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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. 



California Agriculture

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.  

Source: California Water 101 and U.S. Census Bureau

The Golden State has/ranks/produces/supplies…



Ultra-Productive Central Valley
Sacramento Valley and San Joaquin Valley

22,500 square miles: 50 miles wide x 450 miles 

length

Source: USGS

> 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. 



Ultra-Productive Central Valley
Nation’s largest patch of Class 1 soil

Source: USGS

25-degree swing day to night temperature

300 days sunshine per year

Cool-season to warm-season vegetables: 

broccoli, pepper, watermelon, melon, processing 

tomato, onion, carrot, etc. 

Processing tomato: 95% are produced from 

California compared to 5% from all other states.  



The best soil for 

agriculture have no or 

few limiting factors. Soils 

with a high number of 

limiting factors are 

problematic and require 

remediation for 

agricultural production. 

Type of impediments: saline, drought, shallow 

soils, high slope, low fertility, etc.

FCC = Fertility Capability Classification  

Source: UN-FAO



The other side of the “prosperity” 

coin is “challenges”. 

Water availability and quality are the 

biggest challenges. 



300 public water systems with unsafe 

drinking water

>1 million suffered each year

Small towns and unincorporated 

communities in Central and Salinas valley

Arsenic and fertilizer residues



Source: California Department of Water Resources (2013)

Agriculture accounts for about 

30-40% of total water statewide, 

but over 70% applied in central 

valley. 

Almost all crops in central 

valley need to be irrigated. 

1 acre foot = 43,560 cubic feet = 325,651 gallons



CA

TX

Total Daily Water Use by State in 2010 (Source: USGS)

Irrigation



Rain-fed crops in other states need irrigation in California. 



When using the water, we need 

to know the source. Where 

does the water come from?



Agricultural water usage in central valley 

relies on groundwater, surface water, and 

rainfall but to a small extent due to the 

unique Mediterranean climate. 



Average Rainfall by Month: Modesto, CA 

(1888-2017, source: MID)
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Typical Mediterranean 

climate lies most of rainfall 

during winter. Summer 

months are hot and dry.   



Source: State of California Department of Water Resources



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. 



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



Source: https://earthjustice.org

https://earthjustice.org/features/the-california-drought


SAC-

SJ 

Delta

Sacramento River Watershed

Flows south for 450 miles.

San Joaquin River Watershed

Flows northwest for 365 miles.



Source: Worldislandinfo.com

Sacramento River

San Joaquin River

Sacramento-San Joaquin Delta 

Significant water supply to 

Northern and Central 

California.

Sierra Nevada snowpack 

keeps feeding the central 

valley river systems.



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.  



Groundwater in Central Valley

The largest groundwater reservoirs 

accessed by agriculture through 

pumping wells.

Runoff that seeps into the aquifer is 

the majority of supply. 

The groundwater is stored in more 

than 450 reservoirs.



Pre- and Post-development of Sacramento Valley

Surface water

Groundwater reservoir

Source: USGS

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.

Groundwater in Central Valley



How the water is accessed to the 

agriculture in central valley?



Central Valley Project (CVP)

Background information

Impact

Friant Dam, Friant, CA

Source: Maven’s Notebook



Central Valley Project (CVP)…

Redding

Bakersfield

Bureau of Reclamation: www.usbr.gov

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.  



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. 



How the water is used by 

agriculture? Irrigate crops 

through different systems. 



Irrigation Applied to 

Selected Crops in 

California (Data are 2013).

Source: USDA-Farm and 

Ranch Irrigation Survey.

Alfalfa is the most water-

consuming crop after rice.  



Net Water Use for Selected Crops 

in California (Data are 2015).

Source: California Water Blog.

Net water use (water consumed by 

the crop) = water applied – runoff 

and seepage.

Again, pasture crops and nut crops 

consume the most amount of 

water. 

TAF = thousand 

acre feet of water



Irrigation efficiency: ratio of volume of water used to 

produce a crop to volume of water taken from a water 

source.  

Furrow irrigation has an 

efficiency between 70%-75%.

Despite of low irrigation 

efficiency, furrow and 

flood irrigation still 

account for about 30-40% 

of all irrigated lands. 



Adoption of drip 

irrigation doubled in the 

past 25 years, now 

accounting for about 40-

50% of all irrigated lands. 

It includes surface and 

sub-surface drip, and 

micro-sprinkler 

irrigations.  

Drip irrigation has an 

efficiency as high as 90%.  



Trends in Irrigation Method in Central Valley, by Hydrological Region (2001 and 2010).

Hydrological 

Region

Furrow and Flood Drip Irrigation Sprinkler Other

2001 2010 2001 2010 2001 2010 2001 2010

Sacramento 

River

56% 52% 20% 30% 21% 16% 3% 2%

San Joaquin 

River

54% 45% 35% 43% 8% 7% 3% 5%

Tulare Lake 57% 47% 36% 42% 6% 8% 1% 3%

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



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. 

Conclusions
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