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1 . The purpose of this l et t er is to provide the philosophy and 
distribute policy on the technical considerations required for 
relative sea l evel change in the design of coastal f lood control 
and erosion p r otect i on projects. 

2. Throughout geologic history, global sea l evel variations (both 
rise and f all) have occurred . Some authorities have found e vidence 
to indicate we may be entering a new ice age with a resultant sea 
l evel drop . Others argue t hat increasing atmospheric concentrations 
of carbon diox i de and other gases are causing the earth to warm, 
thus cont r ibut i ng to a sea level rise. Global cooling or warming 
trends have at least t wo consequences: more extensive and rapid 
accumulation or melting of snow and Ice in a lpine and polar areas, 
and actual contraction or e~pansion o f upper ocean waters. Bot h 
conse quences contribu t e to ~absolute" globa l sea level change . The 
absolute changes can not be dis t ributed equally due to the dynamic 
and in t eractive nature of the earth ' s atmosphere, oceans, and crust 
and the changes required thereof by global cooling or warmi ng. 

3. Historic t r ends are commonly used in hydraulic and hydrolog ic 
studies to estimate e~pected future design conditions. Studies to 
determine expec t ed precip i tation intensities, water level fre­
quenc i es, and shore erosion rates are typical e xamples. Hi gh 
confidence in the predicted values is generally limited to an 
average r e turn period of not more than three times the length of 
data record. tocal trends in loc a l sea level change can perhaps 
best indicate what will occur in the future . The National Ocean 
Survey (NOS) has pub l ished sea l evel trends for regions along us 
Coasts based on f r om its tide gages. 
These entitled Sea Level 

and are responsive 

Enclosu~l is a t able 
-;:y'J::i~::, from 1940 through 
1 on structures in 
motions as well as water level 



• 
DAEN-CWH-D 21 Mar 86 
SUBJECT: Relative Sea ~evel Change 

4 . Predieting sea level rise is risky bec.us. there are so 
many variables nterrelationships involved 
(see enclosu r e be Predleted?) . It is 
for this reason ~oula not make pro-
jections of the global or relative sea level r ise 
on other than a historic basis . Corps of Engineers policy is that, 
until substantial evidence indicates otherwise, we will maintain the 
procedure of considering only local regional history of .ea level 
changes to project a rise o r fall for a specific project. 

S. While emerg ence or rebound of • land mass normally is not a 
problem along the coast, submergence or subsidence may often be a 
contributing factor in cOlstal flooding and erosion p r oblems . Where 
long periods of tidal records exist and are used in determining the 
exc.edance frequency relationship for coastal flood levels , it may 
be necessary to adjust the water level reco r ds for relative sea 

Si.:ll"ly . 

erosion 
Imates . Prudence may require an allowance in a project design 

for the continuation over the project design life of an established 
significan t long - term trend In relative sea level rl,e. Consider _ 
ation must be given to the relative magnitude of the suggested 
allowance and the confidence band of the data the designer Is using 
and the tolerance allowed In constructing the project . For Instance 
there would be no need for a Bea level r ise allowance of abour one 
foot when the construction tolerance of the project structure is 
plus oc minus one half foot . Another consideration Is whether it is 
more cost effective to inelUde the allowance for significant sea 
level rise in the fnitial eonstr uctlon or to plan for mOdlfieation 
later after the need for sueh Is demonstrated. 
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Northern E~st Co~st 

Trend 
Stand~rd Error of Trend 
variabilltyC 

Southern East Coast 
Trend 
Standard Error of Trend 
Var iab ili tyC 

Gulf Coast 
Trend 
Standard Error of Trend 
Variab ili tyC 

Southern West Coast 
Trend 
Standa~d Error of Trend -- , 
Variabi li ty 

Northern West Coast 

Trend 
Standard Error of Trend 
Variablll t/ 

TABLE 6 

TRENDS AND VAR1AB1L1TY~ 
AREAa AND U.S. b MEANS 

1940 THROU GH 1980 

2.6 rrm/yr 
~ .3 rrm/yr 

!24.5 mTI 

1.9 rrm/yr 
! . 4 rrm/yr 
131.1 rrm 

1. 5 rrrn/yr 
! .4 m f yr 

!29 . 5 rrm 

1.0 rrrn/yr 

! .4 rrrnfyr 

!27.2 rrm 

.4 rrrnfyr 

~ . J lrIfI /yr 

!25.9 rrm 

. 009 ft/yr 

~.001l ft /yr 
!.080 ft 

. 006 ft /yr 
~. 0013 ft/yr 

~.102 ft 

.005 ft/yr 

!.0013 ft /yr 
~.097 ft 

.003 ft/yr 
!.0012 ft /y r 

!.089 ft 

-. 001 ft/yr 
!.OOll ft /yr 
~. 085 ft 

a From are~ yearly mean sea level values rather than means of station trends, et 
cetera, in area. 

b From means of area yearly mean sea level va lues rathe r than means of area 
trends , et cetera. 

C Standard Error of Est ima te. 

~ Variability is rep resented by the standard error of estimate, wh ich is the 
standard deviation from the line of regress ion . 
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Table 6. continued 

United States 

Trend 

Standard Error of Tren~ 

Varhbil H/ 

C Standa rd Error of Estimate. 

1.3m1/ yr 

~ .2 rrm/yr 

d6.2 nrn 

, 

" 

.004 ft / yr 

! . OOO1 fl / yr 

:.053 ft 
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