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Coastal Dynamics

Figure 3.5. Conceptual model illustrating important ecological processes that change coastal landscapes. 
(Illustration by Torre Jorgenson and Russ Mitchell.)

(1) Sea level rise and loss of land 
(2) Decreasing winter sea ice and increas-

ing sea surface temperatures and ocean 
acidification

(3) Coastal erosion of bluffs
(4) Increased storm flooding (drift lines 

indicator)
(5) Changes in water salinity gradient
(6) Increased sedimentation from storms
(7) Shifts and losses of barrier islands and 

lagoons
(8) Increased salinization and salt-killed 

vegetation
(9) Lake tapping, loss of freshwater habitats
(10) Vegetation damage from ice scouring 

during spring storms
(11) Permafrost thawing
(12) Loss of lowland tundra habitats
(13) Changing invertebrate habitats
(14) Changing fish migration patterns
(15) Change in bird habitats
(16) Increasing contaminants from increased 

polar shipping

not emerge as a major control of storm activity. Flood-
ing from these storms can be extensive, with impor-
tant storms occurring in 1965, 1974, 1978, and 2005 
(Chapman et al. 2009; Mason et al. 1996). Modeling 
of storm-surge events for Hooper Bay in the central 
YKD indicate that the water level associated with a 
twenty-five-year return period is 3.7 m above mean 
low water, sufficient to inundate most of the outer por-
tions of the YKD (Chapman et al. 2009). Storm flood-

ing of the YKD early in the season can be detrimental 
to bird nesting (Hansen 1961).

Coastal erosion from storms is a serious concern 
in low-lying areas with fine-grained coastal deposits, 
such as along the Kotzebue Sound, Seward Peninsula, 
Yukon-Kuskokwim Delta, and Bristol Bay. Long-term 
erosion rates from ~1950 to 2003 along the southeast-
ern Chukchi coast from Wales to Kivalina averaged 
0 to 3 m per year (Manley et al. 2008), with direct 




