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OUTLINE

» Introduction
= Methods
*Some examples

=Summary
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World Ocean Database 2001

#: Global, comprehensive, integrated, quality
controlled with all data in one well-
documented format (see wod01)

= WODO1 available on-line and via CD-ROM (see
products).

*  WODO01 data updates available on-line (see
updates).

#  Multiple data sources
Data from 55,897 cruises
Data from 3057 ships and other platforms
Data from 489 institutes
Data from 112 countries

NOAA/NODC/Ocean Climate Laboratory Questions? Hernan Garcia



http://www.nodc.noaa.gov/OC5/indprod.html
http://www.nodc.noaa.gov/OC5/indprod.html
http://www.nodc.noaa.gov/OC5/indprod.html
http://www.nodc.noaa.gov/OC5/indprod.html
http://www.nodc.noaa.gov/OC5/indprod.html
http://www.nodc.noaa.gov/OC5/WOD01/pr_wod01.html
http://www.noaa.gov/
http://www.noaa.gov/
http://www.nodc.noaa.gov/
http://www.nodc.noaa.gov/OCL
mailto:Hernan.Garcia@noaa.gov

WODO1 Data Contributors

« IJOC Member States
« IODE Projects: GTSPP, GODAR
= EU projects: MEDAR/MEDATLAS

¢ International science projects: IGY, WOCE,
JGOFS, GLOBEC,...

& Oceanographic institutes
& Oceanographic Data Centers

® Individual scientists
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NOAA/NODC/WDC/OCL staff that
contributed to WODO1

& Sydney Levitus (Director) & Michelle Levesque
# John Antonov ® Daphne Johnson
# Olga Baranova #. Ricardo Locarnini
& Tim Boyer * Paulette Murphy
& Margarita Conkright & Todd O'Brien

& Carla Forgy. & Charlotte Sazama
& Hernan Garcia & Igor Smolyar

& Robert Gelfeld ® Cathy Stephens

& Alexandra Grodsky ® Renee Tatusko

<

Undergraduate students
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Temperature & Salinity
instrument types

«:Bottle (Ocean Station Data)

* High Resolution CTD

= Expendable Bathythermograph
#:Mechanicall Bathythermographs

® Profiling Floats

* Drifting and Moored Buoys

# Undulating Oceanographic Recorder
® Surface-Only

NOAA/NODC/Ocean Climate Laboratory Questions? Hernan Garcia



http://www.noaa.gov/
http://www.noaa.gov/
http://www.nodc.noaa.gov/
http://www.nodc.noaa.gov/OCL
mailto:Hernan.Garcia@noaa.gov

NOAA/NODC/Ocean Climate Laboratory

EXAMPLES OF NEW DATA
ADDED TO WODO1
SINCE THE RELEASE OF
WOD98
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EXAMPLE OF BOTTLE (OSD) DATA ADDED TO WODO1 SINCE WOD98

I0E 60°E 90°E I1200E ISOCE 1807 ISO°W 120 9OW &O0°W 30°W ('
0N — — w— o s o s s e o —

JOE  O60E 90E I1200E  IS0E 1807 I50°W  1200W SO0°W &0W 30°W
Longnude

Location of bottle (OSD) profiles added to WODOI since the release of WOD98

Total number of profiles = 690557 Total number of cruises = YR80 Ocean Climate L-:I.t'!l:lmlﬂl'}'
W0
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EXAMPLE OF XBT DATA ADDED TO WODO01 SINCE WOD98

I0°E 60°E Q0°E I200E ISOCE 180"  ISO°W J200W 9OW  60W  30°W (' JOE
0N — — d. — — w— m— — o s S e o s o m— dr N

- g P - . -

- m'ﬂ!

60°E 9°E 1200E  IS0E 1807 I50°W  1200W 90°W 60W 30°W
Longuude

Location of XBT profiles added to WODOI since the release of WOD98

Total number of profiles = 223305 Total mumber of crutwes = X153 Ocean Climate Lahnruluq-
WO
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EXAMPLE OF SURFACE DATA ADDED TO WODO01 SINCE WOD98

JOE O60E 9OE I20°E  IS0E 180" 150°W  1200W 9O'W 60'W 30°W 0" JO'E

Y

180"
Longuude

Location of surface data added to WODOI since the release of WOD98

Total number of profiles = 1510644 Total mumber of crutes = 474 Ocean Climate Lahnruluq-
WO
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WNET AMOUNT OF DATA?

NOAA/NODC/Ocean Climate Laboratory Questions? Hernan Garcia

11


http://www.noaa.gov/
http://www.noaa.gov/
http://www.nodc.noaa.gov/
http://www.nodc.noaa.gov/OCL
mailto:Hernan.Garcia@noaa.gov

Example of bottle data flagged based on 1° and 1/4°
grid land/sea mask at the surface ocean

1° Grid 1/4° Grid
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Net Number of temperature data
used in the 1° and 1/4° fields

Number of temperature data (x 106) Number of temperature data (x 106)
1 2 3 4 1 2 3 4 5 6
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1/4° Climatology

- All temperature observations
B Ocean Data (not in 1/4° land mask)
B Data after quality control

1° Climatology

- All temperature observations
e Ocean Data (not in 1° land mask)
B Data after quality control
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About 3% of data inside 1/4° land mask
About 7% of data flagged during QC

About 18% of data inside 1° land mask
About 5% of data flagged during QC
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Net data used in analysis 4.0 km

Net data used in analysis
58.9 x 10° values

54.7 x 10° values
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Number of all temperature data in each
1° grid at 50 m Depth based on WODO01

JOE H0°E 1 &0 150°W 120°W L 0w JOW i)

90N

Latiiwde

1 50 I150°W 1 20°W oW HOW

Oo0°E 12CE 150°E
Longitude

Annual number of all temperature data in each 1°x1° grid [WOAOL] [ 50 m]
<2 = = =20

12 14 16 15 0

2 4 4] X 1 &

White (blank) regions = no data
NODC-Ocean Climate Laboratory

Workd Ocean Ak 300
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Winter (Jan. to Mar.) number of temperature data in each
1° grid at 50 m Depth based on WODO01

S0°E 20°E 150°E 180" 130°W  J20°W W 60 "W J0°w
— — — —_— — — —_— — — — —

30°E 60°E

0N

Latiude

20°E  I150°E 180" 150°W  J120W 90O°W 0 "W JO0°W

Longitude

Winter (Jan. to Mar.) number of temperature data in each 1°x1° grid [WOAOL] [ 50 m]
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White (blank) regions = no data
NODC-0Occan Climate Laboratory

Workd Oeean Afkas 2001
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Summer (Jul. to Sep.) number of temperature data in each
1° grid at 50 m Depth based on WODO1
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Summer (Jul. to Sep.) number of temperature data in each 1°x1° grid [WOAOI] | 50 m]
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White (blank) regions = no data

NODC-Ocean Climate Laboratory

Woorkd Ohowaan Adlas, 00

16


http://www.noaa.gov/
http://www.noaa.gov/
http://www.nodc.noaa.gov/
http://www.nodc.noaa.gov/OCL
mailto:Hernan.Garcia@noaa.gov

i 8 . '/'
METHO. /f/ =
-

T /

- -
/

-~

A/NODC/Ocean Climate Laboratory Questions? Hernan Garcia


http://www.noaa.gov/
http://www.noaa.gov/
http://www.nodc.noaa.gov/
http://www.nodc.noaa.gov/OCL
mailto:Hernan.Garcia@noaa.gov

Oceanographic

Data Source |
OCL DATA

Data/metadat, [ 7
% AIGPEIadda prob ems OCL data ingest and

Data corrections/clarification? 5| quality control P ROC E SSI N G

processing loop

o SUMMARY

objective analysis
and
subjective check
processing loop

Sasaki (1960);
Barnes (1964);
T Levitus, [1982]
1al Final 1/4°x1/4° evitus, ;
sta:;satl;:;ee:lnd m:nalyz:d

2 e | - ficlds Stephens et al,, [2002];
& Boyer et al., [2002]

OCL
Final 1°x1°

1/4°x1/4°

objective analysis Fourier analysis
and Density stabilization

subjective check processing loop

processing loop OCL %

Preliminary
1/4°x1/4°
statistics and

analyzed
fields
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OCL
Preliminary
1/4°x1/4°
statistics and

analyzed

fields Fourier Analysis
v and Density
Fourier analysis Stabilization

12-month reconstructed fields

using annual mean & first 3 harmonics Processi ng

Y Loop

Annual and seasonal climatologies

mean of 12 months (annual)
mean of 3 months (seasonal)

Fields stabilized with Jackett & McDougal, 1995
respect to local density d

OCL

Final 1/4°x1/4°
analyzed

fields
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EXAMPLES OF
SALINITY AND TEMPERATURE
ON 1° AND 1/4° GRID



http://www.noaa.gov/
http://www.noaa.gov/
http://www.nodc.noaa.gov/
http://www.nodc.noaa.gov/OCL
mailto:Hernan.Garcia@noaa.gov

Examples of annual salinity distribution on 1° and 1/4° grid
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Annual SSS field [ 1/4°x1/4°)
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Longitude

Examples of the salinity 1°x1° and 1/4°x1/4° fields

NODC-Ocean Climate Laboratory
Waorld Ocean Atlas
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Annual Salinity in the Gulf of Mexico at 250 m depth
1/4° Grid

Longitude Langitude
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1 degree annual salinity at 250 meters depth in the western Atlantic (2003) 1/4 degree annual salinity at 250 meters depth in the western Atlantic (2003)
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Annual Salinity in the Agulhas Region at 500 m depth
1° Grid 1/4° Grid
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1 degree annual salinity at 500 meters depth in the Agulhas Retroflection area (2003) @ 1/4 degree annual salinity at 500 meters depth in the Agulhas Refroflection area (2003)
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Example of seasonal temperature distribution on 1° and 1/4° grid

150°E 180° 150°W 120°W 20w o0 W 30w () JOE H°E MHE 120°E I50°E

Latitude

| Annual SST field [1/4°]
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150'E 180" 1500 W 120" W o0"W 60" W I0'W 0" IOE o0'E 00'E 120°E 150°E

Longiude

Examples of the annual temperature on 1° and 1/4° grids

NODC-Ocean Climate Laboratory
Waorld £hcean Atlus

24
NOAA/NODC/Ocean Climate Laboratory Questions? Hernan Garcia



http://www.noaa.gov/
http://www.noaa.gov/
http://www.nodc.noaa.gov/
http://www.nodc.noaa.gov/OCL
mailto:Hernan.Garcia@noaa.gov

Meridional section of temperature nominally at 30°W [90°S-90°N]
90°S 1° Grid n— n— 1/4° Grid -

Winter (Jan. to Mar,) mean temperature (°C) at 30.125°W [0.25°x0.25°]

Winter (Jan. to Mar.) mean temperature (°C) at 30.5°W [1°x1°]
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NODC-Ocean Climate Laboratory / NODC-Ocean Climate Laboratory
Warld Ocean Arlas Warld Ocean Arlas
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Meridional section of temperature nominally at 30°W [40°-90°N]
A0°N 1° Grid a— . 1/4° Grid -

Winter (Jan. to Mar Hemperalure (°C) at 30.5°W [1°x1°] Winter (Jan. to Mar.) mean temperature (°C) at 30.125°W [II} 25%%0).25°]
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NODC-Ocean Climate Laboratory - 8 NODC-Ocean Climate Laboratory
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REALITY CHECK

Comparison of 1/4° fields with
synoptic historical data
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Example comparison of a zonal section of temperature
on 1/4° grid with synoptic WOCE data for the Atlantic Basin

150°E 180° 150°W 120°W 20w 60" W 30w : JOE H°E 9°E 120°E I50°E
M Ny <0 N
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Annual SST field [ 1/49)

— — _— — — — — — JE— — prmm———— ]

180" 1500 W 120" W o0"W 60" W 30"W . IOE o0'E 00'E I2V'E IS0'E

Longiude

Example of the annual temperature on 1/4° grid and synoptic data

NODC-Ocean Climate Laboratory
Waorld £hcean Atlus
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Zonal temperature based on Summer (Jul. to Sep.) zonal
WOCE A5 line (August 1992) temperature on 1/4° grid

nominally along 24.5°N nominally along 24.6°N
80°W 20°W 80°W 20°W

Depth (m)
Depth (m)

E £
5 : 5
= 33 =
- e -
=5 =5

0 4 A0 S ¥ 0 4 A0
Longitude West Longitude West

WOCE A3 (Aug,, 1992) CTD in-situ temperature (°C) nominally at 24.5°N Summer (Jul to Sep) temperature (°C) at 24.625°N [0.25°x(.25°]
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SUMMARY

& A global ocean 1" and S climateleogy on a 1/4° grid (annual,
seasonal, monthly fields) is presented based on objective
analysis of quality controlled historical oceanographic data
(Seelmeliods and data on-line)

& Data quality control of the T and S data on a 1/4° grid
Impreves: the earlier: I WOAOL analysis (see woall en-line
methods, data and sraphics).

& The analysis on a 1/4° grid helps resolve meso=scale features
which tend to be more smoothed in the 1° grid.

@ There are limitations in the analysis due to non-uniform
temporal and spatial data coverage.

® The large—scale distributions of T and S in the 1/4° analysis
are comparable to synoptic data. But it 1s difficult to verify
meso—scale features particularly in data sparse regions.

30
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