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Session IV ─ Accessibility of wave information for scientists, engineers, and 
managers. 
 
This section describes a range of topics from wave buoy telemetry devices (e.g. Iridium, WiFi, 
Bluetooth) and Automatic Identification System to ocean databases and National Data Centers. 
Participants  describe how wave data are used to assess the skill of models and to create important 
statistics. The following paper and extended abstracts relate to data quality control and the increasing 
demand for reliable information on wave conditions, particularly at coastal sites, worldwide.  

 
Session Presentation by Dr. Chunyan Li 
 

Wave-Current-Surge Information System 
(WavCIS)

Coastal Studies Institute
Department of Oceanography and Coastal Sciences

School of the Coast and Environment
Louisiana State University

www.wavcis.lsu.edu
Chunyan Li, Bill Gibson, Felix Jose, Baozhu Liu

Founding Director: Late Dr. Gregory W. Stone

James P. Morgan Distinguished Professor
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Overview

• Near real time met-ocean (sea state) system 

• Data dissemination via WWW to any user (fed., state, 
private entities, students, or just anyone)

• Inter-operability with GCOOS/IOOS/NOAA and sharing 
data with NDBC and other national and regional 
alliances by providing real-time observations, and 
validation data for their forecasting models.

• Wave forecast for GoM (near-real time)

 
 

Overview (cont.)
• Collaboration with NASA AERONET Program and US 

Navy/NRL (CSI-6) for implementing cutting edge 
research in marine optics, particularly for coastal 
waters, and the additional meteorological sensor for 
Sonoma Technologies

• CSI-6 and CSI-9 also support the Hypoxia program for 
LUMCON, NGOMEX/NOAA (w/ water quality data at 3 
vertical levels).
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Overview (cont.)

• Response of shallow shoals to wave and current fields 
during high energy events: BOEMRE

• Morphodynamic responses of barrier islands to 
tropical storms and cold fronts, and the replenishment 
and protection of detached breakwaters: National Park 
Service, Raccoon Island/LDNR (OCPR)

 
 

Station Information

 Deployed: 1998 - 2009

 Fully operational stations: CSI03, 

CSI05, CSI06, CSI09, CSI15, and 

CSI16

CSI-6 (ST 52B)

CSI-9 (GI 16)
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CSI 3

 
 

CSI 5
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CSI 6

 
 

WavCIS Block Diagram

Computers -

1) Calling Machine

2) Processing Machine

3) Web Server/database 

machine
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Instrumentation

Meteorological Sensors:

• R.M. Young wind monitor 

• Rotronic/Vaisala Humidity Probe 

• Belfort visibility sensor

• Vaisala barometric pressure sensor

Oceanographic Sensors:

• Paroscientific Pressure Transducer 

• Rotronic temperature probe 

• RD instrument ADCP (Acoustic Doppler Current Profiler) 

• Nortek Aquadopp

• YSI 6600V2 Sonde (Hypoxia Program, CSI 6 & CSI 9)

• SBE-37 Conductivity/Temperature/Salinity Sensor (CSI 16)

• SBE-19 SeaCat CTD Probe (used for calibration)

 
 

Additional Instruments at CSI-6

Instrument Main Parameters Height Coverage

Mini-sonde Wind profiles 15 – 200  (m apl)

Ceilometer Mixing heights and clouds ~0 – 4,000  (m apl)

Microwave radiometer Temperature and humidity 

profiles

~0 – 10,000  (m apl)

Two ultrasonic anemometers 

and fast-response humidity and 

CO2 sensors

Latent, sensible, and momentum 

flux, and turbulence (plus 

temperature and winds)

~7 (m msl)

Surface meteorology Wind speed and direction, 

temperature, humidity and 

pressure

~10 (m apl) for wind 

speed/direction

~2 (m apl)

for remaining parameters

Wave sensor via LSU Wave height, spectra, and 

period

0 (m msl)

Underwater temperature float Water temperature ~.02 (m below sea level )

Pyranometer Downwelling radiation ~3 (m apl)

Infrared temperature sensor Sea skin temperature 0.0 sea level
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WavCIS Provides a Framework for 
Offshore Measurements (1 of 2)

Use of instruments in offshore areas
• Flux

– Unattended 

– Long-term

– Two instruments

– Upside down

• Sondar
– New clutter removal techniques

• Electronic

• Physical

– Noise reduction for crew

• Radiometer
– Beta software for off-zenith measurements (key for boundary layer 

data)

 
 

WavCIS Provides a Framework for 
Offshore Measurements (2 of 2)

• Ceilometer
– Mixing height algorithms are being tested

• Radiometer for skin temperature measurements
– Redesign of instrument for improved sky correction

• New system for near-surface temperature measurements

• Computer
– One computer

– Water-cooled shelter

• Communications and data storage
– Large amount of data

• Infrastructure
– Special mounts for all instruments
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CR23X Micro-Datalogger and Computer for a Typical Site

 
 

Real-time Data Products

• Wave (heights, direction, period, directional spectra)

• Current profile

• Water T, S, turbidity, 

• Air T, RH, wind, visibility, etc.

• CSI-6 and CSI-9 also provides 3-levels of  T, S, DO, turbidity and  
chlorophyll (LUMCON).

• CSI-6 via the NASA AERONET site the aerosol and water color 
content (for satellite data validation).

• CSI-16 also provides T & S.
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Real Time Data And Current Profiles
provided on WAVCIS web pages

 
 

Water Level in NAVD 88
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Water Level in NAVD 88

 
 

Real-Time Directional Spectra and Spectral Evolution 
from the ADCP

Wave directional plot Time series
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Past 24 Hour Data

A way to view of short-term trends.

 
 

Past 1 Month Data

A way to view of long-term trends.
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NASA AERONET
(Click to view real-time)

 
 

Radiometer Data on 1/11/2011

Strong RH 

gradient 

near the top 

of the cloud 

layer

Increased 

levels of 

liquid water 

in the cloud 

layer

Strong Inversion that 

weakens at about 2000 UTC

Cold air from north

Warm air aloft
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Ceilometer Data on 1/11/2011

Cloud bases

Cloud tops 

and mixing 

heights

Mixing and cloud base heights increase in the afternoon

as the temperature inversion weakens  
 

Sonic Anemometer A-C Bridge 
Data on 3/15/2011

Temperature Decrease
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Sonic Anemometer A-C Bridge 
Data on 3/15/2011

Wind Shifts

 
 

Numerical Modeling (NCEP/NOAA)
(With area zoom capabilities and animation)
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Numerical Modeling (Mike 21)
(With area zoom capabilities and animation)

 
 

Numerical Modeling (SWAN/WW3)
(SWAN nested in WW3, Louisiana coast only)
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Numerical Modeling (SWAN)
(With area zoom capabilities and animation)

 
 

Numerical Modeling (WW3)
(With area zoom capabilities and animation)
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Numerical Modeling (HYCOM)
(With area zoom capabilities and animation)

Other HYCOM products are water level, temperature and salinity.

 
 

 

Model Validation 
(by clicking on WavCIS sites on the Louisiana coast map, to skill 

assess models)
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Access to Archived Processed Data

 
 

 

Access to Archived Processed Data
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Access to Archived Processed Data

 
 

Summary

• WavCIS stations: maintained by CSI + FSG with a 
strong coastal dynamics, oceanographic, web 
technology and engineering expertise.

• It provides valuable info, esp. during the hurricane 
season. 

• For near real-time model skill assessment of wind 
induced waves, hydrodynamics and wave models. 

• WavCIS provides the data portal for the Hypoxia 
Program through LUMCON, NGOMEX/NOAA.
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Summary (Con’t)

– NASA AERONET Program provides critical 
calibration data that is used to correct all 
satellite imagery and to better improve the 
infrared imagery products such as sea surface 
temperatures, chlorophyll, salinity, etc.

– The Sonoma Technology project - to provide 
better met info for use in improving predictions 
of the boundary layer parameters, improving 
regional-scale met. model predictions and 
providing a framework for advanced offshore 
measurements. 
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