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Abstract

Population growth and agricultural practices, excessive nutrients, and pollutants increasingly threaten surface
water bodies and ecosystems. The Floating Treatment Wetland System (FTWS) is one of the nature-based
remediation technologies consisting of a floating raft that supports phytoremediation plants, allowing roots to be
suspended in the water column to remediate different pollutants from water. The study was conducted in Nagdaha,
Lalitpur, to test the efficacy of FTWS in remediating polluted surface water. For this, 40 floating rafts of 1.2” x
1.87 (2.16 sq. ft.) each were constructed and planted with Canna indica (CI) and salvia Splendens (SS) that were
strategically deployed on the lake at five different points, with each point consisting of eight rafts. Water quality
parameters (nitrate, ammonia, phosphate, and iron) were monitored at all the installed points, including the inlet
and outlet of the lake. During the five-month test period, the maximum nitrate reduction was 94% in the rafts
installed at the northeast (NE) point, while the maximum iron reduction was 95% in the southeast (SE) point. In
the case of ammonia, the maximum reduction was found to be 68% at the southwest (SW) point compared to the
lake inlet. Statistical analysis revealed a significant difference (p < 0.05) only for nitrate concentration between
inlet and outlet points, suggesting minimal impact on other parameters. The study indicated better survival of CI
compared to SS, and floating rafts with CI enhanced the scenic beauty of the lake after blooming. These findings
thus demonstrate the potential of FTWS as a sustainable and effective solution for water quality improvement and
suggest that increasing the number of rafts could optimize the efficacy for broader applications in a similar type

of context.
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1. Introduction

Water is important for all social, economic,
environmental, and global ecosystems. Surface water
bodies, such as rivers, lakes, and reservoirs, are an
integral component that influences the Earth's
ecosystem, affecting the climate and environment
globally (Al et al., 2019). Due to population growth
and agricultural practices, excessive nutrients and
pollutants increasingly threaten these ecosystems. In
Nepal, surface water bodies are polluted due to
inadequate treatment facilities and a lack of
comprehensive planning for treatment (Karki et al.,
2024). The runoff and seepage from livestock areas,
agricultural lands, and sewage increase the amount of
mineral and organic nutrients in water bodies. The
excessive amount of these minerals supports the
intense growth of aquatic plants and blue-green algae,
which degrades the oxygen level in water, making the
water unsuitable for the aquatic ecosystem. These
conditions enhance the eutrophication of the water
source (Stewart et al., 2008).

Numerous technologies are being developed to create
a more sustainable approach to treating polluted water
(Colares et al., 2020). Many countries are using
traditional ways of treating wastewater, which are
costly for installation, as well as maintenance and

require  close  supervision  of
(Arivukkarasu & Sathyanathan, 2024).

FTWS has emerged as a nature-based remediation
technology for treating polluted water bodies with less
investment and maintenance (Arivukkarasu &
Sathyanathan, 2024; Stewart et al., 2008). It is simple
and cost-effective (Sharma, 2021). FTWS constitutes a
floating raft that supports phytoremediation plants,
allowing roots to be suspended in the water column.
Floating mats were initially described by Pallis in 1915
and were applied for tertiary treatment of wastewater at
Arcata, California in 1986. FTWS is a developed form
of constructed wetlands (CWs), also named planting
floating system beds, artificial or vegetated floating
beds, and constructed floating wetlands (CFWs) (Yeh
et al., 2015; Pallis, 1915; Sharma, 2021).

Recent studies have highlighted the importance of
linking scientific research on nature-based solutions
with local community understanding to ensure
sustainability and ownership of such initiatives. In
Nepal, Pradhananga et al. (2025) demonstrated how
effective science communication can strengthen public
engagement with FTWS projects, enhancing long-term
community support. At the global level, Castelli et al.
(2025) emphasized co-creation of water knowledge
through community perspectives, underscoring the

professionals
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value of participatory approaches in hydrological
research and water management.

This nature-based solution helps to remove both
organic and inorganic pollutants like nitrogen and
phosphorus from the water (Johnson, 2021). The roots
of the plant grow into the water column while the
shoots develop above the water's surface. Extensive
root systems in the water column provide a larger
surface area for intercepting sediment, absorbing
nutrients, and releasing soluble carbon and other
bioactive compounds that enhance the removal of
contaminants (Tanner & Headley, 2011; White, 2013).
The removal of pollutants from water is also
significantly assisted by the biofilm that is generated
by the hydrophytes' roots and rhizomes (Arivukkarasu
& Sathyanathan, 2024).

Floating rafts can be prepared with a variety of
materials, including bamboo, plastics, foams, etc.
However, the raft, materials should be chosen wisely to
make the raft more durable, effective, cost-efficient,
and environmentally friendly (Dotro et al., 2017,
Colares et al., 2020)

FTWS utilizes the natural filtering and nutrient
uptake capabilities of plants and microbes to remove
pollutants from the water. These systems offer
advantages like adaptability to variable water levels,
support for diverse plant species, and effectiveness in
cold temperatures (Stewart et al., 2008). FTWS mainly
focuses on the application of the natural capacity of
plants in remediating pollutants from water bodies
through physical, biological, and chemical processes
(Colares et al., 2020; Winston et al., 2013; Sharma,
2021).

FTWS technology can be installed in existing
ponds and drainage canals for water remediation. The
rafts float freely on water bodies due to which it doesn’t
require an additional area. The maximum amount of
nutrients removed from the system can be gained
through the timely removal of the plants that have
reached optimum maturity, which can reduce the
possibility of returning the absorbed nutrients to the
water. This can be achieved through timely monitoring
and removal of the dead plant parts (Garcia Chance et
al., 2019; Pavlineri et al., 2017; Zhao et al., 2012;
Locke-Rodriguez et al., 2023).

This pilot study was conducted to investigate the
applicability of FTWS for remediating the surface
water body at Nagdaha, Nepal. The effectiveness of
selected plant species in nutrient removal was
evaluated, and the aesthetic values provided by the
floating rafts were assessed.

2. Materials and methods

2.1 Site description

The study was carried out at Nagdaha Lake (27°37' 28"
N 85°19' 58" E), an urban lake that holds significant
historical, cultural, and ecological value in the
Kathmandu Valley (Figure 1). The lake receives spring
water from a stone tap on the south of the lake,
originating from a small forest beside the tap. The
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irregular-shaped lake has an approximate area of
25,253 m? It is surrounded by urban settlements,
agricultural lands, roads, and resorts, which contribute
to runoff water, seepage, and other pollutants.
Additionally, visitor activities like littering and bathing
directly in the lake further pollute the water.

2.2 FTWS Design and Installation

Forty floating rafts (1.2 x 1.8 m each) were constructed
using low-cost locally available bamboo frames,
bamboo mats, polyethylene foam, and Styrofoam
sheets to enhance buoyancy and durability. Looking at
the nutrient uptake capacity, Canna indica (Cl) and
Salvia splendens (SS) were planted in all the floating
rafts. The rafts were deployed in December 2022 at five
locations (NE, NW, SE, SW, and Central), with eight
rafts at each site covering an area of 18 m? (Figure 1).
The installed rafts covered 0.34% of the lake's total
area. More information on the detailed construction of
rafts can be accessed through the Guidebook FTWS
(Byanju et al., 2024).

2.3 Water-Sampling and Laboratory Analysis

Water quality tests were conducted on the water
samples taken from around the floating rafts installed
points, the inlet and the outlet to assess any changes in
water quality for four months (Table 1). The samples
were tested in the government-certified labs in
Kathmandu. The nitrate, phosphate, iron, ammonia,
dissolved oxygen (DO), and biological oxygen demand
(BOD) were tested in the laboratory using standard
methods from APHA, AWWA, and WEF (2017).

Table 1: Water sampling tests

S.N. [Activities Date of the activities
1 Raft installation | December 20, 2022
2 First test December 23, 2022
3 Second test January 9, 2023

4 Third test January 24, 2023

5 Fourth Test February 22, 2023

6 Fifth test March 18, 2023

.4 Statistical analysis

The data normality test was done using the Shapiro-
Wilk test and by observing the histogram. For pairwise
comparison parameters of samples from the same site
at different dates, a normal distribution was done using
a student t-test. Welch’s t-test was used for a non-
parametric distribution. Statistical significance was
determined at p < 0.05. All statistical analysis and data
handling processes were conducted in R (RStudio).

3. Results

Among the two plant species tested in Nagdaha, only
CI demonstrated good survival throughout the five-
month monitoring period and five-month field
observation period. SS did not survive in the open
environment.
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Figure 1: Location map with 5 raft installed points; inlet and outlet of Nagdaha

3.1 Effectiveness of FTWS

Before this study, a pilot microcosm study was
conducted using the CI and TP in Lalitpur to know the
effectiveness of the selected plant species and the
FTWS system in remediating the pollutants from the
water of Nagdaha. The study revealed that CI was
effective in remediating pollutants. The microcosm
study, which will be described in a separate publication
(details are in Kayastha, 2024), showed the reduction
of major pollutants like ammonia, phosphate, nitrate,
iron, and BOD by 54%, 91%, 99%, 56%, and 41%,
respectively, while an increase of DO by 50%. Besides
this, a significant difference was observed between the
control and plant units in the microcosm study in
different treatment units. This further indicates that
expanding the number of rafts could further enhance or
improve the water quality of the lake.

On the first test, the inlet concentration of nitrate,
ammonia, phosphate, and iron was 2.57 mg/l, 0.47
mg/l, 0.33 mg/l, and 0.52 mg/l, respectively. The
maximum value of ammonia was observed on the third
test with a value of 2.44 mg/l, phosphate on the fourth
test with a value of 0.69 mg/l, and the highest
concentration of iron was observed on the second test
with 3.02 mg/l in the inlet. The concentration of nitrate,
ammonia, phosphate, and iron was reduced to 0.09
mg/l in the NE sample point, 0.4 mg/l of ammonia in
CN, and iron by 0.1 mg/l in all sample points in

comparison to the inlet of the lake. The concentration
of DO in the Inlet was 6.7 mg/l, while its maximum
concentration (8.4 mg/l) was observed in the SE raft
installed point. On average, the concentration of major
nutrients like nitrate and ammonia has decreased at the
different raft installed points in comparison with the
inlet concentration, while the concentration of
orthophosphate has increased in comparison with the
inlet concentration. The increase of the ortho-
phosphate at different raft installation points may be
due to the waste materials and washing activities done
in Nagdaha. The iron concentration has also decreased
in comparison to the inlet concentration (Figure 2).

Compared to the inlet concentration level, the
maximum nitrate reduction was 94% at the raft
installed at the NE point, while the maximum iron
reduction was found in the SE points at 95% during the
test period. In the case of ammonia, the maximum
reduction was 68% at the SW point (Figure 3). The bar
graph shows the average percentage change of various
parameters at different installed points compared to the
inlet of the lake.

3.2 Significance Test

A notable change in the nitrate value was
observed among the samples collected from different
raft points, except for the SW point of Nagdaha, with
respect to the inlet concentration. Nitrate and iron
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demonstrated significant changes, with the probability
of occurrence (p) value being less than 0.05 (Table 2).
DO concentration was found to be significantly
different in the SW, CN, and SE points concerning the
inlet concentration. Ammonia concentration was
significantly different in SW, CN, and NE points
compared to the inlet. Besides this, the remaining raft
installed points have not shown any significant changes
compared to the inlet.
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In the microcosm  study  conducted
simultaneously with the raft water quality monitoring,
the majority of the plant species of CI survived, with
only a few plants being replaced (one plant) per month
or once in two months in the entire setup.

However, in the case of SS, as most of the plants
did not survive in the microcosm study as well.
However, the few SS plants that survived in the
microcosm setup showed good resilience.
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Figure-2: Average concentration at the raft sites over the sampling period. The error bars show the standard error
of the mean, showing that the change of water quality fluctuated with the inlet water quality.
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Figure 3: Average percent change of the parameters at raft sites. Error bars as explained in Figure 2.
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Table 2: Significant test result for nitrate at Nagdaha
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t value

S.N. Comparison Mean df (Degree of p-value, | est Result
Significance test results of nitrate
Inlet 1.554 2.689 4.718 0.046 Significant
1 Outlet 0.204
Inlet 1.554 1.745 7.434 0.122 Not Significant
2 SW 0.504
Inlet 1.554 2.941 4.099 0.041 Significant
3 CN 0.132
Inlet 1.554 2.963 4.197 0.039 Significant
4 SE 0.112
Inlet 1.554 2.934 4.107 0.041 Significant
5 NW 0.134
Inlet 1.554 3.020 4.093 0.038 Significant
6 NE 0.094
Significant test result of iron
Inlet 0.488 3.905 0.017
1 Outlet 2.888 4 Significant
Inlet 0.599 4.190 0.014
2 SW 2.953 4 Significant
Inlet 0.565 4.076 0.015
3 CN 2.979 4 Significant
Inlet 0.556 4.024 0.016
4 SE 3.032 4 Significant
Inlet 0.556 4.031 0.016
5 NW 3.020 4 Significant
Inlet 0.555 4.062 0.015
6 NE 2.953 4 Significant

3.4 Scenic Beauty by FTWS
The survival rate of CI was higher in comparison to SS,
both in the microcosm study and floating rafts.
Although CI dried in its off-season (Figure 4a), it
regenerated and blossomed, enhancing the aesthetic
beauty of Nagdaha during the flowering season (Figure
4b). In the case of SS few plants survived but the
flowers were not significant in quantity to contribute to
the overall beautification of the lake. To increase the
number of flowers in the floating rafts, the number of
plants should be increased - which will show
significant and noticeable aesthetic effect in Nagdaha
lake. However, there is a possible drawback to this
aspect - the dried parts of the plant after flowering
could decompose and potentially add nutrients back to
the water. Therefore, it is crucial to regularly remove
dried plant materials to maintain water quality.
Furthermore, in a questionnaire survey conducted
in Nagdaha (Pradhananga et al., 2025), 97% of
respondents responded that the installation of FTWS in

Nagdaha has helped to enhance the scenic beauty of
Nagdaha.

4. Discussion

This study was carried out to understand the
effectiveness and potential of FTWS for removing
excess nutrients and reducing the eutrophication of
Nagdaha Lake. The microcosm study in a controlled
environment using CI and TP showed promising results
in removing the pollutants from water. Similarly, the
pilot-scale FTWS in Nagdaha showed a reduction of
94% nitrate at the NE sampling point and a reduction
of 68% ammonia at the SW sampling point in
comparison to the inlet of the lake. These results show
a consistent outcome that aligns with the study
mentioned by White (2013) that revealed a reduction in
Nitrogen concentrations by 84% in 2008 and by 58%
in 2009 in effluent. Similarly, effluent phosphate
concentrations were removed by 75% in 2008 and 46%
in 2009. These nutrient removals from the pond were
based on a variety of nutrient loading rates, plant
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uptake of nutrients, and percent coverage of FTWS.
Based on these results, further reduction of nitrate and
phosphate pollutants can be expected at Nagdaha Lake.

The overall pollutant removal efficiency was
limited. The results from statistical analysis showed a
significant difference in nitrate concentrations between
the inlet and outlet points (p < 0.05), however, other
pollutant parameters were insignificant. Given the
extremely low areal coverage (0.34%), statistically
significant changes were unlikely for all parameters.
The observed nitrate reduction nevertheless indicates
localised raft-zone efficiency. These results align with
the previous studies by White (2013) and Tanner &
Headley (2011), where a higher FTWS coverage (5-
10%) is recommended for effective nutrient
remediation in ponds. Hence, we can assume that
expanding the FTWS coverage in Nagdaha could
significantly improve its effectiveness.

Likewise, the observed lack of significant
differences in phosphate and iron reduction might also

(a)
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be related to factors beyond the coverage area. These
factors could include plant selection and seasonal
variations in plant activity. The microcosm study
revealed that SS did not survive well, limiting its
potential to contribute to the remediation of surface
water bodies. Future studies could explore the
performance of FTWS with different perennial plant
species that are better adapted to local conditions.
Additionally, a long-term study in Nagdaha is needed,
as 15 months might not be sufficient to capture the
seasonal variability and potential of FTWS. Despite
limited pollutant removal, the project strengthened
community stewardship, showing how visual and
educational benefits can sustain long-term lake
management. Research on the economic aspects of
FTWS, like the cost-benefit analysis (CBA) in the
context of Nepal, would also provide important
insights to help with broader implementation.

= (b

Figure 4: (a) Plants in floating rafts when they dried (b) Plants in floating rafts during the flowering season

5. Conclusion

The pilot-scale FTWS at Nagdaha, which was the first-
ever FTWS study done in Nepal, achieved a maximum
nitrate reduction of 94%, whereas the removal
efficiency of other pollutants was limited due to a very
low coverage area of just 0.003% compared to the lake
area. The findings also highlighted the importance of
selecting the plant species, as CI displayed better
survival than SS. Similarly, the aesthetic significance
of FTWS is also important to capture, fascinate, and
garner the community's attention, support, and
engagement in such nature-based efforts. The
community showed curiosity and interest in the
research activities during the raft construction phase.
While FTWS enhances scenic beauty during the
flowering season, it is important to regularly remove
dried plant material to maintain the aesthetic value and
preserve the water quality. The main limitations of this
study were the minimum coverage area by FTWS and
the short study period to capture the full seasonal
variability and effectiveness of the plants in floating
rafts. This study provided insights for implementing

larger-scale FTWS in Nagdaha as these types of
interventions are essential to improve the water quality
by removing pollutants from the water body.

6. Acknowledgments

The authors gratefully acknowledge the financial
support from the Asia-Pacific Network for Global
Change Research (APN, CRRP2021-11MY- P.
Kayastha), the technical assistance from the
Kathmandu Valley Water Supply Management Board
(KVWSMB), the logistical support from the Center of
Research for Environment, Energy and Water
(CREEW) and The Small Earth Nepal (SEN). We
sincerely thank the Nagdaha Conservation Committee
and Ward No. 24 of Lalitpur Metropolitan City for their
collaboration, along with Nagdaha FC Club and United
Youth Club for their active cooperation during project
activities. Special thanks are extended to Ellen
Kwantes (WSP, Australia) and Dr. Nir Krakauer (City
College of New York, USA) for their thorough review
and valuable suggestions on the manuscript.

51

Society of Hydrologists and Meteorologists — Nepal (SOHAM-Nepal)


https://www.zotero.org/google-docs/?p6V5av
https://www.zotero.org/google-docs/?rjiVgK
https://www.zotero.org/google-docs/?rjiVgK
https://www.zotero.org/google-docs/?rjiVgK
https://www.zotero.org/google-docs/?rjiVgK

References

Ali, M. 1., Dirawan, G. D., Hasim, A. H., & Abidin, M.
R. (2019). Detection of Changes in Surface Water
Bodies Urban Area with NDWI and MNDWI
Methods. International Journal on Advanced
Science, Engineering and Information Technology,
9(3), 946. https://doi.org/10.18517/ijaseit.9.3.8692

American Public Health Association (APHA),
American Water Works Association (AWWA), and
Water Environment Federation (WEF). (2017).
Standard Methods for the Examination of Water
and Wastewater (23rd ed.). Washington, DC:
American Public Health Association.

Arivukkarasu, D., & Sathyanathan, R. (2024). A
sustainable green solution to domestic sewage
pollution: Optimizing floating wetland treatment
with different plant combinations and growth
media. Water Cycle, 5, 185-198.
https://doi.org/10.1016/j.watcyc.2024.05.002

Byanju, A., Pradhanang, S. M., & Pradhananga, D.
(2024). Guidebook: Floating Treatment Wetland
System (FTWS) (First). The Small Earth Nepal.
https://smallearthnepal. wordpress.com/wp-
content/uploads/2024/05/ftws-guidebook.pdf

Castelli, G., Howard, B., Adyel, T., AghaKouchak, A.,
Agramont, A., Aksoy, H., Alba, R., Alencar, P. H.
L., Amanambu, A. C., Aslam, H., Bharati, L., Bos-
Burgering, L., Bresci, E., Caramiello, C., Cavus, Y.,
Chaudhari, K., Chifflard, P., Choukrani, H., Chun,
K. P, Cudennec, C., ... Ceperley, N. (2025). Co-

creating  water  knowledge: A community
perspective.  Hydrological ~Sciences Journal.
Advance online publication.

https://doi.org/10.1080/02626667.2025.2571065

Colares, G. S., Dell’Osbel, N., Wiesel, P. G., Oliveira,
G. A., Lemos, P. H. Z., Da Silva, F. P., Lutterbeck,
C. A, Kist, L. T, & Machado, E. L. (2020).
Floating treatment wetlands: A review and
bibliometric analysis. Science of The Total
Environment, 714, 136776.
https://doi.org/10.1016/j.scitotenv.2020.136776

Dotro, G., Langergraber, G., Molle, P., Nivala, J.,
Puigagut, J., Stein, O., & Von Sperling, M. (2017).
Biological Wastewater treatment;,  treatment
wetlands (Vol. 7). IWA Publishing.
https://doi.org/10.2166/9781780408774

Garcia Chance, L. M., Van Brunt, S. C., Majsztrik, J.
C., & White, S. A. (2019). Short- and long-term
dynamics of nutrient removal in floating treatment
wetlands. Water Research, 159, 153-163.
https://doi.org/10.1016/j.watres.2019.05.012

Johnson, S. (2021). Literature Review: Pollutant
Removal Efficacy of Floating Treatment Wetlands
Across Water Bodies [Portland State University].
https://doi.org/10.15760/honors.1082

Karki, B. K., Baniya, S., Kharel, H. L., Angove, M. J.,
& Paudel, S. R. (2024). Urban wastewater
management in Nepal: Generation, treatment,
engineering and policy perspectives. H2Open
Journal, 7(2), 222-242.

Journal of Hydrology and Meteorology
Vol. 13, No. 1, December 2025

https://doi.org/10.2166/h20j.2024.105

Kayastha S.P., Pradhananga D., Aryal D., Kumar R.,
Pradhanang S. M., Toyama T., Rashid T., Bista N.,
Khanal A. (2024). Floating Treatment Wetland
System (FTWS) - Sustainable green technology to
remediate polluted surface water bodies. Project
Final Report. Asia-Pacific Network for Global
Change Research (APN). https://www.apn-
ger.org/publication/project-final-report-crrp2021-
11my-p-kayastha/

Locke-Rodriguez, J., Troxler, T., Sukop, M. C., Scinto,
L., & Jayachandran, K. (2023). Floating flowers:
Screening cut-flower species for production and
phytoremediation on floating treatment wetlands in
South Florida. Environmental Advances, 13,
100405.
https://doi.org/10.1016/j.envadv.2023.100405

Pallis, M. (1915). The Structure and History of Plav:
The Floating Fen of the Delta of the Danube.
Journal of the Linnean Society of London, Botany,
43(291), 233-290. https://doi.org/10.1111/5.1095-
8339.1916.tb00607.x

Pavlineri, N., Skoulikidis, N. Th., & Tsihrintzis, V. A.
(2017). Constructed Floating Wetlands: A review of
research, design, operation and management
aspects, and data meta-analysis. Chemical
Engineering Journal, 308, 1120-1132.
https://doi.org/10.1016/j.cej.2016.09.140

Pradhananga, D., Dhungana, B., Byanju, A., Maharjan,
A., & Shrestha, S. (2025). Linking science
communication with communities about nature-
based solutions: A case study of floating treatment
wetland systems (FTWS). Voice of Himalaya, 12(1),
38-44. Nepal Mountain Academy, Ministry of
Culture, Tourism and Civil Aviation. ISSN 2822-
2091.

Sharma, R. (2021). Application of floating treatment
wetlands for stormwater runoff: A critical review of
the recent developments with emphasis on heavy
metals and nutrient removal. Science of the Total
Environment.

Stewart, F. M., Mulholland, T., Cunningham, A. B.,
Kania, B. G., & Osterlund, M. T. (2008). Floating
islands as an alternative to constructed wetlands for
treatment of excess nutrients from agricultural and
municipal wastes—Results of laboratory-scale
tests. Land Contamination & Reclamation, 16(1),
25-33. https://doi.org/10.2462/09670513.874.

Tanner, C. C., & Headley, T. R. (2011). Components of
floating emergent macrophyte treatment wetlands
influencing removal of stormwater pollutants.
Ecological  Engineering, 37(3), 474-486.
https://doi.org/10.1016/j.ecoleng.2010.12.012

White, S. A. (2013). Wetland Technologies for Nursery
and Greenhouse Compliance with Nutrient
Regulations. HortScience, 48(9), 1103-1108.
https://doi.org/10.21273/HORTSCI.48.9.1103.

Winston, R. J., Hunt, W. F., Kennedy, S. G., Merriman,
L. S., Chandler, J., & Brown, D. (2013). Evaluation
of floating treatment wetlands as retrofits to

53

Society of Hydrologists and Meteorologists — Nepal (SOHAM-Nepal)


https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii

existing stormwater retention ponds. Ecological
Engineering, 54, 254-265.
https://doi.org/10.1016/j.ecoleng.2013.01.023.

Yeh, N., Yeh, P, & Chang, Y.-H. (2015). Artificial
floating islands for environmental improvement.
Renewable and Sustainable Energy Reviews, 47,
616-622.
https://doi.org/10.1016/j.rser.2015.03.090.

Zhao, F., Yang, W., Zeng, Z., Li, H., Yang, X., He, Z.,
Gu, B., Rafiq, M. T., & Peng, H. (2012). Nutrient
removal efficiency and biomass production of
different bioenergy plants in hypereutrophic water.
Biomass  and  Bioenergy, 42,  212-218.
https://doi.org/10.1016/j.biombioe.2012.04.003.

Society of Hydrologists and Meteorologists — Nepal (SOHAM-Nepal)

Journal of Hydrology and Meteorology
Vol. 13, No. 1, December 2025

54


https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii
https://www.zotero.org/google-docs/?jvGaii

	Rainfall Erosivity and Sediment Dynamics During Kagbeni Flood in Mustang, Nepal
	1Department of Environmental Science, Khwopa College, Nepal.
	2Department of Environmental Science, Patan Multiple Campus, Tribhuvan University, Nepal.
	3Central Department of Environmental Science, Tribhuvan University, Nepal.
	4Institute of Engineering, Pulchowk Campus, Tribhuvan University, Nepal
	Corresponding author: Binod Baniya, binod.baniya@pmc.tu.edu.np
	Abstract: An extreme flood occurred during August 13, 2023 in the Kagbeni, Mustang, during the flood event, a large volume of sediments were eroded due to the high rainfall intensity. In this study, rainfall erosivity i.e. capacity of rain causing soi...
	1. Introduction
	2. Study Area, Data and Methods
	2.1. Study Area
	2.2. Data
	2.3. Methods
	The annual rainfall and rainfall erosivity trends were analyze using Mann (Mann 1945) and Kendall (Kendall 1975) test with Sen's (Sen, 1968) method which gives the true slope (change per unit time), The negative value of Sen’s slope indicates a negati...

	3. Result
	3.1. Precipitation Pattern in Kagbeni, Mustang
	3.2. Rainfall Erosivity
	3.3. Sediment Analysis

	4. Discussion
	5. Conclusion
	1. Introduction

	2.  Study area
	3. Input Datasets
	3.1 Meteorological and Hydrological data
	3.2 Spatial data
	3.3 Input Parameters, GDM Modeling and Evaluation
	3.4 Future climate data

	4. Methods
	4.1 Glacio-hydrological Degree-day Model (GDM)
	4.2 Model Performance Indices
	4.3 Assessment of Hydropower Potential


	5. Results and Discussion
	5.1 Model Calibration and Validation
	5.2 Contributions of Snow Melt, Ice Melt, Rainfall, and Baseflow to total river Discharge
	5.3 Future Hydrological Regimes Under Different Climate Scenarios
	5.4 Hydropower Potential Sites and Estimation

	6. Conclusion
	Reference
	1. Introduction
	2.4 Analysis tools
	2.5 Trend analysis
	3.2 Precipitation trends
	Figure 5: Annual precipitation trend from 1995 to 2024
	3.3 Discharge trend
	3.4 Snow cover and snowline changes
	Figure 8: Annual snow cover of Dudhkoshi basin from 2000 to 2024
	Figure 9(a): Snow cover area of Dudhkoshi basin (2000 to 2008),

	3.5 Correlation between climate variables and cryosphere indicators
	3.5.1 Temperature and snow cover
	3.5.2 Precipitation and snow cover
	3.5.5 Discharge and snow cover

	3.6 Multiple Correlation
	3.6.1 Relationship between temperature, snow cover, and discharge.


	4 Discussion
	5 Conclusion and Recommendation
	Abstract
	1. Introduction
	Indian Summer Monsoon (ISM)
	Monsoon over Nepal
	Climate Model for Inter-annual Variability of ISM
	Region of Study
	2. Objectives

	3. Methodology
	3.1 Community Atmosphere Model (CAM) and Data Used
	3.2 Data
	3.3 Long Term Simulation of ISM
	3.4 Experiment Design
	3.5 Rain-Bias Correction
	4.2 Wind and Precipitation
	4.3 Bias Corrected Rainfall
	4.4 Inter-annual Variations of Extended ISMR
	4.5 Simulated Internal IAV of Indian summer monsoon
	4.6 Validation of In-situ Observations: A Case Study from Nepal

	5. Conclusion
	References
	Abstract
	1. Introduction
	2. Materials and methods
	2.1 Site description
	2.2 FTWS Design and Installation
	2.3 Water-Sampling and Laboratory Analysis
	.4 Statistical analysis

	3. Results
	3.1 Effectiveness of FTWS
	3.2 Significance Test
	3.4 Scenic Beauty by FTWS

	4. Discussion
	5. Conclusion
	6. Acknowledgments
	References

