HYDROLOGICAL MODELLING TO
DETERMINE SEDIMENT PRODUCTION
AND EROSION ZONES IN THE MANTARO
RIVER BASIN

Ruth Jahaira Sota Barruetal, Ricardo Flores-MarquezZ, Pablo Leonardo Quispe Ramos!, Miguel Angel
Sanchez Delgado!

1.Universidad Nacional Agraria La Molina-Facultad de Ingenieria Agricola
2.Instituto Nacional de Innovacién Agraria

. Assessment Tool
— \o": Instituto Nacional de Innovacion ,qgraﬂa 2024 lea, Peru SWAT Conference




INDEX

* INTRODUCTION

* OBJECTIVES

* METHODOLOGY

* RESULTS

* DISCUSSIONS

* CONCLUSSIONS AND RECOMMENDATIONS

2024 Lima, Peru SWAT Conference (et 17V




INTRODUCTION

Annual average rate of sediment
quantity of

58.2 Tn/ha/year High Erosion Degree
(according to FAO)

Fig.1 Sedimentation and desander cleaning works in the
reservoir of Tablachaca dam
situated some hundred kilometers upstream of Cerro del
Aguila dam
From (Arboli Nevot et al, 2018)

Fig 2. Contaminated River and Agricultural Problems (lamula.pe ,2017)

Fig 3. Hydroelectric Power Plant
Mantaro(From Google Photos)
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INTRODUCTION

The Mantaro River is one of the most important rivers in the Andes in central Peru for the use of water for agriculture and
electricity generation.
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OBJECTIVES

Estimate sediment production in the Mantaro river basin using the MUSLE
equation incorporated into the SWAT model.

Mantaro Basin->34546.51 km?2
Amazonas River
Atlantic Ocean

STl

Fig 5. Mantaro River(Google photos) Fig 6.Location of Mantaro River(Google
photos)
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METHODOLOGY
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Fig 7. Meteorological Stations in Mantaro basin

2. Climatol
package
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METHODOLOGY

->Cluster for pp, tmax and tmin ->Results of climatol process(Group 1 of pp)
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Fig 8. Dendogram of real and virtual stations Fig 9. a)Box plot of the data. b) Data availability over the period studied. c)

Correlogram of the first differences of the series. d) Singularity and quality of

the stations.
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METHODOLOGY
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METHODOLOGY
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RESULTS

Calibration Parametres and Sensitive Parameters
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RESULTS

Hydrology in Mantaro basin
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ISCUSSIONS -

Calibration Validation
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DISCUSSIONS

Sedimontagram

Subbasin #39

Subbasin #34
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DISCUSSIONS

Flow out calibration and validation statistics

Very Good->
Good ->

0.75<NSE < 1
0.65<NSE < 0.75

|PBIAS |< 10
0.65< |PBIAS [< 15

0.75<R?% <1
0.5<| R? |<0.75

NSE, Nash-Sutcliffe efficency; PBIAS, Percentage bias

Parameter

Calibration

Validation

R2
NSE

PBIAS
R2
NSE
PBIAS

0.85 Very good
0.75 Very good

-9.75 Very good
0.82 Very good
0.74 Good

8.16 Very good

0.84 Very good
0.86 Very good

3.91 Very good
0.79 Very good
0.72 Good

6.1 Very good
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DISCUSSIONS

Using of historical data of sediments

Enrouting process: Using GIS toolbox
DEM->Fill sinks->Flow Direction -> Flow Accumulation(Input weight raster (RUSLE raster) )
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Fig 13. Map of Sediment’s production in Mantaro basin (SENAMH]I,
2021)

Fig 14.Routing of Sediment’s production in Mantaro basin(ATLAS)
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DISCUSSIONS

Comparison of raster data vs results

Fig. 15 .Map of Sediment’s production in Mantaro basin (SWAT Fig 14. Routing of Sediment’s production in Mantaro basin(ATLAS)
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DISCUSSIONS

Comparison between another methods
Principal parameteres of the basin

| parametres | value | Units | SWAT Model vs. Empirical Methods
Area(A) 34546.51 km?2 12000000
Perimeter of the basin 1527.69 km
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>
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Aver | f th -
verage slope of the 0.46 % -
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2 8000000 B SWAT Model
— E 6983433.82
verage slope of the lan 19.1 % 2 ® Annual flow volume method
in the catchment area @ 6000000
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=
Shape factor 0.06 - '8 4000000 # Murano Method
g Fleming Method
=
Average annual Flow(Q) 429.9 m3/s & 2000000
[-»
0

Average annual 876.6666667 mm
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IAverage Eltltude of the I 4204.97 msnm Empirical : .
catchment(H) 3.Murano | 4.Fleming

A tch t sl pEtuecs ::::;:23 I\(/jls:\e:d Method Method
verage ca (C|) ment slope 0.0327 m/m

Sediment 5844872.7
Production(tn/yr) 1

Empirical methods

Average(tn)

1.Qs = 12.45 x Q'# 7589497.54 75424479 3882244.89 10058106.06 6983433.82
2.Qs =3.34 x A14
3. QS — 10—3.2A—0.21P0.97H1.2110.68

4.Qs = aQ"
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CONCLUSSION AND RECOMMENDATIONS

* The Mantaro basin has a sediment production of 5844872.71 tonnes/year

* The calibration of the discharge is considered very good with an NSE greater
than 0.75 .

* Itis necessary to have historical data of sediments to calibrate the SWAT model
and obtain better results.

* |tis recommended to create a database of observed suspended sediment data
on the river and find a correlation with flow out, then compare with SWAT
results (we are working on this).
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THANK YOU FOR LISTENING!

Linkedin: Jahaira Sota
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