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lkj & bl 'kks/k&i= esa izo`fr ,oa n’ked izkS|ksfxdh dk mi;ksx djrs gq, lQnjtax gokbZ vM~Ms ij 
gqbZ lkIrkfgd o"kkZ rFkk o"kkZ _rq ds nkSjku fHkUu&fHkUu vof/k ds o"kkZ vkdM+ksa dk fo’kys"k.k djus dk iz;kl  
fd;k x;k gSA laiw.kZ vof/k ds nkSjku gq, ifjorZuksa dks tkuus ds fy, n’kdokj fo’kys"k.k djus dk iz;kl 
fd;k x;k gSA o"kZ esa lIrkg la- 23 ls 38 osa ds nkSjku tk o"kkZ gksrh gS mls o"kkZ _rq dgk tkrk gSA bl 'kks/k 
i= esa o"kZ 1901 ls 2000 rd dh vof/k ds lkIrkfgd o"kkZ vkdM+ksa dk mi;ksx fd;k x;k gSA  pw¡fd _rq esa 
gqbZ o"kkZ dk fo’kys"k.k djus ds fy, lIrkg ,d NksVh vof/k gksrh gS blfy, pkj lIrkgksa ds vyx&vyx 
lewg cuk, x, gS tSls %& 1 ls 4 dks ,- lewg] 5 ls 8 dks ch- lewg vkSj blh izdkj Mh- rd ds lewgA 
izxkeh _rq ds v/;;u ds fy, lewgksa ds lfEeyu  tSl ,- $ch-] ,-$ch-$lh- rFkk ,-$ch-$lh-$Mh- ds lHkh 
fo’kys"k.k dh vko’;drk gS tSlk fd bl 'kks/k&i= esa lkIrkfgd ,oe lewg ds fy, fd;k x;k gSA 

 
100 o"kksaZ ds vkSlr lkIrkfgd o"kkZ forj.k ds cgqinh oØ ¼iksfyuksfe;y doZ½ 1 izfr’kr Lrj ij lglaca/k 

xq.kkad ¼0-94½ dk eku cgqr vf/kd ?kukRed n’kkZrk gSA lkIrkfgd vkSlr o"kkZ  ds fHkUurk xq.kkad esa 5 osa ls 8 
osa rFkk 10 osa n’kd esa le:irk fn[krh gSA 100 o"kksZa ds lkIrkfgd o"kkZ ds vkSlr fHkUurk  xq.kkad ds  
izksQkby esa pkSFks lIrkg ls 11 osa lIrkg rd le:irk fn[krh gSA 8 osa lIrkg esa o"kkZ pje lhek ij gksrh gSA 
lkIrkfgd o"kkZ ds laiw.kZ n’ked  ds fo’kys"k.k ls irk pyk gS fd lHkh n’kedksa esa lIrkg la- 1 ls 8 rd esa 
o"kkZ esa o`f) dh izo`fr fn[kh gS vkSj mlds ckn lIrkg la- 9 ls vkxs lHkh n’ked ekuksa ds fy, fxjkoV dh 
izo`fr ns[kh xbZ gSA lewg lh- dk izofr fo’kys"k.k eq[; :Ik ls ?kukRed izo`fr dks n’kkZrk gS ftldk lglaca/k 
5 izfr’kr Lrj ij 0-20 vf/kd gSA gkyk¡fd lHkh lewgksa ds n’kedksa ds izofr fo’kys"k.k 1 izfr’kr Lrj ij 
cgqr mPp lglaca/k xq.kkad ¼lh-lh-½ yxHkx $0-95 dks n’kkZrs gSaA lewgksa ds lfEefyr izo`fr fo’kys"k.k ,-$ch-
$lh- rFkk ,-$ch-$lh-$Mh- lewgksa ds fy, ?kukRed izo`rksa dks n’kkZrsa gS ftldk lglaca/k xq.kkad  5 izfr’kr 
Lrj ij 0-25 ,oa 0-20  gSA bu lewgksa ds fy, n’kedksa dh izo`fr esa Hkh cgqr vf/kd lglaca/k xq.kkad 1 izfr’kr 
Lrj yxHkx 0-95 ls vf/kd fn[krk gSA lQnjtax gokbZ vM~Ms ij vkSlr o"kkZ] vR;f/kd o"kkZ vkSj de o"kkZ 
ik¡posa] lkrosa  rFkk pkSFksa n’ked esa ns[kh xbZ gS ftuds eku Øe’k % 594 fe- eh-] 708 fe-eh- rFkk 472 fe- eh- 
ik, x, gSA nks vk/kh  'krkCnh tSls %& 1901 ls 1950 ,oa 1951 ls 2000 rd dh vof/k ds fo’ys"k.k ls fdlh 
egRoiw.kZ izo`fr dk irk ugha pyk gSA 

 
ABSTRACT. The analysis of weekly rainfall and of different period during rainy season of Safdarjang airport 

using techniques like trend and decile have been attempted. Decadal analysis is also attempted to see any changes during 
the entire period. Rainy season is defined as rainfall received from week no. 23rd to 38th. Weekly rainfall data for period 
1901 to 2000 is utilized for this location. As week is a shorter period to analyze rainfall for the season groups of different 
periods consisting of 4 weeks such as 1-4 as ‘A’, 5-8 as ‘B’ and so on up to ‘D’ is formed. For study of progressive 
season combination of groups such as ‘A+B’, A+B+C and ‘A+B+C+D’ are also subjected to analysis as done for weekly 
as well for group.  

 
The average weekly rainfall distribution indicates very high positive value of coefficient of correlation (0.94) 

significant at 1% level. The coefficient variation (C.V.) of weekly average rainfall shows consistency from decade 5th to 
8th and 10th. Profile of average C.V. of weekly rainfall for 100 years shows consistency from week 4 to 11. Week no. 8 
shows peak of rainfall. Overall decile analysis of weekly rainfall shows increasing tendency from week no. 1 to 8 for all 
deciles and then decreasing tendency from week no. 9 on words for all decile values. Trend analysis of group ‘C’ shows 
significant positive tendency with correlation as +0.20 significant at 5% level. However trend analysis of deciles of all 
groups shows very high C.C. around +0.95 at 1% level. Trend analysis of combination of groups shows positive trend for 
A+B+C and for A+B+C+D with a C.C. of 0.25 and 0.20 at 5% level. Trend of deciles for these groups also shows very 
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high C.C. values around +0.95 at 1% level. Average, excess and deficient rainfall seen at Safdarjung airport is 5th, 7th and 
4th decile with values as 594, 708 and 472 mm respectively. Analysis of two halves of century, viz., 1901-50 and               
1951-2000 shows no significant trend.  

 
Key words & Week, Rainfall, Decile, Trend, Decade, Analysis, Safdarjang, Rainy season. 
 
 

 
1.  Introduction 
      

Meteorological parameters at particular location has 
been studied by many scientists in the past using different 
techniques. Rainfall phenomenon, being most important 
parameter, particularly during monsoon season has got 
large scope to analyze for country as a whole or even for a 
particular location. Many authors have attempted to study 
this parameter in the past for entire country, state, sub-
division, and district and even for a station.  Recently 
Basu et al. (2004) did a statistical analysis of rainfall 
distribution and trend of rainfall anomalies of districts of 
West Bengal during monsoon and showed that there is an 
increase in trend of monsoon rainfall anomalies for 
Coochbehar district, sub-division Gangetic West Bengal 
and for Nadia district. Recent trends in rainfall of 
Bangalore have been studied by Mohapatra (2002). 
Analysis of daily rainfall at Coimbatore has been studied 
by Krishnan et al. (1995). Time series analysis of annual 
rainfall over different locations of India has been studied 
by Alvi and Koteshwaram (1985). Trend and fluctuations 
of seasonal and annual rainfall of Tamilnadu has been 
studied by Dhar et al. (1982). Decile techniques have been 
used on drought analysis during monsoon season by Das 
et al. (2003) for six selected locations in the country 
including Delhi. As far as Delhi is concerned, Lal et al., 
(1992) have studied trends and periodicities of monsoon 
and annual rainfall of 12 districts of Haryana and Delhi 
and observed significant increasing trend in mean annual 
and seasonal rainfall over Delhi and Rohatak. 

 
With this background the authors has attempted to 

see the changes in weekly rainfall and of different groups 
of weeks during rainy season for 20th century. The study is 
further extended to work out the probable amount of 
rainfall at certain probability.  
  
2.  Data and methodology 
 

In this paper weekly rainfall analysis of Safdarjang 
observatory of Delhi during rainy season is studied by 
using weekly rainfall data. Safdarjang observatory is 
chosen keeping in view its central location in Delhi and 
proximity to Parliament house, Rashtrapati Bhavan, 
different ministries and embassies. The ‘Rainy Season’ for 
this study is defined as ‘Rainfall received during period 
from 4th June to 23rd September’. The initial date of season 
is chosen considering the standard week which begins 
from  4th  in  the  month  of June. The last date of season is  

TABLE  1 
 

 Standard week no. & corresponding period 
 

Week No. 

& Month 

     Period   Week No. 

  & Month 

Period 

1   January 
2       ″ 
3       ″ 
4       ″ 
5       ″ 
6   February 
7       ″ 
8       ″ 
9       ″ 
10  March 
11     ″ 
12     ″ 
13     ″ 
14  April 
15     ″ 
16     ″ 
17     ″ 
18     ″ 
19   May 
20     ″ 
21     ″ 
22     ″ 
23   June 
24     ″ 
25     ″ 
26     ″ 

1 – 7 
8 – 14 
15 – 21 
22 – 28 
29 – 4  February 
5 – 11 
12 – 18 
19 - 25 
26 – 4* March 
5 – 11 
12 – 18 
19 – 25 
26 – 1   April 
2 – 8 
9 – 15 
16 – 22 
23 – 29 
30 – 6    May 
7 – 13 
14 – 20 
21 – 27 
28 – 3    June 
4 – 10 
11 – 17 
18 – 24 
25 – 1    July 
 

27  July 
28    ″ 
29    ″ 
30    ″ 
31    ″ 
32  August 
33    ″ 
34    ″ 
35    ″ 
36  September 
37    ″ 
38    ″ 
39    ″ 
40  October 
41    ″ 
42    ″ 
43    ″ 
44    ″ 
45  November 
46    ″ 
47    ″ 
48    ″ 
49  December 
50    ″ 
51    ″ 
52    ″ 

2-8 
9 – 15 
16 – 22 
23 – 29 
30 – 5   August 
6 – 12 
13 – 19 
20 – 26 
27 – 2   September
3 – 9 
10 - 16 
17 - 23 
24 – 30 September
1 – 7 
8 – 14 
15 – 21 
22 – 28 
29 – 4   November
5 – 11 
12 – 18 
19 - 25 
26 – 2   December
3 – 9 
10 – 16 
17 – 23 
24 – 31# 

 

* In leap year week no. 9 will be 26 February – 4 March 
# Last week no. 52 will have 8 days from 24 – 31 December 

 
 
 
chosen as 28th September as no occurrence of significant 
rainfall is observed after week no. 38th (22nd to 28th  Sept.). 
Thus, the study involves 16 weeks of rainfall during the 
defined season. The weekly rainfall data has been taken 
from National Data Center (NDC), Pune. It is to mention 
that the daily data is initially scrutinized by Regional 
Meteorological Centre (RMC), New Delhi and then sent 
to NDC for processing. It involves mainly quality and 
consistency checks. Errors found are communicated to 
RMC, New Delhi for verification. After receiving 
verification list, the data is then made available for 
archival. Further as a product, weekly rainfall are prepared 
as per standard table for users (Table 1).  
 

The rainfall analysis includes of average weekly 
rainfall distribution, trend of weekly rainfall for 100 years 
of  period and  weekly, decadal  & decile analyse. Weekly  
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Fig. 1. Weekly average rainfall distribution 

 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 2. Trend of average weekly rainfall 

 
 
rainfall data is represented by forming intervals such as    
5-10, 10-20 mm etc. for each decile. Actual values for 
rainfall more than 5 mm are furnished in tabular form for 
detailed study. As week is a short period for studying 
rainfall pattern for the period of 16 weeks, the study is 
extended by forming groups of four weeks each following 
Das et al., (2003). The behaviour of rainfall has been 
observed for different groups consisting of four weeks 
since week number 23rd (4th June to 10th June) to 38th (15th  
Sept to 21st Sept). Each group is identified as ‘A’ (week 
23rd to 26th), ‘B’ (week 27th to 30th), ‘C’ (week no. 31st to 
34th) and ‘D’ (week no. 35th -38th). To study the pattern of 
progressive season the groups have been further extended 
by combination such as ‘A+B’, ‘A+B+C’ and 
‘A+B+C+D’.  
 

The changes, if any, in weekly rainfall pattern and of 
all groups is studied by applying trend analysis. Gibs and 
Maher (1967) recognized that common statistical 
measures such as ‘arithmetic mean’, ‘average’ and 
‘normal’ are often poor indicators of event like rainfall. 
They surmised that same rainfall amounts are not 
normally distributed so it could be best described by 
quoting the limits of certain proportion of the occurrences. 
The method proposed by them is based on limits of each 
of  10%  or  decile  of  the  ordered distribution of rainfall. 

 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 3. Variation in decadal CV of average weekly rainfall 

 
 
 
 
 
 
 
 
 
 
 
 

 
Fig. 4. Profile of average of CV weekly rainfall for period 1901-2000 

 
 
The series of rainfall of 100 years of period containing all 
the groups is arranged in increasing order from 1901-2000 
and decile values from 1 to 9 are found out for analysis. 
As the 10th decile value is the extreme rainfall value, 10th 
decile, naturally shows very high amount of rainfall and 
practically seems to be abnormal, hence it is not taken into 
account. Rainfall amount (mm) received at each decile for 
all the groups is plotted to see the tendency. Linear 
tendency suggests that rainfall amount observed at each 
decile is increasing proportionately. This helps to find out 
the probability in terms of decile of certain amount of 
rainfall and vice versa. The results of study provide 
information on some of climatological aspects of  
monsoon rainfall of 20th century. The changes, if any, of 
rainfall climatology for two periods, viz., from 1900-1950 
and 1951-2000 are also studied and compared. 
 
3.  Results and discussions 
 

3.1.  Weekly rainfall climatology 
 

Fig. 1 shows the profile of weekly average rainfall 
worked out for 100 years period. When a polynomial 
curve is fitted for this distribution, it is clearly seen that 
there is a systematic rise in rainfall from week number         
1 to 9  and  fall  thereafter.  This kind of picture provides a 

WEEKLY AVERAGE RF DISTRIBUTION y = -0.6x2 + 11.0x + 2.3
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Figs. 5(a-d). Trend of rainfall for different groups 

valuable input to agricultural and hydrological planners. 
There is very high coefficient of correlation of 0.94 
significant at 1% level between weekly rainfall and week 
number based on the second order polynomial fitted to the 
data.  Using this equation in general prediction of weekly 
rainfall can be worked out for a given season. 

 
Fig.  2 shows the trend analysis of average weekly 

rainfall worked out for 16 weeks during the period under 
consideration. The equation of trend line shows positive 
non-significant trend with time. The highest average 
weekly rainfall was observed as 88.5 mm in 1933 and 
lowest as only 6.3 mm in 1928. However, the mean of 
average weekly rainfall of rainy season of 100 years is 
worked out to be 37.3 mm.  
 

Coefficient of variation (CV) has been calculated for 
each decade for weekly rainfall and shown in Fig. 3. As 
CV is the measure of comparative analysis of variation, it 
indicates the homogeneousness, consistency of the values 
for the period under consideration. In other words this is 
an indicator which shows the comparative variations of 
rainfall for every 10 years of period. The higher CV 
indicates inconsistency and in homogeneity series and vice 
versa. Fig. 3 shows that the highest value of CV (55.6) is 
observed in 4th decade (1931-40). There is a secondary 
peak during 1981-90 and 1901-10. However it shows 
almost the consistent values of CV of the range 32 to 36% 
in the remaining period.  
 

Fig. 4 shows the profile of weekly average CV of 
rainfall data.  It is seen that from 10th week there is 
increasing trend. The CV rapidly increases during last two 
weeks.  The weekly rainfall is more stable with less inter-
annual variation during weeks (5-10) covering July and 
first half of August. It is more random in September 
followed by June. 
 

3.2.  Decile analysis 
 
Table 2 shows the decile values from 1 to 9 of 

rainfall from week no. 1 to 16. Rainfall analysis of all 
weeks for all deciles is carried out by forming intervals, 
viz., ≥ 5 - 10 mm, >10 - 20 mm,    > 20 - 30 mm, > 30 –  
40 mm, > 40 - 50 mm, > 50 – 60 mm, > 60 - 70 mm, > 70 
- 80 mm, > 80 - 90 mm, > 90 – 100 mm, > 100 – 120 mm 
and > 120 mm.  
 

Week no. 1 does not represent any interval from 
Decile 1 to 5. Even at Decile 6 and 7 it shows rainfall 
below 10 mm. Declie 8 represents interval  20 - 30 mm 
and 9 interval 40 - 50 mm with a value of 26.2 mm and 
40.8 mm respectively. It means the chances of rainfall         
≥ 20 mm and ≥ 40 mm is only 20% and 10% respectively. 
Hence  the  period  from 4th to 10th June, i.e., week no. 23rd  
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TABLE 2  
 

Decile values at different intervals of rainfall for week-1 to 16 
 

Week No.→ 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

D-1  RF ≥ 5-10 mm 
 

                

D-2  RF ≥ 5-10 mm 
 

     5.1 7.2 6.6 5.3        

D-3  RF  ≥ 5-10 mm  
                 10-20 mm    
 

   5.0 
 

 
10.6 

 
15.7 

 
15.0 

 
15.6 

 
10.1 

 
10.9 

 
11.0 

     

D -4 RF  ≥ 5-10 mm    
        RF > 10-20 mm 
        RF > 20-30 mm 
 

   9.2 
 

 
16.1 

 

 
 

21.1 

 
 

23.4 

 
 

29.2 

 
 

24.2 

 
 

23.7 

 
14.5 

 

  8.4 
 
 

  

D-5  RF  ≥ 5-10 mm    
         RF > 10-20 mm 
        RF > 20-30 mm 
        RF > 30-40 mm 
 

 6.9 
 

8.4 
 

 
16.1 

 

 
 

21.1 
 

 
 
 

29.0 

 
 
 

35.0 

 
 
 

44.0 

 
 
 

39.7 

 
 
 

31.2 

 
 

24.2 
 

 
14.3 

 

8.9 
 

6.0 
 

  

D-6 RF  ≥ 5-10 mm     
      RF > 10-20 mm 
      RF > 20-30 mm 
      RF > 30-40 mm 
      RF > 40-50 mm 
      RF > 50-60 mm 
      RF > 60-70 mm 
 

6.0 
 

 
12.4 

 

 
16.8 

 

 
 

24.1 
 

 
 
 

34.4 
 

 
 
 
 

45. 0 
 

 
 
 
 

42.6 
 

 
 
 
 
 
 

64.4 

 
 
 
 

49.8 
 
 

 
 
 

39.4 
 
 

 
 
 

33.0 
 

 
 

24.8 
 

 
 

21.2 
 

 
 

16.2 
 

  

D-7 RF  ≥ 5-10 mm     
      RF > 10-20 mm 
      RF > 20-30 mm 
      RF > 30-40 mm 
      RF > 40-50 mm 
      RF > 50-60 mm 
      RF > 60-70 mm 
      RF > 70-80 mm 
 

9.1 
 

 
19.7 

 
 

25.3 
 
 
 

 
 
 

37.9 

 
 
 
 
 

52.7 

 
 
 
 
 
 

67.8 

 
 
 
 
 
 

66.0 

 
 
 
 
 
 
 

79.6 

 
 
 
 
 
 

64.8 

 
 
 
 

47.8 

 
 
 
 

49.7 

 
 
 
 

48.6 

 
 
 
 

46.4 

 
 
 

36.2 

 
6.1 

 
7.4 

D-8 RF  ≥ 5-10 mm     
      RF > 10-20 mm 
      RF > 20-30 mm 
      RF > 30-40 mm 
      RF > 40-50 mm 
      RF > 50-60 mm 
      RF > 60-70 mm 
      RF > 70-80 mm  
      RF > 80-90 mm   
      RF > 90-100 mm   
 

 
 

26.2 
 

 
 
 

30.7 

 
 
 
 
 

52.1 

 
 
 
 
 

54.9 

 
 
 
 
 
 
 
 

87.1 

 
 
 
 
 
 
 
 
 

97.2 

 
 
 
 
 
 
 
 
 

91.2 

 
 
 
 
 
 
 
 
 

98.7 

 
 
 
 
 
 
 
 
 

92.1 

 
 
 
 
 
 

64.9 

 
 
 
 
 
 
 

78.2 

 
 
 
 
 
 

63.4 

 
 
 
 
 
 

69.4 

 
 
 
 
 

59.6 

 
 
 

33.5 
 
 

 
 

23.6 

D-9 RF  ≥ 5-10 mm     
      RF > 10-20 mm 
      RF > 20-30 mm 
      RF > 30-40 mm 
      RF > 40-50 mm 
      RF > 50-60 mm 
      RF > 60-70 mm 
      RF > 70-80 mm 
      RF > 80-90 mm 
      RF > 90-100 mm  
      RF 100 -120 mm  
      RF > 120 mm  
 

 
 
 
 

40.8 

 
 
 
 
 

53.7 

 
 
 
 
 
 
 

77.6 

 
 
 
 
 
 
 
 
 

93.5 

 
 
 
 
 
 
 
 
 
 
 

114.0

 
 
 
 
 
 
 
 
 
 
 

136.0

 
 
 
 
 
 
 
 
 
 
 

131.0

 
 
 
 
 
 
 
 
 
 
 

132.8

 
 
 
 
 
 
 
 
 
 
 

124.4

 
 
 
 
 
 
 
 
 
 

108.2

 
 
 
 
 
 
 
 
 
 
 

121.6

 
 
 
 
 
 
 
 
 
 

102.0 

 
 
 
 
 
 
 
 
 
 

101.0 

 
 
 
 
 
 
 
 
 
 

126.0 

 
 
 
 
 
 
 
 

83.8 

 
 
 
 
 
 
 

77.0 

 
 

 
do not show occurrence of significant rainfall. Week no. 2 
does not represent any interval from Decile 1 to 4. 
However it represents intervals from ≥5 - 10 mm,             
>10 - 20 mm, >30 - 40 mm and >50 - 60 mm at higher 

deciles. It shows 50% chances of occurrence of rainfall          
≥ 6.5 mm, 30% of rainfall ≥ 10 mm, 20% of rainfall ≥ 30 
mm and 10% of rainfall ≥ 50 mm. The period 11th to 17th 
June shows progress of rainy season. Week no. 3 also 
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does not represent any interval from Decile 1 to 4. It 
represents intervals from ≥ 5 - 10 mm, >10 - 20 mm, >20 - 
30 mm > 50 - 60 mm and > 70 – 80 mm at higher deciles. 
It shows 50% chances of rainfall ≥ 5 mm, 40%, 30% and 
20% chances of rainfall ≥ 10 mm, 20 mm and 50 mm 
respectively.  With 10% probability it shows rainfall ≥ 70 
mm. The period 18th to 24th June shows further progress of 
rainy season. Week no. 4 however represents all the 
intervals up to 90-100 mm indicating probability of 
occurrence of rainfall as 100%. Significant rainfall is seen 
from decile 5 onwards. Chances of occurrence of rainfall 
≥ 10 mm, 20 mm, 30 mm, 50 mm and 90 mm are 50%, 
40%, 30%, 20% and 10% respectively. This week 
represent period from 25th June to 1st July. Hence the 
period 25th June 1st July may be considered as the normal 
period for onset of monsoon over Delhi with rainfall as 
the criteria. It endorses the earlier finding (IMD 1943), the 
normal date of onset of monsoon as 29th June with 
standard deviation of 7 days. 
 

Week no. 5 shows occurrence of significant rainfall 
from decile 3 onwards and represents all the intervals up 
to 100-120 mm. Week (6, 7, 8 and 9) (period 16th - 22nd 
July) shows almost similar pattern of weekly rainfall but  
representing all the intervals from decile 2 to 9 with 
significant rainfall. However week 8  shows higher values 
of rainfall at each decile compared week no. 6, 7 and 9. 
The average weekly rainfall at decile 8 is 52.2 mm which 
almost coincides with the average weekly rainfall for 100 
periods as discussed above. It means the period 23rd to 29th 
July shows the peak weekly rainfall period. Analysis of 
week no. 1 to 8 shows systematic increase in weekly 
rainfall up to week no. 8 and  weeks (6-9) covering 9th  
July  to 5th  August are the  rainiest period for Delhi. 
 

The rainfall gradually decreases from week 10.   
Week no. 10 shows occurrence of significant rainfall from 
decile 3 onwards and represents all the intervals up to 
100-120 mm.  However during week no. 12, i.e., from 
period 20th to 26th August, there is a drastic decrease in 
rainfall and the rainfall again increases during week no. 
13. It indicates that the weak monsoon condition normally 
prevails over Delhi during 20-26 August. 
 

Week no. 15 (i.e., from 10th to 16th Sept.) and week 
no.16 (i.e., from 17th to 23rd Sept.) shows occurrence of 
significant rainfall for decile 8 and 9 only.  Hence, there is 
a significant decrease in rainfall from the week of 10-16 
September.  According to IMD (1943), monsoon normally 
withdrawn from Delhi around 15th September. 
 

3.3.  Inter-annual variation of monthly rainfall 
 

Figs. 5(a-d) shows the interannual variation of 
monthly rainfall  during various sub-periods.  The average   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figs. 6(a-c). Trend of rainfall for different sub-period of monsoon season 
 
 
rainfall observed during Group ‘A’  (June) is 67.6 mm. No 
significant change in rainfall with time is seen for this 
period. Group ‘B’ (July) shows highest amount of average 
rainfall, i.e., 181.9 mm out of all groups, indicating active 
phase of monsoon over the station which is well known 
fact.   Trend  analysis  suggests  no  significant  change  in  
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Figs. 7(a&b). Trend of rainfall for period (a) 1901-50 and (b) 1951-2000 
 
 
 

rainfall with time for this period. The average rainfall of 
Group ‘C’ (August), i.e., 194.2 mm indicates continuation 
in active phase of monsoon. Positive tendency in rainfall 
is seen during this period with coefficient of correlation as 
0.26 which is significant at 5% level. Group ‘D’ 
(September) shows no trend. Average rainfall of this 
period observed is 98.9 mm. Overall trend analysis shows 
significant positive tendency during week no. 31st to 34th 
i.e., 30th July to 26th August.  
 

3.4. Inerannual variation of seasonal progressive 
total rainfall 

 
Periods ‘A+B’, ‘A+B+C’ and ‘A+B+C+D’ shows 

the progressive  total  monsoon rainfall representing     
June – July, June – August and June – September 
respectively over Delhi. All these periods show linear 
increasing tendency from decile 1 to 9 with significant 
coefficient of correlation at 5% level [Figs. 6(a-c)].  

 
3.5.  Comparative study between two half of century 

of seasonal rainfall 
 

Figs. 7(a&b) shows the graph of weekly rainfall and 
time for the period 1901 to 1950 and 1951-2000. The 

trend shows non-significant trend during both the periods. 
The average rainfall is worked out to be 555.6 mm and 
640.3 mm respectively during 1901-50 and 1951-2000.  
However, the highest is seen to be 1421.6 mm in 1933 
which is 284% of the average and lowest in 108.6 mm in 
1928 which is only 20% of the average during 1901-50.  
No trend is seen in this half century. The highest value is 
seen to be 1191.0 mm in 1965 which is 186% of average 
and lowest value is seen to be 236.2 mm in 1987 which is 
36.9% of average. Overall comparison shows that there 
are no significant variations in seasonal rainfall in these 
two halves of the century. 
 
4. Conclusions 
 

The average weekly rainfall for 100 years indicates 
very high with the week number with CC of 0.94 
significant at 1% level. The average weekly rainfall for 
the period 1901 to 2000 shows no significant trend. 
Variation in coefficient variation (C.V.) of weekly average 
rainfall shows highest value of 55.6 in decade 4th. 
However from decade 5th to 8th and 10th it shows lower 
value around 35.0 indicating consistency in the series.  
Profile of average C.V. of weekly rainfall for 100 years 
shows consistency from week 4 to 11. Weekly decile 
analysis of 1 to 3 does not represent significant rainfall up 
to decile 4. Rainfall ≥ 20 mm is seen only at decile 8 and 
9. However from week no. 4 drastic rise in rainfall amount 
for all intervals up to 100-120 mm is observed mainly due 
to on set of monsoon. Week no. 5 to 8 shows further 
increase in tendency of rainfall which covers almost July 
month.  Week no. 8 shows peak of rainfall with 70% 
chances of rainfall ≥ 15.6 mm, 50% of 44.0 mm, 30% of 
79.6 mm and 10% of 132.8 mm. Week no. 9 to 12 shows 
the decreasing phase of weekly rainfall. Week 13 to 16 
shows the pattern similar to week no. 1 to 4.  Overall 
decile analysis of weekly rainfall shows increasing 
tendency from week no. 1 to 8 for all deciles and then 
decreasing tendency from week no. 9 onwards. The 
rainfall of group ‘C’ (August)  shows significant positive 
trend. Trend analysis of combination of groups shows 
positive trend for A+B+C  (June – August) and for 
A+B+C+D (June – September) with a C.C. of 0.25 and 
0.20 at 5% level.  Analysis of two halves of century, viz., 
1901-50 and 1951-2000 shows no significant trend. 
However, the average rainfall of rainy season for first and 
second half is seen to be 555.6 and 640.3 mm.  
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