
2.3 THE NATURE AND ANALYSIS OF SEA LEVEL DATA

From the standpoint of extracting eustatic sea level change, it is useful

to represent the total RSL, ni(t), as measured by the ith tide gage as

ni(t) = E(t) + nNi(t) (2.2)

in which nE(t) is the eustatic sea level at time t and nNi(t) is the total

"noise" at the ith tide gage. The noise can contain many components including

vertical ground motion, effects of freshwater in the vicinity of the gage,

coastal currents, long waves, barometric pressure anomalies, wave effects,

etc. Several obvious results follow from Eq. 2.2. First, if there were a

uniform coverage of tide gages on the oceans, an average of the elevations

from all such tide gages would yield the eustatic sea level. Additionally,

the eustatic sea level change rate need not be constant, but could vary

substantially year-to-year with temperature, etc. Considering two or more

tide gages, the noise may be correlated in space and time positively,

negatively, with an arbitrary phase or uncorrelated. The more widely

separated the gages, the greater the likelihood that the noise will be

uncorrelated. Thus, there are advantages to averaging many records along a

coast, possibly with an appropriate coastal length weighting factor. Finally,

the best estimate of eustatic sea level (and thus eustatic sea level rise) and

one which yields the most understanding as to the stability of the results is

a progressive averaging in which larger and larger data bases are averaged,

i.e.
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where wi is a distance weighting factor and IK is the total number of gages

along a selected coastal segment, perhaps a continent. The worldwide estimate

of eustatic sea level, E(t) could then be obtained by averaging over all

available coastal segments

S IKTOTAL

nE(t) _= I nIK( t )  (2.4)
IK=1

13


