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1. Introduction 

 
An important part of what makes anthropological research distinct from other 

disciplines in the social sciences is the emphasis on fieldwork, which often requires the 

researcher to spend long periods of time living with the people being studied. The 

advantage of this method is that it provides time and opportunity to develop a deeper 

understanding of the complex relationships between human beings and the social and 

physical environments in which they live.  Another practice that distinguishes 

anthropology is the use of cross-cultural comparison to illuminate different ways of 

constructing the world and the social actors who populate it.  This chapter describes an 

ongoing long-term project that compares scientific and traditional climate predictions in 

Northeast Brazil, focussing on differences in communicative practices.   

I chose Ceará, a state in Northeast Brazil, as the site for my Ph.D. research because I 

had lived in Brazil before and had personal connections in that area.  While reading about 

the devastating impacts of frequent droughts on poor subsistence farmers in Ceará (Finan 

and Nelson 2001; Lemos et al. 1999; Lemos et al. 2002; Nelson and Finan 2000), I 

became intrigued by an issue to which language and communication were central, and 

which I therefore thought merited further investigation by a linguistic anthropologist (i.e., 

me). I was encouraged to pursue the topic by Tim Finan, then director of the Bureau of 
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Applied Research in Anthropology at the University of 

Arizona, who was leading a study of the vulnerability of rural 

households in Ceará to drought.  With some background 

information and contact names provided by Finan, I went to 

Ceará to conduct a pilot study in the summer of 2003, which 

was followed by a year-long project in 2005. Since finishing 

the Ph.D., I have continued to pursue the topic and have 

conducted further studies in 2010 and 2011. Here, I describe 

the original project to illustrate how such research begins.  

The question that had initially sparked my interest was 

why smallholder farmers were not using the scientific climate 

forecasts of rainfall provided by the state meteorological 

agency (FUNCEME) in their agricultural decision-making. 

Finan and his colleagues had found that while farmers were 

aware of the forecasts, they said that either they did not trust 

them or simply did not consider them when making decisions 

(Lemos et al. 2002).  I began my investigation with three 

hypotheses.  One hypothesis was that FUNCEME’s climate 

forecasts were, in fact, not accurate.  A second hypothesis was 

that the farmers, many of whom are illiterate or have 

completed only a few years of schooling, were unable to 

understand the 

forecasts in the way 

they were currently 

being 

communicated.  The combination of technical 

language and scientific concepts left the 

farmers confused or feeling alienated.  A third 

hypothesis was that farmers were relying 

instead on the predictions of local experts, 

commonly called “rain prophets”, making the 

 
 
Terms: Anthropology 

 
Anthropology is the study of 
human beings: cultures, social 
organizations, languages, 
physical characteristics, 
artifacts and man-made 
structures.  It is divided into 
four subfields: social or 
cultural anthropology, 
linguistic anthropology, 
biological or physical 
anthropology and archaeology. 
Anthropologists try to explain 
patterns and variations within 
and among different cultural 
groups.  Graduate students 
completing a Ph.D. in 
Anthropology are usually 
expected to conduct 8-18 
months of fieldwork as part of 
their research. They often study 
people of a different culture 
who speak a different language.  
While extended fieldwork is not 
always feasible outside of 
academia, holding it as an 
ideal can guide the research 
process in productive ways. 

 
         Figure 1. Study Region. 
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scientific forecasts redundant.  From the start, this was a 

classic WAS*IS problem in which the science of 

meteorology was enmeshed in social, cultural and linguistic 

contexts that had to be addressed.  An anthropological 

perspective was well suited to the task as I set out to 

investigate how human interpretations of environmental 

and atmospheric changes were transformed into forecasts, 

and how such predictions were communicated to and 

understood by others. 

 The first hypothesis was quickly dismissed from a 

scientific standpoint, based on international recognition of 

FUNCEME’s research (Taddei 2005:117-118) and the 

relatively high degree of predictability of rainfall over 

Northeast Brazil (Folland et al. 2001; FUNCEME 

2004:32).  It was clear that simply improving the accuracy 

of forecasts was not going to result in increased use by this 

sector of the public.  The second hypothesis was confirmed 

inasmuchas farmers’ interpretations of meteorological 

terms and probabilistic forecasts did not match the intended 

meanings.1  But this did not entirely explain the neglect of 

forecasts as decision-making tools.  Indeed, 

misunderstanding does not prevent people from using the information, even if it may 

result in poor choices.  As for the third hypothesis, I found that people did claim to 

consult rain prophets with some frequency, but still the majority asserted that their 

decisions were not greatly influenced by forecasts from any particular source (Pennesi 

2007a), which confirmed the findings of other scholars (Finan 2003; Finan and Nelson 

2001; Taddei 2005).  Evidently, there were more complexities in the communicative and 

cultural practices that needed to be explored and that is where I turned my focus. 

 

                                                   
1 A discussion of the survey results can be found in Pennesi (2007a; 2007b). 

 
 

People and Places 
 
Most of Ceará state has a 
semi-arid climate (i.e. 
desert-like).  Located 4° 
south of the equator, 
temperatures are high year-
round, ranging from 25°-35° 
C.  There are two distinct 
seasons: rainy and dry, with 
80% of the annual rainfall 
occurring in a four month 
period from February to 
May.  Droughts are 
frequent, occurring every 5-
7 years, leaving many rural 
communities with 
insufficient water and failed 
crops.  According to the 
World Bank (2003), 73% of 
the rural population in 
Ceará lives below the 
poverty line. 
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2. Methods and Data 

Like most anthropologists, I approached my fieldwork 

with a general topic, some guiding questions and an 

outline of what I intended to do, but I was open to 

exploring new directions as the research unfolded.  My 

aim for the five-week pilot study in 2003 was to meet 

some of the traditional forecasters—the rain prophets—as 

well as meteorologists at FUNCEME and other key 

players involved in the generation, dissemination and use 

of weather and climate predictions.  I wanted to determine 

the similarities and differences between meteorologists and 

rain prophets. 

Before leaving for Brazil, Finan (by then one of my 

research advisors) had given me the name of a FUNCEME 

meteorologist.  We corresponded by e-mail and he was 

very helpful in introducing me to others at FUNCEME, 

including support staff who provided logistical assistance 

for the trip.  Once there, I contacted others I wanted to 

interview either by referral from someone I had already 

met --known as “snowball sampling” (Bernard 2002:185)--

or by doing a bit of research and making telephone calls requesting a meeting.  It was 

surprisingly easy to gain access to government agents and other professionals after I 

explained what I was trying to do, and I left most interviews with a new list of people to 

contact.  My plan for identifying rain prophets was to ask around in the small town where 

I knew several lived.  The aim of this purposive sampling strategy (Bernard 2002:182-3) 

was to find as many rain prophets as possible from a population whose total number was 

unknown and from which a few could be selected for more intese study.  Fortunately, and 

quite by accident, I met someone at the water company in Fortaleza who just happened to 

be one of the organizers of the annual meeting of the rain prophets in that town.  He had 

one of his colleagues from the small town office introduce me to the other organizer of 

the local meeting, who then introduced me to many rain prophets.  Over time, word 

 
 

People and Places 
 
FUNCEME (Fundação 
Cearense de 
Meteorologia e Recursos 
Hídricos) is the Ceará 
Agency for Meteorology 
and Water Resources.  
Official climate forecasts 
are produced by 
consensus with an 
international group of 
meteorologists.  See 
www.funceme.br for more 
details about their 
forecasting models as well 
as meteorological and 
climatological data. 
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spread and I would learn that particular rain prophets were 

expecting me to visit.  I found, as many anthropologists do, 

that people I met unexpectedly ended up being key 

informants for the research.  Just talking to people casually 

about what I was doing often led to suggestions and 

referrals that I could never have anticipated.  Thus, I had a 

purpose in mind and judged which informants were 

appropriate, but the exact means of identifying each study 

participant varied. 

In all, I recorded semi-structured interviews with 42 

people, including rain prophets, meteorologists, several 

rural extension agents, subsistence farmers and 

landowners, university professors from physics, 

geography, agricultural economics and media 

communications, water resource managers, and journalists.    

I also talked informally with many others whom I met in 

the course of everyday activities when I did not have my 

recorder with me, a technique usually referred to as 

‘participant observation’. I wrote a daily log in which I 

described the various points of view, opinions, attitudes, 

beliefs and practices I was observing.  My data was drawn 

from these recordings, notes and observations.  In addition 

to gathering information, I was establishing relationships 

with people and getting to understand how rain and drought affected every aspect of rural 

life, from food, cash flow, business decisions, travel and work, to politics, religion, 

emotions and health.  By the end of the five weeks, I had more questions than answers, 

but these questions were not the same ones I had going in. For instance, I began to ask 

why farmers were so interested in forecasts, if they were not using them for decision-

making. The pilot study allowed me to return to the United States with sufficient 

background to write a much stronger grant proposal for the one-year project to follow. 

 
 

People and Places 
 
As Bernard (2002:203) 
explains, a semi-
structured interview “is 
open ended, but follows a 
general script and covers 
a list of topics.”  The list 
of questions and topics to 
be pursued in all of the 
interviews generally 
follows a particular 
sequence but this is not 
essential.  The depth and 
breadth of the responses 
will vary with each 
interviewee.  One benefit 
of a semi-structured 
technique is that related 
topics can be explored 
during the interview, 
which can lead to new 
questions in later stages 
of the research. 
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I returned to Ceará in January 2005 and stayed for 13 

months.  I lived in the state capital, Fortaleza, where I had 

office space at FUNCEME, which allowed me frequent access 

to the department of meteorology.  I also made monthly trips to 

the rural areas.  On these trips, I continued to interview and 

observe rain prophets, farmers, business people, extension 

agents and many others.  I collected a large corpus of the 

traditional indicators upon which the rain prophets base their 

predictions (see examples in Galeno 1998; Magalhães 1963; 

Martins 2006; Pennesi 2007; Sousa Rios 2003; Taddei 2005).  

From these interviews, I created a survey designed to elicit (a) 

the respondent’s knowledge of traditional indicators and 

whether each one was believed to be accurate, (b) familiarity 

with meteorological concepts, (c) attitudes toward rain 

prophets, meteorologists, science and government, and (d) the 

influence of climate forecasts on agricultural practices, 

including decision-making.  The survey items were tested and 

revised with a focus group of rain prophets and with farmers 

from the sample population. The section about traditional 

indicators began with prompts but was open-ended so that 

respondents could tell us about as many indicators as they knew 

or wanted to mention.  For each one, they were asked to rate 

their confidence in it as a predictor according to how often it 

gave accurate results (always, sometimes, never, don’t know). 

To keep things simple, questions asking for agreement or 

disagreement had only three responses (agree, disagree, no 

answer).  Questions about agricultural practices and decision-making were open-ended 

and detailed notes were taken of responses.  

Over the course of one month, and with the help of three student assistants from a 

local university, the survey was administered to 189 small farmers in three different 

regions of Ceará.  Each region was chosen to represent a different microclimate where 

 
 

Warning 
 
Any study by university 
researchers using “human 
subjects” must receive 
approval from an ethics 
board before it can be 
undertaken.  In general, 
protocols are designed to 
ensure that people are 
participating only after 
giving “informed consent” 
and that confidentiality will 
be protected.  For social 
scientists, this approval is 
required for interviews, 
surveys and recordings, as 
well as other kinds of 
interactions or information 
gathering from the study 
population.  Check with 
your funding agency or 
university to see what kinds 
of permissions will be 
needed. Doing the 
paperwork and getting 
approval can take weeks or 
even months so keep this in 
mind when planning the 
project time line.      
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seasonal rainfall averages differed greatly and there were 

relative differences in when the rainy season began and 

ended.  All respondents engaged in subsistence level 

rainfed agriculture without benefit of chemical fertilizers 

or irrigation technology.  Households that were within a 

two hour motorcycle ride from the town centres were 

chosen from lists provided by agricultural extension 

agents.  If no one was home or if the person did not wish to 

participate, the neighbouring house was selected.  A more 

detailed discussion of methodology for this study, 

including a copy of the survey instrument, can be found in 

Pennesi (2007a). 

A key component of the survey design was the use 

of extracts from interviews in the construction of the items 

(Kempton et al. 1995).  Rather than use standard 

Portuguese, or make assumptions about possible 

interpretations of my own phrasing, I used direct quotes 

from interviews that captured both the content and the 

familiar ways of speaking that the respondents would 

understand.  In some cases, slight grammatical changes 

were made for clarification or consistency.  This method 

had several benefits. It put respondents at ease because 

they understood the statements and questions immediately, 

with explanations required only rarely.  In addition, it 

facilitated the interviewer’s task of trying to make the 

interaction more like a conversation than a survey.  Instead 

of handing people a paper to write answers on or check 

boxes, the survey was administered orally, with the 

interviewer writing down answers.  (This decision was originally made to overcome the 

problem of illiteracy among respondents.)  Since we were all very familiar with the items, 

we could allow the respondent to lead the conversation somewhat, as long as all the 

 
 
WAS*ISer Wisdom 
 
When designing a survey, 
be prepared to revise the 
items and the structure 
several times.  My survey 
went through a total of 10 
versions before I 
administered it and then I 
still made further 
revisions once it was 
done, for future reference. 
It is best to test the survey 
with people from the pool 
of potential respondents.  
This allows you to see 
how long it takes, identify 
areas of confusion or 
multiple interpretations, 
and train others so that it 
will be administered 
consistently.  Remember 
to include this phase in 
the project time line and 
budget. 
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questions were eventually answered.  This kept the process from becoming tedious for 

both people.  Since many of the items were quoted from previous interviews, the 

interviewer could either present them as such (e.g. “One farmer told me: ‘I trust 

FUNCEME because they have all the equipment and they use science’. Do you agree 

with that person?”) or insert them “naturally” into the conversation while still 

maintaining reliability that each respondent was being asked the same thing (e.g. “Do you 

think that because ‘FUNCEME has all the equipment and they use science’, you can trust 

them?”).   

This procedure also added to the credibility of the interviewers because it indexed 

a certain background knowledge that was assumed to be shared. That is, the assumption 

was that if we had learned to talk like rural people, we must have spent time with rural 

people and could therefore have gained some understanding, even if we were evidently 

city folk by all other indications.  Finally, this process of preserving the original language 

allowed me to return to the data later and look for new interpretations that I might have 

missed the first time.  If I had used my own filter of understanding and reworded the 

questions and statements to represent what I thought people were trying to convey, I 

would be left only with people’s responses to those potentially misleading interpretations.  

This way, the survey is a more valid measure of knowledge and attitudes, independent of 

my own level of understanding. 

The transcripts from interviews, together with responses to open-ended survey 

items, newspaper articles, transcribed television broadcasts and other recorded events, 

were analyzed using Atlas.ti, a software program that facilitates content analysis of 

qualitative data.  One step involved creating codes for key words and concepts, such as 

“p-cultural value”, which was used to label all comments about the cultural value of the 

rain prophets:  they give hope, they are optimistic, they represent traditional culture, and 

so on.  Another step was to subdivide topics into categories that indicated different 

attitudes or practices.  For example, I categorized the reasons people gave for not using 

forecasts in decision-making into two groups: those that explained why the respondent 

paid attention to the forecasts but did not rely on them as decision-making aids, and those 

that explained why the respondent did not even listen to the forecasts and chose to 

disregard them entirely.  This process of systematically coding and categorizing helped 
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me to see patterns in attitudes and understandings, as well as to find links between 

particular concepts and topics, so that I could begin to build a theory about why people 

value predictions and how they evaluate their effectiveness. 

Through this analysis, I realized that the question: “Why don’t the farmers use the 

scientific forecasts?” was too narrow in scope.  A more productive question was: “What 

is the role of predictions in these communities?”  It had become clear that the kind of 

“use” for decision-making that the meteorologists were talking about and trying to 

promote was only one small part of the picture.  Predictions held a much greater 

significance than the calculated estimation of accumulated rainfall. 

 

3. Results  

One of the major findings of this project was that smallholder farmers valued 

predictions for several reasons, and making agricultural decisions was not at the top of 

the list.  Talking about the rainy season, whether past, 

present or future, whether with friends, family or local rain 

prophets, reinforces community solidarity.  It is part of the 

cultural fabric of rural life.  Most people enjoyed hearing 

predictions because they helped create a sense of 

preparedness if the outlook was bleak, or optimism if it 

was positive.  Staying informed about scientific forecasts 

was considered important, analogous to watching the 

nightly news on television or reading the newspaper.  In 

part this is because, despite not relying on climate 

forecasts to alter their own planting practices, farmers are 

acutely aware that others do make important decisions 

based on this information.  For example, banks may 

consider a loan to a small farmer too risky if FUNCEME 

has predicted a drought for that year.  So the forecasts, 

both traditional and scientific, are meaningful, even if not 

in direct and measurable ways.  

Not unexpectedly, I also found many contrasts between 

 
 

Resources 
 
Atlas.ti is only one of 
many qualitative analysis 
software programs.  
Others include NVivo, 
AnSWR, and Ethnograph.   
These programs facilitate 
systematic analysis of text 
and digital audio/video 
recordings and are very 
helpful for organizing 
large amounts of 
qualitative data. 
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scientific and traditional predictions.  One feature in which they differ is how the 

forecasters communicate uncertainty.  Meteorological forecasts are based on statistical 

models that incorporate concepts of probability, error and degrees of uncertainty.  It is 

recognized that absolute certainty is virtually impossible to achieve and an effort is made 

to specify the level of uncertainty that accompanies each forecast as a guide to 

interpretation for intended users of the information.  In contrast, rain prophets use 

induction to generate their forecasts from their accumulated observations, experiments 

and experience so specifying error quantitatively is both meaningless and irrelevant to 

their goal.  This is evident in a recent statistical study by a Brazilian researcher which 

highlights the difficulties in attempting to elicit quantitative measures of uncertainty from 

the rain prophets (Pimentel 2008).  Social scientists have demonstrated that an important 

characteristic of rain prophets is their ability to convey confidence and produce a positive 

emotional response in their audience, independent of the forecast (Finan 1998; Martins 

2006; Pennesi 2007).  This is not to claim that rain prophets are always completely 

certain about their forecasts, nor that they never admit to being wrong.  Rather, there is a 

cultural preference for not emphasizing the possibility of error and for framing the 

prediction in confident and ambiguous language.  Whereas meteorologists acknowledge 

uncertainty as a disclaimer and as part of responsible scientific practice, rain prophets 

assert their authority by exhibiting faith in their predictions. 

Another important finding is that predictions, as oral performances or textual 

representations, communicate much more than the forecast information.  The audience—

whether listeners or readers—interprets and evaluates what is being said in relation to 

how it is being said and by whom.  This is not a novel idea of course, but the particular 

details in this case can offer some insights.  For instance, many of the people surveyed 

responded with negative comments about FUNCEME when first asked about the 

agency’s forecasts.  This reaction made sense within the context of a generalized negative 

attitude toward government and a commonly stated belief that government either neglects 

or interferes with the lives of the rural poor.  FUNCEME’s forecasts were viewed by 

these people both as inferior products and oppressive tools of government.  Therefore, 

people wanted to know what FUNCEME had to say but they did not necessarily trust the 

information.  When pressed to recall specific forecasts or to comment on particular 
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meteorologists, however, many respondents displayed more positive attitudes, allowing 

that sometimes the forecasts were correct and that the scientists had some expertise.   

Rain prophets were portrayed more favourably in public opinion because they were 

seen as the embodiment and voice of tradition, which enjoys widespread support in 

public discourse at all levels: locally, regionally, nationally 

and internationally (Moffett 2006; Queiroz 2005; Santiago 

2005; Sousa 1999).  Their predictions, as oral 

performances of “tradition”, rather than statements of 

scientific opinion, frequently contain elements of verbal 

art, such as poetry, rhyming verse, jokes, stories, proverbs, 

analogies, historical interpretations, political allusions, 

religious rhetoric and moral messages.  Their objective is 

rarely to be clear and succinct.  Each rain prophet makes 

his performance unique, representing his own way of 

knowing instead of an instutionalized process with 

worldwide standards.  It is this combination of unique 

verbal artistry and traditional identity markers that 

differentiates the predictions of rain prophets from those of 

meteorologists, in a way that gives advantage to the rain 

prophets in rural communities. 

It is clear that existing traditions are an important 

part of the context in which new information is evaluated 

and interpreted.  Scientific forecasts are seen in 

comparison to and sometimes in competition with the 

traditions practised by rain prophets, in the Brazilian case, 

or by other traditional forecasters elsewhere.  As this 

research shows, traditional knowledge systems are not 

merely methods for solving practical problems, but are 

intertwined with beliefs and understandings about the 

world and one’s place in it.  Traditions are ways of life, not 

just ways of knowing.  For this reason, traditions endure 
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and are not easily supplanted by new or different kinds of information. 

 

4. Closing Thoughts 

Throughout 2005, FUNCEME’s president grew more concerned with improving 

the communication of their forecasts to the “users”.  An institutional communication 

planning group was formed.  I was invited by the organizer, anthropologist Renzo 

Taddei, to join the multidisciplinary group that included meteorologists, administrators 

and a journalist.  Taddei argued that FUNCEME had to improve its public image overall, 

not just to change the wording of the forecasts, to be more accessible to a wider, non-

scientific audience.  Our anthropological evidence indicated that the information 

FUNCEME provides will always be interpreted in light of the institution’s association 

with government, exclusionary scientific practices and past errors.  Since 2005, the 

institutional plan to improve FUNCEME’s social image, along with making the forecasts 

more accessible, has been slow to reach the implementation stage due to changes in 

personnel and difficulties in making structural changes within a government organization.  

Nonetheless, it pointed the way toward potential collaborations between meteorologists, 

anthropologists and newsmakers.  While FUNCEME’s scientists sometimes questioned 

anthropological methods, they generally accepted our conclusions and tried to find ways 

to apply them.  In 2008, for example, FUNCEME sent newspaper offices and television 

stations a video and accompanying text of a presentation made by Taddei explaining how 

to interpret climate forecasts.  Taddei observed (personal communication, 5 March 2008) 

that the media managed to present an accurate report of FUNCEME’s forecast according 

to the meteorologists’ intended message for that year, and in subsequent years, the 

official forecast has been quoted almost verbatim. Research carried out in 2010 indicates 

that public perceptions of FUNCEME and its forecast have improved somewhat, 

although there is not yet a completed analysis or explanation for this.  
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Discussion Questions 
 

1. Having very broad or open research questions can make it difficult to fit project 
proposals into the model used by most agencies that fund scientific research. 
Explain why this is a problem and suggest ways to overcome it. 

2. Find examples of recent research on communicating forecasts or warnings to the 
public and devise a research plan that uses some of the qualitative methods 
described in this chapter to address questions that were not originally asked. 

3. Discuss some other reasons various groups may pay attention to weather 
information aside from decision-making.  Is there evidence that weather services 
(public and private) take this into account? How might their products differ if they 
did? 

4. This chapter describes a study done by a social scientist. Devise a research plan 
that could address related questions using a collaborative approach that includes 
the local meteorological agency. 
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