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SUMMARY 

A Japanese-funded boat harbor is under construction in Anibare on Nauru. A post-construction 
evaluation and assistance for monitoring of possible environmental effects was proposed. The 
government of Nauru therefore requested SOPAC to conduct the project, entitled Coastal 
Erosion Monitoring and Advise on Response Strategies. This project’s objectives are to 
examine and identify coastal erosion around the Nauru coast and collect information on 
countermeasures to be proposed at state level, and to establish a shoreline monitoring system 
for long-term observation as one part of a baseline data set. 
 
The field reconnaissance survey for this project was conducted from 9 to 28 March 2000. During 
this period, the coastal landforms around Nauru were examined, and 17 beach profiles around 
the coast was put in place for long-term beach-change monitoring. These beach profiles were 
coordinated with the local datum and tied to permanent fixtures. Each site was documented 
photographically and the control points were created and plotted on a MapInfo GIS format aerial 
photography. 
 
This report presents the basic results of only the beach profiling of this project. A detailed 
discussion and data analysis will be provided in SOPAC Technical Report 323.   
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INTRODUCTION 

Located in the central Pacific Ocean at 0o32’S, 166o56’E, Nauru is a small island with a land 
area of 22 km2 (Figure 1), and it has the highest population density in the South Pacific. Its 
coast is under a high degree of erosion brought about by both natural and human processes. 
Some new development construction has produced higher erosion on the coast, such as the 
airport runway extension and the small boat harbor construction in Anibare. The government of 
Nauru requested SOPAC to conduct the project entitled Coastal Erosion Monitoring and Advise 
on Response Strategies. This project’s objectives are to examine and identify coastal erosion 
around Nauru’s coast and collect information on countermeasures to be proposed at state level, 
and to establish a shoreline monitoring system on Nauru for long-term observation. 
 
The field reconnaissance survey for this project was conducted from 9 to 28 March 2000. During 
this period, the coastal landforms around Nauru Island were examined, and 17 beach profiles 
around the coast were put in place. These beach profiles were coordinated to the local datum 
and tied to local permanent fixtures. Each site was documented photographically. 
  
The beach profiles were surveyed using the Sokkia set 2C Total Station. A hand-held Global 
Positioning System (GPS) unit was used to record the latitude and longitude of the control point 
of each beach profile.  
 
In developing a coast GIS for Nauru, the 1992 aerial photography was converted into MapInfo 
GIS format and all control points were geo-coded and plotted on the MapInfo GIS format aerial 
photography (Figure 2). These data are stored in digital format in SOPAC database. 
 

                  Figure 1. Map of Nauru. 
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 Figure 2. The MapInfo GIS format aerial photography of Nauru, showing the locations of beach profiles. 
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PRELIMINARY RESULTS 

See appendix. 
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CONCLUSIONS AND RECOMMENDATIONS 

• The factors responsible for shoreline erosion can be divided into two major categories, 
natural and human induced. The natural causes identified for significant and continuous 
erosion on Nauru are sea, wave and tide surges, which are controlled by the equatorial 
monsoon climate; the human-induced processes result from inappropriate man-made 
structures and sand mining on the beach. 

 

• As a highly developed small island with the highest population density in the South Pacific, 
Nauru is under significant anthropological stress. Field reconnaissance showed severe 
erosion on the shoreline adjacent to the newly built harbor in Anibare; that the airport 
runway extension has resulted in erosion of a section of the shoreline close to the 
extension; that sand mining at Gabab Channel has contributed to shoreline erosion and 
recession at this site; and that a lot of seawalls around the whole island were undercut. 

 
• It is still too early to assess quantitatively the environmental impact of the newly built harbor 

in Anibare on the adjacent shoreline; continued observation and monitoring is 
recommended. The site visit revealed that there has been sand lost from the adjacent 
beaches and exposure of base-rock. The newly built harbor will cause changes in the 
coastal circulation around Anibare Bay. How the changes will effect the coastal system is 
still unknown.  

 
• The sediment distribution and movement on the Nauru coast is dominated mainly by the 

coastal hydrodynamic regime driven by easterly tradewinds which prevail during the period 
March to October. Better-sorted, finer sands are deposited in the western sections of Nauru 
coast which is leeward of the easterly tradewinds, while other sections of the Nauru coast 
are characterized by deposits of coarser sand and coral rubble.  

 
• More attention needs to be given by the government sectors and local communities to 

coastal erosion issues in Nauru. Immediate measures are required to be taken to react to 
the problems identified in this report. Among the problem sites mentioned in this report, 
except for Anibare Bay, a continuous beach observation and monitoring program is 
required, and repair works need to be considered for other areas to mitigate further 
damage.  

 
• On a small island with high population stress, even a small change on the coast can be 

significant. A code of practice for coastal structure design and engineering is needed to 
emphasize environmental impact assessment (EIA) which should precede any construction 
activity. Every EIA should include all boundary conditions, such as meteorology, 
oceanography, sedimentation, coastal dynamics, and bio-ecology, as well as possible 
anthropological effects.   

 
• Sand mining on beaches should be immediately controlled or phased out to avoid further 

beach erosion and recession. 
 
• According to the IPCC projection, the sea level will rise 0.3 m to 0.95 m, with a best-guess 

scenario of 0.5 m, by the year 2100. As almost all of its residents and infrastructure are 
located in a narrow coastal strip with an elevation between 1.5 and  5.5 m above mean sea 
level (3 to 7 m above chart datum), or 0.5 m to 4.5 m above HHWL, Nauru is vulnerable to 
the future sea-level rise. Recent SOPAC studies have indicated that land will be lost and 
some infrastructures will be under threat by overtopping and inundation during extreme 
events at present sea level. An assessment of vulnerability to accelerated sea-level rise, 
even to climate change, is necessary for Nauru. 
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• For long-term monitoring of shoreline stability, beach profiles established around Nauru 
Island should be re-surveyed periodically, at least on a yearly basis, if not more often and 
immediately after extreme events.  
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Technical Report 285. 
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BEACH PROFILE INFORMATION BP01  
              
                                                                                                                                                                  Location:                Anabar, Nauru Island 
                                                                                                                                                                     Control Point:        Basement of Power pole 102 
                                                                                                                                                                     Position:                 00º30’04”S 166º57’15.5E  
                                                                                                                                                                     Bearing:                 42º 
 
                        
                                                                                                                                                                                                      
      
 
 
 
 
 
 
 
 
                        Location of BP01                                                                                                                                                          
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33.905 -0.265 
40.071 -0.212 
45.156 -0.245 
46.876 -0.77 
48.454 -1.009 
50.333 -1.39 
52.72 -1.622 
55.207 -2.002 
56.66 -2.23 
59.037 -2.468 
60.874 -2.600 
63.11 -2.903 
65.527 -3.166 
67.598 -3.41 
72.377 -3.381 
82.061 -3.518 
89.443 -3.473 

 

           Beach slope: 7.4 º 

Control point of BP01 

APPENDIX :  PRELIMINARY RESULTS 
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BEACH PROFILE INFORMATION BP02  
              
                                                                                                                                                                     Location:                 Anabar, Nauru Island 
                                                                                                                                                                     Control Point:         Basement of Power pole 122 
                                                                                                                                                                     Position:                  00º30’17.3”S 166º56’54.9E  
                                                                                                                                                                     Bearing:                  26º 
 
                        
                                                                                                                                                                                                      
      
 
 
 
 
 
 
 
 
                        
                  Location of BP02                                                                                                                                                          
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66.138 -5.052 
74.621 -5.001 
83.757 -4.939 

   
 
        Beach slope: 8.2 º 

Control point of BP02 
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BEACH PROFILE INFORMATION BP03  
              

Location:                Anetan, Nauru Island 
                                                                                                                                                                     Control Point:        Basement of Power pole 122 
                                                                                                                                                                     Position:                 00º30’12.0”S 166º56’24.8E  
                                                                                                                                                                     Bearing:                 358º 
 
                        
                                                                                                                                                                                                      
      
 
 
 
 
 
 
 
 
                Location of BP03                                                                                                                                                          
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          Beach slope: 7.3 º 

Control point of BP03 
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BEACH PROFILE INFORMATION BP04  
              
                                                                                                                                                                     Location:             Bairi, Nauru Island 
                                                                                                                                                                     Control Point:     Western corner of RAD Resturant                                                                                                                                                                      
                                                                                                                                                                     Position:               00º30’24.3”S 166º55’50.0E  
                                                                                                                                                                     Bearing:               292º 
 
                        
                                                                                                                                                                                                      
      
 
 
 
 
 
 
 
 
                        Location of BP04                                                                                                                                                          

                                                                                                                                                                                                                                                                                          

Horizontal Elevation 
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        Beach slope: 7.4 º 

Control point of BP04 
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BEACH PROFILE INFORMATION BP05  
              
                                                                                                                                                                   Location:            Baiti, Nauru Island 
                                                                                                                                                                    Control Point:    Western corner of Mr Jezza Dowiyogo’s property  
                                                                                                                                                                    Position:             00º30’38.7”S 166º55’36.6E  
                                                                                                                                                                    Bearing:              300º 
 
                        
                                                                                                                                                                                                      
      
 
 
 
 
 
 
 
 
 
                  Location of BP05                                                                                                                                                         
                                                                                                                                                                                                                                                                                          

Horizontal Elevation 
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           Beach slope: 9.1 º 

Control point of BP05 
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BEACH PROFILE INFORMATION BP06  
              
                                                                                                                                                                    Location:              Nibok, Nauru Island 
                                                                                                                                                                    Control Point:      Southwest corner of Mr Frank Reppaa’s proerty  
                                                                                                                                                                    Position:               00º30’58”S 166º55’18.5E  
                                                                                                                                                                    Bearing:                317º 
 
                        
                                                                                                                                                                                                      
      
 
 
 
 
 
 
 
 
 
                   Location of BP06                                                                                                                                                         
                                                                                                                                                                                                                                                                                          

Horizontal Elevation 
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9.009 -0.042 
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28.393 -0.913 
34.558 -1.663 
38.369 -2.022 
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           Beach slope: 7.7 º 

Control point of BP06 
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BEACH PROFILE INFORMATION BP07  
              
                                                                                                                                                                     Location:              Denig, Nauru Island 
                                                                                                                                                                     Control Point:      Western corner of CNF building 
                                                                                                                                                                     Position:               00º31’17.1”S 166º54’56.0E  
                                                                                                                                                                     Bearing:                304º 
 
                        
                                                                                                                                                                                                      
      
 
 
 
 
 
 
 
 
                  Location of BP07  
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             Beach slope: 7.8 º 

Control point of BP07 

BEACH PROFILE 07

-6

-5

-4

-3

-2

-1

0

0 10 20 30 40 50 60 70 80

Horizontal (M)

E
le

va
ti

o
n

 (
M

)

Reef flat

Measured in March 2000
Control point 



 

 
[SOPAC Preliminary Report 132 – Chaoxiong He] 

[15]

BEACH PROFILE INFORMATION BP08 
              
                                                                                                                                                                   Location:             Aiwo, Nauru Island 

                                                                                                                                                                   Control Point:     Southwest corner of     
                                                                                                                                                                                                                                                               Immigration & Custom Building 
                                                                                                                                                                   Position:              00º31’41.2”S 166º54’38.5”E  
                                                                                                                                                                   Bearing:               273º 
 
                        
                                                                                                                                                                                                      
      
 
 
 
 
 
 
 
 
                        Location of BP08                                                                                                                                                          
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            Beach slope: 9.5 º 
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BEACH PROFILE INFORMATION BP09  
              
                                                                                                                                                                    Location:               Aiwo, Nauru Island 
                                                                                                                                                                    Control Point:       South end of NPC Club wall 
                                                                                                                                                                    Position:                00º32’00.0”S 166º54’37.4E  
                                                                                                                                                                    Bearing:                 257º 
 
 
                        
                                                                                                                                                                                                      
      
 
 
 
 
 
 
 
 
                        Location of BP09                                                                                                                                                          
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              Beach slope: 7.4 º 

Control point of BP09 
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BEACH PROFILE INFORMATION BP10  
              
                                                                                                                                                                  Location:           Boe, Nauru Island 
                                                                                                                                                                  Control Point:   Northwest corner of Gabab Restaurant 
                                                                                                                                                                  Position:             00º32’25.5”S 166º54’40.1E  
                                                                                                                                                                  Bearing:             232º 
 
 
                        
                                                                                                                                                                                                      
      
 
 
 
 
 
 
 
 
                        Location of BP10                                                                                                                                                          
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           Beach slope: 9.8º 

Control point of BP10 
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BEACH PROFILE INFORMATION BP11  
              
                                                                                                                                                                    Location:                Boe, Nauru Island 
                                                                                                                                                                    Control Point:        Benchmark on main road 
                                                                                                                                                                    Position:                 00º32’32.9”S 166º54’43.6E  
                                                                                                                                                                    Bearing:                 230º 
 
   
                      
                                                                                                                                                                                                      
      
 
 
 
 
 
 
 
 
                        Location of BP11                                                                                                                                                          
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       Beach slope: 9.0º 
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BEACH PROFILE INFORMATION BP12  
              
                                                                                                                                                                     Location:            Meneng, Nauru Island 
                                                                                                                                                                     Control Point:    Eastern corner of Mr. Hedmon 
                                                                                                                                                                                                                                                          Kam’s house extension 
                                                                                                                                                                     Position:             00º33’12.0”S 166º56’02.0E  
                                                                                                                                                                     Bearing:              162º 
 
   
                      
                                                                                                                                                                                                      
      
 
 
 
 
 
 
 
 
                        Location of BP12                                                                                                                                                          

                                                                                                                                                                                                                                                                                          

Horizontal Elevation 
0 0 

6.865 0.06 
12.213 -0.117 
14.377 -0.494 
15.226 -0.793 
17.455 -0.984 
19.928 -1.212 
22.167 -1.631 
24.256 -1.87 
28.847 -2.552 
29.519 -2.597 
32.974 -3.052 
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42.478 -3.697 
50.417 -3.7 
60.433 -3.695 

 
 
       Beach slope: 8.1º 

Control point of BP12 
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BEACH PROFILE INFORMATION BP13  
              
                                                                                                                                                                   Location: Meneng, Nauru Island 

                                                                                                                                                                   Control Point: Basement of Power pole 242 
                                                                                                                                                                   Position: 00º32’46.6”S 166º56’48.9E  
                                                                                                                                                                   Bearing:  144º 
 
                        
                                                                                                                                                                                                      
      
 
 
 
 
 
 
 
 
                        Location of BP13                                                                                                                                                          
                                                                                                                                                                                                                                                                      

Horizontal Elevation 
0 0
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19.129 -0.727
23.788 -1.194
23.888 -1.537
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30.69 -2.72
31.927 -2.761
35.125 -3.284
38.107 -3.698
40.848 -4.043
42.513 -4.334
48.408 -4.407
60.197 -4.53
68.352 -4.469

 
        Beach slope: 8.8º 

Control point of BP13 
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BEACH PROFILE INFORMATION BP14  
              
                                                                                                                                                                   Location: Anibare, Nauru Island 

                                                                                                                                                                   Control Point: Northeast corner of Mr. Robert 
                                                                                                                                                                                                                                                        Robidem’s House 
                                                                                                                                                                   Position: 00º32’06.9”S 166º57’0.00E  
                                                                                                                                                                   Bearing: 93º 
 
                        
                                                                                                                                                                                                      
      
 
 
 
 
 
 
 
 
                        Location of BP14                                                                                                                                                          
                                                                                                                                                                                                                                                                                          

Horizontal Elevation 
0 0

4.78 0.149
10.375 0.555
18.418 0.324
20.716 0.63

24.06 -0.72
24.594 -1.113
27.047 -1.698
30.023 -2.096
37.468 -2.912
39.437 -3.109
41.863 -3.36
47.186 -3.7
53.782 -3.647
58.314 -3.793
68.824 -3.609
75.772 -3.777
84.139 -3.68

 
 
     Beach slope: 5.7º 

Control point of BP14 

BEACH PROFILE 14
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BEACH PROFILE INFORMATION BP15  
              
                                                                                                                                                                   Location:       Anibare, Nauru Island 

                                                                                                                                                                   Control Point: Basement of Power pole 207 
                                                                                                                                                                   Position:  00º31’59.24”S 166º57’03.1E  
                                                                                                                                                                   Bearing:      98º 
 
                        
                                                                                                                                                                                                      
      
 
 
 
 
 
 
 
 
                        Location of BP15                                                                                                                                                          
                                                                                                                                                                                                                                                                                          

Horizontal Elevation 
0.001 0
0.335 -0.294
3.344 -0.341

11.382 -0.337
15.031 -0.509
20.642 -0.959
21.404 -1.372
25.061 -1.983
27.873 -2.509
29.956 -2.822

33.512 -3.248
35.995 -3.525
38.036 -3.771
38.624 -3.868
38.911 -4.042
42.824 -4.207
50.724 -4.312
60.961 -4.087
74.892 -4.151
90.569 -4.169

112.828 -4.106
133.778 -4.162

 
      Beach slope: 8.3º 

Control point of BP15 

BEACH PROFILE 15
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BEACH PROFILE INFORMATION BP16  
              
                                                                                                                                                                     Location:        Anibare, Nauru Island 
                                                                                                                                                                     Control Point:  Basement of Power pole 201 
                                                                                                                                                                     Position:         00º31’49.9”S 166º57’05.2E  
                                                                                                                                                                     Bearing:        104º 
 
                        
                                                                                                                                                                                                      
      
 
 
 
 
 
 
 
 
                        Location of BP16                                                                                                                                                          

                                                                                                                                                                                                                                                                                          

Horizontal Elevation 
0.001 0
0.259 -0.259
1.537 -0.287
9.569 -0.413
9.673 -0.579

12.752 -1.217
15.244 -1.805
17.603 -2.204
20.138 -2.609
22.141 -2.908
25.385 -3.277
28.807 -3.716
29.226 -3.91
33.569 -4.195
42.277 -4.175
53.672 -4.231
69.644 -4.196

 
 
    Beach slope: 9.7º 

Control point of BP16 

BEACH PROFILE 16
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BEACH PROFILE INFORMATION BP17  
              

Location:                Anabare, Nauru Island 
                                                                                                                                                                     Control Point:        Northwest corner of Miss 
                                                                                                                                                                                                                                                              Etaeamon’s Property                                                                                                                                                          
                                                                                                                                                                     Position:                 00º31’42.5”S 166º57’08.9”E  
                                                                                                                                                                     Bearing:                 110º 
 
                        
                                                                                                                                                                                                      
      
 
 
 
 
 
 
 
 
                        Location of BP17                                                                                                                                                          

Horizontal Elevation 
0.004 0

5.1 -0.284
9.034 -0.22

10.348 -0.232
10.376 -0.379
18.369 -0.542
21.706 -0.685
26.199 -1.162
30.056 -1.879
33.377 -2.515

36.15 -2.915
40.087 -3.35
42.252 -3.642
42.945 -3.79
47.282 -4.006
56.127 -4.049

 
 
 
      Beach slope: 8.9º 

   Control point of BP17 

BEACH PROFILE 17
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