
Xefina Island, Mozambique
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BRUUN RULE

As actually applied, when terms of the 
equation      are cancelled out, the rate of 
shoreline retreat is a function of sea level rise 
(S) and the slope of the offshore shoreface (O).

R= S (1/tan O)

But there is no known relationship between 
rate of shoreline retreat and slope of the 
shoreface.
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Atoll, lagoon side
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Because of ordering complexity, even in the unlikely event that 
sometime in the future we will understand each of the parameters that 

go into a process 8 We shall never accuratelypredict the future 
outcome of a natural process 
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go into a process 8 We shall never accuratelypredict the future 
outcome of a natural process 

ORDERING COMPLEXITY

?No one knows?
When

Where

The order of occurrence

The duration

From What Direction

With What Intensity
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*Wave Height *Angle of Wave approach
Storms Beach Shape
*Grain Size Underlying Rocks/Muds
Offshore Bars Sediment Supply
Landward Sand Transport Seaward Sand Transport
Beach Nourishment Engineering Structures
Nearshore Winds Beachrock
Tide range Tidal currents
Storm Surge Storm Surge Ebb
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Successful reproduction of an event in a 
complex natural system is no guarantee 
that the model will accurately predict or 
describe the next such event.

Naomi Oreskes (paraphrase)
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For any given beach, multiplying the 
equation-determined sand transport volume 
by a coefficient of sediment transport
(usually 0.77) provides the correct sand 
volume of longshore transport
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Ocean Isle Beach, NC



North Topsail Beach, NC
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ALTERNATIVES TO YUCCA MOUNTAIN  MODELINGALTERNATIVES TO YUCCA MOUNTAIN  MODELING

Adaptive management: Store 
the waste, see what happens 
and adjust accordingly

Contingency scenario: 
consider scenarios from likely 
to extreme and prepare for 
them
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Dauphin Island, AL



Persistence timePersistence time

The length of time for which weather can be 
expected to go along with a change that is well 
known, understood and predictable. 

2 days? - 4 days?
Weather (or the outcome of any other natural 
process) cannot be predicted beyond its 
persistence time
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process) cannot be predicted beyond its 
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EXCUSES - EXCUSESEXCUSES - EXCUSES
The storm (flood, sea level rise, rainfall rate, 
ground water flow rate) was entirely unexpected 
due to very unusual conditions.

This is the best model we have at our current state 
of knowledge and until we find something better 
we shouldn6t throw the baby out with the 
bathwater.

We6re learning from our mistakes.
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SO! WHAT ARE 
MODEL RESULTS?

SO! WHAT ARE 
MODEL RESULTS?

Predictive approximations

OR

Digital back of the envelope 
conclusions

Predictive approximations

OR

Digital back of the envelope 
conclusions
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A MODELER 6 NON MODELER DIALOGUEA MODELER 6 NON MODELER DIALOGUE

I am enclosing two tickets to the first night of my new playK . bring a friend if you have 
one.

George Bernard Shaw to Winston Churchill

Cannot possibly attend first night, will attend secondK ..if there is one.

Winston Churchill, in reply
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Morris Island, South Carolina


