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In the Central Valley, water is the catalyst needed for 
agriculture to realize the full benefits of the region's avail
able land resource and sunshine. Rivers draining the 
Sierra Nevada and groundwater, in combination, supply 
Central Valley farmers with the water required to support 
one of the greatest agricultural economies in the world.l 
The southern half of the Central Valley is recognized as 
ontaining five of the nation's top ten agricultural coun

ties, and in many years three of these lead the nation in 
terms of the value of crops sold.2 California is ranked first 
.n the nation in the production of more than twenty farm 
commodities, largely on the basis of Central Valley agri
cultural output that is made possible by irrigation.3 

While irrigation is a major factor in California's lead
ing position in agricultural production, irrigation is also 
responsible for a complex array of water quantity and 
quality issues in the Central Valley. In addition, irrigation 
has required development of a complicated network of 
water delivery systems which involve many legal, eco
nomic, social, and institutional factors. Perhaps the fore
most water issues in the Central Valley are the spatial 

*Dr. Shelton is Associate Professor of Geo}<raphy at the University 
of California, Davis. 

95 



96 THE CALIFORNIA GEOGRAPHER 

1naldistribution of surface water on the one hand and the 
agricultural demand for water on the other. These issues, 
more than most other water resource questions in the re
gion, emphasize the need for consideration of spatial 
diversity and scale in achieving comprehensive under
standing of the problems. 

The Central Valley, even though it is often depicted as 
a single landscape unit, is a composite of numerous en
vironmental settings. The surface water supply for the 
entire valley exceeds the water consumed by irrigated 
crops, but this apparent abundance of water masks im
portant local water shortages. The purpose of this paper is 
to analyze the spatial variations of surface water supply 
and crop evapotranspiration in the Central Valley. The 
term "crop evapotranspiration" is employed to define the 
consumptive water use requirements of agriculture which 
are determined climatically and are independent of irri
gation practices and other human influences. The four 
principal hydrologic subbasins which form the Central 
Valley are employed in the study as a logical basis for 
assessing spatial diversity. Knowledge of the spatial dis
parity between surface water supply and consumptive 
water use by agricultural crops in the Central Valley is a 
significant factor in developing comprehensive water de
velopment programs as the limits of the developed water 
supply are approached. 

The Central Valley Setting 

The Central Valley is a structural depression between 
the Coast Ranges and the Sierra Nevada which has been 
filled by alluvium derived from the mountains. It is ap· 
proximately 640 kilometers (km) long, 48 to 112 km wide, 
and covers about 52,000 sq. km. For hydrological purposes, 
the Central Valley is commonly divided into the Sacra· 

mento, Delta, San Joaquin, and Tulare subbasins (Figure 
1). The two largest subbasins are the Tulare and Sacra· 

mento at the south and north ends of the valley, respec· 
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tively. The Tulare subbasin is 42 percent larger than the 
Sacramento subbasin; and it is larger, by some 252,000 
hectares, than the Delta and San Joaquin subbasins. 

In the Central Valley, precipitation is normally very 
limited from April to October, when the energy demand 
for moisture is highest. The disparity between seasonal 
moisture supply and demand is illustrated by climatic 
water balance graphs4 for selected Central Valley stations 
(Figure 2). In the water balance graphs, precipitation quan
tifies the moisture supply; and potential evapotranspi
ration, computed by using an algorithm for California 
stations,S defines the energy demand for moisture. 

The graph for Willows shows that 87 percent of the 
rainfall occurs in the six months of November to April. 
Approximately 40 percent, or 158 millimeters (mm), of the 
precipitation during these months is allocated to surplus, 
which is water available to support groundwater recharge 
and streamflow. From May to September, precipitation is 
unable to satisfy the energy demand for moisture; and a 
water deficit of 542 mm occurs. "Deficit" quantifies the 
difference between precipitation and potential evapotrans
piration, and it indicates the additional moisture plants 
can use if water is supplied by irrigation. 

The four water balance graphs (Figure 2) serve to il
lustrate that Central Valley precipitation decreases from 
north to south. Annual precipitation is 454 mm at Wil

lows and decreases to 147 mm at Bakersfield. However, 
the pattern of energy demand for moisture, as indicated by 
potential evapotranspiration, is more complex. The quan
tity of annual potential evapotranspiration is similar at 
Willows and Merced, in the Sacramento and San Joaquin 
subbasins respectively. At Lodi, in the Delta subbasin, an
nual potential evapotranspiration decreases by about 9 
percent, due to the cool ocean breeze which enters the 
Central Valley through the Carquinez Strait and reduces 

summer water requirements at most sites in this sub
basin.6 Annual potential evapotranspiration at Bakers-
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Figure 2. Water balance graphs for representative stations 
in the Central Valley. 
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field, in the Tulare subbasin, is 13 percent higher than at 
Willows and Merced. This means that the north to south 
decrease in the moisture input becomes especially signifi
cant in the Tulare subbasin where the energy demand for 
moisture is greatest. 

All four of the stations experience a significant mois
ture deficit during the summer (Figure 2). Deficit occurs 
during the seven months from April through October at 
the stations in the Sacramento, Delta, and San Joaquin 
subbasins, and during the nine months from March 
through November at Bakersfield in the Tulare subbasin. 
The deficit at Lodi of 468 mm is slightly less than the an
nual deficit at the other stations due to the lower summer 
energy demand for moisture in the Delta subbasin. In gen
eral, the magnitude of the moisture deficit increases from 
north to south in the Central Valley. The deficit of 547 
mm at Willows is nearly one-third smaller than the defi
cit of 806 mm at Bakersfield. This Central Valley pattern of 
deficit is a product of the decrease in precipitation from 
north to south, coupled with the north to south increase 
in the energy demand for moisture. 

The persistence and magnitude of moisture deficit at 
Central Valley stations means that moisture surplus at 
these stations must be small. Data for Willows, in the 
Sacramento subbasin, show that surplus occurs in the four 
months of December through March. However, the 158 
mm of surplus is a relatively small quantity; and it rep
resents only 35 percent of the annual precipitation for the 
station. Both the number of months with a surplus and 
the magnitude of the surplus decrease southward in the 
Central Valley. At Bakersfield, in the Tulare subbasin, the 
147 mm of precipitation are totally consumed by evapo
transpiration; and there are no months with a moisture 
surplus. 

Central Valley farmers use meager summer rainfall t? 
their advantage in that plowing, planting, fertilizer appll
regard for disruptions caused by precipitation. In addition, 
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crops are larg�ly free from plant diseases and unaffecterl hv 
weather risks that plague more humid regions.7 Absence 
of summer rainfall means, however, that water must be 
rnade available for irrigation. In addition, the meager Cen
tral Valley moisture surplus indicates that water for irriga
tion must originate in the more humid environments 
adjacent to the valley. 

Spatial Characteristics of the Surface Water Supply 

Surface runoff provides 60 percent of the water used in 
California and a slightly larger proportion of that used for 
Central Valley agriculture. The state produces about 87.6 
km3 of runoff annually; and over 33.6 km3, or 38 percent, 
of this total is provided by rivers draining into the Central 
Valley. While most of the runoff occurs during the cooler 
months of the year, seasonal variations in streamflow 
have been modified by dams and reservoirs which regu
late stream discharge. Controlled releases from impound
ments serve to dampen peaks and troughs in the natural 
streamflow regime. The Sacramento subbasin alone con
tains about one-third of the reservoirs in California and 
about one-half of the state's total reservoir storage ca
pacity. 

Since the streamflow regime can be regulated, the spa
tial distribution of runoff presents a somewhat greater 
problem than seasonal flow variations.8 Unimpaired run
off, because it approximates natural stream discharge, is a 
useful tool for representing the spatial variation in runoff. 
This expression of runoff is a calculated quantity derived 
by adjusting measured streamflow for changes in reser
voir storage, known or estimated channel losses, and 
water diversions either into or out of the watershed. Un
impaired runoff is a close approximation of the stream
flow that would occur without human intervention. The 
principal advantage of employing unimpaired runoff is 
that it provides a reliable indicator of the naturally-occur
ring water supply. 
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Unimpaired runoff decreases from north to south in 
the Central valley, reflecting the greater runoff produc
tivity of the northern and central Sierra Nevada (Figure 
3). Rivers in the Sacramento subbasin discharge about 21.8 
km3 annually, or 65 percent of the total streamflow for the 
Central Valley (Table 1). Stream discharge in the San 
Joaquin subbasin accounts for another 21 percent of avail
able Central Valley water. 

The Cosumnes and Mokelumne rivers drain into the 
Delta subbasin, but these rivers are the second and fifth 
smallest of the fourteen major rivers in the Central 
Valley. Consequently, the Delta subbasin has the smallest 
surface water supply from rivers draining directly from 
the Sierra Nevada (Table 1). 

The Kings, Kaweah, Tule, and Kern rivers in the 
Tulare subbasin produce a combined runoff of 3.6 km3, 
which is about 11 percent of the total for the Central Val
ley (Table 1). Within the Tulare subbasin, the water supply 
is dominated by the Kings River, which accounts for 57 
percent of the total subbasin discharge. The relatively 

Table 1. SURFACE WATER SUPPLY AND WATER 
CONSUMED BY CROPS FOR THE CENTRAL 

VALLEY SUBBASINS 

Crop Crop 
Runoff! Areab Evapotranspirationc 
(Cubic (1,000 (Cubic 

Subbasin hectometers) hectares) hectometers) 

Sacramento 21,800 612 6,900 

Delta 1,300 312 2,900 

San Joaquin 6,900 546 5,600 

Tulare 3,600 1,371 12,300 

TOTAL 33,600 2,841 27,700 

a Adopted from Department of Water Resources Publications. 
b Adopted from Stewart, note 14. 

CC:omputed by author. 
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Figure 3. Selected characteristics of water supply and irrigated 
crops for Central Valley subbasins. 
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meager quantity of surface water available in the Tulare 
subbasin is emphasized by comparison with the average 
runoff of the American River. Though the American 
River is the third largest river in the Sacramento sub
basin, its flow is only slightly less than the total stream 
discharge in the Tulare subbasin. 

Another significant feature of the Central Valley spa
tial pattern of runoff is the predominant eastern origin of 
streamflow. All major Central Valley rivers drain from 
the Sierra Nevada on the east side of the valley (Figure 1). 
The western edge of the Central Valley is in the rain
shadow of the Coast Ranges; and, accordingly, precipita
tion is modest compared to the amounts received at 
similar elevations along the valley's eastern boundary. 
The Sierra Nevada foothills along the eastern edge of the 
valley occupy windward exposures, which largely ac
counts for their greater precipitation. Except in the Sacra
mento subbasin, the west side of the Central Valley is 
largely devoid of significant streamflow. 

Some of the imbalance of surface water supply is miti
gated by the large volume of groundwater which under
lies the Central Valley. The deep alluvium of the valley 
floor provides subsurface storage that constitutes the 
largest groundwater reservoir in the state. It is estimated 
that nearly 123.4 km3 of groundwater is available at depths 
ranging to 1,200 meters below sea level. Nearly 80 percent 
of the groundwater storage is in the southern half of the 
Central Valley where the surface water supply is smallest.9 

This means that groundwater as a proportion of the total 
natural water supply is greatest in the San Joaquin and 
Tulare subbasins and that the volume of groundwater 
used is greater in the southern than in the northern por
tion of the valley. Nevertheless, between one-third an� 
one-half of the irrigated acreage in each subbasin is irn
gated by groundwater (Figure 3). Percentages for the Delta 
and Tulare and for the Sacramento and San Joaquin sub
basins are similar. 
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In recent years, excessive pumping of groundwater in 
the San Joaquin and Tulare subbasins has resulted in the 
net loss, or overdraft, of approximately 1.85 km3 annually. 
Such an overdraft gradually decreases the store of water 
and increases the cost of pumping. Nevertheless, ground
water continues to supply about one-third of the water 
used for irrigation in the Central Valley.lO 

Crop Evapotranspiration 

The Central Valley is the largest irrigated area west of 
the Rocky Mountains. ll Irrigation first occurred in the 
Central Valley during the early 1850's when water was 
diverted from streams near Davis and in the Cache Creek 
basin of the Sacramento Valley. Irrigation in the San 
Joaquin Valley near Fresno was initiated about 1870.12 The 
spread of irrigation has been most rapid since the 1950's, 
when water was made available by the Central Valley Pro
ject, developed by the United States Bureau of Reclama
tion, and when the State Water Project, constructed by the 
State of California, became operational in 1967. Between 
1959 and 1975, Central Valley irrigated acreage increased by 
43 percent; and consumptive water use, or evapotranspi
ration, by irrigated crops increased 32 percent.13 

Today, some 2.9 million hectares of irrigated crops 
occupy approximately 57 percent of the Central Valley and 
account for over 75 percent of California's irrigated acre
age. No other single area in the state contains as much as 7 
percent of the total irrigated acreage. As a proportion of 
the total area of the Central Valley, irrigation increases 
from north to south (Figure 3), with the Tulare subbasin 
containing 1.4 million hectares which represents 48 per
cent of Central Valley irrigated land (Table 1). Central 
Valley crops receive 32.3 km3 of applied water, or over 77 
percent of the irrigation water used statewide.14 

The amount of water used to grow a crop depends on a 
number of physical and biological factors, but evapotrans
piration is commonly considered the most important.lS 
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Most evapotranspiration losses take place through trans
piration of water through the plant, which is directly 
related to crop biomass production by photosynthesis. In 
this context, total crop evapotranspiration is the most 
reliable comparative indicator of the actual water used by 
crops. Total crop evapotranspiration is less than the vol
ume of applied water, which is influenced by factors such 
as type of irrigation application, conveyance losses, field 
losses, and the cost of water. At the same time, total crop 
evapotranspiration is commonly greater than evapotrans
piration of applied water, which does not include mois
ture provided to plants by precipitation. 

While potential evapotranspiration (discussed earlier, 
Figure 2) could be used as an estimate of crop evapo
transpiration, crop-specific evapotranspiration data avail
able for the Central Valley provide better estimates of 
these quantities. The greater energy loadings and higher 
temperatures in the southern San Joaquin and Tulare sub
basins cause the annual evapotranspiration of some crops 
to be higher in these subbasins than in the Sacramento 
subbasin. In addition, cooler conditions in the Delta sub
basin are indicated by crop water requirements of 25 to 50 
mm less than in other subbasins.16 For this study, esti
mates of areal crop evapotranspiration in each of the 
Central Valley subbasins are derived by multiplying the 
published acreage for a specific crop by the crop's unit 
eva potranspira tion.17 

Evapotranspiration from irrigated crops in the Central 
Valley is approximately 27.7 km3 annually, and 64 percent 
of this moisture flux occurs in the San Joaquin and Tulare 
subbasins (Table 1). Irrigated pasture produces the largest 
evapotranspiration flux of 4,800 cubic hectometers (hm3) 
followed closely by 4,500 hm3 for alfalfa and 4,400 hm: 
for field crops (Table 2). These three sources combined 
account for 50 percent of the total annual evapotranspi
ration from irrigated crops in the Central Valley. Each 
subbasin contains a slightly different mix of crops, how-
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Table 2. ANNUAL EVAPOTRANSPIRATION IN CUBIC 
HECTOMETERS FOR SELECTED CROPS IN THE 

CENTRAL VALLEY SUBBASINS 

Crop 
Alfalfa 
Cotton 
Deciduous Orchard 
Field Crops 
Other Vegetables 
Pasture (Irrigated) 
Rice 
Subtropical Orchard 
Sugar Beets 
Tomatoes 
Vineyards 

TOTAL 

Sacra
mento 

656 

0 

987 

910 

123 

1,937 

1,714 

14 

310 

260 

17 

6,928 

Delta 

398 

0 

336 

626 

272 

689 

46 

0 

228 

179 

145 

2,919 

San 
joaquin 

1,212 

352 

995 

650 

222 

1,460 

141 

15 

92 

97 

355 

5,591 

SoURCE: Computed by author, using data from Kodani, 
note 6, and Stewart, note 14. 

Tulare 

2,274 

3,200 

828 

2,263 

1,049 

708 

17 

493 

274 

93 

1,111 

12,301 

ever; and this accounts for the maximum evapotranspi
ration flux within a specific subbasin (Table 2). These 
differences in evapotranspiration represent spatial varia
tions in climate and cropping patterns within the Central 
Valley. 

Irrigated crop evapotranspiration in the Central Valley 
is dominated by the Tulare subbasin, which accounts for 
44 percent of the total (Table 1). Evapotranspiration of 12.3 
km3 in the Tulare subbasin is nearly twice as large as the 
6.9 km3 of evapotranspiration for the Sacramento sub
basin, which is the second largest. The Tulare subbasin 
contains about 48 percent of the irrigated area in the 
Central Valley. The Sacramento subbasin contains 22 per
cent of the irrigated area and accounts for about 25 percent 
of the crop evapotranspiration. The combined Delta and 
San Joaquin subbasins contain 30 percent of the irrigated 
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area and contribute about 30 percent of total crop evapo
transpiration. 

An array of crops accounts for the majority of crop 
evapotranspiration in each subbasin. Irrigated pasture and 
rice are the leading sources of crop evapotranspiration 
in the Sacramento subbasin, and together they produce 
about 53 percent of the moisture flux for this subbasin 
(Table 2). The major sources of crop evapotranspiration in 
the Delta subbasin are irrigated pasture and field crops, 
which account for slightly less than one-half of the total 
evapotranspiration for the subbasin. In the San Joaquin 
subbasin, irrigated pasture and alfalfa produce nearly half 
of the crop evapotranspiration. Cotton, alfalfa, and field 
crops account for about 63 percent of the evapotranspi
ration in the Tulare subbasin (Table 2). 

The crop acreage data in Table 2 illustrate that the re
lationship between crop acreage and evapotranspiration is 
variable among the subbasins. The largest acreage crops in 
the Sacramento and San Joaquin subbasins produce the 
greatest evapotranspiration. In the Delta subbasin, how
ever, field crops comprise the largest acreage by about 30 
percent; but even so they rank as the second largest source 
of evapotranspiration. In the Tulare subbasin, field crops 
occupy the second largest area; but as a source of evapo· 
transpiration they are exceeded by both cotton and alfalfa. 
In addition, vineyards comprise the fifth largest crop acre
age and the fourth largest source of evapotranspiration in 
the Tulare subbasin. 

The summation of crop evapotranspiration for each 
subbasin reveal� the expected relationship of increasing 
crop evapotranspiration as crop acreage increases (Table 1). 
In general, this results in a pattern of increasing total crop 
evapotranspiration from north to south _in the Central 
Valley. Closer examination of the data, however, indicates 

a more complicated relationship. For example, crop acre· 

age is 11 percent greater in the Sacramento than in the S�I1 
Joaquin subbasin, but the total crop evapotranspiration lS 
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19 percent greater in the Sacramento subbasin. The gen

ralization of increasing north to south total crop evapo

�ranspiration applies satisfactorily only for the Delta, San 

Joaquin, and Tulare subbasins. 
Additional insight is gained by expressing total crop 

evapotranspiration as if it was distributed evenly over the 

irrigated area in each subbasin. This is analogous to the 
commonly accepted technique of expressing runoff in 
terms of a layer of water spread evenly over the drainage 
basin. Furthermore, because differences in the size of the 
contributing area are incorporated in the calculation, this 
approach enhances comparison of the subbasin data. 

Expressing total crop evapotranspiration as an area
adjusted quantity reveals that the Sacramento subbasin 
has the largest value of 1114 mm and the Tulare subbasin 
has the smallest value of 887 mm (Figure 3). Except for the 
Delta subbasin, where crop evapotranspiration is lower 
due to the reduced energy demand for moisture, the gen
eral pattern revealed by crop evapotranspiration per unit 
area is a decrease from north to south in the Central 
Valley. This pattern is the opposite of the trend in the 
energy demand for moisture across the region, but it 
should not be unexpected. The implication is that crop 
water requirements are considered in the choice of crops 
within each subbasin, and crops with the highest water 
demands are grown in the subbasins where the surface 
water supply is most abundant. Therefore, the greatest 
depth of water consumed per unit area by crop evapo
transpiration is in the Sacramento subbasin; but the great
est volume of water consumed by crop evapotranspiration 
is in the Tulare subbasin where the crop acreage is largest. 

Surface Water Supply and Crop Evapotranspiration 

While the Central Valley surface water supply displays 
a pattern of decreasing availability from north to south, 
the volume of total crop evapotranspiration is greatest in 
the southern portion of the valley; and it decreases north-
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ward (Figure 3). These contrasting spatial variations in 
water availability and use represent the central issues in 
water development planning for the Central Valley. 

The data in Table 1 show that the Central Valley sur
face water supply exceeds crop evapotranspiration by 
about 6 km3. However, 65 percent of the water supply is 
in the Sacramento subbasin; and 64 percent of the crop 
evapotranspiration occurs in the San Joaquin and Tulare 
subbasins. The available supply is greater than crop evapo
transpiration in the Sacramento and San Joaquin sub
basins, but crop evapotranspiration is greater than the 
surface water supply in the Delta and Tulare subbasins. 

In the Sacramento subbasin, water is abundant; and 
crop evapotranspiration is equal to about one-third of 
available runoff. Expressed another way, crop evapo
transpiration in the Sacramento subbasin is just slightly 
greater than the combined unimpaired runoff of the 
Feather and Yuba rivers, which is 38 percent of the total 
basin runoff. Consequently, the flow of the Sacramento 
and American rivers represents the extent to which the 
surface water supply in the subbasin exceeds crop evapo
transpiration. 

The available surface water supply in the San Joaquin 
subbasin exceeds crop evapotranspiration by approxi
mately 1.3 km3. This difference is roughly equal to the 
average annual unimpaired runoff for the Stanislaus 
River, which accounts for 20 percent of the surface water. 

Both the surface water supply and crop evapotranspi
ration in the Delta are the smallest of the four subbasins. 
Nevertheless, a water deficiency exists because crop evapo
transpiration is more than twice as large as the surface 
water supply, or about 1.6 km3 greater. The greater mois
ture loss is possible because the Delta receives strearn 
discharge that represents runoff from the Sacramento and 
San Joaquin subbasins, and over half of the crop acreage in 
this subbasin is irrigated by groundwater (Figure 3). 
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The water deficiency is greatest in the Tulare subbasin, 
where crop evapotranspiration of 12.3 km3 is over three 
times greater than the surface water supply of 3.6 km3 
(Table 1). Even assuming that one-third of the crop evapo
transpiration can be provided by groundwater, an addi
tional 4.6 km3 of water is used by crops. This water need is 
equivalent to 82 percent of the average annual unim
paired flow of the Feather River, or 43 percent of the an
nual unimpaired flow of the Sacramento River. 

The additional water required to sustain crop evapo
transpiration within the Tulare subbasin is provided by 
importing water from the Sacramento and San Joaquin 
subbasins. Surface water is made available to the Tulare 
subbasin by the extensive network of water storage and 
transmission facilities of the Central Valley Project and 
the State Water Project. These delivery systems provide 
irrigation water that is distributed to farmers by a variety 
of nonprofit irrigation companies, irrigation districts, and 
water districts of various types. IS 

In a typical year, Central Valley Project deliveries to the 
Tulare subbasin total 4.7 km3, and State Water Project 
deliveries are 1.4 km3. The combined supply of surface 
water, groundwater, and imported water is approximately 
1.5 km3 greater than the moisture used by crop evapo
transpiration. Although this is a large volume of water, it 
comprises a difference of only about 12 percent, which is a 
realistic value for large irrigation projects. This water rep
resents conveyance losses, field losses, and water applied 
to crops in excess of the amount actually used in evapo
transpiration. Some of this water will become recharge 
for groundwater reservoirs, and some will become farm 
drainage water. 

Conclusions 

Irrigated agriculture is not the only use for surface 
water in the Central Valley. Competition between urban 
and agricultural water users is becoming increasingly 



112 THE CALIFORNIA GEOGRAPHER 

fierce as the limits for the developed surface water supply 
are approached. For this reason, knowledge of the spatial 
aspects of the surface water supply and the water actually 
consumed by crop evapotranspiration is needed for mak
ing informed water policy decisions. 

Climatic water budget graphs for representative sta
tions provide a useful comparison of the coincidence of 
precipitation and potential evapotranspiration in the four 
Central Valley subbasins. These data indicate that, except 
for the Tulare subbasin, the monthly occurrence and 
magnitude of the moisture deficiency is largely a product 
of the north to south decrease in precipitation. The mois
ture deficiency in the Tulare subbasin is larger in magni
tude, and also occurs in more months, due to a smaller 
amount of precipitation in this subbasin as well as an 
increased energy demand for moisture as indicated by 
potential evapotranspiration. 

The small quantity of surplus depicted in climatic 
water budget graphs for representative stations illustrates 
the basis for the Central Valley's dependence on runoff 
originating in more humid environments. Unimpaired 
runoff for rivers draining into the Central Valley defines a 
distinct pattern of spatial variability among the subbasins. 
Rivers flowing into the Sacramento subbasin in the north 
deliver nearly two-thirds of the surface water supply of 
the entire Central Valley. At the opposite end of the 
valley, however, rivers flowing into the Tulare subbasin 
account for only about 10 percent of the surface water 
supply. The large groundwater supply in the San Joaquin 
and Tulare subbasins is a significant resource which helps 
to offset the meager surface water supply in the southern 
portion of the Central Valley. 

Water consumed by crop evapotranspiration in the 
Central Valley accounts for over 80 percent of the surface 
water draining into the valley. The largest volume of 
water consumed by crop evapotranspiration is in the 
Tulare subbasin where the crop acreage is greatest. How� 
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ver, crop evapotranspiration adjusted for crop acreage is e 
rea test in the Sacramento subbasin and least in the 

�ulare subbasin. This not only reflects differences in 

specific crop evapotranspiration among the subbasins, but 

also indicates differences in the dominant crops grown in 

each subbasin. The Sacramento subbasin can support large 

acreages of high water use crops, such as irrigated pasture 
or rice, because of the abundant supply of surface water. 
The Tulare subbasin has significantly larger acreages in 
several crops, but these crops consume more modest 
amounts of water. Nevertheless, evapotranspiration from 
the large acreage of irrigated crops in the Tulare subbasin 
is capable of consuming the available surface water 
supply, about 4 km3 of groundwater, and a slightly larger 
quantity of water imported from the Sacramento and San 
Joaquin subbasins. 

Knowledge of the full extent of spatial and quantitative 
characteristics of Central Valley surface water supply and 
crop evapotranspiration is required to make informed 
choices among competing water demands. Additionally, 
other water issues must be considered, because the use of 
water for irrigation creates related water dilemmas. For 
example, groundwater overdraft problems are a serious 
concern, especially in the southern portion of the Central 
Valley. At times, surface water transfers lower water lev
els in rivers, streams, and reservoirs to such an extent that 
other water uses are impaired. A broad spectrum of water 
quality issues, including the disposal of farm drainage 
water, are posing increasingly difficult problems for water 
users in the Central Valley. 

Since irrigation is one of the most effective means of 
increasing farm production, it is hardly surprising that the 
productivity of California agriculture is a central issue in 
the continuing debate over state water policy. The dis
parate pattern of Central Valley surface water supply and 
crop evapotranspiration and the magnitude of the water 
supply and demand differences within the region repre-
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sent only two of the numerous issues facing California's 
water planners. These are significant considerations, how
ever, because of the dominant role of Central Valley 
streams as a source of water for other areas of the state as 
well as the important contribution this region makes to 
agricultural production for both the state and nation. 
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