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Study on calculation and spatio-temporal variations of global ocean mixed layer depth
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PLA University of Science and Technology, Nanjing 211101, China

Abstract Argo gridded data over the period 2005—2009 are used to calculate the global Mixed
Layer Depth (MLD) based on the temperature criterion and density criterion, respectively. Due
to the Barrier Layer (BL) and Compensated Layer (CL.), there will be misleading to estimate the
MLD. After taking these phenomena into account, this paper obtains the global hybrid MLD and
then analyzes its spatio-temporal distribution. The results show that the western equatorial
Pacific(10°S—5°N, 150°E—150°W), Bengal bay and western tropical Atlantic (10°N—20°N,
30°W—60°W) are the regions where the barrier layer occurs frequently. The northern subtropical
Pacific (near 30°N) and northeastern Atlantic(40°N—60°N, 0°—30°W) in winter are the regions
where compensated layer occurs. The MLD is shallow in summer and deep in winter. MLD and
its variation in the northern Pacific Ocean are similar to the northern Atlantic Ocean. Monsoon
has significant influence on MLD in the Indian Ocean where the MLLD shows a semi-annual cycle.

The meridional sections show arch-shaped distributions that MLD is deep in the two poles while
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shallow in the equator. The first mode of the EOF analysis of mixed layer depth anomaly

indicates an annual cycle. The northern Pacific, northern Atlantic and South Ocean (especially

the Antarctic Circumpolar Current) are the areas where MLD varies significantly. The second

mode indicates that the mixed layer depth anomaly contains a semiannual cycle.
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Fig.1 Sketch maps of presence of Barrier layer or Compensated Layer in calculating MLD
(a) An example of BL case: Temperature, salinity and density profiles were measured from an Argo float on 31 January 2002 in the
southeastern Arabian Sea (67. 3°E, 7. 4°N). The left solid dot showed the depth where the density criteria reached. The right solid dot
showed the depth where the temperature criteria reached (from de Boyer Montégut et al. , 2007); (b) An example of CL case:
Temperature, salinity and density profile were measured from CTD, on 17 July 1995 in the south of Australia (146. 2°E, 44. 4°S). The
dashed line showed the depth where the temperature criteria reached. The solid line showed the depth where the density criteria reached

(from de Boyer Montégut et al. , 2004).
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Fig. 2 A schematic illustration of the ILD(% (T)) based on temperature criteria and
MLD(h, (6,)) based on density criteria (from Kara et al. ,2002)
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in the global ocean: (a)Antarctic(70°S, 90°W), Indian
Ocean(10°N, 55°E), and Equator(1°S, 170°E); (b)
Tropical Ocean (20°S, 140°W), Pacific Ocean (45°N,
160°E) , and Atlantic Ocean(45°N, 30°W)
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Fig. 7 The first and second modes of the MLLD anomaly over the period 2005—2009

(al), (bl) are the spatial patterns; (a2) ,(b2) are the normalized time coefficients series; (a3) .(b3) are

the wavelet power spectrums (solid line for power, dashed line for 95% confidence level).
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