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lkj &  psUubZ esa fLFkr uqaxEckde vkSj ehuEckde os/k’kkykvksa esa fjdkMZ dh xbZ nl o"kZ dh vof/k dh 
nSfud o"kkZ ds nkSj dk blesa fo’ys"k.k fd;k x;k gS A  bl v/;;u ls o"kkZ ds nkSj ds rhu fHkUu iSVuksZsa dk 
irk pyk gS ftlds vuqlkj Qjojh vkSj ekpZ esa cgqr de o"kkZ gqbZ tcfd vizSy ls flrEcj rd 15 ls 20 
izfr’kr vkSj vDrwcj ls tuojh rd cgqr vf/kd o"kkZ gqbZ A  nf{k.k&if’peh ekulwu _rq ds nkSjku la/;k ds 
le;] jkf= vkSj lqcg rM+ds gqbZ o"kkZ ds nkSj cgqr vf/kd vfo#) jgs tcfd mRrj iwohZ ekulwu ds nkSjku fnu 
Hkj leku #Ik ls o"kkZ gqbZ A  tuojh ls flrEcj ds eghuksa esa izfr fnu o"kkZ ds ,d ;k nks nksSj vf/kd gq, A  
vDrwcj ls fnlEcj ds nkSjku o"kkZ ds nks ;k mlls vf/kd nkSj rd dh fof’k"V o`f) gqbZ A  twu ls flrEcj 
rd eghuksa es a65 izfr’kr ls vf/kd o"kkZ ds fnuksa esa ,d fnu esa o"kkZ dh vof/k nks ?kaVs ls de jgh tcfd 
vDrwcj ls fnlEcj rd izfr’kr  dk eku 50 ls de jgkA  iwjs o"kZ esa nks fe-eh- ls de  o"kkZ dh ek=k ds o"kkZ 
ds nkSj dh la[;k yxHkx 55 izfr’kr jgh A  ekpZ ds eghus dks NksM+dj iwjs o"kZ 7 fe-eh- izfr ?kaVk ls de o"kkZ 
ds nkSj dh rhork 60 ls 70 izfr’kr rd jgh A 

 
ABSTRACT. The spells of daily rainfall received at Nungambakkam and Meenambakkam observatories located in 

Chennai for ten year period have been analysed.   The study reveals that the spells have three distinct patterns with 
February and March having negligible spells while April to September being 15 to 20 percent and from October to 
January having very high   values.  The spells that occur during southwest monsoon season are having high consistency 
of occurrence during evening, night and early morning where as the spells during northeast monsoon are equally spread 
during the whole day.  Frequency of one or two spells per day is more during the months January to September.  There is 
significant increase in the value of two spells and more during October to December. In the months of June to September 
more than 65 percent of the rainy days, the duration of rainfall in a day is less than 2 hours while October to December 
the value of percentage is below fifty.  The number of spells of rainfall with amount of rainfall less than two millimeters 
is about 55 percent throughout the year.  The intensity of spells of rain of less than 7 millimeters per hour ranges from 60 
to 70 percent for all the months except for the month of March. 

 
Key words   Rainfall, Spells, Duration, Intensity, Standard deviation, Co-efficient of variation. 

 
 
 
1. Introduction 
      

Chennai located at 13° N, 80.2° E on the southeast 
coast of India, is an important metropolitan city.  The 
study of rainfall over a populated city like Chennai 
assumes importance especially for the water managers for 
providing regular water supply to the city population. 
Since precipitation is the primary and major source of 
fresh water; a clear understanding of rainfall climate of a 
place is highly essential. Chennai has two Class-I 
Meteorological observatories viz. Nungambakkam and 
Meenambakkam (Fig. 1). Nungambakkam is representing 
Chennai city which is located nearly 4 kilometre west of 
Bay of Bengal.  Meenambakkam is located southwest of 

Nungambakkam away from the coast nearly 10 kilometre 
close to the Airport and is generally taken to represent the 
suburban area of Chennai.   Generally the city experiences 
warm to hot weather. In the annual total rainfall received 
during a year, major portion is received in the Northeast 
monsoon.  Various studies have been done about the 
rainfall distribution of Chennai earlier.  Krishnaswamy 
(1952) has done a detailed study, based on fifteen years 
data from the autographic charts of Madras (1932-42, 
1944-47) showed that a single spell of rainfall of very 
short duration is also significant.  Later Ramakrishnan 
(1953) has made a critical study of fifty years rainfall of 
Madras city for the period of 1891-1940.   In his study he 
has  observed  three  patterns  (i)  from  middle  January to  
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Fig. 1.  Geographical location of Chennai and the Nungambakkam 

(city) and Meenambakkam (A.P.) observatories 

 
 
 
middle April with negligible rainfall, (ii) middle April to 
10th October and from 10th December to middle January 
fluctuating to 15 to 20 percent and (iii) 10th October to 
10th December being the real rainy season. The rainfall 
can be studied from different aspects.  An attempt is made 
in this paper to study in detail the daily rainfall spells of 
Chennai (both Nungambakkam and Meenambakkam) for 
the period of ten years (1992-2001). 

 
2.  Data and methodology 
      

The rainfall data of Chennai, both Nungambakkam 
and Meenambakkam observatories were collected from 
the daily autographic rainfall charts for the period 1992 to 
2001 from Regional Meteorological Centre, Chennai.  The 
data has been analysed with the following norms.  A spell 
of rain has been taken as one during which rain fell 
uninterruptedly. Duration of one spell is the time 
difference between beginning and ending of rainfall. The 
amount of rainfall of a spell is taken as the rainfall 
recorded during the whole duration of the spell.  An 
amount of rainfall of a single spell of value as small as 0.1 
millimeter is also taken into consideration. For defining 

the rainy day, the criteria used by India Meteorological 
Department i.e., “The day in which the rainfall of 2.5 
millimetre or more” is adopted. The spell is identified 
with the day and the time of beginning of the rainfall.  
Intensity of the spell is taken as amount of rainfall 
recorded divided by the time duration of the spell. The 
various aspects of rainfall spells such as month wise and 
season wise frequency, spells duration at intervals of four 
hours, amount of rainfall in a spell and their intensities 
have been analysed. 

 
3.  Result and discussion  
 

3.1.  Frequency of rainfall spells 
      

Tables 1(a&b) gives the frequency of rainfall spells 
for each month for Nungambakkam and Meenambakkam 
respectively during the period of study viz. 1992 to 2001.   
It may be seen from the Table 1(a) pertaining to 
Nungambakkam that the average rainfall spell is about 4 
in January and decreases to 2.4 in February and 0.4 in 
March. Raj (1998) studied the withdrawal of northeast 
monsoon rainfall over Tamilnadu and mentioned that the 
withdrawal of northeast monsoon in some years take place 
even after first week of January of next calendar year. 
Hence the average value is more in January than that of 
February and March. The value of average rainfall spell is 
generally very negligible during February and March with 
the single exception for February 2000. During the year 
2000 because of an easterly wave, the clouding increased 
over southwest and adjoining west central Bay and 
entered into Tamilnadu coast during last week of February 
resulting in very good spells of rain [Figs. 2(a-c)] and that 
is why in Tables 1(a&b) value has increased in February 
2000, otherwise during the rest of 9 years the values are 
very negligible.  From the table it may be seen the average 
frequency value increases slowly from 4.2 in April to 22.9 
in August, a dip to 18.6 in September then increases in 
October to 37.1 in November it is 54.3 and decreases to 
27.3 in the month of December.  Similarly in Table 1(b) 
pertaining to Meenambakkam the pattern of rainfall spells 
almost follows the similar trend with an average value of 
4 during January with very much decrease in the month of 
February and March and the trend increases from April to 
August, a dip in September and increases in October and 
November to the high values of 33.2 and 46.8 and again 
falls in the month of December to 28.8.  It may be seen 
from both the tables that in the month of September a 
slight fall in the average rainfall spells occurs.  The lowest 
rainfall spells for both the places occurs in March 0.4 in 
Nungambakkam and 0.2 in Meenambakkam and the 
highest in the month of November with Nungambakkam 
54.3 and Meenambakkam 46.8.  The standard deviation 
and co-efficient of variation were calculated and tabulated 
for  each  month.   It  may  be seen from the co-efficient of  
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TABLE 1(a) 
 

Frequency of spells of rain, 1992 – 2001,  Nungambakkam 
 

Year  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total 

1992 6 0 0 2 1 5 10 33 21 15 70 19 182 

1993 0 0 1 0 2 16 25 25 14 48 61 31 223 

1994 1 6 0 0 3 10 23 17 9 46 60 18 193 

1995 17 0 1 0 15 8 12 21 16 38 24 2 154 

1996 2 0 0 7 2 12 17 14 22 41 40 43 200 

1997 8 0 0 6 2 11 21 27 25 33 84 49 266 

1998 2 0 1 2 6 12 21 27 26 41 63 18 219 

1999 2 0 0 2 6 9 13 16 12 57 35 32 184 

2000 0 18 1 5 7 16 30 33 24 14 47 19 214 

2001 2 0 0 18 8 17 28 16 17 38 59 42 245 

Total 40 24 4 42 52 116 200 229 186 371 543 273 2080 

AVE. 4 2.4 0.4 4.2 5.2 11.6 20 22.9 18.6 37.1 54.3 27.3 208 

S.D. 5.228 5.797 0.516 5.473 4.237 3.864 6.848 7.109 5.854 13.6 17.8 14.61 32.61 

C.V. 130.7 241.5 129.1 130.3 81.49 33.31 34.24 31.05 31.47 36.66 32.78 53.5 15.68 
 

 
 
 
 

TABLE 1(b) 
 

Frequency of spells of rain, 1992 – 2001, Meenambakkam 
 

Year  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total 

1992 6 0 0 0 2 3 12 23 15 20 58 20 159 

1993 0 1 1 0 3 15 19 21 10 49 51 37 207 

1994 1 3 0 1 4 9 17 23 6 35 50 14 163 

1995 13 0 1 1 9 6 12 20 22 37 26 7 154 

1996 1 0 0 8 1 12 17 13 20 43 36 45 196 

1997 10 0 0 7 2 13 13 23 22 30 60 47 227 

1998 2 0 0 1 9 12 13 20 23 29 56 17 182 

1999 4 0 0 4 6 13 11 19 14 30 31 26 158 

2000 2 14 0 5 8 15 25 23 32 22 48 26 220 

2001 1 0 0 17 11 15 26 12 21 37 52 49 241 

Total 40 18 2 44 55 113 165 197 185 332 468 288 1907 

AVE. 4 1.8 0.2 4.4 5.5 11.3 16.5 19.7 18.5 33.2 46.8 28.8 190.7 

S.D. 4.37 4.39 0.42 5.30 3.57 4.08 5.42 4.08 7.43 8.92 11.74 14.89 32.08 

C.V 109.29 244.00 210.82 120.36 64.85 36.14 32.86 20.73 40.15 26.86 25.08 51.70 16.82 
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Fig. 2(a).  INSAT imagery showing interaction between easterly 
wave and upper air westerly trough on 20th February 
2000 at 0900 UTC 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

Fig. 2(b).  INSAT imagery showing clouding over Andhra 
Pradesh and clouding from southwest Bay of Bengal 
entering into Tamilnadu and south coastal Andhra 
Pradesh  on 23th February 2000 at 0900 UTC 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 2(c).  INSAT imagery showing clouding over 
Peninsula on 24th February 2000 at 0900 UTC 

 

 
variation that more consistency in number of rainfall 
spells is noticed in the month of August for both the 
places. 

 
3.2.  Rainy days and spells of rain  

      
As mentioned earlier in the methodology number of 

rainy days, total number of spells and the average number 
of spells per rainy day for each month for Nungambakkam 
and Meenambakkam were calculated and the average 
number of spells per rainy day for each month is shown in 
Fig. 3. From the figure it may be seen that the value is 2.8 
in January, maintain in February and dips to 1 in March 
and ranges between 1.5 & 2.7 upto September and value 
increase to 2.8 in October and then to about 3.5 during 
November and December with an exception of small 
increase in Nungambakkam in February. It agrees with the 
findings of Krishnaswamy (1952). 
      

Tables 2(a&b) indicate the frequency of spells with 
1, 2, etc upto 10 and above 10 spells of rain for each 
month for Nungambakkam and Meenambakkam. The 
figures indicated in the brackets represent the percentage 
frequency of spells.  It may be seen from the tables that 
the number of rainfall spells upto 3 per day occupy about 
75 percent of the total spells for the months beginning 
January  to  September.  During  October to December the  
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Fig. 3. Figure showing the average number of spells per rainy day 

 
 

TABLE 2(a) 
 

Number of days with different numbers of spells of rain, 1992-2001, Nungambakkam 
 

Number of spells Months 

1 2 3 4 5 6 7 8 9 10 >10 

Jan 10(48) 6(29) 4(19) 0 0 1(5) 0 0 0 0 0 

Feb 4(44) 1(11) 2(22) 1(11) 0 0 0 1(11) 0 0 0 

Mar 4(100) 0 0 0 0 0 0 0 0 0 0 

Apr 9(47) 6(32) 0 1(5) 1(5) 2(11) 0 0 0 0 0 

May 17(59) 7(24) 1(3) 3(10) 0 1(3) 0 0 0 0 0 

Jun 56(70) 15(19) 6(8) 3(4) 0 0 0 0 0 0 0 

Jul 66(56) 33(28) 12(10) 4(3) 2(2) 1(1) 0 0 0 0 0 

Aug 94(64) 36(24) 11(7) 3(2) 0 3(2) 0 0 0 0 0 

Sep 84(67) 27(22) 9(7) 4(3) 1(1) 0 0 0 0 0 0 

Oct 61(40) 37(24) 23(15) 12(8) 7(5) 8(5) 4(3) 1(1) 0 0 0 

Nov 45(28) 23(14) 26(16) 23(14) 18(11) 11(7) 8(5) 1(1) 1(1) 3(2) 2(1) 

Dec 22(27) 16(19) 14(17) 12(14) 5(6) 5(6) 6(7) 0 1(1) 0 2(2) 
 

 
 

TABLE 2(b) 
 

Number of days with different numbers of spells of rain, 1992-2001, Meenambakkam 
 

Number of spells Months 

1 2 3 4 5 6 7 8 9 10 >10 

Jan 12(57) 4(19) 1(5) 3(14) 1(5) 0 0 0 0 0 0 

Feb 4(50) 2(25) 1(13) 0 0 0 1(13) 0 0 0 0 

Mar 2(100) 0 0 0 0 0 0 0 0 0 0 

Apr 9(45) 6(30) 2(10) 1(5) 0 1(5) 1(5) 0 0 0 0 

May 24(67) 8(22) 2(6) 1(3) 1(3) 0 0 0 0 0 0 

Jun 53(68) 19(24) 3(4) 2(3) 1(1) 0 0 0 0 0 0 

Jul 60(58) 31(30) 10(10) 2(2) 1(1) 0 0 0 0 0 0 

Aug 93(68) 34(25) 6(4) 2(1) 2(1) 0 0 0 0 0 0 

Sep 76(63) 33(27) 7(6) 4(3) 0 1(1) 0 0 0 0 0 

Oct 69(44) 46(29) 17(11) 15(10) 4(3) 2(1) 4(3) 0 0 0 0 

Nov 36(23) 42(27) 32(20) 18(11) 14(9) 7(4) 5(3) 3(2) 1(1) 0 0 

Dec 25(26) 17(18) 25(26) 13(14) 5(5) 1(1) 4(4) 2(2) 3(3) 0 0 
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TABLES 3(a-d) 

 
Number of spells of rain, occurred during various time intervals, Nungambakkam 

 
Year Time interval in hours 

 0-4 4 -8 8 –12 12 -16 16 -20 20 -24 Total 

 (a) Winter season 
1992 1 3 0 1 0 1 6 
1993 0 0 0 0 0 0 0 
1994 1 1 4 0 1 0 7 
1995 3 3 4 3 3 1 17 
1996 0 2 0 0 0 0 2 
1997 1 4 0 0 1 2 8 
1998 1 1 0 0 0 0 2 
1999 1 0 1 0 0 0 2 
2000 4 3 2 2 2 5 18 
2001 0 2 0 0 0 0 2 
Total 12 19 11 6 7 9 64 
AVE. 1.2 1.9 1.1 0.6 0.7 0.9 6.4 
S.D. 1.317 1.37 1.663 1.075 1.059 1.595 6.398 
C.V. 109.7 72.12 151.2 179.2 151.3 177.2 99.97 

 (b) Pre-monsoon season 
1992 0 1 0 0 1 1 3 
1993 0 1 2 0 0 0 3 
1994 1 1 0 0 1 0 3 
1995 1 2 2 3 3 5 16 
1996 2 4 0 1 2 0 9 
1997 0 3 2 0 1 2 8 
1998 0 3 0 4 1 1 9 
1999 0 0 1 1 2 4 8 
2000 1 6 1 2 2 1 13 
2001 5 4 1 4 4 8 26 
Total 10 25 9 15 17 22 98 
AVE. 1 2.5 0.9 1.5 1.7 2.2 9.8 
S.D. 1.563 1.841 0.876 1.65 1.16 2.658 7.131 
C.V. 156.3 73.64 97.29 110 68.21 120.8 72.76 

 (c) Southwest monsoon season 
1992 15 6 4 5 19 20 69 
1993 23 12 1 5 12 27 80 
1994 15 3 0 0 25 16 59 
1995 13 1 0 10 14 19 57 
1996 10 6 8 8 8 25 65 
1997 22 7 1 5 20 29 84 
1998 13 15 8 8 25 17 86 
1999 15 3 1 4 13 14 50 
2000 22 11 6 12 30 22 103 
2001 23 8 2 2 15 28 78 
Total 171 72 31 59 181 217 731 
AVE. 17.1 7.2 3.1 5.9 18.1 21.7 73.1 

S.D. 4.886 4.417 3.178 3.635 6.935 5.334 16.07 
C.V. 28.58 61.35 102.5 61.61 38.32 24.58 21.99 

 (d) Northeast monsoon season 
1992 21 20 15 14 18 16 104 
1993 27 25 23 15 23 27 140 
1994 20 26 21 18 13 26 124 
1995 22 11 11 10 6 4 64 
1996 19 19 30 13 19 24 124 
1997 37 25 29 23 22 30 166 
1998 25 15 23 21 13 25 122 
1999 29 28 15 18 13 21 124 
2000 12 17 14 9 14 14 80 
2001 27 29 20 29 18 16 139 
Total 239 215 201 170 159 203 1187 
AVE. 23.9 21.5 20.1 17 15.9 20.3 118.7 
S.D. 6.757 6.005 6.385 6.146 5.087 7.818 29.64 
C.V. 28.27 27.93 31.77 36.16 31.99 38.51 24.97 
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TABLES 3 (e-h) 
 

Number of spells of rain, occurred during various time intervals,  Meenambakkam 
 

 
Time interval in hours 

 0-4 4 -8 8 –12 12 -16 16 -20 20 -24 Total 

 (e) Winter season 

1992 3 0 1 1 0 1 6 
1993 1 0 0 0 0 0 1 
1994 1 0 2 1 0 0 4 
1995 3 1 5 2 1 1 13 
1996 0 0 1 0 0 0 1 
1997 2 2 3 0 1 2 10 
1998 0 0 2 0 0 0 2 
1999 2 1 1 0 0 0 4 
2000 2 1 5 2 1 5 16 
2001 0 1 0 0 0 0 1 
Total 14 6 20 6 3 9 58 
AVE. 1.4 0.6 2 0.6 0.3 0.9 5.8 
S.D. 1.1738 0.6992 1.8257 0.8433 0.483 1.5951 5.4119 
C.V. 83.842 116.53 91.287 140.55 161.02 177.24 93.309 

 (f) Pre-monsoon season 
1992 0 0 1 1 0 0 2 
1993 1 2 1 0 0 0 4 
1994 0 2 1 0 2 0 5 
1995 1 1 3 0 2 4 11 
1996 3 1 1 2 2 0 9 
1997 1 3 1 2 0 2 9 
1998 2 1 1 4 1 1 10 
1999 0 0 1 0 6 3 10 
2000 2 3 1 2 3 2 13 
2001 7 4 1 5 4 7 28 
Total 17 17 12 16 20 19 101 
AVE. 1.7 1.7 1.2 1.6 2 1.9 10.1 
S.D. 2.1108 1.3375 0.6325 1.7764 1.9437 2.2828 7.1562 
C.V. 124.17 78.676 52.705 111.02 97.183 120.15 70.853 

 (g) Southwest monsoon season 
1992 12 2 2 3 20 14 53 
1993 16 6 1 6 19 17 65 
1994 11 0 1 0 23 20 55 
1995 11 3 0 7 17 22 60 
1996 18 5 4 8 5 22 62 
1997 18 8 4 2 12 27 71 
1998 12 9 6 11 17 13 68 
1999 17 3 1 3 15 18 57 
2000 21 12 5 10 24 23 95 
2001 18 10 2 5 23 16 74 
Total 154 58 26 55 175 192 660 
AVE. 15.4 5.8 2.6 5.5 17.5 19.2 66 
S.D. 3.5963 3.8816 2.0111 3.5668 5.8166 4.3919 12.284 
C.V. 23.353 66.924 77.349 64.851 33.238 22.875 18.612 

 (h) Northeast monsoon season 
1992 19 13 18 20 12 16 98 
1993 24 21 28 21 21 22 137 
1994 17 17 16 16 11 22 99 
1995 17 15 8 11 11 8 70 
1996 24 16 26 19 11 28 124 
1997 32 14 22 22 20 27 137 
1998 21 13 17 17 12 22 102 
1999 22 18 19 9 11 8 87 
2000 20 15 21 13 15 12 96 
2001 25 29 22 20 24 18 138 
Total 221 171 197 168 148 183 1088 
AVE. 22.1 17.1 19.7 16.8 14.8 18.3 108.8 
S.D. 4.4833 4.8408 5.5986 4.4672 4.9844 7.2119 23.752 
C.V. 20.286 28.309 28.419 26.59 33.679 39.409 21.831 
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Fig. 4.  Figure showing the average duration of  rain (in minutes) on a rainy day 

 
 

TABLE 4(a) 
 

Number of days with different duration of rainfall, 1992 to 2001, Nungambakkam 
 

Duration in hours Months 

<1  1 -2 2-3 3-4 4-5 5-6 6-7  7-8 8-9 9-10 10-11 11-12  >12 

Jan 13(62) 5(24) 0 1(5) 0 1(5) 0 1(5) 0 0 0 0 0 

Feb 5(56) 0 0 2(22) 0 1(11) 0 0 0 0 0 0 1(11) 

Mar 3(75) 1(25) 0 0 0 0 0 0 0 0 0 0 0 

Apr 8(42) 2(11) 3(16) 1(5) 2(11) 1(5) 0 2(11) 0 0 0 0 0 

May 9(31) 7(24) 2(7) 3(10) 2(7) 4(14) 0 0 1(3) 0 0 0 1(3) 

Jun 45(56) 15(19) 6(8) 4(5) 4(5) 2(3) 3(4) 0 0 0 0 0 1(1) 

Jul 61(52) 20(17) 16(14) 6(5) 2(2) 5(4) 2(2) 3(3) 0 0 0 0 3(3) 

Aug 71(48) 28(19) 23(16) 12(8) 5(3) 1(1) 3(2) 1(1) 2(1) 0 0 1(1) 0 

Sep 71(57) 22(18) 8(6) 9(7) 5(4) 2(2) 3(2) 2(2) 0 1(1) 2(2) 0 0 

Oct 55(36) 28(18) 13(8) 13(8) 12(8) 8(5) 6(4) 1(1) 6(4) 3(2) 1(1) 3(2) 4(3) 

Nov 50(31) 23(14) 15(9) 17(11) 10(6) 12(7) 4(2) 5(3) 1(1) 1(1) 5(3) 6(4) 12(7) 

Dec 26(31) 12(14) 10(12) 5(6) 5(6) 5(6) 1(1) 1(1) 5(6) 2(2) 2(2) 1(1) 8(10) 
 
 

TABLE 4(b) 
 

Number of days with different duration of rainfall, 1992 to 2001, Meenambakkam 
 

Duration in hours Months 

<1  1 -2 2-3 3-4 4-5 5-6 6-7  7-8 8-9 9-10 10-11 11-12  >12 

Jan 10(48) 4(19) 1(5) 3(14) 1(5) 1(5) 0 0 0 0 0 0 1(5) 

Feb 3(38) 1(13) 0 0 0 0 0 2(25) 0 0 0 1(13) 1(13) 

Mar 1(50) 0 1(50) 0 0 0 0 0 0 0 0 0 0 

Apr 9(45) 3(15) 0 4(20) 1(5) 1(5) 0 1(5) 0 1(5) 0 0 0 

May 21(58) 2(6) 3(8) 6(17) 1(3) 1(3) 0 1(3) 0 0 0 0 1(3) 

Jun 41(53) 18(23) 5(6) 5(6) 5(6) 1(1) 0 1(1) 1(1) 0 0 0 1(1) 

Jul 54(52) 18(17) 13(13) 4(4) 5(5) 1(1) 5(5) 1(1) 1(1) 0 0 0 2(2) 

Aug 63(46) 24(18) 17(12) 15(11) 6(4) 5(4) 3(2) 2(1) 1(1) 1(1) 0 0 0 

Sep 61(50) 22(18) 16(13) 6(5) 4(3) 7(6) 1(1) 1(1) 1(1) 0 0 0 2(2) 

Oct 60(38) 25(16) 21(13) 16(10) 7(4) 6(4) 8(5) 1(1) 3(2) 3(2) 0 1 6(4) 

Nov 44(28) 29(18) 23(15) 13(8) 6(4) 7(4) 5(3) 3(2) 4(3) 2(1) 4(3) 1(1) 17(11)

Dec 40(42) 11(12) 8(8) 4(4) 3(3) 5(5) 1(1) 2(2) 8(8) 3(3) 0 2(2) 8(8) 
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TABLE 5(a) 
 

Number of spells with different amount of rainfall, 1992 to 2001, Nungambakkam 
 

Months Rainfall amount in mm 

 <0.5 0.5 - 2 2 - 5 5 - 10 10 -15 15 -25 25 -40 40 -55 55 -70    >70 

Jan 12(30) 10(25) 8(20) 5(13) 1(3) 2(5) 0 2(5) 0 0 

Feb 8(33) 9(38) 5(21) 0 0 0 1(4) 0 0 1(4) 

Mar 0 1(25) 2(50) 0 0 1(25) 0 0 0 0 

Apr 15(36) 10(24) 4(10) 3(7) 6(14) 1(2) 3(7) 0 0 0 

May 10(19) 14(27) 8(15) 6(12) 5(10) 1(2) 0 4(8) 4(8) 0 

Jun 28(24) 35(30) 27(23) 9(8) 10(9) 3(3) 2(2) 0 1(1) 1(1) 

Jul 58(29) 65(33) 28(14) 24(12) 7(4) 6(3) 6(3) 2(1) 2(1) 2(1) 

Aug 58(25) 73(32) 44(19) 26(11) 7(3) 9(4) 8(3) 2(1) 2(1) 0 

Sep 42(23) 48(26) 29(16) 27(15) 9(5) 19(10) 8(4) 2(1) 0 2(1) 

Oct 61(16) 128(35) 76(20) 45(12) 14(4) 23(6) 13(4) 4(1) 1(0) 6(2) 

Nov 102(19) 176(32) 110(20) 63(12) 29(5) 24(4) 20(4) 5(1) 9(2) 5(1) 

Dec 70(26) 83(30) 44(16) 29(11) 11(4) 14(5) 8(3) 8(3) 3(1) 3(1) 
 

 
 
 
 
 

TABLE 5(b) 
 

Number of spells with different amount of rainfall, 1992 to 2001, Meenambakkam 
 

Months 
Rainfall amount in mm 

 <0.5 0.5 - 2 2 - 5 5 - 10 10 -15 15 -25 25 -40 40 -55 55 -70    >70 

Jan 10(25) 13(33) 10(25) 2(5) 3(8) 0 2(5) 0 0 0 

Feb 1(6) 7(39) 3(17) 3(17) 2(11) 0 1(6) 0 0 1(6) 

Mar 0 1(50) 0 0 1(50) 0 0 0 0 0 

Apr 12(27) 14(32) 5(11) 3(7) 6(14) 2(5) 1(2) 1(2) 0 0 

May 16(29) 14(25) 9(16) 5(9) 3(5) 4(7) 0 2(4) 0 2(4) 

Jun 25(22) 39(35) 20(18) 9(8) 7(6) 6(5) 4(4) 1(1) 0 2(2) 

Jul 40(24) 42(25) 33(20) 22(13) 10(6) 9(5) 5(3) 2(1) 1(1) 1(1) 

Aug 31(16) 54(27) 42(21) 30(15) 17(9) 10(5) 6(3) 5(3) 2(1) 0 

Sep 37(20) 54(29) 33(18) 23(12) 12(6) 14(8) 8(4) 2(1) 1(1) 1(1) 

Oct 56(17) 108(33) 56(17) 51(15) 24(7) 18(5) 9(3) 5(2) 1(0) 4(1) 

Nov 72(15) 160(34) 79(17) 63(13) 33(7) 29(6) 13(3) 7(1) 5(1) 7(1) 

Dec 72(25) 82(28) 48(17) 32(11) 18(6) 8(3) 16(6) 4(1) 5(2) 3(1) 

 
 
 
 
daily rainfall spells increase considerably and spells of 
rainfall of more than 8 are also seen in both places and 
spells with values above 10 are seen only at 
Nungambakkam.   

3.3.  Time interval of occurrence of rainfall spells 
      

The spells of rainfall are classified in the interval        
of  four  hours  duration  and analysed season-wise and the  
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TABLE 6(a) 
 

Number of spells of rainfall with different intensities, 1992 to 2001, Nungambakkam 
 

Months Intensity in mm/hr 

 0 - 4 4 - 7 7 - 12 12-20 20-40 40-60   >60 

Jan 20(50) 7(18) 4(10) 4(10) 4(10) 0 1(3) 

Feb 11(46) 6(25) 5(21) 0 1(4) 1(4) 0 

Mar 2(50) 0 1(25) 0 1(25) 0 0 

Apr 25(60) 5(12) 6(14) 2(5) 4(10) 0 0 

May 23(44) 79(13) 11(21) 8(15) 3(6) 0 0 

Jun 59(51) 21(18) 13(11) 15(13) 7(6) 1(1) 0 

Jul 120(60) 23(12) 28(14) 20(10) 7(4) 0 2(1) 

Aug 119(52) 47(21) 30(13) 20(9) 9(4) 3(1) 1(0) 

Sep 80(43) 35(19) 27(15) 22(12) 16(9) 6(3) 0 

Oct 148(40) 68(18) 70(19) 53(14) 25(7) 5(1) 2(1) 

Nov 227(42) 117(22) 79(15) 67(12) 37(7) 8(1) 8(1) 

Dec 124(45) 55(20) 39(14) 35(13) 16(6) 4(1) 0 
 

 
 
 

TABLE 6(b) 
 

Number of spells of rainfall with different intensities, 1992 to 2001,  Meenambakkam 
 

MonthS Intensity in mm/hr 

 0 - 4 4 - 7 7 - 12 12-20 20-40 40-60   >60 

Jan 16(40) 11(28) 7(18) 6(15) 0 0 0 

Feb 7(39) 4(22) 3(17) 2(11) 1(6) 1(6) 0 

Mar 1(50) 0 0 0 1(50) 0 0 

Apr 24(55) 8(18) 4(9) 3(7) 1(2) 3(7) 1(2) 

May 26(47) 15(27) 7(13) 5(9) 1(2) 0 1(2) 

Jun 56(50) 16(14) 15(13) 15(13) 6(5) 2(2) 3(3) 

Jul 66(40) 39(24) 23(14) 20(12) 14(8) 2(1) 1(1) 

Aug 96(49) 34(17) 30(15) 17(9) 14(7) 2(1) 4(2) 

Sep 90(49) 30(16) 33(18) 17(9) 11(6) 3(2) 1(1) 

Oct 155(47) 53(16) 49(15) 43(13) 23(7) 7(2) 2(1) 

Nov 186(40) 110(24) 79(17) 51(11) 31(7) 9(2) 2(0) 

Dec 132(46) 58(20) 49(17) 29(10) 16(6) 4(1) 0 

 
 

 
 
frequencies were taken from starting time of rainfall spells 
in that interval. Results are tabulated season-wise for both 
Nungambakkam and Meenambakkam and standard 
deviation and co-efficient of variation are also worked out. 
The results are shown in the Tables 3(a-d) for 
Nungambakkam and Tables 3(e-h) for Meenambakkam.  
From the co-efficient of variation it may be seen that the 

occurrence of spells do not show much significance for 
any particular time interval in winter and pre-monsoon 
seasons. It is noticed from the Tables 3(c&g) that more 
consistency is observed during the time interval of   1600 
to 2400 hrs (late evening and night) and 0000 to 0400 hrs 
(early morning) i.e., 78% of the spells occur in 
Nungambakkam and nearly 79% of the spells occur at 
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Meenambakkam during this time.  The above result agrees 
with Hann’s classification of the pattern of diurnal 
variation   of   precipitation  for  the  maritime  and coastal  
climate (Asnani, 1993), where most of the precipitation 
occurs at night or during early morning. It can also be 
seen from the Tables 3(d&h), that during northeast 
monsoon period the occurrence of the rainfall spells are 
equally spread at all the time intervals of the day.  
 

3.4.  Total duration of rainfall 
      

The total number of rainy days, total duration of 
rainfall in each month (in minutes) and the average 
duration  of  rainfall  (in minutes)  on  a rainy day for each 
month for Nungambakkam and Meenambakkam were 
calculated.  The average duration of rainfall in minutes in 
a rainy day for each month is shown in Fig. 4.  It may be 
seen from the figure that the average duration is less from 
January to March with the single exception for February 
due to the special synoptic situation in February 2000.  
The average values are increasing in April and May and 
decreases thereafter to reach the values around 150. It then 
increases to 240 in October and reaches around 300 in 
November and 330 in December.  

 
3.5.  Daily duration of spells of rain 

      
Tables 4(a&b) show in greater detail the distribution 

of rainy days according to the following classification viz. 
days with duration of rainfall less than 1 hour, between 1 
hour and 2 hour etc. and more than 12 hours for both 
Nungambakkam and Meenambakkam. The percentage 
values are indicated in the bracket.  It is seen from the 
tables that in the months June to September, the period of 
southwest monsoon, on more than 65 percent of rainy 
days the duration of rainfall in a day is less than 2 hours.  
While in Northeast monsoon season the value of 
percentage of rainy days with less than 2 hours duration is 
below 55 percent.  The other durations of classification 
lying between 2 hours and 7 hours occupies 30 percent.  
Also rainy days with spells of more than 7 hours duration 
are about 15 percent. 

 
3.6.  Amount of rainfall 

      
The amount of rainfall of spells is classified into 

various intervals.  Tables 5(a&b) give the amount of 
rainfall of the individual spells, with less than 0.5 
millimeters, between 0.5 and 2 millimeters and so on to 
above 70 millimeters for Nungambakkam and  
Meenambakkam.  The percentage values are indicated in 
the bracket.   It may be seen from the tables that at both 
places, from January to September and December, the 
number of spells with amount less than 0.5 millimeters 
ranges from 20 - 35 percent and the value decreases from 

15 - 20 percent during October and November.  In fact the 
number of spells with rainfall amount of less than 2 
millimeters is about 55 percent throughout the year. In 
general the spells of more than 2 millimeters and less than 
40 millimeters occupy just around 40 percent where as the 
spells more than 40 millimeters is just 5 percent except 
during May where the value is 16 percent for 
Nungambakkam and 8 percent for Meenambakkam. 

 
3.7. Intensity of spell of rainfall 

      
As indicated earlier in the methodology the intensity 

of rainfall is taken as the amount of rainfall recorded 
divided by time duration of the spells. Tables 6(a&b) 
indicate the details of the various rainfall intensities, 0 to 4 
millimeters per hour, 4 to 7 millimeters per hour, so on 
and upto 60 millimeters per hour and above 60 millimeters 
per hour for each month for both the places.  It may be 
seen from the tables that the intensity of less than 7 
millimeters per hour ranges from 60 to 70 percent for all 
the months except for March where the value is 50 
percent.   The percentage of intensities of rainfall spell in 
the interval of 7 millimeters to 20 millimeters per hour is 
about 25 percent.  It is significant to note the spells of 
higher intensities with the amount of 20 millimeters per 
hour or more is less than 10 percent of the total value.     
 
4.  Conclusion 
      

After a detailed study of rainfall data from                 
the autographic charts of Nungambakkam and 
Meenambakkam, it is seen that the average frequency of 
rainfall spells monthwise is just around 4 in January 
decreases to negligible in March, steadily increases upto 
August, a dip in September and reaches the peak in 
November and decreases in December.  Similar trend is 
noticed in the average number of spell per rainy day as 
well as in the average duration of rainfall for each month.  
Regarding number of spells per day, upto 3 spells per day 
occupy about 75 percent during January to September and 
spells of more than 8 are seen during October to 
December.  It is also seen that the time interval of 
occurrence of rainfall spells for both Meenambakkam and 
Nungambakkan agrees with the Hann’s classification 
pattern of diurnal variation of precipitation of coastal 
classification during southwest monsoon. During 
northeast monsoon season the frequency is evenly spread 
throughout the day.  As far as the amount of rainfall of 
individual spells is concerned, rainfall amount of less than 
2 millimeter is about 55 percentage throughout the year, 
more than 2 millimeter to 4 centimeter occupies just            
40 percentage and more than 4 centimeter is just                      
5 percentage.  Regarding the intensity, spell of rain less 
than 7 millimeter per hour ranges to 60 to 70 percentage 
for all months, between 7 millimeter to 20 millimeter per 
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hour is about 25 percentage and more than 20 millimeter 
per hour is less than 10 percentage.  From the above study 
it is easy to understand the complete pattern of the rainfall 
over both for Chennai city and airport. 
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