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The cities of Colombo and Sri Jayawardhanapura-Kotte function as the commercial and administrative capitals of
Sri Lanka. These cities have been built primarily on reclaimed wetlands that formed the southern floodplain of the
Kelani River. A network of canals has been constructed to drain flood water northwards to the river and westwards
to the sea. A flood bund was constructed parallel to the river to protect the city from flooding from the river.

This paper discusses work on extreme events related to the threat of flooding in Colombo, with a focus on
the extreme rainfalls over the city. A detailed extreme value analysis of over 100 years of daily rainfall observed
at Colombo showed that the Gumbel distribution provided the best fit to the data. However, the data includes two
very high values – 493 mm in 1992 and 440 mm in 2010, which are found to be outliers according some statistical
tests.

The 50-year return period value of the daily rainfall is found to be 329 mm with a range of 229 mm – 429
mm within the 95% confidence interval. If the two outliers are removed the corresponding value is 267 m within
a range of 230 mm to 304 mm. However, the parameters of the distribution obtained without an outlier imply
return periods of 4,400 and 17,600 years for the outliers, which appear to be unrealistic. It appears that more
sophisticated methods of extreme value analysis should be used to assess the design rainfall.

A more recent study has taken the radical approach of using only the last 30 years of data (i.e. discarding
over 70 years of data) and including the two extreme values, resulting in a 50-year value of 529 mm. However,
the current network of canals was improved in the 1990s (following the 1992 flood) using a 50-year return
period value of 280 mm, with the value of 493 mm considered to be an outlier. As there is little scope for further
improvement of the canals or increase in the flood retention area (which is already less then planned), this new
value poses significant questions about the actual flood risk in Colombo.

The paper continues with a discussion of the statistics of the water levels within the canal network, which
are relevant to the degree of flood damage, and the joint statistics of the water levels in the canal and the river,
which are important when designing the proposed pumping stations needed to discharge flood waters from the
city to the river when the river levels are high.

The paper concludes with an overview of the state of flood insurance in Sri Lanka. Flood insurance is
found to be at a rudimentary stage, with little or no consideration of actual flood risk. Some changes have been
initiated as a result of the major floods of 2016. Similarly, government flood relief and much urban planning has
little relationship to flood risk.


