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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 soil erosion using precipitation records (1972–2023) and post flooding event sediment analysis 

were estimated. The research aims to understand how rainfall patterns particularly during extreme flooding, 

influence erosion processes and sediment transport. Results showed that annually precipitation increased at a rate 

of 3.34 mm yr-1 during 1972 to 2023 with a significantly increasing trend in monsoon and pre-monsoon season. 

The Kagbeni flood on August 13, occurred despite moderate daily rainfall of 25 mm and water level of 2.5 m 

compared to month’s peak precipitation of 62.3 mm, suggesting that temporary river damming played a crucial 

role in triggering the event. The Mann-Kendall trend test applied to precipitation data highlights variability in 

seasonal precipitation patterns and increasing intensity during flooding time. Using Modified Fournier Index (MFI) 

models for rainfall erosivity reveals substantial variability with erosivity values ranging from a minimum of 60.621 

MJ mm ha⁻¹ h⁻¹ year⁻¹ to a maximum of 9244.81 MJ mm ha⁻¹ h⁻¹ year⁻¹. Absence of a significant temporal trend 

in the Mann-Kendall analysis suggests extreme events are episodic rather than a systematic change in erosivity 

patterns. The flooded year, erosivity index level (123.09 MJ mm ha⁻¹ h⁻¹) exceeding 120 represent a critical 

threshold for soil erosion potential with cumulative rainfall erosivity of 1223.49 MJ mm ha⁻¹ h⁻¹ highlighting 

single-month events significantly impacting the overall annual erosion potential. Sediment analysis using Image J 

software indicates upstream areas such as Jhong Khola and Muktinath Khola contain coarser sediments (120–140 

mm range) while downstream locations like Kagbeni Confluence and upstream site showed finer sediments 

passing. The increasing rainfall intensity was responsible for sediment transport during flooding. Thus, rainfall 

erosivity is found higher in the basin during monsoon season.  
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1. Introduction 

Rainfall erosivity is a potential idea to understand how 

precipitation contributes to soil erosion (Nearing et al., 

2017, Baniya et al, 2023). The R-factor represents a 

critical component in understanding rainfall erosivity 

within the RUSLE framework, this factor provides 

ample insight into how rainfall contributes to soil 

displacement and landscape modification. The RUSLE 

model is a tool developed to estimate the average 

annual soil erosion over an extended period, for various 

land-use and management practices (Wischmeier & 

Smith, 1978; Renard et al., 1997). Techniques for 

estimating the rainfall erosivity factor within the 

Revised Universal Soil Loss Equation (RUSLE) have 

proven valuable in supporting land management 

strategies at a regional level (De Mello et al., 2015). 

The relationship between precipitation and the R-factor 

is significant at various temporal scales (monthly, 

annual, and daily) (Renard & Freimund, 1994; Risal et 

al., 2016). Monthly precipitation data can reveal trends 

in erosivity over time, whereas annual averages are 

useful for determining long-term erosion potential and 

daily precipitation is useful in evaluating the risk of soil 

loss. By combining these various levels of precipitation 

data, it becomes possible to make more precise 

predictions regarding soil erosion (Renard & Freimund, 

1994; Risal et al., 2016). Soil erosion, a natural 

phenomenon that significantly degrades land quality 

and has enough potential to change the structure of soil 

along with reduction of soil fertility (Gu et al., 2019). 

Rainfall significantly lowers soil quality and essential 

ecosystem services (Vrieling et al., 2014). The 

movement of both natural and anthropogenic materials 

across landscapes is greatly influenced by the complex 

and dynamic process of sediment transport through 

water systems. Different patterns of erosion and 

deposition are produced by the interaction of sediment 

particles and water flow, and these patterns have a 

significant impact on the distribution of materials 

across river basin (Chalov et al., 2015). While the 

transportation of suspended materials varies both 

geographically and temporally throughout the river 

network, river systems exhibit complex sediment 

transport mechanisms where water flow interacts with 

particles to produce varying patterns of erosion and 

deposition (Lupker et al., 2012).  

Monsoon patterns in Nepal are characterized by a 

distinct seasonal cycle, dominated by the summer 

monsoon from June to September, accounting 

approximately 80% of the annual rainfall (Anders et al., 

2006). The onset of the monsoon typically occurs 

around 10th June to 23rd September from Western 

Nepal, with variations influenced by large-scale 

climate patterns such as the El Niño-Southern 
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Oscillation (ENSO) and the Indian Ocean Dipole (IOD) 

(Adhikari et al., 2022; Sigdel & Ikeda, 2013). Rising 

temperatures (0.02 to 0.16 °C yr-1) and decreasing 

precipitation trends have led to a reduction in glacier 

extent and increased variability in water resources, 

impacting irrigation-based agriculture in Nepal 

(Khadka et al., 2023). Mustang, a dry rain-shadow 

region, has been experiencing unusual heavy rainfall. 

Over the past 45 years, the average annual temperature 

in Mustang has risen by 0.021°C yr-1, while the average 

annual rainfall has increased by 1.83mm yr-1 (Basanta, 

2024). Flash floods have become a recurring issue in 

Nepal in recent years, causing significant devastation 

across various regions. Notable incidents include the 

Melamchi flood in 2021, the Kagbeni flood in 2023, 

and the Bagmati flood in 2024, among many others. 

These events have highlighted the increasing 

vulnerability of the country to such natural disasters. In 

Nepal, large amounts of sediment are transported by 

Himalayan rivers to neighboring plains, the process is 

greatly influenced by basin characteristics and 

monsoon patterns, which can lead to erosion and 

damage to infrastructure. In this geologically active 

area, safeguarding local residents and promoting 

sustainable development depend on an understanding 

of these sediment dynamics and landslide behaviors 

(Shrestha & Aryal, 2011). The natural environment of 

the upper Kali Gandaki valley is extremely sensitive, 

even minor changes in climate can have a major impact 

on the landscape's features (Bell et al., 2021; Menges et 

al., 2019). Erosivity is highest during monsoon season, 

with significant variability across seasons; for instance, 

July and August often exhibit peak erosivity in Nepal 

(Talchabhadel et al., 2020, Sapkota et al., 2025). The 

relationship between rainfall patterns and erosivity is 

critical for understanding flood risks and soil erosion 

dynamics in Nepal Himalaya. 

 

2. Study Area, Data and Methods  

2.1. Study Area 

The study is carried out in Kaligandaki watershed at 

Kagbeni situated on the southern part of Mustang, 

Gandaki Province. It is located between Latitude of 

28° 50′ 12″ N to 28°48'59.99"N and Longitude of 

83° 46′ 59″ E- 83° 52' 59.99" E with elevation ranges 

from 2804-3710 masl (Figure 1). Kagbeni is situated 

along the route between Nepal and China, North-

Central part of the country (Prem & Jagat, 2013). 

Mustang is located in the rain shadow zone where 

average rainfall is less than 300 mm. Locally, the River 

name is Kag Khola that mixed in to Kaligandaki in 

Kagbeni. At the upstream site, the Kag Khola 

originated from Muktinath and Jhong khola orginated 

from Manang mixed just below at Muktinath and 

named as Kag Khola drained to Kaligandaki river at the 

confluence of Kagbeni. 

 

Figure 1: Top right inset map representS Kaligandaki watershed in Nepal, bottom inset picture indicates the 

damming area at the upstream of Kag Khola (Confluence of Kag Khola and Jhong Khola) and left inset map is 

location of field observed sites and Rainfall station 
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2.2. Data 

Daily precipitation data from meteorological stations of 

the Muktinath (Ranipauwa) from 1972 to the event year 

2023 were used from the Department of Hydrology and 

Meteorology, Government of Nepal. Sediment samples 

from six different segments of the Kagbeni river were 

collected and analysis was conducted. The picture of 

sediments from six sampling sites was processed in 

Image J software. The auxiliary data such as SRTM 

(DEM) from NASA, USGS site and GIS layers data 

were collected from the Department of Survey, 

Government of Nepal. 

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 negative trend, 

and positive value indicates a positive trend.  Rainfall 

erosivity is determined by calculating the rainfall 

erosivity index for specific rainfall events. To estimate 

rainfall erosivity, both annual and daily erosive models 

are utilized. The annual rainfall erosivity can be 

estimated using Modified Fournier Index (Arnoldus 

1977) 

MFI =  ∑
𝑃𝑖2

𝑃

12

𝑖=1

 

 

where, MFI refers to Modified Fournier Index, Pi 

represents the mean monthly precipitation of the month 

i and P denotes the mean annual precipitation (mm). 

The erosivity conditions, based on the Modified 

Fournier Index, were categorized into five levels: very 

low (0–60), low (60–90), moderate (90–120), high 

(120–160), and very high (>160). 

The R-factor is computed using annual and 

monthly rainfall data based on the equation established 

by Wischmeier and Smith (1978), which was later 

adopted by Arnoldus (1980). 

𝑅 = ∑1.735 × 10
(1.5𝑙𝑜𝑔10(

𝑝𝑖2
𝑝⁄ )−0.08188)

12

𝑖=1

 

where, R is the rainfall erosivity factor ((MJ mm)/(ha h 

yr)), Pi is the mean monthly precipitation (mm) of the 

month i and P is the mean annual precipitation (mm). 

The daily erosivity model (Richardson et al., 1983) is 

used to estimate daily rainfall erosivity on flooding 

days. It follows a general power law relationship 

between rainfall erosivity and daily rainfall 

𝑅 = 𝑎 × 𝑝𝑏 

where, R is the rainfall erosivity factor, p is the daily 

rainfall amount, a and b are the empirical parameters 

that vary in different climate regions.  

The images of sediment sample were taken from 

the seven sites including both upstream and 

downstream to scan real-time sediment size in Image J 

software (An open source; NIH instruments USA). A 

60 cm rod was placed at the site as a reference, and 

images were captured for processing. The real-time 

images were analyzed using Image J software, which 

identified sediment sizes while automatically 

correcting noise (Baniya et al., 2023). 

 

3. Result 

3.1. Precipitation Pattern in Kagbeni, Mustang 

The annual precipitation analysis revealed variability 

over the study period (1972-2023) with a mean annual 

rainfall of 277.9 mm and a standard deviation of 113.4 

mm with minimum annual precipitation of 13.5 mm in 

2005 while the maximum reached up to 665.8 mm in 

2021 demonstrating the wide range of inter-annual 

variability in the region's rainfall patterns during 1972-

2023. The annual precipitation has significantly 

increased in Muktinath by 3.34 mm yr-1 (p = 0.001) 

during 1972-2023. The monsoon season precipitation 

has also increased significantly by 1.1 mm yr-1 (p = 

0.021) followed by pre-monsoon by 0.84mm yr-1 (p = 

0.032) and winter by 0.51 mmyr-1 (p = 0.009), 

respectively. The post monsoon precipitation has 

insignificantly decreased by -0.078 mm yr-1 (Table 1). 

The average annual rainfall during the flooding year 

2023 was 525.6 mm and higher was during month of 

August. In August, the cumulative rainfall was 217.3 

mm and higher during August 23-27. During the 

flooding day on August-13, the rainfall was 25 mm. 

The rainfall intensity during the flooding day in 

Muktinath at the upstream source of the Kagbeni (Kag) 

Khola was found to be 7.67 mm/hr (Figure 2).

 

Table 1: Man Kendell test and Sen's slope in average annual and seasonal precipitation variation during 1972-2023 

in Kagbeni, Mustang  

Annual/Season  Mean ± SD Sen's slope P-Value Trends Significant 

remarks 

Annual 277.937±113.43 3.34 mm yr-1 0.001 Positive Significant  

Winter 30.934±25.39 0.51 mmyr-1 0.009 Positive Significant  

Pre-monsoon 68.703±39.66 0.84 mmyr-1 0.032 Positive Significant  

Monsoon 154.421±67.24 1.18 mm yr-1 0.021 Positive Significant  

Post-monsoon 35.927±47.11 -0.078 mmyr-1 0.56 Negative Insignificant 
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Figure 2: Flooding time precipitation; a) flooding year daily precipitation (mm); b) flooding month daily 

precipitation; c) 24 hrs flooding precipitation (cumulative); d) hourly disintegration of event day (August 13) 

precipitation in Kagbeni Mustang during 2023. 

 

As Figure 2(b) shows the flooding day rainfall was 

lower compared to the non-flooding days rainfall. 

During field observation from Kagbeni to Muktinath, 

there was no presence of big damming but small river 

damming benchmark at the confluence points of 

Kagkhola (Originated from Throngla, Muktinath) and 

Jhong Khola (Originated from Manang) were observed 

that increase the sudden discharge of the river and flash 

flood during the event day.  

During the higher river gradient, the river water 

potential was higher until it reaches the Kagbeni 

settlement. During post-flood normal time observation 

in different segments of the river, the average discharge 

of the Kag Khola was found 6.51m3/s. During flooding 

day, the water level reached up to 2.5 m at Kaligandaki 

River at Jomsom which seems higher at the beginning 

of August but, at the end of month on 23-26 August, the 

water level increased in the Kaligandaki river at 

Jomsom when precipitation has also peaked up to 60 

mm in 24-hour. Compared to the flooding day, the 

water level and precipitation were found to be 

comparativelyhigher at the end of August 2023, as 

shown in Figure 3. 

The water level and river discharge were found 

higher during 1 – 9 AM morning then the water level 

decreased at noon. During evening 8 – 10  PM, the 

water level was drastically decreased in Kaligandaki 

River that was due to blocking of the Kag Khola. The 

flash flood of the Kag Khola has also contributed to 

change water level of Kaligandaki river at Jomsom 

during the flooding day.  

 

3.2. Rainfall Erosivity 

The analysis of annual rainfall erosivity over the 52-

year period (1972-2023) revealed substantial temporal 

variability in soil erosion potential. The erosivity 

ranged from a minimum of 60.621 MJ mm ha⁻¹ h⁻¹ 

year⁻¹ in 1991 to an exceptional maximum of 9244.812 

MJ mm ha⁻¹ h⁻¹ year⁻¹ in 2005 with a mean value of 

548.204 MJ mm ha⁻¹ h⁻¹ year⁻¹ (SD = 1281.165). The 

Mann-Kendall trend analysis of annual erosivity values 

showed no significant temporal trend, suggesting that 

despite the occurrence of extreme events, there is no 

consistent directional change in erosivity. During the 

flooded year the erosivity conditions, based on the 

Modified Fournier Index was higher i.e. 121 erosivity 

index level (Figure 4). 
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Figure 3: Variation of water level in Kaligandaki river at Jomsom (Downstream of the flooding area) during 

flooding; a) daily average water level during flooding month August 2023 and b) Average hourly water level 

during flooding day of 13 August (30 minutes' interval). 

 

For the specific event recorded on 13 August 2023, 

with a precipitation of 25 mm, the erosivity was 123.09 

MJ mm ha⁻¹ h⁻¹. During August-2023, the cumulative 

rainfall erosivity was found 1223.49 MJ mm ha⁻¹ h⁻¹ 

followed by July when the R was found 45.49 MJ mm 

ha⁻¹ h⁻¹ which is the highest during the flooding year 

2023. The event year average erosivity was found to be 

1348.730 MJ mm ha⁻¹ h⁻¹year-1. 

 

3.3. Sediment Analysis 

The analysis from ImageJ software shows differences 

in grain size distribution between upstream and 

downstream locations. Upstream of Jhong Khola 

smaller particles (0-20 mm) make up only 0.15 % of the 

total sediment, while a substantial portion (47.31 %) 

falls in the 120-140 mm range. The cumulative 

percentage reaches 100% at 200-220 mm indicating the 

presence of coarse sediment. At the Upstream of 

Muktinath Khola the distribution is different, with 

smaller fractions (0-20 mm) making up around 15.06%, 

the highest percentage of sediment falls between 40-60 

mm (24.79 %) and the cumulative passing percentage 

reaches 100 % at 200-220 mm, showing a relatively 

well-graded sediment profile. The confluence of Jhong 

and Muktinath Khola has a notable mix of sediment 

sizes. A significant portion (53.02 %) falls within the 

60-80 mm range, while fine sediments (0-20 mm) 

account for only 0.04 %. The cumulative percentage 

reaches 100% at 240-260 mm, indicating a wide range 

of sediment sizes at the confluence. The damming site 

exhibits a high presence of sediments between 60-100 

mm, making up to 94% of the total distribution. The 

largest fraction (48.34 %) is found in the 80-100 mm 

range, with a cumulative percentage reaching 100% at 

100-120 mm, indicating a moderately coarse sediment 

profile (Figure 5). 

In downstream, the Kagbeni confluence has a 

relatively fine sediment profile, with 55.23% of 

sediment in the 120-140 mm range and a smaller 

fraction 0.03% in the 20-40 mm category. The 

cumulative percentage reaches 100% at 240-260 mm, 

highlighting a range of sediment sizes. The sediment 

profile at the damaged bridges, Kagbeni shows that 

71.19 % of the material is within the 80-100mm range. 

Smaller particles (0-40 mm) make up only 0.06 %, and 

the cumulative percentage reaches 100% at 100-120 

mm, suggesting that medium-sized sediments dominate 

this location. 
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Figure 4: Rainfall Erosivity; a). Annual rainfall erosivity and b). Modified Fournier Index during 1972-2023 in 

Kag Khola 

 

In the Kag Khola river regime above the confluence 

with the Kali Gandaki River, a distinct sediment 

composition was found, with a significant percentage 

of 44.38% in the 60-80 mm range. Finer sediments (0-

20 mm) account for 20.22%. The cumulative 

percentage reaches 100% at 100-120 mm, indicating a 

mix of coarse and fine sediments, as indicated in Figure 

5(a).  

 

 
Figure 5 (a): Sediment size distribution obtained from ImageJ Scanner (Sediment size distribution at Upstream) 
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Figure 5 (b): Sediment size distribution obtained from ImageJ Scanner (Sediment size distribution at Downstream) 

 

4. Discussion 

Climate change has been one of the main drivers of 

increasing extreme weather events observed in Nepal 

with rainfall becoming more erratic and intense (Dahal 

et al., 2019). According to the annual precipitation 

trend, precipitation increased by 3.34 mm yr-1 during 

1972 to 2023. Additionally, seasonal trends revealed 

that precipitation was higher during the pre-monsoon 

(0.84 mm yr⁻¹) and monsoon (1.1 mm yr⁻¹). In 

Monsoon, the highest mean rainfall was found in July, 

August, and September. The significant increase in pre-

monsoon and monsoon precipitation in Muktinath may 

be linked to broader climatic changes affecting the 

region. Increased monsoon rainfall may increase the 

risk of floods and landslides, harming infrastructure 

and agricultural land and causing huge losses in the 

Himalayas (Tiwari & Joshi, 2013). The trends highlight 

the need for adaptive strategies. Despite moderate 

rainfall of 25 mm compared to the month's peak of 62.5 

mm a flood occurred on 13 August 2023; it suggests 

that direct rainfall was not the only cause i.e. rainfall 

with high intensity along with temporary river 

damming are the main causes of the flood. 

Talchabhadel et al. (2023) in study of Himalayan flash 

floods documented several cases of dam-break floods 

occurring under moderate rainfall conditions. This 

pattern is especially significant in rain shadow regions 

where such precipitation amounts are typically rare. 

Field observations of small river damming at the 

Kagkhola and Jhong Khola confluence offer key 

insights into the flood mechanism. Similar confluence 

related damming events have been documented in other 

Himalayan watersheds (Sharma et al., 2023) where 

temporary debris dams can form and subsequently fail 

leading to sudden discharge increases. Studies show 

that the frequency of extreme precipitation events is 

rising in rain shadow regions with smaller scale 

damming which can exacerbate flooding risks (Huang 

et al., 2022). 

Analysis of annual rainfall erosivity over a 52-

year period (1972-2023) revealed substantial temporal 

variability in soil erosion potential in the rain shadow 

zone of Nepal, Mustang. Erosivity values ranged from 

a minimum of 60.621 MJ mm ha⁻¹ h⁻¹ year⁻¹ in 1991 to 

a maximum of 9244.812 MJ mm ha⁻¹ h⁻¹ year⁻¹ in 2005, 

with a mean value of 548.204 MJ mm ha⁻¹ h⁻¹ year⁻¹. 

The average R-factor for Nepal was found to be 9434.8 

MJ mm ha−1 h−1 year−1, with July and August identified 

as the most erosive months (Talchabhadel et al., 2020). 

The absence of a significant temporal trend in the 

Mann-Kendall analysis suggests that while extreme 

events occur, they are episodic rather than part of a 

systematic change in erosivity patterns. During the 

flooded year erosivity conditions based on the 

Modified Fournier Index were higher with an erosivity 

index level exceeding 120 representing a critical 

threshold for soil erosion potential. For a specific event 

on August 13, 2023, with 25 mm of precipitation the 

erosivity was 123.09 MJ mm ha⁻¹ h⁻¹. The August 2023 

event with its cumulative rainfall erosivity of 1223.49 

MJ mm ha⁻¹ h⁻¹ shows how single-month events can 

significantly impact the overall annual erosion 

potential. At upstream of Kag Khola sediment size 

ranged from 0-20 mm to 240-260 mm while 

downstream of Kag Khola ranged from 0-20 mm to 

100-120 mm. The sediment composition suggests 

deposition in a high-energy environment where larger 

particles settle rapidly and finer particles are carried 

further downstream (ICIMOD, 2021). A notable pattern 

is observed in Kag Khola, where sediments in the 40-

90 mm range have a higher passing percentage at 

upstream, similar sediment sizes are also found passing 

downstream towards Kaligandaki. This suggests that 

Kag Khola serves as a primary sediment source, 

contributing to the sediment load in Kaligandaki River 

and the river has sufficient energy to transport these 

larger particles over significant distances. This is 

supported by studies showing that hydraulic parameters 

such as shear stress, specific stream power and flow 

velocity are crucial in determining the river's ability to 

transport material (Baniya et al., 2019). The persistence 

of similar sediment sizes downstream also indicates 
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that the processes on river like abrasion and attrition 

may not be significantly affecting the intermediate-

sized particles in the river system. This could be due to 

the river's high sediment load and transport capacity, 

influenced by factors like landslides, floods and glacial 

erosion in the Himalayas (Fort & Cossart, 2013). 

Studies have shown that changes in precipitation 

patterns can affect the spatial distribution of soil (Gu et 

al., 2019). The relationship between rainfall erosivity 

patterns and sediment characteristics provides insight 

into watershed scale erosion processes. High erosivity 

events such as those observed in August 2023, likely 

contribute to enhance sediment transportation 

particularly affecting the coarser particles found in 

upstream locations and finer particles found in 

downstream locations. The presence of well-graded 

sediments downstream coupled with high erosivity 

events indicates potential for significant sediment 

transport during flood events (Stoffel & Huggel, 2012).  

5. Conclusion  

The Mustang region has experienced a notable increase 

in annual precipitation of 3.34 mm yr-1 during 1972-

2023 with increases during monsoon and pre-monsoon 

seasons. The average annual rainfall during flooding 

year 2023 was 525.61 mm with 217.3 mm in August. 

During flooding day on 13 August, the rainfall was 25 

mm, the rainfall intensity was found 7.67 mm/hr in 

Muktinath at the upstream source of the Kagbeni (Kag) 

Khola, and the water level has reached up to 2.5 m at 

Kaligandaki river at Jomsom. Annual rainfall erosivity 

over the 52-year period (1972-2023) values ranged 

from a minimum of 60.621 MJ mm ha⁻¹ h⁻¹ year⁻¹ to an 

exceptional maximum of 9244.812 MJ mm ha⁻¹ h⁻¹ 

year⁻¹, with a mean value of 548.204 MJ mm ha⁻¹ h⁻¹ 

year⁻¹ which indicates the region are highly erosive.  

During the flooded year 2023, the erosivity conditions 

based on the MFI was higher i.e. 121 erosivity index 

level (>120 higher R) with the August-2023 erosivity 

value of 1223.49 MJ mm ha⁻¹ h⁻¹. On 13 August 2023, 

with a precipitation of 25 mm, the erosivity was 123.09 

MJ mm ha⁻¹ h⁻¹ showing a strong erosive impact. The 

percentage of sediment passing with higher size 

observed increased in upstream compared to the 

downstream. The percentage of passing sediments of 

size 40-90mm also found higher in upstream of Kag 

Khola which found similar sediment passing at 

downstream i.e. sediment passing from Kag Khola to 

Kaligandaki indicating that medium-sized sediments 

are transported more effectively over longer distances. 

Thus, the region is highly potential for soil erosion and 

rising precipitation and sudden flash flood can 

accelerate the risk of soil erosion in Mustang.  
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