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Frequently Asked Questions on Flood Statistics 
 

1.   What is 100-yr flood? 
Answer: 100-yr flood has a probability of 1/100 = .01, or 1%, of being equaled 
or exceeded in any single year. 

 
2. What is Return Period? 

Answer: An annual maximum event has a return period (or recurrence interval) of 
T years if its magnitude is equaled or exceeded once, on the average, every T 
years.  The reciprocal of T is the exceedance probability of that event, that is, the 
probability that the event is equaled or exceeded in any one year.  
 

3. What is the probability that at least one 100-yr flood will occur during the 50-yr  
lifetime of a flood control project? Ans: 0.395.  So there is a 39.5 % chance of 
occurrence of the 100-yr or larger event over the 50-yr lifetime of the project. 
This is just risk of failure. Please see 6 also. 
  Risk = 1- (1-1/T) n      = 1 - (1-1/100)50      = 1 - .6050     = 0.395 
 

4. What is the probability that 100-yr flood or greater will not occur in 50-yr? 
Answer:  Probability of no occurrence 

= (1-p)n  = (1-1/T) n    = (1 – 1/100) 50= .6050 
Thus, there is a 60.5% chance (60.5% reliability) that the 100-yr or larger flood 
will not occur during a sequence of 50 –yr. 
 

5. (a) On average, how many times will a 10-yr flood occur in 50-yr period? Ans: 5 
(b) What is the probability that exactly 5 and only 5 10-yr or greater independent 
floods will occur in a 50-yr period? Ans: 0.185 or 18.5% 
(c) What is the probability that exactly 4 and only 4 10-yr or greater independent 
floods will occur in a 50-yr period? Ans: 0.181 or 18.1%  
(d) What is the probability that exactly 6 and only 6 10-yr or greater independent 
floods will occur in a 50-yr period? Ans: 0.154 or 15.4% 
 

6. What is Risk? 
Answer: Over a sequence of n yr, the probability that the T-yr event or larger will 
occur at least once is called the risk. Thus risk is the sum of the probabilities of 1 
T-yr or larger flood, 2 T-yr or larger floods, 3 T-yr or larger floods, …., n floods 
occurring during n-year period, but it is easier to calculate 1- prob(0 T-yr floods): 
  Risk or probability of at least one occurrence 

                = 1 - P(0)      = 1- Prob ( no occurrence in n yr)         = 1- (1-p)n  
          = 1- (1-1/T) n    where T = return period 

 
Table 1.0 shows the return periods for various degrees of risk and expected design 
life.  For example, for 98.4-yr event (return period) and 50-yr expected design life,  
the risk or the probability of occurrence of a98.4-yr event or larger in 50-yr design 
life is 40% and the reliability or the probability of no occurrence of 98.4 yr event in 
50-yr design life is 60%. 
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Question 5 Equations 
      Answer:   
      (a) A 10-yr flood has p = 1/10 = 0.1 
    Expected probability = n*p = 50*.1 = 5  
      Thus, on average a 10-yr flood will occur 5 times in a 50-yr period. 

(b) Binomial distribution: fx = (x: n, p) = 
n
x

⎛ ⎞
⎜ ⎟
⎝ ⎠

 px  q n-x       where q = 1-p 

           

   = 
50
5

⎛ ⎞
⎜ ⎟
⎝ ⎠

 (0.1)5 (0.9)50-5 

   
   = (50!/(5!45!))(0.1)5 (0.9)50-5 
   = 0.1849 

      Thus, there is 18% chance that 5 and only 5 number 10-yr events in 50-yr periods  
      will occur. 
 

(c) Probability of 4 and only 4 number 10-yr flood in a 50-yr period 

= 
50
4

⎛ ⎞
⎜ ⎟
⎝ ⎠

 (0.1)4 (0.9)50-4 

= (50!/(4!46!))(0.1)4 (0.9)46 
 
              = .1809 

      Thus, there is 18% chance that 4 and only 4 number10-yr events in 50-yr periods  
      will occur. 

 
(d) Probability of 6 and only 6 number 10-yr flood in a 50-yr period 

= 
50
6

⎛ ⎞
⎜ ⎟
⎝ ⎠

 (0.1)6 (0.9)50-6 

= (50!/(6!44!))(0.1)6 (0.9)44 
 
              = .1541 

   Thus, there is 15% chance that 6 and only 6 number 10-yr events in 50-yr periods   
   will occur. 

 
 

7. What is Reliability? 
Answer: Reliability may be defined as 1- risk. Thus,  
  Reliability = (1-p)n  
                    = (1-1/T) n     
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Table 1.0
Return Periods for Various Degrees of Risk and Expected Design Life

Expected Design Life
RISK RELIABILITY 2 5 10 15 20 25 50 100 Life of Project

75 25 2 4.1 7.7 11.3 14.9 18.5 36.6 72.6
63 37 2.6 5.5 10.6 15.6 20.6 25.6 50.8 101.1
50 50 3.4 7.7 14.9 22.1 29.4 36.6 72.6 144.8
40 60 4.4 10.3 20.1 29.9 39.7 49.4 98.4 196.3
30 70 6.1 14.5 28.5 42.6 56.6 70.6 140.7 280.9
25 75 7.5 17.9 35.3 52.6 70 87.4 174.3 348.1 Return Period of
20 80 9.5 22.9 45.3 67.7 90.1 112.5 224.6 448.6 Design Storm
15 85 12.8 31.3 62 92.8 123.6 154.3 308.2 615.8
10 90 19.5 48 95.4 142.9 190.3 237.8 475.1 949.6
5 95 39.5 98 195.5 292.9 390.4 487.9 975.3 1950.1
2 98 99.5 248 495.5 743 990.5 1238 2475.4 49503
1 99 199.5 498 995.5 1493 1990.5 2488 4975.5 9950.4

0.5 99.5 399.5 998 1995.5 2993 3990.5 4988 9975.5 19950.5

Risk that design storm or larger will 
occur during project life
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