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Natural Climate Changes

B Earth-Sun Distance = ~92 million miles

m Change in Earth-Sun distance due to elzptical orbit =
~3 million miles
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Natural Climate Changes

—Eliptical Orbit:

— Farth passes s/ghtly
closer to Sun &
average temps are
slightly warmer




Natural Climate Changes

—Crcular Orbit:
— Harth s/ght/y farther

from Sun & average
temps are s/ghtly
cooler




Natural Climate Changes

m But, change in e/lzptical orbit distance (~3mil miles) 1s
a relatively small percent to actual distance

® Thus, Earth-Sun distance has LESS climatic effect
compared to Earth’s seasons due to axial tilt

Decreased tilt

Sunlight




m Periods where average global temps decrease by

~5°C (~9°F) with extensive glacial coverage

m Most recent ice age ended ~10,000 years ago

,r (rvm\\

, m§




Bevingla land bridge

Cordilleran
lce Sheel

Greendand
ice Sheet

Laurentde
ice Sheel

English Channel land bridge

Sibenan
Ice Sheet

Scandinavian

Antarclic Ice Sheet

ice Sheet

Yellow Sea dry




E/ Nzio &
I .2 Nia Etfects




NORMAL Scenario

B [7ade Winds at the

Normal Conditions cquator move easi-10-
Gonvective west towards Western

Ckcidation

Pacific Ocean

B Thus moving warmer
currents from Hastern
Pacific to Western
Pacific
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m [ ARM currents that
become STRONGER in

areas of usually cooler

current

B Replaces normally cooler
waters with warm,

equarorial waters in Eastern

Warm upper ccean
layer (nutnent-poor)

, Coald )
Pacific Cold lower ocean




upwelling in Eastern

Pacific

m Explains why it 1s warmer
than usual 1n Faster

Warm upper ccean

layer (nutnent-poor) P&lé‘z Zé‘

Cold lower ocean
layer (nutrient-rich)



El Nifo Effects
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L.a Nifna
B Temps in Eastern Pacifie Ocean are much

COOLER than average

B Due to STRONG Trade Winds moving
westward, and thus [NCRIEASES upwelling

1in Eastern Pacific
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La Nifa Effects
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Figure 5. Typical Sea Surface Temperatures During

Ocean

La Nifia Conditions



Normal Conditions El Nino Conditions

@’é?‘f?v Convective : | = % i
~ Chkcidation ‘ ,_
5 | + E E? L.,((-r;'j;} '

. ,' ' I ! é,, E-[ ' E

_______ = -
Equator ; ' = . = Equator .

I
Thermocline Tharmoecline Jv
120°E 80°W 120°E 80°W
La Nina Conditions

120°E 80°W



El Nino / La Nina

TOPEX/POSEIDON and Jason-1

Warm water of
El Nino condition

Feb "99

http://topex-www.jpl.nasa.gov
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TOPEX/POSEIDON maps of sea surface height relative to normal

Cool water of
La Nina condition



