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Foreword

It gives me immense pleasure to know that Hydrometeorology
Division of India Meteorological Department (IMD) has prepared an
annual report entitled ‘Rainfall Statistics of India - 2022’. The report has
been painstakingly compiled using the station level rainfall data from
more than 5900 DRMS stations.

Real-time monitoring of rainfall provides useful inputs for
informed decisions benefitting the society. The report contains the
detailed rainfall information in monthly, seasonal and annual scale for
the districts, states, met sub divisions, four homogeneous regions and
for the country. The products available in both tabular and graphical
formats in addition to thematic maps provide a lucid description for easy
comprehension. This publication is very important for the Policy
Makers, Agriculturists, Planners, Research Scholars, flood forecasters
and many more.

This report is an outcome of sincere and consistent effort of all the
team members of Hydrometeorology Division, IMD. | take this
opportunity to express my appreciation to Dr. M. Mohapatra, DGM, Shri
S. C. Bhan, Head, Hydrometeorology Division and their team of
scientists and staffs for putting their best efforts in brings out this

valuable publication successfully.

Tel. : +91-11-24629771, 24629772 (1 Fax : +81-11-24629777 [ E-mail : secretary@moes.gov.in
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Dr. Mrutyunjay Mohapatra
Director General of Meteorology,
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Third Vice President of WMO

Foreword

Rainfall over India depicts large inter-annual and intra-seasonal variations.
The variation over different regions is manifested in the pan-India rainfall distribution.
While Indian sub-continent experiences predominantly two Monsoon seasons, the
rainfall during southwest monsoon season (June to September) has greater
significance for India’s Economy, especially in agriculture and water resources sector.
Analysis of precipitation distribution and trends is critically important considering the
dependence of food security and economy on the timely availability of water.

The intra-seasonal variability in rainfall leads to flood and drought every year
in one or the other part of the country. Rainfall statistics are, therefore, required by the
Policy Makers, Planners, Structure Engineers, Agriculturists, Hydrologists, Research
Scholars and many more for proper management of water resources and its efficient
use in various purposes. Keeping in view the usefulness of rainfall statistics, the
publication of rainfall statistics on annual basis was started 2012 onwards. The current
near real-time observed rainfall products are uploaded on IMD website
at http://hydro.imd.gov.in/hydrometweb/. The updated and compiled statistics is
prepared including updated data. Hope, this updated publication on rainfall statistics
for the year 2022 would be useful for the various stakeholders.

It is a great privilege to present the ‘Rainfall Statistics of India - 2022" and |
appreciate the authors for their efforts in bringing out this publication. | thank and
appreciate my colleagues in Hydrometeorology Division of IMD, New Delhi for their

whole-hearted efforts in bringing out this publication.

(MRUTYUNJAY MOHAPATRA)

Phone : 91-11-24611842, Fax :91-11-24611792
E-mail : directorgeneral.imd@imd.gov.in / dgmmet@gmail.com / m.mohapatra@imd.gov.in



Preface

India Meteorological Department operates a District wise Rainfall
Monitoring Scheme (DRMS) to prepare rainfall statistics, in tabular as well as
in graphical forms, using real-time rainfall data received from a network of
more than 5900 rain-gauge stations. The statistics are prepared for the
administrative zones like districts, states and for the country. The statistics is
also prepared for 36 Meteorological Subdivisions and for four broad regions
(North West India, Central India, South Peninsula and, North & North East) of
India; and at various temporal scales, viz., daily, weekly, monthly, seasonal
and annual basis. Although, the current real-time rainfall products are
uploaded on IMD website at http://hydro.imd.gov.in/hydrometweb/, updated
statistics is in most demand by various users as it includes additional data
received in delayed mode. | hope, this publication containing updated rainfall
statistics for the year 2022 would be useful for the various stakeholders.

We are thankful to Shri Rameshwar Ram, Shri Ashok Kumar & Shri
Davinder Sharma of Hydrometeorology Division, New Delhi for their whole-
hearted contribution in bringing out this publication.


http://hydro.imd.gov.in/hydrometweb/

1.
2.
3.

3.1
3.2
3.3
3.4

CONTENTS

INTRODUCTION
METHODOLOGY
RAINFALL STATISTICS FOR THE COUNTRY & BROAD REGIONS

SEASONAL & ANNUAL

MONTHLY RAINFALL

SOUTHWEST MONSOON - 2022

REGION-WISE DAILY RAINFALL SERIES — SW MONSOON 2022

4. RAINFALL STATISTICS FOR METEOROLOGICAL SUBDIVISION

4.1
4.2
4.3
4.4
4.5
4.6
4.7
4.8

SEASONAL & ANNUAL
CATEGORY-WISE SEASONAL AND ANNUAL
AREA (%) UNDER RAINFALL DEFICIENCY- SW Monsoon 2022
ANNUAL & SEASONAL RAINFALL MAPS
MONTHLY RAINFALL STATISTICS
CATEGORY-WISE MONTHLY DISTRIBUTION
MONTHLY RAINFALL MAPS
DAILY RAINFALL DISTRIBUTION — SW MONSOON 2022
REGION: NORTH WEST INDIA
REGION: CENTRAL INDIA
REGION: SOUTH PENINSULA

REGION: EAST & NORTH EAST INDIA

5. STATE-WISE RAINFALL STATISTICS

51
52
53
54
55
5.6

SEASONAL & ANNUAL
CATEGORY-WISE SEASONAL AND ANNUAL DISTRIBUTION:
AREA (%) UNDER RAINFALL DEFICIENCY- SW MONSOON 2022
MONTHLY RAINFALL STATISTICS
MONTHLY CATEGORY-WISE DISTRIBUTION:
DAILY RAINFALL DISTRIBUTION — SW MONSOON 2022
REGION: NORTH WEST INDIA
REGION: CENTRAL INDIA
REGION: SOUTH PENINSULA
REGION: EAST & NORTH EAST INDIA

6. DISTRICT-WISE RAINFALL STATISTICS

6.1
6.2
6.3
6.4

SEASONAL & ANNUAL

CATEGORYWISE SEASONAL AND ANNUAL DISTRIBUTION
RAINFALL DEFICIENCY — SW Monsoon 2022

MONTHLY RAINFALL STATISTICS

7. ANNUAL AND MONSOON RAINFALL FROM 2000 TO 2022
8. SALIENT FEATURES OF RAINFALL DURING 2022

l:co oY srss DMNDN P

=
w w
&)

155
18
19
222
222
25
28
31

34

34
36
38
38
411
422
42
45
47
50

54

54
73
74
75

10909
1133



Abbreviation used

SW South West

NE North East

NW North West

E & NE East & North East

MET Meteorological

uT Union Territory

JJAS June, July, August and September
U.P. Uttar Pradesh

N.I. K. North Interior Karnataka

S.I.K. South Interior Karnataka

NMMT Nagaland, Manipur, Meghalaya and Tripura
A & N Islands Andaman & Nicobar Islands

mm Millimeter
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INTRODUCTION

Near Real time Rainfall monitoring of the country is one of the major activities of
hydrometeorological services of India Meteorological Department (IMD) which is operational
at Hydrometeorology Division in the office of Director General of Meteorology. The
Government of India initiated District-wise Rainfall Monitoring Scheme in 1989 on persistent
demands from Ministry of Agriculture, Planning Commission, Prime Minister’s office and other
agencies. There are more than 5600 raingaue stations under the scheme which is used in
preparation of the real time rainfall statistics for different spatial and temporal scale. This year
2022, new Rainfall Normal is implemented based on the station-wise rainfall records for the
period from 1971-2020 for operational use. It is noted that the previous rainfall normal was
based on the records for the period 1961-2010 till last year (2021). Rainfall Normal have been
computed using the daily rainfall records of 50 years (1971-2020) of a network of 4311
Stations all over the India. The spatial distribution of the DRMS raingauge network which was
used in computation of normal rainfall have been depicted in Figure 1.

The long period average (LPA) of winter, pre-monsoon, southwest monsoon and post
monsoon rainfall are 39.8 cm, 130.5 cm, 868.5 cm and 121 cm respectively. The LPA of annual
rainfall is 116 cm, but it is highly variable in spatial and temporal scale. The areas on the
Western Ghats and the Sub-Himalayan 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. The temporal distribution of LPA rainfall
over the four seasons viz., winter (Jan-Feb), pre-monsoon (March to May), southwest
monsoon (June to September) and post monsoon (October to December) are 3, 11, 75 and
11% respectively. So, most of the rainfall received in the four rainy months, June to
September.

The operational near realtime rainfall statistics is provided on daily, weekly, monthly, 4
seasons i.e. Winter (Jan-Feb), Pre-Monsoon (Mar-May), Southwest (SW) Monsoon (Jun-Sep)
and Post-Monsoon (Oct-Dec), and on annual basis.
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Normal Rainfall - Network of Raingauges

Legend
+ Normal RF - Network of Raingauges

Figure 1: Raingauge Network - Normal Rainfall

2. METHODOLOGY

The rainfall statistics is computed based on the receipt of rainfall data from about 5600
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 (Met.) Subdivisions, states where as using met sub-division rainfall data
the four broad regions and for the whole country have been prepared. The present publication
includes the updated rainfall statistics for the country as a whole, for all the four broad regions
of India, 36 Met. Subdivisions, all States and UTs and 703 Districts of India. The statistics is
provided on monthly, 4 seasons i.e. Winter (Jan-Feb), Pre-Monsoon (Mar-May), Southwest
(SW) Monsoon (Jun-Sep) and Post-Monsoon (Oct-Dec), and on annual basis.

2.1 Generation of Rainfall Statistics (District/Subdivision/state/Country and four homogenous
regions)
a. District rainfall
It is calculated by Arithmetic Mean Method as follows:
Poist=Y Pi/N
Poist is the district wise average precipitation



YRd & aui 3fidhs - 2022

Rainfall Statistics of India — 2022

Page | 3

METHODOLOGY

> Piis arithmetic sum of the rainfall of all the stations falling in a district, N is the total
number of stations in that district.

Rainfall for a given period of time
Subdivision/Sate R _ljflsrlr('(:t District
Rainfall (mm.) 4R ? .} Area Rainfall x Area
G for given the (Sq. Km.)
period 4 G
Dist. 1 ry a; ri{Xa;
Dist. 2 ry a, r,Xa,
Dist. 3 rs as r;xas
(9]
|_
O
o
|_
A
a
Dist. (m)
TOTAL SUM1 SUM?2

b. District Rainfall for 'n' No. of days = Avg.1+Avg.2+Avg.3+ ... +...+...+...+Avg.(n)
c. For both Subdivision and State, the Area weighted estimate of rainfall for both is made by
taking Area Weighted Average Rainfall of Districts of within the sub Division and Area
weighted average rainfall of the districts within the state.
Psubdivision/state = (PDist-l X ADist-1+ PDist-Z X ADist-2+' --+ F)Dist-n X ADist-n )/ A subdivision/state

d. The rainfall summary for country as whole is compiled as area weighted average rainfall of
met sub-Divisions in similar way.
PCountry = Z (Psubdivision X Asubdivision) / ACoumry

e. The rainfall summary for the four homogenous regions is compiled as area weighted

average rainfall of met sub-Divisions in similar way.
Phomogenous = Z (Psubdivision X Asubdivision) /A homogenous

Where, Anomogenous = SUM Of the area of the subdivisions in the homogenous region.

Percent departure of rainfall from Rainfall Normal, besides these statistics, have been
color coded as per their categories. The list of categories, their corresponding ranges and
color codes is given in Table 1.
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Table 1. The list of categories, their corresponding ranges and color codes

Large Excess (LE) 60% or more I
Excess (E) 20% to 59% —/1
Normal (N) -19% to +19% [—
Deficient (D) -20% to -59% (|
Large Deficient (LD) -60% to -99% 1
No Rain -100% [—
No Data Data Not Available L1

3. RAINFALL STATISTICS FOR THE FOUR HOMOGENIOUS BROAD
REGIONS & COUNTRY IN THE YEAR 2022

3.1 SEASONAL & ANNUAL

The region-wise and the country’s seasonal and annual actual observed rainfall are
given at Table 2, and the percentage departure from normal rainfall are given at Table 3. There
is no negative departure of rainfall observed in the four season and consequently annually.
The country received annual rainfall of 108% (1257mm) of its normal rainfall of 1160 mm and
during southwest monsoon season, 106% (924.8 mm) of its normal rainfall of 868.5 mm.
During winter the country received good amount of rainfall with compare to LPA rainfall of
winter which 147% (58.5mm). It is observed that four homogeneous regions as well as the
country as a whole received more than LPA rainfall in winter. During southwest Monsoon
season, lowest rainfall deficiency (-18%) observed over East & North East India, where as
maximum 22% departure observed over south peninsula.

Table 2: Region-wise seasonal and annual rainfall (mm) - Year 2022

REGIONS WINTER PRE-MONSOON | SW MONSOON | POST-MONSOON ANNUAL
COUNTRY AS A WHOLE 58.5 130.2 924.8 144.1 1257.0
NORTH WEST INDIA 108.0 42.5 594.3 82.8 827.6
CENTRAL INDIA 26.5 22.8 1160.4 94.8 1304.5
SOUTH PENINSULA 24.2 197.4 874.6 298.1 1394.4
EAST & NORTH EAST INDIA 73.1 443.4 1126.7 176.4 1815.6

Table 3: %Departure of region-wise seasonal and annual rainfall - Year 2022

REGIONS WINTER PRE-MONSOON | SW MONSOON | POST-MONSOON ANNUAL
COUNTRY AS A WHOLE 47% 0% 6% 19% 8%
NORTH WEST INDIA 37% -63% 1% 57% -1%
CENTRAL INDIA 78% -37% 19% 25% 18%
SOUTH PENINSULA 54% 63% 22% 9% 24%
EAST & NORTH EAST INDIA 55% 19% -18% 11% -7%

3.2 MONTHLY RAINFALL

The observed monthly rainfall for the country as a whole and also for the four broad
regions of the country are given at Table 4 and the % departure from normal rainfall are given
at Table 5. The country received maximum rainfall in the month of July as 327.2 mm and
minimum in the month of March as 8.9 mm. However, on comparing with normal values, it is
observed that the maximum positive departure is of 48% from its normal rainfall in the month
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of October whereas the maximum negative departure of rainfall was of 70% in the month of
March country as whole. While, looking at the regions of the country, it may be observed that,
maximum positive departure of 198% was recorded in North West India in the month of
October, whereas the maximum negative departure was of 57% in the month of April in Central
India. The highest area weighted rainfall of 457.7 mm was recorded in the month of July in
Central India and the least rainfall recorded was 0.4 mm in the month of November in both
Central India and East & North East India.

Table 4. Region-wise actual monthly rainfall (mm) - Year 2022

REGIONS JAN | FEB | MAR | APR | MAY | JUN | JUL | AUG | SEP | OCT | NOV | DEC
COUNTRY AS A WHOLE 39.5|19.1| 8.9 |38.2 | 83.2 152.2|327.2|1264.0(181.4(111.8| 18.6 | 13.6
NORTH WEST INDIA 78.1|29.9| 5.2 | 5.7 |31.6 | 68.7 |232.1({177.3|116.2| 64.3 | 15.2 | 3.3
CENTRAL INDIA 22.7| 3.8 | 1.1 | 4.0 | 17.7 |118.2|457.7{365.1|219.4/ 93.2 | 0.4 | 1.2
SOUTH PENINSULA 19.8 | 4.4 | 12.4 | 45.5 (139.6|138.2(327.5/242.2|166.7(170.7| 70.1 | 57.3
EAST & NORTH EAST INDIA| 24.7 | 48.4 | 28.0 (164.0|251.4/402.2|234.8|244.8/244.9|170.0| 0.4 | 6.1

Table 5: % Departure of region-wise monthly rainfall - Year 2022

REGIONS JAN | FEB | MAR | APR | MAY | JUN | JUL | AUG | SEP | OCT | NOV | DEC
COUNTRY AS A WHOLE 131%| -16% [-70%| -3% | 35% | -8% | 17% | 4% | 8% | 48% |-37%|-14%
NORTH WEST INDIA 131%| -33% (-89%|-82%| -9% |-12%| 11% |-10% | 13% [198%| 26% |-83%
CENTRAL INDIA 207%| -49% |-86%|-57% | -7% |-31%| 42% | 18% | 24% | 64% |-97% |-77%
SOUTH PENINSULA 154%| -44% (-20%| 34% | 94% |-14%| 60% | 27% | 4% | 12% |-22%| 79%
EAST & NORTH EAST INDIA | 43% | 61% |-53%| 33% | 32% | 22% |-45% |-26% |-13% | 38% |-98% |-54%

3.3 SOUTHWEST MONSOON - 2022

The rainfall statistics for southwest monsoon months and season for the country is given at
Table 6. Also, the monthly (JJAS) & southwest monsoon observed and its normal rainfall is
given at Figure 2 and the % departure of observed rainfall from their normal rainfall have been
depicted Figure 3. During the southwest monsoon season, whole country was at 6% departure
from Normal. The departure of country rainfall from LPA of southwest monsoon was 6%. The
negative departure of rainfall from LPA for June month’s rainfall was 8% whereas remaining
month-wise July, August and September were shown positive departure of rainfall values of
17% and 4% and 8% respectively.

Table 6: Rainfall immi for the countri: southwest monsoon Season - 2022

JUNE 152.2 165.3 -8%
JULY 327.2 280.5 17%
AUGUST 264.0 254.9 4%
SEPTEMBER 181.4 167.9 8%
SW MONSOON 924.8 868.6 6%
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All India Observed and Normal Rainfall (mm)
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Figure 2: All India Rainfall - SW Monsoon 2022
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Figure 3: Percent Departure of All India Rainfall - SW Monsoon 2022
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3.4 DAILY RAINFALL SERIES FOR THE FOUR HOMOGENIOUS BROAD
REGIONS & COUNTRY DURING SOUTHWEST MONSOON

Realtime daily rainfall (in mm) and its long term (1971-2020) normal value for the country as
a whole and for the four homogeneous regions during 1 June to 30 September are shown in
figures 4 to 8. The temporal distribution of southwest monsoon rainfall for the country and
homogeneous regions (figs. 4 to 8) show that the rainfall was well distributed during the
season except the initial first half in the month June.

200 COUNTRY AS A WHOLE

EIS.U

£

£

< 100 (LIl I

£ al

| HHH i
0,0||II|||||II|| |||| " || | | || |

01-un 08Jun 15Jun 22-un 2%Jun  O6Jul 13-Jul  20-ul 27-Jul 03-Aug 10-Aug 17-Aug 24-Aug 31-Aug 07-Sep 14-Sep 21-Sep 28-Sep
I Actual === Normal

Figure 4: All India Rainfall - southwest monsoon Rainfall Distribution — 2022
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Figure 5: North West India - southwest monsoon Rainfall Distribution — 2022
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CENTRAL INDIA
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Figure 6: Central India - southwest monsoon Rainfall Distribution — 2022

SOUTH PENINSULA

=} o o

=
o
(=]

Rainfall {in mm)

0lJun  08Jun  15Jun  22Jun 2%un 06Jul  13Jul 20:ul 27Jul O3-Aug 10Aug  17Aug  24Aug 31Aug  O07Sep  14Sep  215ep  28Sep
I Actual e Normal

on
(=]

0.0

Figure 7: South Peninsula - southwest monsoon Rainfall Distribution — 2022
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4. RAINFALL STATISTICS FOR METEOROLOGICAL SUBDIVISION

4.1 SEASONAL & ANNUAL

Seasonal and annual observed rainfall statistics during the year 2022 for all the 36
Met. Subdivisions and percent departure of rainfall from normal values have been given in
Table 7 & 8. It may be observed from annual rainfall that Coastal Karnataka received highest
rainfall of 3763.2 mm and West Rajasthan received lowest rainfall of 483.2 mm. During the
southwest monsoon season, Coastal Karnataka received highest rainfall of 3235.4 mm and
Punjab received lowest rainfall of 414.0 mm.

On comparing the observed annual rainfall with LPA of annual, it may be observed
that, most of the Met. Subdivisions remained either in Excess or in Normal rainfall category
except for 3 Met. Subdivisions namely NMMT, Gangetic West Bengal, Bihar where is was
under Deficient category. Annually none of the Met. Subdivisions remained in Large Excess
or Large Deficient category.

During SW Monsoon season also, no Met. Subdivision remained either in Large
Excess or in Large Deficient rainfall category. 6 Met. Subdivision remained in Deficient rainfall
category i.e., Gangetic West Bengal, NMMT, Jharkhand, Bihar, East and West Uttar Pradesh.
During southwest monsoon season and annually, none of the 36 Met. Subdivisions recorded
the rainfall that is less than 31% of its normal, with highest deficiency in rainfall of 31% and
23% in Bihar during southwest Monsoon and annual respectively.

Table 7: Met. Subdivision-wise seasonal and annual rainfall (mm) - Year 2022

S. METEOROLOGICAL Winter Pre SwW Post Annual
No. SUBDIVISION Monsoon | Monsoon | Monsoon

EAST & NORTH EAST INDIA 73.1 443.4 1126.7 176.4 1815.6
1 ARUNACHAL PRADESH 132.8 838.2 1430.3 3594 2810.6
2 ASSAM & MEGHALAYA 75.5 905.4 1600.7 226.2 2752.3
3 NMMT 49.1 419.2 943.4 162.3 1564.6
4 SHWB & SIKKIM 84.8 589.3 1887.0 203.1 2764.1
5 GANGETIC WEST BENGAL 73.4 153.5 885.7 109.3 1222.0
6 JHARKHAND 63.1 72.2 817.6 91.7 1044.5
7 BIHAR 40.0 88.9 683.7 81.9 894.5
NORTH WEST INDIA 108.0 42.5 594.3 82.8 827.6
1 EAST U.P. 37.9 23.7 556.2 149.5 767.3
2 WEST U.P. 80.8 27.9 500.8 140.4 749.9
3 UTTARAKHAND 162.1 107.5 1128.0 119.7 1517.3
4 HAR. CHD & DELHI 85.3 35.9 465.4 37.1 623.6
5 PUNJAB 127.4 20.9 414.0 11.0 573.2
6 HIMACHAL PRADESH 247.6 68.1 706.9 63.9 1086.4
7 JAMMU & KASHMIR 245.9 99.5 580.5 114.5 1040.4
8 WEST RAJASTHAN 25.3 54 449.0 3.5 483.2
9 EAST RAJASTHAN 26.0 11.2 780.7 69.0 886.8
CENTRAL INDIA 26.5 22.8 1160.4 94.8 1304.5
1 ODISHA 53.4 90.8 1196.6 125.8 1466.7
2 WEST MADHYA PRADESH 22.8 6.5 1188.2 103.8 1321.3
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3 | EAST MADHYA PRADESH 47.5 12.8 1145.2 87.9 1293.4
4 GUJARAT REGION 1.0 0.0 1104.7 37.3 1143.0
5 SAURASHTRA & KUTCH 2.4 0.1 752.7 6.7 761.9
6 | KONKAN & GOA 2.5 26.4 3136.8 171.7 3337.4
7 | MADHYA MAHARASHTRA 0.7 17.0 942.5 161.0 1121.3
8 | MARATHWADA 0.3 4.2 794.2 134.2 932.9
9 | VIDARBHA 27.9 4.1 1227.8 87.6 1347.3
10 | CHHATTISGARH 53.9 33.6 1276.3 74.3 1438.1
SOUTH PENINSULA 24.2 197.4 874.6 298.1 1394.4
1 | A&NISLAND 197.1 783.3 1591.3 666.9 3238.7
2 | COASTAL A. P.& YANAM 315 114.7 640.2 341.7 1128.1
3 | TELANGANA 36.0 42.9 1072.7 119.0 1270.6
4 | RAYALASEEMA 10.3 126.9 486.5 288.1 911.8
5 | TAMIL., PUDU. & KARAIKAL | 42.6 166.6 476.2 445.7 1131.0
6 | COASTAL KARNATAKA 0.6 330.9 3235.4 196.4 3763.2
7 | N. 1. KARNATAKA 0.4 162.9 647.3 168.6 979.3
8 |S.I. KARNATAKA 0.5 319.5 1008.1 300.1 1628.3
9 | KERALA & MAHE 14.9 669.3 1736.7 476.1 2897.0
10 | LAKSHADWEEP 17.8 384.2 1391.2 302.7 2095.9
COUNTRY AS A WHOLE 58.5 130.2 924.8 144.1 1257.0
Table 8: % Departure of Met. Subdivision-wise seasonal and annual rainfall
S. . Pre SW Post
No. ME;E%ER}I;%ISAL Winter Monsoon | Monsoon | Monsoon Annual
EAST & NORTH EAST E504 19% 18% 1% 0
INDIA
1 ARUNACHAL PRADESH |
2 | ASSAM & MEGHALAYA 79%
3 [NMMT
4 SHWB & SIKKIM 95%
5 GANGETIC WEST BENGAL 150%
6 JHARKHAND 149%
7 BIHAR 102%
NORTH WEST INDIA
1 EAST U.P.
2 WEST U.P. 165%
3 | UTTARAKHAND
4 HAR. CHD & DELHI 166% |
5 PUNJAB GV 62% |
6 | HIMACHAL PRADESH
7 | J&KANDLADAKH . 10% |
8| WEST RAJASTHAN 1000 I I
9 | EAST RAJASTHAN 138% | 25% 166%
CENTRAL INDIA
1 ODISHA 113% |
2 | WEST MADHYA PRADESH 63% 123%
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EAST MADHYA - Q
3 | PRADESH T
4 | GUIARAT REGION 0 Q
5 | SAURASHTRA & KUTCH EECCUNNN 97 | 3% | 77% | 33% |
6 | KONKAN & GOA - 221%  [RCZE Q
MADHYA
7 | MAHARASHTRA
8 | MARATHWADA
9 | VIDARBHA - 65% |
10 | CHHATTISGARH  146% % | 1a%
SOUTH PENINSULA
1 |A&NISLAND B 2 | % | 1w
2 | COASTALA.P.& YANAM | 42%  [F0499% 606 = | 6% |
3 | TELANGANA 125% |
4 | RAYALASEEMA - 60% | 22% |
5 |TAMIL, PUDU. & KARAIKAL 2%  IEEEE
6 | COASTAL KARNATAKA 113%
7 | N.1. KARNATAKA 105%
8 |S.1. KARNATAKA 124%
9 | KERALA & MAHE B 4% | 3% |
10 | LAKSHADWEEP B 36 | 10%
COUNTRY AS A WHOLE

4.2 CATEGORY-WISE SEASONAL AND ANNUAL

Annual rainfall statistics for the year 2022 show that, 13 Met. Subdivisions remained
in Excess and 20 in Normal category of rainfall while 3 Met. Subdivision remained in Deficient
category of rainfall. No Met sub-division received Large Excess category of rainfall. The
category wise no. of met sub division statistics and chart for seasonal distribution of no. of
Met. Subdivisions have been given in Table 10 and Figure 9 respectively.

Table 10: Category wise number of Met. Subdivisions - seasonally and annually

CATEGORY | WINTER |  RE 1 S | vemeson | ANNUAL
L. EXCESS 19 7 0 6 0
EXCESS 6 3 12 10 13
NORMAL 3 9 18 14 20
DEFICIENT 3 9 6 4 3
L. DEFICIENT 5 8 0 2 0
NO RAIN 0 0 0 0 0
NO DATA 0 0 0 0 0
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Category-wise No. of Seasonal and Annual Distribution of
Met Subdisvision

20
18
16
14
12

No of Met Subdivisions
=

oON RO

WINTER PRE-MONSOON SOUTHWEST POST-MONSOON ANNUAL
MONSOON

Season
B L. EXCESS WEXCESS B NORMAL MBDEFICIENT MSL DEFICIENT mNORAIN HENODATA

Figure 9: Category-wise Met. Subdivisions — seasonally and annually

Percent distribution of Met. Subdivisional area of the country under different categories in the
four seasons and for the year has been depicted in Figure 10.

Category-wise Seasonal and Annual Distribution of Subdivisional Area — 2022

©  100%
g 90%
= 80%
< 70%
5 60%
= 50%
3 40%
a  30%
= 20%
e 10%

0%

WINTER PRE-MONSOON  SW-MONSOON  POST-MONSOON ANNUAL
| ®WL.EXCESS = EXCESS = NORMAL = DEFICIENT L.DEFICIENT @ NORAIN 0NODATA |

Figure 10: % Area of the Met. Subdivisions under different rainfall categories-
Seasonal & Annual - 2022
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4.3 AREA (%) UNDER RAINFALL DEFICIENCY-SW Monsoon 2022

Area (%) of the 36 Met. Subdivisions of India under different categories of rainfall deficiency
during SW Monsoon (June-September) have been given below in tabular form in Table 11
and has been depicted in graphical form in Figure 12 as well.

Table 11: Met. Subdivisional Area (%) under Rainfall Deficiency — SW Monsoon 2022

Deficiency % Area of Met. Subdivisions
Deficiency in Rainfall of India
<26 % No 91%
26 % or more but < 50 % Moderate 9%
50 % or more Severe 0%

South West Monsoon 2022

= < 26 % or No Deficiency
H 26 % or more but <50 %

50 % or more

Figure 12: Met. Subdivisional Area (%) under Rainfall Deficiency — SW Monsoon 2022

4.4 ANNUAL & SEASONAL RAINFALL MAPS

Met. Sub division-wise rainfall maps for the year 2022 and for the four seasons depicting the
observed and normal rainfall values along with their percentage departure from normal values
with defined colors for different categories are given below at Figure 13 to Figure 17.

The normal rainfall values are shown in Bold figures on the map whereas the actual rainfall
values are shown in small figures. Percentage departure of rainfall are shown within the
brackets.
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T {1 T g

HYDROMET DIVISION, NEW DELHI

RAINFALL (mm.) FOR THE PERIOD

ANNUAL (JAN-DEC)-2022
(UPDATED)

CHINA
PAKISTAN

1517.3(3)
1477.6

: TIBET
M

BHUTAN

BAY OF BENGAL

CATEGORYWISE NO. OF SUBDIVISIONS

NI Karmasakg™ " AP & Yenerm ANNUAL (JAN-DEC)-2022
ARABIAN SEA O 2 . (UPDATED)
! ; L.EXCESS 0

EXCESS 13

NORMAL 20

DEFICIENT 3

L. DEFICIENT O

NO RAM [
Actual Normal % Departure
1257.0 1160.0 8

' ] SRI
INDIAN KA OCEAN

LEGEND: [l L. EXCESS (+60% OR MORE) [[] EXCESS (+20% TO +59%) [[] NORMAL [+19% T0 -19%)

B DEFICIENT (20% TO 59%) [[] L. DEFICIENT (-60% T0 -99%) [[] NO RAIN (-100%) NO DATA

NOTES:

[a) Rainfall figures are based on operational data.

[b) Small figures indicate actual rainfall [mm.), while bold figures indicate Normal rainfall {mm.]
Percentage Departures of Rainfall are shown in Brackets.

Figure 13: Annual Rainfall Map
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EckicLchintting

HYDROMET DIVISION, NEW DELHI

RAINFALL (mm.) FOR THE PERIOD

WINTER SEASON-2022
(UPDATED)

A HI T T
HYDROMET DIVISION, NEW DELHI
RAINFALL (mm.) FOR THE PERIOD

PRE-MONSOON-2022
(UPDATED)

CHINA

BAY OF BENGAL BAY OF BENGAL

urmataks bP WINTER SEASON-2022
ARABIAN SEA N\ X (UPDATED)

L. EXCESS 19

PRE-MONSOON-2022
(UPDATED)

L. EXCESS 7

EXCESS 3

NORMAL 9

DEFICIENT 9

L.DEFICIENT 8

HO RAIN 0
India Area Weighted Rainfall (mm.)
Actual Normal % Departure
130.2  130.6 0

LANKA OCEAN

Figure 14: Winter Rainfall Map Figure 15: Pre-Monsoon Rainfall Map

Actusl  Normal % Departure
58.5 39.8 47

INDIAN LANKA OCEAN

Ecficeicoing i

HYDROMET DIVISION, NEW DELHI
RAINFALL (mm.) FOR THE PERIOD
POST-MONSOON-2022
(UPDATED)

Eckiculcoint o

HYDROMET DIVISION, NEW DELHI
RAINFALL (mm.) FOR THE PERIOD

SW MONSOON-2022
(UPDATED)

BAY OF BENGAL BAY OF BENGAL

POST-MONSOON-2022
(UPDATED)

SW MONSOON-2022 (UPDATED)

L. EXCESS o L. EXCESS 6

EXCESS 12 EXCESS 10
NORMAL 18 NORMAL 14
6 DEFICIENT 4
L. DEFICIENT 0 L. DEFICIENT 2
O RAIN 0 HO RAIN 0

India Area Weighted Rainfall (mm.]
Actual  Normal % Departure
1441 121.0 19

LANKA OCEAN

Actusl  Normal % Departure
924.8 868.6 6

INDIAN LANKA OCEAN

Figure 16: SW Monsoon Rainfall Map Figure 17: Post-Monsoon Rainfall Map

INDIAN

4.5 MONTHLY RAINFALL STATISTICS

Met. Subdivision-wise monthly observed and % departure of sub-divisional monthly
rainfall from their normal rainfall have been given in Table 12 and Table 13 respectively.
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Table 12: Met. Subdivision-wise monthly rainfall (mm) - Year 2022

ZEEI_ED?\?&?,\%CAL JAN | FEB |MAR | APR | MAY | JUN | JUL | AUG | SEP | OCT | NOV | DEC
EAST & NORTHEASTINDIA | 24.7 | 48.4 | 28.0 | 164.0| 251.4| 402.2 | 234.8 | 244.8| 244.9| 170.0| 0.4 | 6.1
ARUNACHAL PRADESH 47.0 | 85.8 | 77.4 | 432.9| 327.9| 599.3 | 322.3| 177.9| 330.7| 335.5| 0.9 | 23.0
ASSAM & MEGHALAYA 23.7 | 51.7 | 47.2 | 341.8| 516.4| 861.9| 292.1| 216.9| 229.9| 221.2| 0.3 | 4.8
NMMT 20.5 | 28.7 | 29.6 | 100.0| 289.6| 283.7 | 253.0| 223.0| 183.7| 151.9| 0.7 | 9.6
SHWB & SIKKIM 19.6 | 65.2 | 42.4 | 232.7| 314.2| 735.2| 362.6| 398.1| 391.0( 199.8| 1.8 | 1.5
GANGETIC WESTBENGAL | 241 | 49.3 | 0.4 | 4.8 |148.3/126.2| 191.9| 332.8| 234.8/109.1| 0.0 | 0.2
JHARKHAND 245|386 | 1.5 | 1.6 | 69.1 | 974 | 161.8| 329.0/ 229.3| 914 | 0.0 | 0.3
BIHAR 11.2 | 288 | 0.1 | 10.8 | 78.0 | 172.6|134.7| 170.1| 206.2| 81.8 | 0.0 | 0.1

NORTH WEST INDIA 7811299 | 52 | 57 | 31.6 | 68.7 | 232.1|177.3| 116.2| 64.3 | 15.2 | 3.3
EAST U.P. 271|108 | 0.0 | 0.0 | 23.7 | 53.4 | 1459|1511/ 205.8| 149.4| 0.0 | 0.1
WEST U.P. 59.7 | 211 | 0.0 | 0.0 | 27.8 | 33.6 | 150.2| 123.0|193.9/139.9| 0.5 | 0.0
UTTARAKHAND 108.4| 53.7 | 22 | 7.7 | 97.6 |125.5|404.8| 330.2| 267.6| 117.6| 2.0 | 0.1
HAR. CHD & DELHI 70.0 | 153 | 0.2 | 0.5 | 35.2 | 35.6 |221.0| 70.0 | 138.8| 36.8 | 0.2 | 0.0
PUNJAB 1045 229 | 04 | 04 | 20.1| 39.7 | 219.3| 584 | 96.5| 91 | 14 | 04
HIMACHAL PRADESH 167.2| 80.5| 57 | 85 | 53.9 | 66.1 | 263.1|243.4| 134.2| 38.0 | 19.5 | 6.4
JAMMU & KASHMIR 168.7| 771 | 18.3 | 21.5 | 59.7 | 116.4| 225.8| 157.4| 80.9 | 39.8 | 61.5 | 13.2
WEST RAJASTHAN 242 11 | 13 | 03 | 3.9 | 46.4 | 221.4|/ 1625/ 18.7| 3.0 | 0.5 | 0.0
EAST RAJASTHAN 247 13 | 32 | 0.0 | 80 | 66.1 | 331.4|284.5| 98.7 | 671 | 19 | 0.0

CENTRAL INDIA 227 | 38 | 11 | 4.0 | 17.7 | 118.2| 457.7| 365.1| 219.4| 93.2 | 04 | 1.2
ODISHA 4341100 | 0.7 | 129 | 771 | 131.6| 376.6| 479.9| 208.6| 123.8| 1.7 | 0.3
WEST MADHYAPRADESH | 225 | 0.3 | 27 | 0.0 | 3.8 | 91.3 | 451.1|434.5|211.3|1009| 0.0 | 2.9
EAST MADHYA PRADESH 398 77 | 0.7 | 0.2 | 11.9 | 128.6| 351.8|436.7|228.1| 871 | 0.0 | 0.8
GUJARAT REGION 1.0 | 00 | 0.0 | 0.0 | 0.0 | 60.9 | 592.5| 302.1]|149.2| 37.0 | 0.0 | 0.2
SAURASHTRA & KUTCH 24 | 00| 0.0 | 0.0 | 0.1 | 44.2 |401.7|180.3|126.5| 6.4 | 0.2 | 0.0
KONKAN & GOA 25| 00 | 1.3 | 7.8 | 17.3 | 532.7[1327.0|748.5|528.6 | 168.6| 2.2 | 0.9
MADHYA MAHARASHTRA 07 | 00 | 28 | 6.3 | 79 | 929 | 385.0| 230.9| 233.7(159.1| 04 | 1.5
MARATHWADA 03| 00| 1.0 | 05| 2.7 [140.3| 349.7| 86.7 | 217.6| 1321| 0.0 | 2.1
VIDARBHA 270 08 | 0.0 | 0.6 | 3.5 |106.8| 564.8| 307.5| 248.7| 87.3 | 0.0 | 0.3
CHHATTISGARH 4321107 | 09 | 9.3 | 23.5|137.3|441.9|454.8|2423| 724 | 0.0 | 1.8

SOUTH PENINSULA 19.8 | 44 | 124 | 45.5 | 139.6|138.2| 327.5| 242.2| 166.7 | 170.7| 70.1 | 57.3
A & N ISLAND 52.9 | 144.2|132.7| 44.1 | 606.5| 285.3 | 523.7 | 384.7| 397.6| 319.5| 178.5| 168.9
COASTAL A. P.& YANAM 300| 1.5 | 35| 55 [105.6|105.1|210.7| 143.1| 181.3| 200.7| 63.0 | 78.0
TELANGANA 359 01 | 1.7 | 59 | 353 |142.6|535.3|181.2| 213.6|111.6| 1.0 | 6.4
RAYALASEEMA 10.3 | 0.0 | 3.3 | 8.2 |115.4|106.5| 82.8 | 182.5|114.6| 141.2| 59.4 | 87.5
TAMIL., PUDU. & KARAIKAL | 348 | 7.8 | 121 | 651 | 89.3 | 79.0 | 137.9| 173.7| 85.5 | 166.0| 178.6| 101.1
COASTAL KARNATAKA 03 | 03 | 19.6 | 58.2 | 253.1| 609.0|1495.7| 744.9| 385.8| 144.2| 35.5 | 16.7
N. I. KARNATAKA 04 | 00| 7.5 | 418 |113.6] 90.7 | 211.1|171.1| 174.3| 159.0 2.5 | 7.2
S. |. KARNATAKA 05 | 0.0 | 18.6 | 72.5 |228.4|134.0| 347.4| 374.4| 152.3| 226.2| 30.9 | 43.0
KERALA & MAHE 3.0 | 12.0 | 47.5 | 195.7| 426.2 | 308.8| 652.7 | 553.3 | 221.8| 214.0| 172.5| 89.6
LAKSHADWEEP 0.6 | 17.2 | 10.6 | 100.6| 273.0 | 366.6 | 295.2| 364.4| 365.0 | 120.7| 68.7 | 113.2
COUNTRY ASAWHOLE | 39.5| 19.1 | 8.9 | 38.2 | 83.2 | 152.2| 327.2| 264.0| 181.4| 111.8| 18.6 | 13.6
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It may be observed (Table 13) that in the month of January, 29 out of the 36 Met. Subdivisions
received Normal/Excess / Large Excess category of rainfall and 7 remained in Deficient/Large
Deficient category. In the month of November, 32 no. of Met Sub divisions received
Deficient/Large Deficient/ No Rain category of rainfall.

Table 13: % Departure of Met. Subdivision-wise monthly rainfall (mm) - Year 2022

s.

N| M soveone” | JAN | FEB | MAR | APR | MAY | JUN | JUL | AUG | SEP | OCT | NOV | DEC
0.

EAST & NORTHEASTINDIA | 43% 53% | 33% | 32% | 22% | -45% | -26% | -13% | 38% | -98% | -54%
1 | ARUNACHAL PRADESH | | | 44% | | 32% | LV -98%

2 |ASSAM & MEGHALAYA 72% \ 83% \ \ 7% 7% \

3 INMMT 97% \ \ \

4 |SHWB & SIKKIM 28% [REXD e1% I 1% -88% | -86%
5 |eanceric wesT BENGAL [RTSTIRIREIAT -98% | -90% | 31% | -100% | -99%
6 |JHARKHAND PR 90% | -92% | 42% | -100% | -96%
7 [BmHar | 177% | 32% -60% 43% | -100% | -98%

NORTH WEST INDIA -33% | - - -9% 1% 13% 26% | -83%
1 [EAsTUP. 124% | | -100% | -98%
2 |WESTU.P. 363% - 55% BRI
3 |UTTARAKHAND : : 219% B
4 |HAR.CHD & DELHI - - - 80% 283% Qg
5 |PuNJAB : : -

6 |HIMACHAL PRADESH - -

7 |J & KAND LADAKH

8 |WEST RAJASTHAN - - - - \ 105%  70%

9 |EAST RAJASTHAN 347%

CENTRAL INDIA 64% | 97% | -T7%
1 |oDisHA : | 92% | -95%
2 |WEST MADHYA PRADESH [PPITSl -95% | 42% [RI
3 |EAST MADHYA PRADESH [RTZXA : | 20% [REZH -100% | -91%
4 |GUJARAT REGION - - \ 74% -100% | -85%
5 |sAURASHTRAB KUTCH [ERPAT - 105% - -98% | -99%
6 |KONKAN & GOA 532% -89% | -73%
7 |MADHYA MAHARASHTRA - 68% (I -98% | -64%
8 |MARATHWADA -100% | -86% | -91% | -80% - 105% 79%

9 |VIDARBHA ET -88% | -99% | -91% | -64% - 83% 60% | 51% | -100% | -94%

10| CHHATTISGARH 257% | | -91% | | 43% 20% | 25% 20% | -100% | -65%
SOUTH PENINSULA 60% | 27%

1 |A&NISLAND 508% \ 247% \ \ 79%

2 |COASTAL A.P.& YANAM 81% 183%

3 |TELANGANA : 145%

4 |RAYALASEEMA 127% \

5 |TAMIL, PUDU. & - 68% 100%

6 |COASTAL KARNATAKA 111% \ 100% \ 1M7%

7 [N.1. KARNATAKA -84% | -100% \ 80% \ 137% \ 81%

8 |S.1. KARNATAKA -76% | -99% 68% \ 162% \ 73%  109% 65% 306%
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KERALA & MAHE -60% E s5% | 95%
0| LAKSHADWEEP 96% I | 242% | 81% 115%
COUNTRY ASAWHOLE | 131% | -16% | -70% | 3% | 35% | -8% | 17% | 4% | 8% | 48% | -37% | -14%

4.6 CATEGORY-WISE MONTHLY DISTRIBUTION

The statistics and chart for monthly distribution of no. of Met. Subdivisions in different
categories are given below in Table 14 and Figure 18 respectively.

It can be seen (Table 14) that 24 Met. Subdivisions received with Large Excess
category of rainfall in the month of January. Also, no rain category of rainfall was observed in
some met sub divisions in the months of February, March, April, November and December.
The maximum no. of met sub divisions observed in the excess, normal, deficient and Large
deficient categories of rainfall are 12, 17, 20, 19 in the months of September, September, June
and March respectively.

Table 14: Category wise monthly number of Met. Subdivisions - Year 2022

Category Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec
L. EXCESS 24 | 7 2 9 |11 | 2 |10 | 4 3 |12 | 1 6
EXCESS 1 2 2 1 9 4 9 8 12 10| O 2
NORMAL 4 7 2 2 6 10| 8 |14 | 17 | 9 3 3
DEFICIENT 1 5 9 4 5 120 | 8 9 4 3 6 4
L. DEFICIENT | 6 8 | 19|18 | 5 0 1 1 0 2 17 | 18
NO RAIN 0 7 2 2 0 0 0 0 0 0 9 3
NO DATA 0 0 0 0 0 0 0 0 0 0 0 0

Category-wise Monthly Distribution of Met. Subdivisions- 2022

35 37
30

31 32

NO. OF MET. SUBDIVISIONS

R i1 i R R R R R

JAN FEB MAR APR MAY JUN JUL AUG SEP ocT NOV DEC

M L. EXCESS/EXCESS/NORMAL B DEFICIENT/L. DEFICIENT/NO RAIN/NO DATA

Figure 18: Category wise distribution of Met. Subdivisions — Monthly - Year 2022
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4.7 MONTHLY RAINFALL MAPS

Met. Subdivision-wise rainfall maps depicting the monthly observed and normal
rainfall, percent departure from the normal rainfall shaded with category-wise defined colors
have been given at Figure 19 to Figure 30. Bold figures on the map are the normal rainfall
values whereas small figures indicate the actual rainfall. Percentage departures of rainfall are

shown within the brackets.
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NORMAL 4
DEFICIENT 1
L. DEFICIENT 6
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Figure 19: Rainfall map — January 2022
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HYDROMET DIVISION, NEW DELHI
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Figure 20: Rainfall map — February 2022
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HYDROMET DIVISION, NEW DELHI

RAINFALL (mm.) FOR THE MONTH
MARCH-2022 (UPDATED)

BAY OF BENGAL

CATEGORYWISE NO. OF SUBDIVISIONS
MARCH-2022 (UPDATED)

L.EXCESS 2
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Figure 21: Rainfall map — March 2022
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