFigure 1f) respectively.For computation
of rainfall intensity, the days that recordady amount ofrainfall have beermonsidered as
Rainy Days. It may be observed from the figures that during SW monsoon 2015, Western
Ghats did not experience the rains, as intense as normally it occurs. Similarly, Gujarat Region
and adjoining areas recorded much more intense daasto leavy rains associated with
depressions/ low pressure araasompared to the normal intensity of rainfall in this region.



Observed Rainfall Intensity (mm/day) Normal Rainfall Intensity (mm/day)
(SW Monsoon-2015) (SW Monsoon)
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Figure 1 (e) Obsd. Rainfall Intensity -SW Monsoon Figure 1 (f): Normal Rainfall Intensity -SW Mon soon
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The temporhdistribution of SW monsoon rainfall of the countryFagure 5shows that the
number of deficient spells were more than the no. of excess rainfall spells and deficient
rainfall spells were of long durations as compared to the excess rainfall speliar Sim
situation may be seen for the regional monsoon rainfall of NW India, Central India and
Peninsular India. However, in NW India, one deficient rainfall spell was of longest duration
of one month i.e from 19Aug. to 18 Sept.

It can be seen from themporal distribution of rainfall that the Subdivisiofgst U. P and
Uttarakhand experienced a long and continuous duration of rainfall deficiency from about last
week of August to"3week of September. This duration was prolonged in respect of West U.
P., HAR, CHD & Delhi, Punjab, Himachal Pradesh, J &K, East and West Rajasthan, East and
West M.P., and it started even {#f 2r 3° week of August. Such deficiency in rainfall was
even worse in case of Gujarat region and Saurashtra & Kutch where therswvdong and
continuous such durations, from about last week of June to last week of July and another one
of more than about one and half month frorf 3tily onwards. Konkan & Goa and Madhya
Maharashtra also experienced rainfall deficiency frétw@ekof June to § week of July.

The situation was more severe in case of Marathwada where this duration prolonged and
extended up to*lweek of August.

Mawsynram in Meghalaya recorded the heaviest one day rainfall of 745.2 mri sudigst

2015 where ashst of the one day heaviest rainfalls of 144.6 mm in a met. Subdivision was
recorded at Mudgal station in Raichur district of N. |. Karnatdtkanay be observed that
Gudamalani station in Barmer district of West Rajasthan recorded 331 mm rainfall on 27
July 2015 which exceedeven the annual normal rainfall in that area.



SEASONAL & ANNUAL RAINFALL STATISTICS FOR THE COUNTRY &
BROAD REGIONS

The country received annual rainfall@P6 of its normal rainfall of 11.8 cm and during SW
monsoon seasoft% of its normal rainfalbf 89 cm. Theregowi se and t he countryo
annual actual observed rainfalfe givenat Table 1 and thepercentagedepartures from normal
rainfall are givenat Table 2 It may be observed th& & NE India receivedess than its normal
rainfall during all the seasomsd also annuallyNW India and Central India recorded more tttiaeir
normal rainfall duringWVinter and Prenonsoon seasenDuring Monsoon season and also annually,
all the four regions and the countis a whole receivedds than their normal rainfall where as during
PreMonsoon season, except for E & NE India, rest of the regions and the country as a whole
recorded rainfall, more than their normal rainfall. Similarly, during fMmtsoon season, espt for
South Peinsula, rest of the regions and the country as a whole recorded rainfall, less than their normal
rainfall. The country was at maximum defficiency in rainfall28% during post monsoon season.
Regionally, highest positive departure @6 was experienced iNW India during pe-monsoon
seasonwhere as highest negative departure 8%6was observed iCentralindia during post
monsoon season.

Table 1: Region-wiseseasonaland annual rainfall (mm) - Year 2015

REGIONS WINTER PREMONSOON MONOON POSTMONSOO ANNUAL
COUNTRY AS A WHOLE] 38.1 183.6 765.8 97.6 1085.0
NORTH WEST INDIA 79.1 212.4 510.8 46.2 848.5
CENTRAL INDIA 21.7 73.5 818.9 290.2 943.4
SOUTH PENINSULA 7.7 179.8 605.1 317.2 1109.7
EAST & NORTH EAST IN 30.8 365.1 1343.4 70.6 1809.8
Table 2: % Departures of regionwiseseasonal andannual r ainfall - Year 2015

REGIONS WINTER PREMONSOON MONSOON | POSTMONSOO ANNUAL

COUNTRY AS A WHOLE|

8%

40%

-14%

-23%
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NORTH WEST INDIA

2%

90%

-17%

-26%

2%

CENTRAL INDIA

37%

84%

-16%

63%

-15%

SOUTH PENINSULA

-50%

45%

-16%

16%

2%

EAST & NORTH EAST IN

-45%

2%

-1%

-59%

-11%

MONTHLY RAINFALL STATISTICS FOR THE COUNTRY & BROAD

REGIONS

The observed monthly rainfall for the country as a whole and also for the four broad regions
of the cauntry are givenat Table 3and the % departures from normal rainfall are gmehable 4
The country received maximum rainfall in the montldwly as240.8mm and minimum in the month
of Decemberas 15.4 mm. However, on comparing with normals, itabserved thatthe maximum
positive departureis of 9%6 from its normal rainfallin the month ofMarchwhere as the maximum
negative departure of rainfall was 48% in the month ofOctober While, looking atthe regions of
India, it may be observed thahaximum positivedeparture o0R6% was recorded in Central India in
the month oMarch where as the maximum negative departure wag%fi8 the month ofebruary
in South PeninsulaHowever, the highest rainfadf 405.8mm was recorded in the month Alugug
in E & NE India and the least rainfall recorded wa$) mm in the month ofFebruaryin South
Peninsula



Table 3: Region-wise monthly r ainfall (mm) - Year 2015

REGIONS JAN| FEB| MAR| APR| MAY | JUN | JUL | AUG| SEP | OCT| NOV| DEC
COUNTRY AS A WHOLE 17.2| 20.8| 61.4| 688 | 53.4 | 189.0( 240.8| 204.2| 131.8| 42.3 | 39.9| 15.4
NORTH WEST INDIA 23.5| 55.7( 126.0] 61.2( 25.2 | 90.6 | 228.3| 136.0| 55.8 | 24.9| 9.7 | 11.6
CENTRAL INDIA 18.2| 3.5 | 35.4| 25.8| 12.3 | 204.5| 267.9| 204.8| 141.8| 22.5| 4.0 | 2.7

SOUTH PENINSULA 6.6 1.0 | 224 78.4| 79.0 | 187.6( 110.2( 14.2 | 161.0( 99.0 | 172.7 45.4
EAST & NORTH EAST INDIA| 16.2| 14.6| 39.6 | 162.§ 162.9| 347.7| 368.7| 405.8| 221.3| 479 9.9 | 12.8

It may be observedr@ble 4 that, East & North East remain@dth rainfall deficiency of
20% or morefor all the months except for the ntbs of April, May, June, July and December
Similarly, Central India remained with rainfall deficiency of 20% or more for all the months except
for the months ofianuary, MarchApril, JuneandJuly.

Table 4: % Departures of regionwise monthly rainfall - Year 2015

REGIONS JAN [ FEB [ MAR| APR| MAY | JUN | JUL [ AUG| SEP| OCT | NOV| DEC
COUNTRY AS A WHOLE -10%| 6% | 99% | 80% [ -14%| 16% | -17% | -22%| -24%| 48% [ 34% | -7%
NORTH WEST INDIA -36%( 37% [ 161%| 100%| -23%| 31% | 5% | -37%]| -50%)| -19% | -17% | -43%
CENTRAL INDIA 128%| -56% | 269%| 160% -40% | 24% | -18%( -33%| -22%| 61% | -73%| -56%
SOUTH PENINSULA -15%( -86% [ 90% | 128%| 2% | 18% | -50%| -19%| 3% | -37% | 103%| 41%
EAST & NORTH EAST INDIA[ -23%| 58% [ -39%| 38% | -14% | -1% | -16%| 14% | -25%| -64% | -63% | 5%

SOUTH WEST MONSOONT 2015

The rainfall statistics for monsoon monthsdaseason for the country is givahTable 5
Also, the monthly and seasonal observed and normal rainfall and, the percent departures of observed
rainfall from their normal rainfall have been depicted in charSiqatre 2andFigure 3 respectively.
During the monsoon season, country was deficient in rainfall4 departure from Normalt may
be observed thaexcept for the month of June, tbeuntrywas in rainfall deficiency of 15% or more.

Table 5: All India Rainfall - SW Monsoon 205

RAINFALLnfm) FOR THE COUNT®RYUTH WEST MONSOON SEASTEN
MONTH OBSERVED NORMAL % DEPARTURES FROM NOR
JUNE 189.0 163.6 16%
JULY 240.8 289.2 -17%
AUGUST 204.2 261.3 22%
SEPTEMBER 131.8 173.4 -24%
MONSOON 765.8 887.5 -14%
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Figure 2: PercentDepartures of All India Rainfall i SW Monsoon 205

HEAVY RAINFALL STATISTICS i SW MONSOON 2015

The stations which recodedday heavy rainfaliiuring the $uthWest monsoon seasameach of the
met. subdivision have been identified and heavy rainstorms for few selected dates from these are

analysed.
STATIONS (SUBDIVISION-WISE) WITH HEAVIEST RAINFALL i SW MONSOON 2015

Heaviest rainfall recorded in a day during SMibnsoon season in each tife meteorological
subdivisionof India along with their dateof observationhave been given below ifable 6 in
descending order of rainfalhdhas also been depicted on the mapigiire 4a). It may be seen that
Mawsynramwhich lies in the heaviest rainfall regioacordedhe heaviestlaily rainfall of 745.2mm

on 19" August 2015 where as least of the one day heaviest rainfalls of 144.6 mm in a met.
subdivision was recorded at Mudgal station in Raichur district of N. In&aka Gudamalani station

in Barmer district oWest Rajasthan recorded 331 mm rainfall ofi 2@y 2015which exceede even

the annual normal rainfall in tharea. From Figure 4, it may be seen that maximum number of met.



Subdivision remained in Normi&kcess rainfall cagory in the months of highestdhay rainfall and
only onemet. subdivision, Har., CHD & Delhi recorded Scanty rainfall.

Table 6: Heaviest One Day Rainfall in Met. Subdivisions of India SW Monsoon 205

STATION DISTRICT MET.SUBDI\BION Rainfall (nm)| Date_Obsr
MAWSYNRAM EAST KHASI HILLS ASSAM & MEGHALAYA 745.2 Aug 19
BAGASRA AMRELI SAURASHTRA & KUTCH 636.0 Jun 25
KATWA BURDWAN GANGETIC WEST BENGAL 533.9 Jun 27
VADGAM BANASKANTHA GUJARAT REGION 495.0 Jul 29
PALGHAR_AGRI THANE KONKAN & GOA 475.6 Jul 21
MOUNABU TEHSIL SR SIROHI EAST RAJASTHAN 444.6 Jul 27
HOSANAGAR SHIVAMOGGA S. I. KARNATAKA 410.0 Jun 22
NARSINGARH RAJGARH WEST MADHYA PRADESH 387.0 Jul 19
KOLEBIRA SIMDEGA JHARKHAND 386.4 Jul 11
MAHABALESHWARD OBS| SATARA MADHYA MAHARASHTRA 365.8 Jun 22
KOLLUR UDUPI COASTAL KARNATAKA 340.6 Sep 8
GUDAMALANI SR BARMER WEST RAJASTHAN 331.0 Jul 27
JHORIGAM Arg NAWARANGPUR ODISHA 330.0 Jun 21
ARIYALUR ARIYALUR TAMIL NADU & PUDUCHER 297.0 Jul 22
ALIPURDUAR (CWC) JALPAIGURI SHWB & SIKKIM 296.2 Jun 10
CHERIAB.PURI BEGUSARAI BIHAR 280.4 Aug 20
MEWATNUH AWS MEWAT HAR CHD & DLH 279.0 Sep 19
ROING LOWER DIBANG VALLEY ARUNACHAL PRADESH 278.3 Aug 30
ARKI SOLAN HIMACHAL PRADESH 272.2 Jul 17
ARAKU VALLEY VISHAKHAPATNAM COASTAANDHRA PRADES 270.0 Sep 15
JALGAON JAMOD BULDHANA VIDARBHA 270.0 Aug 5
VYTTIRI WYNAD KERALA 228.0 Jun 24
RAIGARH RAIGARH CHHATTISGARH 224.4 Aug 3
BELONIA SOUTH TRIPURA NMMT 223.6 Aug 20
KHANNA LUDHIANA PUNJAB 223.0 Jul 13
DINDORAWS DINDORI EAST MADHYA PRADESH 221.0 Jun 23
DHARMAPURI KARIMNAGAR TELANGANA 218.6 Sep 17
KAISERGANJ BAHRAICH EAST UTTAR PRADESH 214.2 Aug 27
KATHUA KATHUA JAMMU & KASHMIR 202.8 Sep 23
THAKURDWARA MORADABAD WEST UTTAR PRADESH 189.4 Jul 1
PULLAMPETA CUDDAPAH RAYALASEMA 165.4 Aug 22
BAMBASA CHAMPAWAT UTTARAKHAND 159.0 Jun 26
LONG ISLAND NORTH & MIDDLE ANDA{ A & N ISLAND 158.0 Sep 18
SILLOD AURANGABAD MARATHWADA 157.9 Sep 18
AGATHI LAKSHADWEEP LAKSHADWEEP 147.2 Jul 19
MUDGAL RAICHUR N. I. KARNATAKA 144.6 Sep 15
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Figure 4(a): Heaviest 1 Day Rainfall(mm)in each Meteorological Subdivision of India




ANALYSIS OF FEW HEAVY RAINFALL EVENTS

Synoptic features of four heavy rainfall events which were markedly prominent during the SW
monsoon season have bdeiefly discussed along with thainfall analysis.

(1) Very heavy rainfall over west coast on 22" June 2015

A strong off shore trough lay extended from South Gujarat coast to Kerala coastnwith
upper air cyclonic circulation over North Gujarat coast between dXdhkms was seen
from 17" to 20" of June. On ZLJune, it developed into a low pressure area over Neasi
Arabian sea and neighborhood. Ori%2ine, it concentrated into a depressientered at 20

N & 67°E over Arabian sea and the off shoreugio existed from Gujarat Coast to Kerala.
The rainfall analysis of 2% June is shown iftigure 4b).

Rainfall Analysis - June 22, 2015
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Figure 4(b): Rainfall Analysis i June 22, 2015

(2) Very heavy rainfall over Saurashtra & Kutch on 25" June 2015

On 2f'June, a low pressure area deped over NE Arabian sea and neighborhood. Ofi 22
June, it concentrated into a depression centered &t 67°E. On 28 June the depression
moved east north eastward and intensified into deep depression. "Ojurdd the deep
depression moved easbrth eastwards and crossed the Saurashtra coast."Qhur@s, the
maximum rainfall of 636 mm was recorded at Bagasra station of Amreli district of Saurashtra
& Kutch subdivision. The rainfall analysis of'23une is shown iffigure 4c).



Rainfall Analysis - June 25, 2015
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Figure 4(c): Rainfall Analysis i June 25, 2015

(3) Low/ Depression over northwest and adjoining West central Bay of Bengal
(20" -27™ Jun 2015)

A cyclonic circulation lay over west central Bay of Bengal off south Odigiarth Andhra
Pradesh coasts on"™@nd concemated into a Depression ov&torth West and adjoining

west central Bay of Bengal on'20t weakened into a wetharked low pressure area o222

and lay over Odisha and adjoining areas of Jharkhand & Chhattisgarh. It lay as a low pressure
area and movedver parts of Gangetic West Bengal, Jharkhand and Bangla DesH ti(D85

26", it lay over over south eastern parts of Bangla Desh and neighbourhood and over Bangla
Desh and adjoining Gangetic West Bengal ofi. Z3n 27" June, the maximum rainfall of

533.9 mmwas recorded at Katwa station of Burdwan district in Gangetic W. Bengal
subdivision. The rainfall analysis of 23une is shown iffigure 4d).

Figure 4(d): Rainfall Analysis i June 27, 2015

























































































































































































































































