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Rainfall and floods in India during 1973

southwest monsoon period

8. D. 8. ABBL M. R, NAGASUBRAMANIAN and B. C. JAIN

1. Introduction

Rainfall during the 1973 southwest monsoon
period was more or less normal over the country.
It was in excess in Punjab, Jammu & Kashmir,
Rajasthan, west Madhya Pradesh and Gujarat
Region and deficient only over coastal Andhra
Pradesh where it was -27 per cent. The characteris-
gic feature of this year's monsoon was the oceur-
rence of excessive rainfall in west Rajasthan and
west Madhya Pradesh in August, leading to serions
floods.

The southwest monsoon advanced into south
Kerala as a feeble current on 23 May 1973 but
retreated from there by 97th. It then revived
and covered Kerala by 5 June and Karnataka on
7th. Advancing further it extended into Konkan
Madhya Maharashtra, Marathwada and north
Madhya Pradesh by 11 June. Simultaneously,
the Bay of Bengal branch of monsoon advanced
into Orissa, Gangetic West Bengal, Nagaland,
Manipur, Mizoram and Tripura by the same date.

Both the monsoon currents extended further into

Gujarat, Vidarbha, Madhya Pradesh, Assam &
Meghalaya, Arunachal Pradesh, Bihar, Sub-
Himalayan West Bengal and south Rajasthan
on 14th. Thereafter, the monsocn weakened and
revived in the beginning of July and covered the
entire country by 6 July. Its onset over the Penin-
sula and Madhya Pradesh was almost normal but
over Assam and adjacent States it was delayed by
about a week and over Uttar Pradesh by 10to

15 days.

The southwest monsoon withdrew from Jammu
& Kashmir on 14 September ; from Punjab,
Haryana, Himachal Pradesh, west Uttar Pradesh
Rajasthan on 28 September ; from northwest
Madhya Pradesh and Gujarat State on 3 October;
from Madhya Pradesh, Maharashtra State and
east Uttar Pradesh on 10 October ; from We,st
Bengal, Bihar, Assam and adjacent States, Orissa
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and Andhra Pradesh on 16 October 1973. The
withdrawal of the southwest monsoon from north
India was about 8-10 days later than the normal
date whereas from the north Peninsula it was
normal.

2. Weekly and cumulative rainfall

The percentage departures of the southwest
monsoon rainfall week by week in the 35 meteoro-
logical sub-divisicns of India are given in Table 1.
The progress of the monsoon from 1 June depicting
the percentage departures from normal of the
cumulative rainfall for the successive weeks is
given in Table 2. The salient features of the
rainfall distribution are as follows,

_ June — The southwest monsoon advanced into
Kerala in the beginning of June and covered
Peninsula, Gujarat State, ncrtheast” India,
Madhya Pradesh. Rajasthan and Bihar Plains
on 14 June. This resulted in heavy to very heavy
rainfall cver Gujarat State, Rajasthan, Madhya
Pradesh, Konkan, Vidarbha and Telangana dur-
ing the week ending on 13 June. Significant ex-
cesses being 197 per cent in west Rajasthan, 157
per cent in west Madhya Pradesh, 423 per cent in
Gujarat Region, 342 per cent in Samashtra &
Kutch, 102 per cent in Vidarbha and 121 per cent
in Telangana. By this time 4 disturbances mcved
across Himalayas from west and excessive rainfall
was also recorded over hills of west Uttar Pradesh
(498 per cent) and Haryana (81 per cent)
during the week ending on 13 June. Thereafter,
there was lull in the monsccn activity cver the
country till the end of the month. However, 5
more western disturbances moved across north
India during the second fortnight of Juie and
caused excessive precipitation over Sub-Himalayan
West Bengal, Bihar Plains, Uttar Pradesh,
Haryana, Punjab, Himachal Piadesh and Jammu

& Kashmir, Significant excesses beimg 108 per
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TABLE 1

SOUTHWEST MONSOON 1973

PERCENTAGE DEPARTURES FROM NORMAL RAINFALL FOR THE WEEK ENDING
MONTH JUNE JULY AUGUST SEPTEMBER jOCT
METEOROLOGICAL SUB—=DIVISIONS 6 [isJ2ofa[a]w[e[2s] + [ ]1s[22]20] 5! ol [2el s |
BAY ISLANDS -3 -al-sel+z0[+3] 439 [-ac [ =88] -59[-20] +13] -51|-64| -1 ] -22| +es -l
ARUNACHAL PRADESH 163|-a2[ -9 o |3 [-97[ 90 =2¢] 230] +105|-33 | 33| 50| -51 | -30| 2v00] -] o3|
ASSAM AND MEGHALAYA =+ € '—14[-257-21 ~33| -85 | -83| -1 | 445|44g [ -42] —8|-m| -1 +3 | 23| -na]-48
NAGALANDMANIPURMZORAM & TRIPURA| =5 | -9c[+44] 429/ %61 [ -26 | —71|-44| 260 | +€2 | -33] ~73| ~pa| -&2| 32| +1a +aq8| -3
SUB -HIMALAYAN WEST BENGAL -3 | [+s]-a [-5] 1] -ga|-ca| *86] 23] an | o |-10| -&1| -33| wizz| vz | -39
GANGETIC WEST BENGAL T390 19 |- | -3 | M | -1 | —se| 43 ] 47 | ~s2] o1 | -2 +3¢] s14] -B-| -y [e183]q2e
ORiSSA TB5|-S1 | =T | T2 35| 434 —13| 422 | -58 | 12| -3 [ 435) +19] 442]| -54] - 4] vao |47
BIHAR PLATEAU =2 | -85 | 46| -32 |41 | -3k |-54| =57 | —15 | 41|24 [ =1 | eS| ape0| 17| 416 | v22al v e
BIHAR PLAINS “AS| = | +%7] -4) | -48] -35 | o3[ -5 | v 6k | =35 | -3 | +) [~99] -] <15 ] sz [+en -0
UTTAR PRADESH,EAST “85 [ ~55[45B| -36 | =25| ~17| ~Be[-42|4w3|~-2 [+25] -48] 9| -s1] - 3] 4g [ese[ v
PLAINS OF WEST UTTAR RRADESH |-ice| 417 |+73] -0 | -20)-71 | =) Toga[ =4 =17 | —va|-52] 73] -] -24] -ca| om [ =99
HILLS OF WEST UTTAR PRADESH "8 |von|aioB) ¥23 <28 | -6 | —ib|423| <30 (-24 -3 |-23| -4 -3 | -az| a2p| 3] -2
HARYANA, CHANDIGARH & DELHI =99] 4814983 45| -9 | -¢o| =6 [-15| 416 | +ae 433 | -31 | w257 13| -a5 -5 -a5]-o
PUNJAB =93] -99 4581|4167) +64| =75 | -14|452| 44 |475]46) [+1a] -ca| 20 | 93] 0l -B8] -3
HIMACHAL PRADESH -13 | 4ASivg | v10 | -5 | -8c| =51 | -29| - |-v6 [+4 |-82| -¢| -8 [-5¢ ars| 32| -
JAMMU & KASHMIR =38 | -99|-%9 | +6c | 41 | *22| -25( <14] +43[413¢] v 791 ~qa0[+ 40| + 54] 98] -a0] - 40| -9
RAJASTHAN, WEST +82 | 4197| <76 | -100| <62 | 435 | -2) [-38| -0 414zl 4 nc |43 4134 47| 46| -02] —a0[-0g
RAJASTHAN, EAST ~45)+94 |-929 | -100[-72 | -4 | +8 474 [ =93 (47 [+56 |+n [+19] +192[ 447 | -5\ | +4 | 78
MADHYA PRADESH. WEST -g2 (1157 [ ~73 | -9g | -23 |+77 | 454 [+n0| -83 =36 | 457 =15 [+179[+143] t&l | -38| ver|+4s
MADHYA PRADESH, EAST =72 |172| 78| 73|31 | +48| +7 (30| ~71 [-a7 (-3¢ [ 458 [ 4] -4 [ =57] 35 s12] s
AR Recion, DAMAN, DACRA W RACKR WAV ~9 [vazs] vc | 39| ca| vi2 (224 |—43] -89 | 73| v2e | +45 [ vos | 8] ss2d -5l aail o5
SAURASHTRA , KUTCH & DIu *25 [+342| -53| -99 | -77 |+ise | +2 |~78[-87| -93|-10 | -82| -1 | -52] —€9 | - 4438 -14
KONKAN & GOA "89] +97|-70 | -85 | 417 | 476| -39 | -64| —74 | rec[visa | =30 | 4u | +u | 412] -g0| 288 an7
MADHYA MAHARASHTRA "23 1428 | -A5| -8B 4114 | +95 | 426 | ~60| -75 | +52|145] +4 | 23| -19] -&@ -3l | a2
: MARATHWADA =49 | 23| -0V -93 | ve3| +es | -17 | -B4| -87 | 1| +83] 4203| viad =17 —m1| v [+ | o m
VIDAR BHA ’ 65 | t102| -98| 94 -34 +152 +61 |- 71| <95 [ 16 |+0 |+13 [+14| -42] =19 | -5 66| 440
COASTAL ANDHRA PRADESH +30(-24]-99| -53]-47] 14 [ =13 |86 70 | -2 [+ez | 27 | -65| <18 | 41| ~rc | 51 | 20
TELANGANA o 13 |4121 | -6 -T4| 12 | +5 f—z__—_‘r_’s T4 | +63]|+3n (419 -52] -an| -B6| -62| -19| 414
RAYALASEEMA +119] + 60| ~90| -66| 14 | .3 i-B(_, =96 | 435 14| v22| -9 | -83| -100| - | 4161 { -85 4109
TAMILNADU & PONDICHERRY t54] -ec| -5t |-de|.35|-49|-89 [v2s[v12e[rec [+21] 58| 4 | -cn| +58] +193] -a5] <8
COASTAL KARNATAKA 67 |46\ [-46|-42|~1 | © |-45|-69 59|45 |vis3| -4 7| 4) | -25[ -94] -¢5]-34
INTERIOR KARNATAKA, NORTH +58| 431 | =17 |-41 | +43) +19 [ ~33 |~B9| -€2 | vg [+19 | w26 | -71| -97] =96 | -7 [ -37] +&
INTERIOR KARNATAKA, SOUTH +98 [ 431 | #2000 -39 -70| ¥I51]~36 |-69| -67[+174[+39]-28 | -57] -18] ~e2| wied —67]-27
KERALA i R -6 | +5[+50] ~55[ 420 +45] =51| 75| —g0|-27 |+23 | 30| 06| ~ec| ~€Z| -8 7] - s3] ~4T
!—EE&Q!’LE ) - — 334 | -59|-57] -1 [+129] +9 | €7] -B4[1123 | sat]sie9 | vi3 | 50| —45] -i8 | <90 =73|-79

cent in the hills of west Uttar Pradesh, 983 per
cent in Haryana, 501 per cent in Punjah and
418 per cent in Himachal Pradesh during the week
ending cn 20 June and 107 per cent in Punjab
during the week ending on 27 June.

The cumulative rainfall during the month was
in excess over hills and plains of west Uttar
Pradesh, Haryana, Punjab, Himachal Pradesh
and Interior Karnataka and it was deficient over
Assam & Meghalaya. Orissa. Bihar Plateau,
Rajasthan, Jammu & Kashmir., Madhya Pradesh,
Saurashtra & Kutch, Marathwada, Vidarbha,
coastal Andhra Pradesh, Telangana and Laksha-
dweep. The rainfall was normal over the rest of
the country. Significant excesses being 337 per
cent in Haryana. 127 per cent in Punjab, 113 per
cent in Himachal Pradesh. Jammu & Kashinir was

the only state where the Junerainfall was scanty
(—60 per cent).

July—The monsoon after its vevival in the begin-
ning of July covered the entire country by the 6th
and was active to vigorous in Maharashtra, north
Interior Karnataka, Kerala and Bay Islands and
Lakshadweep during the week ending on 4 July.
It continued to be so duringthe subsequent week
and Orissa, Jammu & Kashmir, west Rajasthan,
Madhya Pradesh, Gujarat State, Maharashtra
State and south Interior Karnataka also had
heavy rainfall. The significant excesses being
114 per eent in Madhya Maharashtra and 183 per
cent in Marathwada during the week ending on
4 July and 156 per cent in Saurashtra & Kutch,
182 per cent in Vidarbha and 151 per cent in south
Interior Karnataka during the week ending on 11
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TABLE 2

SOUTHWEST MONSOON 1973

SERCENTAGE DEPARTURES FROM NORMAL RAINFALL FOR THE PERIOD IST JUNE TO WEEK ENDING
MONTH L JUNE JULY AUGUST SEPTEMBER 'ﬂ:t:,-'l
METEOROLOGICAL SUB-DWISIONS | 6 [13 [20]|27 | a4 |u [8]25] | | B 1715 |22 29 | 5 | 12 |10 | 26 | 5o
BAY ISLANDS ~37 |28|-32|-9 | -t [rw0|+3|-4 |-10|-0|-7 |-10]|12 12 |3 | -8 |3 |-
ARUNACHAL PRADESH +63| -4 |+25| 118 |+24]|-13 |-2]1 |-I1B -9 |4z | +10]=t |-0 | =T |- | HT] -0 -3
ASSAM AND MEGHALAYA +8 |-30|-25|-24|-24|-10 [-19|-19 |3 |[-3 | -6 |[-6|-1|-12|-14]-6 |-6|-6
NAGALAND,MANlPUR,MIZOR‘AMImvunA 51 |72 |29|-15 |-3 | -8 |-18]|-21|-14 | -6 | -7 |-13|-17|-19|-22] -20|-18|-18
SUB—HIMALAYAN WEST BENGAL ~9 |v» 434l pig [+7 | -3 |-22|-27|27 {-9 |-7 |-13]|-16|-20]-2] -12|-12| =13
GANGETIC « WEST _BENGAL 29| -14|-7 |-18[-20| =19 |-20|-16 | =13 |=10 [=11 [-11 | -7 |43 +3 | +6 [+13]|+13
ORISSA ~85 |-54 |-45|-53|-46| 21 |-14|-2 |-10 |- [-12|-7 | -4| -1 |-4| -1 [+3]|+2
BIHAR PLATEAU —21 |-59|-17 [-22| 15|12 |~19|-24| -22|-23|-24|-21| -25| -15| 15| -9 | +2 | +2
BIHAR P LAINS —45|-43|+27|+7 | =7 | -14|-29|-33|-19 | -15 | -15 -12| 17| -20|-19|~12| -9 | -8
UTTAR PRADESH , EAST -85 |-73|-7 |-12 |-1€ —36|-49]-a7|-23|-14 | -7 |-9 | 15| =17 [-19]|-16[-12 =l
PLAINS OF WEST UTTAR PRADESH [-100|~33|+IT|+38(+i12| @ |- [-10|~6 +6l+6 |+ |-6|-a[-9|+5|+4]+2
HILLS OF WEST UTTAR PRADESH |-89[+38[+86|+8! razle2 (412 415 [+7 |+2|-2 |-4|-7|-9 (- |-2]|-2]|-3
HARYANA , CHANDIGARH & DELHI |-99|-5 [+406{4337/+180|+89|+63|+46 +41|+45| +45|437| +36| + 29[ +24| 419| +16]+12
PUNJAB -99 | =99 |+138|+127{+109(+ 47 426 | $33|429 | +55|+56 |+53 +45|+39|432|+29 |+24|+21
HIMACHAL PRADESH =73 |-t [ lenz v4l |-2 [-18 (19 |-29 |3 |-\ |18 -18 [-16 [-17 [-13]-1z|-14
JAMMU & KASHMIR —38 | -8 -88|-60|-50|-39 [-36|-31 |18 -5 |+BE[+77|474| +73| 458 | +39| 433|430
RAJASTHAN, WEST 182|372 |[+8 |-27|-40|-12 |5 |23 |-37|-5 [+10|+60[+71 | +65] +63|+54 +5!|+49
RAJASTHAN , EAST 45 |+22 [-27|-53 |-61 [-31|-16 [+ [-9 | -7 |+3 |+5 |+6 |+23 +25|+37 437+ 35
MADHYA PRADESH,WEST 82 |+79 [+8 |- [-34 | +1 [+16 [+40{ 118|413 | H8 |+16|+20|+38|+40| $39|+40 +42
MADHYA PRADESH, EAST 72 |+33 |-23 |-44|-38 |-u |-8 | -9 |-19|-25|-26|~17|~€ [-C |-9 | -9 -5 (-5
CoJARAT REDION, DAMAD,DADRA E 8AGAR HAVELI 99 Logolinz len |-24|-12 |-2 |-9 |-23|-26(-22 |17 -9 |+19 |+27|+20|+38|+39
SAURASHTRA , KUTCH & DIU +25 14238lsg3 |21 |-49|+33 |+25(+8 |7 |-1T |-16 -21|-20|-22| -25|~25|-17|-15
JIKONKAN & GOA 89 |rad|r5 |29 -6 l+6| o |8 |1 [-8[+3|+1[+2]+2 [+5]|+1 |44+ 4
MADHYA MAHARASHTRA 23 [+30 123 |15 |+21 [+53(+34|420|+8 |+15 19 |19l He|vg| +11|+6 |14 413
MARATHWADA -49|420|-30 |-55 [+15 | +27| +22|+3 |-10]| +3 +10 | 427+ 41| +29] 18| +15|419]|+19
VIDARBHA —65|+54 |-27|-57|-49 [+3 |+14 |#1 |15 |=17 |=14 |-u | -5 -7 |-t |=-4]-1 |-}
COASTAL ANDHRA PRADESH +30148 |-41 |-4¢|-46|-31 |-24 |-33|-39| -35|-23|-21 |-25| -29] -30 -23|-25|-27
TELANGANA +13 |+86|+10]|-26| -9 |+6 [+5 -3 |-13] +| |+8 [+I9 4|+ |0 |0 |[-1 |=3
RAYALASEEMA 10 [+ea|+21 |+ |-3 |-17|-30|-40|-30| +2 |+24|+i5|+4|-5 -1o| +9|-2|-5
TAMIL NADU & PONDICHERRY + 54410 [=12 |-19 Fi7-|-19|-32]|-23[-2 [17 |+27|#15 | +4 -3 |+2 |+21| H3|+I15
COASTAL KARNATAKA —o7|+8|-8|-17|-11 |-3 |-9 |-1|-16]|-7 [+6 [+5 [+5 |+5 +4|+2 (41| 0
INTERIOR KARNATAKA, NORTH 158 [+156|+90| +53|+51 |[+46|431 |+14 |+ 4 [+22 [+22|+23 +16|+B | 41 [+1 |-2 | -3
INTERIOR KARNATAKA , SOQUTH +98 [+90 [+123}¢79 [+38 | +66| +49]|+29|+17 | +33| +34 +28| 421 | +15| 410[4+24 | +16| +16
KERALA -6 |-13 [+8 [-8 |-\ [+9|+3 |-5|-10]|-n |-9 [-7 |-2 -4 |-6 [-7|-9|-10
LAKSHADWEEP 134 |-22]-32|-25| +8 |+14 | +3 | -5 |+3 | +15 | +23[+23| +19|+I5]| +14 HE|+15| *10

July. During the second fortnight of July, the
monsoon activity was generally weak except in
Madhya Pradesh, Punjab and east Rajasthan;
west Madhya Pradesh received rainfall 110 per cent
above normal during the week ending on 25 July.

The cumulative rainfall during the period from
1 June to 25 July was normal over most parts of the
country except Nagaland, Manipur, Mizoram
and Tripura, Sub-Himalayan West Bengal, Bihar,
east Uttar Pradesh, Jammu & Kashmir, west
Rajasthan, coastal Andhra Pradesh, Rayalaseema
and Tamil Nadu where it was deficient. Rainfall
was in excess over Haryana, Punjab, west Madhya
Pradesh, Madhya Maharashtra and south Interior
Karnataka.

August — The monsoon was generally active
over most parts of the country throughout the
month except Bihar, hills of west Uttar Pradesh,
past Madhya Pradesh and Saurashtra & Kutch,
where the rainfall was below normal. During the
week ending on 1 August, the rainfall was in ex-
cess over northeast India, Bihar Plains, east Uttar
Pradesh, Jammu & Kashmir, Rayalaseema, Tamil
Nadu and Lakshadweep. The rainfall continued
to be in excess during the subsequent week over

® these States except Bihar Plains and east Uttar

Pradesh. The States of Haryana, Punjab, Wesg
Rajasthan, Konkan, Madhya Maharashtrg,
and Marathwada, Telangana, Karnataka also
received excessive rainfall during the week
ending on 8 August and continued during the week
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ending on 15 August. The siguificant excesses
heing 103 per cent in east Uttar Pradesh. 126 per
cent in Tamil Nadu and 123 per cent in Laksha-
‘dweep during the week ending on 1 August and
105 per cent in Arunachal Pradesh. 136 per cent in
Jammu & Kashmir, 142 per cent in west Rajasthan,
147 per cent in Marathwada. 174 per cent in Rayal-
aseema, 181 and 174 per cents in north and south
Tnterior Karnataka respectively. and 141 per
cent in Lakshadweep during the week mylmg on
8 August; and T91 per cent in J. ammnu & Kashmir,
116 per cent in west Rajasthan, 158 per cent in
Konkan and Goa, 212 per cent in Rayalaseema, 153
per cent in coastal Karnataka, 129 per cent in
Lakshadweep during the week ending on 15 August.
During the second fortnight of August the monsoon
continued to be active to vigorous over Jammu &
Kashmir, Punjab, west Madhya Pradesh,
west Rajasthan, Gujarat, Marathwada and Vidar-
bha. Significant excesses being 397 per cent in
west Rajasthan, 203 per cent in Marathwada and
119 per cent in Telangana durh}g the week. ending
on 22 August and 134 per cent in west Rajasthan,
174 per cent in west Madhya Pradesh, 119 per
cent in east Madhya Pradesh, 93 per cent in
Gujarat Region and 180 per cent in Marathwada
during the week ending on 29 August.

The cumulative rainfall during the period
frem 1 June upto 29 August was normal over
the country except Bihar Plateau, Saurashtra
& RKutch and coastal Andhra Prfj.dcsh whef-e
it was just below normal. The rainfall was in
excess, in Haryana, Punjab, Jammu & Kashmir,
west Rajasthan. west Madhya Pradesh, Ma-
rathwada and south Interior Karna:taka, the
significant excess being 74 per cent in Jammu
& Kashmir and 71 per cent in west Rajasthan.

September — The monsoon  was active In
many parts of northeast India, Uttar Pradesh
and the central parts of the country during the
month of September. The rainfall was generally
deficient in south Peninsula and northwest India.
During the week ending on 5 Septem]n?r, active
to vigorous monsoon condl‘gmu El'e\'&lled over
Gangetic West Bengal, Orissa, Bihar Plateau,
Jammu & Kashmir, east Rajasthan, west Madhya
Pradesh and Gujarat Region and continued
during subsequent week over east Rajasthan, west

Madhya Pradesh and  Gujarat  Region.
Rainfall was also  excessive over Tamil
Nadu during this week. Significant excesses @

being 140 per cent in Gangetic West ang:a.l
100 per cent in Bihar Plateam., 192 per cent in
east Rajasthan, 143 per cent in west M,udl}ya,
Pradesh and 381 per cent in Gujarat Region
during the week ending on 5 September and 124

per cent in Gujarat Region during the week ending
on 12 September. During the week ending on
19 September, the monsoon was active to vigorous
over mnortheast India, Himachal Pradesh and
hills of west Uttar Pradesh. Monsoon, however,
withdrew from Jammu & Kashmir on 14 Septem-
ber. Significant excesses being 100 per cent in
Arunachal Pradesh, 132 per cent in Sub-Hima-
layan West Bengal, 161 per cent in Rayalaseema,
193 per cent in Tamil Nadu and 167 per cent in
south Interior Karnataka. Active to vigorous
monsoon eonditions again prevailed over northeast
India. east Uttar Pradesh, Madhya Pradesh
and  Maharashtra during the week ending
on 26 September. Significant excesses being 153
per cent in Gangetic West Bengal, 228 per cent in
Bihar Plateau, 121 per cent in east Madhya Pradesh
460 per cent in Gujarat Region, 438 per cent in
Saurashtra & Kuteh, 88 per cent in Konkan and
L11 per cent in Madhya Maharashtra. During the
last week of September the monsoon withdrew
from Punjab, Haryana, Himachal Pradesh and
northeast Rajasthan on 27 September and from
west Uttar Pradesh, southeast Rajasthan on
28 September.

The sub-divisionwise percentage departures of
rainfall for the season as a whole (1 June to 30
September) are given in the last column of Table 2.
It is seen from this figure that the seasonal rainfall
was more or less normal over most parts of the
country. The only sub-division, which received
deficient rainfall (-27 per cent) was coastal Andhra
Pradesh. The rainfall was, however, in excess in
Punjab (21 per cent), Jammu & Kashmir (30
per cent), west Rajasthan (49 per cent), east
Rajasthan (35 per cent), west Madhya Pradesh
(42 per cent) and Gujarat Region (39 per cent).

3. Major flood producing rainspells

Floods occurred in the rivers of Assam, Bihar,
West Bengal, Jammu & Kashmir, Uttar Pradesh,
Rajasthan, Madhya Pradesh and Gujarat State.
The rivers of southern Peninsula were generally
free from floods.

The major spells of heavy rainfall resulting in
disastrous floods and consequently causing human
sufferings and widespread loss of property and
crops are enumerated here.

3.1. Floods in the vivers of North Bengal in the
middle of June

Under the influence of the shifting of the sea-
sonal trough of low pressure northwards, the
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monsoon was active to vigorous over Sub-Hima-
layan West Bengal. Heavy rainfall occurred in the
catchment areas of north Bengal rivers. Jalpai-
guri recorded 9 em of rain on 14 June. As a result
of this heavy rainfall, river Teesta crossed the
warning stage on 17 June. The road from Jal-
paiguri to Mainaguri and rail link were cut-off
due to flood damage. Other north Bengal rivers
like Torsa, Jaldhaka were also in floods during the
same period. According to the Flood News Letter
an area of 0-5 lakh hectare was affected by the
floods and about three thousand houses were
damaged.

3.9, River Narmada in flools during the second
week of July

A low pressure area developed in north Bay
of Bengal on 11 July. It concentrated into a
depression on 12th about 300 km south of Calcutta.
Moving westnorthwest it became a deep depression
on the morning of 13th and crossed the coast
near Chandbali on the same forenoon. Continuing
to move in a westnorthwest direction it weakened
and lay as a low over north Madhya Pradesh
on the 14th and finally merged with the seasonal
trough on 15th. Under its influence, widespread
rain occurred in Madhya Pradesh and Orissa
from 12 to 15 July.

Another low formed over northwest Bay of
Bengal on 18 July and concentrated into a depres-
sion on the morning of 19th near Sandheads.
It moved northnorthwest and intensified rapidly
into a cyclonic storm and crossed coast near Contai

on 19th night. It then lay near Midnapore on 20th

morning. It further —moved westnorthwest-
ward and lay over north Madhya Pradesh on 22nd
as a depression. Under its influence, the monsoon
again became active to vigorous over Madhya
Pradesh from 19 to 21 July 1973.

Due to these two disturbanses which affected
Madhya Pradesh in quick succession, the river
Narmada remained in floods during 2nd and 3rd
week of July. It crossed the warning stages at
Garudeshwar and Broach gauge sites on 15 July.
At Broach the river level receded temporarily
but again crossed the wamning stage on 20 July.
The river Narmada also crossed the warning stage
at Hoshangabad on 22 July. It recorded a level
of 298-70 m a.s.l. against the warning stage of
996-46 m a.s.1. As a result of these floods in
river Narmada, Khalghat bridge was submerged
on 19 July when water level was reported to be
about 5 m over the bridge. Road bridge at Mandla
was also submerged and the water was about 3/4
m above it on 21 July.

Road bridge at Tilwaraghat near Jabalpur was
flooded on 18 July thereby disrupting the road
communication between Jabalpur and Nagpur.
The city of Ujjain was also inundated due to

heavy rainfall over these areas and thereby dis-
rupting the road communications.

3.3. Flood in the rivers of Jammu & Kashmir
during 1st half of August

A western disturbance moved eastwards across
extreme north Jammu & Kashmir between 8
and 10 August and a low which moved from north
Madhya Pradesh to southeast Rajasthan merged
with the monsoon trough between 9th and 11th,
In association with these systems, vigorous
monsoon conditions prevailed in Jammu & Kashmir
on 9th and 10th and heavy rainfall occurred re-
sulting in floods in ivers Jhelum, Chenab and Tawi.
As a result of these floods large areas were affected
in Srinagar. About 80 people were rescned from
an island of the river bed by helicopters. A
breach also oceurred upstream of Kandiza thereby
causing heavy flooding on both sides of river
Jhelum and the standing crops were damaged.
According to the Flood News Letier, 973 villages
with population of 3 lakhs wers affected. 12,000
houses were damaged and 75 human lives and
10,000 cattle heads were reported to have been lost.
The total damage was estimated to be of the order
of Ra. 9-b crores.

3.4, Heavy roinfall in Ragjasthan resulting in
floods during the second half of August

A low moved from central Uttar Pradesh to
central Rajasthan from 12 to 14 August and con-
centrated into a depression on 14th evening which
moved and persisted over west Rajasthan on 15th
and 16th. It then moved slowly eastwards
and lay as a deep depression over south Rajas-
than on 18th. It weakened into a low over east
Rajasthan on 19th and merged with the monsoon
trough the next day. A western disturbance
also moved eastwards across extreme north Jammu
& Kashmir between 16 and 18 August. Under
the influence of these systems, rain or thunder-
showers were fairly widespread on many days
in west Rajasthan. Very heavy rain was reported
from many stations in Rajasthan. J: aisalmer had
a record rainfall of 20 cm on 16th while Barmer
recorded an exceptionally heavy fall of 23 em on
18 August. The annual rainfall of these tio place
is 20 and 31 cm respectively. Tonk also had very
heavy rainfall of 24 em on 14 August. As a result
of heavy rainfall the rivers Luni, Sukri, Badi
and Jawai were in floods. The districts of
Jaisalmer, Barmer and Pali were badly affected
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Tsohyetal pattern of 3.day rainstorm (28-30 August 1973) over Narmada catchment

Road and rail communications were completely
disrupted. About 400 villages and a population of
about 2 lakhs were affected by these floods. Food
was air dropped to the marooned people. Meli
Bund, a small irrigation project was over-topped
and breached on 20 August resulting in the death
of 4 persons. According to Flood News Letter
20,000 houses were damaged and 22 human lives
were lost during these floods in Rajasthan.

Two more lows formed on 22nd and 23:d in
quick succession and merged with the monsoon
trough on 23rd and 24th respectively. Under the
influence of thess lows widespread rain oceurred
in Gangetic West Bengal, Orissa, Madhya Pradesh,
Maharashtra State, Gujarat Region and east Rajas-
than on 23 and 24 August. Pali; Barmer and
Jalore districts 1emained marooned and food
dropping by helicopters was continued .

Yet another spell of heavy rainfall wag reported
in the catchments of Jawai and Banas in Rajas-
than in asssociation with a deep depression which
lay over north Madhya Pradesh on the morn-
ing of 19 August. It moved westnorthwest and
lay over south Rajasthan on 31st evening and
thereafter it weakened into a well marked low
on 1 September. It persisted over southeast
Rajasthan till 3 September and finally merged
with the monsoon trough on the evening of 3rd.
Bignificant amounts of rainfall recorded during
this spell were: Erinpura Road 25 em on 1 Sep-
tember and 36 em on 2nd; Mount Abu 27 em. on

31 August and 12em on 1 September. As a
result of heavy rain, the west Banas dam was
over-topped and breached in length of 100 m on
the morning of 1 September. The Swarupganj
dam was also breached on the same day.

Floods occurred in the river Jawai, Luni and
its tributaries. Sirohi and Jalore districts were
severely affected. Helicopters and boats were
deployed for rescue operation. According to the
State Government, about 560 villages with g
population of 5 lakh people were affected and over
1-5 lakh houses were damaged due to floods in
Rajasthan. 170 human i1ves were also reported
to have been lost due to floods and house col-
lapse. '

3.5. Floods in river Narmada due to heavy rainfal]
in Madhya Pradesh and Gujarat Region during
the last week of August

A low formed over north Bay on 24t} August
and concentrated into a depression near Sandheads
on the morning of 26th. It crossed coast near
Contai on the evenitg of 26th, became deep and mo-
ving westnorthwest it. lay near J abalpur on 29th.
Under its influence active to vigorous monsoon
conditions prevailed over Madhya Pradesh
and Gujarat Region during 28 to 30 August
1973, Heavy rainfall occurred over Naimada
catchment area and the river Narmada was
in high floods on 30 August. It attained the
maximum level of 301.84 m at 1200 hr on 30
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Depth-area curve for the storm of 28-30 August 1973 over Narmada basin

August at Hoshangabad gauge site which exceeded
the previous highest ever recorded level of
299-90 m in 1969. At Gurudeshwar it recorded
a maximum level of 40-08 m on 31 August
against the previous highest recorded level of
41-65 on 6 September 1970. According to Flood
News Letter the road bridges at Mandla, Tilwara-
ghat, Burmanghat, Mortakka and Khalghat
remained submerged from 27 August onwards.
The water was flowing about 12-1 m above
the Khalghat Bridge on 1 September. The water
was 2'4 m above the road bridge at Mandla
on 28 August. Tilwaraghat road bridge was also
submerged and was under 8 m deep water on 29th.
The road communications between Jabalpur
and Nagpur were completely disrupted. Road
communications were also disrupted between
Narsinghpur and Gadarwara. The city of Hoshan-
gabad was worst affected on 30 August and the
city road bridge was not accessible.

Significant amounts of rainfall were recorded
at Jabalpur and Vidisha 20 om each;
Budhni 17 cm, Narsinghpur 12 ¢m Pachmarhi
18 em, Power Khedi 12 cm, Rajgarh
17 em and Bhopal and Hoshangabad 10 em
each on 29 August 1973. Bhopal recroded 28 cm
of rain, Pachmarhi 24 em, Budhni 28cm, Power
Khedi 31 cm, Shajapur 21 em, Raisen and Ujjain
13 cm each, Indore 12 em and Narsinghpur 11
cm on 30 August. A detailed study of this heavy
rainfall over Narmada catchment in Madhya
Pradesh during the period from 28 to 30 August
1973 was carried out by depth-area-duration
method. The isohyetal pattern is shown in Fig.1.

As can be seen from this figure that the heavy
rainfall centres were located near Hoshangabad

and Pachmarhi, The concentration of heavy
rainfall near Hoshangabad caused record flood
level in river Narmada at Hoshangabad
on 30 August at 1200 hr. Depth-area-curve
of rainfall for the storm of 28-30 August 1973 is
shown in Fig. 2.

The maximum depth of precipitation for various
standard areas have been picked up from this
curve and are given below :

Area Average
depth
(8q. km) (cm)
500 47-3
1,000 46-7
5,000 43-9
10,000 41-3
20,000 37.2
50,000 29-4
1,00,000 22-8
1,20,000 20-8
1,560,000 190

A comparison of this rainstorm with the past
heavy rainstorms which had occurred over the
Narmada basin, reveals that the water potential
yielded by the rainstorm of 28-30 August 1973
is more or less at par with the historical rain-
storms of 4-6 August 1968 and 5-7 September
1970.
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4, Summary

The monsoon activity was generally normal
in the country except in Punjab, Jammu & Kash-
mir, Rajasthan, west Madhya Pradesh and Gujarat
Region where active to vigorous monscon condi-
tions prevailed resulting in excessive rainfall
and floods in these states. The rainfall was
however deficient in coastal Andhra Pradesh

where it was —27 per cent.

Devastating floods occurred in Jammu & Kasgh-
mir, Rajasthan, Madhya Pradesh and Gujarat
Region, The floods in Jammu & Kashmir were
reported as unprecedented. Southern districts
of Rajasthan, west Madhya Pradesh and Gujarat
Region also received a few spells with record
rainfall this year.




