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1 Introduction 
Nepal, a small South Asian country lies on the lap of Himalaya. It rugged topography and 

fragile geology make it vulnerable to natural disasters. The monsoon in Nepal always 

come with heavy downpour making the mountainous terrain suffer from flood and landslide 



and flat areas faces flood and inundation. In Nepal, Monsoon enters in June and exit in 

September, and these four months nearly 80 % of the annual rainfall is expected. 

Department of Hydrology and Meteorology Weather Forecasting Division, forecasted 2021 

monsoon in Nepal will be heavier comparing to past. As forecasted, monsoon entered on 

11th June 2021 and subsequent rainfall in different parts of the country resulted in 

landslide, debris flow and flood events in several parts of the country.  

Among the many landslide and flood events; Melamchi Bazar in Sindhuplachowk district, 

hit hardly by a huge flood that covered the Melamchi Bazar in mud and debris up to depth 

of 10 m and swept away many u/s communities. 

On June 15, 2021 torrential rain in upstream catchment of Melamchi River induced flood 

on 16th June 2021 that devastated the d/s settlement especially Chiurikharka, Timbe, 

Halde, Ambathan (Melamchi Water supply headwork area), Purano Chanaute Bazar, 

Muktitar, Ganeshebagar, Kiul, Bhandari Sim, and Chanaute of Helambu Rural municipality 

and Talamarang, Thulokhet, and Melamchi Bazar, of Melamchi Municipality affecting more 

than 500 households. 10 people died and 21 are still missing. In addition to that 6 concrete 

bridges, 10 suspended bridges and several kilometers of roads are completed destroyed 

breaking the link between the villages. The event also damaged the headwork of 

Melamchi Water Supply Project and casualties to international and national staff. 

Based on the information collected from Helambu Rural Municipality, Melamchi 

Municipality and District administration office, the damage and loss information is reflected 

in the following table: 

Municipality Incident Dead Missing Injured Partialy 

Damaged 

Houses 

Fully 

Damaged 

houses 

Other Infrastructure 

Damage 

Helambu Landslide 

dam and 

flood 

7 23 (19 M and 4 

Female) including 

Melamchi Water 

supply project staff 

  57  4 Motorable Bridge and 

6 Suspended bridges 

area damaged 

completely 

Melamchi Landslide 

dam and 

flood 

3 22 6 100 200 2 Motorable bridge and 4 

suspended bridges 

damaged 

2 Melamchi River Watershed 
Melamchi Bazar is located at the confluence of Melamchi River and Indrawati River. 

Melamchi River is one of major tributaries of Indrawati River which is one of the major 



tributaries of Koshi River System. The catchment of the Melamchi river is around 345 km2. 

Few glacier lakes are also located in the upper part of the watershed. The elevation in the 

watershed varies from 5880 m to 800 m indicating a steep gradient river. The watershed 

northern part accommodates some portion of Langtang National Park and also famous for 

Helambu- Langtatang Trek Route. Figure 1 shows the location map of the Melamchi River 

watershed and affected local bodies.  

In 2017, the both authors were involved for the Melamchi River Setback study for the 

Melamchi Municipality. The report has been submitted and clearly mentioned about the 

issues of extreme floods in the river due to rainfall and landslide dama outburst flood in the 

upstream area. The municipality authority could not enforce the rule of river setback for 

construction of houses in the old flood plain area (Figure 2). The construction activities 

were increased tremendously in the last three years in the area. Following brief 

conclusions were made in that study along with other conclusions: 

• Area between Talamarang and Sipaghat, inundation in the settlement area is 

possible if Melamchi and Indrawati rivers face 100-year return periods of floods or 

similar kind of flash floods due to landslide dam outburst floods. 

• People are found to be reluctant to accept the fact that their settlement area is not 

safe from flash floods. Talamarang bazar, Melamchi Pul bazar and Sarkitol Kholchi 

area can face inundation and bank cutting problems in even 10-year return periods 

of flood. This makes those area not suitable for settlement. 

Situation was alarming and the authors warned very well to the municipality authority in 

2017.   



 

Figure 1, Location map of Melamchi Watershed and affected local bodies (municipality and rural municipality 

 

 



 

 Figure 2, Qualitative flood hazard map of the Melamchi Bazar area. It was prepared by authors in 2017 and 
submitted to Melamchi Municipality for river setback policy for settlement.  

3 Rainfall in Melamchi Watershed 
Heavy downpour in the catchment of Melamchi River is one the most prominent reasons 

for the flooding. However, the amount of debris the flood deposited in the Melamchi Bazar 

indicates that in addition to the torrential rainfall, landslide dam that later breached to form 

flood could be the main reason for devastation.  

The DHM database (Figure 3) of cumulative rainfall experienced in various parts of Nepal 

from 12 to 16 June 2021 shows heavy rainfall around the Melamchi River catchment. The 

Shermathang and Nakhote area received 100 to 200 mm of rain indicating intense rainfall 

in the catchment favorable to initiate flood. 

 



 

Figure 3, Cumulative rainfall distribution map of 5 days (11 June to 16 June 2021, Source: DHM) 

4 Landslide Dam and Sediment Sources 
The Melamchi River watershed has been severely affected by landslide during Gorkha 

Earthquake 2015. The landslide inventory data (Figure 4) prepared by USGS indicated that 

the Melamchi River watershed has several fragile areas and moving slopes capable of 

damming river on the onset of triggering factors like intense rainfall. The Melamchi river 

upstream area is full of old glacial deposit mainly glacial flour rich moraines.   

Many landslides occurred in remote areas of watershed and they were ignored due to less 

threat to the human settlement during Gorkha Earthquake 2015. In many cases, only 

single landslide were studies and landslide were not studied for the whole basin scale 

effects. The steep terrain and narrow gorges in the upstream section of the catchment 

makes it more vulnerable for river damming and devastating flood in case of landslide dam 

breach in the downstream.  



 

Figure 4, Landslide distribution in the Melamchi River watershed after Gorkha Earthquake 2015 (Landslide data 

source: USGS 2017) 

The old glacial moraines are unconsolidated materials and easy for scouring after 

landslide dam outburst floods in steep river channel of Melamchi River. An example of 

mud flow observed near the Melamchi bazar area is shown in Figure 5 and it clearly 

suggests the nature of old glacial deposits of upstream area.  



 

Figure 5, Melamchi River laden with old glacial deposit sediments showing typical example of mud flow with 

boulders in downstream 

5 Major Damages and Losses 
As per the Helambu Rural Municipality, a huge landslide occurred in Bhemathang Chaur 

below the Semesidhang Himal. The Bhremethang area lies in the Langtang National Park 

and situated at an altitude of 3500 m. The landslide damming in this section blocked the 

Melamchi River and pooled water upstream temporarily. The pooled water was then 

outburst abruptly and the gigantic volume of the stored water was released to downstream 

destroying the riverbank settlements, bridges and road on its way to Melamchi Bazar a 

vibrant city that covered into thick deposit of mud and debris.  

It has been also mentioned by local people that the damming has been occurred in several 

location and breached accordingly. Two main locations where damming has occurred 

were Bhremathang and Melamchi Ghayang as per the local official of Helambu Rural 



Municipality. Figure 6 shows the probable main landslide dam location and critical sites that 

has been affected. Figure 7 shows the photo of Bhremathang area before and after the 

Melamchi flood event. The event also damaged the headwork area of Melamchi Water 

Supply Project (Figure 8) one the most awaited project planned to fulfill the water demand of 

Kathmandu the capital city of Nepal. 

A graphical representation of river profile and damage recorded is shown in Figure 9. 

 

Figure 6, Melamchi Flood and Critical Locations 



 

Figure 7, Situation of Bhremathang (Photo credit: Phurba Rohit Ghale) 

 

Figure 8, Melamchi water supply Headwork area (Drone photo released by Asian Development Bank Study 
Team) 



 

Figure 9, Melamchi River elevation profile and recorded damage 

6 Present Status 
Right now, people are removing sediments from their houses. Two stories of each house 

in the Melamchi Buspark area were filled up by sediments. Local municipality Disaster 

Risk Reduction and Management Committee has started to divert the Melamchi River in 

the previous channel (Figure 10). They are using excavators to fix the braided channel in 

the single channel. Meantime, more monsoon rainfall is expected in coming days and still 

the risk of flash flood with mud and debris flow cannot be avoided.  



 

     

Figure 10, Excavators are working to re-channelize the Melamchi River in the previous course (Photo Credit: JB 
Karki) 

This kind of flooding in the Himalayan river is frequent in the recent years. The Uttaranchal 

flood of 2021 in Rishiganga River, India and Seti River Flood of Pokhara, Nepal in 2012 

are few examples. These incidents are clearing suggesting that the development activities 

in river courses in the Himalaya should be in integrated approaches of planning and whole 

basin of interest must be evaluate well from the engineering geological perspectives. 

Mainly gigantic rock falls, debris slide and landslide dam outburst floods are major issues 

in the upstream basin which must be prime concerns to the government authorities.   

We request all of our IAEG members to support us for collaborative research in these kind 

issues in the Himalaya. You can write us in rkdahal@gmail.com.  
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