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Objective analysiswith Argo float and TRITON buoy data for
temperature and salinity fieldsin the Pacific Ocean

Shigeki HOSODA **  ShinyaMINATO*?

Objective analysis was applied to derive monthly temperature and salinity field in the Pacific Ocean with Argo float,
TRITON buoy and CTD data. These products were opened from the JAMSTEC web site of Argo delayed mode data-
base. To capture large scale variations in the analysis, we used optimal interpolation method (Ol) with parameters for
large scale. Error of estimated values by the objective analysis based on the Ol became smaller, because of increasing
number of the Argo floats. To confirm the capability of this objective analysis, we compared analyzed data with
observed CTD data (along 137°E; observed by Japan Meteorological Agency). The result is that the analyzed fields are
generaly corresponding well with the temperature and salinity sections. Furthermore, in spite of rough approximations
in statistical parameters for salinity field, which is difficult to show because of lack of salinity historical data, salinity
distribution is reproduced well. From these products, we further calculated potential density field and dynamic height
anomaly. We compared dynamic height anomaly with sea surface height from Topex/Poseidon satellite data. The pat-
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terns of both maps are consistent, although we found large difference in regions of small number of Argo data. This
indicates that there are still some issues to need to solve in the analysis. We further investigate temperature and surface
salinity variations in the western tropical Pacific to show El-nifio event in late 2002 and analyzed dynamic height anom-
aly at Naha, Japan to confirm correspondence with tide station data. The results of these two analyses can explain well
El-nifio event in 2002 and high tide anomaly at Nahain Jul. 2001. From these results, we think that the objective analy-
ses product with good accuracy data can be used for monitoring basin wide ocean variations.

Keywords: Objective analysis, ARGO float, TRITON, products
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Fig. 5 Analyzed (a) temperature and (b) salinity with ratio of interpolation error along 137°E in May 2002. Contour
intervals are 2.0C and 0.1 psu, respectively. Deeper red are small error regions. Observed (c) temperature
and (d) salinity fields. Location, period and contour intervals are the same as (a) and (b). Difference between
(e) analyzed and observed temperature and (f) analyzed and observed salinity in 0.2°C and 0.05 psu intervals.
Deeper red are larger ratio of the differences to those standard deviations.
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; a : 3
Distance (Normalized by e-folding scale)
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Fig. A-1 Relation between distance and weight for exponential func-

tion (solid) and gaussian function (dashed). Distance is nor-

malized by e-folding scale. Difference of the two functions
is shown by dot-dashed line.
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Fig. A-2~5 Signal distributions with two idealistic observed points. Cross marks are the points, located on 18.5° and 21.5°
with values of -1.0 and 1.0, respectively. Contour intervals are 0.1. Ratio of noise to signal for Ol is0.19.
(A-2) Case of exponentia type for correlation. Decorrelation scale is set to 3°. (A-3) Same as Fig A-2 except for 6°.
(A-4) Case of gaussiom type for correlation. Decorrelation scaleis set to 3°. (A-5) Same as Fig (A-4) except for 6°.
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Fig. A-6 Schematic figure of vertical coordinate.
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Fig. A-7 Case of converting depth coordinate profile data to pressure

(step 1). @ Calculating pressure value from depth by hydro-
static approximation. Density value are calculated from tem-
perature and salinity data. @ Deciding depth value on a
standard pressure level with interpolated vertical profile.
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EA-1 7u7 74V T =5 (GTSLY ik, 17N, 138E)
Table A-1 Profiledataat 17°N 138°E in GTS.

FE(m) | EA (BB | AR ©) 55 (ps)
10.2 10.3 28.23 34.64
194 195 2820 34.64
303 305 2812 3464
39.6 39.8 28.09 34.64
499 502 2806 34.66

( I:FI m%) oo cee aen
942.2 948.0 4.47 34.45

1189.1 1197.6 341 34.52

13868 13948 288 355

1485.7 1494.3 2.68 34.57

1584.2 15934 254 3458

16824 16922 241 359

1781.3 1791.7 2.28 34.60

18803 18913 217 34.60

19788 19904 210 3461
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Fig. A-8 Case of decision of salinity value on the standard pressure
level from the profile (step 2). If the profile is coordinated
with depth, relation between pressure and depth must be
given in step 1. 3 Then salinity value on the standard pres-
sure level is calculated using vertical interpolated salinity
profile.
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Table A-2 Converted depth, temperature and salinity from depth to

pressure coordinate. Values at 2000db are calculated by
extrapolation method.

FE A (db) HRE (M) K& (C) $#25 (psu)

10.0 10.2 28.23 34.64
100.0 99.4 27.00 34.87
400.0 397.7 13.94 34.50
700.0 696.1 6.49 34.28
1000.0 994.3 4.19 34.47
1500.0 1491.3 2.67 34.57
1900.0 1888.9 2.16 34.60
1925.0 1913.8 2.14 34.61
1950.0 1938.6 2.13 34.61
1975.0 1963.4 211 34.61
2000.0 1988.3 2.09 34.61
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