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Changes in Rainfall in Sri Lanka during 1966 - 2015

K.L.A.A. Karunathilaka, H.K.V. Dabare and K.D.W. Nandalal

Abstract: The aim of this study was to analyse the annual and seasonal rainfall trends in Sri
Lanka during the 50 year period from 1966 to 2015 using rainfall data collected at 32 rain gauging
stations. The seasons considered were the two principal monsoon seasons and the two inter-monsoon
seasons. Non-parametric Mann-Kendall trend test and Sen’s Slope estimator method were used to
examine the rainfall trends and determine their magnitudes. According to the analysis which was
based on annual rainfall data, 21 of the gauging stations were showing increasing trends. The balance
11 stations were showing decreasing trends. Four of the stations, namely those at Anuradhapura,
Batticaloa, Mapakadawewa and Pottuvil had significantly increasing trends. The three stations at
Chilaw, Dandeniya Tank and Iranamadu Tank showed significantly decreasing trends. In general, the
eastern region of the country has shown over the last half century an increasing rainfall trend and the
western, northern and south western regions and the central hills of the country have shown a
decreasing rainfall trend during the same period. The seasonal rainfall indicated increasing trends
during the First-Inter Monsoon, Second-Inter Monsoon and Northwest Monsoon seasons at a majority
of the stations. In contrast, during the Southwest Monsoon season, most of the gauging stations have
shown downward rainfall trends.
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1. Introduction Kendall statistic, Spearman statistic and least-
square regression method have been chosen to
detect the trends in the rainfall time series. In
order to identify the trends, the data sets have
been divided into two time periods, i.e., as a
long-range study (98 to 130 years) and a short-
range study (36 to 50 years). A long-term
increasing trend at a 95% confidence level had
been observed in Colombo at a rate of 3.15
mm/year. Decreasing long-term trends had

Water plays a major role in agriculture and
rainfall has been the primary source of water
for agriculture all over the world. Rainfall has
also been the primary source for hydropower
generation, drinking water supply as well as
many industries. In contrast, rainfall also causes
disasters such as floods and landslides. Thus,
rainfall affects our lives in many ways.

Rainfall has three main characteristics, namely been found at two locations, ie, at
the amount, frequency and intensity, which can NuwaraEliya at a rate of 4.87 mm/yr and at
vary both spatially and temporally. A good Kandy at a rate of 2.88 mm/yr. However, more
knowledge on the expected amount of rainfall recent data records (1949 onwards), have
becomes very important when planning and revealed a decreasing trend atl3 out of the 15
managing water related activities. stations. In general, the downward trends in the

recent decades were steeper than the long term
variations. In the recent data records, the
largest downward trend of 11.16 mm/yr has
been observed at Batticaloa.

The rainfall received in a region may vary with
time due to diverse physical and
anthropological factors such as ozone
depletion, global warming, deforestation, fossil

fuel burning, industrial gas emissions etc. The In another study, the change in the climate of
investigation of changes in the rainfall in the Sri Lanka based on rainfall characteristics has
recent past which will help to ascertain their been studied using daily rainfall data collected
trends, is vital when planning water at 22 gauging stations during the period from
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1961 to 2002 [2]. This study investigated spatial
and temporal trends in the rainfall received
over the period from 1961 to 2002 during the
four seasons, i.e., Southwest Monsoon, First-
inter Monsoon, Northeast Monsoon and
Second-inter Monsoon. According to the
results, the number of rainy days has decreased
at all of the stations except at the NuwaraEliya
station. At all other 21 stations except at the one
at Jaffna, the annual rainfall has decreased. The
study further reports that the 2000 mm isohyet
that demarcates the wet zone of the country has
shrunk.

Rainfall trends in Sri Lanka during the 130
years since 1870 and their relationships to El
Nino-southern oscillation have also been
studied [3]. In this study, the fluctuations in the
precipitation associated with the four seasons
have been analysed at 15 locations in Sri Lanka.
The study presented in detail the changes in
rainfall at the 15 locations during different
seasons.

This paper presents the rainfall trends observed
in Sri Lanka in the recent past, both spatially
and temporally, based on the rainfall records
maintained at 32 gauging stations.

2. Methodology

Rainfall data gathered for the study were
screened to investigate their accuracy before
using them in the analysis. In order to
determine the rainfall trends, the non
parametric Mann-Kendall test was performed
followed by Sen’s slope estimation method.
That is, the statistical significance trend
detected using Mann-Kendall test was
complemented with Sen’s slope estimation to
determine the magnitude of the trend. Finally,
the spatial rainfall trends in Sri Lanka, both
annually and seasonally are presented.The four
seasons are; First-Inter Monsoon (March -
April), Southwest Monsoon (May - September),
Second-Inter Monsoon (October - November)
and Northeast Monsoon (December -
February).

2.1 Data

Monthly rainfall data recorded at 32 rainfall
gauging stations over the last half century (1966
- 2015) were used for the study. The stations
which were selected to cover the country
uniformly as much as possible are shown in

Figure 1. The bulk of the data were gathered
from the Department of Meteorology, Sri
Lanka. Some data were collected from the data
published by Nakagawa et al [4] in 1995.

2.2 Data Screening

Data screening is done to assure the quality of
data before their use in a study. The procedure
starts with a rough screening of the data.
Thereafter, it is checked whether there is any
trend in the data. The stability of the variance
and the mean are thereafter examined. Finally,
the data is tested for any absence of persistence.
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Figure 1 - Locations of rainfall gauge stations

The initial rough screening is done through
visual detection. It will identify whether the
observations have been consistently or
accidentally credited to the wrong day, whether
they show gross errors (e.g., weekly readings
instead of daily readings) or whether they
contain misplaced decimal points. Spearman’s
Rank-Correlation Method is used to see
whether there is a trend in the data series. The
stability of variance is tested using the F-Test
and the stability of the mean is tested using the
t-Test. These assure stationarity of the data
series. Finally, the absence of persistence is
tested by estimating the serial correlation
coefficient. If these tests are successful , the data
will be considered as suitable for use in the
rainfall analysis.

2.3 Mann-Kendall Method

The Mann-Kendall test [5, 6] has been widely
used to detect trends in meteorological,
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hydrological and agro-meteorological time
series. It is a non-parametric test from which
the significance of the detected trend can be
obtained at different levels of significance
(generally taken as 5%). Mann-Kendall test is
robust to the influence of extremes, performs
well with skewed variables and can handle
missing values [7]. This method has been
widely used in rainfall trend detection studies
[8, 9, 10] and has produced reliable results. The
purpose of this test is to determine whether the
value of a random variable is generally
increasing or decreasing in statistical terms over
a certain period of time. This test does not
require the assumption of normality of the
random variable and will indicate only the
direction and not the magnitude of the trends.
Trends detectable by the Mann-Kendall method
are not necessarily linear. Moreover, the Mann-
Kendall test is less affected by the presence of
outliers because its test statistic is based on the
sign of differences and not directly on the
values of the random variable.

The Mann-Kendall test statistic S is estimated
[11, 12] using Equation (1) given below.

n-1 n
§5=% ¥ sgn(R; -R;)

i=1j=i+1

(1)

where R; and R; are the annual values in the
years i and j respectively with >j, as in
Equation (2).

+1 if R;>R;
Sgn(Rl-—R]»)= 0 l'lezR]
-1 if R, <R,

.

Generally, if a dataset displays a consistently
increasing or decreasing trend, S will be
positive or negative respectively, with a larger
magnitude indicating that the trend is more
consistent in the particular direction.

The Variance of the Mann-Kendall statistic is
calculated using Equation (3) given below.

var(s) = =[n(n — 1)(2n + 5)] . (3)

If tie is present in the data then the variance of S
would be given by Equation (4) as follows:

var(S) = % n(n—1)(2n+5)

q

=D (6 - 1)@ +5)|- @

p—1

where 1 is the number of data points, g is the
number of tied groups and t, is the number of
data values in the pth group. The test statistic Z
is calculated using Equation (5) given below.

S—-1

———if S>0
,/Uar(S)lf g
S+1

if S<O0

Joar(S)

The hypothesis of no trend would be rejected if
Z>7Z-4p), where Z is taken from the standard
normal distribution table and a is the level of
significance. This means that there would be a
probability a that a trend is falsely identified.
By introducing the expected variance of S in
determining Z, the Mann-Kendall test is able to
reject what might appear to be trends over
small periods of time that may be exhibiting
short trends. In hypothesis testing, the
significance level is the criterion used for
rejecting the null hypothesis. Experimenters
have used either the 0.05 level (sometimes
called the 5% level) or the 0.01 level (1% level),
although the choice of levels is largely
subjective. The lower the significance level, the
more the data must diverge from the null
hypothesis if they are to be considered as
significant. In the present study of rainfall
variability analysis, 0.05 level was used as it is
more conservative than the 0.01 level.

Z14p) statistic was calculated as 1.96 using the
normal probability distribution table. When Z;.
a/2> 1.96,the rainfall will have a significantly
increasing trend while when Ziq/2< -1.96,the
rainfall will have a significantly decreasing
trend.

2.4 Sen’s Slope Method

Sen's Slope method [5, 6, 12] is a non-
parametric, linear slope estimator. Unlike linear
regression, it is not greatly affected by gross
data errors, outliers, or missing data. The Sen’s
Slope technique is used to determine the
magnitude of the trend line. The approach
involves computing slopes for all the pairs of
ordinal time points using the median of these
slopes as an estimate of the overall slope. The
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method proceeds by calculating the slope as a
change in measurement per change in time [12]
as given in Equation (6) below.

..(6)

i—1

where Q is the slope between data points R’;
and R;, are the data measurements at time i" and
i, respectively. The time i comes after time i.

The variance for Sen’s slope is determined by
Equation(7);

var(S) = % nn—1)(2n +5)

q

- Z t,(t, —1)(2t, +5)[... (7)

p—-1

If there are n values x; in the time series, N =
n(n-1)/2 , the number of slope estimates could
be obtained. The N values of Q; are ranked from
the smallest to the largest and the median of
these N is the Sen’s slope as given in Equation.

®).

oo
2

Q'= %[Qn +QMJ if neven
2

if nodd
- (8)

2
where N is the number of calculated slopes.
To estimate the range of ranks for the specified

confidence interval of ranks, Equation (9) given
below is used.

Cq =21 q/y xvar(S)

The ranks of the lower (M;) and upper (M)
confidence limits are given by Equation (10).

.. (9)

M- NG
...(10)
M, - NJ;CQ

After calculating the slopes corresponding to
M; and M; as the lower and upper confidence
limits respectively, the median slope is defined
as being statistically different from zero (for the
selected confidence interval), if the zero does
not lie between the upper and lower confidence
limits. When the hypothesis of no trend is

rejected by the Mann-Kendall test (positive
value of test statistic indicates an upward trend
and a negative value indicates a downward
trend), the Sen's Slope is used to quantify the
trend.

3. Results and Discussion

Initially, screening of data was carried out.
Then the Mann-Kendall test was performed to
identify the trends of rainfall records and then
the Sen’s slope method was used to estimate
the magnitude of the trend. These were carried
out for both annual data and seasonal data.

3.1 Screening of Data

A few stations had rainfall gaps. Those were
filled wusing standard methods such as
Arithmetic Mean method, Normal Ratio
method, Inverse Distance Weighting method,
and Linear Regression methodas appropriate.
Thereafter, the data were screened using the
methods already described. Except the stations
at  Anuradhapura, Mapakadawewa and
Pottuvil , all the other gauging stations satisfied
all the tests and the three stations showed high
trends. Since this could also be possible, the
rainfall data at these three stations were also
used for the study.

3.2 Identification of Trends based on the
Mann-Kendall Test

The rainfall trends at all of the gauging stations
were calculated for both annual and seasonal
rainfall data. Initially, the trends of annual
rainfall values were identified using the Mann-

Kendall test. Theraefter, the total seasonal
rainfalls during the four seasons were
calculated.

Tables 1 and 2 show the results obtained from
the annual and seasonal data analysis. As
indicated in these Tables, the test indicates
whether the trend is only increasing or whether
it is only decreasing. Furthermore, it also states
whether the trend is significant or not.

Table 1 shows that the rainfalls at 21 stations
have an increasing trend while at four of these
stations this increasing trend is significant. The
stations which show a significantly increasing
trend are those at Anuradhapura, Batticaloa,
Mapakadawewa and Pottuvil. Altogether, 11
stations show decreasing rainfall trends. Out of
them, the three stations at Chilaw, Dandeniya
tank and Iranamadu tank show significantly
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decreasing trends. In general, on an annual
scale, the eastern region of the country has
shown an increasing trend while the western
region has shown a decrease of the rainfall over
the period of analysis.

As Table 2 indicates, during the First-Inter
Monsoon season, the rainfalls at 21 stations
show increasing trends while at 4 of them the
trend is significant. These four stations are at
Anuradhapura, Jaffna, Mapakadawewa and
Matale. Out of the other 11 stations that show
decreasing trends during that season, only the
station at Chilaw shows a significantly
decreasing trend. During the Southwest
Monsoon season, only seven of the stations
show an increasing trend. Interestingly, no
station shows a significant upward trend. Out
of the 25 stations showing decreasing trends,
three have significant trends. They are the
stations at Chilaw, Horowpothana and
Kurunegala. Altogether, 22 stations show
increasing rainfall trends during the Second-
Inter Monsoon season. Two stations among
them have significant increases. During that
season, no station shows a significant decrease
in the rainfall. Finally, during the Northeast
Monsoon season, 27 stations show increasing
trends in the rainfall while 5 of the stations
show significant increases. These stations are
located at Anuradhapura, Batticaloa,
Horowpothana, Kandy and Mapakadawewa.
Only 5 stations have decreasing rainfall trends
during the season.

These observations suggest a decrease in
rainfall during the Southwest Monsoon period
while there is an increase in the rainfall during
the Northeast Monsoon season. An increase in
the rainfall trends is observed during the two
inter monsoon seasons at a majority of the
stations.

3.3 Estimation of the Trend based on Sen’s
Slope Method

The Sen’s Slope Method was employed to
calculate the magnitude of the slope of the
rainfall trend as rainfall changes over a year.
Trends were calculated for both annual totals
and seasonal totals at all 32 gauging stations.
Results are presented in Tables 1 and 2 for the
annual and seasonal trends respectively.

The increasing rainfall trends at the stations at
Anuradhapura, Batticaloa, Mapakadawewa and
Pottuvil identified based on the annual data are
6.31 mm/yr, 9.77 mm/yr, 16.25 mm/yr and

19.89 mm/yr respectively. Mapakadawewa and
Pottuvil rainfalls have increased considerably
over the past 50 year period. The increase in
the annual rainfall and the decrease in the
number of rainy days [2} suggest intense rains
at these stations. The significantly decreasing
rainfall trends at the stations at Chilaw,
Dandeniya Tank and Iranamadu Tank are 7.87
mm/yr, 873 mm/yr and 6.58 mm/yr
respectively. The increasing trends are higher
than the decreasing trends.

Table 1 - Trend of annual rainfall at the 32
gauge stations

Mann-Kendall Sen's Slope

Z
o

Station

Trend Z Statistic Slope (mm/yr.)

Anuradhapura N 2.70 6.31

Aranayaka | -1.20 -8.05

Badulla 1 1.61 591

Batticaloa " 243 9.77

Chillaw 1l -2.21 -7.87

Colombo 1 0.18 0.66

Dandeniya Tank -2.02

-
=

-8.73

Deepadena Group 0.33 1.37

Diyathalawa 1.06 2.99

olo|x|[v|a|ua|s]|w|n]~

[

Galle 0.32 1.34

Ju
j

Hambantota 0.53 1.48

12|Horowpothana 1.38 3.94

13|Iranamadu Tank -2.24

=

-6.58

14|Jaffna 0.94 3.54

15|Kalutara PWD -0.86 -3.21

16|Kandy 0.74 221

17|Kannukkenni Tank -1.16 -5.74

18|Kurunegala -1.12 -4.61

19{Maha Iluppallama 0.69 1.75

20(Mannar 1.20 1.77

g B B P D R C el B Dl e B e e

—

21|Mapakadawewa 3.92 16.25

22|Matale PWD 117 517

23|Minneriya Tank 0.38 1.25

24|Negombo -0.20 -1.03

25|Nuwara Eliya -0.80 -2.35

26|Pasyala -0.07 -0.49

e |—|—|—=|—

—

27|Pottuvil 3.21 19.89

28|Puttalam 047 1.35

29|Ratnapura 0.20 0.92

30|Trincomalee 1.73 597

31|Vavuniya 046 1.87

—|=|=|—|—

32|Watawala -0.49 -4.97

1 -Upward Trend, 11 - Significantly Upward Trend
| -Downward Trend, || - Significantly Downward Trend

Though a significantly increasing trend of 3.15
mm/yr was estimated for Colombo based on
the data of a 130 year period leading upto 1998
[1], the present study shows that the increasing
trend has only been 0.66 mm/yr over the last 50
year period from 1966 to 2015. Jayawardena et
al [1] found Kandy to have negative trends
based on 130 year long and 50 year long rainfall
data records leading upto 1998. However, the
present study shows that there has been an
upward trend of rainfall at Kandy during the
past 50 years leading upto 2015. In addition, the
station at NuwaraEliya showed a decreasing
trend of 5.31 mm/yr based on data collected
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upto 1998 [1] while for the period 1966-2015,
the decreasing trend is 2.35 mm/yr. That is, the
rate of decrease has reduced. These
observations suggest an increase in the rainfalls
at these stations.

Figure 2 depicts graphically the trend rates for
the annual data. As it clearly shows, the
eastern region of the country has had an
increasing trend over the last half century while
the western, northern and southern regions and
the central hills of the country have had
decreasing rainfall trends. It is noticed that the
majority of the country shows an increasing
trend of rainfall.

Table 2 -Trend of seasonal rainfall at the 32 gauge stations

Rainfall Trend
(mm/yr)

Figure 2 - Spatial distribution of annual
rainfall trend

First Inter-Monsoon Southwest Monsoon Second Inter-Monsoon Northeast Monsoon

No. |station Mann-Kendall Sen's Mann-Kendall Sen's Mann-Kendall Sen's Mann-Kendall Sen's

Trend |Z Statistic Slope Trend |Z Statistic Slope Trend |Z Statistic Slope Trend |Z Statistic Slope

(mm/yr) (mm/yr) (mm/yr. (mm/yr)
1 Anuradhapura " 2.87 277 l -0.90 -1.18 T 1.62 271 " 243 439
2 Aranayaka il 0.02 0.04 l -1.72 -6.51 1 -0.07 -0.33 1 0.85 147
3 Badulla il 0.78 0.98 l -0.17 -0.16 i 1.82 3.01 1 147 244
4 Batticaloa l -0.28 -0.30 l -0.48 -0.37 1 1.01 219 " 217 7.50
5 Chillaw i -2.52 -3.27 1l -2.83 -4.50 l -0.60 -1.38 | -0.49 -0.45
6 Colombo il 1.03 1.75 l -0.94 -2.04 1 0.01 0.03 1 1.10 1.62
7 Dandeniya Tank l -0.86 -0.87 l -1.25 -4.50 l -0.70 -1.29 | -0.77 -0.98
8 Deepadena Group il 1.03 1.79 l -145 -5.37 Il 0.20 0.71 1 1.80 3.54
9 Diyathalawa il 0.57 0.50 l -0.76 -0.77 1 0.15 0.11 1 044 0.61
10 |Galle i 0.61 113 i 0.05 0.25 1 049 0.68 1 0.14 0.23
11 |Hambantota l -0.26 -0.32 l -0.25 -0.26 1 049 048 1 145 1.50
12 |Horowpothana i 1.30 113 1l -345 -5.33 1 1.25 1.72 " 291 5.20
13 |Iranamadu Tank l -0.92 -0.75 l -0.81 -1.26 | -1.20 -2.89 1 0.38 1.01
14 |Jaffna " 227 152 i 0.21 0.38 i 0.54 1.51 | -0.27 -0.50
15 |Kalutara PWD l -0.28 -049 i 0.22 049 | -0.64 -1.31 | -0.03 -0.05
16 |Kandy i 0.99 0.73 l -1.61 -3.62 i 0.12 0.22 " 211 3.08
17  |Kannukkenni Tank l -0.28 0.00 l -1.61 -2.18 | -0.18 -0.52 | -0.28 -0.95
18 |Kurunegala i 0.04 0.07 1l -2.04 418 | -0.95 -1.77 i 0.99 1.27
19 |Maha Iluppallama i 0.61 0.46 l -091 -1.29 i 044 0.61 1 1.02 1.63
20 |Mannar i 0.04 0.04 i 0.60 043 i 042 0.72 1 0.45 0.50
21 |Mapakadawewa " 232 2.85 i 1.08 117 " 2.64 541 " 2.59 8.44
22 |Matale PWD " 2.04 258 l -0.26 -0.34 1 0.32 0.71 1 1.34 341
23 [Minneriya Tank l -0.50 -0.40 l -1.15 -1.58 T 0.03 0.10 1 1.59 3.56
24  |Negombo l -0.46 -1.08 l -1.64 -3.35 l -0.15 -0.45 1 1.53 2.10
25 |Nuwara Eliya i 049 0.36 l -1.50 -4.75 1 0.40 044 1 1.24 2.01
26 |Pasyala l -0.01 -0.13 l -0.36 -1.28 I 0.38 1.03 1 0.14 043
27 |Pottuvil l -1.10 -2.52 il 112 144 " 1.98 6.70 1 191 7.61
28 |Puttalam il 0.24 0.28 l -0.05 -0.06 1 017 0.21 1 0.94 115
29 |Ratnapura il 132 1.90 l -0.79 -3.16 1 0.77 1.75 1 0.65 1.05
30 |Trincomalee il 0.11 0.09 il 0.05 0.12 1 113 255 1 1.62 3.79
31 |Vavuniya il 0.76 0.58 l -1.31 -2.02 l -0.12 -0.21 1 149 3.66
32 |Watawala il 0.66 1.39 l -1.36 -10.61 l -0.23 -0.61 1 1.24 2.19
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Figure 3 - Spatial distribution of seasonal rainfall trends

Table 2 shows that in the First-inter Monsoon
season, significantly increasing trends at the
stations at Anuradhapura (2.77 mm/yr), Jaffna
(1.52 mm/yr), Mapakadawewa (2.85 mm/yr)
and Matale (2.58 mm/yr) are not very high. The

decreasing trend of 3.27 mm/yr at Chilaw is
moderate.

Significantly decreasing rainfall trends are
observed only during the Southwest Monsoon
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season. That is also at 3 of the stations only.
These stations are at Chilaw, Kurunegala and
Horowpothana and their decreasing rates are

450mm/yr, 533mm/yr and 4.18mm/yr
respectively. These slopes or rates are
moderately high.

Two stations have significantly increasing
rainfall trends during the Second-Inter
Monsoon season and they are at
Mapakadawewa (5.41mm/yr) and Pottuvil
(6.70mm/yr). Thus, the rates of increase during
this season are high.

During the Northeast Monsoon season, five of
the stations have significant upward trends.
They are the stations at Anuradhapura with
439mm/yr, Batticaloa with 7.50mm/yr,
Mapakadawewa with 8.44 mm/yr, Kandy with
3.08mm/yr and  Horowpothana  with
5.20mm/yr. The rates of increase are observed
to be high during the Northeast Monsoon
season.

The analysis indicates that many parts of the
country have experienced an increase in the
rainfall during the First-Inter monsoon, Second-
Inter monsoon and Northeast monsoon
seasons. In contrast, during the Southwest
monsoon, the rainfall trend has reduced
throughout the country.

Rainfall trends of seasonal rainfall data are
shown in Figure 3. Figure 3(a) shows the trend
(slope) variation during the First-Inter
Monsoonseason(March-April) over the period
of analysis. Usually, convective type
thunderstorms occur during this period. As
Figure 3(a) shows, increasing rainfall trends are
observed in the north-east and north-central
regions and in the eastern parts of the central
hill country. Western and south-eastern coastal
regions have decreasing rainfall trends.
However, most of the parts of the country have
an increasing trend.

Figure 3(b) shows the rainfall trend variation
during the Southwest Monsoon season (May-
September). Only south-eastern, eastern and
south-western coastal regions have an
increasing trend of rainfall though these trends
are considerably low. The majority of the
country has a decreasing rainfall trend during
the season. Western, north-eastern and
southern regions along with the western side of
the central hills have a significantly decreasing

trend of rainfall compared to the other parts of
the country.

Rainfall trends during the Second-Inter
Monsoon season (October-November) are
presented in Figure 3(c). Small areas of the
northern, western and southern parts of the
country have a decreasing trend of rainfall
while all the other parts of the country have
had an increase in the rainfall during the period
of analysis. North-eastern, eastern and south-
eastern regions show a significantly increasing
trend. During this period, the rainfall has been
mainly due to the passage of low pressure
systems, depressions and cyclones near and
over the country.

Figure 3(d) shows rainfall trends during the
Northeast Monsoon season (December-
February). Except for some very insignificant
regions in the north and the south, the whole
country shows an increasing rainfall trend
during this season. The eastern and the north-
central parts have very significant upward
trends. Usually, rainfall occurs in the northern
and eastern regions during this season which is
the dry season for the south-western and
southern coastal areas and also for the central
highlands. This observation suggests that the
dry weather usually subdued.

3.4 Variation of Rainfall Trends with the
Traditional Climatic Zones

Based on the climate of the country, Sri Lanka
has been divided into three zones, namely
WetZone, Intermediate Zone and Dry Zone and
these are shown in Figure 4(a). This zonation is
mainly based on the annual rainfall. The Wet
Zone has an annual rainfall greater than
2500mm. The annual rainfall in the
Intermediate Zone is between 2500mm and
1750mm, and the Dry Zone has an annual
rainfall less than 1750mm.
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Figure 4 - Climatological zones and rainfall

trends in the zones

As presented in Figure 4(b), a considerable part
of the wet zone has had a decreasing rainfall
trend over the last 50 years. The western slopes
of the central highlands have had a significant
decrease of rainfall trend compared to the other
parts of the Wet Zone. Coastal regions of the
Intermediate Zone have had a decreasing trend
of rainfall while the eastern slopes of the central
highlands have had an increasing trend. Most
parts of the Dry Zone have had an increasing
trend of rainfall. However, the northern region
has had a decreasing trend of rainfall. This
indicates that the rainfalls in these zones have
changed over the last 50 year period.

Conclusions

In the present study, the analysis of rainfall
trends in Sri Lanka over the period 50 year
from 1966 to 2015 was done on an annual and
seasonal scale at 32 rain gauging stations
located around the country, using Mann-
Kendall Test and Sen’s Slope estimator.

On the annual scale, a significant increase in the
rainfall was found at four stations, namely
those at Anuradhapura, Batticaloa, Pottuvil and
Mapakadawewa. The Pottuvil station out of
them, showed the highest rate of 19.89 mm/yr.
Rainfall records at the stations at Chilaw,
Dandeniya Tank and Iranamadu Tank showed
a downward trend and among them the
Dandeniya tank showed the highest decreasing
trend of 8.734 mm/yr. The majority of the
gauging stations had an upward trend. It is also
clear that the eastern part of the country has
had an increasing trend while the western

region has had a decreasing trend over the
period of analysis.

Rainfall has increased during the First-Inter
Monsoon at most of the stations. However, the
rainfall records of the Southwest Monsoon
season indicate a downward trend in most
parts of the country. It is noted that the Second-
Inter Monsoon period is characterized by an
increase in the rainfall. Similarly, Northeast
Monsoon season rainfall has also increased.

Usually, the Southwest Monsoon season and
the Second-Inter Monsoon season are
considered as wet seasons, both of which fall
within the Maha season. Since the Southwest
Monsoon has a decreasing rainfall trend,
especially over the dry zone, the agricultural
activities may get affected. The rainfall has
gone up during the First-Inter Monsoon and
Northeast Monsoon seasons, usually
categorized as dry seasons.

The rainfall patterns in the three climatic zones
have changed differently and thus the
demarcation of these zones needs to be studied
and amended appropriately. The study used
rainfall data at 32 stations and therefore, the
investigation of the trend with a higher number
of gauging stations will be useful.
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