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California farms
fuel Southwest
monsoons,
UCI study finds

Flowing water: California to the Colorado
Water that irrigates Central Valley farmland ends up swelling the Colorado River,
according to a new study. Researchers used a simulation of the world’s climate
systems to track this cause and effect of water from the West Coast to the Southwest.
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The Central Valley relies
on irrigation to grow crops.
Water is supplied from
rainfall, snowmelt and
underground aquifers.
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In the summer, the North American monsoon occurs when intense heat in the Southwest
causes wind patterns to shift, rapidly lifting air high over the Four Corners region,
while drawing in moisture from land and the gulfs of California and Mexico. The air
cools quickly as it rises in the atmosphere, water vapor condenses and is
released over the area as rain.
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Water not absorbed
by plants evaporates
from the soil and
transpires from crops
(similar to sweating) into
the lowest atmospheric level.
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The extra rainfall, from the Central
Valley moisture, increases runoff to
the Colorado River by 28 percent, or
by over 100 billion gallons, enough to
supply nearly 3 million people with
water for a year.
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Additional moisture from the
Central Valley condenses to
form monsoon clouds, further
heating the air and causing
the clouds to rise, triggering
more condensation and
rainfall than normal.

Sources: “Irrigation in California’s Central Valley Strengthens the Southwestern U.S. Water Cycle,” Min-Hui Lo and James S. Famiglietti; “Groundwater Availability of the Central Valley
Aquifer,” U.S. Geological Survey; National Weather Service; “Central Valley Project,” U.S. Bureau of Reclamation; American Meteorological Society; U.S. Census Bureau
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“We say it accelerates the
water cycle,” said Jay Famiglietti, the senior author on
the study. “In the Southwestern U.S., water vapor
is a powerful greenhouse
gas. There is a lot of energy
associated with that. It’s
like throwing fuel on a fire.”
The finding also could be
a warning sign, he said. If
agriculture diminishes in
the Central Valley because
of excessive drawdown of
groundwater, the effects
could be dire, spanning a
vast section of the West.
“The take-home message
from the study is that what
we do with water management can impact regional
climate,” Famiglietti said.
“As we start to run out of
water in California, then
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“As we start to run out of
water in California, then the
monsoon will lose that vapor
source. We could very well
see more drought, less
precipitation, and less
stream flow as a result.”
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the monsoon will lose that
vapor source. We could very well see more drought,
less precipitation, and less
stream flow as a result.”
Famiglietti and the paper’s lead author, Min-Hui
Lo, used a computer model
of global climate to try to
pin down the regional effects. Plugging climate data
for the region into the model, they ran two simulations
to spool time 90 years into
the future. One factored in
delivery of surface water
and withdrawal of groundwater to and from the Central Valley. The other left
out those effects.
The differences between
the model runs revealed
which climate effects could
be attributed solely to irrigation. And those effects
were
dramatic.
They
showed a spike in evaporation over the Central Valley
in the summer.
But little of that moisture
remained over the Central
Valley. Instead, prevailing
atmospheric
patterns
pushed much of the moisture to the east and south.
That resulted in a 15 percent increase in summer
rainfall over the Southwest,
boosting river runoff across
a four-state region by 56
percent, 28 percent over
the Colorado River basin.
It amounts to an outsized, human-driven alteration in the regional rainfall
cycle.
“The water evaporates,
and the prevailing wind direction is from west to
east,” Famiglietti said. “It
gets transported to the
east, hits the next big, active system, which is this
big monsoon system. You
amp up the convection happening over there.”
The paper, “Irrigation in
California’s Central Valley
Strengthens the Southwestern U.S. Water Cycle,”
appears in Geophysical Research Letters.

