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Where is Pernambuco?
?!



Research motivation

Spatial distribution of complete stations from IBGE (2016).
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Source: IBGE (2016)



Distribution of the
monitoring stations

RAINFALL GAUGES

FLOW STATIONS
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Percentage of errors
in rainfall datasets
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Impacts on society
?!

Floods in Palmares (PE) in 2010; Destroyed soybean plantation in Mato Grosso do Sul in 
2017, Effects of drought in the Brazilian Northeast, and the Tragedy of Mariana (MG).

Source: Google Images



Questions
• What can be done in the face of this 

scenario?
• How can we fill those gaps temporarily or 

sometimes permanently?
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The SWAT model

Africa Europe United States Brazil
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In partnership...
?!



The system SUPer
?!



13 watersheds of the
State of Pernambuco
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Source of input data
?!



First evaluation for
SUPer

Bacia PET ET R QS QL PS PD BF Revap
Terra Nova 2680,6 344,3 503,9 14,84 124,28 20,37 1,02 7,01 14,54
Brígida 2229 427,8 556,2 20,04 69,34 47,99 2,4 28,69 19,14
Pajeú 1958,9 509,2 724,3 42,24 152,99 20,49 1,02 10,13 11,24
Capibaribe 1839,4 499,5 748,2 80,99 85,65 81,51 4,08 59,91 18,88
Garcas 2468,4 409,3 496,9 24,48 35,7 27,23 1,36 12,33 15,02
Goiana 1549 711,1 1164,2 163,03 105,21 185,24 9,26 156,49 20,56
Ipanema 2019,4 495,8 624,8 4,37 63,77 60,77 3,04 31,36 28,01
Ipojuca 1769,6 526,2 894,7 161,01 153,28 54,12 2,71 3,65 18,82
Moxotó 1969,3 511,7 621,7 13,84 56,61 53,07 2,65 30,22 21,21
Mundaú 1625,3 741,4 1031,3 151,14 86,61 58,38 2,92 35,37 21,25
Pontal 2932,1 414,4 445,1 17,14 4,12 11,28 0,56 1,94 9,64
Sirinhaém 1823,4 763,5 1618,4 685,65 76,45 95,77 4,79 61,22 29,62
PET: evapotranspiração potencial; ET: evapotranspiração; R: precipitação; QS: escoamento superficial; QL: escoamento lateral; PS: percolação pro
aquífero raso; PD: percolação pro aquífero profundo; BF: fluxo de base; Revap: água que retorna da zona saturada para a não-saturada.

Tabela 2. Resumo das variáveis do balanço hídrico das 13 bacias do Estado de Pernambuco, Brasil. Todos os valores estão em mm.
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The three selected
river basins
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They have different 
characteristics…
• In the semiarid (to west):

• Pontal (average rainfall of 500 mm; 54% of 
missing data)

• In the agreste (this is a Brazilian 
transitional climate zone):

• Moxotó (1000 mm; 52%)
• Near the coast (to east):

• Goiana (2000 mm; 49%)
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Preliminary results
Calibration (NSE; SUFI2)

0.72
Evapotranspiration)

0.77
(Reservoirs calibration)

0.82
(Mixed input data)
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Different approaches
?!



Drone e LiDAR
?!



Thank you!
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