
What is a 10-year Rainstorm? 
 
When discussing hydrologic events, such as rainfalls or floods, one constantly hears 
terms such as “10-year event” and “return period”.  These terms are often applied in 
daily works for designing and managing flood control facilities. What do these terms 
mean? Where do these numbers come from?  The following paragraphs will provide 
a basic explanation for some of these questions commonly asked among us. 
 
1. Why are these terms related to our works? 
 
Flood control is one of the main tasks of our department. In achieving the goal, we 
need to build drainage infrastructures that will protect our community from flooding 
caused by rainstorm events.  However, rainstorm, like earthquakes and typhoons, is 
natural phenomenon, which vary from day-to-day in an apparently random and 
unpredictable fashion.  Frequency analysis was therefore adopted as a tool to help 
engineers and hydrologists to deal with this uncertainty.  Our engineers would use 
frequency analysis during the design of stormwater drains, culverts, channels and 
pumping stations, where it is necessary to estimate how likely rainstorms of a given 
magnitude will occur or be exceeded.  Such estimates allow engineers to design and 
build optimum flood control facilities in a cost-effective way. 
 
2. What do these terms mean? 
 
The return period is defined as the average period of time expected to elapse between 
occurrences of events at a certain site. A 10-year event is an event of such size that 
over a long period of time, the average time between events of equal or greater 
magnitude is 10 years. The return period for a 10-year event is 10 years. A 10-year 
event has a probability of 0.1 or 10% of being equaled or exceeded in any one year 
(exceedance probability = 1/return period = 1/100).  Therefore, we can estimate that 
if a man lives in a village continuously for 50 years, he will probably encounter 
10-year (or higher) rainstorm events five times in total.  However, these five 
rainstorm events would not occur regularly in a ten-year interval like a clock alarm.  
They would occur irregularly in an unpredictable manner within the 50 years period.  
Hence, the significance of calculating the return period of rainstorm events is not for 
determining their exact occurrence interval.  Instead, it is for the comparison of 
occurrence likelihood of different rainstorm events for the purpose of optimal 
drainage designs and flood risk analysis. 
 



3. Is return period an occurrence guarantee? 
 
Return period is often misinterpreted to be a statistical guarantee that hydrologic 
events of a given size will occur on a predictable, fixed time schedule. Return period 
or probability estimate how likely an event is, but tell us nothing about when it will 
occur.  The statement, "Well, we just had a 10-year rainstorm, so we are safe for 
another 10 years," is a misrepresentation of the definition of a 10-year event. The 
statement, "Well, we just had a 10-year rainstorm, so statistically the probability of 
having a similar or higher rainstorm would be less than 10%.  However, the 
probability for it to occur again next year is still 10%” would be correct.  A 10-year 
event might happen once, twice, several times, or not at all during a 10-year period. 
Chances are that it will only happen once, but there are no guarantees.  For instance, 
the probability of having a 50-year (or higher) rainstorm event happening in two 
consecutive years is 0.04%.  Although the figure is small, it is still much higher than 
winning the Mark-Six lottery.  Therefore, we should always be alert and properly 
maintain our drainage system to prepare for these extreme rainstorm events. 
 
4. Why we often have several 10-year rainstorms in one year? 
 
There are three possibilities: 
(i) Location of rainstorm - The rainfall statistics and return period calculation are 

often valid to a particular site or a small area only.  An analysis of the past 
30-year mean rainfall distribution in Hong Kong has revealed a substantial 
spatial variation of rainfall within our tiny territory.  From our past experience, 
we have recorded different magnitude of rainstorm from different raingauges, 
even though they are located in the same region.  Hence, it is very likely that 
several 10-year rainstorm events would occur in Hong Kong in the same year at 
different locations. 

(ii) Duration of rainstorm – What is often left out of rainstorm return period 
discussions is their duration – the time between the first rain drop on the land and 
this raindrop reached the outlet of the drainage system (i.e. catchment response 
time). Typically, Hong Kong Observatory would announce the clock-hourly 
recorded rainfall depth in their weather report for general public information.  
However, engineers may need to know the return period of different rainfall 
durations, depending on the response time of different catchments in concern.  
We can have a 1-hour, 10-year rainstorm or a 4-hour, 10-year rainstorm.  The 
total depth of rain from a “gentle” 4-hour, 10-year storm may actually be greater 
than an intense 1-hour, 50-year storm; the difference will be the total depth of 



rain that falls within the specified period.  The response time of different 
catchments in Hong Kong is different and hence different duration of rainstorm 
would have different effect on the drainage system in different locations.  For 
instance, the most critical rainstorm duration is less than 1 hour in Tsim Sha Tsui, 
comparing with 2-3 hours in Yuen Long.  When calculating the return period of 
a particular rainstorm event, we have to consider the response time of the most 
affected locations.  Therefore, we can have several 10-year rainstorms of 
different duration in a year. 

(iii) Unpredictability of rainstorm – As mentioned earlier, rainstorm is a natural 
phenomenon that we cannot accurately predict its occurrence, even with today’s 
advanced technology.  Although we have nearly one hundred years of rainfall 
records as a result of the efforts from the Hong Kong Observatory, these records 
are only a few drops in the ocean when comparing with the climatic calendar of 
the universe.  No matter statistical calculations tell us how unlikely rainstorm 
events with identical magnitude and duration would happen in the same location, 
it could still happen. 

 
People might think that the definition of return period is quite complicated and that 
there should be alternative ways to describe the scale of rainstorm.  However, we 
should note that using return period analysis to quantify rainstorm and flood 
magnitude has been widely adopted internationally and is the yardstick to measure 
flood control standards in Hong Kong, China and other developed countries.  
Therefore, the meaning of return period calculations should be thoroughly understood 
so as to accurately apply the theories onto drainage works to lower the risk of 
flooding. 
 


