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Abstract:
Climate change has increased the likelihood of extreme weather events; 
drought being one of them. Between 1990 and 2014, drought accounted 
for only 8.7% of the reported natural disasters in Brazil (Basic 2015). 
However, 58.4% of economic issues related to natural disasters were 
drought related (Basic 2015). For the healthcare community of Bra-
zil,  economic  crunches  tighten  government  spending. The  impact  of 
droughts  is difficult  to document due  to no assigned  start  and finish, 
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Drought Overview
Brazil has been called the “Saudi Arabia of 

water,” having an abundance of the resource 
that other emerging national economies 
(BRICS) have issues with. With just 5.7% 
of the world’s landmass, 20% of the world’s 
freshwater flows  through the Amazon basin 
within Brazil. However, as rainfall dwindles, 
populations and usage increase, and infra-
structure breaks down, a more frightening sit-
uation is unfolding: the taps are running dry. 
Recently, 2012-2015, drought has reached 
the most populated city in the Americas and 
the surrounding state of São Paulo (Figure 1). 
The drought afflicting this area for three years 
has become the worst since the 1920s.

 Aside from São Paulo, a large portion of 
Northeast Brazil falls within the semi-arid 
zone. This  region has a significant suscep-
tibility to extreme drought events, particu-
larly due to the low amount of annual rain-
fall and a concentration of the rainfall that 
it does receive over a few months per year.

Causes
The precise time of a drought’s onset or 

end are not  easily defined. Unlike  sudden/
rapid emergencies such as earthquakes, tsu-
nami’s or floods,  droughts  are  slow/insidi-
ous emergencies that appear without show-
ing visible impacts in the short term. As 
a climatological event, impacts of drought 
depend greatly on human activities, and 
can be exasperated by social vulnerability. 
Drought is a natural disaster that generates 
many second and third order effects.  Health 
implications can be numerous and far reach-
ing.

Climate Change
Humans have increased atmospheric Car-

bon Dioxide (CO2) concentrations by a third 
since the Industrial Revolution began (NASA, 
2016). Deforestation is one particular human 
activity that has led to the increased atmo-
spheric CO2 concentration. While an increase 

with the effects accumulating slowly over time. Although great prog-
ress has been made to reduce social and economic vulnerability, Brazil 
must look at reviewing current programs, particularly in public health, 
and begin planning of new intervention with local communities. This 
paper aims to discuss the droughts impact on Brazil’s population and 
to provide a planning baseline for healthcare professionals and govern-
ment officials to alleviate the impact of drought for a population already 
living within a vulnerable environment. 

Figure 1 South American Water Levels from NASA’s Gravity Recovery and Climate 
                 Experiment Spacecraft (Day, 2015)
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in CO2 within the atmosphere can lead to 
warmer conditions which subsequently lead 
to more evaporation and precipitation over-
all, individual regions will vary with some 
becoming wetter and others dryer. Known 
as evapotranspiration, the trees in Amazon 
rainforest not only remove CO2 from the at-
mosphere but also release vast amount of wa-
ter vapor, creating so called flying rivers that 
subsequently fall as rain. These flying rivers 
create a low-pressure system that sucks in 
air surrounding it eventually and continual-
ly pumping moisture inland from the ocean. 
Deforestation degrades the low pressure sys-
tems, essentially turning off the pump. Thus, 
large-scale deforest-ation is believed to be 
a major contributor to the most recent drought 
in South-eastern Brazil. The impact of the at-
mospheric block within the Amazon rainfor-
est and the impact it’s made on precipitation 
in Brazil is depicted in Figure 2 below.

Infrastructure
For every ten liters treated by the Basic 

Sanitation Company of São Paulo State in 
2012, three are not consumed or used on 
a  regular  basis  (Leita  2014).  These  losses 
occur because of leaks in the distribution; 
illegal connections; theft; lack of measure-
ment. In comparison, the best systems in 
the world such as Japan and Germany lose 
around 8%. São Paulo is not the only city/
state experiencing water loss issues. The av-
erage Brazilian cities lost 36.9% of treated    
water between the treatment plant and con-
sumer faucets in 2012 (Leita 2014).

Human Activities
The  average  Brazilian  citizen  uses  187 

liters per day (DATA, 2014), way above the 
World Health Organization’s guideline of 
100. This high usage coupled with population 

Figure 2 Altered Rain Patterns in South America Linked to Deforestation (Foster, 2015)
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growth has put the outdated reservoirs sup-
plying the populated cities at very high water 
stress levels.

To  add  to  the  infrastructure  woes,  the 
water systems that supply a majority of São 
Paulo and other major urban areas were 

constructed between 1960 and 1980. From 
Figure 3 and Figure 4 below, the population 
growth in Brazil and urban areas has in-
creased at an astounding rate from the time 
of construction.

Figure 3 Population Growth in Brazil (Brito, 2006)

Figure 4 Population Growth in Rural & Urban Brazil (Brito, 2006)
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Health Risks
The health risks associated with the most 

recent drought to plague Southeastern Bra-
zil have yet to be determined. However, 
studies from droughts all over the world and 
Northeastern Brazil have created a base-
line for what public health issues to expect. 
Drought can have impacts on known health 
risks such as inadequate or unsafe water 
for consumption and sanitation; increased 
population displacement; disruption of lo-
cal health services (Sena 2014). Inadequate 
or unsafe water can lead to acute gastroin-
testinal issues; water-borne and food-borne 
diseases; reduced crop yields; death of live-
stock; infectious and parasitic diseases; skin 
infections. Local healthcare services can be 
greatly impacted as the loss of power, loss 
of medicines and personnel, and infection 
control becomes issues. Brazil and poorer 
regions of cities in particular could be prone 
to water outages and electricity loss as 75% 
of the electric power supply comes from hy-
droelec-tricity (EIA 2014).

Drought also asserts itself in acute and 
chronic  health  effects  including  malnutri-
tion; vector-borne diseases; communicable 
diseases; respiratory conditions; psycho-so-
cial stress; mental health disorders (Sena 
2014). Vector-borne diseases such as Den-
gue,  Chikungunya,  and  the  Zika Virus  are 
spread via mosquitoes. It may seem that 
mosquito populations and viruses spread 
by them would dwindle as water becomes 
scarcer. However, the opposite is occurring 
in low income and rural areas within Brazil. 
In the poorer areas of Recife, Brazil, the lack 
of running water means residents have to 
store their own, creating potential mosquito 
breeding grounds. This  is  a  common prac-
tice across many low income areas in Brazil.

One virus in particular, Zika, has received 
much attention in the Americas. Recent-
ly, in Brazil, local health authorities have 

observed an increase in Zika virus infections 
in the general public as well as an increase 
in babies born with microcephaly in north-
east Brazil. Agencies investigating the Zika 
outbreaks are finding an increasing body of 
evidence about the link between Zika virus 
and Microcephaly. However, more investi-
gation is needed before we understand the 
relationship between microcephaly in ba-
bies and the Zika virus. As recently as Jan-
uary 15, 2016, the United States Center for 
Disease Control and Prevention has issues 
a travel alert and out of abundance  of cau-
tion, advised pregnant women to consider 
postponing travel to areas where Zika virus 
transmission is ongoing (CDC 2016).

Government Intervention & Plans 
Going Forward

The 2015 United Nations Climate Change 
Conference held in Paris, France, from 30 
November to 12 December 2015 provided 
a forum for world leaders to develop an agree-
ment on the reduction of climate change. In 
preparation for the conference, Brazil sub-
mitted a six page plan that would contribute 
towards achieving the objective in reducing 
climate change impacts across the globe. 
Brazil highlighted its plan in mitigation; ad-
aptation undertakings; implementation; and 
further clarified how its contribution will be 
implemented and upheld.

Brazil’s contribution to tackle global 
climate change is to reduce greenhouse gas 
emissions by 37% below 2005 levels by 
2025. Subsequent indicative contributions 
include reducing greenhouse gas emissions 
by 43% below 2005 levels by 2030. Addi-
tionally, Brazil seeks to enhance its national 
capacity in water security and conservation 
and sustainable use of biodiversity. Further-
more, the plan enforces the implementation 
of the Forest Code at all levels  of govern-
ment.  Thus,  enforcing  the  protection  and 
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restoration of 12 million hectares of forests 
by 2030 (Federative, 2015).

Impact on Healthcare Community
The  healthcare  community  must  learn 

from any emergency or disaster, adopting 
plans to mitigate the impact for the next event. 
Disaster plans related to drought should aim 
to alleviate social vulnerability by seeking 
to build climate resilience, reduce econom-
ic and social losses, and alleviate poverty in 
drought-affected  regions. A  comprehensive 
approach that includes prevention and miti-
gation, preparedness, response, and recovery 
requires an active partnership between all 
relevant agencies and authorities.

Disaster mitigation in the healthcare 
community includes: conducting an inter-
nal capacity assessment; participating in 
a jurisdiction-wide hazard and vulnerabil-
ity assessment; conducting a public health 
vulnerability assessment; identifying and 

coordinating with key partners and stake-
holders  in  drought  efforts.  Identifying  at-
risk  populations  for  different  drought-re-
lated implications will be vital in providing 
the proper care at the right place and time. 
Strategies and recommendations for mitiga-
tion and response to drought should be com-
municated to the target audience (UNISDR, 
2009).

Disaster preparedness is a continual pro-
cess that requires plans to be dynamic in or-
der to learn from past events and to be effec-
tive. Training needs to be done regularly and 
the plan should be reviewed and amended in 
light of each occurrence. Drought may not 

require a quick response like acute emer-
gencies. However, the power issues, worker 
health, public health, and diseases should be 
documented in the event an area becomes 
drought stricken in the near future.  

Figure 5 The cycle of disaster management (Pischke, 2014)
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The  onset  of  Zika  and  the  potential  as-
sociation with increased microcephaly cases 
has also reignited Brazil’s abortion debate.  
Brazil’s abortion laws make the procedure 
illegal under most circumstances. The only 
deviation from the abortion law is when a fe-
tus is developing with anencephaly, a rare 
condition in which the baby is missing parts 
of its brain and skull or if a woman is raped. 
Decisions to legalize abortion due to micro-
cephaly are complicated because doctors can 
only detect the deformities around the end 
of the second trimester and often the doctors 
cannot say what the effects will be if a baby 
is born with the issue.

The sudden uptick in microcephaly cas-
es has reinvigorated a cadre of powerful 
women’s rights activists in the country of 
Brazil. Wealthy Brazilian women pregnant 
with  babies  suffering  from  severe  micro-
cephaly or fetal malformations have options 
to  terminate  their  pregnancies.  These  op-
tions include working with a private clinic 
to perform a safe abortion or hiring an at-
torney to make their case to a local legal tri-
bunal. Poorer Brazilian women do not have 
this luxury and are afforded fewer options.  
Low income women seek illegal, dangerous 
abortions that can cause serious injuries or 
death.

Conclusion
Brazil is comprised of four major differ-

ent areas, all in contrast of each other. Two 
of these regions, the Northeast and South ex-
perience droughts. In the Northeast, drought 
is a constant threat and the water supply 
struggles to sustain the population of 40 mil-
lion people living in oppressive poor condi-
tions. In the South, where the industrial and 
financial centers are located, excessive con-
sumption and pollution has decreased the 
available water supply to the populations. 
These  regions  of  Brazil  present  important 
challenges in the healthcare community. 
Collaboration between climate services and 

health services are important to strengthen 
risk management actions.

Even  though  drought  is  different  from 
other natural disasters, it does not mean 
planning and actions should occur to help 
protect a community from the effects. Pub-
lic health agencies across Brazil should be 
prepared to address public health impacts 
of drought within their communities at all 
times. Many aspects of drought have been 
well researched in the developed world, 
although there is still much to be learned 
about its public health implications. Epide-
miologic and other studies must be conduct-
ed to provide stakeholders with drought-re-
lated data pertaining to short and long-term 
impacts of drought on health and the direct 
and indirect health effects that water short-
ages have on different population segments. 
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