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About the Report

This report is released annually to inform the findings flrh St R RF G O2f tf SO
Shoreline Profile Monitong Program between June 2018larch 2022. An updatom the August
2018- February 2021 report, this document builds from the previous findings. Monitoringtetioe
improving with regulafield surveying, utilizing the Trimble GPS device, and capturing baseline
elevation data with the higher accuracy total station.

This reort aims to guide coastal managers and stakeholders in making informed, effective, anc
adaptive decisions regarding our dynamic shoreline.

Cover photo is the eroded shoreline of American Memorial Park Point 1.
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DCRM Shoreli ne Monitor

CNMI leachesare dynamiglacesbetween the ocean and langroviding criticakconomic,
recreational, and cultural services to our island community. Over the ydmr$oss of sandy shoreline
by stormdrivenerosionconcernghose who work, live, and play in these spaces.

Evey shorelinestretchis unique. Understanding the coastal processes that drive the width of our
sandy beaches is key to improving how we manage development along the shoreline. Which on
erodingor accreting(gaining sand)®low could the sand be shifting along the coastline?

To understand this change, tiiEvision of Coastal Resources Managem{®&@RM)mplementslong
term shoreline monitorindo track changes of sandy beaches in Saiparfijagaha Tinian, and Rota
over time. Timing is a critical factor to how a shoreline appegrgen how tideseduce or increase dn
beachandhow currents shiftsand. Data is visualized inbeach profiles which are used to interpret
any shortterm and longterm trends. These findings apaiblished in this annual documetype report
and into an interactivét / £ A YI S L Ynap. Sée pagad Dmirk Nieractive Mayp

Met hods

Since2016, staff have beeusing onthe-ground transect surveyat designated starting pointlong
the coastwe callheadstakesWe use survegrade equipment to recordlevation and distancdata
from the backshore where waves usually do not reach, to theach toe where the shoreline is usua
exposed at high tide. We rely on tiBerger Level methodwhich requires manual readings on a
measured rod through a leveled telescope instrumetie &bove photo on top left displays this two
three-person survey method. In 2021, we integrated the guegson higher accuracy electronic
method, known as thd&otal Stationmethod (shown in he right photo).Using data from both, we
graph outbeachprofilesto compare the shorelicontours over time. (& page 7How to Read the
Beach Profil

In addition, we capture damages or remnants after a strong storm by walkingréekline or scarp
with the Trimble GNSS.
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https://dcrm.maps.arcgis.com/apps/MapSeries/index.html?appid=3b8d1a4b46d64586b39047f5732621cd

Web Resources
Shoreline Monitoring Interactive Map

Shoreline Monitoring has anteractivemap available for viewing aine DCRM website.
The map illustrates the status of the headstakesSaipan, Tinian, Mafiagaha, and Rota,
along with its beach profiles and picture comparison.

It is expected to be updated more frequently than the annual report. It also includes the
polylines of the wracklines or scarp captured by the GPS.

To accesthe map:
1. Click on thidink:
https://dcrm.maps.arcgis.com/apps/MapSeries/index.html?appid=3b8d1a4b46d645

86b39047f5732621cOR
On,www.dcrm.gov.m K2 @SN 2 OSNJ) awS&a2dzNOS&a 3 t dzo
LA e [/ EAO1 2y GhLISYy 514Gl 1 00Saadé hy

2.D2 G2 a{K2™BftAyS ¢NByRa

3. Zoom into the area of interest.

4. The bubbles marked in red, green,lg@l, or purple are the headstakes surveyed.
Redindicates that the beach profile is eroding (losing sand).
Greenindicates that the beach profile is accreting (gaining sand).
Yellowindicates that the beach profile is stable (no significant change).
Purpleindicates that the beach profile is undetermined, likely due to its
moderately dynamic nature.
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CNMI Climate Impact Viewer
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Shoreline Monitoring Web Page

Shoreline Monitoringvebpage on the DCRM websitetheinformation hub of the
shorelinesurveying work along. Aksources developed by tHghoreline Monitoringeam
are published into this page for public use.

Accesgthe website:https://dcrm.gov.mp/ourprograms/coatalresources
planning/shorelinemonitoring/

(GRORORS

ABOUTD CONTACT US OUR PROGRAMS PROJECTS RESOURCES & PUBLICATIONS
COASTAL RESOURCES
MANAGEMENT

Home » Our Prozrams » Coastal Resources Planning » Shoreline Monitoring

Shoreline Monitoring

Beaches in the CNMI are important coastal resources that connect visitors and residents to the ocean. These important ecosystems also have high
recreational, aesthetic, economic, subsistence, and cultural value. Their width and shape are naturally ever-changing with the movement of tides
and sediment. However, swells and storms drive high energy waves into the shore and exacerbate shoreline erosion processes. For certain
beaches, little to no sand returns to their area and may potentially erode until it threatens nearby infrastructure and endangers users. Such an
example is Micro Beach, which lost sand and a row of coconut trees from 2018 typhoons. The loss of protective sandy beach increases the
vulnerability of beach front communities and infrastructure to coastal hazards, such as storm surge. To understand and document these
interactions, DCRM'’s Shoreline Monitoring Program studies beach sites to better inform coastal planning and development.

ABOUT THE PROGRAM

Since 2016, DCRM’s Shoreline Monitoring program surveys 17 beaches on Saipan, 9 beach transects on Mafagaha, 2 beaches on Tinian,and 4
beaches on Rota. The team uses the Berger surveying method to identify, measure, and track changes within these sites. This data is developed
into beach profiles for comparison. Through taking bi-annually beach profiles all of our target sites, we aim to understand our islands’ shoreline
dynamics and report our findings yearly for data-driven decision making. Our team comprises of DCRM staff, student interns, and volunteers. We
appreciate the notable contribution of NMC and DCRM Summer interns throughout the years to collect field data necessary for beach profiles and

analysis.
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Defi ni ti ons

Abrasion/abrading- the process of scraping or wearing away
Accretionaccreting - the gradual addition of land by deposition of waborne sedimen

Backshore- the generally dry part of theeach lying between the nearshore and inland area, whicl
only exposed to waves during storm surge and high tide events

Beach nourishment practice of adding sand or sediment into the beach to address erosion

Berm - the nearly horizontal portion otie beach or backshore formed by the deposit of materials |
wave action. (In the CNMI, the berm is a vertical drop.)

Berger Level used to accurately measure the height of an inaccessible object. Takes cross secti
LIAOGdzZNE 2F | 6SI OKQa O2y (2 dzNI

Dredgng - maintenance practice of sand removal for deepening water depths for docks, harbors,
channels

Dynamic- constantly changing
Elevation difference the height difference of the headstake to the beach toe

Erosionthe wearing away of land andeéhremoval of beach (or dune) sediments by wave action, t
currents, drainage, or high winds.

Foreshore the part of the shore that lies between high and low water mark at ordinary tide.
Headstake- the starting point of a transect. Usually markedaotree in paint.

High waterline- The level reached by the sea at high tide

Hydrodynamics science revolving around the motion of fluids acting on solid bodies. For this rep
it is the motion of waters surrounding the west coast of Saipan actingaiscand other physical

objects in the water during wave conditions.

Incidental erosion takes place mainly by crostiore processes during extreme events (high waves
high water levels) and produce beach lowering or scouring
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Risk- chance thatsomething or someone will experience negative impacts from a coastal hazard
Scarp- a drop formed by erosive forces

Sediment transport hydrogeological process in which waves currents push sediment into or awa
from coastal spaces

Shoreline change change in the shoreline contour by loss or gain of sand volume

Stable/stability - a state in which the shoreline appears to return to its original condition over time
even when disturbed

Stabilization measuresknown approaches to address coastal erosiwhether structural or nature
based

Storm surge risingwaterfromthe oceanthatispushedowardsthe shorebythe force of winds from a
strong storm. Storm surge can damage the shoreline and property.

Toe (beach toe) the point of a beach thguts out past the waterline. Often this is sand that is
covered by water but may be exposed during low tides.

Total Station method Optical surveying instrument that integrates a leveled electronic movable
telescope to measure the slope distance at whére prism rod is placed.

Trade windsg winds that reliably blow east to west just north and south of the equator

Transectada G NF A3AKG fAYyS 2N yINNRBRg aSOitAzy | ONRa:
made or measurements are taken.

Trimble GNSSa Trimblebranded satellite navigation system (GNSS) device that provides global
coverage

Vegetation line- the first line of stable and natural vegetation, separate from grass. Also the bour
between the sand beaches.

Waterline - aline that marks the surface of the sea on land.
Wave overtopping when waves meet a submerged reef or structure andrtakesthe structure

Wrackline- The line of debris that is left by high tide. Usually made up of eelgrass, pebbles, and
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How Renad t he Beach Pro

Beachprofilesl NB a SEOSt t Syl SOARSYyOS 27F (i&hbredhanges A (
GKAOK | NB SELISNASYOSR o6& | LI NI A Odzf | NIThe Aeb&E
contour of the shoreline fromhe headstake (starting point inland) to the bottom of the moat/titeis
like a snapshot of the shoreline in time, only measured and plotted into a graph.

The figure below indicates the common featuresadfeach profile captured in surveying. Properly
identifying these features is a necessary skill for understanding the shoreline condition at the tim

-

U s 3 G B A P

The common features of beach profiles are:

1 Vegetationline ¢ Thestart andend of stable and natural vegetation that may demonstrate
stability of a beach profile

1 Berm- The nearly horizontal portion of the beach or backshore formed by the deposit of
materials by wave action. (In the CNMI, the berm is a vertical drop.)

1 Wrackline- The line of debris left by high tide, usually made @igeagrass, pebbles, seashell
and litter

1 Waterline - The line marking the surface of the sea on land

1 Toe/moat¢ The point of a beach that jut out past the waterline. It is usually exposed during

tide so it is often submerged.
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The feature below is the generated beach profile once data has been processed.
The xaxis, horizontal, is the distance from the headstake in feet.

The yaxis, vertical, is the vertical relief in feet. The vertical relief assumes that the headstakeiie a
elevation and that the feet is the elevation difference from the headstake.

AMP Point 1 Beach Profile

Distance from Headstake (ft)
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—Jul-17
Feb-18
—Jun-18
Jul 2017- Oct 2020 —Jul-18
—Dec-19
Jul-20
—0Oct-20
\/\/\/ —Jun-21
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Vertical Relief (ft)
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O Wrackline
>K High Waterline
@ Wwoaterline

A Top of toe

On the top right hand corner, there are different colored lines followed by dates. Each corresponi
color line indicates data entry captured at that dayorinstane, a beach profiléaken ondul-17is
shown in thick blue. Time is an important factor for shoreline monitoring becansestaken at
different times will be comparetb understand shoreline change.
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! l Vegetation area
D c-16 i i

— 17

Feb-1e O Wrackline

Jun-18

|1y -1 8

>K High Waterline

——apr-20

@ Waterline

/\ Top of toe

Symbologyis used tdabel shorelindeaturesand where theyhave been detectedlong the transect.
These shorelinéeatureshave been selected as importaahd commorindicators ofchange. The color
matches the date/time of the transect taken. The symbol matches the beach feMeagetationarea
has two lines. The left indicaté8tart of Vegetatiofwhile the right indicates thé&End of Vegetatio
WracklineQWigh waterlineQWaterlineQand4bp of (beach)ttoeCare generally detected as one point
Note that not all beach faares may be detected in angle $ioreline transect
x The Berger Level beach profiles are prioritized given that Berger level sumegularly
deployed
x  The Total tation beach profiles generated during this reporting period follow, marked in a
dotted outline.The total station surveying is in progress to became consistat.

Accounting Seasonal Cl

Shoreline changés often dictated by seasonal trade wintthat drive sediment transport.
In the CNMlIthe typical winter easterly and typhoon season winds exhibit the highest wave energ

1 The typical winter easterly conditions usually happen within January to Apnging swells to
the CNMI shoreline.

1 The typhoon season wave conditions are anticipated after each storm, usually anticipated
July to October. Intensity and length of disturbance greatly influence sediment transport, v
high potential to worsen erosion. Typhoons often approach th&Cikbom the east to the west
but have the ability to curve from south to north. Two common typhoon types have been
observed: southwesfSW)and northrnorthwest (NNW)

This report considers seasonal change and incluugs of the wave directions generatém the
| @RNRPREY Il YAO {GdzRe 2F {LALIYyQa 2SaidSNy [ 32
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Sail pBenac h Br c;afkidlye
Findi ngs
Pak Pak

Sheltered by the nearby reef (approximately 500 meters away) and Agingan Point, Pak Pak Be
exhibited stable shoreline since 2016. bil8, storm surge damaged vegetation. Compared to las
@€SIENE tI]1 tlF] 0SFOKQa @S3SilF A2y KIFIa RS@Sft
As observed, southwest typhoon conditions appear tarimee damaging than northorthwest
especially due to the proximjitof the storm. However, the beach may be receiving sediment fron
adjacent reef and Agingan Point. Greyish rubiebdured rocks were found along the shoreline afte
one storm event, potentially from Agingan Point.

Pak Pak 1 Highlights:
1 STABLE withWrackline that ranges 1040 ft and an elevation difference of 5 ft
Pak Pak 2 Highlights:
1 STABLE with a Wrackline that rangeg 45 ft with an elevation difference of 9 ft
Pak Pak 3 Highlights:
1 STABLE with a Wrackline that rangeg 47 ft with anelevation difference of 8 ft
1 Seasonal variation may bring some fresh sediment to the shoreline. The nearby outfall
northward may have some influence. Vegetation has developed indicating that storm su
has not impacted the area since 2019.

d—;".
: r';(;g 1-Yr NNW
3 W Typhoon Waves

L 8
- &
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Pak Pak 2

Pak Pak 3
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Pak Pak Beach Profiles

Pak Pak 1 Beach Profile

Distance from Headstake (ft)
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Pak Pak 2 Beach Profile
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Pak Pak 3 Beach Profile
Distance from Headstake (ft)
mec-16
-10 10 30 50 70 90 110 —Jun-17
T IR M | —Feb18
BT TR | —Jun-18
[ | | i [ | |11 L B | | |
: : i D : —Jul-19
. I (IR —Vay 20
|| m il | —Jun-20
mes : ——Nov-20
[ 11 i |
3 | . oL . ——Mar-21
[l 1 | —Jun-21
E - —— .. e - . . . B _
- I 11 | Sep-21
1] s . :
% 5 FH- 4 | |
g S I : |
g 11N J—
FEE Mt
-7 e S O wrackline
| [ .
N !:: : I I : X vigh waterline
IR m i | P
27 T m il | A Top oftoe
o Ml |
a1 L Ml |

5/ waQa {K2NBftAYyS az2yAd2NAy3a . SIOK tNRBRFALS wqul



PIC

PIC is adjacent to the Chalan Kanoa reef, which is 500 meters away from the headdtékes
shoreline is subjected to stonimduced erosion. The storms of 2018 have abraded the shoreline
fell trees located on the berm. As a response, the PIC hotel has placed sand bags and rocks ir
stabilizing the highly eroding storm berm. Rorately, the storms in this period have not damaged
berm. Wild native vegetation has prospered since their settlement, indicating stability for now.
Southwest typhoon conditions appear to be more damaging than roeotthwest especially due to
the proximity of the storm.mtense storm surge events the futuremay erode the shoreline further

PIC 1 Highlights:
1 ERODING with a Wrackline that range; 83 ft and an elevation difference of 9 ft
1 Erosion to the shoreline occurred in B2@ at a 40 fdistance and more.
1 Foot traffic continues to discourage vegetation growth.
PIC 2 Highlights:
1 STABLE in the shadgrm; ERODING in the lotgrm
1 Wrackline that ranges 3648 ft with an elevation difference of 9 ft
i Stabilizing beach vegetation has growreothe berm. The berm was steepened from an
erosion event around June 2017. Rocks were placed to stabilize the berm but Typhoon
(2018) deepened the drop more. The loss of the head stake may indicate if the hotel prc
is at high risk of shorelinerosion from storm surge.
PIC 3 Highlights:
1 STABLE withWrackline that ranges 4650 ft and an elevation difference of 9 ft
9 Construction happening nearby in the backshore

w\\

1-Yr NNW
Typhoon Waves
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PICBeach Profiles

PIC 1 Beach Profile

Distance from Headstake (ft)
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PIC 2 Beach Profile

Distance from Headstake (ft)
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PIC 3 Beach Profile
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Hopwood

Adjacent to the Chalan Kanoeef at a distance of approximately 500 meters, the Hopwood shor
is subjected to 10§ear flood and additional velocity hazard (wave action). An account from a
resident suggests that this shoreline has experienced accretion since thE9®0$. Thughe
vegetation and sand in this area may be several decades old. Shoreline is susceptibitietdal
erosion,in which the beach profile may be restored after erosion generated from an extreme st
event.

Flourishing vegetation line indicates howattstorm surgehas not reachedhe backshore during this
period. The short width makes the shoreline susceptible to future sea level rise and the reach ¢
surge. Wave overtopping and overwhelmed tidal flows from the channel down south may impa
site during both typhoon waveonditions. It appears that southwest conditions could greatly impi
this site. Under southwest conditions, longshore could potentially be going from south to north
north-northwest conditions indicate the opposite.

Hopwoodl Highlights:
1 ERODING with a Wrackline that rang@g 41ft and an elevation difference off6
1 Shoreline erosion and dynamic vegetation line are direct impacts from storm surge.
1 Nearby outfall has influence @ediment transport.
Hopwood?2 Highlights:
1 ERODING® thelongterm with a Wrackline that ranges k630 ft with an elevation difference
of 5.5ft
1 Decl6 through Augl7 was the initial headstake until it went undetected after a storm eve
Dec 2020 record is an outlier from surveyor error.
Hopwood3 Highlights:
1 DYNAMIC that ranges 2747 ft and an elevation differencef 7 ft
1 Variation in entries are influenced by the outfall north of the headstake.
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Hopwood 2

HopwoodBeach Profiles

Berger Level
Hopwood 1 Beach Profile
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Hopwood 2 Beach Profile

Distance from Headstake (ft)
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Hopwood 3 Beach Profile
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Total Station

Hopwood 1
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Hopwood 3
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Aquarius

Aquarius is parallel to the Chalan Kamb@annel, which greatly influences movement though the fl
in and out of the southern lagoon. The nearby sand bar indicates the active sediment transport
area during higher wave conditions. Dependent on their direction and strength, waves haafaility
to pull sand into the water and push sand back up to shore. The gentle northeast winter trade \
have been observed to push sand up into the shore.

This shoreline appears twe temporarily accreting, yet vehicular access of the berm has compaci
the sandy backshore. A few years ago, small scale beach nourishment increased the width of 1
shoreline.

Overwhelming tidal flows from the channel down south may impact this sitenguooth typhoon
wave conditions. It appears that southwest conditions could greatly impact this site. Under sou
conditions, longshore could potentially be going from south to north while rodtthwest
conditions indicate the opposite.

Aquariusl Highlights:
1 STABL#ith a Wrackline that range35 ¢ 48 ft and anelevation difference of &
1 Nearby outfalldown southhas influence osediment transport.
Aquarius2 Highlights:
1 ACCRETINGthe shortterm; STABLE in the lotgrm
1 Wrackline that range 35¢ 92 ft with anelevation difference of 1&
1 Shortterm erosion events have occurretihe sand bar could influence this dynamic behay
suggesting that sand is pushed during typical winter conditions and pulled during typhoc
conditions.

& —> 1-YrSW
W Typhoon Waves
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' Aquarius 1

AquariusBeach Profiles
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Aquarius 2 Beach Profile

Distance from Headstake (ft)

-40 -20 0 20 40 60 80 100 120 140

===Dec-16
'l | ] | —Jun-17 Shife*
: : : : —Feb-18
—Jun-18
—Apr-20
—Jul-20
—0Q0ct-20
Jul-21
Nov-21

Vertical Relief (ft)

! 1 Vegetation
|y area

I

O wrackline

High
Waterline

L Waterline

AN Top of toe

5/ waQa {K2NBftAYyS az2yAd2NAy3a . SIOK tNRBRFALS W_%#JQ'



Sugar Dock

Parallel to the Chalan Kanoa Reef, Sugar Dock shoreline is generally eroding. The Chalan Kar
Channel is adjacent to the southern portion. Obstruction of sediment transport from the dock
infrastructure is the largest anthropogenic influence. The accumulation on the northern side of
dock poses a public access issue for boaters since the wepén & not sitable for unloading
Dredging remains of interest and is in planning stage.

The northern transects have less of a berm. Critical infrastructure, such as Saipan Community
and Church and the Tadbomes, are located on the backshore. Overwhelmed tidal flows from the
channel down south may impact this site during both typhoon wave conditions. It appears that
southwest conditions could greatly impact this site. Under southwest conditions, longshaice ¢
potentially be going from south to north while nortiorthwest conditions indicate the opposite.

Sugar Dock South has a variable trend while Sugar Dotk N a longerm erosion trend.

Sugar Dock SouthHighlights:
1 ACCRETING from Dec 2016&¢b 2018 then June 2021 to Nov 2021
1 ERODING from Feb 2018 to Dec 2019 then October 2020 to current
1 Wrackline that ranges 3Q70ft with an elevation difference of
1 Shortterm erosion and accretion events define this profile. The sand bar could mofuthis
dynamic behavior, suggesting that sand is pushed during typical winter conditions and [
during typhoon conditions.
Sugar Dock SouthRighlights:
1 ERODIN@ith a Wrackline that ranges X760 ft with an elevation difference of &
1 The berm ha completely worn away, so the headstake (tree) is right when the slope beg
steadily drop into the waterline.
Sugar Dock South 3 Highlights:
1 ACCRETING in the shtatm since Oct 202W0ith a Wrackline that ranges 3059 ft and an
elevationdifferenceof 9 ft
1 Vegetation line expanded indicating stability

Sugar Dock North 1 Highlights:
1 ACCRETIN@th a Wrackline that ranges 4454 ft with an elevation difference of 4.5 ft
1 The dck infrastructure has enabled the accumulation of sandwihgironwood trees and
morning glory indicate stability. Future dredging to recover proper function of the boating
ramp is anticipated to greatly reduce this shoreline profile.

SugarmDock North 2 Highlights:
1 ERODING in the losigrm with a Wrackline that rages 50¢ 66 ft with an elevation differenct
of 8 ft
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1 Abrasion from a previous storm is at 35 feet from the headstake

Sugar Dock North 3 Highlights:
1 ERODING with a Wrackline that rangex 3® ft with an elevation difference of 8 ft
1 Shoreline is getting seper

A

\ % Typhoon Waves

1-Yr
NNW Typhoon

Sugar Dock South 1

Sugar Dock South 3
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A Sugar Dock North 1

SugarDock North 2

Sugar Dock North 3

5/ waQa {K2NBfAyS az2yAi2NAy3a .SIOK tNRFAES w_%szl



Sugar DoclBeach Profiles

Sugar Dock South 1 Beach Profile
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-12

10 20 30

Sugar Dock South 3 Beach Profile

Distance from Headstake (ft)

40 50 60 70
[ 11

—Dec-19
80 90 100 —Iul20
—0ct-20
—Mar-21
May-21
—Jul-21
Nov-21

Ll Vegetation
! | area

Wrackline

Waterline

0J

X High
Waterline

®

VAN

Top of toe

Sugar Dock North 1 Beach Profile

Distance from the headstake (ft)

—Dec-19
120 140
—ul-20
-1 —Oct-20
Jul-21
9 —Mar-22
3
£
k3
+7]
= -4 l I' Vegetation
5 | 7 area
£ Il
> 5
o [] Wrackline
X High
6! Waterline
! @ Wwaterline
-7 I /N Top of toe
8 i
5/waQd {K2NBfAYS az2yAlG2NRAY3

SIFOK t NRFAES WQEEI



Sugar Dock North 2 Beach Profile
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Total Station

Sugar Dock North 1
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Sugar Dock North 3
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Susupe Beach Park

Nearly 800 meters away from the sheltering Chalan Kanoa Reef, SBeaplke Park is relatively stak
but may be prone to storm surge. Backshore vegetation remains relatively stable and the ironw
trees appears to be thriving. Most of the foreshore environment is vegetated.

Previous restrictions to the beach park haaen relaxed and uplifted in this reporting period. Wa'
overtopping and overwhelmed tidal flows may impact this site during both typhoon wave condit
It appears that southwest conditions could greatly impact this site. However, improved resolutic
nearshore dynamics may explain longshore processes for this area.

Susupe Beach PatkHighlights:

1 STABL#ith a Wrackline that range$0 ¢ 52 ft and an elevation diérence of more than &
Susupe Beach Parkghlights:

1 STABL#ith a Wrackline that rages 47¢ 70 ft and an elevation difference of more than 8 fi
Susupe Beach Parkighlights:

1 STABLE with a Wrackline that rangescZ3 ft and an elevation difference of 7 ft

i““*’,»«’. 3 ;’:‘"".-- ‘ 5 % S ‘
‘ . 3 .

Susupe Beach Padk

Susupe Beach Pagk

Susupe Beach Park 3
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Susupe Beach Paikeach Profiles
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Susupe Beach Park 2 Beach Profile
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Total Station

Susupe Beach Park 1
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Susupe Beach Park 3
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Kilili
Kilili Beach is sheltered by the fringing reef, which is around 4,500 ft away. North side is accret
while the south side is relatively stable with the exception of Kilili South 1. In the beginning, it

experienced erosion until it started stabilizing thaccreting in 2019. This period saw erosion, but
natural sediment input may rebuild lost beach.

An account from a cultural practitioner using this shoreline implies that this stretch of beach is i
of storm surge during powerful storm events. It appears that southwest conditions could greatly
impact this site. Kilili has noticeable variationfr@easonal wave conditions. However, improved
resolution on nearshore dynamics may explain longshore processes for this area.

KililiSouthl Highlights:
1 ERODISIn the shortterm with a Wrackline that ranges 2635 feetwith anelevation
difference of6 ft
1 Shortterm erosion events have occurred on June 2020 and then September 2021. This
transect has shown beach recovery in between.
KililiSouth 2 Highlights:
1 ERODING® the shortterm with aWrackline that ranges#c 70 ft with anelevationdifference
of 81t
1 The storm of September 2021 has eroded the shoreline. Slight variation on thredoelld be
from surveyor error.

KililiSouth 3 Highlights:
1 ERODING itme shortterm with a Wkackline that ranges 42 55ft and anelevation difference
of 81t
1 This shifting shoreline feature may suggest sediment entering and exiting the area.
KililiNorth 1 Highlights:
1 ERODIN@ith a Wrackline that range#4 ¢ 128ft with an elevation difference of f
Kilili North 2Highlights:
1 STABL#ith a Wrackline that ranges 5088 ft with an elevation difference of 8 ft
1 There are discrepancies in the data caused by surveyor error. Given that the headstake
further inland, this profile is expected to be longer and indicates an estimatioregbriximity
to the high tide line, or wrackline, is from the pavilions.
KililiNorth 3 Highlights:
1 ERODING with a Wrackline that rangés; 54 ft with an elevation difference of 8 ft
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= Kilili North 2

2021 .
Kilili North 3

Kilili Beach Profiles
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