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Background

In 2008, NODC launched this work in order to provide capabilities to
monitor quality of Jason-2 products based on the concept of Rich
Inventory (RI), which is originally developed in NGDC for supporting data
management in CLASS/NOAA.

The RI principle concept is to extract existing metadata from granule headers and
calculate descriptive statistics for the parameters in the files, load the data to store them in
a database, and make it available as part of a data discovery system. Data anomalies are
also monitored and reported to interested parties (data archivist, producers and users).
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Objective

1. To build a software system that will enable NODC data archive managers to
view the live satellite data ingest in near real-time, and to see if the
descriptive data quality statistics in the selected parameters fall out of
acceptable ranges.

QA statistics: observation number, minimum, maximum, mean, media, and
standard deviation .... after applying the quality and mask flags in the calculation.

1. To develop friendly interfaces for public users to access the data quality
information (NetCDF-formatted data or images of time series) in near real time
through OpeNDAP, THREDDS and Live Access Server (LAS), or a direct
access to pre-generated images.

2. To build a notification system for data archivist, producer and users and
provide them alert information when a bad file is identified according to the
defined thresholds.



Why do we need a DOQMS?
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Mean statistics of radiometer water vapor in each pass (ascending or
descending obit) from Jason-1 satellite-observed Interim Geophysical
Data Records (IGDRS).




Why Do we need a DQM?

IGDR Sea Surface Height Anomaly
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Statistics of sea surface height in each pass (an ascending or
descending obit) from Jason-2 satellite-observed IGDR data.



Implementation of Satellite
Data Quality monitoring at
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NODC Data Quality Monitoring Flow Chart
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Implementation of Satellite Data Quality
monitoring at NODC.:

o Jason-2/3 level-2 altimetry (X-GDRs), NOAA
o Pathfinder V5.2 SST, NODC/NOAA
 Aquarius level-2 sea surface salinity (SSS), NASA

* Soil Moisture and Ocean Salinity (SMOS) mission
level-2 SSS, ESA

« Sentinel-1 SAR wind products, NOAA

« Satellite-derived ocean heat content, NOAA
e Pathfinder V5.3 & V6.0 SST, NODC/NOAA

e QOcean Color Reprocess products, NOAA

e Group for High Resolution SST (GHRSST)



NODC Jason-2 GDR Rich Inventory published on NGDC RI
Database

Jason-2 GDR rich inventory webpage Plotting and downloading
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NODC Jason-2 Geophysical Data Record (GDR) and Interim GDR Data
Quality Monitoring Homepage

'ou are here:

NODC Home > Satelite Oceanography Team > NODC Jason-2 Archive > GDR/IGDR Data Quality Monitoring

Jason-2 Geophysical Data Record (GDR) and Interim GDR Data Quality Monitoring

The data guality monitoring (DQM) system developed by the satellite oceanography team at NODC is based on the concept of a Rich Inventory
developed by the Enterprise Data Systems Group at the National Geophysical Data Center (NGDC). The principle concept of a Rich Inventory is
to calculate statistics for selected parameters as files are received and ingested into the archive, store them in a database, and make them
available to users and managers of the archive. A "granule” is the smallest data unit over which statistics are calculated - in this case, one pass
(half-orbit) of the Jason-2 satellite. Thus, the DQM produces 254 statistical estimates per cycle, one for each pass.

Below are some representative statistics calculated from the selected parameters in a granule as it is ingested into NODC's archive, Parameters
we monitor include sea surface height anomaly, Ku-band significant wave height, altimeter wind speed, the difference between altimeter and
radiometer wind speeds, the radiometer water vapor content, and the difference between the the radiometer and model wet tropospheric
corrections.

+ Take me to the Data Qualitv Monitoring Interface

GDR Granule Statistics IGDR Granule Statistics
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Latest GDR Sea Surface Height Anomaly
(3.0x1.0 longitude/latitude)

Latest IGDR Sea Surface Height Anomaly
(0.25x0.25 longitude/latitude)

(click for a larger view)

(click for a larger view)

Observations gridded to 3.0x1.0 longitude/latitude:

¢ Sea surface height anomaly: IGDR

« Significant wave height (Ku Band): GDR; IGDR

o Altimeter wind speed: GDR; IGDR

« Difference between radiometer wet tropospheric and model correction: GDR; IGDR
o Difference between altimeter and radiometer wind speed: GDR; IGDR

« Radiometer water vapor content: GDR; IGDR

Statistics for other parameters:

+ Significant wave height (Ku Band): GDR; IGDR

» Altimeter wind speed: GDR; IGDR

» Difference between radiometer wet tropospheric and model correction: GDR; [GDR
» Difference between altimeter and radiometer wind speed: GDR; IGDR

» Radiometer water vapor content: GDR; IGDR

Observations gridded to 0.25x0.25 longitude/latitude:

s Sea surface height anomaly: GDR

« Significant wave height (Ku Band): GDR; IGDR

« Altimeter wind speed: GDR; IGDR

« Difference between radiometer wet tropospheric and model correction: GDR; IGDR
« Difference between altimeter and radiometer wind speed: GDR; IGDR

« Radiometer water vapor content: GDR; IGDR

Quality Monitoring News

» 2013-Sep-13:The Jason-2 satellite is fully operational

http://www.nodc.noaa.gov/SatelliteData/jason/ga.html




NODC Jason-2 GDR/IGDR Data Quality Statistics
published on LAS and OPeNDAP Servers
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NODC-binned Sea Surface Salinity from SMOS and Aquarius
satellites provided by LAS

SMOS 3-day mean
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Aquarius 7-day mean
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Quality Monitoring on Aquarius Sea Surface
Salinity level-2 products

QA Statistics for SSS in each Aquarius level—2 granule
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QA Statistics for SSS (psu) in each Aquarius level-2
granule. Red line represents the results from original data
while black line denotes the results after contaminated
records are filtered by applying radiometer and
scatterometer quality flags.
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Quality Monitoring on Pathfinder V5.2 SST
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Jason-2 OGDR Data monitoring: Dashboard

Jason-2 OGDR Data Quality Monitoring

| ® |o| e

|no data |good |warning |bad

(SWH: Ku Band significant waveheight; WSPD: Altimeter wind speed; DRWTMC: Difference between radiometer wet tropospheric and model
correction; DWSPD: Difference between altimeter and radiometer wind speed; RVAP: Radiometer water vapor content; SSHA: Sea surface
height anomaly.)

| Data file |Created Date |Size(byte) |[SWH |WSPD | DRWTMC |DWSPD |RVAP | SSHA

|JA2_OPN_2Pd5209_135_20140310_182351_20140310_201834.nc |2u1w3—1023:50:40|13016?sa | [ ] | [ ] | | [ ] | [ ] |

|JA2_OPN_2Pd52DQ_l3?_2Dl4—0310_201333_20140310_2215SS.nc |2Dl4——03—10 23:50:40 |1324594—S |

1A2_OPN_2PdS209_132_ 20140310_145800_20140310_182352.nc | 2014-03-10 23:50:40 | 23301308

1AZ2_OPN_2PdS209_129 20140310_130243_20140310_145800.nc | 2014-03-10 23:50:40 | 13081876

| 1A2_OPN_2PdS209_127_ 20140310_110614_ 20140310 _130245.nc | 2014-03-10 23:50:39 | 13030220

| 1A2_OPN_2Pd5209_126_20140310_092616_20140310_110616.nc | 2014-03-10 23:50:39 | 11355676

| 1AZ2_OPN_2PdS209_123 20140310_071431_ 20140310 _092617.nc | 2014-03-10 23:50:39 | 14942448

| 1A2_OPN_2PdS209_122 20140310_054320_ 20140310 _071432.nc | 2014-03-10 23:50:38 | 10366304

| 1AZ2_OPN_2PdS209_120_ 20140310_034632_20140310_054321.nc | 2014-03-10 23:50:38 | 13254620

13194976

| 1A2 _OPN_2PdS209_117 20140310_015016_20140310_034633.nc | 2014-03-10 23:50:38

1A2 _OPN_2PdS209_115 20140309_235257_20140310_015016.nc | 2014-03-10 23:50:37 | 13124512

1AZ2 _OPN_2PdS209_113 20140309_215402_20140309_235258.nc | 2014-03-10 23:50:37 | 13306108

|JA2_OPN_2Pd52DQ_l11_20140309_195508_2014—0309_215403.nc |2Dl4——03—09 23:50:39 | 13377372

| 1AZ2_OPN_2PdS209_109_20140309_180232_20140309_195609.nc | 2014-03-09 23:50:39 | 12894036

|JA2_OPN_2Pd52DQ_lDS_2Dl40309_1E322D_2Dl4—0309_180233.nc 2014-03-09 23:50:39 | 10255184

2014-03-09 23:50:39 | 13308312

| JAZ_OPN_2Pd5209_105_20140309_143504_20140309_163222 nc

|Jﬁ\Z_OPN_ZPd5209_103_2Dl403DQ_l23349_20140309_143505.nc |2014——D3—DQ 23:50:38 | 13196956

| 1A2_OPN_2PdS209_102_20140309_110059_20140309_123849.nc | 2014-03-09 23:50:38 | 10924368

1A2_OPN_2PdS209_100_20140309_090320_20140309_110100.nc | 2014-03-09 23:50:38 | 13352128

1A2_OPN_2PdS209_097_20140309_065208_20140309_090320.nc | 2014-03-09 23:50:38 | 14877124

| 1AZ2_OPN_2PdS209_096_20140309_052024_20140309_065209.nc | 2014-03-09 23:50:37

10237612 |

| 1A2_OPN_2PdsS209_094_ 20140309_032336_20140309_052024.nc | 2014-03-09 23:50:37 | 13252404 |




Future Perspective

Data quality monitoring system should:

* Provide capabilities of automatic monitoring data quality during the archive
Ingest process at near real time and sending out notification for the anomalies.

» Be designed and built as a common tool (from calculator, database to web-
based monitoring interface).

* Provide capabilities of web-based interface search tools for the QA statistical
time series. The user can specify their needs and search with criteria.

* Provide different levels of services from pure data QA monitoring to scientific
evaluation and validation of satellite products with the conventional
observations (for example, satellite sea surface salinity via NODC Word Ocean
Database in situ data).

More work need to do:

« Development of data quality monitoring methods and tools.

« |Improve user’s service and trace user’s needs.
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