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The original trailer
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My Big Screen debut
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Estimating water storage changes with GRACE

GRACE is like a giant scale in the sky that tells you how much
weight you’ve gained or lost each month
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Estimating water storage changes with GRACE

2002-04
WE Thickness (cm)
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Estimating groundwater storage changes with GRACE

AS| anp = ASgnow + ASgy + ASgyy + ASgyy
ASGW - ASLAND - ASqyow - ASsw B ASsvvl

Remove this (ASgnow
+ ASgy + ASg)) from

ASLAND- "=
ASianp

To isolate this (ASgy,)

\. groundwater

waterll forf§ " californiakl ucchm.orgp




Groundwater depletion in California’s Central Valley 1925
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Groundwater depletion in California’s Central Valley, October, 2003-March, 2009

(a) Total Water Storage (b) Snow Water Equivalent

« Since GRACE ‘sees’ all the water storage 300 800
changes on land, in order to estimate the 200 200/ ’
groundwater storage change signal, the snow, i 100 ] 1001 ﬁ f‘ ﬁ H N /
surface water and soil moisture mass changes e 0 E 0 ’
must be estimated and removed 190 190 |
-200 -200¢
-300 -300
2004 2006 2008 2010 2004 2006 2008 2010
ASGroundwater = ASTotal _ASSnow_ASSurface Water _ASSoiI Moisture
(c) Surface Water Storage (d) Soil Moisture
300 ‘ ‘ 300 . ‘
. . . 200 2001
« The snow, surface water and soil moisture signals o0 ool
were estimated using best available observed and ¢ o NM’\’W E
modeled data sets : :
-100 -100¢
-200 -200¢
~300 2004 2006 2008 2010 ~300 2004 2006 2008 2010
Time Time

Famiglietti et al., 2011
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Groundwater depletion in California’s Central Valley, October, 2003-March, 2009

Groundwater Storage

200

150 -

100

50

-100

=150

-200

Famiglietti et al., 2011

1 1
2004 2005

1
2006

| |
2007 2008 2009 2010
Time

GRACE Total
Water Storage

Snow
Surface Water
Soil Moisture

Groundwater

Volume
lost (km3)

31.3

1.7
7.6
1.7

20.3

* In the 78 month period analyzed, the water stored in the combined Sacramento-San

Joaquin River Basin decreased by over 31 km3, or nearly the volume of Lake Mead
* Nearly two-thirds of this, or roughly 20 km3, came from changes in groundwater

storage, primarily from the Central Valley
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GRACE Observed Total Water Variation

Courtesty of Bridget Scanlon, BEG, Jackson School of Geosciences
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Groundwater depletion in India, August, 2002 — October, 2008

Reported groundwater withdrawals as a 20
percentage of estimated recharge in India —— Total Terrestrial Water
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Groundwater depletion in the Tigris-Euphrates River Basins, 2003-2010

GRACE Trend in Total Water Storage

Tigris-Euphrates River Basins Water storage change from GRACE 250 ' ' ' ' T

200+ Trend: -27.22 mmfyr []
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Time
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Groundwater (GRACE minus Surface Water, Soil Moisture and Snow Water)
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SAUDI ARABIA S Groundwater{GRACE-SWW-Sh-5WE)
g K 200 Trend: -18.26 rm’ H
| Forestand grazing land Arab | KUWAIT () rend; -18.26 mmfyr
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Rain-fed agriculture: grains,

vegetables, fruits
_J Regions influencing the flow 100
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Time

Lake Mead in the U.S.
*Roughly two-thirds of this attributed to a loss of groundwater
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Trends in Freshwater Storage from GRACE, 2002-2010
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Famiglietti et al., 2012, in prep
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Is the water cycle changing?
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Are wet areas getting wetter, dry areas getting drier?

IPCC AR4, Projected Patterns of Precipitation Change

multi-model

©IPCC 2007: WG1-AR4

10 20

Figure SPM.7. Relative changes in precipitation (in percent) for the period 2090-2099, relative to 1980-1999. Values are
multi-model averages based on the SRES A1B scenario for December to February (left) and June to August (right). White
areas are where less than 66% of the models agree in the sign of the change and stippled areas are where more than 90% of

the models agree in the sign of the change.
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Are wet areas getting wetter, dry areas getting drier?

Trends in Freshwater Storage from GRACE, 2002-2010

-150 -100 -50 0 50 100 150

Are we already seeing the predicted redistribution?

Famiglietti et al., 2012, in prep




Can water managers benefit from our data? 50 ™

Trends in total water
storage from GRACE,
™. 2004-2012
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Groundwater depletion in the Tigris-Euphrates River Basins, 2003-2010

GRACE Trend in Total Water Storage

Tigris-Euphrates River Basins Water storage change from GRACE 250 ' ' ' ' T
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Lake Mead in the U.S.
*Roughly two-thirds of this attributed to a loss of groundwater
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Perhaps...we need a pitch man!
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The Communication Challenge
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Communcation: Responsibility or Pain in the Neck?

As a community, we need to elevate our issues
to the level of everyday understanding
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KNOW YOUR
WATER:

TAKEPART.COM/LASTCALL
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Like us on Facebook!
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Dr. Jay Famiglietti

Jay Famiglietti has a passion for, and commitment to, preserving
S Earth's environment for future generations. As Director of the UC
Center for Hydrologic Modeling at the University of California —

N Irvine, Dr. Famiglietti focuses on modeling and remote sensing of
| the terrestrial and global water cycles. His Hydrology & Climate
Research Group is taking a lead role in accelerating

the development of next-generation hydrological models for use
in addressing a number of high priority issues.

Dr. Famiglietti’s work has implications for how we understand the
Earth’s water cycle, its interactions in the land-ocean-atmosphere-
ice system, and for monitoring changes in freshwater availability in
the face of global environmental change. He was a featured
scientist in a film entitled Last Call at the Oasis, which was
produced by the same company that brought us An Inconvenient
Truth.
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