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Today’s Presentation

Provides the facts about 1) where our water comes
from in Central Valley, and 2) how agriculture (mainly
crop production) accesses and uses it.
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Water is Important for CA, Why?

Because California has/ranks/produces/supplies...
39.54 million population = 12% U.S. population.

5th largest economy globally if were a country.

Nation’s leading agriculture > 50 years.

> 350 ag commodities, generating > $ 47 billion.

> 1/3 country’s vegetables and 2/3 fruit and nuts are grown in CA.

University of California
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Ultra-Productive Central Valley

by : ® Sacramento Valley and San Joaquin Valley

® 20,000 square miles: 50 miles wide x 400 miles
length
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> 230 crops are grown, annual value = $17 billion.

< 1% of total farmland in U.S. produces 8% of
nation’s agricultural output.

Total ag value: $43.5 billion (data for 2013)

Heavily relies on irrigation: 75% and 17% of

irrigated land in California and U.S.
University of California
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Average annual applied water use Statewide applied water use,
(1998-2010) millions of acre-feet (MAF)

Wet year (2006)
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Rain-fed crops in other states need irrigation in California.
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When using the water, we need
to know the source. Where
does the water come from?
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Agricultural water usage in central valley
relies on groundwater, surface water, and
rainfall but to a small extent due to the
unique Mediterranean climate.
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Average Rainfall by Month: Modesto, CA

(1888-2017, source: MID)

January
February
March
April

May

June

July
August
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2.38"
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0.03"
0.20"
0.63"
1.33"
2.10"

Typical Mediterranean
climate lies most of rainfall
during winter. Summer
months are hot and dry.
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Monthly Average Reference Evapotranspiration by ETo Zone (inches/month)

phe : : : Ap : Aug ep @ 0 De 0
1 093 | 140 | 248 | 330 | 403 | 450 | 465 | 403 | 3.30 | 248 | 120 | 062 | 329
2 124 | 168 | 310 | 390 | 465 | 510 | 496 | 465 | 390 | 279 | 180 | 124 | 39.0
3 186 | 224 | 372 | 480 | 527 | 570 | 558 | 527 | 420 | 341 | 240 | 1.86 | 463
4 186 | 224 | 341 | 450 | 527 | 570 | 589 | 558 | 450 | 341 | 240 | 1.86 | 466
5 093 | 168 | 279 | 420 | 558 | 6.30 | 651 | 589 | 450 | 310 | 150 | 093 | 439
6 186 | 224 | 341 | 480 | 558 | 6.30 | 651 | 620 | 480 | 3.72 | 240 | 1.86 | 497
7 062 | 140 | 248 | 390 | 527 | 630 | 744 | 651 | 480 | 279 | 120 | 062 | 433
8 124 | 168 | 341 | 480 | 620 | 690 | 744 | 651 | 510 | 341 | 180 | 093 | 494
9 217 | 280 | 403 | 510 | 589 | 660 | 744 | 682 | 570 | 403 | 270 | 1.86 | 351
10 | 093 | 168 | 310 | 450 | 589 | 7.20 | 806 | 713 | 510 | 310 | 150 | 0.93 | 491
1" 155 | 224 | 310 | 450 | 589 | 7.20 | 806 | 744 | 570 | 372 | 210 | 155 | 531
12 124 | 196 | 341 | 510 682 | 780 | 806 | 713 | 540 | 3.72 | 180 | 0.93 | 534
13 | 124 | 196 | 310 | 480 | 651 | 780 | 899 | 7.75 | 570 | 372 | 180 | 093 | %43
14 | 155 | 224 | 372 | 510 | 682 | 7.80 | 868 | 7.79 | 570 | 403 | 210 | 155 | 57.0
15 | 124 | 224 | 372 | 570 | 744 | 810 | 868 | 7.75 | 570 | 403 | 210 | 124 | 579
16 | 155 | 252 | 403 | 570 | 7.75 | 870 | 930 | 837 | 630 | 434 | 240 | 185 | 625
17 | 186 | 280 | 465 | 6.00 | 806 | 9.00 | 992 | 868 | 6.60 | 434 | 270 | 186 | 66.5
18 | 248 | 336 | 527 | 6.90 | 868 | 960 | 961 | 868 | 690 | 496 | 3.00 | 217 | 716

Source: State of California Department of Water Resources
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Major growing seasons with no or very little
rainfall plus the high monthly ET in summer
limit the reliance of central valley agricultural
production on precipitation.
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The central valley watershed (surface
water) acts as a major water source for
about 1/7 (1 million acres) of total irrigated
acres (> 7 million acres).

Data from USDA 2012 Census of Agriculture
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Sacramento-San Joaquin Delta

Significant water supply to
Northern and Central

er = o
— California.

SIS

Sierra Nevada snowpack
keeps feeding the central
valley river systems.
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Groundwater is the most important source
of supply for California agriculture, which

accounts between 30% and 65% or more of
total supply depending on level of drought.
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Groundwater in Central Valley

ZUSGS

science for a changing world

GROUNDWATER RESOURCES PROGRAM

Groundwater Availability of the
Central Valley Aquifer, California

Professional Paper 1766

U.S. Department of the Interior
U.S. Geological Survey

The largest groundwater reservoirs
accessed by agriculture through
pumping wells.

Runoff that seeps into the aquifer is
the majority of supply.

No state laws regulate groundwater
management.
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Groundwater in Central Valley

Surface water

'~ Fresh-water |

Coast Ranges ; - \
X wE \\recharge” )\

5 =

A5 0% Potentiometric surface for the Slough \Water Water
r.\ 1" “lower part of the aquifer system -~ table movement

0ld saline water

(NS — - —— 1402 an
40 === — - "'1, et

2 2 5 < E) ,g' "

- "1"1:"31"

7 AT
AR GIPy
1"‘ 3

VR, VAN <
: :
A F pmg_.(_vge‘llg
W U AV S N
-— R i Y At

Marine
—deposits i :
\ AL
&
t 1 \ (BLm\%es

Sierra Nevada

Today, most land owners or the local
water district carry the right of
groundwater use in contrast to surface
water use governed by California laws.

Overpumping of central valley
groundwater occurs, somehow
causing a crisis.

\' / Pre- and Post-development of Sacramento Valley
~ Source: USGS
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How the water is accessed to the
agriculture in central valley?
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Central Valley Project (CVP)

Background information

Impact

Friant Dam, Friant, CA
Source: Maven’s Notebook
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Bureau of Reclamation: www.usbr.gov

Central Valley Project (CVP)...

passed in 1933.

was a multi-purpose federal water
management.

aimed to supply urban and agricultural water
for central valley (north to south), produce
electrical power, and prevent flooding.

started to construct facilities in 1938,
Redding to Bakersfield, 400 miles+.

now encompassed about 20 dams, 11 power
plants, and 3 fish hatcheries.
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Central Valley Project (CVP)...

500

500 miles of

canals transport
water to where
needs.

13 million,
5 million,
3 million

CVP stores 13 million
acre feet of water and 5
million goes to irrigate 3

million acres of farmland.

250, 30

More than 250 contractors from
about 30 counties in California

had long-term agreements with
CVP for water supply.
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How the water is used by
agriculture? Irrigate crops
through different systems.
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Total Daily Water Use by State in 2010 (Source: USGS)
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Number of

Irrigated Acres Average Acre-Feet

Selected Crops Farms Harvested Applied per Acre
Corn for grain or seed 489 152,261 34
Corn for silage or greenchop 1,583 363,651 3.1
Sorghum for grain or seed 42 10,305 1.9
Wheat for grain or seed 900 339,188 2.1
Soybeans for beans — — —
Beans, dry edible 164 38,855 2.3
Rice 2,026 1,051,374 4.5
Other small gr'ams (barley, oats, and rye) 334 77,523 1.8 Alfalfa is the most water-
Alfalfa and mixtures 2,412 664,318 3.8 . .
All other hay (dry hay, greenchop, and silage) 2212 437,280 28 consuming crop after rice.
Peanuts for nuts — — —
All cotton 464 274,834 29
Land in vegetables 3,374 1,018,036 2.8 Irrigation Applied to
Sweet corn 113 28,420 25 Selected CrO S in
Tomatoes in the open 1,036 283,287 2.7 p
Lettuce and romaine 261 197,716 25 California (Data are 2013).
Potatoes, excluding sweet potatoes 163 63,101 1.7
All berries 1,280 33,443 0.6 Source: USDA-Farm and
Land in orchards 31,859 2,576,601 2.7 R h Irri ation Surve
All other crops (see text) 3,819 249,561 2.7 anc g y
Pastureland, all types 3,786 433,570 2.0
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Net water use (water consumed by

Safflower 51 lied ff
Potato i 45 = Net Water (TAF) thtijl crop) = water applied - runo
Fresh tomato 55 and seepaage.
Sugar beet a7 TAF - thousand p g
Dry bean 140 acre feet of water _
Cucumber, melon, squash 138 Again, pasture crops and nut crops
Onion Garlic 161 consume the most amount of
_ Processing tomato 548 water.
Grains (wheat, barley, oats, hay) 545
Cotton 726
Vegetables, non-tree fruits 899
Citrus, olives, dates, avocado 1,049
Vine crops, grapes, raisins 1,183
Misc. grains, sugar 1,096
Corn 1,507
Fruit trees, figs, walnut, other 1,655
Rice 1,517
Irrigated Pasture 2,270 Net Water Use for Selected Crops
Almonds, pistachios 2,892 . . .
ATl sesa| N California (Data are 2015).
750 1,500 2,250 2,000 2,750

Source: California Water Blog.
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Furrow irrigation has an Despite of low irrigation

efficiency between 70%-75%. efficiency, furrow and
flood irrigation still

account for about 45% of
| all irrigated lands.

’*%k:m : B R
Irrlgatlon efﬂmency ratlo of volume of water used to

produce a crop to volume of water taken from a water
source. University of California

Agriculture and Natural Resources



Adoption of drip
irrigation doubled in the
past 25 years, now
accounting for about

0% of all irrigated
lands. It includes
surface and sub-surface
drip, and micro-sprinkler
irrigations.
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Trends in Irrigation Method in Central Valley, by Hydrological Region (2001 and 2010).

Hydrological
Region

Sacramento

River

San Joaquin
River

Tulare Lake

Furrow and Flood
2001 2010
56% 52%
54% 45%
571% 47%

Drip Irrigation

2001 2010
20% 30%
35% 43%
36% 42%

Sprinkler
2001 2010
21% 16%
8% %
6% 8%

Other

2001 2010
3% 2%
3% 5%
1% 3%

Source: California Water Plan Update 2013, California Department of Water Resources.
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Conclusions

Two major water source: groundwater and surface water.

Water supplies from north to south.

Central Valley Project contributes water access to central
valley agriculture.

Drought drives growers to adopt drip irrigation for higher
efficiency.
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GOOD LUCK!
THANK YOU

Zheng Wang, Ph.D.
UCCE Vegetable and Irrigation Advisor
209.525.6822
zzwwang@ucanr.edu
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