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Drought is a recurring phenomenon characteristic 
of arid and semiarid landscapes that challenges 
efforts to make reliable uses of them. The Unit-
ed States has experienced mounting costs from 

droughts over the last 30 years. The costs of the 2012 drought 
alone surpassed $50 billion.1 In California, as in other west-
ern states, costs of the 2014 drought are already significant 
and growing rapidly. By late spring 2014, preliminary esti-
mates of agricultural economic losses exceeded $2.2 billion, 
and more than 17,000 jobs had been lost.2 Though drought 
impacts many agricultural segments, our main interest here 
is how it has impacted rangelands in California, particularly 
rangelands in the Central Coast region.

California Climate and Common Rangeland 
Types
Much of California enjoys a Mediterranean climate that is 
largely unique in North America. It is characterized by cool 
wet winters and hot dry summers. While occasional weath-
er systems may bring some monsoonal moisture in the sum-
mertime, those events are presently rare and short-lived. 
California’s large geographic extent and considerable topo-
graphic variation have yielded a great many ecological sites 
and associated plant communities. One broad division is 
between the annual grassland type, which commonly exists 

below 1,200 feet in elevation3 and is made up of naturalized 
species, many introduced from the Mediterranean region 
of southern Europe, and the perennial-grass–dominated 
Great Basin sagebrush-steppe type, which is common on 
the east slope of the Sierra Nevada and Cascade mountains 
and the Modoc plateau in the NE portion of the state. The 
annual grasslands of the Central Valley and Central Coast 
regions are often codominant with oak woodlands or savan-
nas, which in many areas are vestiges of their former extent.4 
Weather and growing conditions for California rangelands 
are driven by complex interactions among coastal influenc-
es, elevation and other orographic effects, and distribution 
of summertime heat from the central valleys and southern 
deserts. Precipitation amounts and patterns can vary sub-
stantially over relatively short distances in response to these 
interactions.

History of Droughts in California
According to tree ring records there have been several multi-
decadal dry periods in the past 500 years in California. These 
records reveal a major dry period from 1760 to 18205 and an-
other drought from 1860 to 1885. Severe droughts in 1850–
1851 and 1862–1864, together with other factors, including 
grazing practices, have been implicated in the conversion of 
the former native perennial grassland to a vegetation type 
that is dominated by annual grasses and forbs.6 The severe 
drought from 1862 to 1864 was also implicated in a major 
shift from livestock to cropland production in California.7

There have been at least eight multiyear periods of low 
precipitation in California since 1900. Droughts that exceed 
three years are uncommon, though occurrences in the past 
century include 1929–1934, 1947–1950, and 1987–1992. 
One remarkable example of drought in California was the 
two-year dry period in 1976 and 1977. Precipitation dur-
ing each of these calendar years ranked among five lowest 
amounts ever recorded in California.4

In some years low precipitation results in forage produc-
tion that is well below average. Because the amount and de-
pendability of precipitation increases from south to north, 
and with elevation, the frequency of years with forage pro-
duction significantly below average varies greatly across the 
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state’s annual-type rangelands. Analysis of annual forage pro-
duction data from 26 locations in California’s annual range-
lands reveal that a 50% reduction in range forage production 
rarely occurs north of Sacramento.8 The 50% reduction value 
is important because that is the value used by the USDA 
Farm Service Agency to begin offering assistance programs 
like the Noninsured Crop Disaster Assistance Program. For-
age losses greater than 50% are more common in the rain 
shadow of the Coast Range adjacent to the west edge of the 
San Joaquin Valley.8

California’s annual rangeland forage production also varies 
greatly over short distances due to variations in precipitation, 
soil characteristics, and topography. For example, data from 
San Luis Obispo County reveal that forage reductions are 
less frequent at coastal sites than inland sites.9 This high vari-
ability from year to year and from site to site makes it difficult 
for producers to manage livestock enterprises.

Current Drought in California
State of the Drought
The current drought in California has placed the majority 
of the state in the severe or exceptional drought category ac-
cording to the US Drought Monitor.10 Even though this year 
has received much attention from the media, California has 
actually been experiencing drought conditions for at least six 
out of the last eight years (Fig. 1). The 2013–2014 water year 
was exceptionally low in rainfall and snowpack, and most 
reservoirs did not fill to capacity, many communities are de-
manding water cuts, crops are not being watered, and forage 
production for livestock was significantly below average this 
year. A recent report shows that the 2014 drought is respon-
sible for the greatest reduction in surface water availability 
ever measured.2 Groundwater is expected to make up 75% (5 
million acre-feet) of the water shortage (6.5 million acre-feet) 
for agriculture during 2014. In addition to higher pumping 
costs, this could lead to depletion of groundwater sources, 
wells may dry up, and land may subside. The net water short-
age will affect the Tulare Basin, in the southern Central Val-
ley the most,2 which is in the “exceptional drought” zone. 
Although most crops may be irrigated by pumping ground-
water, where available, rangeland productivity depends on 
rainfall. Rangeland use is not only dependent on forage avail-
ability but water availability as well. It has not been uncom-
mon for pastures to be left with forage still available simply 
because drinking water sources for livestock, whether stock-
water ponds, streams, springs, or wells, have run dry.

It is common that droughts affect the areas south of Sac-
ramento more often than those north of Sacramento.8 The 
Central Coast of California, which is more than 200 miles 
south of Sacramento, is in the heart of the D4 (Exceptional) 
drought rating area of the state (Fig. 1). Within this area, the 
city of Paso Robles, California, has kept rainfall records since 
1887 (Fig. 2). The water years 2006–2007, 2008–2009, 2011–
2012, 2012–2013, and 2013–2014 were all well below average. 
Annual forage production has been monitored in San Luis 
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In late January 2014, I attended the 9th annual California 
Rangeland Conservation Coalition summit in Oakdale, 
California. While past summits have focused on the 
threats posed by real estate development, this year’s event 
focused on a different and, for me, unexpected threat—the 
conversion of our rangelands to orchards and vineyards. 
After returning home from this year’s summit, I happened 
to start watching Ken Burns’ latest PBS documentary, 
The Dust Bowl. As I watched, I was struck by the similarity 
between the attitudes and actions of farmers in the South-
ern Plains in the years leading up to the Dust Bowl and 
our own efforts to convert “unproductive” grasslands into 
intensively farmed orchards. At the risk of being melodra-
matic, I think we should consider the lessons of the Dust 
Bowl and the parallels with today’s rangeland conversion 
in California.

My own “sheepherder” definition of rangeland is any 
land that is too steep, too dry, too wet, too “something” for 
cultivated agriculture. Prehistorically, our rangelands were 
grazed by wild ungulates. Today, California’s rangelands 
are the foundation of our livestock industry: cattle and 
sheep have grazed on rangelands in California for more 
than two and a half centuries. Rangelands continue to 
provide habitat for an incredible array of wildlife and native 
plants—everything from raptors to reptiles and the majestic 
oak to the smallest wildflower. Scientists are increasingly 
convinced that well-managed livestock grazing is crucial 
to the health of the native flora and fauna on our range-
lands. And ranching, as an economic endeavor, is crucial 
to keeping these rangelands intact: it seems that ranching 
and wildlife both require large, contiguous tracts of open 
land.

The wheat boom of the 1920s resulted in the plowing 
of native prairie and planting of wheat on millions of acres 
in the Southern Plains. The price of wheat, driven up by 
World War I, seemed to be on an endless upward path. 
Even though the Plains were prone to periodic drought, 
historian Donald Worster says, “Promoters promised 
that the very act of farming would increase the precipita-
tion—the rain follows the plow.” Wayne Lewis, who grew 
up on a farm in the Oklahoma panhandle, adds, “In the late 
20s, the crops were good, the prices were good and so 
everybody … the thing to do was to break out everything 
and get it in wheat.”18

Not everyone was convinced that the wheat boom 
was beneficial or sustainable. According to Duncan,18 “A 
handful of old timers, especially the cattlemen who had 
been there through those droughts, weren’t so sure [about 
sod-busting the Plains]. To them, the Southern Plains were 
a grassland and the sod should never be turned.” Follow-
ing the stock market crash in 1929 and several years of 
record wheat crops, the price of wheat crashed. As prices 
fell, the federal government encouraged farmers to plant 
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