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2.1.3 The onset of the monsoon over Bombay and its suburbs during the past

93 years (1879-1971) is given in Appendix I. The dates of onset have also been

shown in the form of histogram (Fig. 2.1). Though the normal date is 10th Jure,

the Table shows that the actual date has been as early as 24th May (in 1879 and

1918) or as late as 25th June (in 1905 and 1959). The standard deviation is

seven days (i.e. a week). On 60% of the occasions, the onset has been between

6th and 15th June (i.e. during the second week of June). It may be also noted

that the advance before the second week (i.e. before 6th June) has been more fre

quent (28% of the occasions) than after the second week (i.e. after 15 June)

(only 12%).

2.1.4 The withdrawal of monsoon from Konkan and Coastal Mysore takes place

towards the end of September or in the beginning of October.

2.2 Rainfall

2.2.1 The mean monthly, seasonal and annual rainfall in Konkan and Coastal

Mysore together with number of rainy days are given in Table I.

TABLE - I 

Mean rainfall (cm) and number of rainy days - Konkan and Coastal Mysore*

Season ' s

Jun . J u l . Aug. Sept. (Percentage of annual
rain ind ica t ed in pa ren -

t h e s i s )

Annual

1. Konkan
Rainfa l l (cm) 62 108 63 37 270(94%) 287

R a i n f a l l as percentage of

s e a s o n ' s t o t a l 22 40 24 14

No. of r a i n y days 17 27 24 16 84(90%) 93

2 . Coastal Mysore
84 110 63 28 285(87%)R a i n f a l l (cm) 84 110 63 28 285(87%) 326

R a i n f a l l as percentage of
season ' s t o t a l 29 39 22 10

No. of r a i n y days 23 28 25 16 92(82%) 112

*From Memoirs of I. Met. D. Vol.XXXI Part - III.







5

2.2.5 Although July is the rainiest month, and heavy falls are also most fre

quent during this month, very heavy falls also occur in the other months. For

instance, the record fall* (55 cm) at Bombay occurred in September (10 Sept.1930).

Another point of interest is that while the record fall* at Bombay was 55 cm, the

record fall* at Mababaleshwar*'* (over the Ghats) was much less (38 cm) and occur-

in July 1958. Record falls at selected stations in Konkan and Coastal Mysore are

available in the departmental publication "India Weather Review - Oct.-Dec. 1963

Heavy falls are more frequent in Konkan and Coastal Mysore during the first half

of the monsoon. An analysis of rainfall at Bombay (representative of Konkan) and

Mangalore (representative of Coastal Mysore) for the 50 years period 1901 to

was

1950 shows that nearly 70%-80% of the occasions of heavy or very heavy rain/bet

ween the onset of monsoon and the end of July. There is a distinct decrease in

August. While such heavy falls also continue in September in Bombay, their fre

quency becomes practically negligible at Mangalore. Heavy falls in Konkan during

of

September is generally due to the westward movement/depressions and lows from

the Bay across the north Peninsula.

2.3 Monsoon Activity

2.3.1 Table III gives the percentage frequency of occurrence of vigorous

strong, normal and weak monsoon days in Konkan and Coastal Mysore during the

monsoon season. A significant feature is the occurrence of active to vigorous

monsoon more frequently (nearly 20-25%) in the first half of the season than the

second half, when the frequency is about 5 to 10%.

* These amounts refer to the 24 h r s . period ending at 0830 hrs IST.

** This Figuerefers to the heaviest f a l l at the present observatory s i t e
since 1929. Prior to th i s date, a t the s ta te raingauge stat ion at a 
different s i t e , the record was 46 cm (in July 1896).

+ "Vigorous, Strong, Normal and Weak" refer to Appendix-II.
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5.1.2 By the next morning ( l 2 t h ) , the trough shifted northwards along the

coast , when i t lay off Coastal Mysore and adjoining south Konkan (Fig. 5.3) .

Light eas te r ly winds at the surface were reported by one or two s ta t ions along

Coastal Mysore; due to rain there were no pibal observations along Mysore and

the south Maharashtra coast. I t was d i f f i cu l t to judge whether the trough

extended also in the upper a i r . The winds over Laccadives continued to be

strong with speeds of the order of 35 to 45 knots. At 850 mb, the strong monsoon

wester l ies were noticed over Arabian Sea Islands, Peninsula and the Bay of

Bengal, to the south of 15°N (Fig. 5 .4) .

5.1.3 With the shif t of the trough northwards, the monsoon strengthened in

south Konkan; i t also strengthened further in Coastal Mysore. Very heavy

ra in fa l l occurred in these sub-divisions, the highest amount being 19 cm at

Panjim. The evening's 24 hr . pressure change chart showed r e l a t ive ly larger

pressure fa l l over Konkan and Saurasbtra-Ktitch, which suggested that the trough

may shif t further north and become more marked.

5.1.4 By the 13th morning, the trough shifted to a position off the Maha

rash t ra coast and was noticeable in the upper a i r upto 0.9 km (Fig. 5 .5) . The

mid-tropospheric trough across the Peninsula was also well-marked. The maximum

pressure changes were off South Konkan coast. The monsoon continued to

in Coastal Mysore and south Konkan and a number of places received heavy

r a i n . I t i s a point to be noted that while heavy rains extended northwards upto

Harnai along the coast , the Ghats had only l igh t r a in . Nimbus 3 picture (Orbit

1206) for the 13th also shows heavy clouding along the west coast south of 17°N,

and considerably less cloudiness to the north of i t (Fig. 5 .6) . However, the

heavy clouding associated with the trough extended westwards to the sea upto

67°E. The evening upper wind charts showed that the system off Konkan extended

almost ve r t i ca l ly upto the mid-troposphere, being seen as a trough upto 900 m 

and as a cyclonic circulat ion above th i s level , upto 500 mb.
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The seasonal monsoon trough was in a more s o u t h e r l y p o s i t i o n than normal and lay 

ac ross Vidarbha, West Madhya Pradesh and sou theas t Rajasthan i . e . f a i r l y no r th of

Konkan. A sea l e v e l trough was a l so p r e s e n t off Coastal Mysore. The lower tro- ·

pospher ic winds were l i g h t over Konkan and a r i dge p reva i l ed below 2.1 km over

Konkan. Above t h i s l e v e l dry n o r t h e a s t / e a s t e r l i e s p r eva i l ed . ( F i g . 6 . 2 . 2 ) .

Moderate to s t rong deep w e s t e r l i e s were confined to Kerala and adjo in ing Coasta l

Mysore. The monsoon a c t i v i t y along the coas t was l imi t ed to south of La t . 15°N

To the n o r t h , the re was only very l i g h t r a i n f a l l .

6 . 2 . 3 The depression moved westnorthwestwards and was over c o a s t a l Andhra P r a 

desh on the 9th morning, centred about 70 km e a s t of Khammam (Fig . 6 . 2 . 3 ) . The

ax i s of the seasonal trough moved f u r t h e r south and i t s western ha l f was over

nor th Maharashtra and Gujarat S t a t e s . With the approach of the depression and the

(southward movement of the seasonal monsoon trough, there was an inc rease in

monsoon a c t i v i t y in Konkan and Coastal Mysore. The 24 h r . p ressure changes on

9th morning and evening suggested a westnorthwestward movement of the dep res s ion .

This was a good i n d i c a t i o n to a n t i c i p a t e f u r t h e r i nc r ea se in r a i n f a l l in Konkan.

6 .2 .4 Moving r a p i d l y northwestwards, the depress ion came over n o r t h Maharashtra

coas t on 10th morning and was centred near Dahanu ( F i g . 6 . 2 . 4 ) . The a s soc i a t ed

cyclonic c i r c u l a t i o n extended upto about 300 mb (F ig . 6 . 2 . 5 ) . The w e s t e r l i e s in 

the lower t roposphere along Konkan s t rengthened and they a l so became deeper .

With the movement of the depression to Konkan, the r a i n f a l l cons iderab ly increased

along the coas t as well as over the Ghats . The monsoon became v igorous in

Konkan while i t was normal in Coastal Mysore.

6 . 2 . 5 On 11th the depression moved fu r the r nor thwes t to Saurash t ra coas t and

in the r e a r of the depress ion , p r e s s u r e s rose h e a v i l y in Konkan and Coastal Mysore.

As the depression moved away, the winds along Konkan backed and a l so weakened.

With the moving away of the depress ion and the weakening of the w e s t e r l i e s , r a i n 

f a l l cons iderab ly decreased in Konkan and Coastal Mysore; i t became normal in
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8.1.7 The main features to be noted in the sequence a r e : -

i) The passage of two low pressure areas in succession from east to west across

the country, and a more southerly position of the seasonal monsoon trough

maintained the strong pressure gradient along Maharashtra-Gujarat coast . The

lower tropospheric westerl ies over the Peninsula were also strong, with

speeds of the order 40-50 knots.

i i ) The strong wester l ies s t r ik ing the Ghats almost at r igh t angles gave copious

ra in fa l l over the Ghats, while along Konkan coast the ra in fa l l was generally

l igh t to moderate and the monsoon ac t i v i t y weak to normal.

i i i ) There are occasions when Konkan coast gets heavy to very heavy r a in s , while

the r a i n f a l l over Ghats is not very high in comparison. The presence of low

pressure systems such as a trough of low off the Maharashtra coast, with the

lower tropospheric winds along the coast not having any large westerly com

ponent, leads to such a dis t r ibut ion of r a i n f a l l . For instance, between 13

and 15 July 1969 (refer to paras 5.1.4 to 5.1.6) , a trough of low pressure

lay off Maharashtra coast and the lower tropospheric wind field along the

coast was l i gh t to moderate souther l ies /southwester l ies . In the absence of

strong westerly component of the winds, the Ghats had only l igh t to moderate

r a i n f a l l , while along the coast r a in fa l l was more, with a few heavy to very-

heavy f a l l s in South Konkan. Fig. 8.6 shows two contrasting cases -

a) with strong wester l ies heavy rains over Ghats and l ight to moderate

rain in the coastal s t r i p and

b) with weak wester l ies associated with a trough off Konkan coast and

heavy ra ins along coastal s t r i p and only l igh t to moderate rain over the

Ghats.

iv) Wind speed, wind direction in re la t ion to the mountain range as well as

s t a b i l i t y and the humidity of the airmass are some of the conditions which

determine the in tens i ty of the orographic r a i n f a l l . Taking into account

these parameters as well as the general synoptic s i tua t ions , it may be







































FIG. 2.3 VERTICAL PROFILE OF MONTHLY MEAN UPPER WINDS





















FIG. 5 .6

N I M B U S - 3









FIG. 510

N I M B U S - 3









FIG. 61-3

ESSA - 2 









































FIG 7.11 TIME SECTION CHART FOR BOMBAY : 12-18 Jun. 7 0






