
What is sand?

Where does it come from?

Waves and wave energy

How global climate change will influence waves

and wave transport

Dune types and formation

Natural dune communities

Introduced beachgrass and influence on beach and dunes

Surf zone and sand dwelling organisms and food web

Snowy plover biology

Oregon beach law

Field trip

1



Photo Courtesy of Julie Hendricks

2



3



4



5



6



7



Ruggiero et al.,
2010

8



9



Graham and Diaz, 2001

10



Graham and Diaz, 2001

11



http://www.esrl.noaa.gov/psd/people/klaus.wolter/MEI/index.html

12



Allan and Komar, 2002, 2006

13



Peterson et al. 1990

14



15



Photo Courtesy of Julie Hendricks

16



Proceedings of the National Academy of Sciences 1998. 95: 4113-4120.

Komar, P.D. and S.M. Shih. 1993. Cliff erosion along the Oregon coast – a 
tectonic-sea level imprint plus local controls by beach processes. Journal of 
Coast Research 9(3): 747-765.

Ruggiero, P., M. Buijsman, M., G.M. Kaminsky, G. Gelfenbaum. 2010. Modeling 
the effects of wave climate and sediment supply variability on large-scale 
shoreline change. Marine Geology 273(1-4): 127-140.

Allan, J.C. and P.D. Komar. 2006. Climate controls on US West Coast erosion 
processes. Journal of Coastal Research 22(3): 511-529.

--2002. Extreme storms on the Pacific Northwest coast during the 1997-98 El 
Nino and 1998-99 La Nina. Journal of Coastal Research 18(1): 175-193.

Websites:

http://www.esrl.noaa.gov/psd/people/klaus.wolter/MEI/index.html



CMNP July 2010 3 global climate change


Slides:


2.  Sea level rise, increased erosion, particularly in low-lying soft sediment areas


3.  ~1 degree Celsius increase on our coast, with rate increasing


Serious increase in SST Alaska and central Asia

(see source on the Proceedings of the National Academy of Sciences 1998)


4.  Changes in A) Global average temperature and B) Global average sea level from 1850-2010.

5. A2 is essentially continuing as at present with low incentives toward alternative technologies or energy sources.


From the source (IPCC report to policymakers):


The A1 storyline and scenario family describes a future world of very rapid economic growth, global population that peaks in mid-century and declines thereafter, and the rapid introduction of new and more efficient technologies. Major underlying themes are convergence among regions, capacity building, and increased cultural and social interactions, with a substantial reduction in regional differences in per capita income. The A1 scenario family develops into three groups that describe alternative directions of technological change in the energy system. The three A1 groups are distinguished by their technological emphasis: fossil intensive (A1FI), non-fossil energy sources (A1T), or a balance across all sources(A1B).

The A2 storyline and scenario family describes a very heterogeneous world. The underlying theme is self-reliance and preservation of local identities. Fertility patterns across regions converge very slowly, which results in continuously increasing global population. Economic development is primarily regionally oriented and per capita economic growth and technological change are more fragmented and slower than in other storylines.


The B1 storyline and scenario family describes a convergent world with the same global population that peaks in mid-century and declines thereafter, as in the A1 storyline, but with rapid changes in economic structures toward a service and information economy, with reductions in material intensity, and the introduction of clean and resource-efficient technologies. The emphasis is on global solutions to economic, social, and environmental sustainability, including improved equity, but without additional climate initiatives.


The B2 storyline and scenario family describes a world in which the emphasis is on local solutions to economic, social,and environmental sustainability. It is a world with continuously increasing global population at a rate lower than A2, intermediate levels of economic development, and less rapid and more diverse technological change than in the B1 and A1 storylines. While the scenario is also oriented toward environmental protection and social equity, it focuses on local and regional levels.

6.  Coastal Response (R) = shoreline retreat under different sea level rise scenarios. From 10-20m if not too bad, 35-70m if worst case scenario.


Can calculate how much sea level rise based on slope of beaches, rise of 1m = horizontal movement of 20-30m inland

7.  Land rising faster than sea level rise in Southern OR coast, but in northern OR will see sea level rise.


Will get serious areas of erosion from Florence through Tillamook maybe because more beaches and less rocky shore in these areas.


Minimum predicted in OR, 0.4m -1.4m (=50-175 m mvmt of shoreline inland) in next 100yrs.

(see Komar and Shih, 1993 for more info. on cliff erosion along the OR coastal)


8. Getting an increase in average 5 largest waves and the annual maximum wave height over time.

(see Ruggiero et al. 2010 for more info. on wave climate and sediment and shoreline change)

9. Winter wave heights and height of storm waves increasing over time.


Increase in wave height from 1970s to 2010.  

(see Allan and Komar 2006 and 2002 for more info. on climate controls and extreme storms on US. West Coatal erosion)


10. More cyclones per year now (2005) than 1945.


11. Increase in max wind speed and decrease in minimum central pressure (low pressure=storm conditions) over time. Now 42-43 m/sec compared to 1950-1960s ~20 m/sec


12. W/ El Nino, increase in wave height, increase sea level, more waves from South, more northward sand mvmt.


El Niño/Southern Oscillation (ENSO) is the most important coupled ocean-atmosphere phenomenon to cause global climate variability on interannual time scales. Here we attempt to monitor ENSO by basing the Multivariate ENSO Index (MEI) on the six main observed variables over the tropical Pacific. These six variables are: sea-level pressure (P), zonal (U) and meridional (V) components of the surface wind, sea surface temperature (S), surface air temperature (A), and total cloudiness fraction of the sky (C).


13.  Mean Sea Level highest from November though March and especially high during El Nino years.


14. Where winter storms increased and found more southerly now


15. Note large storm winter waves from the SW cause “hot spot erosion” during an El Nino Year compared to normal year.


16. Hotspot erosion, low laying soft sediment places


