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La Plata River Basin - 3.170.000 km?




Parana River Basin - 1.500.000 km?




Hydrographic Region of Parana River Basin -

é 879.860 km?







Intense deforestation = agricuture and pasture.
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Heterogeneity in rainfall gauges distribution:

® Rainfall station



Heterogeneity in rainfall gauges distribution:
Population distribution
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Heterogeneity in rainfall gauges distribution:
Population distribution

Not consistent with weather systems that occur

Tropical Mesoscale Convective Complexes
Cold fronts and Squall lines

South America Monsoon System

* Rainfall station ELNifo Southern Oscillation (ENSO)




CKK

What are the implications of such low density in the right river bank?

How compromisedis the rainfall representation?

What is the minimum density required for hydrological studies?
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Climate variability
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lvai River Basin - 36.589 km?
Data availability

Condition without dams
Climate variability

Economic importance

SWAT

Soil & Water
Assessment Tool




TOPOGRAPHY

Area: 36,589 km?
Length: 680 km
Source: 800 m

Mouth: 230 m
Discharge: 715.32 m®/s

Selection of fluviometric stations:
v" ldentification of the simulation period
v Model evaluation




SoIL LAND USE AND
TOPOGRAPHY CLASSIFICATION SLOPE LAND COVER

Selection of fluviometric stations:
v" Identification of the simulation period
v Model evaluation




SoIL LAND USE AND
TOPOGRAPHY CLASSIFICATION SLOPE LAND COVER

v’ 24 subbasins

v' 502 hydrological response unit

v" 5 monitoring fluviometric stations



WEATHER DATA:

v' Maximum and minimum temperature - °C
v' Solarradiation - MJ/m?.day

v Wind speed - m/s

v Air humidity - %

v" Daily precipitation - mm

« Acquisition of information

« Datatreatment



SWAT

Soil & Water The method of representing weather behaviour relies on the use of
Assessment Jool  one gauge nearest to the centroid of each subbasin (Nearest
Neighbor - NN).

This configuration leads to a simplification of the weather records
even if there are multiple gauges per sub-basin.

Widely used and accepted by users.
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INVERSE DISTANCE WEIGHTING:

Rainfall Stations: +

+ Inverse Distance Weighting Interpolation



INVERSE DISTANCE WEIGHTING: NEAREST NEIGHBOR:

Rainfall Stations:
+ Nearest Neighbor

+ Inverse Distance Weighting Interpolation



INVERSE DISTANCE WEIGHTING: NEAREST NEIGHBOR:

+ + *

Rainfall Stations:
+ Nearest Neighbor

+ Inverse Distance Weighting Interpolation

+ Validation



INVERSE DISTANCE WEIGHTING: NEAREST NEIGHBOR:

Pearson correlation
coefficient:

. 0.00-0.25
e 0.25-0.50
® 0.50-0465
@® 0.465-0.75
@ 075-085
@ 0.85-1.00
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v NN: conditions of days without rain form the great

:\?,11’\;,:712_'23;’, Eﬁ’g) majority of precipitation data.

',5;,”7222; g’;) v' IDW: null values of precipitation are replaced by the
fraction resulting from station in proximity.
IDW: 11.38% (9)
Th_\ NN: 74.21% (25) _ _ _
wi T v' Thereis agreat disparity between the number of days
NN: 72.12% (33) with extreme precipitation events.

IDW: 10.98% (0)
NN: 71.01% (4)

4+ Fluviometric station
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IDW: 11.66% (2)
NN: 76.49% (28)

IDW: 11.08% (5)
NN: 74.43% (18)

- IDW: 11.38% (9)
NN: 74.21% (25)

IDW: 10.50% (0)
NN: 72.12% (33)

IDW: 10.98% (0)

NN: 71.01% (4)

4+ Fluviometric station

v NN: conditions of days without rain form the great
majority of precipitation data.

v IDW: null values of precipitation are replaced by the
fraction resulting from station in proximity.

v Thereis a great disparity between the number of days
with extreme precipitation events.

Assess rainfall representation under alternative rainfall

gauges networks, so we can answer:
What is the minimum density required for hydrological studies?

Stability of values: achieved because the effects of disturbances
are reduced to small influences by the weighting of the
neighboring registers.

Representativeness of values: by considering more stations,
precipitation variability is captured and the most representative
values prevail.




v' SELECTION OF PARAMETERS SUITABLE FOR FLOW SIMULATIONS IN THE
LITERATURE (15).



Porto Paraiso do Norte - 34.432 km?
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v' SELECTION OF PARAMETERS SUITABLE FOR FLOW SIMULATIONS IN THE

LITERATURE (15).
v" PARAMETERIZATION BY MACROREGIONS.



100% | s

Porto Paraiso do Norte - 34.432 km? ESCO_M

CANMX_AGRL_A
Novo Porto Taguara - 28.427 km? CANMX_FRSE_A
| | l . GW_DELAY_M

ESCO_A
ESCO_B
e _ _ GW_DELAY_B
Uba do Sul-12.701km?* N2B
Tereza Cristina - 3.572 km? GW_REVAP_A
GW_DELAY_A
CN2_A
SOL_AWC_M
SOL_AWC_A
GW_REVAP_B
SOL_AWC_B
L,

v' SELECTION OF PARAMETERS SUITABLE FOR FLOW SIMULATIONS IN THE ALPHA_BF TC

ALPHA_BF_US

LITERATURE (15). GWOMN_A

GW_REVAP_M

v PARAMETERIZATION BY MACROREGIONS. CN2M
GWQMN_M

RCHRG_DP_M

EPCO_A

SURLAG_M

“ Range of parameters - model RCHRG_DP_B

EPCO_M

EPCO_B

RCHRG_DP_A




53.90%|

Porto Paraiso do Norte - 34.432 km? ESCO_M

CANMX_AGRL_A

Novo Porto Taquara - 28.427 km?* CANMX_FRSE_A

GW_DELAY_M
Vila Rica - 19.300 km?

ESCO_A
ESCO_B
GW_DELAY_B

Uba do Sul - 12.701 km? CN2_B

Tereza Cristina - 3.572 km? GW_REVAP_A
GW_DELAY_A

CN2_A
SOL_AWC_M
SOL_AWC_A

GW_REVAP_B
SOL_AWC_B
GWQMN_B

v' SELECTION OF PARAMETERS SUITABLE FOR FLOW SIMULATIONS IN THE ALPHA_BF _TC

ALPHA_BF_US

LITERATURE (15). GWaMN_A

GW_REVAP_M

v PARAMETERIZATION BY MACROREGIONS. CN2_M

GWQMN_M

v" REGIONALIZATION OF PARAMETERS PERFORMED IN LOCAL APPLICATIONS (54). RCHRG_DP_M

EPCO_A

v SENSITIVITY ANALYSIS (29). SURLAG_M

“ Range of parameters - model RCHRG_DP_B

® Range of parameters - "user-defined"  =°<°-M
EPCO_B

RCHRG_DP_A




38.78% | o

Porto Paraiso do Norte - 34.432 km? ESCO_M

CANMX_AGRL_A

Novo Porto Taquara - 28.427 km?* CANMX_FRSE_A

GW_DELAY_M
Vila Rica - 19.300 km?

ESCO_A
ESCO_B
GW_DELAY_B

Uba do Sul - 12.701 km? CN2B

Tereza Cristina - 3.572 km? GW_REVAP_A
GW_DELAY_A

CN2_A
SOL_AWC_M
SOL_AWC_A

GW_REVAP_B
SOL_AWC_B
GWQMN_B

v' SELECTION OF PARAMETERS SUITABLE FOR FLOW SIMULATIONS IN THE ALPHA_BF _TC

ALPHA_BF_US

LITERATURE (15). GWaMN_A

GW_REVAP_M

v PARAMETERIZATION BY MACROREGIONS. CNZ_M

GWQMN_M

v" REGIONALIZATION OF PARAMETERS PERFORMED IN LOCAL APPLICATIONS (54). RCHRG_DP_M

EPCO_A

v SENSITIVITY ANALYSIS (29). SURLAG_M

“ Range of parameters - model RCHRG_DP_B

v" CALIBRATION: SWAT-CUP, SUFI-2. ® Range of parameters - "user-defined"  ®7¢%-"

EPCO_B
RCHRG_DP_A

w Range of parameters - calibrated



Streamflow

Observed
717,88 m3/s

Simulated
655,04 m3/s

PBIAS Std. Deviation
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p-factor
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Our IDW approach:
...allowed us toindirectly consider multiple gauges in the model structure.

...showed good homogeneity within the basin.

Calibrated and validated model = Control model.

Removal of the precipitation stations in a sequenced approach until a minimum density is found
to sustain satisfactory simulations.

Translate information to water resources managers and expand this methodology through the
Hydrographic Region of Parana River Basin.
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