Brazil is in water crisis — it needs a drought plan
To avoid crop failures and soaring power costs, diversify sources, monitor soil moisture, model
local hydroclimate dynamics and treat water as a national security priority.
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Vast reserves

About 20% of all global inland water flowing to the oceans is generated in Brazilian
territoryl. This source fuels the country’s welfare and economic growth. About 85% of the



nation’s fresh water needs are supplied by surface waters — rivers and lakes?. In the US, that
figure is 75%; in India, it is 60%.

Brazil has the world’s second largest installed hydropower capacity at 107.4GW; it
produces 65% of the country’s electricity. Half of this is generated on the Parana River basin side,
where reservoirs have fallen to their lowest levels in 91 years. The country has had to revert to
burning fossil and biofuel, and passing the higher costs onto consumers. Thermal power
produced 13.2% of the nation’s electricity in July 2021, the highest in history.

Lucrative crops such as soy, coffee and sugar cane, and livestock use much of t t
Irrigation feeds about 13% of the cultivated surface3, drawing down 66% of al r
consumption -- some 6.4 billion liters daily?.

But water is not equally available across the country, nor over time.

Different droughts

Water crises can originate from many types of droughts: orol@gical, hydrological,
agricultural, and socioeconomic.

Meteorological droughts are dry weather patterns due to of little rainfall or high heat,
which increase evaporation rates. These can cause hydr ical ughts, water shortages on
land surfaces, such as rivers and lakes.

Agricultural droughts -- a decline in soil mqi
yield and increase food insecurity. S
socioeconomic drought — can also foll
migration. It may also bring water-intensiv
a halt.
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g recurrent dry conditions around the globe?*. Decades-long deforestation
3s led to vast knock-on effects. Cutting down trees, as well as slashing the
jsture transported from the rainforest towards central-southern Brazil®, is the main

And improper land use can worsen droughts, and even cause rivers to run dry. Intensive
cattle farming leads to unvegetated land and compacted soils. As well as decreasing the amount
of moisture given off by plants it limits the soil’s capacity to retain water and recharge aquifers.



But droughts alone don’t explain the recurrence of water crises in Brazil. Successive
governments inability to recognize water as an essential national resource has led to a long
history of mismanagement. And recent federal policies have driven increasingly erratic land
occupation by agribusiness and mining interests, increasing deforestation and wildfires and
undermining climate mitigation.

As the country plunged into a severe shortagesin 2014, the Brazilian Academy of Sciences
upbraided state authorities for failure to take swift bold actions and for a lack of transp
about the gravity of the situation®. Now, it is even harder now for scientists to bust the natio
myth that there is unlimited water when denialism is promoted at the highest levels
president Jair Bolsonaro'?.

Seven years have passed, and too little has changed. This time arou
economy is recovering to pre-pandemic levels, following a 4.1% drop in GDP in
for 39 years. Economic growth requires extra energy to power produ e current
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ate predictions. Federal funds should be put aside for a new supercomputer.
that the acquisition of an equivalent supercomputer would cost $40 million.
the Science and Technology Ministry’s budget for 2022 has been reduced by 87%.

Many processes which impact south-central’s Brazil’s water availability are not well understood.
These need more research to best inform policy. They include:

Climate feedbacks: Deforestation, land use, biomass burning, and global warming interact to
determine water availability. New approaches should exploit emerging knowledge and



computational tools to better incorporate small-scale and fast processes, such as landcover
changes or clouds and aerosol feedback effects in climate models. This will need higher-
resolution simulations, more computational power and reliable in situ and satellite-based
observations.

Compound events: Hazards such as droughts, heatwaves, and fires can have devastating impacts
beyond those related to an isolated event. Risk assessment approaches should consider o-
occurrence of multiple and dependent hazards. Climate, health and social scientists, as S
engineers and modelers, should work to improve the estimation of the impacts.

Groundwater. Intensive pumping, especially combined with droughts, has_led evere

depletion in regions such as such as western and central U.S., northwestern Indj @ ddle

East!l. More research, along with groundwater and soil moisture monitoring eded to
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region, to the Southeast. Other movements of people could b across the country as
longer, more frequent, and severe droughts arise. Massive cli ations could result in an
increase of water insecurity, as well as unemployment rty in major Brazilian cities.

Social, political, and economic scientists should work
to guide policy making.

the drivers of climate migration

Diversify sources
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Br @ erritory lies on major aquifers - valuable and underused resources. The
set should build climate resilience by using this groundwater, especially during
logical drought. This needs to be done sustainably, to avoid the depletion

This month Brazil promised to end illegal deforestation and cut emissions from 2005
levels by 50% by 2030 at the 2021 United Nations Climate Change Conference (COP26). Such
measures would bring the country in line with green policies, such as the European Green Deal



and the U.S. Green New Deal. Brazil should also implement a nationwide zero native vegetation
conversion agreement?!? to prevent future agricultural- and cattle-farming-driven deforestation.

There may be short-term economic harm from stemming deforestation, especially
amongst farmers and landowners. But the costs of doing nothing are too extreme to ignore. Here
again behavioral, social, political, and economic scientists must work to identify the most
effective ways to shift prevailing narratives that imperil the planet. The World Economic Forum
have classed water crises as a top global risk, due to their impact on food production, n
health, conflict, ecosystem function, and extreme weather?®.
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