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Woods Hole Oceanographic Institution
Hawaii Ocean Time-series (WHOTS)

WHOTS is a coordinated part of HOT, funded by NOAA and 
NSF, and consists of a full ocean depth mooring with surface 
buoy at Station ALOHA that has been providing state-of-the-art 
measurements of meteorology along with the associated upper 
ocean response since August 2004.  The objective of this project 
is to provide long-term data on fluxes between the air and sea 
including heat, fresh water, momentum, and chemical fluxes at a 
representative location in the North Pacific Subtropical Gyre.
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WHOTS buoy with meteorological instruments, on board the R/V Kilo Moana, 
ready for deployment.

WHOTS-7 mooring diagram.  The WHOTS mooring consists of a surface buoy, underwater 
instruments, and a heavy weight all of which are attached to a cable and moored to the seafloor.

Glass spheres, protected inside yellow covers, are used to assist WHOTS mooring recoveries.
They are connected to the underwater instruments and buoy by the mooring line.

Hawaii Ocean Time-series (HOT)

The Hawaii Ocean Time-series (HOT) aims to 
document, describe, and understand the physics and 
biogeochemistry of the ocean at Station ALOHA. 
Through research on ~monthly HOT cruises and analyses 
on land and sea, these objectives have been pursued for 23 
years. Of particular importance is the documentation of 
variation over time in both physical and biogeochemical 
characteristics of the ocean - such as temperature and 
primary production - and its role in the earth's climate. 
Consistent and long-term data are crucial in finding and 
understanding any trends or abnormal events. 

157 scientific publications have been produced directly by 
HOT and online data availability continuously provides 
scientists around the world much needed information for 
numerical model simulations and comparisons. 

Some HOT Facts (as of 10/1/2011)
*235 HOT cruises (and counting) completed.
*219 graduate, undergraduate, and high school 
  students and 38 high school and elementary school  
  teachers have participated on HOT cruises. 
*635 different individuals participated on HOT cruises.
*16 different ships used throughout the HOT project.
*4,240 Conductivity-Temperature-Depth-Oxygen (CTD) 
  with rosette water sampler casts done throughout all 
  HOT cruises.
*5,587,870 meters = total length of all CTD casts during 
  HOT cruises.
*877,908  liters of seawater collected during HOT cruises. 
  (This is roughly 2.4x the amount of water held in the 
  University of Hawaii Manoa swimming pool!)
*58,720 salinity water samples processed.
*16,522 inorganic nutrient water samples processed.
*24,826 oxygen water samples processed.

The University of Hawaii research vessel, R/V Kilo Moana has been used to conduct 60 HOT cruises
(www.soest.hawaii.edu/umc).

Crew deploying the 24 bottle rosette and CTD package 
during the HOT-202 cruise on board the R/V Kilo Moana.

Processing water samples to measure dissolved oxygen 
on board the R/V Kilo Moana.

Autosalinometers used to measure water sample salinity. Recovery of a free-drifting sediment trap array.

SOEST Ocean Gliders (SOG)
A glider is an efficient tool for ocean observations capable of autonomously recording data 
while diving and traveling hundreds to thousands of kilometers on either predetermined routes 
or as commanded by shore-based pilots. Starting in 2008, gliders deployed by the University of 
Hawaii School of Ocean and Earth Science and Technology began visiting Station ALOHA. 
Between one and three times a year, one of the three gliders that frequent Station ALOHA is 
sent out, staying on average three months. The gliders measure and record similar data to that 
which is acquired on Hawaii Ocean Time-series (HOT) cruises - temperature, salinity, optical 
data and more - except at a shallower depth and over 3 consecutive months rather than 4 
consecutive days. The sea gliders have the capability to reach to about 1000 m but generally 
only dive to between 300 m and 500 m, concentrating on the upper 200 m of the ocean.  
Unfortunately, they cannot collect water samples needed for sensor calibration and for study of 
most biogeochemical variables.

Profiles of temperature, salinity, oxygen, and chlorophyll measured by the seaglider during its transect north of Oahu.

Seaglider trajectory after its deployment north of Oahu on 8/12/11.
The red circle is Station ALOHA.

Seaglider descending into the ocean to begin a profile.

Seaglider deployment.

Seaglider transmitting its data to a satellite at the end of a profile.

Aloha Cabled Observatory (ACO)

5 km (~3 miles) beneath the surface of the ocean at Station ALOHA, 
the ALOHA Cabled Observatory brings an infrequently observed 
and little understood habitat into light. It provides real-time ocean 
observations via a submarine fiber optic cable that comes ashore at 
Makaha on Oahu. In addition to ocean sounds, continuous 
observations of temperature, salinity, and ocean currents are obtained 
and shared with the oceanographic community and the general 
public.  See our website for real-time and recorded data.

Picture of the ACO taken with the ACO video camera at 4728m.

Full ALOHA/MARS Module Layout (L-R): ALOHA/MARS Mooring (AMM), Cable Termination, Junction Box, 
Observatory, Thermistor Array/Acoustic Modem (TAAM), Camera

Ocean currents near the seafloor measured by an Acoustic Doppler Profiler
and displayed in real-time on the ACO website.
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