
Impacts of Interdecadal Changes on Ocean
Teleconnections with the Sahel

The Fascinating Relationship Between Oceans and the Sahel

The Sahel region, located in Africa, is a semi-arid transition zone between the
Sahara desert to the north and the savannas to the south. It experiences extreme
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weather conditions, including droughts and floods, making it crucial to understand
the factors that influence its climate. Scientists have discovered a compelling link
between the oceans and the Sahel's weather patterns, specifically focusing on
interdecadal changes in ocean teleconnections.

What Are Interdecadal Changes?

Interdecadal changes refer to variations in climate patterns that occur over a time
scale of several decades. These changes are driven by complex interactions
between the atmosphere, oceans, and land. In recent years, researchers have
uncovered evidence suggesting that changes in oceanic conditions can
significantly impact weather patterns in distant regions, including the Sahel.
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Understanding Ocean Teleconnections

Ocean teleconnections are the mechanisms through which changes in oceanic
conditions influence atmospheric circulations and, consequently, weather patterns
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in remote areas. These connections occur through the exchange of energy,
moisture, and heat between the oceans and the atmosphere.

One prominent ocean teleconnection associated with the Sahel is the Atlantic
Multidecadal Oscillation (AMO),which refers to the natural variability of North
Atlantic sea surface temperatures over periods of 50 to 70 years. The AMO
exhibits interdecadal fluctuations, transitioning between warm and cold phases.

The Influence of AMO on Sahel Climate

Research suggests that the AMO plays a substantial role in modulating
precipitation patterns in the Sahel. During the warm phase of the AMO, the North
Atlantic experiences higher sea surface temperatures, resulting in increased
rainfall over the Sahel. Conversely, the cold phase corresponds to decreased
rainfall, leading to severe droughts in the region.
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Evidence Supporting the Link

Multiple studies have provided compelling evidence supporting the correlation
between the AMO and Sahel climate. For instance, historical data analysis
reveals a consistent relationship between AMO phases and shifts in rainfall
patterns in the region. Similarly, climate models incorporating the AMO
successfully replicate past climate variability, reinforcing the AMO's significance in
driving interdecadal changes.

Beyond the AMO, other ocean teleconnections involving the Pacific Ocean, such
as the El Niño-Southern Oscillation (ENSO),Pacific Decadal Oscillation
(PDO),and the Indian Ocean Dipole (IOD),have also been found to influence
Sahel climate patterns, albeit to a lesser extent.

Potential Causes

While the exact mechanisms behind these interdecadal changes are still a
subject of ongoing research, scientists have proposed several plausible causes.
One hypothesis suggests that shifts in oceanic conditions alter large-scale
atmospheric pressure patterns, affecting the positioning of the Intertropical
Convergence Zone (ITCZ),a crucial component in determining rainfall distribution.

Other factors, such as changes in energy transfer between the oceans and the
atmosphere, alterations in sea surface temperature gradients, and modifications
to the movement of ocean currents, may also contribute to the observed
interdecadal changes.

The Socioeconomic Implications

The Sahel region heavily relies on rainfed agriculture, making it vulnerable to the
interdecadal variations in rainfall caused by ocean teleconnections. Droughts and



decreased precipitation can result in crop failures, food shortages, and even
mass migrations.

Understanding the impact of ocean teleconnections on Sahel climate is crucial for
policymakers, researchers, and local communities. By better comprehending
these mechanisms, governments can implement effective strategies to mitigate
the adverse effects of interdecadal changes and support sustainable
development in the region.

Interdecadal changes in ocean teleconnections with the Sahel offer valuable
insights into the complex relationship between the oceans and the climate. The
influence of the Atlantic Multidecadal Oscillation and other oceanic phenomena
on Sahel weather patterns demonstrates the interconnectedness of global climate
systems.

As research in this field continues, scientists strive to refine climate models and
develop accurate predictions for interdecadal changes. By doing so, we can
enhance our ability to adapt and respond to projected shifts in Sahel climate,
safeguarding the livelihoods and well-being of the region's inhabitants.
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In tropical latitudes, monsoons trigger regimes of strong seasonal rainfall over the
continents. Over the West African region, the rainfall has shown a strong
variability from interannual to decadal time scales. The atmospheric response to
global sea surface temperatures is the leading cause of rainfall variability in the
West African Sahel. This thesis explores changes in the leading ocean forcing of
Sahelian rainfall interannual variability. It anaylzes the dynamical mechanisms at
work to explain the non-stationary sea surface temperature-forced response of
anomalous rainfall. The underlying multidecadal sea surface temperature
background is raised as a key factor that favors some interannual teleconnections
and inhibits others. Results of this thesis are relevant for improving the seasonal
predictability of summer rainfall in the Sahel.
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