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INTRODUCTION

Congested transport in Marañón River, Perú (2008).

Huallaga River, Perú (2005).

Chimay Dam, Perú (2021).

Credits: R. Mallqui

Credits: Consorcio Hidrovía Huallaga

Credits: Consorcio Hidrovía Amazonas)



INTRODUCTION
Density determines the buoyancy of the
wood :
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It varies according to tree species, age,
state of decomposition, and water
content.

The objective was to investigate the effect
of LW density on backwater rise due to LW
accumulations.

Species in the flooded area of the Peruvian 
Amazon. Kvist L., Nebel G. , (2000)



MODEL DEBRIS

6cm

1cm

GROUP Length (cm) Diameter (cm) Weight (g) Number Density(kg/m3)
Green 6.00 1.00 1.88±0.13 700 400 ±30
Blue 6.00 1.00 2.83±0.13 700 600 ±30

Yellow 6.00 1.00 3.77±0.13 700 800 ±30
Red 6.00 1.00 4.48±0.13 700 950 ±30

Characteristics Printer

Model: FlashForge Finder
Nozzle diameter: 0.4 mm
Filament material: PLA (Polilactic
acid)
Print precision: +/- 0.2 mm
Fill density: 5%, 15%, 20%, 25%
Software: FlashPrint



EXPERIMENTAL SETUP

Channel dimensions:
Length: 10.6 m
Height: 0.5 m 
Width: 0.25 m
Maximum Flow: 40 l/s
Slope: 0-10%

Rack dimensions:
8 stainless steel bars
Diameter bar: 3 mm
Axial distance: 3 cm

Credits: Laboratorio Nacional de Hidráulica, Peru



EXPERIMENTAL SETUP

ρT: Density accumulation
LA: Length accumulation
hA: Height accumulation
a: accumulation porosity
VA: Volume accumulation

ho: Initial height Flow
Q: Flow rate
Fo: Initial Froude number

Dimensions of logs and initial solid volume of accumulations
were kept constant.



EXPERIMENTAL SETUP
Test Froude number (1) Density ±30 (kg/m3) 

(2)
Q(l/s) (3) S(%) (4) ho(cm) (5)

1 Fo=0.2 400 5.0 0.015 10
2 600
3 800
4 950
5 Fo=0.3 400 3.6 0.0 6.3
6 600
7 800
8 950
9 Fo=0.4 400 10.0 0.015 10
10 600
11 800
12 950
13 Fo=0.5 400 5.5 0.2 6.3
14 600
15 800
16 950
17 Fo=1.3 400 17.20 0.8 6.3
18 600
19 800
20 950



RESULTS
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RESULTS
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RESULTS

R² = 0.9942

R² = 0.9821

R² = 0.9895

R² = 0.9187
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• Laboratory model tests were carried out to investigate the effect of LW density on backwater
rise due to LW accumulations. LW density was varied to observe how the shape of LW
accumulation is affected and to quantify the effect on the backwater rise.

• As a result, it was observed that accumulation length decreased slightly with the increase of
LW density and the shape can be approximated box-like for accumulations with LW density of
950 kg/m3.

• The results of the evaluation show a marked tendency in the increase of the backwater height
with the increase of the density of the wood for each approach flow condition evaluated.

• Trapping percentages decrease with the increase of LW density.

Thank you very much!

E-mail: mmallquia@uni.pe

CONCLUSIONS



• Al-Zawaidah, H., Ravazzolo, D., & Friedrich, H. (2021). Local geomorphic effects in the presence of accumulations of different densities. 

Geomorphology, 389, 14. https://doi.org/10.1016/j.geomorph.2021.107838

• Braudrick, C. A., & Grant, G. E. (2001). Transport and deposition of large woody debris in streams: A flume experiment. Geomorphology, 

41(4), 263–283. https://doi.org/10.1016/S0169-555X(01)00058-7

• Braudrick, C. A., Grant, G. E., Ishikawa, Y., & Ikeda, H. (1997). Dynamics of Wood Transport in Streams: A Flume Experiment. Earth 

Surface Processes and Landforms, 22(7), 669–683. https://doi.org/10.1002/(sici)1096-9837(199707)22:7<669::aid-esp740>3.3.co;2-c

• Consorcio H&O - Ecsa. (2005). Estudio de la navegabilidad del río Ucayali en el tramo comprendido entre Pucallpa y la confluencia con 

el río Marañón - Informe Final. Retrieved from https://portal.mtc.gob.pe/

• Consorcio Hidrovía Amazonas. (2008). Estudios de Navegabilidad de los Ríos Amazonas y Marañón - Informe Final.

• Furlan, P. (2019). Blocking probability of large wood and resulting head increase at ogee crest spillways (PhD. Thesis). Escuela 

Politécnica Federal de Lausana, Suiza. Hartlieb, A. (2017). 

• Decisive Parameters for Backwater Effects Caused by Floating Debris Jams. Open Journal of Fluid Dynamics, 07(04), 475–484. 

https://doi.org/10.4236/ojfd.2017.74032

REFERENCES



• Ruiz-villanueva, V., Piégay, H., Gaertner, V., Perret, F., & Stoffel, M. (2016). Wood density and moisture sorption and its in fl uence on 

large wood mobility in rivers. Catena, 140, 182–194. https://doi.org/10.1016/j.catena.2016.02.001

• Schalko, I., Lageder, C., Schmocker, L., Weitbrecht, V., & Boes, R. M. (2019). I Laboratory Flume Experiments on the Formation of 

Spanwise Large Wood Accumulations: I. Effect on Backwater Rise. Water Resources Research, 55(6), 4854–4870. 

https://doi.org/10.1029/2018WR024649

• Schalko, I., Ruiz-villanueva, V., & Maager, F. (2021). Wood Retention at Inclined Bar Screensௗ: Effect of Wood Characteristics on 

Backwater Rise and Bedload Transport. MDPI, 13, 1–16.

• Schalko, I., Schmocker, L., Weitbrecht, V., & Boes, R. M. (2018a). Backwater rise due to large wood accumulations. Journal of Hydraulic 

Engineering, 144(9), 1–13. https://doi.org/10.1061/(ASCE)HY.1943-7900.0001501

• Schalko, I., Schmocker, L., Weitbrecht, V., & Boes, R. M. (2018b). Hazards due to large wood accumulations: Local scour and backwater 

rise. E3S Web of Conferences, 40, 1–8. https://doi.org/10.1051/e3sconf/20184002003

• Schmocker, L., & Hager, W. H. (2013). Scale modeling of wooden debris accumulation at a debris rack. Journal of Hydraulic Engineering, 

139(8), 827–836. https://doi.org/10.1061/(ASCE)HY.1943-7900.0000714

REFERENCES


