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AT, =02°C  HIEREL 175 B 2% /m 2 /m AT,=0.5C HHR L Y75 B 2% /m i 22/m
MLD,. 0.9812 2.503 8 0.590 2 MLD,, 0.992 8 4.404 1 1.038 1
MLD,, 0.962 3 1.675 1 0.2151 MLD,, 0.9853 3.0151 0.696 1
MLD 0.962 9 1.573 0 -0.001 5 MLD 0.989 7 2.5229 0.417 5

BLD 0.749 8 2.463 3 -0.580 6 BLD 0.801 6 5.308 3 -1.2335
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Analysis of spatiotemporal variations of mixed layer depth and barrier layer
thickness in the global ocean

XING Xiaobo"?, JIA Yongjun®, WANG Bin"*, LI Yawen"?, DANG Chaoqun*?, HU Jinguo*?, WU Baoqin*, ZHU Xiande*
(1. National Marine Technology Center, Tianjin 300112, China; 2. Key Laboratory of Marine Observation Technology, Ministry of Natural Resources,
Tianjin 300112, China; 3. National Satellite Ocean Application Service, Beijing 100081, China; 4.PLA 92859, Tianjin 300061, China)

Abstract: In this paper, the mixed layer depth (MLD) and barrier layer thickness (BLT) are calculated using the
threshold method, based on in-situ ocean temperature and salinity measurements of the Argo profiles during
2002—2019. Different thresholds of AT,=0.2 °C and AT,=0.5 °C, as well as different judgement rules, i.e. ocean
temperature alone, ocean density alone, ocean temperature and density together, are involved in the calculation,
and the differences in the MLD and BLT characteristics arose from different thresholds are described. The results
show that the MLD judged by temperature and density together are more reliable than those judged by
temperature alone or density alone, regardless of the threshold using AT, or AT,. Both the MLD judged by
temperature alone (MLDT) and density alone (MLDD) can reflect the spatial characteristics of the MLD in the
global ocean to a certain extent. The MLDT and MLDD are in good agreement with each other in the equatorial
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and low-latitude oceans, while divergent largely in the high-latitude oceans. The correlation of the derived MLD
using the threshold of AT,=0.5 °C is higher than that using the threshold of AT,=0.2 °C with respect to other
existing MLD data, but the former has a larger root-mean-square error than the latter, probably due to regional
suitability of the selected threshold. The spatial characteristics of the BLT are significantly different in different
ocean areas. In general, the BLT has a relative large value in the high-latitude oceans, and decreases equatorward.
Key words:global ocean; mixing layer depth; barrier layer thickness; temporal and spatial characteristics



