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El Nino & La Nina years determined using
NOAA ONI (Figure 2).
Graph showing anomalies by year

ONI data from NOAA Nino 3.4 sensor region in
the Pacific (Figure 1).
ENSO events >0.9°C were used

4 SNOTEL stations in Central Wasatch
selected (figure 3)

SWE & Air Temp. data collected from Snotel
stations

Geopotential height of 700 mb pressure level
anomaly information gathered form NOAA
NARR seasonal composites. (Figures 6 & 7)

The purpose of the
research project was to
determine winter
effects on the Central
Wasatch Mountains
from the occurrence of
El Nino or La Nina
(ENSO) events. El Nino
is an atmospheric
phenomenon that
affects global weather
patterns for up to a year
due to changes in sea
surface temperatures in
the equatorial Pacific
Ocean. Understanding
the possible effects on
the Central Wasatch
could help us prepare
in advance for both the
harsh colder winters,
and inversely warmer
and dryer winters that
could impact spring
and summer water
supply.
It is believed Utah is
not largely effected by
either phenomena.
Snow water equivalent,
air temp., and jet
stream location were
selected as indicators of
change. Data was
collected to see what
the measureable
differences were
between the Neutral,
ENSO event years.
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(Figure 4 A-D)

SNOTEL Observations Summary
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(Figure 5 A-D)

Greater than average snow water received in La Nina years
Less than average snow water received in El Nino years
La Nina Measures warmer than average fall
El Nino measures colder than average fall

La Nina measures colder than average January

EL Nino measures warmer than average January
El Nino & La Nina have colder Spring seasons

(Figure 6)

Discussion

(Figure 7)

The data shows that in La Nina years the Central Wasatch receive
more water than in neutral or El Nino years. In some cases sites received
up to 20 inches more water in La Nina years. On average El Nino years
receive less than average water.
It appears that consistently lower air temperatures through out all of
winter and spring cause La Nina years to drop more water and snow on
the central Wasatch mountains.
It appears that the warmer winter and inconsistent spring
temperatures cause less water and snow to reach the central Wasatch
mountain range during El Nino years.

This information supports the data found in the seasonal climate
composites. During El Nino years the 700 mb pressure level (common
level of storm development) reaches a low height in southern California
and the American south-west. This indicates the jet stream would reach
far below Utah. This would cause less moisture from the Pacific Ocean to
reach the Wasatch range. Inversely during La Nina Years the 700 mb
level reaches a low in the American Pacific north-west. As a result the jet
stream is more likely to bring moisture and colder temperatures in land
and over Utah, including the central Wasatch mountains.
A La Nina phenomenon correlates to colder and wetter winters in
SLC. This could have a positive impact on a Utah winter economy based
on tourism and skiing. An El Nino phenomenon correlates to dryer and
warmer winters which could indicate a need to increase water
conservation in winter and spring months.
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