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Motivation

As the Earth continues to warm overall, 
changes in the Earth’s climate are being 
observed (i.e., extreme weather events, 
such as heat waves and heavy precipitation 
events)

How extreme are these events and are 
they occurring more frequently today than 

in the past?



Objective
• Examine the annual cycle 

of temperature and 
precipitation as well as 
their associated extremes 
in the greater NYC region

• Learn some coding 
techniques (MATLAB)

• Understand statistics and 
atmospheric physics
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Our Lab: Physics of the Atmosphere - Waves and Blocking

Start off with conservation equations for:
-mass
-momentum 
-energy

Make approximations and wrestle with equations:
-𝜓, Stream-function can be thought of as height of a 
pressure level
-𝑈, background horizontal wind that constantly blows 
around the rotating earth



Get wave solutions:

𝜓0𝑒
𝑖(𝑘𝑥+𝑙𝑦−𝜔𝑡)

-Gravity Waves
-Rossby Waves

Behave like any other wave:
-Bend/refract
-Interfere
-Break

Gravity Waves Rossby Waves

Refraction of light waves Wave breaking in the ocean



• Associated with Rossby waves interfering 
and then breaking

• Stationary, high-pressure, extratropical-
systems

• Block the normal horizontal flow of wind 
from spinning planet, redirects the 
Jetstream 

• Persist for up to several weeks

• Associated with weather phenomena such 
as heat waves1

• Can alter the path of storms2
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Research Area: Blocks



GOES satellite image of 
an extratropical cyclone
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Research Area: Midlatitude Precipitation
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