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Introduction  
 

This report summarizes data ŎƻƭƭŜŎǘŜŘ ǳƴŘŜǊ 5/waΩǎ {ƘƻǊŜƭƛƴŜ tǊƻŦƛƭŜ aƻƴƛǘƻǊƛƴƎ tǊƻƎǊŀƳ ōŜǘǿeen June 2016 ς  February 2021. It 

is an update to the first Shoreline Profile Monitoring Data Report published on June 2018. Content from the 2018 Saipan Shoreline 

Access and Shoreline Enhancement Assessment (SASEA) and the 2019 IȅŘǊƻŘȅƴŀƳƛŎ {ǘǳŘȅ ƻŦ {ŀƛǇŀƴΩǎ ²ŜǎǘŜǊƴ [agoon will be 

incorporated ƛƴǘƻ ŜŀŎƘ ǎƛǘŜΩǎ ǎǳƳƳŀǊȅ ŀƴŀƭȅǎƛǎ. Due to a lack of capacity at the time, Super Typhoon Yutu (Oct 2018) effects on 

beach morphology were not recorded. CZM interns contributed to post-storm records in the summer of 2019. With the Coastal 

Planner I position filled, shoreline monitoring fully resumed on December 2019. Consistency and improvements to the program were 

expected with the flow of data entry captured throughout this reporting period.     

Shoreline monitoring is a way to measure changes in the contour of a beach over time. Data about beach width, vegetation cover, 

morphology, slope, and other features are collected along a transectΣ ŀ ǎǘǊŀƛƎƘǘ άǎǘǳŘȅ ƭƛƴŜ,έ ǊǳƴƴƛƴƎ ǇŜǊǇŜƴdicular to the shoreline 

from an identified landward point to the submerged beach toe. By returning to the same place (known as the head stake) and 

comparing observations at regular intervals, one can visualize why and how much a certain beach site may be eroding (sand loss) or 

accreting (sand gain). Each beach site has between two and eight established transects. This current methodology, called the 

ά.ŜǊƎŜǊ [ŜǾŜƭ aŜǘƘƻŘέΣ results in beach profiles that are currently qualitatively compared to report the general trend from the 

beginning of the program to February 2021 data. DCRM is still working on the analysis method to provide quantifiable results with 

higher confidence. The shoreline profile change findings only account for longshore transport processes. The accretion and erosion 

captured from field monitoring are primarily driven by episodic high surf events. Although areas have been identified as vulnerable 

to sea level rise through observations, shoreline change data should not serve as evidence for sea level rise at its contemporary 

state. The program needs more decades to see sea level rise impacts. Nonetheless, it is important to acknowledge that sea level rise 

exacerbates erosion processes. This report aims to guide coastal managers and stakeholders in making informed, effective, and 

adaptive decisions regarding our dynamic shoreline.  

 

 

https://dcrm.gov.mp/wp-content/uploads/SEI-25573-SASEA-Final-Report-3-15-2018.pdf
https://dcrm.gov.mp/wp-content/uploads/SEI-25573-SASEA-Final-Report-3-15-2018.pdf
https://dcrm.gov.mp/wp-content/uploads/crm/25582_Hydrodynamic-Study-of-Saipans-Western-Lagoon-02-25-19.pdf
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Tides and seasonal trade winds influence the ever-changing nature of the shoreline. For better understanding of shoreline dynamics, 

we began this data collection timeframe with strong consideration of these factors to hopefully address the following questions:  

¶ Should we be more consistent in measuring based on tide seasonality? 

¶ What tide would be the most efficient for consistently measuring shoreline change?  

¶ ²Ƙŀǘ ŀǊŜ ǘƘŜ ǘǊŀŘŜ ǿƛƴŘ ŎƻƴŘƛǘƛƻƴǎΩ ŜŦŦŜŎǘ ƻƴ ŀŎŎǊŜǘƛƻƴ ŀƴŘ ŜǊƻǎƛƻƴ ƻŦ ǎŜƴǎƛǘƛǾŜ ǎƛǘŜǎΚ   

In addition, the aim of this report is to compare and reflect our results with supplemental data publications, the Hydrodynamic Study 

and SASEA, in order to ultimately address these questions. The report would aid in identifying sensitive shoreline areas in need of 

stabilization measures and further address coastal erosion in the CNMI.  

The Shoreline Monitoring program is led by the 5/waΩs Planning Section, with the direction of the Coastal Planner I and valued 

assistance from DCRM staff volunteers, dedicated summer interns, and student interns. Interns have greatly contributed numerous 

hours to data collection and field work and are the bŀǎƛǎ ƻŦ ǘƘŜ ǇǊƻƎǊŀƳΩǎ ŎƻƴǎƛǎǘŜƴŎȅΦ Any questions or comments about the 

program or this report may be directed to shorelines@dcrm.gov.mp. 

 

 

 

 

 

 

Financial assistance provided by the Coastal Zone Management Act of 1972, as amended, administered by the Office for Coastal 

Management, National Oceanic and Atmospheric Administration. 

mailto:shorelines@dcrm.gov.mp
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Britney E., Lance T., Marvin S.ς the 2020 Summer Shoreline 
Interns ς posing with Coastal Planner I Mary at Wing Beach.  

Catherine C. and Eloise L.ς the 2020-2021 NMC interns ς  
with the rod at Quartermaster Beach.  

Chioni D. - a 2020-2021 NMC intern ς calibrating the rod at 
Sugar Dock.  

Rich S., Coastal Planner II, holds the rod while Art C., Coastal 
Planner III, sights at AMP North in 2020.  
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Methods 
Beach contours are measured using simple survey equipment to conduct the Berger Level method. Measurements along a transect 

are taken every 10 feet as well as at significant features such as vegetation boundaries, berms, wrack lines, water lines, etc. 

Beginning in 2016, monitoring has occurred annually, at a minimum, and opportunistically after storm events or as time allows. 

Sampling frequency is expected to increase with the role of the Coastal Resource Planner I ensuring more consistent data collection.    

As this effort is growing, sampling methods are expected to undergo improvements for better accuracy. Sources of error may stem 

from the misalignment or loss of transect starting points and error in operating the equipment. The use of compass direction has 

been introduced in this period to lessen error by improving the direction of the transect from the head stake to the water. 

Consideration of the tides and trade winds is included in the recording process to relate hydrodynamic data with shoreline 

monitoring data. 

Equipment and Supplies 

1.  Berger Level 

2.  Tripod 

3.  Level Rod 

4.  Measuring Rope/ Transect Line 

5.  GPS (Global Positioning System) 

6.  Camera 

7.  Data Notebook 

8.  Extra batteries and pen 

9.  Compass app (may be replaced with magnetic) 

Catherine, NMC intern, calibrates the Berger Level at PIC 1. 
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Methodology  

1. Set up survey tripod and ensure that it is on a stable surface. 

2. Mount level instrument by placing level on platform and tighten fastening screw underneath the platform.  

3. Adjust instrument by rotating the three knobs until the bubble is centered within the circle. Once the bubble is centered, 

turn the instrument 45° to ensure that it is leveled.    

4. Identify head stake. Use the compass direction for the transect to carefully lay out transect tape (or rope) along the beach 

profile.  

5. Observe and record weather and time. Time is important for identifying tide.   

6. As the rod holder, start at head stake then proceed every 10 feet.  Call out every significant feature (Vegetation lines, beach 

berm, wrack line, beach toe, erosion scarps, etc.) and record the elevation at that particular feature.  

7. As the sight reader, record the measurement at the crosshair at each interval and feature. 

 

Shoreline features are recorded since they aid in understanding the stability of 

the shoreline. Most of the transect runs through the foreshore, or the portion of 

the shoreline that lies between high and low water mark during mean tide.  

¶ Headstake ς identified object serving as the starting point of the 

transect located at the backshore. The backshore usually consists of 

important infrastructure and relies on the foreshore to handle wave 

energy.  

¶ Vegetation area ς shoreline plants in the foreshore stabilizing the 

sand. The foreshore is capable of receiving wave run up. 

¶ Berm ς the nearly horizontal portion of the beach or backshore 

formed by the deposit of materials by wave action, or the vertical drop 

of a beach located on the nearshore. The nearshore is the beach toe to 

seaward, and is also important for the stabilization of the shoreline. 

¶ Waterline ς a line that marks the surface of the sea on land located 

within the nearshore. 

¶ Moat/toe ς point of a beach that juts out past the waterline located on 

the nearshore. It is exposed during low tide. 

 

Shoreline Features in a Common Beach Profile  
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Producing beach profiles 

1. Data should be recorded in the data notebook.  

2. Profile readings should be recorded as follows: 0 at the start of 

the transect, Level Reading, and Notes.  

3. When you take a measurement at a beach feature, record the 

beach feature. Resume taking data back on the 10 foot 

increments.  

4. At the beginning of each sampling period, a new data sheet 

should be created in excel. To create a data sheet, enter the 

data as shown in the right.  

5. Distance from Headstake (ft): The headstake reading should be 

zero, and measurements should be made every 10 feet and at 

every beach feature. After a measurement is taken at a beach 

feature, data should return to the 10 feet increments.  

6. Average Reading (ft): The total inches divided by 12 inches.  

a. To get the total inches, you add the inches and the feet. In order to do this, you need to multiple the feet X 12 inches, 

then add the inches. Ex: (ft*12)+in.  

7. Adjusted Average Reading (ft): This is the average reading at each distance point minus the average reading at headstake, 

which is zero. 

8. Profile Features/ Notes: This is a text column that describes the features that were noted at a point. The description 

highlights areas where the slope might be irregular. 

 

 

 

 

 

The data record table in Excel as described in Step 4. 
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9. Measure the change in elevation over the distance from the headstake by making a 

creating a separate table on the top and a graph:   

a. /ǊŜŀǘŜ ŀ ǘŀōƭŜ ǿƛǘƘ ǘƘŜ ά{ŀƳǇƭƛƴƎ 5ŀǘŜέ ŀǎ ǘƘŜ ƴŀƳŜΦ  Place three columns for 

ά5ƛǎǘŀƴŎŜ ŦǊƻƳ IŜŀŘǎǘŀƪŜ όŦǘύέΣ ά!ŘƧǳǎǘŜŘ ±ŜǊǘƛŎŀƭ wŜƭƛŜŦ όŦǘύέΣ ŀƴŘ άtǊƻŦƛƭŜ 

CŜŀǘǳǊŜǎΦέ /ƻǇȅ ŀƴŘ ǇŀǎǘŜ ŎƻǊǊŜǎǇƻƴŘƛƴƎ ƛƴŦƻǊƳŀǘƛƻƴ ŦǊƻƳ ǘƘŜ ǇǊŜǾƛƻǳǎ ǘŀōƭŜΦ  

b. To calculate the beach slope, select Column A: Distance from Headstake and 

/ƻƭǳƳƴ .Υ !ŘƧǳǎǘŜŘ [ŜǾŜƭ wŜŀŘƛƴƎΣ ōȅ ǇǊŜǎǎƛƴƎ ŎƻƴǘǊƻƭ ά/ǘǊƭέ ŀƴŘ ŘǊŀƎƎƛƴƎ ǘƘŜ 

mouse over both columns.  

c. hƴŎŜ ǘƘŜ ŎƻƭǳƳƴǎ ŀǊŜ ǎŜƭŜŎǘŜŘΣ ŎƭƛŎƪ άLƴǎŜǊǘέΣ ǎŜƭŜŎǘ /ƘŀǊǘǎΣ ά{ŎŀǘǘŜǊ ǿƛǘƘ 
{ǘǊŀƛƎƘǘ [ƛƴŜ ŀƴŘ aŀǊƪŜǊǎΦέ  
 

10. /ƘŀƴƎŜ ǘƘŜ ǘƛǘƭŜ ƻŦ ǘƘŜ ŎƘŀǊǘ ǘƻ ά.ŜŀŎƘ tǊƻŦƛƭŜέΣ ŀŘŘ ǘƘŜ ǘƛǘƭŜ ŦƻǊ ǘƘŜ Y Values - 
Adjusted Vertical Relief, and add the title for the X Values - Distance from Headstake.  
 

11. Customize the data line produced to label any input for Column C: Profile Features for 
each   X - the Distance from Headstake: 

 
a) Click on the data line to highlight.  
b) wƛƎƘǘ ŎƭƛŎƪ ŀƴŘ ǎŜƭŜŎǘ ά!ŘŘ 5ŀǘŀ [ŀōŜƭǎ ς Add Data 
[ŀōŜƭǎΦέ 

c) Click on label produced to highlight.  
d) wƛƎƘǘ ŎƭƛŎƪ ŀƴŘ ǎŜƭŜŎǘ άCƻǊƳŀǘ 5ŀǘŀ [ŀōŜƭǎΦέ 

Table for developing the graph, as 
described in Step 9.  

The highlighted άDistance from Headstake (ft)έ and 
άAdjusted Vertical Relief (ft)έ columns are 
individually highlights to for generate the scatter 
plot found in the left, as described in Step 9.  
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e) Lƴ ǘƘŜ ǿƛƴŘƻǿΣ Ǝƻ ǘƻ ǘƘŜ [ŀōŜƭ hǇǘƛƻƴǎ ǎŜŎǘƛƻƴΣ ǳƴōƻȄ ŀƭƭ ƻŦ ά[ŀōŜƭ /ƻƴǘŀƛƴǎέ ƻǇǘƛƻƴǎ ŜȄŎŜǇǘ ά±ŀƭǳŜ 
CǊƻƳ /ŜƭƭǎΦέ 

f) Lƴ ǘƘŜ ǎƳŀƭƭ ά5ŀǘŀ [ŀōŜƭ wŀƴƎŜέ ǿƛƴŘƻǿΣ ƘƛƎƘƭƛƎƘǘ ǘƘŜ ŎŜƭƭǎ ǳƴŘŜǊ άtǊƻŦƛƭŜ CŜŀǘǳǊŜǎΦέ  
g) Right click on a point with a label on the data line.  
h) /ƭƛŎƪ ƻƴ ǘƘŜ άCƻǊƳŀǘ 5ŀǘŀ tƻƛƴǘέ ƛƴ ǘƘŜ ŘǊƻǇ ōƻȄΦ 
i) Go to the paint bucket sŜŎǘƛƻƴ ǘƘŜƴ ŎƭƛŎƪ άaŀǊƪŜǊΦέ 
j) /ƭƛŎƪ ƻƴ άaŀǊƪŜǊ hǇǘƛƻƴǎέ ŦƻǊ ǘƘŜ ŘǊƻǇ Řƻǿƴ ƻǇǘƛƻƴǎ ŀƴŘ ŎƭƛŎƪ ƻƴ ά.ǳƛƭǘ-LƴΦέ 
k) Select the symbol ōŀǎŜŘ ƻƴ ǘƘŜƛǊ ǇŜǊǎǇŜŎǘƛǾŜ άtǊƻŦƛƭŜ CŜŀǘǳǊŜǎέ ƭŀōŜƭΦ {ȅƳōƻƭ ǘƻ ŦŜŀǘǳǊŜ ƛǎ ǎƘƻǿƴ ƻƴ 

the right. 
l) Select the same color as the data line ǘƘǊƻǳƎƘ ǘƘŜ άCƛƭƭέ ƻǇǘƛƻƴΦ 
m) 5ƻ ǘƘƛǎ ŦƻǊ ŀƭƭ ƻŦ ǘƘŜ ƻǘƘŜǊ ƛŘŜƴǘƛŦƛŜŘ άtǊƻŦƛƭŜ CŜŀǘǳǊŜǎέ ǳƴǘƛƭ ŀƭƭ ŀǊŜ ŎƻƳǇƭŜǘŜŘΦ 

 
The final product is a beach profile. See page 25 on άHow to Read the Beach Profile.έ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Legend of Beach Profile  
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Monitoring Locations  
5/waΩǎ {ƘƻǊŜƭƛƴŜ aƻƴƛǘƻǊƛƴƎ tǊƻƎǊŀƳ ŜƴŎƻƳǇŀǎǎŜǎ sandy beaches on Saipan, Mañagaha, Tinian, and Rota. Saipan holds the most 
sites, in which all of them are located within the west side of the island adjacent to the lagoon. Saipan monitoring locations are 
gentle to moderate sloping shorelines with transects extending from a designated head stake to the water. Inland coastal plain and 
low-lying developed area rely on this stretch for recreation, coastal protection, and provision (Greene, 2014).   
  

Refer to our interactive Shoreline Monitoring Program Story Map for better resolution on the DCRM Shoreline Monitoring Program page.  

Saipan Sites  
Pakpak  

Pakpak 1  
 
Lat. Degrees N: 15.12319699 
Long. Degrees E: 145.693875 
Elevation: -4.565928      
Compass direction: 270 °W 
 

Pakpak 2  
 
Lat. Degrees N: 15.12503497 
Long. Degrees E: 145.693875 
Elevation: 8.406403 
Compass direction: 267 °W 

Pakpak 3  
 
Lat. Degrees N: 15.1237398 
Long. Degrees E: 145.693463 
Elevation: 18.42535 
Compass direction: 266 °W 

 
 
 

PIC  
PIC 1  
 
Lat. Degrees N: 15.126967 
Long. Degrees E: 145.693409 
Elevation: 12.106647 
Compass direction: 265 °W 
 

PIC 2  
 
Lat. Degrees N: 15.12800401 
Long. Degrees E: 145.692981 
Elevation: 16.459589 
Compass direction: 261 °W 
 

PIC 3  
 
Lat. Degrees N:  
Long. Degrees E:  
Elevation:  
Compass direction: 266 °W 
 

 
 
 
 

https://dcrm.gov.mp/our-programs/coastal-resources-planning/shoreline-monitoring/


P a g e | 12 

 

Hopwood 
Hopwood 1  
 
Lat. Degrees N:  
Long. Degrees E:  
Elevation:  
Compass direction: 285 °W 
 

Hopwood 2  
 
Lat. Degrees N: 15.14086797 
Long Degrees E: 145.697728 
Elevation: 18.118422 
Compass direction: 283 °W 
 

Hopwood 3  
 
Lat. Degrees N:  
Long. Degrees E:  
Elevation:  
Compass direction: 293 °NW 
 

 

Aquarius 
Aquarius 1  
 
Lat. Degrees N: 15.1486697 
Long. Degrees E: 145.700498 
Elevation: 24.946808 
Compass direction: 270 °W 
 

Aquarius 2  
 
Lat. Degrees N: 15.14866297 
Long Degrees E: 145.700498 
Elevation: 24.946808 
Compass direction: 272 °W 
 

 

 

Sugar Dock 
Sugar Dock South 1  
 
Lat. Degrees N: 15.149128 
Long. Degrees E: 145.700453 
Elevation: 23.85194 
Compass direction: 270 °W 
 

Sugar Dock South 2  
 
Lat. Degrees N: 15.15025 
Long Degrees E: 145.70032 
Elevation: 18.118422 
Compass direction: 248 °W 
 

Sugar Dock South 3  
 
Lat. Degrees N: 15.15126 
Long. Degrees E: 145.69997 
Elevation:  
Compass direction: 263 °W 
 

Sugar Dock North 1  
 
Lat. Degrees N: 15.15234103 
Long. Degrees E: 145.70073 
Elevation: 18.875252 
Compass direction: 290 °W 
 

Sugar Dock North 2   
 
Lat. Degrees N: 15.152308 
Long. Degrees E: 145.70053 
Elevation:  
Compass direction: 288 °W 
 

Sugar Dock North 3  
 
Lat. Degrees N: 15.15428396 
Long. Degrees E: 145.700208 
Elevation: 26.504326 
Compass direction: 256 °W 
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Susupe Beach Park (SBP) 
SBP 1  
 
Lat. Degrees N: 15.15500 
Long. Degrees E: 145.70013 
Elevation:  
Compass direction: Not recorded 
 

SBP 2  
 
Lat. Degrees N: 15.15576 
Long Degrees E: 145.70012 
Elevation:  
Compass direction: Not recorded 
 

SBP 3  
 
Lat. Degrees N: 15.15623 
Long. Degrees E: 145.70023 
Elevation:  
Compass direction: Not recorded 
 

 
 

Kilili  
Kilili South 1  
 
Lat. Degrees N: 15.160259 
Long. Degrees E: 145.70443 
Elevation: 18.768661 
Compass direction: 318 °NW 
 

Kilili South 2  
 
Lat. Degrees N: 15.16150 
Long Degrees E: 145.70572 
Elevation:  
Compass direction: 305 °NW 
 

Kilili South 3  
 
Lat. Degrees N: 15.16233302 
Long. Degrees E: 145.706439 
Elevation: 17.998749 
Compass direction: ° 
 

Kilili North 1  
 
Lat. Degrees N: 15.16320 
Long. Degrees E: 145.70715 
Elevation:  
Compass direction: 320 °NW 
 

Kilili North 2  
 
Lat. Degrees N: 15.16437 
Long. Degrees E: 145.70813 
Elevation:  
Compass direction: 290 °W 
 

Kilili North 3  
 
Lat. Degrees N: 15.165336 
Long. Degrees E: 145.708456 
Elevation: 17.789307 
Compass direction: 300 °NW 
 

 

Oleai 

Oleai 1  
 
Lat. Degrees N: 15.16767204 
Long. Degrees E: 145.709344 
Elevation:  
Compass direction: 290 °W 
 

Oleai 2  
 
Lat. Degrees N: 15.16895397 
Long Degrees E: 145.709794 
Elevation: 19.017784 
Compass direction: 290 °W 
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Toyota 
Toyota 1  
 
Lat. Degrees N: 15.1517080 
Long. Degrees E: 145.709344 
Elevation:  
Compass direction: 280 °W 
 

Toyota 2  
 
Lat. Degrees N: 15.17438 
Long Degrees E: 145.71153 
Elevation:  
Compass direction: 288 °W 
 

Toyota 3  
 
Lat. Degrees N: 15.17728 
Long. Degrees E: 145.71271 
Elevation:  
Compass direction: 290 °W 
 

 

Quartermaster 

Quartermaster 1  
 
Lat. Degrees N: 15.18128 
Long. Degrees E: 145.71358 
Elevation:  
Compass direction: 279 °W 
 

Quartermaster 2  
 
Lat. Degrees N: 15.18478 
Long Degrees E: 145.71436 
Elevation:  
Compass direction: 277 °W 
 

 

 

Hafa Adai 

Hafa Adai 1  
 
Lat. Degrees N: 15.20835897 
Long. Degrees E: 145.715874 
Elevation: 30.446064 
Compass direction: 254 °W 
 

Hafa Adai 2  
 
Lat. Degrees N: 15.20835897 
Long Degrees E: 145.715907 
Elevation: 31.068859 
Compass direction: 270 °W 
 

Hafa Adai 3  
 
Lat. Degrees N: 15.21010702 
Long. Degrees E: 145.715881 
Elevation: 29.735472 
Compass direction: 253 °W 
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AMP 
AMP South 1  
 
Lat. Degrees N: 15.20835897 
Long. Degrees E: 145.715874 
Elevation: 30.446064 
Compass direction: 310 °NW 
 

AMP South 2  
 
Lat. Degrees N: 15.20835897 
Long Degrees E: 145.715907 
Elevation: 31.068859 
Compass direction: 290 °W 

 

AMP Point 1 
 
Lat. Degrees N: 15.219337 
Long. Degrees E: 145.717165 
Evaluation: 12.955928 
Compass direction: 291 °W 
 

AMP Point 2 
 
Lat. Degrees N: 15.21943197 
Long. Degrees E: 145.717342 
Evaluation: 14.245499 
Compass direction: 20 °N 

 

Fiesta 

  Fiesta 1  
 
Lat. Degrees N: 15.21306298 
Long. Degrees E: 145.715491 
Elevation: 24.311337 
Compass direction: 260 °W 
 

Fiesta 2  
 
Lat. Degrees N: 15.21430903 
Long Degrees E: 145.715426 
Elevation: 16.943949 
Compass direction:   
 

Fiesta 3 
 
Lat. Degrees N: 15.21430903 
Long Degrees E: 145.715426 
Elevation: 16.943949 
Compass direction:   
  

Hyatt 
Hyatt 1 
 
Lat. Degrees N: 15.21540899 
Long. Degrees E: 145.715591 
Elevation: 19.263865 
Compass direction: 261 °W 

Hyatt 2 
 
Lat. Degrees N: 15.21540899 
Long Degrees E: 145.715591 
Elevation: 19.263865 
Compass direction: 283 °W 
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AMP North 1  
 
Lat. Degrees N: 15.2195904 
Long. Degrees E: 145.718177 
Evaluation: 16.983105 
Compass direction: 
 

AMP North 2 
 
Lat. Degrees N: 15.48997 
Long. Degrees E: 145.718573 
Evaluation: 14.901231 
Compass direction: 

AMP North 3 
 
Lat. Degrees N: 15.21952802 
Long. Degrees E: 145.719305 
Evaluation: 20.702307 
Compass direction: 

 

Pau Pau 
Pau Pau 1  
 
Lat. Degrees N: 15.27147101 
Long. Degrees E: 145.79136 
Evaluation: 28.212759 
Compass direction: 318 °NW 
 

Pau Pau 2  
 
Lat. Degrees N: 15.25580901 
Long. Degrees E: 145.780579 
Evaluation: 13.931701 
Compass direction: 315 °NW 

Pau Pau 3  
 
Lat. Degrees N: 15.25672599 
Long. Degrees E: 145.781258 
Evaluation: 17.113745 
Compass direction: 320 °NW 

 

Wing 

Wing 1  
 
Lat. Degrees N: 15.18478 
Long. Degrees E: 145.71436 
Elevation:  
Compass direction: 
 

Wing 2  
 
Lat. Degrees N: 15.27157604 
Long. Degrees E: 145.791588 
Elevation: 17.331421 
Compass direction: 320 °NW 
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Mañagaha 
Mañagaha 1  
 
Lat. Degrees N:  
Long. Degrees E:  
Evaluation: 
Compass direction: 
 

Mañagaha 2  
 
Lat. Degrees N:  
Long. Degrees E:  
Evaluation:  
Compass direction: 

Mañagaha 3  
 
Lat. Degrees N:  
Long. Degrees E:  
Evaluation:  
Compass direction: 

Mañagaha 3B 
Lat. Degrees N:  
Long. Degrees E:  
Evaluation:  
Compass direction: 
 

Mañagaha 5 
Lat. Degrees N:  
Long. Degrees E:  
Evaluation:  
Compass direction: 

Mañagaha 6 
Lat. Degrees N:  
Long. Degrees E:  
Evaluation:  
Compass direction: 

Mañagaha 7 
Lat. Degrees N:  
Long. Degrees E:  
Evaluation:  
Compass direction: 
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Hydrodynamic Study and SASEA findings 
Hydrodynamic Study ƻŦ {ŀƛǇŀƴΩǎ ²ŜǎǘŜǊƴ [ŀƎƻƻƴ (2019) measured waves and currents within the lagoon to develop and calibrate 

combined wave and hydrodynamic models of current and circulation. Waves are the dominating force for shore erosion. Wind 

influences the strength and direction of the waves, making it another driver of shoreline morphology. Thus, considering 

hydrodynamics is incremental to understanding short-term site-specific shoreline change and identifying which areas are most 

vulnerable to long-term erosion and accretion. Although this study was intended for oil clean ups, it is our best recent study of 

current directions within the Saipan Lagoon. Error in the modeling wave transformation exists due to outdated LiDAR data 

suggesting that no change in the lagoon bathymetry has occurred in the past seventeen years. One limitation is that the modeling 

does not directly address the nearshore hydrodynamics that occur along the shoreline.   

Takeaway #1 of Hydrodynamic Study: Typical winter and typhoon season wave conditions exhibit the highest 

wave energies that drive sediment transport processes.  

The Marianas predominantly has easterly trade winds that grow stronger and steadier from January to April and get lighter and 

variable with intermittent trades from July to October. Typhoons generally occur during the summer typhoon months of July to 

October but the development and passage of tropical storms and typhoons are year-round. Typhoons approach the islands from 

east to west and have the ability to curve from the south to the north. Typhoon-generated waves have been observed to greatly 

abrade particular shorelines because wave energies intensify throughout the lagoon and wave overtopping occurs.  

The study has produced selected five flow cases that represent the most typical conditions within the Saipan lagoon. Typical winter 

(northeast) and typhoon summer westerly tradewind conditions bring high wave energies into nearshore waters with influence by 

tidal conditions. The direction and strength of the typhoons dictate the longshore transport within the lagoon and the magnitude of 

impacts on a specific beach. Summer/Typhoon season tradewinds are generally weaker.  

Table 2 summarizes the current flows in the Tanapag, Garapan, and Chalan Kanoa lagoons during the tides under seasonal wave 

conditions from the 2019 study.  
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Table 2. Wave Current Flow Direction during Falling and Rising Tide during Seasonal Wave Conditions 

Wave Condition Middle of Falling Tide Middle of Rising Tide 

Typical Winter 
Tradewind 

Tanapag Lagoon experiences the same pattern flow with 
stronger currents flowing from deeper sections out of the 
Lagoon through the main channel. Current flows from 
Puntan Susupe to Garapan at ~0.15 m/s. A portion of 
ebbing flow out of Light House Channel with max speeds 
of ~0.36 m/s and portions pouring out of the main 
channel. The flows south of Puntan Susupe travel along 
the coast and converges out of Sugar Dock Channel with a 
maximum speed of 0.21 m/s.  
 

Tanapag Lagoon experiences the same pattern flow but with weaker 
currents from deeper section out of the Lagoon through the main 
ŎƘŀƴƴŜƭΦ DŀǊŀǇŀƴΩǎ ǿŀǾŜ Ŧƭƻǿǎ ŦǊƻƳ ǘƘŜ ǎƻǳǘƘǿŜǎǘ ƻŦ !at ǎǘǊƻƴƎƭȅ 
through the Light House Channel and south down Garapan Lagoon. The 
velocities of the flow from Garapan weaken toward Puntan Susupe. The 
current floods into Sugar Dock Channel with ~0.15 m/s speeds. The 
incoming flow splits and continues south towards Puntan Agingan. 
 

Summer/Typhoon 
Season 
Tradewind 

SAME AS TYPICAL WINTER TRADEWIND WAVE 
CONDITIONS BUT WEAKER 
 
 

SAME AS TYPICAL WINTER TRADEWIND WAVE CONDITIONS BUT 
WEAKER 
 

Summer/Typhoon 
Season Westerly  

Tanapag Lagoon experiences the same pattern flow that 
have average velocities and slighter weaker currents in 
and out of the main channel at ~0.25 m/s. Current flows 
from Puntan Susupe to Garapan at speeds up to 0.25 m/s. 
The stronger currents flow from deeper sections of up to 
0.7 m/d out of the Light House Channel with portions out 
of main channel. The flows south of Puntan Susupe travel 
north and converges out of Sugar Dock Channel with a 
maximum speed of 0.64 m/s.  
 

Tanapag Lagoon experiences the same pattern flow that have slighter 
weaker currents in deeper sections of the lagoon and out of the main 
ŎƘŀƴƴŜƭ ŀǘ ϤлΦнл ƳκǎΦ DŀǊŀǇŀƴΩǎ ŎǳǊǊŜƴt flows from Puntan Susupe to 
Garapan at speeds up to 0.25 m/s. The strong flow at up to 0.7 m/s out 
of the Light House Channel and out of main channel. The flows south of 
Puntan Susupe are weak due to the southward tidal currents interacting 
against wave driven flow to the north. There is a mix of flow into and 
out of Sugar Dock Channel.  
 

1-Yr Typhoon 
Wave from the 
Southwest 

The annual typhoon wave events have sufficient energy to drive currents into the lagoon and flow up north, even during rising tide. 
Tidal flows are overwhelmed by the energy of annual typhoon winds. Southwest waves enter directly into the lagoon and generate 
breaking waves at the north and south of the channel in the vicinity of Managaha Island and offshore of AMP and Garapan. Breaking 
waves can generate flow directed into the lagoon while large waves enter the channel and reach the northeast corner of the lagoon, 
generating flow inside the lagoon. The generated flow goes to the east past Pau Pau Beach and out over the reef crest. The net flow 
within Garapan Lagoon during westerly waves is uniformly to the north from Puntan Susupe with speeds up to 0.5 m/s then seaward 
out of Light House Channel with speeds of up to 1.1 m/s. Then a portion of this goes past Light House Channel and out the main 
channel. The section of the Garapan Lagoon south of Puntan Susupe drains toward the Sugar Dock Channel where flow exists the 
lagoon with a max velocity of 2.0 m/s.   
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The path and intensity of the typhoon bring relatively high significant wave heights to the west coast of Saipan. These two typhoon scenarios ς 

the southwest and north-north west ς  are implemented into site-specific descriptions since they have the greatest impact on sandy shorelines. 

Generally, north-north west typhoon conditions greatly impact north beach sites while the southwest impact southern beach sites. 

Significant wave heights direction and magnitude during southwest 
typhoon conditions from the SASEA 

Significant wave heights direction and magnitude during north-north 
west typhoon conditions from the SASEA 
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Takeaway #2 of Hydrodynamic Study: Areas close to channels are more dynamic than those better sheltered BY 

reef within the lagoon.   

The coral reefs of the Saipan Lagoon provide coastal buffering that attenuate wave energies that enter the Lagoon. Not all of the coast have this 

natural barrier protection. Channels, openings between the deep ocean and the shallow Lagoon, bring high wave energy flows into the Lagoon, 

which in turn surges sediment transport processes. Garapan has the Main (shipping) Channel and the Light House Channel, which have strong 

pulls into and out of the Lagoon. The unique morphology of the reefs in this area also influences longshore transport processes.   

 

Average flow within Tanapag Lagoon generated by the north-northwest typhoon conditions  

(the highest modelled wave energy condition for this area). Map extracted from the SASEA. 

Tanapag Lagoon is 

DYNAMIC due to 

strong flows through 

the Main Channel and 

Light House Channel.  
Main Channel 

Channel 

Light House 

Channel  



P a g e | 22 

 

  

Down south, the shoreline is generally sheltered by reef 

and the only channel is around Sugar Dock. The area 

close to Sugar Dock are dynamic but the rest remain 

stable.  

 

 

 

 

 

 

 

 

 

 

 

 

Average flow within Garapan Lagoon generated by southwest typhoon conditions  

(the highest modelled wave energy condition for this area). Map extracted from the SASEA. 

Light House 

Channel  

Sugar Dock 

Channel  

Garapan Lagoon is 

relatively stable and 

the strong flow 

emerges from Sugar 

Dock.  
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Saipan Shoreline Access and Shoreline Enhancement Assessment (SASEA) evaluated the conditions of selected eighteen beaches on the island 

of Saipan. Twelve of these are DCRM shoreline monitoring sites. The study utilized the beach profiling, field investigations, and historical 

shoreline change analysis to determine individual erosion hazard priority ratings (EHPR). 9Itw ƛǎ ŀ ƳŜŀǎǳǊŜ ǳǎŜŘ άǘƻ ŘŜtermine the overall 

vulnerability of each beach to erosion and assist in the identification and prioritization of shoreline enhaƴŎŜƳŜƴǘ ŜŦŦƻǊǘǎέ ό{!{9!Σ ǇƎ н). Each 

DCRM shoreline monitoring site ǇŀƎŜ ǿƛƭƭ ƛƴŎƭǳŘŜ ǘƘŜ ǎƛǘŜΩǎ EHPR identified from the SASEA.  

 

Table 3: Results of historical shoreline change 

analysis extracted from the SASEA 
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Table 4: Erosion Hazard Priority Ratings (EHPR) extracted from the SASEA  
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How to Read the Beach Profile 
The next section will cover 

beach profiles for each transect 

lines. 

The beach profile, shown on the 

left, captures the contour of the 

shoreline from the headstake 

(starting point inland) to the 

bottom of the moat/toe. 

Distance from the headstake is 

shown vertically in relation to 

the elevation difference from 

the headstake.  

Each different colored line is a 

data entry at a different time. 

For instance, a transect survey 

taken on Dec-16 is shown in 

thick blue.  

Time is an important factor for 

shoreline monitoring because 

shoreline contours taken at 

different times will be compared 

to understand shoreline change.  

 

 

Headstake 

Symbology is used to indicate points where particular beach features have been detected along the 

transect. These beach features have been selected as importance and common indicators of shoreline 

profile change. The color matches the date/time of the transect taken. The symbol matches the beach 

feature. Vegetation area has two lines. The left indicates Start of Vegetation while the right indicates the 

End of Vegetation. Wrackline, high waterline, waterline, and top of toe are generally detected as one 

point. Note that not all beach features may be detected in a shoreline transect.    

Interesting unique features may be pointed out in labels. 
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American Memorial Park Case Study Update 
In the previous shoreline report, monitoring efforts were taken opportunistically especially after storm-events. Transects observed along the 

southern AMP shoreline were exhibiting periods of erosion while northern AMP north shoreline transects were accreting. Interestingly enough, 

the most southern transect taken on December indicated accretion after the typhoon season and during the winter trade wind waves.  The 

shoreline nearly doubled in length from the head stake to the high water line. The physical environment, however, drastically changed. The head 

stake, a fallen ironwood tree, and a coconut tree remained as a result by Super Typhoon Yutu. The grass has receded and the berm smoothed 

out. Two coconut trees were uprooted and replaced by sand. We speculate that sand from the berm in 2018 could have contributed to the new 

stretch of sand in 2019 or the sand pulled into the water during the typhoons were returned over time back to the shoreline. However, high 

wave energy events continue to abrade this shoreline and erosion appears to be chronic. The Hydrodynamic Study (2019) suggests high 

sediment transport during typhoon wave conditions due strong waves that pass through the main channel. The beach profile of this particular 

transect (found in page 82) indicates a reduced elevation from the head stake.  

 

 

 

 

 

 

 

 

 

 Picture taken on August 2018 before Yutu. The waterline is 
close to a row of coconut trees and slumping and appears to 
be occurring in places around the coconut tree roots.

Picture taken December 2019. The coconut tree at the 
backshore is the only surviving. The row of coconut tree 
are uprooted and the sand within the berm have poured 
into the shoreline, exposing it to long-shore transport. 
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Pakpak Beach 

 
 

 

 

  

Pakpak 2 (2020)Pakpak 2 (2018)

Description: Sheltered by the nearby reef 

(approximately 500 meters) and Agingan 

Point, Pak Pak Beach exhibits a stable 

shoreline since 2016.  The above picture 

taken in 2018 indicates abrupt loss of beach 

vegetation from wave run up in picture 

above. Southwest typhoon conditions appear 

to be more damaging than north-north west 

especially due to the proximity of the storm. 

Pak Pak Beach 
Trend: Stable 

EPHR: N/A 

Average length: 60.0 ft 

Average elevation: 7.33 
ft 

 

             1-Yr SW 

Typhoon Waves 

              1-Yr NNW 

Typhoon Waves 
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Pakpak 1 

 

 

Pakpak 1 appears to be generally stable. The wrackline ranges from 19 ft to 40 ft. The elevation difference from the headstake to the farthest 

top of toe is about 5 ft. The Nov 2020 transect is an outlier, potentially from surveyor error. The direction of the transect line may greatly 

contribute to a different transect captured since that area is on the corner of a curving shoreline. 

  

Day Recorded Tide Shoreline 
Length 

Dec 12, 2016 1.39 ft 43 ft 

Jun 7, 2017 1.03 ft 40 ft 

Feb 2, 2018 1.87 ft 26 ft 

Jun 14, 2018 1.62 ft 46 ft 

Jul 2, 2019 0.69 ft 50 ft 

May 15, 2020 1.15 ft 40 ft 

Jul 1, 2020 0.83 ft 45 ft 

Nov 6, 2020 1.04 ft  29 ft 

Average  39.9 ft 
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Pakpak 2 

 

Pakpak 2 appears generally stable with July 2019 being an outlier. The wrackline ranges from 50 to 75 ft. The elevation difference from the 

headstake to the farthest top of toe is about 9 ft. Tidal influence is uncertain in the shoreline length as Feb 2018 and Nov 2020 are outliers.  

 

 

Day Recorded Tide Shoreline 
Length  

Dec 12, 2016 1.72 ft Not 
recorded 

Jun 7, 2017 0.75 ft 65 ft 

Feb 1, 2018 1.9 ft 60 ft 

Jun 14, 2018 1.24 ft 74 ft 

Jul 2, 2019 0.46 ft 75 ft 

May 15, 2020 1.27 ft 78 ft 

Jun 29, 2020 0.84 ft 60 ft 

Nov 6, 2020 1.21 ft 78 ft 

Average  70 ft 
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Pakpak 3 

 

 

Pakpak 3 is generally stable with little variation over time. The wrackline ranges from 47 ft to 77 ft. The elevation difference from the headstake 

to the farthest top of toe is about 8 ft. 

 

Day Recorded Tide Length 

Dec 12, 2016 1.53 Not 
recorded 

Jun 7, 2017 0.57 65 ft 

Feb 1, 2018 1.8 60 ft 

Jun 14, 2018 0.97 74 ft 

Jul 2, 2019 0.37 75 ft 

May 15, 2020 1.31 78 ft 

Jun 29, 2020 0.8 60 ft 

Nov 6, 2020 1.31 78 ft 

Average  70 ft 
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PIC Beach  
 

 

 

 

 

 

 

 

 

 

PIC 2 (2020)PIC 2 (2018)PIC 2 (2017)

PIC Beach 
Trend: Accreting  

EPHR: N/A 

Average length: 55.3 ft 

Average elevation: 9 ft 

 

 

PIC is adjacent to the Chalan Kanoa reef, around 

500 meters away from the headstakes. This 

shoreline exhibits subjection to storm-induced 

erosion. The shoreline received some beach 

nourishment given its nearby commercial use. The 

storms of 2018 have abraded the shoreline and 

fell palm and ironwood trees located on the berm. 

South west typhoon conditions appear to be more 

damaging than north-north west especially due to 

the proximity of the storm. 

             1-Yr SW 

Typhoon Waves 

              1-Yr NNW 

Typhoon Waves 
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PIC 1 

 

The PIC 1 berm appears to be relatively stable. The Jun-20 record is an outlier from surveyor error. Dec-20 suggests that there were abrasions in 

after 40 ft. The wrackline ranges from 37 ft to 56 ft. The elevation difference from the headstake to the farthest toe is around 9 ft. This beach 

profile lacks stabilizing vegetation due to heavy foot traffic.  

Day Recorded Tide Shoreline 
Length 

Dec 13, 2016 1.58 ft Not 
recorded 

Jun 19, 2017 0.6 ft 56 ft 

Feb 8, 2018 1.14 ft 66 ft 

Jun 14, 2018 0.8 ft 78 ft 

Jul 9, 2019 1.1 ft 70 ft 

Apr 29, 2020 1.63 ft 50 ft 

Jun 29, 2020 0.63 ft 76 ft 

Dec 22, 2020 0.82 ft 76 ft 

Average  67.4 ft 
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PIC 2 

 

The berm has notably eroded around June 2017 when the shoreline has abraded. This berm exhibited stability when rocks were placed until 

Typhoon Yutu (2018) deepened the drop. The head stake acts like a good boundary of the PIC property. The loss of the head stake may indicate 

that the property is at a higher risk of shoreline erosion especially from storm surge. See pictures at page 31. The wrackline ranges from 35 to 48 

ft. The elevation difference of the headstake to the toe is around 9 ft.  

Day Recorded Tide Shoreline 
Length 

Dec 13, 2016 1.5 ft Not 
recorded 

Jun 19, 2017 0.57 ft 56 ft 

Feb 8, 2018 1.24 ft 66 ft 

Jun 14, 2018 0.71 ft 78 ft 

Jul 9, 2019 1.25 ft 70 ft 

Apr 29, 2020 1.32 ft 50 ft 

Jun 29, 2020 0.71 ft 76 ft 

Dec 22, 2020 0.86 ft  50 ft 

Average  49.3 ft 
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PIC 3 

 

 

 

PIC 3 appears fairly stable. This section of shoreline may have received some beach nourishment in the past. The wrackline ranges from 45 ft to 

50 ft. The elevation difference from the headstake to the farthest top of toe is around 9 ft.    

Day Recorded Tide Shoreline 
Length 

Dec 13, 2016 1.41 ft Not 
recorded 

Jun 19, 2017 0.65 ft 75 ft 

Feb 8, 2018 1.39 ft 60 ft 

Jun 14, 2018 0.22 ft 77 ft 

Jul 9, 2020 1.41 ft 46 ft 

Apr 29, 2020 1.56 ft 62 ft 

Jun 29, 2020 0.74 ft  69 ft 

Dec 22, 2020  Not 
recorded 

70 ft  

Average  49.3 ft 
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Hopwood Beach  
 

 

 

 

 

Hopwood 1 (2018) Hopwood 1 (2020)) 

Hopwood Beach Trend: Stable  

EPHR: N/A 

Average length: 46.3 ft 

Average elevation: 6 ft 

 
Adjacent to the Chalan Kanoa reef at a distance 

of approximately 500 meters, the Hopwood 

shoreline is subjected to 100-year flood and 

additional velocity hazard (wave action). An 

account from a resident suggests that this 

shoreline has experienced accretion since the 

mid-1900s; therefore, the vegetation and sand 

in this area may be several decades old. 

Shoreline is susceptible to incidental erosion, in 

which the beach profile may be restored after 

erosion generated from an extreme storm 

event. The vegetation line may act like a buffer 

for the adjacent school buildings during the 

storm surges. The backshore vegetation is 

dynamic in nature, making this area difficult for 

locating headstakes, increasing the likelihood of 

error. Wave overtopping and 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, longshore could 

potentially be going from south to north while 

north-northwest conditions indicate the 

opposite. 

             1-Yr SW 

Typhoon Waves 

              1-Yr NNW 

Typhoon Waves 
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Hopwood 1 

 

 

 

 

 

 

 

 

Hopwood 1 appears eroding and has changed dramatically over the years. The wrackline ranges from 30 ft to 76 ft. Through observation, it is 

speculated that storm surges from powerful storms may influence the shoreline vegetation dynamics. Thus, locating the headstake, which is a 

tree, increases the likelihood of error. The elevation distance from the headstake to the furthest top of toe is 7 ft.  

Day Recorded Tide Shoreline 
Length 

Dec 13, 2016 1.06 ft 80 ft 

Jun 19, 2017 0.99 ft 70 ft 

Aug 21, 2017 0.84 ft 83 ft 

Feb 13, 2018 1.33 ft 90 ft 

Jun 15, 2018 1.42 ft 83 ft 

Apr 22, 2020 0.66 ft 53 ft 

Jun 26, 2020 1.67 ft 40 ft 

Dec 15, 2020 0.9 ft   38 ft  

Average  67.1 ft 
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Hopwood 2 

 

 

 

 

Hopwood 2 is undetermined given the misidentification of the headstake. Dec-16 through Aug-17 was the initial headstake until it went 

undetected after a storm event. Dec 2020 record is an outlier from surveyor error. The wrackline ranges from 20 ft to 37 ft. The high proximity to 

the headstake (tree line) poses sea level rise concerns. The elevation difference from the headstake to the furthest top of toe is around 5 ft.   

Day Recorded Tide Shoreline 
Length 

Dec 13, 2016 1.17 ft Not 
recorded 

Jun 19, 2017 1.06 ft 34 ft  

Aug 21, 2017 0.7 ft 23 ft  

Feb 13, 2018 1.41 ft 40 ft 

Jun 15, 2018 0.86 ft 40 ft 

Apr 22, 2020 0.55 ft 50 ft 

Jun 26, 2020 1.64 ft 35 ft 

Dec 15, 2020 1.09 ft  30 ft 

Average  36 ft 
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Hopwood 3 

Hopwood 3 appears to be dynamic so its status is undetermined. Its proximity to an outflow may also contribute to the variation of this 

shoreline. The wrackline ranges from 27 ft to 47 ft. The elevation difference from the headstake to the top of the toe is 7 ft.    

Day Recorded Tide Shoreline 
Length 

Dec 13, 2016 1.0 ft Not 
recorded 

Jun 19, 2017 1.13 ft 36 ft 

Aug 21, 2017 0.6 ft 66 ft 

Feb 13, 2018 1.47ft Not 
recorded 

Jun 15, 2018 1.68 ft 50 ft 

Apr 22, 2020 0.39 ft 68 ft 

Jun 26, 2020 1.58 ft 50 ft  

Dec 15, 2020 1.25 ft  47 ft  

Average  36 ft 
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Aquarius Beach  

Aquarius 2 (2017) Aquarius 2 (2020)

Aquarius is parallel to the Chalan Kanoa 

channel, which greatly influences the flow in 

and out of the southern lagoon. This shoreline 

appears to be accreting, yet vehicular access 

of the berm has compacted the sandy 

backshore. A few years ago, there was beach 

nourishment that occurred.  

Future data and observations may improve 

understanding of this on-going trend. Wave 

overtopping and 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, longshore could potentially be 

going from south to north while north-

northwest conditions indicate the opposite. 

Improvements to nearshore dynamics could 

explain the source of the accretion. 

Aquarius Beach 
Trend: Accreting  

EPHR: N/A 

Average length: 77.2 ft 

Average elevation: 9 ft 

 

             1-Yr SW 

Typhoon Waves 

              1-Yr 

NNW Typhoon 

Waves 
























































































































































