AN LN B S A

P

o

Circulation cells and precipitation
The Ocean Land Exchange

Where do the Seasons come from?
Seasonal Land-Ocean variability
Wind effects on Ocean flows
Energy transport in the Oceans
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Global Atmospheric Flux and Ciculation Cells
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Rising air cools; the air’s

capacity to hold water drops:
Clouds & Rain!

Air cools, sinks

No rain in
regions
where air is

descending

wising air is replaced NN <
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Precipitation (P)
vs.
evaporation (E)
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- Annual Average GPCP Precipitation” (mm/day): 198799
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-> Earth’s Climate Zones (rough picture)




Caution:
Zonal weather pattern is not completely true.
The pattern is disrupted by land-sea contrasts

Land heats and cools rapidly

Water heats and cools slowly




2/3 of Earth’s surface is covered by Oceans
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A: Seasonal Land-Ocean Variability in Summer




B: Seasonal Land-Ocean Variability in Winter




4. Seasonal Land-Ocean Variability and Precipitation
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3. Where do the Seasons come from?
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South Pole

North Pole

Earth’s rotational
plane is tilted with
respect to its orbit
by 23.5°
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Equinox
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Seasonal Radiation (Northern Hemisphere)

SEASONAL RADIATION CHANGES
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Wind moves surface water

Velocity of water decreases with depth
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Coupling between Wind and Ocean Flow (B)

Northern Southern
trade winds trade winds

B Equatorial upwelling
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e Deep water is rich in nutrients (P, N, Fe)

e Upwelling brings nutrient-rich water to the surface ocean,
fueling biological productivity (phytoplankton)

e Zooplankton eat the phytoplankton

* Fish eat both of these -> good fisheries in upwelling zones

Winds also cause large gyres (circular patterns)
in the surface ocean...
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Simplified geometry Ocean basin




Ocean currents form large GYRES
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6. Energy Transport by Conveyer Belt in the Oceans

*Atlantic meridional
overturning circulation

(AMOC)
m— Surface Bl Salinity > 36 %
oY N m— Doep Bl Salinity < 34 %
=== ====== (Rahmstorf, Nature 2002 m— Bottom O Deep Water Formation
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The Atlantic meridional overturning circulation (AMOC) is the zonally
integrated component of surface and deep currents in the Atlantic Ocean.

It is characterized by a northward flow of warm, salty water in the upper layers

of the Atlantic, and a southward flow of colder, deep waters that are part of
the thermohaline circulation.

The AMOC is an important component of the Earth's climate system, and is a
result of both atmospheric and thermohaline drivers.
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Solar energy received is greatest
near the equator.

Energy is moved from the equator to the poles.

Energy is transferred by
wind and ocean currents
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Climate and the Water Cycle
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Precipitation ff

‘ Annual Precipitation in Centimeters
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Center for Sustainability and the Global Environment
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Pot. Evapotranspiration
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Evapotranspiration in mm (Based on 150 mm Water Holding Capacity)
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Data taken from: Willmott and Matsuura (2001}
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in mm (Based on 150 mm Water Holding Cap scity)
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Rel. Humidity

,é‘
k21

(%)

Atlas of the Biosphere
Center for Sustainability and the Global Environment
University of Wisconsin - Madison

Relative Humidity (%)

|
‘0%

25%

50%

75% 100%

Data taken from: CRU 0.5 Degree Dataset (New, et al.)

D
D

|

h-
11|

n
h

]
1111
||
|'|'||

Atlas of the Biosphere
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Heat units
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Potential Biomes
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