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• Caxias do Sul, 2nd largest city in Rio Grande do Sul 

state , was facing municipal water supply shortage, as 

currrent supply from exisiting reservoirs (was nearing 

available capacity;

• water quality quality concerns (previous issues with 

Feitoria Reservoir);

Enviromental Context
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Marrecas Watershed

new reservoir
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Arroio das Marrecas (Ducks´Creek) 

watershed

• 5,370 ha

• subtropical (MAT 16°C)

• natural vegetation is subtropical forests and grasslands

• geology is basalt-rhyolite and soils usually shallow 

(Inceptisols and Ultisols, with high organic matter content)

• Concrete dam built in 2012-2013, 

flooded 216 ha of the watershed

(33 million m³), owned by

SAMAE – municipal water utility
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Dam

pumping
station

drinking water storage 
and distribution

Water Pipeline
Water
Treatment
Plant

SAMAE/Polar/2013
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Data Availability
• survey of land use and ag practices 

including farm chemicals;

• weather station < 20km;

• Environmental Impact Assesment, 

Environmental Management Plan

• geospatial database – soils, DEM, land use-

land cover;

• Water quality data (before, during and after 

dam filling)
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Land Use in 2013 
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Grasslands 3,490

Subtropical Forests
(w/Araucaria groves)

1,391

Flooded Land (after
reservoir filling)

216

Fruit Orchards 114

Pine ( plantations 90

Annual grain crops 84

Ponds 49

Residential Buildings 11

Farm Buildings 3.7

Fish ponds 1.9

Rock outcroppings 9.4

Degraded Land 20.6SAMAE/Polar/2013



Surface Water Sampling Points
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Phenols

sampling sites

Water Quality Trends @ Marrecas



Iron

sampling sites

Water Quality Trends @ Marrecas



SAMAE/Polar/2013

Farm Chemicals by Type
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Farm Chemical Use 
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Objectives

Short term 

• evaluate data needs for SWAT simulations

Long term

• Calibrate and validate SWAT @Marrecas 

watershed to assist monitoring and long term 

planning watershed management.

• Variables of interest: sediment, N, P, farm 

chemicals.



Initial ArcSWAT 
application

• ArcSWAT build 612 (for ArcGIS 10.2) 
runs SWAT 2012.
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SWAT watershed delineation 

17

SWAT automated 
delineation

surveyed
watershed
limits



HRU Analysis
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Initial SWAT Run



Some input data to check…
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Possible solution?
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Input Data Challenges

• no streamflow gages in watershed 
yet, however there is some flow 
info from dam spillway and 
pumping station intake and 
reservoir storage;

• Key water quality parameters 
with sparse sampling 
(quarterly);
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Obrigado!

(Thanks)


