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Introduction

= Atool is being developed to allow user to view
mapped Depths of Closure across the U.S.
coastlines

= ||[lustrates the seaward extent of sediment
transport

= Tool will aid coastal planners and engineers in
designing coastal projects
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Depth of Closure

* Depth of Closure (DOC) is an important concept

used In coastal engineering
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Depth of Closure

= Hallermeier (1978, 1981)
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 The seaward limit of the shoal zone, where wave shoaling is
the dominant process and bed agitation remains relatively
moderate

= Birkemeier (1985) later revised
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Depth of Closure

Research & Development

= Applied often in coastal sciences

= Web Application was Iinitially intended for use in
nearshore placement projects
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Hallermeier (1978,1981)

Inner limit
2
d, =2.28H, — 68.5(—
l - e (gTeZ)
H, = H; + 5.60;
dl = ZHS + 110’5
OQOuter Limit
d; = (Hs — 0305) Ts(55005)"

Existing Methods

Birkemeier (1985)

2
d; = 1.75H, — 57'9(9;32)
d, = 1.57H,
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Methods

= WIS hindcast wave data were downloaded to
calculate DOC

= Snell’'s Law was used to shoal waves Iinto certain

depth based BN s for each

coast Iine Pacifi(-: 15.2 m [50 fi]
Atlantic 12.2 m [40 fi]
= Calculated wien 9.1 m [30 f]

» H., H, H .. [CCeEICE 9.1 m [30 ft]

= Calculated Hallermeier (1978, 1981) Inner,
Outer (using 0.15 mm, 0.2 mm, 0.3 mm)

= Calculated Birkemeler (1985), simplified
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Methods

= DOCs calculated for each year on record as well
as entire record

= Created profiles extending from WIS station to
shoreline and found intersections with contours

" Placed DOCs along the profiles
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Research & Development

.0 - 1.5
6-32
3 - 8.1
2-7.9
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# 152-20.0
#® 201-278

= Regional trends based on 20 year dataset
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Yearly calculated DOCs

Project specific zones of
depth of closure

Allows the user to view
minimum, maximum, and
mode of DOCs

Determine yearly trends
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Wave Statistics

33 Years of H, Data for WIS Station 73002

 Entire data set for WIS
_ Station 73002
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Wave Statistics

Research & Development

33 Years of H, Data in the Gulf of Mexico
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Wave Statistics

Determine trends
using total He data
across entire Gulf of
Mexico

Most frequent waves
are in 2-4.5 m range

=

Number of Waves
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ERDC

BUILDING STRONG

Innovative solutions for a safer, better world




Static Database

|= GulfMexico-DOC - Microsaft Excel | oI -
:?”m.ﬂ‘_ Products =B Publications 5‘. Tech Transfer ¢ Wiki A( RP \ Search 'F;Eei];( Home Insert Page Layout Formulas Data Review Wiew Add-Ins Acrobat & e o B 2
) HJ * calibri Ay === ®r S Number - ij:‘ %:5 _’—:ti ful"sm' - ’;v lia
U= bepih or.Clasdee Information Paste =T m & A o) =0 .00 Conditional Format Cell el E . St:rt & Find &
- 7 BjZ U- T B %% 0 |85 Formatting ~ as Table = Styles = B Format - | 2~ Fitter~ select -
Depth of closure (DOC) is an important concept used in coastal engineering. The DOC is a theoretical depth along || C1PPoard & o e Humber e Styles Cells Editing
a bea:fh profile w!wru scdlr_nan_t transport is very small or non-existent. dependent on wave height and por'rud._and Al - £ x -
occasionally, sediment grain size. More specifically, Kraus et al. (1998) state that the "depth of clesure for a given
or characteristic time interval is the most landward depth seaward of which there is no :igniin::ml change in bottorm| A B c D E F G H 1 =
slevation and no net part batween the and the affehars.” Oftsn the DOC iz
used In coastal engineering design for projects such as beach and nearshore berm nourlshments, and jetry and 1 X \d WIS_Station Depth (m) Formula
navigation channel designs. The dataset provided here estimates DOCs for all of the coast lines of the United - .
States, including the Great Lakes, using the USACE Wave Information Study (WIS) wave hindcast data. A draft 2 -97.1258 25.7925 73016 8.64 Hallermeier (1981) Eqg. 2_Inner DOC_All
CHETN detailing methods used to produce the dataset is provided as well. 3 -97.1186 25.8675 73017 8.53 Hallermeier (1981) Eq. 2_Inner DOC_All
Click the area of interast 4 -97.1216 25.9325 73018 8.53 Hallermeier (1981} Eq. 2_Inner DOC_AII
5 -97.1369 26.0089 73019 8.48 Hallermeier (1981) Eq. 2_Inner DOC_AIl
4 s 6 -97.1454 26.0762 73020 8.42 Hallermeier (1981} Eq. 2_Inner DOC_AII
/ e 7 -97.1608 26.1671 73021 8.35 Hallermeier (1981} Eq. 2_Inner DOC_AII
| 8 -97.1704 26.2459 73022 8.30 Hallermeier (1981) Eq. 2_Inner DOC_All
| = B - 9 -97.1862 26.3219 73023 8.32 Hallermeier (1981} Eq. 2_Inner DOC_All
| 10 -97.2061 26.3924 73024 8.32 Hallermeier (1981) Eq. 2_Inner DOC_All
L ot 11 -97.2326 26.4786 73025 8.07 Hallermeier (1981} Eq. 2_Inner DOC_All
| i 12 -97.2553 26.5458 73026 8.16 Hallermeier (1981) Eq. 2_Inner DOC_AIl
| 13 -97.2890 26.6332 73027 7.98 Hallermeier (1981} Eq. 2_Inner DOC_AII
§ & - 14 -97.3167 26.7206 73028 7.91 Hallermeier (1981) Eq. 2_Inner DOC_AII
. 15 -97.3436 26.8216 73029 7.80 Hallermeier (1981} Eq. 2_Inner DOC_AII
& B 16 -97.3581 26.8992 73030 7.84 Hallermeier (1981) Eq. 2_Inner DOC_AIl
e | 17 -97.3668 26.9813 73031 7.72 Hallermeier (1981} Eg. 2_Inner DOC_AII
h 4 18 -97.3679 27.0218 73032 7.50 Hallermeier (1981) Eg. 2_Inner DOC_All
19 -97.3650 27.1051 73033 7.61 Hallermeier (1981) Eq. 2_Inner DOC_All
Links 1o files: 20 -97.3546 27.1911 73034 7.51 Hallermeier (1981} Eq. 2_Inner DOC_All
Principal Point of Comact: ’ %%H 21 -97.3353 27.2791 73035 7.36 Hallermeier (1981} Eq. 2_Inner DOC_AII
::_uat B'n(:llsi.::_ e ot : Gosa ‘.‘;mr.» ah 4 = R -97.3027 27.3818 73036 7.14 Hallermeier (1981} Eq. 2_Inner DOC_All
-y i Duicst, of 23 -97.2416 27.5156 73037 7.17 Hallermeier (1981} Eq. 2_Inner DOC_AII
24 -97.1836 27.6255 73038 7.25 Hallermeier (1981} Eq. 2_Inner DOC_AII
2 -97.1558 27.6744 73039 7.04 Hallermeier (1981) Eq. 2_Inner DOC_AIl
26 -97.0626 27.8012 73040 7.15 Hallermeier (1981} Eq. 2_Inner DOC_AII =
M4 » M| HIL_AIl HIC " HIL_Simpified .~ HOL_0.15 mm .~ HOL_0.2 mm .~ HOL_0.3 mm .~ Birkereier [ 4 | i | v 1
Ready | |[EEm 1003 U (+)

http://cirp.usace.army.mil/products/depth-of-closure.php

) ERDC

BUILDING STRONG Innovative solutions for a safer, better world




arch & Development

Static Map
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Future Phases

* Interactive map
» User will choose grain size, more specific location

= DOC contouring
= \Wave statistics histograms

= Add Sediment Mobility Tool for nearshore berm
siting (McFall)

» Scoping level tool that describes frequency of
sediment mobility and general transport direction
based on waves, grain size, and depth of placement
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Summary

Research & Development

http://cirp.usace.army.mil/products/depth-of-
closure.php

https://geoplatform.usace.army.mil/home/webmap/
viewer.html

Hallermeier Inner DOC Hallermeier Outer DOC (D50=0.15 mm) 50.01- 55.00
Depth (m) 55.01 - 60.00
Depth (m) 24.01-28.00 ® 000-500 60.01-65.00
® 000-4.00 28.01-32.00 ®  501-10.00 65.01-70.00
° 4.01-8.00 ® 10.01-15.00 70.01 - 75.00
15.01-20.00 75.01-80.00
8.01-12.00 20.01 - 25.00 80.01 - 85.00
12.01 - 16.00 25.01-30.00 ®  8501-90.00
16.01 - 20.00 30.01 - 35.00 ® 90.01-95.00
35.01-40.00 ®  9501-100.00

40.01 - 45.00 ® 100.01-105.00

45.01-50.00 ® 10501-110.00
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