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Interannual Variation in the Western Tropical Pacific Ocean
and Its Relation to ENSO, Seen in the Japan Meteorological
Agency 137°E Line Observations

Yoshiyuki MATUMOTO* and Kensuke TAKEUCHI
Department of Geophysics, Faculty of Science, Hokkaido University
( Received June 20, 1988)

Interannual variations in the western tropical Pacific are analyzed using the ocean
temperature and salinity data along 137" E observed twice a year since 1971 to 1984 by Japan
Meteorological Agency, and the following features are revealed.

1) Interannual variations in heat content in upper 500m are strongest between 5° N to 15° N.
2) Heat content anomaly is always negative at the end of the ENSO years.

3) Positive anomaly in heat content is found in every winter previous to ENSO event
However, there are also some cases in which positive anomaly in winter is not followed by
ENSO.

4) Marked positive anomaly in salinity is found after each ENSO events near the sea surface
between the Equator and 15N.

Takeuchi's numerical model (1987) results are compared and shows reasonable skill in
reproducing the interannual variations mentioned above.
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Fig.1. The cruise track of R. V. Ryofu-Maru
(Japan Meteorological Agency) 137°E ob-
servation (shown by thick solid line).
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Fig.2. Meridional section of temperature along 137°E averaged for winter (right
panel) 194 summer (left) cruises, respectively. Contour Interval is 0.5° C.
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Fig.3. Same as Fig. 2 except for salinity. The contour interval is 0.19.
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Fig. 4. . Variation of temperature anomaly along 137" E from 1972 to 1987 at (right) the sea surface and (left)
the 150m depth. Shadow indicates negative. The contour interval is 0.5°C in (a) and 1.0°C in (b),
respectively.
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Fig.5. Same as Fig. 4 except for salinity. The contour interval is 0.1%.
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Fig.6. Anomaly of heat content in the upper 500m along 137°E from 1972
to 1987. Shadow means negative. Contour interval is 150°C m.
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Fig.7. Same as Fig. 6 except for dynamic depth anomaly referred to 400m.
The contour interval is 4.0m?/s
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Fig. 8. Vertical mode function calculated
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Fig.9. Variations in amplitudes of (a) the first and (b) second
vertical mode along 137" E calculated from Ryofu-Maru observa-
tions using the vertical mode function shown in Fig. 8.
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