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Outline:

1. USACE ERDC CHL Wave Information Study (WIS) 
– brief overview

2. USACE National Coastal Wave Climate

3. USACE Quality Controlled, Consistent (QCC) 
Measurement Archive 

1. National Oceanic and Atmospheric Administration 
(NOAA) National Weather Service (NWS) National Data 
Buoy Center (NDBC)

2. Fisheries and Oceans Canada Marine Environmental Data 
Section (MEDS) 

USACE QCC MEASUREMENT ARCHIVE
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Research Oceanographer, Coastal Processes Branch
• PI responsibilities for USACE projects:

– National Coastal Wave Climate (NCWC) work unit

– Wave Information Study (WIS) operational and R&D work units

USACE ERDC COASTAL HYDRAULIC LAB (CHL)
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▪ The Wave Information Study (WIS): wave 
climatology needed for planning & design, 
construction & maintenance of USACE 
coastal projects – observations too 
expensive, so WIS fills in the gaps 

▪ WIS provides long-term (~1970) wave 
estimates along all US coasts, including the 
Great Lakes, for pre-selected output 
locations

▪ Hindcast wave estimates (height, wave 
period, and direction) and directional 
spectral estimates

▪ USACE ERDC CHL WIS Portal: 
https://wisportal.erdc.dren.mil/

https://wisportal.erdc.dren.mil/


Question: How accurate are the wave measurement data that are used for 
USACE WIS validation, wave related R&D and wave model improvements?

Goal: Clean Data for Assimilation – USACE wave applications and climate 
trend analyses

A. Observational data storage errors – develop a clean, quality controlled 
measurement archive.
▪ NOAA NWS National Data Buoy Center (NDBC)

▪ Fisheries and Oceans Canada Marine Environmental Data Section (MEDS) 

Uses: Instrument and Platform evaluations: 
▪ NDBC hull size and wave instrumentation variations

Uses: Wave Power Trends:
▪ Using USACE QCC measurement archive and WIS data to track spatial and temporal 

variation in wave fields. 

NATIONAL COASTAL WAVE CLIMATE (NCWC) 
FY20-22 THRUSTS
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A. NDBC OBSERVATIONAL DATA STORAGE SOURCES
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NOAA NWS National Data Buoy Center 
(NDBC) 

▪ Cleanest data - manually QC by NDBC MCC data analysts.
▪ Individual annual files for stdmet and spectral data – formats 

differ over the years
▪ No metadata besides date and time, e.g. no GPS positions or 

instrumentation metadata
▪ No secondary (redundant) sensor data
▪ Contains unidentifiable data from: 

▪ time periods where the buoys were adrift
▪ during service periods (when the buoys were physically 

on board ships for maintenance)
▪ No uncorrected spectral data (𝑐11

𝑚 ), which is necessary if the 
user would like to calculate their own integral wave data

NOAA National Center 
for Environmental 
Information (NCEI) 

▪ Official archived for NOAA, i.e. the 
‘best’ NDBC data

▪ Data pulled from real-time NDBC 
data stream - subjected to a very 
broad, automatic QC protocols

▪ Single year_month netCDF file for all 
data – formats differ over the years

▪ Includes metadata, e.g. GPS positions 
and instrumentation metadata

▪ Instrumentation metadata is 
inconsistent throughout the years, as 
well as within each file’s payloads

▪ Includes primary and secondary 
sensor outputs

▪ Contains identifiable data from 
▪ time periods where the buoys 

were adrift 
▪ during service periods (when the 

buoys were physically on board 
ships for maintenance). 

▪ Includes all spectral wave 
information, including uncorrected 
spectral data (𝑐11

𝑚 )



A. NDBC OBSERVATIONAL DATA STORAGE ERRORS
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NDBC Stations 42059 and 41001 locations before and after geographical QA/QC

Hall and Jensen, 2022



A. NDBC OBSERVATIONAL DATA STORAGE ERRORS
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A. NDBC OBSERVATIONAL DATA STORAGE ERRORS
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NDBC station 41008 geographically QA/QC   spectral wave energy (C11)

Hall and Jensen, 2022



A. NDBC OBSERVATIONAL DATA STORAGE ERRORS
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A. MEDS OBSERVATIONAL DATA STORAGE 
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Fisheries and Oceans Canada Marine Environmental Data Section (MEDS) 

▪ Wave data: https://www.meds-sdmm.dfo-mpo.gc.ca/isdm-gdsi/waves-vagues/data-donnees/index-eng.asp
▪ Single files for historical bulk wave parameters (.csv) and metadata (.csv)
▪ Single year to date (y2d) files (.fb)
▪ Annual spectral data files (.fb) 

Actions:
▪ Data extracted from various 

formats for consistency
▪ Available metadata sourced and 

merged with concatenated files
▪ Data were QC’d as per MEDS QC 

codes
▪ Exported as year_month netCDF 

files

https://www.meds-sdmm.dfo-mpo.gc.ca/isdm-gdsi/waves-vagues/data-donnees/index-eng.asp


USACE QCC MEASUREMENT ARCHIVE SOURCES
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1. USACE ERDC CHL WIS Portal: 2. USACE ERDC CHL Data Server (Thredds): NDBC & MEDS

https://wisportal.erdc.dren.mil/ https://chlthredds.erdc.dren.mil/thredds/catalog/buoys/catalog.html

3. 1970 – 2021 Static NDBC Archive in the ERDC Knowledge Core: 
Hall, C. & R.E. Jensen. 2022. USACE QCC NDBC Measurement Archive. ERDC Knowledge Core, Engineer Research 
and Development Center, Coastal and Hydraulics Laboratory. http://dx.doi.org/10.21079/11681/43121

https://wisportal.erdc.dren.mil/
https://chlthredds.erdc.dren.mil/thredds/catalog/buoys/catalog.html
http://dx.doi.org/10.21079/11681/43121


QUESTIONS?
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