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Abstract: Although siltation is a natural process, human activity can speed it up and cause serious issues for reservoirs, lowering
their usable volume for irrigation. One illustration of this issue was the Yusmerg dam's mirror water area shrinking by 48.3%
over the course of 20 years. Thus, the purpose of this study was to assess the siltation and sediment production of the dam using
a methodology that may be used for small earth dams used for agriculture. The amount of silt deposited in the reservoir was
tracked for this purpose every month of the year. With a retention sediment percentage ranging from 53.9 to 94.5% and a high
specific sediment output, the Yusmerg dam will fully silt in a maximum of 57 years. Restoring permanent preservation areas and
clearing 17,500 m3 of silt from the dam's riverbed should be done as little as possible.
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L INTRODUCTION
The deposition of sediment carried by water courses is known as siltation, and it occurs when the kinetic energy of the particles falls
below what is required to maintain their suspension. The saturation value (CARVALHO, 2008) defines this dynamic and is
dependent on the sediment's specific weight, particle size, and flow rate as well as the slope of the water courses. Although this is a
natural process, it can worsen owing to poor soil management, which can lead to a decrease in the water's quality and availability
(POLETO et al., 2010). Increased soil loss and sediment concentration in water are caused by the shift in land use, with farm and
urban perimeters connected to the average slope in the basins (VANZELA et al., 2010; MINGOTI & VETTORAZZI, 2011),
exacerbating the siltation process. This happens because a decrease in the soil's infiltration rate causes surface runoff to increase
(GOMES et al., 2007), which in turn increases the water's kinetic energy and maximizes its ability to carry sediment.
OLIVEIRA et al. (2011) state that the destruction of the vegetation along riverbanks has major effects on the ecosystem, including
siltation, pollution, and contamination from agricultural goods. WU et al. (2012) obtained effects similar to these, quantifying the
anthropogenic and climatic impacts on sediment production. It was noted that in the 1980s, deforestation caused the sediment load
of the Pearl River (Zhujiang), China, to increase by nearly 20%, even with the construction of dams.
The principal effects of anthropogenic soil use on the watershed include those that have to do with busbars' decreasing usable lives.
These hydraulic constructions are man-made works of art that change the flow regime and make them more prone to silting. The
widening of the cross section, which lowers the flow velocity of water, provides an ideal environment for the deposition of solid
materials carried by the water channel or arising from runoff from the watershed (ALBERTIN et al., 2010; SANTOS &
HERNANDEZ 2013). However, this characteristic is what causes the sediment load in rivers with dams to significantly decrease
(SYVITSKI & KETTNNER, 2011). Rainfall patterns and the short-term temporal fluctuation of sediment generation in watersheds
are connected. The reservoirs, also known as dikes, are crucial for regional development and water resource management because,
in the current context, they are primarily used for irrigation, drought control, hydroelectricity, and urban water supply (UNITED
NATIONS ENVIRONMENTAL PROGRAMME, 2007). Consequently, the decreased water supply brought on by silting in the
reservoirs may have detrimental effects on regional growth, particularly in cities that rely on these systems for agriculture.

I STUDY AREA
Yusmarg or Yousmarg (meaning 'Meadow of Jesus') is a hill station in the western part of the Budgam district of Jammu and
Kashmir, India. It is situated 53 km (33 mi) south of Srinagar, the summer capital of the state. It lies at an altitude of 2,396 m (7,861
ft.) above sea level. It lies between the geographical coordinates of 33.8316° N, 74.6644° E. It is located in the Pir Panjal peaks, a
sub range of Himalaya. Yusmarg of district Budgam experiences temperate climate, where summers are mild while winters are
extremely cold and chilly.
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Between February 2011 and February 2012, when the study was carried out, there were 1,373 mm of total rainfall and 1,426 mm of
total potential evapotranspiration (INTEGRATED CENTER OF AGRO METEOROLOGICAL INFORMATION, 2012).
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II1. METHODOLOGY
Equation 1 served as the foundation for the dam's siltation analysis (CARVALHO et al., 2000).

v

365-S

where, T = Time to siltation (years);

Vres = Total volume of the dam (m3 ), and

S = Volume of sediment in the dam (m3 d ™).

Using a bathymetric survey method (vau) with a PVC pipe graduated 5 by 5 cm for the collection of depths and one station, based
on two GPS control points planted near the dam, the entire volume of the dam was measured in April 2012. Depths were introduced
in the planimetric data using spreadsheet software, and data were downloaded into DataGeosis Office software. The area of the
water's surface and the total volume of the dam were then determined using the digital terrain model (DTM), which was created
from an uneven grid of 33 depth points. The results were 18,548 m2 and 18,598 m3, respectively.

The calculation of the volume of sediment in the dam (S) was performed using following equation
Sm
Where,
S - Volume of sediment withheld in the dam (m3 d -1 );
S’ - mass of sediment withheld in the dam (kg d-1 ), and
ds - Density of solid sediments on the bottom of the dam (kg m-3)
Using the same tube that was used to measure the depths of the dam, five samples weighing roughly 25 g each were taken in order
to calculate the density of solid sediments on the bottom of the dam (ds) during the bathymetry.
After that, the samples were taken to the laboratory for analysis and put in plastic containers. Following the results were obtained,
the average density of solids for all samples collected—1.89 g cm-3 (1,890 kg m-3—was taken into consideration.

The mass of sediment retained on the dam (S’) was determined with the aid of the equation

S$'=DST, —DST,

Where:

S’ - Mass of sediment retained in the dam (kg d-1);

DSTe - Total sediment discharge entering the dam (kg d-1 ), and

DSTs - Total sediment discharge coming out of the dam (kg)

The aggregate of the solid discharge at points A, B, and C and the total solid discharge measured at the discharger's (concrete tube)
exit at point D was the total solid discharge that entered the reservoir.

The total solid discharge from each point A, B and C was determined by the following equation

DST=DSS +DSL

where, DST = Total solid discharge (kg d-1 );

DSS = Suspended solid discharge (kg d-1 ), and

DSL = Riverbed Solid discharge (kg d-1 ).

Because the discharger from upstream to downstream of the dam is above the bottom of it, the total solid discharge (DST) exiting
the dam (point D) was solely calculated by the suspended solid discharge (DSS).

The suspended solid discharges, of input or output of the dam, were determined according to the equation

D8S = (C,, -Q)-0,024

Where, DSS = Suspended solid discharge (kg d-1 );
CST = Total solids (mg L-1 ), and
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Q = Stream flow (m3 h -1).
The integrating float approach was utilized to ascertain the stream flow. Water samples were sampled at sites A, B, C, and D, and
their concentrations of total solids were determined using gravimetric analysis. The water analysis were performed in the laboratory.

Using the COLBY (1954) and (CARVALHO, 2008) method, the solid discharge of the riverbed was calculated using the equation.

DSL=(39-v,**.L-K 10’

Where, DSL = Solid discharge on the riverbed (kg d-1 ); v

m = Mean flow velocity (m s-1);

L = Linear width of the channel section (m), and

K = Correction factor.

At the time of the flow measurements, the average flow velocity and the channel's linear section width were determined. Using the
following equation, the correction factor was calculated based on the relative and total solids concentrations:

A’zl.ls-[(f")
G

Where, K = Correction factor;

CST = total solids concentration (mg L-1 ), and

CR = Relative concentration (mg L-1 ) determined by Colby diagram.

All variables' correlation coefficients (r) were calculated using the precipitation total for the seven days leading up to the
measurements (P7d), and their variability was plotted against time. The Hopkins (2000) classification scheme for the correlation
coefficient (r) was used.

Relationships are categorized based on the correlation coefficient (r).

Correlation coefficient Correlation
00=r<0.lor-0.1<r<0.0 Very low
0.1 =r<03o0r-0.3<r=<-0.1 Low
03<r<05o0r-0.5<r<-0.3 Moderate
0.5=r<0.70r-0.7<r=<-0.5 High
0.7=r<09o0r-09<r=<-0.7 Very High
09<r<1.0or-1.0<r=<-09 Extremely high

A statistical analysis was conducted to compare the averages of the total solids concentrations, stream flow, and total solid
discharges at the dam's entry and departure, divided between the rainy and dry seasons. The GRAVETTER & WALLNAU (1995)
criterion was applied in this case, which states that differentiation takes place when the upper and lower bounds of the standard
errors of the means do not overlap.

REFRENCES

[1] FILIZOLA JUNIOR, N. P; SANTOS, P. M. C.; LIMA, J. E. E W. Guia de avalia¢do de assoreamento de reservatdrios. Brasilia: ANEEL, 2000. 107p.

[2] CENTRO INTEGRADO DE INFORMACOES AGROMETEOROLOGICAS. Dados climiticos da estacio agrometeorolégica de Fernandépolis - SP.
Disponivel em: . Acesso em: 20 mar. 2012.

[3] DOORENBOS, J.; KASSAN, A H. Yeld response to water. Rome: FAO, 1983. 193 p. (Irrigation and Drainage Paper, 33).

[4] GOMES, N. M.; FARIA, M. A. DE; SILVA, A. M. DA; MELLO, C. R. DE; VIOLA, M. R. Variabilidade espacial de atributos fisicos do solo associados ao uso
e ocupacio da paisagem. Revista Brasileira de Engenharia Agricola e Ambiental, Campina Grande, v.11, n.4, p.427-435, 2007.

[S] GRAVETTER, F.J.; WALLNAU, L. B. Statistics for the behavioral sciences. 2nd.ed. St. Paul: West Publishing, 1995. 429p.

[6] HOPKINS, W. G. A new view of statistics. Internet Society for Sport Science. Disponivel em: http://www.sportsci.org/resource/stats/. Acesso em: 23 jan. 2008.
Evaluation of sediment production and siltation in a small earth dam in Fernanddpolis, SP Eng. Agric., Jaboticabal, v.34, n.5, p. 912-924, set./out. 2014 923

[71 HU, B.; YANG, Z.; WANG, H.; SUN, X.; BI, N.; LI, G. Sedimentation in the Three Gorges Dam and the future trend of Changjiang (Yangtze River) sediment
flux to the sea. Hydrology and Earth System Sciences, Goettingen, v.13, p.2253-2264, 2009.

[8] LU, X. X.; SIEW, R. Y. Water discharge and sediment flux changes over the past decades in the Lower Mekong River: possible impacts of the Chinese dams.
Hydrology and Earth System Sciences, Goettingen, v.10, p.181-195, 2006.

© IJRASET: All Rights are Reserved | SJImpact Factor 7.538 | ISRA Journal Impact Factor 7.894 | 5844



International Journal for Research in Applied Science & Engineering Technology (IJRASET)
ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.538
Volume 12 Issue IV Apr 2024- Available at www.ijraset.com

[91 MEDEIROS, P. R. P.; KNOPPERS, B.; SOUZA, W. F. L.; OLIVEIRA, E. N. Aporte de material em suspensdo no baixo rio SAO FRANCISCO (SE/AL), em
diferentes condi¢oes hidroldgicas. Brazilian Journal of Aquatic Science and Technology,

[10] Itajai, v.5, n.1, p.42-53, 2011. MELO, C. de A.; MOREIRA, A. B.; BISINOTI, M. C. Perfil espacial e temporal de poluentes nas dguas da represa municipal de
Sdo José do Rio Preto, Sdo Paulo, Brasil. Quimica Nova, Sdo Paulo, v.32, n.6, p.1436-1441, 2009.

[117 MINGOTI, R.; VETTORAZZI, C. A. Relative reduction in annual soil loss in micro watersheds due to the relief and forest cover. Revista Brasileira de
Engenharia Agricola, Jaboticabal, v.31, n.6, p.1202-1211, 2011.

[12] OLIVEIRA, J. B.; CAMARGO, M. N.; ROSSI, M.; CALDERANO FILHO, B. Mapa pedoldgico do Estado de Sdo Paulo: legenda expandida. Campinas:
Instituto Agrondmico/EMBRAPA Solos, 1999. 64p.

[13] OLIVEIRA, L. C. de; PEREIRA, R.; VIEIRA, J. R. G. Anilise da degradacdo ambiental da mata ciliar em um trecho do Rio Maxaranguape-RN: uma
contribuicdo a gestdo dos recursos hidricos do Rio Grande do Norte - Brasil. Holos Environment, Rio Claro, v.5, p.49-66, 2011.

[14] PEREIRA, A. R.; ANGELOCCI, L. R.; SENTELHAS, P. C. Agrometeorologia: fundamentos e aplicacdes praticas. Guaiba: Agropecudria, 2002. 478p.

[15] POLETO, C.; CARVALHO, S. L. de; MATSUMOTO, T. Avaliacdo da qualidade da dgua de uma microbacia hidrografica no municipio de Ilha Solteira (SP).
Holos Environment, Rio Claro, v.10, p.95-110, 2010.

[16] ROLIM, G. de S.; CAMARGO, M. B. P. DE; LANIA, D. G.; MORAES, J. F. L. de. Classificagio climatica de Koppen e de Thornthwaite e sua aplicabilidade
na determinagio de zonas agroclimaticas para o Estado de Sao Paulo. Bragantia, Campinas, v.66, p.711-720, 2007.

[17] SANTANA, J. A. V; COELHO, E. F; FARIA, M. A,; SILVA, E. L.; DONATO, S. L. R . Distribuicdo de raizes de bananeira prata-ani no segundo ciclo de
producdo sob trés sistemas de irrigacido. Revista Brasileira de Fruticultura, Jaboticabal, v. 34, p. 124-133,2012.

[18] SANTOS, G. O.; HERNANDEZ, F. B. T. Uso do solo e monitoramento dos recursos hidricos no cérrego do Ipé, Ilha Solteira, SP. Revista Brasileira de
Engenharia Agricola e Ambiental, Campina Grande, v.17, n.1, p.60-68, 2013.

[19] SILVA, A. E. P; ANGELIS, C. F; MACHADO, L. A. T.; WAICHAMAN, A. V. Influéncia da precipitagdo na qualidade da d4gua do Rio Purus. Acta Amazonica,
Manaus, v.38, n.4, p. 733-742, 2008.

[20] SILVA JUNIOR, V. P, MONTENEGRO, A. A. A; SILVA, T. P. N.; GUERRA, S. M. S.; SANTOS, E. S.; Produ¢do de dgua e sedimentos em bacia
representativa do semidrido pernambucano. Revista Brasileira de Engenharia Agricola e Ambiental, Campina Grande, v.15, n.10, p.1073-1081, 2011.

[21] SOUZA FILHO, E. E. As barragens na bacia do rio Paraguai e a possivel influéncia sobre a descarga fluvial e o transporte de sedimentos. Boletim de
Geografia, Maringd, v.31, n.1, p.117-133,2013.

[22] Luiz S. Vanzela, Diego L. G. Grecco, José N. Da Costa Neto, et al. Eng. Agric., Jaboticabal, v.34, n.5, p. 912-924, set./out. 2014 924

[23] STEPHENS, T. Manual on small earth dams: a guide to siting, design and construction. Rome: FAO Irrigation and Drainage, 2010. 114p. (Paper 64).
SYVITSKI, J. P. M.; KETTNER, A. Sediment flux and the Anthropocene. Philosophical Transactions of The Royal Society A, London, v.369, p.957-955, 2011.

[24] VANZELA, L. S. Evolugio da paisagem do municipio de Fernandépolis - SP. In: PREFEITURA DE FERNANDOPOLIS (Org.). Fernand6polis nossa histéria,
nossa gente. Sdo Paulo: Anglo, 2012. v.2, p. 246-266.

[25] VANZELA, L. S.; HERNANDEZ, E B. T. H.; FRANCO, R. A. M. Influéncia do uso e ocupagio do solo nos recursos hidricos do Cérrego Trés Barras,
Marinépolis. Revista Brasileira de Engenharia Agricola e Ambiental, Campina Grande, v.14, n.1, p.55-64, 2010.

[26] TUNDISI, J. D.; TUNDISI, T. M. Impactos potenciais das altera¢cdes do Codigo Florestal nos recursos hidricos. Biota Neotropica, Campinas, v.10, n.4, p.67-75,
2010.

[27] UNITED NATIONS ENVIRONMENTAL PROGRAMME. Dams and development: relevant practices for improved decision-making. Nairobi: UNEP, 2007.
176p.

[28] WU, C. S.; YANG, S. L.; LEL Y. Quantifying the anthropogenic and climatic impacts on water discharge and sediment load in the Pearl River (Zhujiang),
China (1954-2009). Journal of Hydrology, Amsterdam, v.452-453, p.190-204, 201

© IJRASET: All Rights are Reserved | SJImpact Factor 7.538 | ISRA Journal Impact Factor 7.894 |



d lIsRA

ef n\m
cross’ COPERNICUS

10.22214/1JRASET 45,98 IMPACT FACTOR: IMPACT FACTOR:
7.129 7.429

INTERNATIONAL JOURNAL
FOR RESEARCH

IN APPLIED SCIENCE & ENGINEERING TECHNOLOGY

Call : 08813907089 (V) (24*7 Support on Whatsapp)




