


















































































































































































































































































































































































































































































































































































































































































































































































http://unihedron.com/projects/darksky/database/index.php

































































































































http://www.audubon.org/important-bird-areas/state/north-carolina
http://www.audubon.org/important-bird-areas/state/north-carolina



https://www.iucnredlist.org/species/22696577/93572322



https://www.northcarolinahealthnews.org/2017/04/20/sounding-toxic-algae-alarm/



https://islandfreepress.org/blog/is-our-national-seashore-getting-closer-to-becoming-an-international-dark-sky-park/
https://islandfreepress.org/blog/is-our-national-seashore-getting-closer-to-becoming-an-international-dark-sky-park/






https://openoregon.pressbooks.pub/forestmeasurements/



https://archive.epa.gov/emap/archive-emap/web/html/mglossary.html#ss
https://archive.epa.gov/emap/archive-emap/web/html/mglossary.html#ss
https://www.epa.gov/national-aquatic-resource-surveys/indicators-chlorophyll
https://www.epa.gov/national-aquatic-resource-surveys/indicators-dissolved-oxygen
https://www.epa.gov/dwregdev/drinking-water-regulations-and-contaminants#List
https://www.epa.gov/nutrientpollution/harmful-algal-blooms


















https://www.ncdc.noaa.gov/cdo-web/datatools/normals
https://www.pifsc.noaa.gov/marine_turtle/strandings.php
http://pmel.noaa.gov/co2/story/A+primer+on+pH
https://tidesandcurrents.noaa.gov/sltrends/sltrends.html






https://www.nps.gov/subjects/air/park-conditions-trends.htm
https://www.nps.gov/articles/upload/NPS-Research-Activities.pdf
https://www.nps.gov/pais/learn/nature/birds.htm
https://www.nps.gov/caha/learn/nature/index.htm
https://www.nps.gov/caha/learn/scienceresearch.htm
https://www.nps.gov/calo/planyourvisit/orv.htm
https://science.nature.nps.gov/im/units/secn/monitor/saltmarsh.cfm
https://irma.nps.gov/Stats/Reports/Park/CAHA
https://www.nps.gov/caha/planyourvisit/things2do.htm
https://www.nps.gov/subjects/air/effects.htm
https://www.nps.gov/subjects/nightskies/natural.htm



https://irma.nps.gov/NPSpecies/Search/SpeciesList/CAHA
https://www.nps.gov/caha/planyourvisit/waterfowlhunting.htm
http://www.npshistory.com/publications/caha/nrmp.pdf
http://sierranights.com/nightsky/dataPageExplain.htm
https://www.waterqualitydata.us/
https://plants.usda.gov/java/



https://www.nccoast.org/protect-the-coast/advocate/terminal-groins/
https://www.nccoast.org/protect-the-coast/advocate/terminal-groins/
http://www.ncagr.gov/PLANTINDUSTRY/Plant/entomology/ProposedGypsyMothTreatments.htm
http://www.ncagr.gov/PLANTINDUSTRY/Plant/entomology/ProposedGypsyMothTreatments.htm
http://portal.ncdenr.org/web/mf/testing-sites
https://www.ncdot.gov/projects/nc-12-rodanthe/Pages/default.aspx
https://ncdenr.maps.arcgis.com/apps/webappviewer/index.html?id=58e9afca8b724b3f82cc81a8b825f83e
https://ncdenr.maps.arcgis.com/apps/webappviewer/index.html?id=58e9afca8b724b3f82cc81a8b825f83e
http://www.ncforestservice.gov/forest_health/forest_health_laurelwiltfaq.htm
https://www.ncwildflower.org/plant_galleries/invasives_list
https://www.ncwildlife.org/Portals/0/Hunting/Game-Land-Maps/Coastal/Buxton-Woods.pdf



https://www.ncwildlife.org/Hunting/Seasons-Limits/Harvest-Statistics/White-tailed-Deer-Harvest-Reports
https://www.ncwildlife.org/Hunting/Seasons-Limits/Harvest-Statistics/White-tailed-Deer-Harvest-Reports
https://www.nps.gov/subjects/nightskies/skymap.htm






http://www.seaturtle.org/nestdb/






https://www.fws.gov/wetlands/Data/Mapper.html
http://water.usgs.gov/edu/bacteria.html
http://water.usgs.gov/edu/phosphorus.html
http://wa.water.usgs.gov/neet/index.html
http://water.usgs.gov/edu/phosphorus.html
https://coastal.er.usgs.gov/hurricanes/irene/photo-comparisons/
http://water.usgs.gov/edu/characteristics.html
http://water.usgs.gov/edu/nitrogen.html
https://or.water.usgs.gov/grapher/fnu.html
http://www.shorebirdplan.org/science/assessment-conservation-status-shorebirds/
http://www.shorebirdplan.org/science/assessment-conservation-status-shorebirds/



http://web.vims.edu/bio/shallowwater/physical_characteristics/salinity.html



































































































































































































































































In B, money has been spent to build a road and a dune to protect it; the island has been
"stabilized."

A moderate storm strikes both islands and overwashes A. B cannot be overwashed because of
the continuous dune, but there is severe erosion of both beach and dune. The erosion narrows
the beach and creates deeper water nearshore, which causes more wave damage to the dune.
In B there is little or no dune erosion although the beach has retreated.

Following the storm, the overwash terrace in A has become vegetated, and new dunes are
forming. No damage can be seen. However, in B, the stabilized dune is badly eroded, and the
berm markedly narrower. A new beach has been formed on both islands by gentler waves
following the storm. Note that shrub vegetation has increased along the road and behind the
dune in B. Strong winds from the lagoon side of the island are creating waves in the lagoon,
which erode the edges of the salt marsh.

A severe storm with winds blowing across the lagoon has flooded the backshore of both
islands. In A these flood waters can flow out to sea across the island. In B they are trapped by
the man-made dune, and flood the road and other facilities. In A the flood waters remain
shallow on the island and last for only a short time. In B they become deep and stand on the
land for a long time. Some dune erosion may result on the backside of the dune.

The effects of the storm are not evident on the natural island. All vegetation zones are alive
and healthy, although the edge of the salt marsh has eroded more. In B, repair work is being
done to the back of the dune line. The marsh edge also has eroded. Plants not tolerant of
long-term flooding have died. Further attempts to protect the main dune line have been
started, with bags of sand being placed along the eroding base of the dune. The problems in B
have resulted in major expenses.

A severe storm strikes the islands, with different effects on the two islands. In A, a sheet of
water sweeps completely across the barrier, carrying sand onto the backshore and into the
lagoon. A relatively uniform overwash layer has been spread over the island; the beach has
retreated. In B, however, the storm resulted in massive erosion of the beach and dune line.
The storm waves piled up against the dune-dike and finally broke over the top. The resulting
torrent severely damaged the rear of the dune, buried the road deep in sand, and eroded the
back of the island as it swept across.

Following the storm, the islands are very different. In A, all signs of the storm are gone. All
vegetative zones have redeveloped on the overwash layer, including a new salt marsh. New
dunes are forming on the beach. The main change is a slight retreat of the barrier. In B,
massive projects, at great cost, are underway to rebuild the barrier in the same place. A beach
nourishment project is pumping sand from behind the barrier to rebuild the beach and the
dune. (Such lagoon-side dredging operations for fill are no longer carried out on National
Park Service land because of the ecological damage to the lagoon and the generally poor
quality of the sediment. Recent nourishment sources have been accreting spits or inlets).
Once the dune has been built, it will be grassed. Even though the beach has been temporarily
restored, the next storm will create difficulties again. Because of the lack of overwash sand,
there has been no backshore elevation increase nor any sediment for new marshes in the
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lagoon. The edge of the marshes continues to erode. More and more effort will be needed to
maintain B, while A will continue its natural cycle in equilibrium with the oceanic forces.
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https://www.nps.gov/orgs/1778/index.htm
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