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INTRODUCTION 

 

This paper presents findings in relation to the effectiveness of various soil erosion and 

flood control measures adopted as part of a conservation scheme in a degraded watershed of 

Siwalik Hills of Nepal.  Surface erosion, gully erosion, bank undercutting and landslides were 

monitored for around four years to gain understanding of these processes and estimate how 

much sediment they will produce at a catchment scale. It was found that within the catchment 

more than half of the sediment was produced by landslides. Surface erosion contributed 

around one fourth of the total sediment. The surface erosion from a forested land 

(~1mm/year) was much less compared to the erosion from a bare land (~7mm/year). This 

highlights the importance of preserving the forest cover in order to reduce sediment loss from 

the catchment.  

Gully erosion which accounts for around one-fifth of the total sediment is another key 

source of sediment. Even though the contribution of streambank erosion to the catchment-

wide sediment loss seems relatively small, it is vital to control progressive bank scoring to 

help protect adjoining agricultural lands and riparian vegetation 

 

OBJECTIVES AND METHODOLOGY 

 

The paper focuses on the historical changes in land use, stream planform and various 

morphological processes occurring within the watershed. The study was based on a spatial 

analysis of aerial photographs (1964- 2010) and several field surveys (1998-2012).  

 

RESULTS  

 

Analysis of historical aerial photographs indicated that noticeable deforestation occurred 

during the period between 1964 and 2003 as a result of the expansion of agriculture. However, 

over the period between 2003 and 2010, no significant changes in forest area and agricultural 

land were noticed. Several types of morphological changes in the fluvial system were 

observed from both aerial photographs and field observation. Most of the streams were 



characterized by active lateral migration and over the period from 1964 to 2003 most of these 

stream channels generally widened.  

In the experimental watershed (Khajuri Stream), both channel incision and aggradation was 

evident (Fig. 1). There was a noticeable sediment accumulation in the lower reach while a 

combination of bank erosion, channel widening and lateral movement of the active channel 

were observed in the upper reach. It is suggested that appropriate conservation measures 

should be implemented to control the sediment 

supply particularly in the upper reach where key 

sediment sources such as landslides and gullies 

are located.  

As part of the national scale disaster 

mitigation scheme implemented with the 

assistance of JICA over 1997-2000, there are 

various types of measures adopted in the 

watershed to help control soil erosion and 

protect the settlement area and agriculture from 

flash flooding. The measures include gully 

check dams in the upstream part of the catchment and bank protection wall and river dykes in 

the downstream floodplain. Recent evaluation study has found that there were several 

geomorphological changes within the catchment such as severe streambank erosion, meander 

cut-off, channel widening, channel bed incision and most importantly significant sediment 

deposition within the downstream reach. The check dams were found not very effective to 

control the gully channel bed scoring due to the scale of debris flow and sediment volume 

produced from the active gullies. Streambank protection walls, however, were found working 

satisfactorily. 

 

CONCLUSIONS 

 

The river dykes were found effective to control lateral flooding but continuous sediment 

deposition in the lower reach would exacerbate the effective functioning of these dykes. Most 

of the measures were adopted with the active participation of the local people. After one 

decade of the scheme, they largely felt that the scheme was very successful in making their 

houses and agriculture safe from flooding and preserving the valuable soil and forest resources 

within the catchment 
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Fig. 1 An embankment adopted to control flooding. 


