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Abstract: in consequence of the reduction in the capacities of the main power plants, paper’s aim was to take
emergency measures to provide the country with energy. Develop a strategy for redistributing energy production
in case of repeated drought. Propose measures to prevent future drought in Brazil. As emergency measures it
was proposed to import petroleum. It could easily compensate capacity of 4 chief hydroelectric power stations in
a week (1.9 million m3) and would take 1.5 billion $ to purchase. Then solar energy plants in 12 months would
have an average annual output of about 286 TW/h, which is almost 3 times more than the average annual output
of Itaipu HES. According to Brazil coastal zone landscape and coastal belt density of population each power
plant would work for around 100 years and give 250 W/h. Wind energy is less productive, but by 2 times cheaper
than solar energy. Ameliaration, soil preparation and forest restoration were proposed as ecology remedies.
Keywords: drought, energy, electricity, Brazil.

HUCCIEJOBAHUE PEILEHUN 3HEPFETH'~IEC}(OFO, JEKTPUYECKOI'O 1
BOJHOI'O KPU3UCA B IOT'0O-BOCTOYHOMU BPA3BUJIUU B 2014 T'OAY
Axmeros P.P.l, Kpaiinos C.A.?

LAxmemos Paomup Pycmemosuy — cmydenm,
2Kpaiinos Cepzeii Anexceesuy — cmyoemm,
Kagedpa mpancnopma u XxpaneHus Hepmu u 2asd,
Canxkm-Ilemepbypeckuii 20pubiil yHusepcumen,
2. Cankm-Ilemepbype

Annomayua: 6 cmamve npeonpUHUMAEMCA NONLIMKA paspabomams CMpameuio pacnpeoeneHus dHepeuu 6
cyuae nOBMOPHOU 3aCyXu U NPedsodCUmb Mepvl npedomspaujeruss 3acyxu 6 bpasunuu. B kauecmee cpounvix
Mep OblI0 NPeONONCEHO UMNOPMUPOBAMb Hehmb, YMO KOMHEHCUpYem NpOU3800UMeNbHOCMb 4 21a6HbIX
2UOPOINIEKMPOCMAHYULL CMPAHbL 34 Hedeao u 3ampamul cocmasam 1.9 munauapoa donnapos. Cmpoumenbcmeo
conHeunvlx anexkmpocmanyuil 3a 12 mecayes obecneuum mowpocmev 286 TB/u, umo 6 3 pasa npesviwiaem
mownocme enaenou I'OC cmpanvl. [lpunusheie snexmpocmanyuu noszgonsm evipabamvigams 250 B/u na
npomscenuu 100 nem. Bempsnvle snekmpocmanyuu meHee MOWHbL, HO 6 2 pasza Oeuiegnie CONHeYHbIX. A
Menuopayus u 60CCMaHOoGIeHUe 1eco8 DbLIU NPedodCeHbl 8 KAYeCmee IKOIOSUUECKUX Mep.

Knioueewie cnoga: sacyxa, snepzus, snexmpuuecmeo, bpazunus.
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The southeast region of Brazil has been experiencing since summer 2014 a major drought event leading to a
number of impacts in water availability for human consumption, agricultural irrigation and hydropower
production. As is known, 75% of the electricity generated in Brazil falls on hydroelectric power stations that are
located in the channels of the largest rivers, such as Parana, San Francisco and Amazon. Most rivers either dried
out or significantly reduced their capacity. In addition to disruptions at the hydropower station, the second
largest source of electricity in the country - ethanol, which is made on the basis of sugar cane - suffered. A high
percentage of crops due to lack of irrigation [1, 2, 3]. A quarter of the country's inhabitants had limit access to
water. The north-eastern regions suffered so much because of aridity, that the government decided to change the
channel of one of the largest rivers of Brazil - San Francisco. Also, several artificial river hoses were assigned to
a territory with water shortage. The drought was largely due to the anthropogenic factor. First, in the last few
decades, in Brazil, there is a massive urbanization, which entails irrational use of water resources. The felling of
trees has significantly increased. Most of the forest goes to building materials and spaces for the new
construction of sprawling cities [4, 5]. It was also a real hard time for animals (Figure 1).



Fig. 1. Dead cow from behind the drought in 2014. Source: (RICARDO MORAES/REUTERS)
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Fig. 2. Paper’s executive summary

First emergency measure would be to import petroleum from countries in neighborhood. The speed of this
measure is its principal advantage. It would take only 1 week to accomplish this remedy. It could also easily
compensate capacity of 4 chief hydroelectric power stations of this country (Tikurui, Santu Antonio, lliya-
Solteira, Shingo) by dint of around 1600 fossil fuel burning power stations located in Brazil (Figure 3). The main
disadvantage of the measure is its cost. It would take 1.5 billion $ to purchase essential oil amount.
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Fig. 3. Average yield of 4 main HES, Oil needed to compensate HES energy

Another 2 remedies are using solar panels, wind generators by households. It will reduce demand for the
delivery of the central electric network an upsurge the quantity of energy for industrial consumption. Time
essential to implement measures is 6 and 12 months respectively.

The first measure for the redistribution of energy capacity: construction of tidal power plants. Advantages are
accuracy, impact on landscape, durability (100 years), average power, Brazil coastal belt density of population:
100 people/km?, Other remedies are the appliance of wind and solar energy. The advantage of soar energy is that
there are 300 days of sunshine a year in the northeast of Brazil. Taking into account the average intensity of solar
radiation, a solar power plant equal in area to the Itaipu hydroelectric power station would have an average
annual output of about 286 TW/h, which is almost 3 times more than the average annual output of Itaipu. The
benefit of wind energy is that it is rather cheap. The ratio of wind and solar energy costs are presented on figure
4,
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First of all, it is essential to end the destruction of tropical forests and start their partial restoration. Here are
merits and of this remedy: deforestation helps to reduce the amount of precipitation, transpiration process stops,
stable transport of moisture from the ocean to the centers of the continents. This remedy is important cause forest
clearance was much higher in 2014 (244 square km) than in 2013 (43 square km). It is also important to
implement system of zero soil preparation. Such a system of farming preserves water much better, especially in
drought conditions, prevents water and wind erosion of the soil. This avoids the destruction of the forest in order
to obtain new areas suitable for farming, and saves resources - fuel, fertilizer, labor, time, lower depreciation
costs. Finally, silvicultural amelioration permits to reduce wind speed - decreases volatility by 10-30%, and the
relative humidity of air increases by 5-10%. Another huge advantage is cheapness and absolute ecological

harmlessness [6].
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Fig. 4. The ratio of wind and solar energy costs
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