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...It has been shown that the use of annual mean shorelines enables the same rate of change to be obtaine
when using all the shorelines,... It has also been shown that annual mean shorelines largely remove the s
variability, and are therefore useful for analysing mid-term trend quantifications. In addition, we propo
methodology for annual mean shorelines, obtained from Landsat imagery, that minimises the effect
variation on the shoreline positions. Both shorelines — instantaneous and mean annual — appear t
5 m seaward from those obtained using more precise sources.

sea-level
e about 4 or

Source: Almonacid-Caballe, et. al, 2015, Evaluation of annual mean shoreline position deduced from Lansat imagery
as a mid-term evolution indicator, Marine Geology, 372.10.1016
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« > C 0O 8 gebco.net/data_and_products/gridded_bathymetry data/#area r O @& 8 |

Mews ¥ Bookmarks Send Files Model M Gmail SGY program @ e /ddsdmie.. » Reading list

GENERAL BATHYMETRIC = Navigation Q
CHART OF THE OCEAN

Use our application to select and download data in netCDF, Esri ASCII raster
and data GeoTiff formats.

U biwyboard CTNL, + v Lt Click wad Dirng 0 bom 10 pelbact yoar rgion on the map

§ e, e e vl by et o (THE

SEABED LEVEL

Data set attribution

If the data sets are used in a presentation or publication then we ask that
you acknowledge the source.This should be of the form:

GEBCO Compilation Group (2020) GEBCO 2020 Grid
(doi:10.5285/a29c5465-b138-234d-e053-6c86abc040b9)
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€ ECMWF | ERA Interim, Daily X e [+ ] — X
&« C 1 @& appsecmwfint/datasets/data/interim-full-daily/levtype=sfc/ * O *» :
News W Bookmarks Send Files Model & Gmail SGY program @ Uszane / endefanda..  # The Python Tutorial.. Business PromptPa.. & stuudwnmlulasiau »

c ECMWF E Kumpanart Chewapreecha~

Public Datasets Select dataset~ Current activity~ Reference~

ERA Interim, Daily

ERA Interim is being phased out. Users are strongly advised to migrate to ERAS. The last date to be made

Type of level available in ERA Interim will be 31 August 2019, which will be released at the end of October 2019.
¢ Model levels Please note that the fields shown on this interface are a subset of the ERA Interim dataset. The complete dataset
e Potential temperature (including wave fields) is available via the batch access. The full list of fields can be found here.

Potential vorticity
Pressure levels
Surface Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Select a month

1979 O O O O O O O O O OO 01O O O O O OO O O o o o

1981 O O O O O O O O O O O O19820 O O O O OO O O 00 O O

19830 O O O O O O O OO O 01O O O O O OO O O O o o

1985 O O O O O O O O O O O 0O19 O O O O O OO O O O O O©
WEB 197 O O O O O O O O O OO O19O O O O O OODO O O o0 O

1989 O O O O O O O O OO O 0O1MmMMOC O O O O ObO O OO0 o o

19919 O O O O O O O O O O O O 192 0 O O O O OO O O 0o o o

1993 O O O O O O O O O OO 01990 O O O O OO o o o o o

199 O O O O O O O O O O O 0O19 O O O OO OO O O O O O©

1997 O O O O O O O O O O O 0O0199%:°¢ 0 O O OO OO O 0o o o -

E L Type here to search «® NG = |

5/31/2021



Select parameter

(J 2 metre dewpoint temperature

(J 2 metre temperature

10 metre U wind component

10 metre V wind component

(J 10 metre wind gust since previous post-processing
U Albedo

[J Boundary layer dissipation

[J Boundary layer height

UJ Charnock

(J Clear sky surface photosynthetically active radiation
[J Convective available potential energy

[J Convective precipitation

(J Convective snowfall

(J Downward UV radiation at the surface

(] Eastward gravity wave surface stress

(J Eastward turbulent surface stress

(J Evaporation

() Forecast albedo

[J Forecast logarithm of surface roughness for heat

Mean wave direction

Mean wave period

0J Medium cloud cover

(J Minimum temperature at 2 metres since previous post-processing
[J Northward gravity wave surface stress

(J Northward turbulent surface stress

UJ Photosynthetically active radiation at the surface

(J Runoff

(] Sea ice area fraction

() Sea surface temperature

Significant height of combined wind waves and swell
(J skin reservoir content

[J skin temperature

(J Snow albedo

UJ Snow density

UJ Snow depth

(J Snow evaporation

(J Snowfall

0J sSnowmelt

UJ Soil temperature level 1

!



ERA INTERIM DATA

[ 7 197901.nc
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| 1 198109.nc
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[ ] 198111.nc
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| ] 198201.nc
[ 7 198202.nc
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11/06/2018 10:27

MC File
MNC File
MNC File
MNC File
NC File
MNC File
NC File
MC File
MNC File
MNC File
MNC File
MC File
MNC File
MNC File
MNC File
NC File
MNC File
NC File
MC File
MNC File
MNC File
MNC File
MC File
MNC File
MNC File
MNC File
NC File
MNC File
NC File
MC File
MNC File
MNC File
MNC File
MC File
MNC File
MNC File
MNC File
NC File

3,434 KB
3,156 KB
3,494 KB
3,381 KB
3,484 KB
3,381 KB
3494 KB
3494 KB
3,381KB
3494 KB
3,381 KB
3,434 KB
3,484 KB
3,269 KB
3,484 KB
3,381 KB
3,484 KB
3,381 KB
3494 KB
3484 KB
3,381 KB
3494 KB
3,381 KB
3,484 KB
3,494 KB
3,156 KB
3,484 KB
3,381 KB
3494 KB
3,381 KB
3484 KB
3494 KB
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3,434 KB
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G' ERAS hourly data on single level: X -+ (+] - X

&« C O @ cds.climate.copernicus.eu/cdsapp#!/dataset/reanalysis-era5-single-levels?tab=form T T ® |

Mews W Bookmarks Send Files Model M Gmail SGY program & usane / Adedaia.. #, The Python Tutorial... Business PromptPa.. & swudwwslwasidu @ Selected Marine Da... » Reading list

\ . P oo = 7 ci Kumpanart Chewapreecha
B (ooemios SECMWF (0 gnaeowne

Eurmman
Camwassian

PoialLN Your feedback helps us to improve the service

Home Search Datasets Applications Yourrequests Toolbox FAQ@z Live

ERAS hourly data on single levels from 1979 to present

Overview Download data Quality assessment Documentation
Contact
Clear all . ;
copernicus-support@ecmwrf.int
Product type Licence
Licence to use Copernicus Products
Reanalysis (] Ensemble members (] Ensemble mean (] Ensemble spread
Selectall  Clearal Publication date
2018-06-14
Variable ®
References
Citation
* Popular
DOL: 10.24381/cds.adbb2d47 2
(J 10m u-component of wind (] 10m v-component of wind
M Ama Adrisnmmint famamaeatoen (] Tmn tamamar b ea Malace o o ke

M L2 O H =W € ~ & H = ~GemDwx e o0, [




(& ERAS hourly data on single level X (3 ERAS hourly data on single level X -+ (v ] - O X

« =5 C 0 & cds.climate.copernicus.eu/cdsapp#!/dataset/reanalysis-era5-single-levels?tab=form OO0 %+ O @ ® |
MNews  Bookmarks . Send Files . Model M Gmail . SGY program Q Usemm / andedma... e; The Python Tutorial... - Business PromptPa.. & sudwnislwlasdiiu @ Selected Marine Da... » Reading list
Geographical area @

O Whole available region
ecte ap re available area will be \ o
@ Sub-region extraction ®
North
9
West East
80 90
South
6
Format
@ GRIB (O NetCDF (experimental)
Clear all
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Measured Water Depth @ Station 5m depth Measured Wave Height @ Station 10 m depth @ s Significant wave height
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MOVEMENT OF TECTONIC PLATE AND GNSS
STATION

Relative movement to Sunda Block

=3  absolute movement

Mainimage: cm/year of plate and main block
Zoomimage: mm/year

Source: Wim J.F, et. al., 2019, Vertical motion of Phuket Island
(1994-2018) due to Sumatra-Andaman mega-thrust earthquake
cycle: impact on sea-level and consequence for coral reef,
Marine Geology 414 (2019)92-102
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As well as the sideways movement between the plates, the 2004 Indian
Ocean earthquake resulted in a rise of the seafloor by several metres,
displacing an estimated 30 km? (7.2 cu mi) of water and triggering
devastating tsunami waves. The waves radiated outwards along the entire
1,600 km (1,000 mi) length of the rupture (acting as a line source). This
greatly increased the geographical area over which the waves were
observed, reaching as far as Mexico, Chile, and the Arctic. The raising of the

seafloor significantly reduced the capacity of the Indian Ocean, producing a
permanent rise in the global sea level by an estimated 0.1 mm (0.004 in).[z‘?]

PERMANENT RISE IN THE GLOBAL
SEA LEVEL

#Au1: Bilham, Roger (20 May 2005). "A Flying Start, Then a Slow Slip". Science. 308 (5725): 1126-1127
a1vdvlu https://en.wikipedia.org/wiki/2004_Indian_Ocean_earthquake_and_tsunami
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Beach Nourishment: Effects on the Hatching & Emergence Success Rates of
Leatherback (Dermachelyvs coriacea), Loggerhead (Caretta caretta). and
Green (Chelonia mydas) Sea Turtles
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Abstract:

Broward County, Florida 1s a popular tourism destination. Due to its popularity, much of
the shoreline has been moditied and natural habitats were replaced with infrastructure
such as houses, condominiums, resorts, and restaurants. The same Broward County
beaches utilized by tourists and residents are important for three species of nesting sea
turtles, including the Leatherback, Dermochelvs coriacea, Loggerhead. Caretta caretta,
and Green, Chelonia mydas, Turtles. The Broward County Sea Turtle Conservation
Program (BCSTCP) collects yearly data in order to study these endangered reptiles.
Increased anthropogenic effects including further coastal development (public & private),
public beach events, public beach access. as well as natural events, have caused these
important nesting beaches to erode and narrow. In an effort to control this erosion
damage, Broward County has performed a number of beach nourishment projects. This
study found yearly fluctuations in sea turtle hatching and emergence success rates, and
years of beach nourishment projects significantly decreased these rates, Yearly hatchin&
data available from Broward (-30unty concludes that beach nourishment, as well as

hurricanes and tropical storms cause decreases in sea turtle hatching and emergence

SuCCess rates i Broward Eounty. Addltlonany, nest depth and sea turtle size increases

the hatching and emergence success rates from females that are not too large or too small
that nest in Broward County.

Keywords: Dermochelys coriacea, leatherback, Caretta caretta, loggerhead, Chelonia
mydas, green, hatching success, emergence success, Broward County, sea turtle, beach
nourishment
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Abstract:

Broward County. Florida is a popular tourism destination. Due to its popularity, much of

the shoreline has been modified and natural habitats were replaced with infrastructure
such as houses, condominiums, resorts, and restaurants. The same Broward County
beaches utilized by tourists and residents are important for three species of nesting sea
turtles, including the Leatherback, Dermochelys coriacea, Loggerhead, Caretta caretta,
and Green, Chelonia mydas, Turtles. The Broward County Sea Turtle Conservation
Program (BCSTCP) collects yearly data in order to study these endangered reptiles.

Increased anthropogenic effects including further coastal development (public & private),

public beach events, public beach access, as well as natural events, have caused these
important nesting beaches to erode and narrow. In an effort to control this erosion
damage, Broward County has performed a number of beach nourishment projects. This

study found yearly fluctuations in sea turtle hatching and emergence s S I nd
years of beach nourishment ro1ects ma‘mhcaml decreased these rates. Yearly hatching
data available from Broward County concludes that beach nourishment, as well as

hurricanes and tropical storms cause decreases in sea turtle hatching and emergence

d County. Additionally, nest depth and sea turtle size increases
the hatching and emergence success rates from females that are not too large or too small
that nest in Broward County.

Keywords: Dermochelys coriacea, leatherback, Caretta caretta, loggerhead, Chelonia
mydas, green, hatching success, emergence success, Broward County, sea turtle, beach
nourishment
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FL, DEPARTMENT OF ENVIRONMENTAL PROTECTION
RULE TITLE: PROTECTION OF MARINE TURTLES

Rule: 62B-41.0055

62B-41.0055 Protection of Marine Turtles.

(1) Any application for a permit under this chapter for coastal construction that affects marine turtles shall be subject to
conditions and requirements for marine turtle protection as part of the permitting process, pursuant to Section 379.2431, F.S.

(2) Beach restoration, nourishment and mechanical sand bypassing projects shall be designed to provide habitat which is
suitable for successful marine turtle nesting activity.

(3) The Department shall require appropriate measures to protect marine furtles and their habitat such as: nest surveys, nest
relocation, nest marking, modification of coastal construction, measures to reduce sand compaction, and short and long term

Rule Title: Protection of Marine Turtles
Department: DEPARTMENT OF ENVIRONMENTAL PROTECTION

Division: Beaches and Coastal Systems

Chapter: RULES AND PROCEDURES FOR APPLICATION FOR COASTAL

(4) In order to provide protection to marine turtles and their habitat, beach restoration, nourishment and mechanical sand

C
) In order to provide protection to marine furtles and their habitat, beach restoration, nourishment and mechanical sand RS pTSFeI g U<l ple]dg
bypassing activities which are in compliance with other provisions of this chapter may be constructed during the main portion of the )
marine turtle nesting season ( ay through 15 October) < 500 pS| (3 5 . 2 kSC)
(a) The Department determines that appropriate measures to protect marine turtles and their habitat, such as nest surveys, nest
relocation, nest marking, modification of coastal construction and measures to reduce sand compaction are to be used; and,
(b) The Department determines that sufficient justification to conduct the coastal construction during the main portion of the
marine turtle nesting season has been provided. Such justification for purposes of this rule includes:
1. Economic, technological, environmental, and public health, safety and welfare factors, or
2. A determination that the habitat within the area of the coastal construction does not support successful marine turtle nesting
't due to beach profile and substrate characteristics, or
3. A nest relocation program exists within the area of the coastal construction permitted by the Department for marine turtle
protection reasons unrelated to the proposed coastal construction pursuant to the provisions of Chapter 62R-1, F.A.C.

(5) If the marine turtle protection conditions of an incidental take authorization granted after the issuance of a permit are
inconsistent with the Department’s permit, the Department shall amend the permit to be consistent with the incidental take
authorization and FWC’s authority under the Coastal Zone Management program.

(6) All coastal construction other than beach restoration, beach nourishment and mechanical sand bypassing, which is in
compliance with other provisions of this chapter, shall not be conducted during the main po the marine turtle nesting season

(15 May through 31 October) if the Department determines that the proposed coastal construction will result in a significant adverse
impact.

Rulemaking Authority 161.041(1), 161.055(1 ) FS. Law Implemented 161.041(1), (. 1), (5), 161,163, 370.2431(1) FS. History—New 8-23-02,
Formerly 16B-41.0055, Amended 10-23-01, 1-11-




(1) Terrestrial source wuummuum’iuswm (ancient fluvial) au _—
seifieangla (marine terrace) uazsaviifiaznaunnaay (channel _ :
deposit) e

(2) Back-barrier source wuustiaungtag1uuay sand dune, tidal
creek sinflupznauRininzand vsuinu@unnawssindaue
TuainInnsamamIaLazuINNLREINLIALA L AU

(3) Navigation channel a5z laamiiesastinniofiuizauasunay
1518 ae9'lsAanu aammvl,mmnmumaanﬁaumsoumﬂumunau
aztdaaasitAaUuNINVIN T lHLUNCRY

(4) offshore source sinifluiuiidu/funausaiiasdunietinm
aznauancauMIuyliaay (ebb tide shoals off inlets) uazusiiu
Wuridu/funausaciasduunanreluanidnaulu (cape-associated
shoals on the inner continental shelf)

Design of Beach Fills

ENGINEER MANTUAL

u1: USACE (EM 1110-2-3301) Design of Beach Fills
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