What is El Niño? 
Objective: Model the events that lead to an el nino anomaly. 
Background Information: 
El Niño is characterized by unusually warm ocean temperatures in the Equatorial Pacific, as opposed to La Niña, which is characterized by unusually cold ocean temperatures in the Equatorial Pacific. El Niño is an oscillation of the ocean-atmosphere system in the tropical Pacific having important consequences for weather around the globe. In this activity you will model conditions in the Pacific during a normal year and an el nino episode. 

Procedure, Part I:

1. During a normal year, there is a strong Peruvian current (eastern boundary current) that runs along the coast of Peru. Find the arrows that are labeled Peruvian Current and place these along the coast of Peru.

a. If the temperature of the water is cool, how will this affect the air temperature? 

b. Will South America be experiencing high pressure or low pressure?

2. Find the arrows labeled equatorial current. This is a warm water current that is driven by the strong trade winds between the equator and 30° latitude line. This current runs along the equator toward Australia. Place these arrows on your map. 

a. This creates an area of warm water that surrounds Australia. Place the warm water symbol on top of Australia. If the ocean temperature is warm surrounding Australia, how will this affect the air temperature?

b. Will Australia be experiencing high pressure or low pressure?

3. You have now modeled the conditions of the Pacific Ocean during a normal year. Using your map, fill in the table below that outlines the normal conditions:

	Conditions in Pacific Ocean (normal)
	S. America
	Australia

	Direction/Strength of trade winds
	
	

	Direction/Strength of Equatorial Current
	
	

	Surface temperature
	
	

	Pressure
	
	


4. Sketch a diagram of normal conditions in the Pacific (copy what you modeled on your map).

Part II. El Nino Year
5. During an el nino year, the Peruvian current is weakened. Find these arrows and replace the strong Peruvian current with the weakened current on your map. 

a. If the cold water current is weakened, how has the air temperature changed from a normal year?

6. During an el nino year, the equatorial current is reversed due to weakened trade winds. Find the arrows labeled weak trade winds and strong counter current. Replace the equatorial current from the normal year with this countercurrent. This counter current runs along the equator toward South America and causes abnormal warming along the coast.
a. If the coast of South America is experiencing warm water, will this area be under high pressure or low pressure during an el nino event?

b. If the coast of Australia is no longer bombarded with the strong equatorial current, will this area be experiencing higher pressure or lower pressure?
7. You have now modeled the conditions of the Pacific Ocean during an el nino year. Using your map, fill in the table below that outlines the normal conditions:

	Conditions in Pacific Ocean 

(El Nino)
	S. America
	Australia

	Direction/Strength of trade winds
	
	

	Direction/Strength of Equatorial Current
	
	

	Surface temperature
	
	

	Pressure
	
	


8. Sketch a diagram of conditions in the Pacific during an el nino event (copy what you modeled on your diagram)

Part III. El Nino Southern Oscillation (ENSO).

You have seen that pressure patterns in the equatorial Pacific weaken or reverse – this is called the Southern Oscillation. Southern as it is happening in the southern hemisphere and the definition of oscillation is movement back and forth at a regular speed. El nino southern oscillation develops when the following occur:
· Sea surface temperatures (SST) in tropical eastern Pacific Ocean are warmer than normal

· Pressure patterns weaken (and may reverse)

· Trade winds weaken (and may reverse)

Pressure patterns are monitored and indexed by the southern oscillation index (SOI). Pressure values in the eastern pacific (Tahiti, close to south America) and western pacific (Darwin, close to Australia) are monitored and departure from normal values are used in the SOI. 
SOI = pressure departure at Tahiti – pressure departure at Darwin

Sustained negative values of the SOI below −8 often indicate El Niño episodes. These negative values are usually accompanied by sustained warming of the central and eastern tropical Pacific Ocean, a decrease in the strength of the Pacific Trade Winds, and a reduction in winter and spring rainfall over much of eastern Australia and the Top End. Sustainted positive values of the SOI above +8 are typical of a La Niña episode. They are associated with stronger Pacific trade winds and warmer sea temperatures to the north of Australia. Waters in the central and eastern tropical Pacific Ocean become cooler during this time. Together these give an increased probability that eastern and northern Australia will be wetter than normal. 

9. Use the graph below to answer the questions. Identify two years that had a strong El nino signal based on the SOI values. 
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10. What is the value of the SOI for each of the years you identified?

11. A negative SOI could then be a signal of: 
El nino

la nina

normal

12. If the SOI is negative, then the surface pressure off the coast of South America is:
 high

low

13. A positive SOI could then be a signal of: 

El nino

la nina

normal
14. If the SOI is positive, then the surface pressure off the coast of South America is: 
high

low
