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Daily rainfall records for 50 years (1961 to 2010) were used to determine the start and 

end of rainy seasons in the south western region of Sri Lanka. The study was based on 

data records obtained from two weather stations in Colombo and Galle situated in the 

western and southern coastal belts of Sri Lanka respectively, that have two growing 

seasons Yala and Maha. The start and end dates were determined by using a method that 

is based on cumulative rainfall measured during a season. Substantial interannual 

variability is seen in start and end of rainy seasons in this study. 

 

For the Yala season, the mean start and end dates are in the standard weeks 12.0±2.3 and 

24.1±2.0 (March 24th to June 20th) respectively. For the Maha season the mean start and 

end dates are in the standard weeks 35.4±2.0 and 49.6±2.0 (September 5th to December 

15th) respectively. The mean duration of the rainy season for Yala and Maha are 12.1±2.6 

weeks and 14.2±2.3 weeks respectively. The start date and the duration of the rainy 

season for both Yala and Maha are correlated, leading to early start dates resulting in 

longer rainy seasons. It can be concluded from this study that it is possible to use daily 

rainfall records to determine the mean start and end dates of rainy seasons in the south-

western region of Sri Lanka. 
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1. INTRODUCTION 

 

Sri Lanka is an island located south of the Indian subcontinent close to the equator. 

Agriculture, particularly paddy is heavily dependent on the variability and the distribution 

of amount of rainfall received duration of the growing season (Domroes, 1993). The 

major paddy producing seasons in Sri Lanka are named as Yala (April - September) and 

Maha (October – March). Depending on the mean annual rainfall it receives, the country 

is divided into two regions, the wet zone and the dry zone. The wet zone which contains 

the central highlands and extends to the low land coastal regions of the southwest sector 

of Sri Lanka, receives rainfall predominantly from two monsoons; the southwest 

monsoon and the northeast monsoon. The mean start and end of the southwest monsoon 

are defined traditionally as being the months of May and September respectively while 

for the northeast monsoon they are defined as being the months of December and 

February of the following year, respectively. The dry zone which covers about 60% of the 

total land area of Sri Lanka, consists of low altitude areas of the coastal belt.  The dry 

zone receives rainfall mainly from the northeast monsoons. The rainy season in this area 

which commences in October and ends in January is short and hence rainfed cultivation is 

possible only for about 4 months. The natural vegetation in the dry zone has adopted to 

seasonal changes where crop growth is dependent on the availability of water.  

The start, end and duration of growing season depends on the geographical location under 

consideration (Benoit, 1977; Stern et. al., 1982; Holland, 1986; Sivakumar, 1988; 

Stewart, 1988). By using long term daily rainfall data for many locations in the southern 

Sahelian and Sudanian climatic zones of West Africa, Sivakumar (1988) has shown that a 

significant relationship exists between the date of start of rains and the duration of the 

rainy season. The early start of rain produces a longer growing season. Stewart (1988) 

carried out a study using rainfall data from number of countries in Africa Asia, the Near 

East and North America. The study suggests that using the correlation between the start 

and end of rain, there is a possibility of using the rainy season potential. Although 

present, the correlation is weak between the start and rainfall amount. A study carried out 

in the Sudan Savanna of Northern Nigeria (Ati, 2002) has concluded that traditional 

methods of determining the start dates are unreliable and new methods which would 

reduce false starts are required. A Nigerian study (Odekunle, 2006) to assess the relative 

efficiency of using rainfall amounts and the number of rainy days has shown that both are 

effective in determining the mean rainfall start and end dates. The study suggests that 

rainy days should be used to determine start and end dates for Nigeria when individual 

years are considered.  

Studies analysing the connectivity between the start of rain and seasonal characteristics 

are somewhat limited in the literature on Sri Lanka. Punyawardene et. al. (2002) used 

stochastic rainfall generator/model and simulated weekly rainfall data to determine 

whether there is a relationship between the date of start of the seasonal rains and seasonal 

characteristics in the north central part of the country, located in the dry zone. They 

conclude that there is no strong evidence to suggest that the start of rain impacts the 
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amount of rainfall or the duration of the season. Sonnadara (2015) in a recent study 

carried out using daily rainfall data has shown that for the northeast region of Sri Lanka, 

start dates and duration of growing season is weakly correlated with early starts leading to 

a longer growing season. The present study is a sequel to the previous work but focused 

on the southwest region of Sri Lanka.  

This study focuses on studying daily rainfall data observed at two coastal stations in the 

wet zone that receive rainfall predominantly from the southwest and northeast monsoons 

to (1) determine dates of the mean start and end of rain for the two growing seasons, 

namely Yala and Maha (2) study the interannual variations of the start and end dates and 

(3) find a link between the start date and the duration of the rainy season in the south 

western region of Sri Lanka, if such a link exists. The early identification of the potential 

of the season using events such as temporal patterns of the wet and dry spells leading to 

the start of the rainy season is not considered in the present work.  

 

2. METHODOLOGY AND IMPLEMENTATION 

 

The meteorological observations in Sri Lanka have a long history dating back to as far as 

1850. The data for this study were obtained from the Department of Meteorology in Sri 

Lanka which is one of the oldest government departments in the country and responsible 

for collection maintenance and monitoring of metrological and climatological parameters. 

Two first order stations Colombo and Galle in the coastal area of the wet zone were 

selected for the present study. One reason for selecting two stations is to verify the 

robustness of the results against each other. The selected stations receive rainfall during 

the southwest and northeast monsoons and display a clear bimodal rainy season. Daily 

rainfall measurements during the 50-year period from 1961 to 2010 were utilized. The 

coordinates of these two stations together, the annual mean rainfall and the estimated 

percentage of missing data during the period under consideration are provided in Table 1. 

The geographical locations of these two stations as well as the locations of other first 

order stations in the coastal belt are provided in Figure 1.  

 

Table 1: Summary of the rainfall stations selected for the study 

 

Station Latitude 

N 
Longitude 

E 
Period 

considered 

Annual 

Rainfall 

(mm) 

Missing  

Data 

% 

Colombo 9.68 80.03 1961-2010 1,256 0.4 

Galle 8.58 81.25 1961-2010 2,349 0.2 

 

As shown in Table 1, the percentage of missing daily rainfall data during the 50-year 

period considered in this analysis varied from 0.4% to 0.2%. For the present analysis, the 

missing data were filled with the long term mean rainfall amounts estimated for the given 

day.  
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One can consider either rainfall amounts or rainy days to estimate the rainy season start 

and end dates. In one of our earlier studies on rainfall in the dry zone, we successfully 

used rainy days to determine start and end dates (Sonnadara 2015). Using rainfall 

amounts can result in false start and end dates, if isolated showers occur, which is a 

distinct possibility in the dry zone (Punyawardene, 2002). However, in the wet zone, the 

conditions are quite different, and isolated showers are less frequent. In addition, a clear 

separation between two rainy seasons is essential for the method adopted here. Figures 2a 

and 2b show the 5-day totals of rainfall amounts and rainy days for Colombo. A day with 

rainfall exceeding 1.0 mm was considered as a rainy day. Comparatively, there is a more 

marked separation between the two seasons when rainfall amounts are considered instead 

of rainy days. The same pattern was observed for the Galle data as well. Thus, to 

determine the start and end dates, cumulative distributions based on rainfall amounts was 

used in this study instead of rainy days.  

 

In general, the effective period of the Yala season rainfall can be considered to be from 

April to September while the effective period of the Maha season rainfall can be 

considered to be from October to March of the following year. The effective period of the 

rainy season can vary especially between the wet zone and dry zone (Suppiah 1985). 

First, a shift of 1 month was made in the calendar year so that the effective periods of the 

rainy seasons appear in the middle of the two 6 months seasons (see Figure 2). Then the 

data set was divided into two seasons from February to July and August to January of the 

following year. To reduce statistical uncertainties, the rainfall amounts were computed 

considering 5-day intervals for each season and then the cumulative rainfall amounts were 

also computed considering 5-day intervals. The data from all the available years were 

combined and a polynomial was fitted to the data to produce a smooth curve. In an earlier 

study (Odekunle 2006) the point of maximum positive curvature of the curve was defined 

as the time of rainfall start while the point of maximum negative curvature was defined as 

the time of rainfall end. In this work in addition to adopting the above definition, the end 

date was extended by an additional 14 days from the point of maximum negative 

curvature since it has been shown that this is the approximate period required to match 

the probability of rain estimated at the start and the end dates (Sonnadara 2015). A cubic 

spline interpolation was first used to interpolate the fitted data for daily intervals. Then 

the derivates and then the curvature of the curve at each interval were calculated. The day 

corresponding to the maximum positive curvature was considered as the start date and the 

day corresponding to the maximum negative curvature plus 14 days was considered as the 

end date.  

 

Once the percentage of rainfall amounts corresponding to the mean start and end of the 

rainy seasons were estimated, the same percentage values were used to calculate the 

annual start and end dates for each station separately. This was done by computing the 

cumulating percentage of the rainfall amounts for individual years.  The time between the 

start and end dates of a rainy season was considered as the duration of the rainy season. 



  

5 

 

 

 

3. RESULTS AND DISCUSSION 

 

3.1 Start and end of the rainy season 

 

Figures 3a and 3b show the cumulative percentage of rainfall for Colombo calculated 

with 5-day total rainfall for the two rainy seasons Yala and Maha respectively. On the 

same graphs, the point of maximum positive curvature defined as the mean start date and 

the point of maximum negative curvature plus 14 days defined as the mean end date are 

also shown. The mean start of rains during the Yala season occurs towards the last week 

in March, around March 25th while the mean end of rains occurs towards the third week 

in June around June 22nd. The start corresponds to about 15% of the cumulative seasonal 

rainfall while the end corresponds to about 86% of the cumulative seasonal rainfall. The 

duration of the rainy season is limited to about 89 days which is approximately 3 months. 

For the Maha season, the mean start occurs towards the first week in September, around 

September 2nd, while the end of rains occurs towards the third week in December, around 

December 20th. The start corresponds to about 10% of the cumulative seasonal rainfall 

while the end corresponds to about 93% of the cumulative seasonal rainfall. The duration 

of the Maha season is 109 days, which is approximately 3.5 months, which is longer than 

the duration of the Yala season. A similar pattern is observed in Galle during the Yala 

season where start and end dates occur a few days earlier compared to Colombo. 

However, for the Maha season, while the start date is late, the end date arrives early in 

Galle in comparison to Colombo. Thus, the duration of the rainy season for Maha 

observed at Galle corresponds to a slightly shorter rainy season (roughly 15 days less) 

when compared with Colombo. The mean start and end dates obtained through this 

analysis are shown in Table 2.   

 

Table 2: The timing of the rainy season determined from mean daily rainfall amounts 

 

Season Date of  

Start 

Date of End Duration 

(Days) 

Cumulative 

% for start 

Cumulative 

% for end 

Colombo 

Yale March 25 June 22 89 15% 86% 

Maha September 2 December 20 109 10% 93% 

Galle      

Yala March 23 June 17 86 14% 78% 

Maha September 7 December 10 94 17% 86% 
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3.2 Annual variation of start and end dates  

 

Figures 4a and 4b show the annual start and end dates for Yala and Maha seasons 

estimated from cumulative rainfall amounts during the period from 1961 to 2010 for 

Colombo. The start and end dates for the individual years were estimated by evaluating 

the percentage of daily rainfall that coincided with the percentages estimated from the 

mean rainfall amounts for each season. For example, the start and end dates for Colombo 

correspond to 15% and 86% of the annual cumulative rainfall in the Yala season. Results 

show that although there is high variability, there are no statistically significant increasing 

or decreasing trends in the start and end dates of the rainy season in Colombo during the 

50-year period considered in this work (from 1961 to 2010). Similar results were 

observed for Galle. A summary of the findings of this analysis is provided in Table 3. The 

average rainy season for Yala starts in the standard week 12.0±2.3 and ends in the 

standard week 24.1±2.0. The average duration of the rainy season is 12.1±2.6 weeks. For 

the Maha season, the average rainy season commences in the standard week 35.4±2.0 and 

ends in the standard week 49.6±2.0. The average duration of the rainy season is 14.2±2.3 

weeks. About 95% of the observed deviations are within ±4 weeks from the average start 

and end dates. The few cases having large deviations can be attributed to false start or end 

dates due to the simple criterion used in this work.  

 

Table 3: Mean and standard deviation of the start, end and duration of the rainy season 

extracted from the annual percentage of daily rainfall data. 

 

Station Yala Season  Maha Season   

Start in 

weeks 

End in 

weeks 

Duration 

in weeks 

Start in 

weeks 

End in 

weeks 

Duration 

in weeks 

Colombo 12.0±2.3 24.4±1.9 12.5±2.7 35.1±2.0 50.3±2.0 15.2±2.6 

Galle 12.0±2.3 23.8±2.1 11.8±2.5 35.8±1.9 48.9±1.9 13.1±2.0 

Wet Zone 12.0 24.1 12.1 35.4 49.6 14.2 

 

Figures 5a and 5b show the correlation between the start and end dates for Colombo and 

Galle for the Yala and Maha seasons respectively. The data show that the start and end 

dates computed at the individual stations are linearly correlated. When there is a delay in 

the start/end of rainfall it affects both stations. We may infer from this that most of the 

variations observed in the start and end dates are not due to false starts. The false starts 

appear as outliers from the 45-degree line.  

 

A study was also done with the same data to determine whether a relationship exists 

between the start and the duration of the rainy season. It was observed that there is a weak 

correlation between the start date and the duration of the rainy season (see Figure 6). For 

the Yala and Maha seasons, these relationships are represented by the following two 

equations; 
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𝐿(𝑌𝑎𝑙𝑎) = 21.1 − 0.75 × 𝑆 

 𝐿(𝑀𝑎ℎ𝑎) = 40.8 − 0.75 × 𝑆 

 

where L is the duration of the rainy season in weeks and S is the date of the start in weeks. 

This suggests that the later the start, the shorter the duration of the rainy season. For 

example, in the Yala season for early start dates of week 5 the estimated duration of the 

rainy season would increase to 17.4 weeks (122 days) and for late start dates of week 15 

the estimated duration of the rainy season would decrease to 9.9 weeks (69 days) from the 

average of 12.1 weeks. 

 

 

4. CONCLUSIONS 

 

In this work, the start and end dates of the rainy seasons in the south western region of Sri 

Lanka based on rain amounts was investigated. The daily rainfall observations during the 

period 1961 to 2010, recorded in the Colombo and Galle meteorological stations were 

used in this work. Since there are two rainy seasons depicting a bimodal distribution of 

rain, a method adopted in an earlier study was revised by narrowing the search of the start 

and end dates to the two rainy seasons separately.  

 

The results clearly show that the two rainy seasons are linked to southwest and northeast 

monsoon seasons. For the Yala season, the mean start of the rainy season in the south 

western region of Sri Lanka falls around March 25 and the mean end of the rainy season 

falls around June 22. The average duration of the Yala season is limited to about 3 

months. For the Maha season the mean start of the rainy season falls around September 2 

and the mean end of the rainy season falls around December 20. The average duration of 

the Maha season is slightly longer but limited to about 3.5 months.  

 

The data show that during the 50-year period considered in this work there has been no 

statistically significant trend in the start and end dates of the Yala or Maha seasons. There 

is a weak inverse correlation between the start date and the duration of the rainy season 

for both Yala and Maha seasons, giving rise to shorter rainy seasons for late start dates. 
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Figure 1: The geographical locations of the two selected stations; Colombo and Galle. 

The line indicates the demarcation of the commonly identified climate zones; the Wet 

zone and the Dry zone. 
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Figure 2: Distribution of rainfall observed in Colombo showing Yala and Maha rainy 

seasons (a) daily rainfall (b) rainy days. Days are counted from 1 February. 
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Figure 3: Mean rainfall start and end dates derived from a cumulative distribution of rainy 

days in Colombo for (a) Yala season and (b) Maha season. The start and end dates 

correspond to the maximum positive and negative curvatures. The smooth line drawn 

through the data points are generated by fitting an 8-degree polynomial. 
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Figure 4: Interannual variability of start and end dates of the rainy season derived from 

the rainy days in Colombo for (a) Yala season and (b) Maha season from 1961 to 2010. 

The dotted lines depict the average start and end dates. Days are counted from 1 February 
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Figure 5: Correlation between the start and end dates of Colombo against Galle. Days are 

counted from 1 February. (b) Yala season and (b) Maha season  
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Figure 6: Correlation between start and duration of rainy season in Colombo (open 

circles) and Galle (asterisks). (a) Yala season and (b) Maha season 

 



Figures

Figure 1

The geographical locations of the two selected stations; Colombo and Galle. The line indicates the
demarcation of the commonly identi�ed climate zones; the Wet zone and the Dry zone. Note: The
designations employed and the presentation of the material on this map do not imply the expression of
any opinion whatsoever on the part of Research Square concerning the legal status of any country,
territory, city or area or of its authorities, or concerning the delimitation of its frontiers or boundaries. This
map has been provided by the authors.



Figure 2

Distribution of rainfall observed in Colombo showing Yala and Maha rainy seasons (a) daily rainfall (b)
rainy days. Days are counted from 1 February.

Figure 3

Mean rainfall start and end dates derived from a cumulative distribution of rainy days in Colombo for (a)
Yala season and (b) Maha season. The start and end dates correspond to the maximum positive and



negative curvatures. The smooth line drawn through the data points are generated by �tting an 8-degree
polynomial.

Figure 4

Interannual variability of start and end dates of the rainy season derived from the rainy days in Colombo
for (a) Yala season and (b) Maha season from 1961 to 2010. The dotted lines depict the average start
and end dates. Days are counted from 1 February



Figure 5

Correlation between the start and end dates of Colombo against Galle. Days are counted from 1 February.
(b) Yala season and (b) Maha season

Figure 6



Correlation between start and duration of rainy season in Colombo (open circles) and Galle (asterisks).
(a) Yala season and (b) Maha season


