Welcome, the RBR Webinar will begin shortly...
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Future Webinars

Measuring the pore pressure response in
sandy beaches using RBRsolo? Ds

Nina Stark (Virginia Tech)
August 26, 2020 at 12PM EDT (GMT-4)

Measuring waves to better quantify coastal
hazards

Dr. Hannah Power (University of Newcastle)
August 20, 2020 at 11AM AEST (GMT+10)

RBR



Product Overview:
RBRso/lo 3 D

rbr-global.com deniel fekson

Technical Sales Manager
North America, West
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RBR ol

RBRsolo3 D

Compact depth logger (self contained memory + battery)
Range: 0 to 20, 50, 100, 200, 500, 750, 1000 dbar (2000, 4000, 6000, 10 000 dbar in titanium)

+0.05% FS accuracy

<0.001% resolution

1Hz sampling = ~400 days / ~34 million readings on a single AA battery
2Hz sampling = >2 month / ~11 million readings on a single AA battery R B R

5s sampling = 4.9 years / ~32 million readings on a single AA battery




Compact depth logger versions
« RBRso/o3 D — shallow (1,000m) with =2Hz sampling

« RBRsolo3 D fast8 (1 6Hz or 32Hz) — shallow with fast sampling

 RBRsolo 3 D|tide16 or |wave16 — with tide and/or wave averaging

 RBRsolo 3 D|deep — deep (10 000m) with above options

e RBRduet 3 T.D — as above with addition of thermistor (standard / fast)

RBR




Inside the RBRsolo3 D

Ruskin v2.10.4.202007161249

=
’ 1 simRBRsolo® 903898 2\

Configuration \_Information | Calibration Parameters}

Schedule Sampling

Status: Not enabled Mode: Continuous (o>
Speed: v Rate  1Hz <

Clock: 2020-08-14 15:50:49+10:00  UTC Local 2 v

Start: 2020-08-14 v  2:00 PM C  Now

End: 2021-09-15

" . Power
| Battery: Lithium thionyl chloride 5
[Memory used: 0% J

Revert settings Use last setup

Schedule is valid




Standard Logger

* RBRvirtuoso®D

* RBRduo®*D
e 8x AA batteries
e ~240 million readings

* Twist Activation

* WiFi ready

e External communications options



Auto Deploy and Auto Download

LS uEhicl Help

_  Simulate instrument... !

Remove mstrum.ent Reciions N
— Update logger firmware...

} (] ® Ruskin v2.10.4.202007161249
§ — -
Automatic tasks > Auto-download - navigator 0 (= Rersolo? 041465 52\
Auto—stop v i Instruments ¥ % Configuration Inforrnation} & Calibration} Parameters}
Utilities | 2 . e Schedul i
Schedule Sampling
, . Auto-deploy E B T /
W= TARTTARTR AR AR RN ERTA N e status: | Schedule enabled. | | Mode:
Speed: v
Clock: 2020-08-18 13:58:38-07:00
Start: v v l
Power
Battery:
Memory used: <1% | Download...

Stop




Thank You

Contact Us

RBR
www.rbr-global.com
info@rbr-global.com
+1 613 599 8900

RBR
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Motivation for studying wave-induced runup in West Maui:

- severely impacted by wave-runup and inundation

- complicated nearshore environment:
- alongshore variability
- fringing reef
- sloping beaches
- rocky and armored shoreline

- important cultural and socioeconomic region




Motivation for studying wave-induced runup in West Maui:

- severely impacted by wave-runup and inundation

- complicated nearshore environment:
- alongshore variability
- fringing reef
- sloping beaches
- rocky and armored shoreline

- important cultural and socioeconomic region

Our objectives are to understand variations of gravity wave transformations in the

nearshore and to ultimately provide near term forecasts of wave-induced runup for
West Maui




Impacts of Wave Runup in West Maui

West Maui

l‘acK)OS“ Voyager

Terma of Use.



Components of Wave-Driven Runup

t Tide

§ Long Period Variability

+ Swash +1G +Setup= Runup Height
I

Wave Driven Components




A quick look at infragravity waves
Surge at 02:20 and 07:30

Kaiaka Bay, North Shore Oahu



https://docs.google.com/file/d/0B_C_VwBR17d_YTB0SEcyS0FXZWpwZC1paWZ3bVlsOWRDOURn/preview

Study Site: West Maui
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Complex Bathymetry around West Maui

. ' Molokai

. ‘,M Narrow inter-island channels
N o ,
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Incoming swell from the North, South

and West - West Maui

. Shallow bathymetry




Complex Bathymetry around West Maui requires 2-D modeling

BOSZ (Boussinesq Ocean & Surf Zone Model, Roeber & Cheung, 2012):

- 2-Dimensional, fully non-linear and weakly dispersive, phase resolving
numerical wave model

- resolves along shore and across shore wave dynamics to simulate
wave runup

'GLOBAL  GLOBAL ~ HAWAN =~
WIND ~ WAVEWATCH WAVEWATCH =~ 1oy
FORECAST Il il SWAEE

Progression of forecast models leading to directional energy
spectrum which is the BOSZ wavemaker input

BOSZ 2 domain setup with 40
virtual gauges for high resolution
SWAN input



Model simulations of significant wave height, for both South and North swells

Refraction and
focusing of swell
energy into the
entire West Maui
domain for both
swell directions

South Swell

Significant Wave Height (m)

o N -




Model simulations of spatially distributed energy in different period bands for a North swell

Sn,n [M?/Hz] Sn,n [M?/Hz]
Period: 0.5 -1 min Period: 2 - 4 min

West Madi

Google Earth

\ Kahana

\ Honokowai y \ Honokowai

Ka‘anapali Ka‘anapali

—— —— ‘

The model results are being validated with observations
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Field Program: Instrument deployment sites

Kahana Array

A AWAC

<> Aquadopp
(O RBRsolo* D

West Maui j




Field Program: Instruments Deployments

Preparing instrument
packages at the park

Programming RBRsolo® D in the SUV | i/ W

We used a research vessel and the help of scuba divers for deeper sites, and surfboards, kayaks and
snorkel for the shallower sites



RBRsolo®* D Deployment in a sand environment:




RBRsolo® D Deployment in a sand environment: yellow vinyl tape

fiberglass grate

Sand anchor tube
containing RBRsolo® D




RBRsolo® D Deployment in a reef environment: fiberglass grate

PVC tube containing RBRsolo®* D
covered in vinyl tape

hose clamps

10 Ibs. zinc weights




RBRsolo® D Deployment package for a mixed sand-reef environment:

anchor




Nearshore Sea Level Data

RBRsolo® D data with the signal removed
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Nearshore Sea Level Data

RBRsolo® D data with the signal removed
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Nearshore Sea Level Data

RBRsolo® D data with the signal removed
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-0.2 1

-

Ka h ana ¥ ; Google Earth . . i : —_—— .
e : 01/08 - "01/09 01/10 01/11 01/12 01/13™ == w0144 _month/day
- _—

0.4

Site: Depth:

® >2n 2 hours

2
N
N

|

1
2
1
4

!

!
!
!

\
|
9

Sea Level (m)

o (=]
N &
—
-
—
‘—j
=

\
0.0 4

-0.2 4

35:00  36:00  37:00  38:00  39:00  40:00  41:00  42:00  43:00  44:00  45:00  46:00
| J minutes

v
~ 8 minute infragravity wave



Significant wave heights for different frequency bands of observed sea level from an

across shore array, showing the evolution of a North swell

Long Period 0-°
Sea Level (m)
Periods:

1

0-

Swell Hs (m)
Periods: 0.5.
Site:  Depth: 5s-30s .
® 12m
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o 2m 0.5
Near |G Hs (m)
Periods:
30s - 5 min
0.5
Far IG Hs (m)
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Spectra from the pre-breaking zone has lots of energy in the swell band
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Spectra from the breaking zone shows non linear transfer of energy from the swell frequency band to higher
and lower frequency motions, as well as elevated |G energy
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Spectra from the nearshore has almost no energy in the swell band and elevated energy in the Far IG
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Comparison of Coherences: Observations & [Vlodeling
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Modeled along shore variability of runup components

in the nearshore

- Transfer of energy to longer period waves
(0.5 - 17 min shown here) has along shore
and across shore spatial components
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Wave Runup Forecasts for West Maui - Website Beta

Each of the eleven separate domains will have an individual runup forecast

Wave Run-Up Forecast : West Maui

A This forecast is currently undergoing beta testing and not intended for public distribution.

NOTE: Hover over a region for forecast preview; click region to visit forecast page.

Main page has mouseover regions
along the coastline that bring up
mini forecast and are clickable,
leading to the forecast page.

Map  Satellite
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T — T S Coming soon on www.pacioos.hawaii.edu/



http://www.pacioos.hawaii.edu/

Wave Runup Forecasts for West Maui - Website Beta

West Maui : Ukumehame, Maui Each region has the current

~ forecast and a set of tabs for more

o information.

Attention: The forecast is not accurate when a tsunami, tropical storm or cyclone watch/warning is in effect. For these events, please s~2k information
for either tsunamis or tropical storms/hurricanes. In case of a possible inundation event, please consult with local authorities and emer 2ncy
responders to seek further information and direction.

A This forecast is currently undergoing beta testing and not intended for public distribution.

Time Forecast

Past Was Created Forecast
L] IR AT .' | [, s | Lo [ [ [y ] [ R | ST (SN [ | 1
6 | 4+ (b)
£ | 1| .
= /\ \ Critical feature of the forecast
Da i A ] . .
S %}q flif A is setting thresholds based on
g J | i f \/\ observed events. We have a
_8 2 ng i . . .
= %J i coordinated group of citizen
] . . . .
= scientists working on this
£ 0 G s 8 % Sl v 8§ 5 § 5 % 5 8 5 s & | validation now.
MR B = B8 B8l 8 & E @ § B E B & B B
" 6 " L 1 n 1 é PR | q 1 0 - | ‘.\‘ L ’.L PR 1 ’.5 " P | &
\>~°Q\’ p&gx p~°°"x ‘,&Qx P\\)c{" PoQi Nﬂl N)Q’L N)Q’L

Local Date 2020 Coming soon on www.pacioos.hawaii.edu/



http://www.pacioos.hawaii.edu/

Wave Runup Forecasts for West Maui - Website Beta

West Maui : Ukumehame, Maui

A This forecast is currently undergoing beta testing and not intended for public distribution.

(a) Light Impact - beach and nearshore activities disrupted as occasl

sweep the entire beach width.

(b) Hazardous Impact - heavy wave action on beaches; likely run-up onto the parts of the coast that ificially hardened; battering of artificial

shoreline hardening structures; occasional wave overtopping of artificial shoreline hardening structures; and/or er nerable locations.

(c) Critical Impact - strong battering of artificial shoreline hardening structures; waves regularly overtopping artificial armor; flooding of low-
proximal roads and land; and/or significant erosion of vulnerable locations.

Run-up Examples

(a) Light Impact Event — August 14, 2012 | Honoapi'‘ilani Highway The examples tab Contalns the

(6) Hazardous Impact Event — May 26,2017 | Honoapilani Highway important calibration event

(b) Hazardous Impact Event — June 14, 2018 | Olowalu Mile Marker 14 infor‘mation. This iS Our main

(b) Hazardous Impact Event — June 22, 2020 | Honoapi‘ilani Highway focus I'ight now’ CStabliShing
expected impact given a forecast

(c) Critical Impact Event — August 9, 2018 | Honoapi‘ilani Highway

(c) Critical Impact Even leVel M

(c) Critical Impact Event — June, 2017 | Honoapi'‘ilani Highway

Coming soon on www.pacioos.hawaii.edu/

Olowalu Mile Marker 1. Photo Credit: Asa Ellison (Hawar and Pacific Istands King Tides Project). (bl

map)



http://www.pacioos.hawaii.edu/
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NOAA West Maui Coastal Resmence_Team
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