
Monitoring in the Ahupua‘a
M. Tomlinson, E. De Carlo,

M. McManus, G. Pawlak, G. Steward, 
F. Sansone, O. Nigro, P. Drupp, 

R. Timmerman, J. Patterson,
S. Jaramillo Uribé



Moku & Ahupua‘a



Hawai‘i Ocean Observing System



HiOOS Components



• Water Quality Buoys (T, S, 
O2, CO2, turbidity, 
chlorophyll)

• Nearshore Sensors (T, S, 
turb, chl)

• Kilo Nalu Observatory 
(tides, waves, currents, 
acoustic backscatter, T)

• Autonomous Underwater 
Vehicle (bathy, currents, T, 
S, chl, optical backscatter)

• Synoptic manual event-
driven sampling

• NOAA/NWS Met Stations & 
Rain Gages

• USGS Streamflow Gages
• NOAA/NOS Tide Gages & 

Met Stations
• HIDoH Beach Monitoring
• NOAA/NDBC Open Ocean 

Data Buoys
• Satellite Imagery

HiOOS Water Quality Components



Study Area



Water Quality Component Locations



HiOOS Water Quality Sensors



Putting it all together



Storms
(Mar-09)

The
good,

the
bad,

& the
ugly!



AUV – Δ Salinity at 2 - 4 m

Note fresher
water near shore 
as a result of the 
13MAR09 storm



Mar-09 Storm–Long Lasting Effects



Microbiology & Nutrient Sampling



Ala Wai Canal Seiche



Ala Wai Canal Seiche

WQB Data

NS Data

NS Data (expanded scales)

Oscillations with period of 
~15 minutes (seiche)

Mamala Bay seiche or
plume eddy shedding?



27-Feb-10 Chilean Tsunami



27-Feb-10 Chilean Tsunami–
NOAA/PMEL Model of Amplitude



Chilean Tsunami



Chilean tsunami &/or other phenomena?



Kilo Nalu Seafloor
Observatory

Chilean tsunami &/or other phenomena?



Many Samples, Disparate Intervals

Component
Interval
(min)* №/Yr

NWS Precipitation 15 35,040
USGS Streamflow 15 35,040
NOS Tides 6 87,600
NOS Meteorology (wind, T, P) 6 87,600
HiOOS NS (P, T, S, chl, turb) 4 131,400
HiOOS WQBs (T, S, DO, chl, turb) 20 26,280
HiOOS KNO (waves, currents, scatter, T) 20 26,280
HiOOS AUV (bathy, T, S, chl, scatter, curr) ~0.001 ~57,500/hr
Event Sampling (varies) varies varies
* Statistical analysis may require uniform interval using GRAN, Aquarius®, etc.)



Data 
Quality–
Review



Data Quality–Review



Offsets & Drift (Sensor & Biofouling)



Data Quality 
– Biofouling



Offsets & Drift (corrected)



Where do we go from here?
• Develop rigorous metadata & data QA/QC 

standards compatible with other networks
• Work with Data Management and 

Communications (DMAC) to disseminate 
data efficiently and easily

• More instruments around Hawaiian Islands
• Expand beyond HiOOS to include US 

territories in the Pacific (PacIOOS)
• Tie-in with other monitoring networks



Wai‘anae Range, Leeward O‘ahu, HI

Mahalo nui loa!



Please direct questions to:

Michael Tomlinson
UHM Oceanography
Flagstaff, AZ 86004
928-266-2236
tomlinson86@q.com

San Francisco Peaks, Flagstaff, AZ
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