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Example 1Example 1
PukapukaPukapuka, Cook Islands, Cook Islands



PukapukaPukapuka

Summary Statistics
• Type : atoll (with 3 islands)
• Total land area: 3.8 km2

• Lagoon area: 10 km2

• Max elevation: 6m
• Annual rainfall:

– Average = 2,845 mm
– Max = 3,940 mm
– Min = 1,812 mm

• Affected by cyclones (e.g. 
major damage in Feb 2005 

• Population: approx. 650
due to Cyclone Percy)



PukapukaPukapuka
Boreholes Pukapuka1 to Pukapuka3 on Wale (main island)



PukapukaPukapuka

Borehole Pukapuka4 on Motu Kotawa



PukapukaPukapuka
Borehole Pukapuka5 on Motu Ko



Borehole Type: multiBorehole Type: multi--level tube systemlevel tube system



PukapukaPukapuka monitoring boreholes monitoring boreholes –– summary detailssummary details



Borehole monitoring Borehole monitoring 
sheet for boreholessheet for boreholes

Pukapuka1 to Pukapuka1 to 
Pukapuka3Pukapuka3



Details of borehole monitoring sheet for borehole Pukapuka3Details of borehole monitoring sheet for borehole Pukapuka3



Borehole monitoring dataBorehole monitoring data
Salinity (EC),  Pukapuka1, 2 and 3 Salinity (EC),  Pukapuka1, 2 and 3 

Feb 2004 Feb 2004 –– Jan 2005Jan 2005



Borehole monitoring dataBorehole monitoring data
Water depth below top of pipe,  Pukapuka1, 2 and 3 Water depth below top of pipe,  Pukapuka1, 2 and 3 

Feb 2004 Feb 2004 –– Jan 2005Jan 2005

Suspect valuesSuspect values



Borehole Pukapuka1 Borehole Pukapuka1 –– salinity profiles, Feb 2004 salinity profiles, Feb 2004 –– Jan 2005Jan 2005



Borehole Pukapuka2 Borehole Pukapuka2 –– salinity profiles, Feb 2004 salinity profiles, Feb 2004 –– Jan 2005Jan 2005



Borehole Pukapuka3 Borehole Pukapuka3 –– salinity profiles, Feb 2004 salinity profiles, Feb 2004 –– Jan 2005Jan 2005



Borehole Pukapuka4 Borehole Pukapuka4 –– salinity profiles, Feb 2004 salinity profiles, Feb 2004 –– Jan 2005Jan 2005



Borehole Pukapuka5 Borehole Pukapuka5 –– salinity profiles, Feb 2004 salinity profiles, Feb 2004 –– Jan 2005Jan 2005



BoreholesBoreholes PukapukaPukapuka 1 to 5, salinity profiles 1 to 5, salinity profiles 
for selected date (August 2004)for selected date (August 2004)



Example 2,  Tarawa, Kiribati Example 2,  Tarawa, Kiribati 

• Type : atoll (with many 
islands)

• Total land area: 31 km2

• Max elevation: 3 – 4 m
• Annual rainfall:

– Average = 2,047 mm
– Max = 4,250 mm
– Min = 398 mm

• Rainfall is highly influenced 
by El Niño and La Niña
episodes (causing high 
rainfall and droughts, 
respectively)

• Population: approx. 
45,000



BonrikiBonriki

Focusing on Focusing on 
the island ofthe island of
BonrikiBonriki in in 
southeasternsoutheastern
cornercorner



BonrikiBonriki –– plan view showing galleries & selected boreholesplan view showing galleries & selected boreholes



BonrikiBonriki –– cross section through lens showing contours of EC cross section through lens showing contours of EC 
(salinity) at boreholes BN1 (salinity) at boreholes BN1 –– BN5BN5



BonrikiBonriki –– salinity profile along cross section through salinity profile along cross section through 
boreholes BN1 boreholes BN1 –– BN5BN5



BonrikiBonriki –– salinity variations, 1980salinity variations, 1980--2004 at borehole BN12004 at borehole BN1

BOREHOLE MONITORING 
Electrical Conductivity (25 deg. C.) against Time.  
Location: Tarawa
Bore: BN01

Conductivity (Micromhos/cm) 
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Data Output on  21/04/2005
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Note: The record from  BN1 is one of the longest forNote: The record from  BN1 is one of the longest for BonrikiBonriki (and for any atoll island). (and for any atoll island). 



BonrikiBonriki –– variations in freshwater zone base, 1980variations in freshwater zone base, 1980--2004 at 2004 at 
boreholes BN1boreholes BN1--BN5BN5

BOREHOLE MONITORING 
Limit of Freshwater Zone against Time. LocationBorehole
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Data Output on  21/04/2005
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Notes: Some boreholes have been lost or damaged due to runway coNotes: Some boreholes have been lost or damaged due to runway construction (BN5) or nstruction (BN5) or 
vandalism (BN3).  BN2 and BN5 have been rehabilitated.  BN1 is tvandalism (BN3).  BN2 and BN5 have been rehabilitated.  BN1 is the only one not damaged. he only one not damaged. 
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