Probabilistic Design – Does Crime Pay?
The goal is to design a levee that will have a 1/4 chance of failing during the active career of the seedy upstanding politician you support (5 years). This will provide you, along with your politician friend and entourage a high probability of being able to retire safely somewhere in the Caribbean using the money to set up a dog fighting enterprise. Mike Vick will be one of your advisers. The government requires the levee be built to survive a 100 year storm.
The river has a mean peak annual flow rate of 200 cfs with a standard deviation of 120 cfs

a) Find the 100 year flood discharge
b) Find the 1/4 chance of failure in 5 years discharge. (Eq. 11.5)
a. First find lower case p in the Binomial distribution (upper case P in Eq. 1.5, p. 337), the risk (P) or R in Eq. 11.5, is the planned ¼ chance of getting a flood
b. Next find the corresponding return period (1/p)

c. Next, find the peak flow associated with this p from the Normal Distribution

c) How much is the pipe capacity lowered by the crime? That is, how does the flow in b) relate to the 1/100 year storm?
d) What is the probability that you will not get caught? (note: usually things are only investigated after a flooding event)

[image: image1.png]or standard deviation by using the above transformation. Often in hydrology, the
probability statements of interest focus on the likelihood of a future event. The fol-
lowing example demonstrates the concept.

TABLE 11.1  Areas under the Normal Curve

2z 0.0 0.1 0.2 03 0.4 0.5 0.6 0.7 0.8 0.9

-2 .023 .018 .014 011 .008 .006 .005 .004 .003 .002
-1 159 136 115 097 081 .067 055 .045 036 029
-0 .500 460 421 382 345 .308 274 .242 212 184
+0 .500 .540 579 618 .655 692 726 758 788 816
+1 841 .864 885 .903 919 .933 945 955 964 971
+2 977 982 .986 .989 992 .994 995 .996 .997 .998
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[image: image3.emf][image: image4.png]Recurrence interval (or return period) is another way of expressing hydrologic
probability. A recurrence interval is defined as the period of time that elapses on aver-
age between events of a certain magnitude. The recurrence interval (T,) is defined as

T, = 1/P (11.4)

From probability theory, the chances of an event being equaled or exceeded
once during a series of M time periods is

R=1-(1-P¥M (11.5)
where R is the risk. The following example demonstrates the concepts.





Note: answer is in Onenote lecture
