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The oceanic plots are used to track the quality of the oceanic fields in CFSR, which include temperature, salinity, zonal and meridional currents, sea surface height, upper 300m temperature average, depth of 20C isotherm, and ocean surface fluxes (surface wind stress, net heat flux, net freshwater flux). Various validation data sets have been used to validate the CFSR fields, which include the NCEP GODAS (Behringer and Xue 2004), the weekly OI SST (Reynolds et al. 2002), the Altimetry sea surface height from Aviso, and the OSCAR surface currents (Bonjean and Lagerloef 2002). See details in the Section on validation data below. Here we describe the three types of oceanic plots in the CFSR web site.

1. Time series plots

Time series plots are used to show the closeness between two spatial maps measured by six statistics as functions of time. The six statistics are described below:
1) Global Mean: Mean of the fields over all valid grid points;

2) Global Max_Grad: Maximum differences between two fields within two neighboring grid points;
3) Corr: Spatial correlation between two fields for the regions of 30S-30N, 30N-60N, 30S-60S separately;
4) RMS: Root Mean Square difference between two fields within the regions of 30S-30N, 30N-60N, 30S-60S separately;
5) Bias: Differences between two fields averaged within the regions of 30S-30N, 30N-60N, 30S-60S separately;
6) Max_diff: Maximum differences between two fields within the regions of 30S-30N, 30N-60N, 30S-60S separately;
2. Spatial map plots
Spatial map plots are used to show a comparison between validation data and model fields in various sections that include the longitude-latitude, the longitude-depth, the latitude-depth plots. 

3. Index plots

Index plots are used to show a comparison of various climate indices constructed from validation data and model fields. The indices are described below:

1) Tropical Pacific Ocean

· NINO4, NINO3.4, NINO4, NINO1+2;

· Average of upper 300m temperature (HC300m) in [180W-100W, Eq];

· Average of depth of 20C isotherm (D20C) in [120E-80W, 5S-5N];

· Average of zonal wind stress (TAUX) in [160E-150W, 5S-5N];

2) Tropical Indian Ocean

· SETIO (SST average in [90-110E, 10S-Eq]), WTIO (SST average in [50-70E, 10S-10N]); WTIO minus SETIO;

· Average of upper 300m temperature (HC300m) in [90-110E,10S-Eq];

· Average of depth of 20C isotherm (D20C) in [40-110E, 5S-5N];

· Average of zonal wind stress (TAUX) in [60-110E, 5S-5N];

3) Tropical Atlantic Ocean

· TNA (SST average in [60W-30W, 5-20N]); TSA (SST average in [30W-10E, 20S-Eq]); TNA minus TSA; ATL3 (SST average in [20W-0, 2.5S-2.5N]);

· Average of upper 300m temperature (HC300m) in [15W-15E, 5S-5N];

· Average of depth of 20C isotherm (D20C) in [55W-15E, 5S-5N];

· Average of zonal wind stress (TAUX) in [30W-0, 5S-5N];

The oceanic plots are organized in the following sequence. The time series plots and index plots for the first five streams only cover the recent 12 months; while the plots for the sixth stream cover the whole period of the CFSR from January 1979 to December 2009.

1. SST: time series   godas-oisst   cfsrr-oisst   cfsrr-godas 

2. SSH: time series   godas-altimetry  cfsrr-altimetry  cfsrr-godas 
3. HC300m: time series   cfsrr-godas 
4. D20C: time series   cfsrr-godas 
5. Taux: time series   cfsrr-godas 
6. Tauy: time series   cfsrr-godas 
7. Net Heat Flux: time series   cfsrr-godas 
8. E-P: time series   cfsrr-godas 
9. Index Plot: 
Pacific nino   hc/d20c/taux 
Indian dmi   hc/d20c/taux 
Atlantic atl   hc/d20c/taux 

10. Temperature: time series 5m   15m   55m   105m   155m   205m   459m   1193m   2579m 
cfsrr-godas 15m   50m   100m   200m   500m 
11. Salinity: time series 5m   15m   55m   105m   155m   205m   459m   1193m   2579m 
cfsrr-godas 15m   50m   100m   200m   500m 
12. U current: time series 5m   15m   55m   105m   155m   205m   459m   1193m   2579m 
U15m godas-oscar   cfsrr-oscar   cfsrr-godas 
13. V current: time series 5m   15m   55m   105m   155m   205m   459m   1193m   2579m 
V15m godas-oscar   cfsrr-oscar   cfsrr-godas 
14. Depth-longitude plot:
Temp equator   10N   30N   50N   10S   30S   50S 
Salt equator   10N   30N   50N   10S   30S   50S 
U equator 
15. Depth-Latitude plot: 
Temp 60E   90E   165E   140W   30W 
Salt 60E   90E   165E   140W   30W 
U 60E   90E   165E   140W   30W 
Validation data:

1. GODAS

Source: http://cfs.ncep.noaa.gov/cfs/godas (Behringer and Xue 2004);

Period: 1980-present;

Variables: monthly and pentad fields, 1x1 degree grid, potential temperature (Temp), salinity (Salt), zonal (U) and meridional (V) currents at 40 vertical levels, Sea surface height (SSH), zonal and meridonal wind stress (TAUX, TAUY), net surface heat fluxes, fresh water flux (evaporation minus precipitation, E-P), depth of 20 degree isotherm (D20), upper 300m temperature average (HC300)

2. Weekly OI SST

Source: http://cfs.ncep.noaa.gov/cfs/godas (Reynolds et al. 2002);

Period: November 1981-present;

Variables: monthly and pentad fields derived from the weekly OI SST analysis, 1x1 degree grid.

3. Altimetry sea surface height

Source: http://www.aviso.oceanobs.com;

Period: November 1992-present;

Variables: monthly and pentad fields derived from daily absolute dynamic topography with Geoid removed, 1x1 degree grid.

4. OSCAR surface currents

Source: http://www.oscar.noaa.gov (Bonjean and Lagerloef, 2002)

Period: November 1992-present;

Variables: monthly and pentad fields derived from five-day averge OSCAR currents at 15 meter depth, 1x1 degree grid.
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