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Drought conditions, such as those experienced 
during the summer of 1988, were beyond the personal 
experiences of most Wisconsin dairy fanners. These 
drought conditions cut Wisconsin's hay and com crops 
by half (U.5. Dept. of Agric. 1988 and Wisc. Dept. of 
Admin. 1989), prompted steep increases in hay and 
feed grain prices, and slashed net income for nearly 
three-quarters of Wisconsin's dairymen. Following 
their experiences of 1988, and with 1989 bringing a 
potential for continuing drought, an examination of 
both the short- and long-tenn drought perceptions of 
Wisconsin's dairy fanners appears warranted. 

Drought, unlike most natural hazards, is a 
slow onset event. Although many studies have 
examined the perceptions of individuals concerning a 
variety of rapid-onset natural hazards, including 
floods, earthquakes, tornadoes, hurricanes, and 
volcanoes (White 1974, Mitchell 1984 and Drabek 
1987), examination of drought perceptions has been 
largely limited to farmers of sub-humid and semi-arid 
environments (Saarinen 1966 and Heathcoate 1969). 
Nevertheless, the ability of farmers within nonnally 
humid environments to weather the occasional 
drought may be influenced by their drought 
perceptions. Indeed, Kates (1971) views the perception 
of a hazard as the first step in the process of selecting 
adjustments to mitigate the hazard effects. Fanners 
would not be expected to take actions to mitigate a 
hazard which they did not perceive to exist. With the 
number of Wisconsin dairy farmers having already 
been reduced by one-fifth since the beginning of the 
1980's because of a variety of economic stresses (Cross 
1989), an understanding of the dairy operators' 
drought perceptions may provide valuable insights 
into the vulnerability of these farmers to future 
drought. 

1988 Drought Conditions 

Extreme drought conditions, as determined by 
the Palmer Index, occurred within six of Wisconsin's 

nine agricultural reporting districts (Figure 1), with the 
remaining three districts experiencing severe drought 
conditions (U.5. Dept. of Commerce 1988a). 
Precipitation from April through August 1988 (Figure 
2) was the least recorded in 93 years of records within 
both the southwestern and southeastern Wisconsin 
climactic divisions (which correspond to the state's 
agricultural reporting districts). Three additional 
districts reported their second or third driest growing 
seasons (U.S. Dept. of Commerce 1989a). Precipitation 
was particularly deficient in May and June (Figure 3), 
with precipitation averages across the various 
climactic divisions running from 22.1 to 49.6 percent of 
normal during the crucial first half of the growing 
season. Three regions (east central, southeast, and 
southwest Wisconsi_n) received less than 30 percent of 
normal precipitation, and three Wisconsin weather 
stations reported below one inch total precipitation for 
the two month period (U. S. Dept. of Commerce 
1988b). Green Bay's 0.73 inch total was only 11.6 
percent of normal. 

Abnormally hot temperatures accompanied 
the drought (Figure 4), with six of Wisconsin's nine 
agricultural reporting districts reporting their highest 
June through August mean temperatures in records 
dating back to 1895 (U.S. Dept. of Commerce 1989a). 
Although portions of eastern Wisconsin received well 
above average rainfall in August and September, this 
precipitation arrived too late to save the com crop. An 
annual precipitation shortfall of at least six inches was 
experienced over half of Wisconsin, with the 
southwestern comer of Wisconsin receiving 15 inches 
below normal precipitation in 1988 (Oark 1989). 

Spring 1989 precipitation continued to be 
below nonnat and within some portions of the state, 
precipitation even lagged behind Spring 1988 figures. 
Indeed, by May 6, 1989, severe drought existed within 
southwestern Wisconsin, moderate drought existed in 
central WlSConsin, and mild drought existed in five of 
the state's remaining seven agricultural districts (U. S. 
Dept. of Commerce 1989b). 

• Funding for this research was provided by the Natural Hazards Research and Applications Information 
Center of the University of Colorado, Boulder, through their quick-response research program. Any Opinions, 
conclusions, or recommendations eXpressed in this paper are those of the author and do not necessarily reflect 
the views of the hazards Center nor its funding agencies. 
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Data Collection Methodology 

The names of 506 farmers were selected by 
stratified random sampling from the Wisconsin 
Department of Agriculture's listing of farmers whose 
herds had undergone the Brucellosis Ring Test, a 
requirement for all commercial herds. The sampling 
was stratified to assure that an adequate number of 
responses was received from farmers within the 
smaller agricultural reporting districts, so that 
comparisons could be made between districts. Thus, 
although 1.5 percent of the dairy farmers were 
sampled statewide, slightly over one percent of the 
farmers were sampled from each of the six largest 
districts, while over two percent of the dairy operators 
within the northeastern, the central, and the 
sou theastern agricultural reporting districts were 
sampled. 

Eight-page questionnaires, together with a 
cover letter and business reply envelope, were mailed 
on May 4, 1989 to these farmers. A reminder post card 
was mailed six days later, thanking the respondents for 
their promptness and encouraging non-respondents to 
complete and return the survey. Non-respondents 
were mailed a new cover letter, another copy of the 
questionnaire, and another business reply envelope on 
May 24, 1989. Completed surveys were received from 
283 farmers, a response rate of approximately 57 
percent (after the exclusion of several persons who the 
post office indicated were unknown or deceased and 
three persons who had quit farming). The respondents 
represented 68 of Wisconsin's 70 counties in which 
commercial dairies operate. (There are no commercial 
herds in Menominee and Vilas counties.) 

The dairy farmers' drought perceptions were 
obtained through the use of questions which utilized 
Likert scale responses (Le. "very likely" to very 
unlikely" and "much wetter than normal" to "much 
drier than normal"), questions requiring Yes/No 
answers, and various open-ended questions. 
Extensive data were also obtained concerning the 
impacts of the 1988 drought upon the various farmers 
and their socio-economic background. 

Short-term Drought Perceptions 

The short-term drought perceptions of the 
dairy farmers fairly accurately forecast actual 
conditions which developed during the summer of 
1989. Seventy percent of the farmers surveyed 
expected that the summer of 1989 would be drier than 
normal, with 20 percent anticipating a "much drier 
than normal" summer (Table 1). Although heavy rains 
fell throughout west central, central, east central, and 

southeastern Wisconsin during the last five days of 
May, the proportion of farmers expecting much drier 
than normal condi tions was the same for those 
respondents returning their questionnaires both before 
and after these rains. One the other hand, there was a 
greater tendency for farmers returning their surveys 
after the rains in late May to expect "normal" 
precipitation during summer 1989. 

Dairy farmers within the southeastern, central, 
and north-eastern agricultural reporting districts of 
Wisconsin were most likely to expect a "much drier 
than normal" summer (Table 2). For example, within 
southeastern Wisconsin 36 percent of the respondents 
expected "much drier" conditions while only 7 percent 
of the dairy operators in northwestern Wisconsin 
expected such conditions. A somewhat different 
pattern emerges if we combine those farmers expecting 
a "much drier than normal" summer with those 
expecting a "slightly drier than normal" summer. 
Northwestern Wisconsin farmers were still least likely 
to expect dry conditions, but dairy farmers in 
southwestern and central Wisconsin were most likely 
to expect slightly to much drier than normal 
conditions. 

Farmers were also asked, "How likely is it that 
your area of Wisconsin will have a drought during the 
summer of 1989?" Overall, 16 percent of the 
respondents felt that a drought was "very likely" and 
35 percent felt that it was 'likely" (Table 3). There were 
no Significant statistical differences between farmers 
responding to the survey before and after the late May 
rains in their expectation of the 1989 drought. Farmers 
in northeastern, southeastern and southwestern 
Wisconsin had the greatest tendency to indicate that a 
1989 summer drought was "very likely" (Figure 5). 
Within northeastern Wisconsin 33 percent of the 
farmers felt that such a drought was "very likeJy". In 
keeping with their precipitation expectations, only 3 
percent of the farmers within northwestern Wisconsin 
felt that a drought was "very likely" in 1989. 

It is interesting to note that Palmer Index 
figures during the summer of 1989 somewhat 
corroborated the farmers' predictions. The July 1,1989, 
Palmer Index showed southwestern Wisconsin as 
having extreme drought conditions, south central 
Wisconsin as having severe drought conditions, and 
both southeastern and northeastern Wisconsin as 
having moderate drought conditions (U.S. Dept. of 
Commerce 1989). By August 26, 1989 severe drought 
was being reported in northeastern and north central 
Wisconsin, while southwestern WlSConsin remained in 
the grips of an extreme drought (Figure 6). The only 
area of Wisconsin which was not experiencing at least 
mild drought was the southeastern agricultural 
reporting district. 
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TABLE 1 


DAIRY FARMERS' PREDICTIONS OF 1989 SUMMER PREOPITATION 


Questionnaire Returned 
Summer 1989 
Expected to be: By May 25 After May 25 Total 

Much wetter than normal 
Slightly wetter than normal 
Normal 
Slightly drier than normal 
Much drier than normal 

.5% 
3.6% 

21.2% 
54.9% 
19.7% 

0 
6.0% 

33.7% 
41.0% 
19.3% 

.4% 
4.7% 

29.7% 
50.7% 
19.6% 

TABLE 2 


EXPECTATIONS OF A DRIER THAN NORMAL SUMMER 1989 

THROUGHOUT WISCONSIN 


"During this coming summer (Summer 1989), do you expect that precipitation will be wetter 
or drier than normal?" 

Agricul tural Percent Expecting Summer 1989 
Reporting District "Much Drier" "Drier" 

Northwestern Wisconsin (N=29) 

North Central Wisconsin (N=27) 

Northeastern Wisconsin (N=24) 

West Central Wisconsin (N=39) 

Central Wisconsin (N ;;;35) 

East Central Wisconsin (N =39) 

Southwestern Wisconsin (N=31) 

South Central Wisconsin (N=27) 

Southeastern Wisconsin (N::;:26) 


WISCONSIN TOTAL 


7% 41% 
15% 48% 
29% 46% 
15% 54% 
31% 49% 
18% 49% 
13% 71% 
15% 63% 
35% 31% 

19.5% 50.5% 
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TABLE 3 


EXPECTATIONS OF SUMMER 1989 DROUGHT THROUGHOUT WISCONSIN 


"How likely is it that your area of Wisconsin will have a drought during the summer of 1989?" 

Agricultural Percent Expecting Drought 
Reporting District Very Likely Likel y 

Northwestern Wisconsin (N=30) 

North Central Wisconsin (N=28) 

Northeastern Wisconsin (N=24) 

West Central Wisconsin (N=4O) 

Central Wisconsin (N =33) 

East Central Wisconsin (N;::38) 

Southwestern Wisconsin (N=31) 

South Central Wisconsin (N=26) 

Southeastern Wisconsin (N =25) 


WISCONSIN TOTAL 


Explanations of Drought 

Farmers were asked in an open-ended 
question to explain what influenced their weather 
predictions for the summer of 1989. The most common 
responses were based upon the farmers' weather 
observations during the spring (51 percent). Winter 
observations were cited by 6 percent. Eight percent of 
the farmers cited various weather forecasts they had 
read or seen. Farmers expecting a dry summer in 1989 
cited the 1988 drought (5 percent) or the fact that the 
state was in a "cycle of bad years" (8 percent). The 
belief that it is unlikely to experience two consecutive 
drought years was cited by 4 percent of the farmers, all 
who expected normal to wetter than normal conditions 
in 1989. 

Over haH the Wisconsin dairy farmers 
surveyed had no explanations for the 1988 drought. 
When asked, "What do you think caused Wisconsin's 
drought in 1988?", 56 percent either gave no reply, 
indicated they had no idea, or merely stated that the 
drought was caused by a lack of rain. The responses of 

3% 40% 
11% 36% 
33% 21% 
15% 30% 
12% 52% 
16% 47% 
23% 32% 
15% 23% 
24% 24% 

16.4% 34.9% 

the remaining 44 percent of the farmers pointed 
towards a diversity of environmental factors. Sixteen 
percent mentioned movements of the jet streams or 
upper air currents. Five percent mentioned the 
Greenhouse Effect by name, with an additional 4 
percent describing air pollution, the loss of rain forests, 
unspecified human activities upsetting the balance of 
nature, or climatic change. Two percent claimed 
changes in the ocean temperatures and another two 
percent explicitly mentioned et nino. Two percent 
mentioned volcanoes (both more and less activity). 
Three percent of the farmers blamed the space program 
for the drought, while four percent considered it an Act 
of God (as punishment for a variety of modern 
society's sins). 

Long-te!ID Drought Perce.ptions 

Another drought--as severe as the 1988 
drought-is expected within the next ten years by 48 
percent of the dairy farmers surveyed. The spatial 
pattern is not entirely clear for 34 to 58 percent of the 

8 




farmers within the nine agricultural reporting districts 
expecting another drought. North central and east 
central Wisconsin dairy farmers least expected another 
drought within the decade (Figure 7), while most 
farmers within northeastern and southwestern 
Wisconsin expected another drought. Furthermore, 19 
percent of the farmers statewide expect to experience a 
drought within the next decade which will be more 
severe than the 1988 drought. Farmers in 
northwestern Wisconsin were most likely to express 
such expectations (29 percent), while those in adjacent 
north central Wisconsin were least likely to expect a 
more severe drought (4 percent). 

Thirty-six percent of the dairy farmers 
statewide indicated that a drought like that which 
occurred during the summer of 1988 would be 
expected at least once every ten years (Table 4). (It is 
interesting to note that an even larger proportion of 
farmers had indicated in response to an earlier 
question that they expected a drought within the next 
ten years equal to that of 1988.) Generally, farmers 
within the southeastern, south central, and east central 
regions of Wisconsin indicated the greatest return 
interval for the drought, while those in the western 
third of Wisconsin and the north central region 
considered that such droughts had the shortest return 
interval. 

TABLE 4 

PERCEIVED FREQUENCY OF DROUGHT LIKE 


THAT OF 1988 


"How frequently would you expect a drought such as 
occurred during the summer of 1988?" 

Once every 5 years ........ 5.6% 

Once every 10 years ...... 31.1% 

Once every 20 years ...... 19.3% 

Once every 30 years ...... 15.6% 

Once every 40 years . . . . .. 5.6% 

Once every 50 years ...... 21.5% 

Once every 100 years ...... 1.5% 


Dairy farmers were also asked, ''How do you 
think the weather in the 1990's will be in comparison 
with the 1980's?" Forty-five percent predicted that the 
1990's would be "warmer and drier than the 1980's" 

(Table 5). Thirty-six percent expected the weather 
would be unchanged, with only 12 percent expecting 
wetter conditions (either warmer or cooler). Although 
at least a third of the respondents in each of the nine 
regions expected warmer and drier conditions, the 
greatest proportions of farmers predicting these 
conditions were in west central and southeastern 
Wisconsin, where over 60 percent made such 
predictions (Figure 8). 

TABLES 

EXPECTATIONS OF WEATHER IN THE 1990'S 


"How do you think the weather in the 1990's will be in 
comparison with the 1980's?" 

Cooler and wetter than the 1980's 5.5% 
Cooler and drier than the 1980's 6.7% 
Warmer and wetter than the 1980's 6.7% 
Warmer and drier than the 1980's 44.9% 
Unchanged from the 1980's 36.2% 

Drought possibilities were considered as a 
"major problem" by 36 percent of the dairy farmers 
surveyed, with an additional 43 percent indicating that 
drought was "somewhat a problem" (Table 6). Only 
one-fifth of those surveyed felt that drought was only a 
"minor problem" or "not a problem at all". Dairy 
farmers within the southwestern and south central 
regions of Wisconsin were most likely to consider 
drought possibi'lities as a major problem, with 45 
percent of the survey respondents making such claims, 
while farmers within north central Wisconsin were 
least likely, with only one quarter feeling that drought 
possibilities were a major problem. 

Drought was more frequently considered as 
being a problem facing dairy farmers than other 
natural hazards. For example, only 5 percent indicated 
that hail damages were a major problem, 3 percent 
stated that flood possibilities were a major problem, 
and 7 percent so ranked insect infestations. Other 
everyday problems typically overshadow concerns 
about the drought possibility. Indeed, milk support 
prices were ranked as a major problem by 53 percent 
of the farmers and property taxes were cited by 51 
percent 
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TABLE 6 


PERCEPTIONS OF DROUGHT, HAIL, FLOODS, AND INSECTS AS PROBLEMS 


"Indicate the degree to which the following factors may be problems facing dairy farmers in 
your county." 

Major Somewhat Minor NOTa 
Hazard Problem a Problem Problem Problem 

Drought Possibilities 36.5% 42.7% 16.2% 4.6% 
Flood Possibili ties 2.8% 8.3% 17.4% 71.5% 
Hail Damages 5.1% 23.9% 43.1% 27.8% 
Insect Infestations 7.2% 29.2% 41.9% 21.6% 

Prices of Hay and Feed 52.9% 32.7% 10.6% 3.8% 
Milk Support Prices 52.6% 34.8% 8.1% 4.4% 
Property Taxes 51.1% 34.2% 10.2% 4.5% 
Government Regulations 30.5% 40.2% 21.2% 8.1% 

Oimatic Conditions and Drought Perceptions 

Drought conditions were not evenly 
distribu ted across Wisconsin in 1988, nor were 
conditions uniform during the spring of 1989. 
Nevertheless, at the time of the survey 88 percent of 
the respondents indicated that their soil moisture 
levels were slightly to much drier than normal. Only 
five respondents (of which four responded before the 
rains of late May) claimed to have wetter than normal 
soils. Within both the northeastern and southwestern 
regions of Wisconsin 65 percent of the farmers 
reported "much drier than normal" soil conditions. 

The dairy farmer's perceptions of future 
drought--both short- and long-term--did not 
necessarily correspond to the severity of the recent 
drought--as measured by precipitation deficits or 
Palmer Index values. For example, although 
southwestern Wisconsin recorded the greatest 
precipitation deficit during 1988 and was the state's 
only agricultural reporting district to have experienced 
its driest April through August in 93 years, 
northwestern Wisconsin noted the lowest Palmer 
Index value (thus the greatest drought severity) within 
the state, and east central Wisconsin experienced the 
driest May - June, dairy farmers from these regions 
were not the most likely to expect that the summer of 

1989 would be "much drier" than normal. Indeed, 
dairy operators within southeastern, central, and 
northeastern Wisconsin most frequently made such 
claims. Considering "much drier" and "drier" than 
normal together, northwestern Wisconsin dairy 
farmers were least likely to make such predictions, 
while southwestern and central Wisconsin farmers 
were most likely. Similar patterns were noted in dairy 
farmers' expectations that a drought would occur 
during the summer of 1989. Although farmers within 
the southern third of Wisconsin had suffered either 
their first or second driest growing season since 
records began in 1895, they were no more likely than 
farmers elsewhere in Wisconsin to expect another 
drought like the 1988 drought to occur within the next 
decade. However, the proportion of farmers who 
indicated that drought possibilities were a major 
problem facing dairy operations was highest (although 
not Significantly) within this portion of the state. 

The severity of consequences from the 1988 
drought for the various dairy farmers was significantly 
related to their expressed concerns about drought 
possibilities (Table 7). The more strongly the farmers 
felt decreases in gross and net farm incomes, increases 
in farm indebtedness, and shortages in hay and alfalfa, 
the higher they ranked drought possibilities as a 
problem. For example (Table 8), of those farmers 
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Figure 5 
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Figure 6 
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Figure 8 



reporting that a decrease in gross farm income was 
strongly felt because of the 1988 drought, 61 percent 
considered drought possibilities as a major problem. 
On the other hand, those farmers claiming that a 
decrease in gross farm income was not felt, only 24 
percent considered drought possibilities as a major 
problem. Likewise, decreases in gross and net farm 
income and increases in farm indebtedness were 
significantly related to expressed concerns about 
drought during 1989. For example, 64 percent of those 
farmers who reported that decreases in net farm 
income as a result of the 1988 drought were strongly 
felt also indicated that another drought would occur 
during Summer 1989. In contrast, of those farmers 
who denied experiencing a decrease in net farm 
income, only 37 percent anticipated a drought in 1989. 

Farmers who were pessimistic about their 
abilities to remain in business should another drought 
occur in 1989 were also significantly more likely to 
consider drought possibilities as a major problem 
(Table 9). For example, of those farmers who doubted 
they could remain in business if a drought occurred 
during 1989, 54 percent considered drought 
possibilities as a major problem. Conversely, of those 
dairy farmers who believed that they could remain in 

business--drought or no drought--only 28 percent 
considered drought possibilities as a major problem. 
Likewise, farmers who indicated that their dairy farms 
would have been unable to remain in business without 
any government drought relief payments were 
significantly more likely to consider drought 
possibilities a major problem and to expect that a 
drought would occur in 1989. Indeed, 63 percent of 
those dairy farmers who relied upon drought relief 
payments for their survival expected a drought during 
1989, while 45 percent of those farmers whose 
operations would have survived without such 
assistance expected a drought during 1989. 

Previous Drought Ex~rience 

Experiences with previous droughts were not 
significantly related to the dairy farmer's perceptions 
of the drought problem nor their expectations of future 
drought conditions. Although 24 percent of the 
respondent farmers claimed to have experienced a 
drought equal to that of 1988 (primarily in the 1930s or 
1950s) these individuals expressed only slightly higher 
expectations of a drought during 1989 or below normal 
precipitation than farmers without previous drought 

TABLE 7 


DROUGHT PERCEPTIONS AND 1988 DROUGHT CONSEQUENCES: 

SUMMARY OF CHI-SQUARE SIGNIHCANCE LEVELS 


Drought Perceptions 
1988 Drough t 1989 1989 1990's 1990's Drought 
Consequences Drought Precip Drought Precip Problem 

Decline in 
Gross Farm Income .0105 .0093 .0047 .0025 .0001 
Decline in 
Net Farm Income .0011 .0367 NS .0091 .0003 
Increase in 
Farm Indebtedness .0232 NS NS NS .0029 
Shortages in 
Hay or Alfalfa NS NS NS NS .0025 
Reliance on 
Drought Relief .0026 .0479 .0006 .0088 .0075 
Ability to Survive 
Drought in 1989 NS NS .0604 NS .0004 

NS indicates Not Significant at .10 level 
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TABLES 

1988 DROUGHT-INDUCED DECREASE IN GROSS FARM INCOME 
AND PERCEPTION OF DROUGHT POSSIBILITIES 

Drought Possibilities Considered 
Decrease in Gross Major Somewhat Minor - Not 
Farm Income: Problem a Problem a Problem 

Strongly Felt 42 23 4 
(60.9%) (33.3%) ( 5.S%) 

Moderatetly Felt 21 36 17 
(28.4%) (48.6%) (23;0%) 

Slightly Felt 19 24 18 
(31.1 %) (39.3%) (29.5%) 

Not Felt 13 25 15 
(24.5%) (47.2%) (28.3%) 

Chi-Square =28.543, 6 Degrees of Freedom, Significance = .00007 

TABLE 9 


PERCEIVED ABILITY TO SURVIVE DROUGHT IN 1989 

AND PERCEPTION OF DROUGHT POSSIBILITIES AS PROBLEM 


Expect that Could Survive 
Drought Possibilities Drought During 1989 
Considered: YES NO 

Major Problem 45 44 
(28.1 %) (53.7%) 

Somewhat a Problem 78 23 
(48.8%) (28.0%) 

Minor - Not a Problem 37 15 
(23.1 %) (18.3%) 

Chi-Square = 15.767,2 Degrees of Freedom, Significance = .00038 
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experience. Saarinen (1966, p. 71) in his study of Great 
Plains farmers similarly noted a lack of clear 
relationship between experience and the expectation of 
a drought in the following year, although several-but 
not all-researchers examining rapid onset events have 
noted such correlations (Drabek 1986). 

Drought perceptions were generally unrelated 
to the socioeconomic characteristics of the farmer. 
None of the drought perception variables were 
significantly related to the age of the farm operator, the 
acreage of the farm operation, the number of cows on 
the dairy farm, whether the herd was Grade A or 
Grade B, or whether or not the farmer had an off-farm 
income. 

Conclusions 

The drought of 1988 has provided us with a 
unique opportunity to study drought perceptions 
among a farm population which has rarely dealt with 
this hazard. Drought perception research has typically 
been carried out amongst farmers of subhumid to 
semi-arid regions (Warrick 1975 and Rosenburg 1978). 
Unlike most farmers within developed economies 
where drought losses merely signal lost income, 
Wisconsin's dairy farmers faced continued drought 
stresses brought about by the resulting feed shortages 
and increased expenses of maintaining their herds. In 
his discussion of social impacts of drought Miewald 
(1978, p. 82) concludes, "A t a minimum, we need more 
work, along the tines of the pioneering research by 
Saarinen . . . on perceptions of drought hazards, which 
will indicate probable individual reactions." This 
paper represents one such effort. 

Farmers may be in a better position to follow 
through on their drought perceptions and make 
adjustments to reduce future losses than are persons 
faced with most other natural hazards. A farmer 
perceiving that drought conditions may occur over the 
growing season may (1) alter his or her planting dates, 
(2) select tillage practices which minimize evaporation 
and maximize moisture retention within soils, (3) plant 
crop varieties which display greater drought tolerance, 
and (4) alter the application of herbicides, pesticides, 
and fertilizer in keeping with the reduced moisture 
conditions. The perceptions of the surveyed Wisconsin 
dairy farmers that both a drought would occur during 
1989 and that drought was a problem facing Wisconsin 
dairy farmers were significantly rela ted to their 
decisions to make changes in their crop planting plans 
during 1989. Therefore, because farmers are likely to 
respond to their perceptions of weather conditions 
during the growing season (and many had closely 
watched weather conditions during winter and 

spring), the study of their perceptions may provide 
answers to both academic and practical questions. 

Strategically spaced summer rains permitted 
may farmers to obtain near normal harvests in 1989, 
although for many areas of Wisconsin 1989 was 

. meteorologically drier than 1988. Nevertheless, even 
with a return to normal precipitation we should not 
ignore the potential of droughts to alter the state's . 
dairy industry. Indeed, Hecht (1983, p. 56) succinctly 
argues, "Studies on drought impact, monitoring and 
management must also not end when the rains come." 
If predictions of climatologists about climactic 
warming because of the Greenhouse Effect are accurate 
(Schneider 1989), Wisconsin farmers must increasingly 
deal with a capricious environment. Indeed, the 
climactic change model of Manabe and Wetherold 
(1986) indicates that with a doubling of carbon dioxide 
as expected in the next century, summer soil moisture 
in Wisconsin could be reduced by approximately 40 
percent. The ability of the Wisconsin's dairy farmers to 
accurately perceive the climactic risks facing them and 
to appropriately respond to these risks may determine 
whether or not Wisconsin remains the Dairy State in 
the Twenty-first Century. 
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