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DESCRIPTION
Stratified flow is a phenomenon that occurs when a fluid is 
divided into layers of different densities, with each layer having 
different physical properties. This type of flow is particularly 
relevant in oceanography, where seawater is stratified according 
to its salinity and temperature. Understanding stratified flow is 
crucial for predicting ocean circulation patterns and the impacts 
of climate change on marine ecosystems. At the heart of stratified 
flow is the concept of density, which is a measure of the mass of a 
fluid per unit volume. Density is influenced by various factors 
such as temperature, pressure, and salinity. In oceanography, 
water with higher salinity tends to be denser, while colder water 
is denser than warmer water. As a result, seawater in the ocean is 
typically arranged into distinct layers according to its density.

The dynamics of stratified flow can be complex and vary 
depending on the specific oceanic conditions. However, there are 
some general principles that govern stratified flow, such as the 
fact that dense fluids tend to sink while less dense fluids rise.

This can lead to the formation of convection cells, where 
warmer, less dense water rises to the surface while colder, denser 
water sinks to the depths. Stratified flow also plays a critical role 
in ocean circulation. The global ocean is divided into several 
interconnected circulation systems, each of which is driven by a 
combination of factors such as winds, tides, and temperature 
differences. In some cases, stratified flow can act as a barrier to 
the mixing of water masses, which can have important 
implications for ocean circulation. For example, in the Atlantic 
Ocean, the North Atlantic Deep Water (NADW) is a dense, cold 
water mass that is formed in the northern regions and then flows 
southwards along the ocean floor. The formation of NADW is 
driven by the sinking of surface water in the North Atlantic due 
to its high salinity and low temperature. However, in order for 
NADW to flow southwards, it must first cross the equator. This 
is complicated by the fact that the equator is a region of weak 
stratification, where the surface water is relatively warm and low 
in salinity. As a result, the NADW can only cross the equator in  

certain locations where the stratification is sufficiently weak. This 
illustrates how stratified flow can have a profound impact on 
ocean circulation patterns.

For example, as global temperatures rise, the upper layers of the 
ocean are becoming warmer and less dense, which can lead to 
changes in the distribution of marine organisms. Additionally, 
changes in stratification can impact nutrient transport and 
primary productivity in the ocean, which can have far-reaching 
effects on marine food webs. This is due in part to the fact that 
stratification can vary over a wide range of spatial and temporal 
scales, and is influenced by a multitude of factors. Furthermore, 
the dynamics of stratified flow can be difficult to observe directly, 
as it often occurs at great depths and over large spatial scales. 
Despite these challenges, advances in oceanographic technology 
and modeling have led to significant progress in the 
understanding of stratified flow in recent years. For example, the 
development of Autonomous Underwater Vehicles (AUVs) and 
ocean gliders has enabled researchers to collect detailed 
measurements of ocean conditions at various depths, including 
salinity, temperature, and density. In addition, sophisticated 
computer models of ocean circulation can simulate stratified flow 
and help to predict its impacts on marine ecosystems.

CONCLUSION
These models use a variety of computational techniques to 
simulate the behavior of fluid flows, including the use of Navier-
Stokes equations, mass conservation equations, and other 
mathematical formulations. By simulating the behavior of fluid 
flows in different systems, these models can help researchers to 
better understand the underlying physics of stratified flow and its 
impacts on different environmental and industrial processes. 
Overall, stratified flow is a complex and important phenomenon 
that occurs in a wide variety of natural and man-made systems. 
The behavior of stratified flow and gravity currents, researchers 
can gain a better understanding of the underlying physics of fluid 
flows, and develop new techniques for managing and mitigating 
the impacts of stratified flow on the environment and industry.
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