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Shorter laser pulse length and receiver response for
increased accuracy, especially in shallow (<2m) water

Large field-of-view afforded by prism, and more

sensitive receivers, increase signal-to-noise ratio.

Improved depth detection in shallow turbid water

10,000 Hz Pulse Rate (hydro / topo)
0.4 Hz /25 MP Digital camera (~20 ¢m pixel)
CASI-1500 Hyperspectral Imager
e 1500 pixels
e 380 - 1050 nm wavelength
e 288 possible bands
15 cm RMSE bathymetry
7.5 cm RMSE topography
Shot spacing: . e
0.7 X 0.7 meter topo / shallow hydro

.0 X 2.0 meter
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2015 JALBTCX Survey Season
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Future NCMP collections

40 b 0 H a SeaSketch - Better decision... | |

‘\ '/JU|@ http://www.seasketch.org/#projecthomepage/5272840fbec5/42d210016e4
»

File Edit View Favorites Tools Help
b= fs‘j https--cefm-cadf.usace.ar... & 7-Day Forecast for Latitud... &2 ] Corps of Engineers Financi.. & | Welcome » JALBTCX » Joi.. & | JALBTCX REST services .’gi] USACE Webmaps Portal f..

Sign In

wig | S. Federal Mapping Coordination
V pPpRINg

A Demonstration Site for Federal Mapping Data Acquisition Coordination

Data Layers My Plans Participate

Data Layers Basemap Legend & Ordering

BVAlberta

ch layers by name or keyword

Edmont on ¥
0

Mapping Priorities: Needs, Requirements
i Topographic Lidar 3DEP Areas of Interest
L Topobathymetric Lidar Areas of Interest
lwu Acoustic/Sonar (bathy, etc.) Areas of Interest
i Digital Imagery (in conjunction with Topo/topobathy lidar?)

Galgary,
0

Planned and Ongoing Mapping Projects
luu Topographic Lidar

NULED ;7 {J__” S 2lin () wa Topobathymetric Lidar
i NOAA
@ s USACE
L UsGs
L Acoustic/Sonar (Hydro, Bathy, Water Column, etc)
L Digital Imagery
j Other (eg. DEM, CSCAP, EPA NCCA)
i NOAA FY16-17 Fleet Allocation Plans

1 Alaska/Arctic Priorities, Proposed, Planned, Ongoing
L AlaskalArctic

MEXICD Havana 8 "
Gladalejarah. o ChEa i Existing Data
; sPort-au-  Santo
PrinCOWERED S g L Existing Data (not complete; more due diligence necessary)
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Natronal Coastal I\/Iappmg Program .«
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Zero Contour

= « Beach width provides buffer
| : before the dune as well as
recreational benefits

 Defined as the distance between
the zero contour and the dune toe

» Active portion of the beach

3

b < Contour change rate

. » Used to determine hot spots of
erosion and cumulative change

can identify extent of inlet influence

2010 beach width (m)

GE 1) What shoreline is most meaningful to you?

2004-2010 change rate (m/yr)




Volumes

Volume computatlons
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Volumes

Table 6. Condensed Results by State

] 4 y MW
y 3-’1 L% A ' =

h Sony " Se3043
P MEW Above .,.:' .;ql | F\ﬂ_A -;saaama
Baseline Number Shoreline Volume e i il 3 = 'R[_-‘;*SEWBB
State Start Date | End Date of . | Volume P . 1 CT, TRES
Length Tr. s Change Density Densi o T gt
Rate Rate ty PA NJ= 110
Rate OH
3138
km n ft/'vr cy/ft/yr | cy/thvr | cv/ft/yr o~ 7|
o o W WD 3155
ME 10/19/2005 | 6/19/2010 | 62 633 (0.4) 135 0.7 0.6 ¥ h
NH 11/01/2005 | 6/20/2010 15 152 (1.0) 26 (0.5) A ;‘i
MA 11/11/2005 | 5/26/2010 | 381 3,834 (2.8) =
NY 10/26/2005 | 8/13/2010 | 192 1,921 6.9 vl w 3228
NI 9/2/2005 | 8/28/2010 | 203 2,034 0.6 L
DE 9/3/2005 | 9/11/2010 | 44 440 5.1 ' -  &eazer
MD 9/3/2005 | 8/2/2010 50 505 (4.3) 238 2.7 2.7 Y r
VA 9/8/2005 | 7/28/2010 | 183 1.835 72 3.1 34 29 3a \ b
P x '-}-)" 563359
NC_2009 | 9/28/2005 | 8/16/2009 | 272 2,725 39 06 | @3 | o2 |
NC 2010 | 9/28/2005 | 5/4/2010 236 2369 02 27 25 2.5 B { emm—"
e 1/13/2006 | 5/4/2010 | 277 2,778 2.1 23 13 0.9 ' \ / o e
GA 1/13/2006 | 5/4/2010 145 1,452 (0.2) 42 3.0 2.8 57, 237 426 s>
FL-E 7/1/2004 | 5/4/2010 | 587 5,875 2.7 6.2 1.0 0.8 f uv -5
FL-W 6/1/2004 | 6/20/2010 | 298 2.4 iy 3447 | ‘3‘
FL-NW 6/1/2004 | 6/20/2010 | 346 02) }1 <& | \ _ZF
3293 '
Total/ BT 563469 1L
3,289 1.7 % _
Average Sy Kilaer
Figure 5. Locations of selected WIS stations.
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Volumes

Table 6. Condensed Results by State

Above
Baseline Number MHW
State Start Date | End Date Lenth of Vo]m_ne
Transects Density
Rate
km n cy/ft/yr
ME 10/19/2005 | 6/19/2010 62 633 0.6
NH 11/01/2005 | 6/20/2010 15 152
MA 11/11/2005 | 5/26/2010 381 3834
NY 10/26/2005 | 8/13/2010 192 1,921
NI 9/2/2005 | 8/28/2010 203 2.034
DE 9/3/2005 | 9/11/2010 44 440
MD 9/3/2005 | 8/2/2010 50 505
VA 9/8/2005 | 7/28/2010 183 1,835
NC 2009 | 9/28/2005 | 8/16/2009 272 2725
NC 2010 | 9/28/2005 | 5/4/2010 236 2369 2.5
sC 1/13/2006 | 5/4/2010 277 2,778 0.9
GA 1/13/2006 | 5/4/2010 145 1.452 28
FL-E 712004 | 5/4/2010 587 5875 038
FL-W 6/1/2004 | 6/20/2010 298 2998
FL-NW 6/1/2004 | 6/20/2010 346 3.461
1‘:}::%3 3,289 33.012
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1. Maw Hampshire difference

grid between years 2005
and 2010

2. Agrial phofogmaphy

providad by ESRI o B0 a0
| .

Elevation Change {m) 5 B5-1 = as5-4

025-05 218
[ | 028028 258-2
[ as-025 Il =25
L ]---n5

Figure 8. Elevation change near Hampton Beach, NH.
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Volumes

Table 6. Condensed Results by State

Above
| Number | SVerase MHEW | NEw
Baseline Shoreline Volume
State Start Date | End Date of ) Volume
Length Change Density :
Transects Density
Rate Rate
Rate
km n ft/vr cy/ft/yr | cv/ft/vr | cy/fu/yr
ME 10/19/2005 | 6/19/2010 62 633 (04) 135 07 0.6
NH 11/01/2005 | 6/20/2010 15 152 (1.0) 26
MA 11/11/2005 | 5/26/2010 381 3,834 (2.8)
NY 10/26/2005 | 8/13/2010 192 1921
NI 9/2/2005 | 8/28/2010 203 2,034
DE 9/3/2005 | 9/11/2010 44 440
MD 9/3/2005 8/2/2010 50 505
VA 9/8/2005 | 7/28/2010 183 1,835
NC 2009 | 9/28/2005 | 8/16/2009 272 2,725 I
NC 2010 | 9/28/2005 | 5/4/2010 236 2.369 02 27 25 4L
sC 1/13/2006 | 5/4/2010 297 2,778 21 23 13 09
GA 1/13/2006 | 5/4/2010 145 1,452 (0.2) 42 3.0 2.8
FL-E 7/1/2004 5/4/2010 587 5,875 2.7 62 10 0.8
FL-W 6/1/2004 | 6/20/2010 298 2 998
FL-NW 6/1/2004 | 6/20/2010 346 3.461
Total/ 3289 | 33012
Average

1. Maw York differance Elevation Change (m) [0 1-15  [] 5--i0
grid between years 2005 Iy B es-10 2--15
and 2010, 4 L 025-05 25-20

* A“I:lliﬁdml::%:glw o o a0 M2 25 = Gl e
provida = ! 5 =

B e B9 1530 :;I| j'._s_n-:.zs M -0

Figure 10. Elevation change near Dunewood, Fire Island, NY.
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Volumes

Table 6. Condensed Results by State

Above
| Number | Sverase MHW 1y mw
Baseline Shoreline Volume
State Start Date | End Date of : Volume
Length Change Density :
Transects Density
Rate Rate
Rate
km n ft/vr cy/ft/yr | cy/ift/vr | cy/ft/yr
ME 10/19/2005 | 6/19/2010 62 633 (0.4) 135 0.7 0.6
NH 11/01/2005 | 6/20/2010 15 152 (1.0) 26 (0.5)
MA 11/11/2005 | 5/26/2010 381 3,834 (2.8)
NY 10/26/2005 | 8/13/2010 192 1.921 69
NI 9/2/2005 | 8/28/2010 203 2,034 0.6
DE 9/3/2005 | 9/11/2010 44 440 51
MD 9/3/2005 8/2/2010 50 505 (4.3) 2.8 27 2.7
VA 9/8/2005 | 7/28/2010 183 1,835
NC 2009 | 9/28/2005 | 8/16/2009 272 2,725
NC 2010 | 9/28/2005 | 5/4/2010 236 2,369 02 279 25 25
sC 1/13/2006 | 5/4/2010 277 2,778 21 23 13 09
GA 1/13/2006 | 5/4/2010 145 1.452 (0.2) 42 3.0 28
FL-E 7/1/2004 5/4/2010 587 5,875 ()} 6.2 1.0 0.8
FL-W 6/1/2004 | 6/20/2010 298 2,998
FL-NW 6/1/2004 | 6/20/2010 346 3.461
Total/ 3289 | 33012
Average

Notes: end
1. Maw Jersey difference Elevation Change {m) L2 1-15 [ 45-10
grid between years 2005 B os-1.0 [l 2-5
and 2010 .- Ol ozs-05 W 25-20
2. Aerlal pholography B 23-30 1 025.025  3--25
providad by ESRI o teo w0 [ 2-26 ] 05-025 Ml <30
B e BB 15-20 C1 -5

Figure 12. Elevation change near Atlantic City, INJ.
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Volumes

Table 6. Condensed Results by State

Average Muw | Above
. Number : MHW
Baseline Shoreline Volume
State Start Date | End Date of ) Volume
Length Change Density :
Transects Density
Rate Rate
Rate
km n ft/vr cy/ft/yr | cy/ift/vr | cy/ft/yr
ME 10/19/2005 | 6/19/2010 62 633 04 135 0.7 0.6
NH 11/01/2005 | 6/20/2010 15 152 (1.0) 26 (0.5) (0.5)
MA 11/11/2005 | 5/26/2010 381 3,834 (2.8)
NY 10/26/2005 | 8/13/2010 192 1,921 6.9
NI 9/2/2005 | 8/28/2010 203 2,034 0.6
DE 9/3/2005 | 9/11/2010 +4 440 51
MD 9/3/2005 8/2/2010 50 505 (4.3) 28 27 2.7
VA 9/8/2005 | 7/28/2010 183 1,835 72 31 34 L)
NC 2009 | 9/28/2005 | 8/16/2009 | 272 2,725 3.9 06 [ @3 | o2 |
NC 2010 | 9/28/2005 | 5/4/2010 236 2,369 02 2.7 25 2.5
sC 1/13/2006 | 5/4/2010 277 2,778 21 23 13 0.9
GA 1/13/2006 | 5/4/2010 145 1,452 (0.2) 42 30 28
FL-E 7/1/2004 5/4/2010 587 5,875 2.7 6.2 10 0.8
FL-W 6/1/2004 | 6/20/2010 2908 2,998
FL-NW 6/1/2004 | 6/20/2010 346 3.461
Total/ 3289 | 33012 s
Average : » 1. Maryland differance Elevation Change (m) T 715
grid between years 2005 B 05-10

=3 —

and 2010

| B25-0.5
2. Aarial pholography M :2-z0 e P25-0.5
providad by ESRI o 150 a0 [l z-25
e B 15-20

Figure 13. Elevation change on Assateague Island, MD.
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Volumes

Table 6. Condensed Results by State

Above
| Number | Zverage MEW ' Nw
Baseline Shoreline Volume
State Start Date | End Date of - Volume
Length Change Density :
Transects Density
Rate Rate
Rate
km n ft/vr cy/ft/yr | cv/ft/vr | cy/fu/yr
ME 10/19/2005 | 6/19/2010 62 633 (0.4) 135 07 0.6
NH 11/01/2005 | 6/20/2010 15 152 26
MA 11/11/2005 | 5/26/2010 381 3,834
NY 10/26/2005 | 8/13/2010 192 1921
NI 9/2/2005 | 8/28/2010 203 2,034
DE 9/3/2005 | 9/11/2010 44 440
MD 9/3/2005 8/2/2010 50 505
VA 9/8/2005 | 7/28/2010 183 1,835
NC 2009 | 9/28/2005 | 8/16/2009 272 2,725
NC 2010 | 9/28/2005 | 5/4/2010 236 2.369 02 27 25 4L
sC 1/13/2006 | 5/4/2010 297 2,778 21 23 13 09
GA 1/13/2006 | 5/4/2010 145 1,452 (0.2) 42 3.0 2.8
FL-E 7/1/2004 5/4/2010 587 5,875 2.7 62 10 0.8
FL-W 6/1/2004 | 6/20/2010 298 2 998
FL-NW 6/1/2004 | 6/20/2010 346 3.461
Total/
Average 33289 33JG12 1. Morth Canolina differance Elevation Change {m) B i-1E Bl -i5--t0
arid bebween yeans 2005 - B os-10 [l 2-5
and 2009 = ] a25-08 2.5-20
—~ C "‘““.L%"%‘:E’;" R N — ?5:]:” [ -025-02s Wl 2--25
e g
'ﬁ""" ‘{f provida rew W 1520 |I;I| -'D| 54]:25 M -0
@ Figure 15. Elevation change near Avon, NC.,
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Volumes

Table 6. Condensed Results by State

0TI ESn De L, 11865,
Wloba, CeEM, kel LIE D
ng. faegd JGH 168 LR

Above
| Number | Sverase MHW 1y mw
Baseline Shoreline Volume
State Start Date | End Date of : Volume
Length Change Density :
Transects Density
Rate Rate
Rate
km n ft/vr cy/ft/yr | cy/ift/vr | cy/ft/yr
ME 10/19/2005 | 6/19/2010 62 633 (0.4) 135 0.7 0.6
NH 11/01/2005 | 6/20/2010 15 152 (1.0) 26 (0.5)
MA 11/11/2005 | 5/26/2010 381 3,834 (2.8)
NY 10/26/2005 | 8/13/2010 192 1.921 69
NI 9/2/2005 | 8/28/2010 203 2,034 0.6
DE 9/3/2005 | 9/11/2010 44 440 51
MD 9/3/2005 8/2/2010 50 505 (4.3) 2.8 27 2.7
VA 9/8/2005 | 7/28/2010 183 1,835 72 31
NC 2009 | 9/28/2005 | 8/16/2009 272 2,725 39 0.6
NC 2010 | 9/28/2005 | 5/4/2010 236 2,369 02 279
sC 1/13/2006 | 5/4/2010 277 2,778 21 23 ) 1
GA 1/13/2006 | 5/4/2010 145 1.452 (0.2) 42 3.0 28
FL-E 7/1/2004 5/4/2010 587 5,875 ()} 6.2 1.0 0.8
FL-W 6/1/2004 | 6/20/2010 298 2,998
FL-NW 6/1/2004 | 6/20/2010 346 3.461
Total/ 3289 | 33012
Average

1. Florida difference Elevation Change {m) L2 1-15 [ -1.6-+1.0
arid between yeans 2004 075-1.0 [ 2--15
and 2010 ;- C]os-075 @l 25-20

2. Aarial photography B :3-30 ] a5.05 [lla-25
provided by ESRI o o xo 225 T a75--05 B <30

e B 15-20 B 1-075 '

] -1--075

Figure 18. Elevation change at Delray Beach, FL.
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Query Results

LA-LB Harbors Middle...
66 of 73

Azimuth | 77.9018 =
jetty_id | SPL_JET_ 116

meta_id | SPL_jetty_area_1010.xml
coord_id

edro feat name L&-LB Harbors Middle 1
e Breakwater

perim | 37936.8875399
perim_u_d | FT
Emmmm] user_flag
instin_id | SPL
facil_id
op_stat d  UNSPECIFIED

feat_len 18500

ength_u_d | FT
crest_hght | 14 -

http://www.arcgis.com/home/webmap/viewer.html?url=http%3A%2F%2Fgis.sam.usace.army.mil%2
Fserver%2Frest%2Fservices%2FJALBTCX%2FJALBTCX Structures%ZFMapServer&source‘—‘sb

Done €5 Local intranet | Protected Mode: Off g v H100% -




Asset management coastal structures

N
N

Elevation (m)
o
Elevation (m)
o

()
r

EN
IN

0 10 20 30 0 10 20 z
Distance Cross-Section (m) Distance Cross-Section

Elevation (m)
Elevation (m)

0 10 20 30 o 10 20 :

Distance Cross-Section (m) Distance Cross-Section
1) What are the meaningful structure parameters? E,f
| H ; ; COASTAL &
 Side slopes, rock size N ERUNCS
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Dunes

* Provide natural buffer from waves/runup to
upland areas

* Volume of sediment available for beach recovery
* Included as part of beach nourishment projects

03, - T ERVAEE XN 1%
e i 3
. / -
N\ Y (o Y Lot
\ N

Elevation (m)
e kN o wow e o

|

Dune height — crest of the first
dune

Dune toe — slope change in dune

2010 dune height (m)
WL

1) Dune footprints, or areal extent.
2) Dune volume and change.
3) Elevation/slope/curvature
distributions withimdune footprit




Dune Vegetation Density

e Helps stabilize dunes and
reduces erosion by trapping \
sand

* Provide habitat for critical
species, including TE
species

Dune Vegetation Density Area:
Low: 0.75km?
Medium: 0.28km?
High: 0.12km?

Dune Vegetation Area km?

1 -

I-.,

Low Density Medium

Density High

Density

e Extract vegetation
within the dune field




Depth of closure
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Benthic Habitat Mapping — West Maul, HI

Benthic Classification:
West Maui, Hawaii

e Estimate bottom
reflectance from
hyperspectral imagery
and depth

* Apply NOAA's ground
truth data to create
regions of interest in a
supervised classification
approach to identify major

bottom types

@wmuuumw
ot e el Bt > O »

g T VRN A
2 f Spectral Profile
e £ 0.8 g - '
. 7 Class
f 3 i |:| Sand and Halimeda Mix:
0.6 E *(dominated by sand and Halimeda; few patches of rubble)
- f Unconsolidated Sediment Mix:
= 0.5 [=_ 1 *(mostly sand with some patchy areas of rubble/pavement)
ﬁ 3 | [] Uncolonized Sand:
= 04 E *(primarily sand with little to no Halimeda, rubble, or coral)
= Hard bottom:
03k *(reef, coral, pavement, rubble/rock, artificial reef, etc.)
N, : I:l Other:
02 E *(exposed shoreline, breaking waves/whitecaps, or clouds)
5_,_,.,—#"'/ Note: Benthic classification was determined using estimated bottom
reflectance derived from hyperspectral imagery and bathymetric lidar

400 500 600

acquired by the Coastal Zone Mapping & Imaging Lidar (CZMIL) airbarne

Unk sensor suite on October 20, 2013. The system was operated by the Joint
nknown i Lidar y ical Center of Exp in fulfilment of the
US Army Corps of Engi Coastal Program survey. In

X![u'h'ﬂﬂ'l bl ?_[MM addition, ground truth data obtained by the National Oceanic and
B g Atmospheric Administration's Office of National Marine Sanctuaries were

used to assist with image analysis. N

1 0.5 0 1 w+g

Kilometers s




Discrimination of submerged aqg
vegetation species

Background: Dredging impacts to SAV vary by

species; CWA lists SAV as a Special Aquatic Sit

Mapping species is important for:
* Planning dredging operations
* Mitigating ecological damage
* Monitoring SAV

Submersed Eelgrass spectra,
Plymouth Harbor, MA
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Questions?

1) What shoreline is most meaningful?
2) Does selection of MHW for volumes matter?
3) What are the meaningful structure parameters? Ex. Side slopes, rock size
4) Potential new products:

* Dune footprints, or areal extent.

 Dune volume and change.

» Elevation/slope/curvature distributions within dune footprints.

Benthic clag.smcat/on sand, seagrass hardbottom s g
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