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ABSTRACT: Survey datn collected in the San Josquin Valley of
southern California and the Grand Valley of western Colorade
revesl that residents of both nrens believe that a severe sustained
drought is likely to oceur within the next 20-25 years and that their
communitics would be sericusly impacted by sueh an event.
Although a scvere sustained drought affecting the Colorado River
Basin would causc major cronomic and sacial disruptions in these
and other communities, residents express little support for water
management niternntives that would require significant shilts in
economic develapment activilies or in water use and allecation pat-
terns. In particular, residents of these areas express little support
[or strategies such as construction and growth moratoriums,
mandatory waler conservation programs, water transfers from low-
to high-population areas, waler marketing, or reatlocntions of
water from agricultural to munieipal/industrial uses. This rejection
of wnter management strategies that would require a departure
from *business as usual® with respect Lo water use and allocations
severcly restricts the capacity of these and similar communities to
respond cifectively should a severe sustained drought oceur,

(KEY TERMS: drought; social and polilical; water management;
water conservation; woter policy/reguintion/decision making.)

INTRODUCTION

Human social systems are integrally linked to eco-
logrical systems (Duncan, 1961). They are therefore
highly vulnerable to major environmental changes,
especially if changes are either poorly anticipated or
occur extremely rapidly (Little and Krannich, 1989).
Both the literature on social response to natural dis-
asters (e.g., Erikson, 1976; Couch and Kroll-Smith,
1991) and that addressing social and economic conse-
quences of large-scale resource developments (e.g.,
Murdock and Leistritz, 1979; Krannich and Cramer,
1993) have documented the potential for major dis-
ruptions when human communities are confronted by

conditions that exceed the response capabilities of
existing organizations and social structures. :
The potential for disruptive consequences is clearly
present with respect to periods of severe sustained
drought conditions. Although water management sys-
tems and water users can generally adapt to short-
term periods of water scarcity, response capabilities
are likely to be seriously strained when drought con-
ditions are very extreme and of long duration. Even in
the case of relatively short-term “normal” droughts,
efforts to respond to water scarcity through adaptive
mechanisms such as water conservation practices
have met with considerable difficulty and mixed suc-
cess (Hamilton, 1985; Howe ¢t al., 1980). The major
adjustments and reallocations that would be required
under conditions of severe sustained drought could be
expected to create far-reaching social and economic
impacts in affected areas. Such impacts would likely
be especially severe where water resource availability
is already marginal, where demand for water
resources is accelerating, or where economic activities
and human social structures are highly water-
dependent. -
The research reported here addresses possible con-
sequences of water scarcity and public response to
water management alternatives in two areas of the
southwestern United States: the Grand Valley area in
western Colorado and the Kern County area of south-
ern California. Throughout the region encompassing
these communities, access to water resources is of
central importance to local development patterns and
the economic and social well-being of area residents
{see Brown and Ingram, 1987; Field e al., 1974; Reis-
ner and Bates, 1990; Vaux, 1986). As such, impacts of
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severe sustained drought would be experienced both
regionally and at the community level. For example,
in areas that are highly dependent on irrigated agri-
culture, the repercussions of severe and long-lasting
reductions in water availability would extend beyond
farm operators to encompass a broad spectrum of
other economic activities and social organizations
linked directly or indirectly to the agricultural sector
(see Brown et al., 1992; Easterling and Riebsame,
1987; Gibson, 1984; Schaffer and Schaffer, 1984).

At the same time, it is also important to recognize
that significant social and economic consequences of
severe, sustained drought would be differentially dis-
tributed acress segments of affected communities (see
Flynn, 1985; Little and Krannich, 1989}, Within
broadly-defined communities of water users, there are
population segments exhibiting highly variable rela-
tionships to, dependency on, and vulnerabhility regard-
ing water resources (see Bradshaw ef al., 1983). These
relationships, which can be conceptualized as ecologi-
cal niches within broader water communities (Hard-
esty, 1977), need to be taken into account when
attempting to understand the potential seccial conse-
quences of drought and the acceptability of various
policy or management alternatives that might be
implemented to prevent or mitigate water shortages,

RESEARCH APPROACH
Study Areas

The research summarized here involved a compar-
ative case study approach designed to address some of
the sociad implications of water scarcity conditions
that may emerge under both “normal” drought and a
hypothetical severe sustained drought. This hypothet-
ical drought scenario, based on hydrologic models
involving tree ring studies designed to reconstruct
pre-historic flows in the Colorado River system (Tar-
boton, 1993), was characterized as extending for up to
two decades, a far longer time frame than any prewvi-
ously-experienced drought periods. The research was
conducted in two very different types of water com-
munity settings - an area that relies primarily on
water withdrawals from the main stem of the upper
Colorado River, and an area heavily dependent on
both ground water reserves and imported surface
water supplies.

The Grand Valley study area, which is centered
around the city of Grand Junction in western
Coloradeo, is highly dependent on the availability of
Colorado River system water for agricultural, indus-
trial, and municipal uses. Although this area did
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experience some effects of the 1986-92 drought that
engulfed much of the western U.S., water supplies
derived from the main stem of the river and most trib-
utary rivers and steams generally remained adequate
te maintain normal use patterns. More significant
shortages were experienced in some outlying areas
reliant on water from smaller tributary streams.

Despite the absence of major area-wide water
shortages during this recent drought, water supply
issues were (and continue to be} a focus of consider-
able public interest in the Grand Valley area. Long-
term conflicis over diversion of water supplies from
western Colorado to the state’s east-slope metropoli-
tan areas have created a sociocultural and political
context in which water rights and water supply issues
are frequent topics of debate. Growing regional
demands on Colorado River flows, including increased
demands from the lower basin states, have height.
ened area residents’ levels of awareness and concern
about their vulnerability to droupht.

The Kern County study area encompasses the
Bakersfield metropolitan area and much of surround-
ing Kern County in California’s San Joaquin Valley.
Although not directly dependent upon water flows in
the Colorade River Basin, the area is indirectly linked
to conditions in the Basin due both to geographic
proximity and hydrologic linkages with areas of
southern California that do rely more directly on Col-
orado River water.

Unlike the Grand Valley area, the Kern County
study area is dependent on a highly complex water
supply and delivery system that relies on both diver-
sion of surface water from distant sources in the Sier-
ra Nevada range and northern California and
extensive ground water pumping. Expanding water
demands associated with urban-area development
pressures and irrigation use by large-scale commer-
cial agriculture have made this area extremely vul.
nerable to water scarcity (see Vaux, 1986). The
1986-1992 drought resulted in severely curtailed sup-
plies of water imported from the north as well as sig-
nificant reductions in ground water reserves as
pumping was increased to make up for reduced sur-
face water supplies (see Kern County Water Agency,
1992), While surface water allocations to municipal
and industrial users were cut by as much as 70 per-
cent, municipal systems were able te rely on
increased ground water pumping and the purchase of
additional allocations from northern California.
Although water conservation programs were imple.
mented, restrictions on residential and commercial
water use were generally modest. In contrast, agricul-
tural users experienced reductions ranging as high as
100 percent of their normal irrigation allocations, and
the high cost of purchasing additional allocations
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from the north proved prohibitive for most agricultur-
al operators (Kern County Water Agency, 1992).

Data Collection Procedures

Data collection procedures involved administration
of highly similar self-administered sample surveys in
each study area. In the Kern County study area,
multi-wave mail survey procedures {see Dillman,
1978) were used to deliver questionnaires to a proba-
bility sample of 1,053 households in early 1992, Sam-
ple households were drawn from a composite
sampling frame derived from local municipal water
utility customer listings, Bakersfield telephone direc-
tory listings, and listings of agricultural water users
provided by several irrigation districts (for details on
sampling procedures, see Keenan, 1993). A total of
618 usable questionnaires were completed and
returned by adult decision-makers in the sampled
households, representing an overall response rate of
59 percent.

In Grand Valley, surveys were administered to a
probability sample of 200 households drawn from list-
ings of residential properties maintained by the Mesa
County assessor’s office. Using a personalized drop-
off/pick-up technique, questionnaires were delivered
to an adult decision-maker in each of the sampled
households. A total of 147 completed surveys were
returned, representing an overall response rate of 74
percent. A summary of respondent characteristics for
both study areas is presented in Appendix 1.

Analysis Approach

As a first step in the analysis, survey responses
were compared in order to ascertain possible similari-
ties and differences across water user communities,
This comparative analysis focused on residents’ per-
ceptions of current and possible future drought condi-
tions, levels of perceived vulnerability to water
scarcity, and views about the relative acceptability of
various management strategies and alternatives for
preventing or mitigating future water shortages. In
addition, multivariate analyses were conducted to
address the question of differential response among
various water user niches, as represented by respon-
dents’ sociodemographic attributes and their attitudes
and perceptions about water resource conditions.

853

FINDINGS
Current Drought Perceptions

Consistent with the nature of 1986-92 drought
experiences outlined previously, residents of the Kern
County study area were substantially more likely to
consider recent water shortages to be a serious prob-
lem in their area than were residents of the Grand
Valley area. As depicted in Figure 1, on a response
scale ranging from 0 (“Not At All Serious”) to 10
(“Extremely Serious”), approximately 75 percent of
responses from the Kern County area were on the
“serious” stde of the scale (responses in the 6-10
range); the mean response was 7.2, In contrast, the
mean response in the Grand Valley area was only 4.5,
and just 30 percent of responses were above the scale
midpoint.

In both study areas, respondents were substantial-
ly less likely to report that their own households had
been seriously affected by recent drought conditions.
As indicated in Figure 2, just 9 percent of responses
from Grand County respondents were on the “serious”
side of the 0-10 scale midpoint, and the mean
response value was just 1.8. In the Kern County study
area, the mean response was higher at 3.8, but still
only about one-fourth (27 percent) of responses were
in the scale range (6-10) that would suggest relatively
serious effects of water scarcity on respondents’
households.

In general, these response patterns indicate the
relatively high degree of success that both areas expe-
rienced in adapting to water scarcity during the 1986-
1992 drought period. Despite very substantial
reductions in Colorado River system flows through
the Grand Valley and in surface water allocations to
Kern County, both areas were substantially buffered
from experiencing widespread negative impacts by
the ability to draw upon stored water reserves — Col-
orado River system impoundments in the case of
Grand Valley, and ground water reserves in Kern
County. Even though the 1986-1992 drought was seri-
ous and of unusually long duration, the buffering
effects of these reserves allowed most water users to
experience limited inconveniences rather than major
adverse effects.

Perceptions of the Likelihood of Severe, Sustained
Drought

In an attempt to link the analysis of social conse-
guences with the broader study of severe sustained
drought, the survey questionnaire presented respon-
dents with a scenario describing a hypothetical severe
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Figure 1. Perccived Sericusness of Recent Water Shortage in Grand Valley,
Colorado, and Kern County, Californin, Study Arcens {percentages).
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Figure 2. Extent of Negative Effcets on Houschold Resulting From Recent Water Shortages
in Grand Valley, Calorado, and Kern County, Californin, Study Areas {percentages).
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long-term drought that would “last for an uninter-
rupted period of about 20 years.” The scenario further
indicated that the “total available supply of water in
your local area would be more severely limited than
has ever occurred before. Water from surface supplies
such as rivers, reservoirs and canals would be
reduced, and community water systems would be able
to supply only one-half of the amount of water that
they can provide to users under normal conditions.”
Residents of both study areas tended to believe
that such a severe sustained drought is only moder-
ately likely in the near term but that there is a sub-
stantial likelihood that such conditions will be
experienced within a more extended time frame. As
indicated in Figure 3, most respondents in both the
Grand Valley and Kern County study areas consid-
ered it only moderately likely that a severe sustained
drought would impact their area within the next five
years. In contrast, a majority of respondents in both
study areas considered it highly likely that such
drought conditions will affect their areas within the
next 20-25 years {Figure 4). Although recent water
shortage experiences have generally been more nega-
tive in Kern County, residents of the two study areas
expressed similar views regarding the likelihood of a
severe sustained drought within this time period.
Multiple (ordinary least-squares) regression analy-
ses were conducted to address the question of how
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perceptions about the likelihood of severe sustained
drought might be differentially distributed across var-
ious types of residents who might occupy differing
water user niches. Several sociodemographic vari-
ables corresponding to respondents’ personal and
household characteristics, as well as respondents’
views about the seriousness of recent water scarcity
problems, were included as potentially important pre-
dictors of the perceived likelihood of future severe
sustained drought within the next 20-25 years. The
results of this part of the analysis, which are reported
in Table 1, indicate that these variables were general-
ly not useful in predicting the perceptions of the like-
lihood of severe drought. For the Grand Valley
sample, the nine independent variables jointly
accounted for very little of the variation in the depen-
dent variable, as indicated by R2 values. Only per-
ceived seriousness of recent water scarcity and
occupation exhibited substantively important partial
associations with the perceived likelihood of severe
drought {it would be misleading to base comparisons
strictly on statistical significance of coefficients
because of sample size differences; therefore, stan-
dardized regression coefficients with an absolute
value of at least 0.15 are considered to represent non-
trivial relationships). In the Kern County study area,
the independent variables exhibited similarly weak
predictive power. Although several of the partial

Grand Velley (n = 144)
Kern County {(n = 608)

Extremely
Likely

Figure 3. Perceived Likelthood of Severe Sustained Drouvght Conditions Within the Next Five
Years in Grand Valley, Colorado, and Kern County, Californin, Study Arcas (percentages),

WATER RESOURCES BULLETIN



Krannich, Keenan, Walker, and Hardesty

Grand Volley (n = 143}
R xem County (n=574)

50
40 —
30
20 —
10 —
0 L
0
Extremely
Unlilely

Extremely
Likely

Figure 4. Perceived Likelihood of Severe Sustnined Drought Conditiona Within the Next 20-25
Years in Grand Valley, Colorado, nnd Kern County, Cnlifarain, Study Arcas {percentages),

TABLE 1. Multiple Regressions of Respondent Seciedemographic
Characteristics nnd Perceived Seriousness of Recent Water
Scarcity on Perceived Likelihood of Severe Sustained
Drought During the Next 20-25 Years
{standardized regression coueflicients).

Grand Kern
Indepoendent Variables Valley County
Age {years} -,031 -.058
Education {0=high schoot or leas; -001 - 028
1=post high school)
CGender (O=fcmale; 1=male) -.050 ~101**
Length of Residenee in Aren (years) 089 (1210
Occupation (1=ngriculture; 9=other) - 158 .083"
Home Ownership {1=own or buying home; 107 008
O=other)
Houschold Size {no, of persons) 060 -.009
Household Income (8 categories) =057 054
Perceived Seriausness of Recent Waler ik 163
Searcity
RZ 079 064
TP g 05,
*Pg.10.
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coefficients attained statistical significance (due pri-
marily to the larger sample size in the Kern County
study area), only perceived seriousness of recent
water scarcity exhibited a substantively important
relationship with the dependent variable.

Thus, in both study areas, residents who perceived
recent water scarcity to be a serious problem tended
also to believe that severe sustained drought condi-
tions are likely to occur in the future. Also, there was
Hittle evidence that perceptions of the likelihood of
future severe drought tend to vary meaningfully
across categories of residents defined by personal or
household sociodemographic attributes,

Concerns About Vulnerability to Severe Sustained
Drought

Kern County respondents were somewhat more
concerned about the vulnerability of themselves and
the broader community to severe sustained drought
than were residents of the Grand Valley study area.
This is likely due in part to the considerable impor-
tance of irrigated agriculture to the broader economic
fortunes of Kern County. As depicted in Figure 5, con-
cern about the potential for personal financial losses
from severe sustained drought was lower in Grand
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Figure &, Levels of Coneern About Petentinl for Personal Financial Losses From Severe Sustained Drought
in Grand Velley, Colarado, and Kern County, California, Study Areas (percentages).

Valley (mean = 4.9) than in the Kern County study
area (mean = 6,1), Similarly, Figure 6 indicates that a
higher proportion of Kern County respondents antici-
pated “very serious” effects on local area economic
opportunities than was the case among Grand Valley
respondents.

Multivariate analyses designed to predict variation
in these two measures of perceived vulnerability to
severe sustained drought are presented in Tables 2
and 3. As with the multivariate analysis focusing on
the likelihood of severe drought, these analyses incor-
porated both sociodemographic characteristies and
perception measures as independent variables.

Table 2 summarizes regression results incorporat-
ing perceived vulnerability to personal financial loss
as the dependent variable. Unlike the analysis of per-
ceived likelihood of severe drought, several variables
exhibit substantial predictive power in explaining
variation in this dependent variable. Considering first
the Grand Valley sample, we find that in combination
the sociodemographic and perceptual measures
account for about 35 percent of the variation in per-
ceived personal vulnerability. Substantively large par-
tial coefficients associated with occupation, houschold
size, and perceived likelihood of severe drought sug-
gest that perceived personal vulnerability is greatest
among persons who are involved in agriculture, have
large households, and perceive a high likelihood of
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future severe drought. Results for the Kern County
study area indicate a similar level of overall predic-
tive power, with partial coefficients indicating that
perceived personal vulnerability tends to be highest
among males, persons engaged in agriculture, those
who perceive recent water scarcity to be serious, and
those who perceive a high likelihood of future severe
drought. '

Table 3 presents a similar set of regression analysis
results, focusing on concern about local area economic
effects from severe sustained drought as the depen-
dent variable. In the Grand Valley study area, the
overall explained variation is fairly high (R2 = 0.29),
although only the perceived seriousness of recent
scarcity and perceived likelihood of severe drought
exhibited substantively important partial asseciations
with concerns about area economic effects. These
same two variables are the only substantively impor-
tant predictors in the Kern County study area,
although the overall level of explained variation is
substantially lower there (R2 = 0.15) than was
observed for the Grand Valley data.

These results suggest that perceived personal vul-
nerability to severe sustained drought is differentially
distributed with respect to both perceptual measures
of recent drought severity and future drought proba-
bilities and some sociodemographic characteristics
such as occupation and houschold size. Concerns
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Figure 6. Anticipated Levels of Severe Sustained Drought Effects on Overall Lacol Area Ecanomic
Opportunities in Grand Valley, Colorndo, and Kern County, Californin, Study Areas {percentages).

TABLE 2. Multiple Regressions of Respondent Sociodemographic
Characteristics, Perecived Scriousness of Recent Water Serrcity,
and Perceived Likelihood of Severe Sustained Drought on
Concern About Vulnerability to Personal Financial Loss Under
Severe Drought Conditions (standnrdized regression cocilicients).

10
Very Seriously
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TABLE 3. Multiplc Regressions of Respondent Seciodemographic
Characteristics, Perceived Seriousness of Recont Water Searceity,
and Perceived Likelihood of Severe Sustained Drought on
Cencern About Local Aren Econemic Conditions Under Severe
Drought Conditions (standardized regression coeflicients).

Grand Kern Grand Kern
Independent Varinbles Valley County Independent Variables Valley County
Age 136 -.070 Age 036 -.038
Education (high school or less/ 116 A3 Education (high scheol or less/ —017 083
post high school) post high school)
Gender -, 024 L1190 Gender -.133 018
Length of Residence in Area ~061 .095** Length of Residence in Area 012 041
Occupation (agriculture/other) 08" 287+ Occupation {ngriculturefother) 100 057
Home Ownership (own or buying home/ -.023 -.026 Home Ownership (own or buying home/ -.028 083
other} ather)
Household Size 378" 079 Houschold Size .138 ~ 37
Houschold Income 057 o7 Household Income 039 005
Perceived Seriousness of Hecent Water 128 L165* Perceived Serionsness of Recent Water 156* .256%*
Searcity Scarcity
Perceived Likelihood of Severe Sustained 01 256 Perceived Likelihoad of Severe Sustained 440** 1780
Drought Drought
R? 357 311 R2 201 .150
**P < .05, “*}r < 05,
*P g .10, ‘P <. 10,
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about area-wide drought vulnerability also are associ-
ated with perceptions of recent and future drought
but appear to be less closely related to sociodemo-
graphic characteristics.

Acceptability of Alternative Management Strategies

Although many water supply and delivery systems
appear capable of adapting successfully to “normal”
drought conditions, adaptation to severe sustained
drought conditions would reguire unprecedented
shifts in water system management procedures and
water policies. However, resource management and
policy decisions are often constrained by the degree to
which they are deemed acceptable by various public
interests. Consequently, it is important to examine
the relative acceptability of various response strate-

Grand Valley

gies that might be considered when addressing water
scarcity problems,

One type of response strategy involves establishing
priorities for allocating available water supplies dur-
ing periods of scarcity. Survey respondents were
therefore asked to consider the degree to which vari-
ous types of users should be given priority in receiv-
ing water allocations under conditions of severe
sustained drought. As depicted in Figure 7, mean
response values were generally quite similar for the
two study areas, In both areas, respondents indicated
that highest priority should be given to users requir-
ing irrigation supplies for permanent agricultural
crops such as fruit trees or vineyards, Existing resi-
dential households and irrigators growing nonperma-
nent ¢rops were also considered to be high-priority
users in both study areas. New residential develop-
ments and recreational water users were viewed as

& Kem County

Existing Residential Houscholds -2

New Residential Developmenls —BEaaERSs

Industries Requiring Water

or Production. I I T hh h hay

Agriculiural rrigntion of
Nono-Permanent Crops

Agricultural Irrigation of

Permranent Crops

Reercatiomul Uses Such

As Boating er Fishing

Fishand Wildlifc Habitst m X\‘L\L\\‘\\\\\ \m\m

[ 3 I I e S —

°o B2 4 S 6 1 8 9 10
Very Low .
Priority S

Figure 7. Mcan Response Values Representing Attitudes About Priorities for Allocation of Water Supplies During
Perods of Severe Sustained Drought, Grand Valley, Colorado, and Kern County, California, Study Areas.
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having low priority for water allocations in both study
areas.

Another category of response alternatives to water
scarcity problems involves various approaches to
increasing water supplies, decreasing demands, or
reallocating water use to different categories of users.
In both study areas, respondents were asked to evalu-
ate the acceptability of nine different management
strategies for addressing water scarcity problems,
These ranged from approaches involving relatively lit-
tle personal sacrifice or change from “business as
usual” (e.g., implementation of voluntary education/
conservation programs) to alternatives involving
potentially radical departures from current water
management practice {e.g., mandated reallocations of
water from agricultural to municipal/industrial uses).

Response means summarized in Figure 8 reveal
that Grand Valley and Kern County residents
provided very similar evaluations about the relative

Grand Valley

Water Marketing ~

Comstruction of New |
Storage/Delivery Systems R

Education Programs and |z

acceptability of various alternatives involving these
types of response. In both areas, the three “most
acceptable” alternatives were voluntary education/
conservation programs, use of water-saving irrigation
technologies, and construction of new water
storage/delivery systems — all “business as usual”
strategies that would be unlikely to seriously disrupt
the water niche structures of the study areas.
Respondents were considerably more ambivalent
about approaches that would potentially impose per-
sonal or area-wide costs, such as construction morato-
riums/growth limitations or mandatory conservation
enforced by fines or penalties. Grand Valley respon-
dents in particular were opposed to either within-
state or across-state transfers of water supplies from
low-population to high-population areas. This finding
is hardly surprising, given the existence of long-
standing tensions over transfers of water from west-
ern Colorado to the east-slope metropolitan areas of

& Kem County

Voluntary Comservation ‘\\}‘ mm

Water-Saving Irrigation

Teehrologies R

Legislated Reallocalions from
Agricultural to Municipal/Industrial
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Figure 8. Mean Response Values Representing Acceptability of Various Water Searcity Response
Strategies, Grand Valiey, Colorade, and Kern County, Californin, Study Arens.
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the state. Responses to such transfers were more
evenly mixed in Kern County, an area that currently
benefits from transfers of water from the north but is
also vulnerable to growing demands for water from
the Los Angeles area to the south, Respondents from
both areas expressed considerable opposition to either
water marketing or legislated reallocations of water
from agricultural to municipal/findustrial uses as
alternatives for addressing water scarcity problems.

Additional multiple regression analyses were con-
ducted to address the question “who supports the
more ‘radieal' management response alternatives?”
Results of these analyses are presented in Table 4
(construction moratoriums/growth limits), Table 5
(mandatory conservation enforced by fines), Table 6
(water marketing), and Table 7 (legislated realloca-
tions from agriculture to municipal/industrial).

As indieated in Table 4, in the Grand Valley the
variables exhibiting non-trivial partial associations
with acceptability of growth controls were education,

TABLE 4. Multiple Regressions of Respandent Sociodemographic
Charactoristics, Perceived Seriousness of Recont Water Seorcily,
Perceived Likelihood of Severe Sustained Drought, and Perceived
Vulnerability of Self and Aren to Severe Drought on Acceplability
of Growth Controls and Development Limitations to Address
Water Scnrcity Problems (standardized regression coeflicients),

gender, home ownership, household income, perceived
likelihood of severe drought, and perceived personal
vulnerability to severe drought. These coefficients
indicate that, other things being equal, acceptance of
growth controls is higher among those with post-high
school education, men, homeowners, those with lower
household incomes, those who believe future severe
drought is likely, and those less concerned about per-
sonal vulnerabtlity to severe drought. In Kern County,
statistically significant but small partial coefficients
were observed only for length of residence, occupa-
tion, and perceived likelihood of severe drought, and
overall explanatory power was very low.

Results summarized in Table 5 indicate that, in the
Grand Valley, acceptance of mandatory conservation
tended to be greater among those who reported short-
er length of residence in the valley, owned or were
buying their homes, had larger households, reported
post-high school education, and were older. In Kern
County, acceptance of mandatory conservation was

TABLE 5. Multiple Regressions of Respondent Sociedemographic
Characteristics, Perccived Scriousness of Hecont Water Scarcity,
Perceived Likelihood of Severe Sustained Drought, and Perceived
Vulnerability of Self and Area to Severe Drought on Acceptability
of Mondatory Conservation to Address Water Scarcity
Problems (standardized regression coeflicients),

Grand Kern Grand Kern
Independent Varinbles Valley County Independent Variables Valley County
Age .129 002 Age .166 -.082
Education ¢high school or less/ 24 -.05! Education (high school or less/ 171 -~ 046
post high schoal) pasi high school)
Gender 201 053 Gender J11 -.136%*
Length of Residence in Area 034 o2+ Length of Residence in Area -.185" -025
Occupation {agriculture/other) 120 A7 Cecupntion (agriculture/other} 008 - 041
Home Ownership {own or buying home/ 149 -057 Home Ownership (own or buying home/ .180* 056
other) other) _
Houscheld Size 036 - 028 Houschold Size 220 —~ 004
Houschald Income 207" 006 Household Income -,087 -~ 084"
Perceived Seriousness of Recent Water 070 010 Perceived Seriousness of Recent Water 031 L84"
Searcity Searcity
Perecived Likelihood of Severe Sustained 2080 158 Perceived Likelihoad of Severe Sustained =054 1704+
Drought Drought
Perceived Pervonal Vulnerability to ~ 211" -067 Peorceived Personal Valnerahility to 043 1420
Severe Drought Severe Drought
Concern About Arca Economic Effeels -.011 .054 Concern About Arca Economic Effects .087 .108**
of Severe Drought of Severe Drought
R2 209 061 R 163 138
**P £.05. "B 5 05,
*Ps.10. *Ps.10,
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associated with being female, belief that future severe
drought is likely, and perceived personal vulnerability
to drought. However, the explanatory power of the
independent variables was fairly low in both study
areas.

Table 6 summarizes results with acceptability of
water marketing as the dependent variable. In the
Grand Valley there was a weak tendency for higher
acceptance of marketing among younger respondents
and those concerned about area economic effects of
severe drought. In Kern County acceptance of mar-
keting was somewhat greater among those with high-
er incomes. However, in both study areas the overall
explanatory power of the independent variables was
very weak, indicating that variation in support for
water marketing is generally independent of the
sociodemographic characteristics or perceptual vari-
ables considered here,

TABLE 6. Multipte Regressions of Respondent Sociodemographic
Characteristics, Perceived Seriousness of Recent Water Searcity,
Perceived Likelihood of Severe Sustained Dirought, nnd Perceived
Vulnerability of Self and Area to Severe Drought on Acceptability
of Water Marketing to Addressing Water Searcity Problems
{standardized regression coeflicients).

Grand Kern
Indepondent Variables Valley County

Age -.141 -.011

Education (high school or less/ -.096 031
post high school}

Gender 222 12

Length of Residence in Aren .083 .018

Occupation {agricuiturc/other) -.005 074

Home Ownership (own or buying home/ 010 .001
other}

Houschold Size 107 064

Household Income -018 .139*

Perceived Seriousness of Recent Water -.080 -.025
Scarcity

Perceived Likelihood of Severe Sustained 022 -.019
Drought

Perceived Personal Vulnerabitity to 105 012
Severe Drought

Cancern About Area Economic Effects -.132 048
of Severe Drought

R 077 045

**P g .05,

*P g5 10,
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Finally, Table 7 presents results of regressing the
sociedemographic and perceptual variables on accep-
tance of legislated reallocations of water supplies
from agricultural use to municipal/industrial uses. In
both areas only a modest amount of variation in the
dependent variable was explained by the independent
variables. In the Grand Valley these who tended to
support such mandated reallocations were generally
older and reported shorter periods of residence in the
area, lower levels of concern about area economic vul-
nerability to severe drought, and greater perceived
personal vulnerability to severe drought. In Kern
County, acceptance of legislated reallocations tended
to be higher among those who were less educated,
reported shorter periods of residence in the area, were
in nonagricultural occupations, had lower household
incomes, perceived recent water scarcity as less seri-
ous, and were less concerned about area economic vul-
nerability to severe drought.

TABLE 7, Multiple Regressions of Respondent Seciodemographic
Characteristics, Perceived Scrivusness of Recent Water Scarcity,
Pereeived Likelihood of Severe Sustained Drought, and Perceived
Vulnerability of Self and Area to Severe Drought on Acceplobility
of Legisiated Realloentions From Agriculture to Municipnl/
Endustrinl Uses to Address Waler Scarcity Problems
(standardized regression coefficicats)

Grand Kern
Independent Variables Valey County
Age 163 -061
Education (high school or less/ -062 - 127%*
post high school}
Gender -.078 025
Length of Residence in Aren —-.269** ~124%*
Occupation {agricullure/other) -127 ~ 148**
Home Ownership {own or huying home/ -.055 078t
other)
Household Size .093 -.025
Household Income ~.080 = 117**
Perceived Sericusness of Recent Water -.023 - 15
Searcity
Perceived Likelihood of Severe Sustnined ~-015 .093"*
Drought
Perceived Personal Yulnerabilily to 162 028
Severe Drought
Concern About Arca Economic Effeets - 250 - 142e*
of Severe Drought
|15 151 125
P < .05,
*‘Pg.10,
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DISCUSSION

The results obtained from the comparative case
study analyses reported here suggest several relevant
conclusions. First, differential response patterns
obtained from these two very distinet study areas
reinforce the observation that efforts to assess water
scarcity tmpacts need to focus attention on specific
water user communities. Although there were some
interesting response similarities across the study
areas, the distinctions in their drought vulnerability
and in the responses of residents to both recent
drought experiences and a hypothetical severe sus-
tained drought indicate that efforts to assess social
impacts of severe drought must focus specifically at
the level of individual water user communities. Sub-
stantial differences in both water resource conditions
and the social/economic/political context of potentially
impacted areas imply a potentially broad range of
variability in the type and extent of impacts that
might ensue from a severe sustained drought.

In addition, relationships between measures of
drought perception, perceived vulnerability and
acceptability of water manapement practices, and
varicus sociodemographic and attitudinal characteris-
tics of survey respondents highlight the potential for
differential drought response across water user nich-
es. In these study areas, it is obvious that the niche
occupied by persens engaged directly in agricultural
enterprise is highly vulnerable to the effects of a
severe sustained drought. At the same time, it is
important to recognize that other segments of these
communities are also extremely vulnerable to the
effects of a severe sustained drought, even if they do
not, perceive that vaulnerability, The absence of experi-
ence with drought conditions that even approach the
level of severity envisioned under a severe sustained
drought scenario makes it extremely difficult for resi-
dents of these communities to provide a realistic
assessment of either their vulnerability or tha'r prob-
able responses to such conditions. Although serious
effects might be felt earliest and most sharply in some
water user niches such as the agricuitural segment of
the population, such effects would undoubtedly
extend to affect a much broader range of community
segments as the effects of drought extended beyond
the 5-6 year time frame often associated with a severe
but more “normal” drought to a period of 10, 15, or 20
years or more.

More generally, the results suggest that severe sus-
tained drought has considerable potential for causing
disruptive social consequences in both the Grand Val-
ley and Kern County and, by extension, in other
water user communities throughout the Colorado
River Basin. At first glance, this conclusion may
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appear inconsistent with some of the survey results
since respondents in both areas reported only mini-
mal consequences of recent drought. Despite the rela-
tive severity of the 1986-1992 regional drought, water
storage capabilities (surface water supplies in west-
ern Colorade and ground water supplies in Kern
County) allowed both areas to avoid broad-ranging
social and economic dislecations. -

Nevertheless, highly disruptive impacts would b.
almost inevitable under the types of severe sustained
drought conditions that were a focus of the broader
project from which this research is drawn. Under
such circumstances it is difficult to envision a sce-
nario that would not include widespread economic
dislocations across virtually all economic sectors,
Such effacts would likely contribute to significant
shifts in demographic patterns, initially in the form of
reduced levels of population growth and, eventually,
in at least some level of outmigration as economically
displaced persons moved elsewhere. There would also
inevitably be substantial lifestyle shifts due both to
income reductions and ar inability to pursue many
water-dependent activities such as landscaping, gar-
dening, and some recreational activities. All of these
effects would in turn have consequences for the levels
of satisfaction and subjective sense of well-being expe-
rienced by members of affected communities, and for
the type and extent of social and political conflicts
that would arise in response to competition for
increasingly scarce water resources.

Although it seems self-evident that severe sus-
tained dreught would cause major social disruptions,
the evidence generated by this research provides rela-
tively little reason for optimism about the capacity of
these or other water user communities to respond
effectively. Indeed, the ability of these communities to
sustain more or less normal social and economic func-
tioning during their recent experiences with water
scarcity may aectually work to the detriment of local
response capabilities in the event of a severe sus-
tained drought, for many people now think that it is
possible to maintain “business as usual” rather than
adopting more radical shifts in water resource man-
agement practices.

Residents of both areas are generally in apreement
that there is & substantial likeliheod of severe sus-
tained drought in their areas within the next 20-25
years. They also express high levels of concern about
the economic vulnerability of their communities to
drought, although cencern about personal financial
vulnerability is somewhat lower. However, percep-
tions of vulnerability appear not to translate into sup-
poert for water management practices and priorities
that would run counter to “business as usual.”
Although there was a surprisingly high level of
support in both areas for growth limitations or a
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construction moratorium to address water scarcity,
there was substantial opposition to mandatory water
conservation programs, and little support (especially
in Colorado) for transfers of water from low- to high-
population arcas. Respondents from both areas
expressed considerable opposition to water marketing
and legislated reallocations of water from agricultural
to municipal/industrial uses. They also assigned high
priority to maintaining water availability for existing
residential, agricultural, and industrial uses. Thus,
any future efforts to implement some of the more
“radical” water management strategies that would
significantly reduce water allocations to some water
communities or some types of users would likely gen-
erate considerable public outery. Moreover, it is
important to note that none of the management
strategies addressed in the survey generated a con-
sensus of opinion among local residents. The diversity
of opinion about water management alternatives and
the presence of some significant asscciations between
acceptance of several of these alternatives and vari-
ous respondent attributes such as education, length of
residence, and income suggests a potential for con-
flicts to emerge between residents who support such
approaches and those who are opposed.

Obviously, any attempts to project the impacts of
water scarcity conditions as exireme as those envi-
sioned under severe sustained drought are limited by
the inherently hypothetical nature of such circum-
stances. Although hydrological models suggest that
long-term extreme drought has occurred in the South-
west in the distant past, such events are beyond the
scope of historically recorded experience in the study
areas or any other part of North America. As a result,
residents and water institutions have no base of rele-
vant experience upon which to build response capabil-
ities in the event of such a drought. Indeed, past
experiences have largely reinforced the belief that
social and economic conditions can be maintained at
essentially normal levels for the duration of more or
less “normal” short-term droughts, and at near-
normal levels even when drought conditions persist
for several years, as in the case of the 1986-1992
drought affecting the western United States. To some
extent, the observation that support for more drastic
water management alternatives tends to be higher
among residents who perceive a higher likelihood of
severe sustained drought and are more concerned
about the consequences of such drought can be viewed
as a hopeful sign that educational efforts regarding
water communities’ vulnerability to major distur-
bances in water availability could elicit more effective
response capabilities. However, in the absence of
information that could convincingly demonstrate that
a drought will not be “normal” but instead be of
unprecedented severity and duration, there is little
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likelihood that either residents or water institutions
will be capable of effective or timely response. Imple-
mentation of more “radical” management responses
will almost inevitably occur too late, when emergency
conditions already exist, Unfortunately, unless this
scenario of inadequate and delayed response can be
changed, the potential for severe sustained drought to
cause major social and economic dislocations is
extraordinarily high,

APPENDIX 1.
SUMMARY OF SELECTED CHARACTERISTICS
OF SURVEY RESPONDENTS

Percentages may not total to 100 percent
due to rounding error

Grand Hern
Valley County
{percent}  (percent)
Age
Under 30 107 +.3
3039 26.5 18.0
40 ta 49 24.3 24.2
50 to H% 16.3 19.6
G0 to 69 12.0 17.2
70 ar older 10.2 16.7
Education
Less than High Schoeol Diplomae 9.8 138
High Schonl 252 194
Seme Callege/Post High School 371 35.5
College Degree 19.6 217
Graduale Degree B4 9.7
Gender
Male 55.6 75.8
Female 444 24,2
Length of Residence in Area
Ender 5 Years 14.9 7.4
5 to 10 Years 2.8 88
11 to 20 Years 24.6 124
Over 20 Years 50.7 714
Home Ownership
Cwn or Buying Home 83.9 90.4
Renting or Other 16.1 9.6
Heouschold Size
One 16.3 120
Two 291 40.3
Three 17.0 16.7
Four 235.4 18.2
Five or More 14.1 12.8
Houschold Inecome
Under $18,000 3.7 78
$10,000 1o $18,999 18.5 104
$20,000 to $29,500 29.5 12.1
$30,000 to 539,559 19.3 12.3
540,000 to 349,599 11.9 13.0
$50,000 Lo $59,599 2.2 10.5
$60,000 to 369,999 6.7 1.4
$70,0600 or Morc a1 26.8
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