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Freshwater Is a renewable resource!
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provides energy to make
the water cycle work.
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The sun evaporates SUBLIMATION

water from the oceans

into water vapor. ICE AND
This invisible vapor rises SNow
into the atmosphere,

where the air s colder.

The water vapor 6 E L‘—‘.
condenses into clouds.
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Volcanoes emit steam,
which forms clouds.
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Air currents move clouds
all around the Earth.
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Water drops form in
clouds, and the drops
then fall to Earth as
precipitation (rain and
snow).
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In cold climates,
precipitation builds up
as snow, ice, and
glaciers.
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Snow can melt and
become runoff, which
flows into rivers, the
oceans, and into the
ground.
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You may khink thak every drop of rain thae falis from the sky, or

each glass of waker thae you drink is brand new, but in fack ik has
dlways been here and is a conskant. pare of The Waker Cycle!
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Rainfall on land flows
downhill as runoff,
providing water to lakes,
rivers, and the oceans.
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Some rain soaks into the
ground, as infiltration,
and if deep enough,
recharges groundwater.

Water from

lakes and rivers can also
seep into the ground.
Water moves underground
because of gravity and
pressure.
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Groundwater close to the
land surface is taken up
by plants.
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Some groundwater seeps
into rivers and lakes and

B can flow to the surface as

springs.
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Plants take up
groundwater and
evapotranspire, or
evaporate, it from their
leaves.
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Some groundwater goes
very deep into the ground
and stays there for a long

time.

Some ice evaporates \ ke
directly into the air, Waker Coopergion

skipping the melting
phase (sublimation). U.S. Department of the Interior "
eological Survey www.watercooperation2013.0rg

Groundwater flows into
the oceans, keeping the
water cycle going.
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General Information Product 146
http://ga.water.usgs.gov/edu/watercycle.html




Spatiotemporal patterns matter!
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Annual P/ PET

(aridity index) B
0.00¢ 0.03 hypeisarid %,
0.03¢0.20 arid o . P

0.20¢ 0.50 semarid
0.50¢ 0.65 dry sudhumid
> 0.65 humid

Number of months
with P < 0.5 PET

Data sources:
WorldClim
. Global Aridity and PET
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http://www.worldclim.org/

Little rainfed cropping on arid land!

Total land area Rainfed cropland
(Million ha) (Million ha)

W arid Osemtarid Odry subhumid B humid

Data sourcesRamankutty et al. 201 %iebert et al., 2015



http://www.ramankuttylab.com/data.html
http://dx.doi.org/10.5194/hess-19-1521-2015

More irrigated crops on arid land!

Total land area Irrigated cropland
(Million ha) (Million ha)

W arid Osemtarid Odry subhumid B humid

Data sourcesRamankutty et al. 201 %iebert et al., 2015



http://www.ramankuttylab.com/data.html
http://dx.doi.org/10.5194/hess-19-1521-2015

Higher crop productivity by Irrigation!

Production loss in cereal
production (~ year 2000)
when not using irrigation

!

Total cereal production In arid regions yields are
more than doubled when
using irrigation

Irrigated cereal production
Siebert and Ddll (2010)




