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Summary: An ocean reanalysis system for the joining area of Asia and Indian-Pacific Ocean (AIPO) is developed by IAP and has being delivered reanalysis data sets for study on the air-sea interaction over AIPO and its climate variation over China in the inter-annual time scale. This system consists of a nested ocean model forced by atmospheric reanalysis, an ensemble-based multivariate ocean data assimilation system and various ocean observations. In this report the data, model and data assimilation used in this system are described as contributions to three Work Packages of 2010 Dragoness report.
1. Related to WP1 (Review of In situ observing system)

(1) Data used in AIPO. 

The in situ data used in the AIPO reanalysis system are temperature and salinity profiles from the comprehensive data set ENSEMBLES (EN3 version 1d) (Ingleby and Huddleston, 2007). The EN3 data set includes WOD05, GTSPP, Argo and ASBO project. 
Table 1. A summary of in situ data used in AIPO Reanalysis

	Variables
	Format NetCDF
	Temporal length 
	Sources
	Openness

	Temperature and Salinity profiles
	· The depth of each level (m).

· The latitudes of the grid points (degrees).

· The longitudes of the grid points (degrees).

· The potential temperature at each grid point.

· The salinity at each grid point.
	1992-2008
	http://hadobs.metoffice.com/en3/
	Yes


(2) Quality control. 

Recent studies found biases in some fraction of ARGO profiles due to the drift of the pressure sensors. Moreover, some studies have proved that the biases caused false signals. We pick out all questionable ARGO profiles before 2008 according the CSIRO-listed float IDs. The biased ARGO observations almost cover the global ocean. The effects caused by so wide coverage should not be neglected. Moreover, in this version of EN3, the problematic ARGO observations are not corrected. Therefore, before the assimilation, the quality control on the ARGO profiles is necessary. We remove the biased ARGO observations from the EN3. The amount of the questionable ARGO increases with the more and more ARGO deployments. It reaches to about 1500 profiles in one month after 2005 (here figure not shown).
2. Related to WP2 (Review and utilization of space-borne system)

The remote sensing observations that are used in AIPO include Sea level anomaly (SLA) with the resolution of 1/3o x 1/3o Mercator grid from multi-altimeters produced by Ssalto/Duacs. The remotely-sensed satellite SST products by using optimum interpolation (OI) to correct satellite biases (Reynolds et al., 2007) are also used.

Table 2. A summary of remote sensing data used in AIPO Reanalysis
	Variable 
	Sensors
	Temporal scale
	Source

	Sea level anomaly 
	multi-altimeters
	1992-2008, weekly
	http://www.aviso.oceanobs.com/duacs/

	Sea surface temperature
	multi-satellite
	1992-2008, weekly
	Reynolds, R. W., T. M. Smith, C. Liu, et al., 2007:  Daily High-resolution Blended Analyses for Sea Surface Temperature. J. Climate, 20, 5473-5496. 


3. Related to WP4 (Information production and services)

AIPO Reanalysis now released a coarse resolution (3/4degree by 3/4 degree) reanalysis. It contains daily 3-dimensional temperature, salinity, velocity and sea level over the period of January 1, 1992 to December 31, 2006. We provide a preliminary assessment of AIPO reanalysis. It is shown that the AIPO reanalysis system may improve the temperature and salinity fields together with multiple independent observation systems (SST, SLA, ARGO, CTD, TAO, XBT etc). The following figures give some additional information of the AIPO Reanalysis (can be downloaded via ftp://159.226.119.9/data/973AIPO/ )
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Figure 1. (a) the super-observations for temperature and salinity profiles for seven days of Jan 8-14, 1992 (b) the super-observations for temperature and salinity profiles for seven days of Feb 22-28, 2005, (c) the numbers of profiles with the window of 7 days for the studied region from all observations (black line), super-observations (red line), withheld observations (blue line).
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Figure 2. The variability of SST during the period of 1993-2006 from (top) the assimilation experiment, (middle) the observations, (bottom) the experiment without assimilation.
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Figure 3. The vertical section of the monthly mean temperature and salinity along equator in Jun 2005. (top) temperature, (bottom) salinity. Left column: experiment with no assimilation, middle column: SODA, right column: assimilation experiment.
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Figure 4. The time series of the heat content anomalies of the upper 700m ocean from three data sets and observed SLA changes. Black line: AIPO reanalysis, red line: Ishii data, green line: SODA reanalysis, blue line: observed SLA.
