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Main Ideia

• Model the effects of land use and land 

cover changes (LULCC) on river discharge 

and soil loss in areas undergoing a rapid 

expansion of mechanized agriculture in 

Brazil



MATOPIBA Region
New Frontier for BrazilianAgriculture

Source: 

SECOM, 

Tocantins

Study Area



Selected Area - Western Portion of Bahia State

Source: 

SECOM, 

Tocantins



Grande river basin
(Western portion of Bahia State)

(~76,000 km2)

Land use  and land cover map of Brazil – 2016. IBGE



Grande River Basin

Continuous mapping of LULC 

(since 2000)

Major LULCC



Barreiras - BA



Barreiras city

best areas for 

agriculture expansion

Sandy Oxisol

flat plateaus

(sandstones)



More dissected areas

(even with better soils

– from limestones) are 

not used for agriculture

Topography 

limits agriculture 

expansion



DTMz

LAND USE/LAND 

COVER

SOILS

PRECIPITATION

DATA

MODELING - SWAT

SUB-BASINS

HRU

SIMULATION

SENSITIVITY ANALYSIS

CALIBRATION

SIMULATION  (POST-CAL)

PREDICTIONRESULTS

C
A

R
TO

G
R

A
P

H
IC

 D
A

TA

TEMPERATURE

O
B

S
E

R
V

E
D

 D
A

TA

SCS-CN

SatisfactoryU
n

sa
ti

sf
ac

to
ry

SWAT Model

(modified from NEITSCH et al., 2009)



Implementation

• We are using hydrologic data from:
– 2000-2004 for warming-up

– 2005–2014 for calibration

– 2015–2016 for validation

• Results: streamflow and soil erosion 

responses to projected past and future 

LULC scenarios 



18 SUB-BASINS 
(points for calibration and validation)

Multi-site calibration ensures that the model is capable of reproducing 

hydrological heterogeneity within the watershed



SWAT
Definition of the Hydrological Response Units (HRUs)

[combining topography, soils and LULC]





MEETING LOCAL STAKEHOLDERS FIELD MAPPING 
(Geology, Topography, Soils, Land Use)

Defining Scenarios



Scenarios for Hydrological

Simulations

PAST

PRESENT

FUTURE



I. TODAY – present conditions

a) Condition in 2016



II. PAST SCENARIOS 

– simulating 3 previous conditions

a) Natural (initial) condition

• 100% savanna everywhere in the basin

b) Condition in 1980 

• Before main agriculture expansion

c) Condition in 2000

• IBGE began to monitore LULCC (main expansion)



III. FUTURE SCENARIOS
- expansion of agriculture & pasture

- based on Topography, Rainfall and Soil Conditions (mechanization) 

Annual Rainfall



III. FUTURE SCENARIOS

- simulating 3 future conditions

a) 100% agriculture all over the plateau

• flat topography + high & medium rainfall values

b) 100% agriculture on the plateau and on the flat areas of 

the lowlands (smooth topography + low rainfall values)

c) 100% agriculture on the plateau and 100% pasture on 

the flat areas of the lowlands



Next Steps

• SWAT calibration and validation

• Simulation of the Different Scenarios

• Run SWAT with Global DATA 

• Compare SWAT results with those 

obtained using:

– InVEST

– RUSLE + Global Data (Bethanna Jackson)
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