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Figure 1- Geographical location of Kasilian representative watershed (a) in
Mazandaran province (b), Iran (c).
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Table 1- LU empirical variable in Kasilian representative watershed.
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Table 4- Results of different interpolation methods for soil erodibility mapping in Kasilian representative

watershed.

No. Method RMSE
1 CoKriging 0.0124
2 Kriging 0.0119
3 IDW 0.0123
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Figure 4- Soil erosion classification map (ton ha™'y™) in Kasilian representative watershed.
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Table 4- Input variables for the IntErO Model in Kasilian representative watershed.

Input Symbol Value Input Symbol Value
River basin area (km?) F 68.747 Natural length of the Lv 17.433
main watercourse (km)
The length of the watershed The area of the bigger
(km) © 45.658 river basin part (km?) Fv 4111
River basin length
measured by a series of Lb 13.72 l;lilje?rg:s?i tl:;ts(mkilllze;r Fm 27.64
parallel lines (km) P
0.70 0.028
16.89 2.987
The area between the two
Contour line length (km) Liz neighboring contour lines Fiz
. (km?) .
3.11 0.214
0.77 0.037
Altltude of the first contour h 1100 The lowes‘F river basin Hmin 1091
line (m) elevation (m)
Equidistance Ah 100 The hlghes’t river basin Hmax 3250
(m) elevation (m)
A part of the river basin . .
with very permeable rocks fp 74.24 A part of tfhe rlverobasm fs 71.66
%) under forests (%)
A part of the basin area A part of the basin under
consisted of medium fpp 1.004 grass, meadows, pastures ft 15.20
permeable rocks (%) and orchards (%)
A part of the basin A part of the basin under
consisted of poor water fo 24.74 plough-land and without fg 13.14
permeability rocks (%) grass (%)
The total length of the The shortest distance
watercourse with tributaries 2L 184.44 between the fountainhead Lm 7.187
of I&II classes (km) and mouth (km)
The volume of the torrent Types of soil products
. hb 104 Y -
rain (mm) and related types
River basin planning,
Average annual air coefficient of the river
temperature (°C) To 9.32 basin planning Xa )
Average annual Numeral equivalents of
precipitation hgod 733.3 clearly exposed erosion [0) -
(mm) process
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Table 4- Output results of the IntErO Model in Kasilian representative watershed.
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Output Symbol Value Output Symbol Value
Coefficient of the river Coefficient of the
basin form A 0.51 region's permeability Si 0.55
Coefficient of the m 059 Coefficient of the S 0.7
watershed development ’ vegetation cover 2 ’
Average river basin Analytical presentation
width %km) B 5.01 of the water retention in w 0.8511
inflow (m)
Energetic potential of
symmetry of the river a 0.39 water flow dyrmg 2GdF” 843,32
basin torrent rains
(mkms™)
Density of the river Maximal outflow from
e b G 2.68 the river basin Quax 137.81
network of the basin (m*s™)
Coefficient of the river K a3 Temperature coefficient T 1.02
basin tortuousness ’ of the region ’
Average river basin Coefficient of the river
altitude (m) Her 1618.27 basin erosion z 0.165
Average elevation Production of erosion
difference of the river D 527.27 mater‘aéghtlhe river Weod 10787.07
basin (m) (m* yr’l)
Average river basin Coefficient of the
decline (%) fsr 33.89 deposit retention Ru 0.358
The height of the local Real soil losses
erosion base of the river Hleb 2159 (m3 ,1) Ggod 3858.64
basin (m) r
Coefficient of the Real soil losses per km?
erosion energy of the Er 238.67 (m’® km? rPl) Ggod/km® 56.13
river basin's relief Y
10000
__ 1000 y =5.5933x12107 °
- R*=0.8576
< 100
® 10
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Figure 5- Sediment rating curve of the Valikbon hydrometric station.



U’/"/{TU’ f‘j"};

S B il yd 3591 53 INtErO 3 G2 saJuse 1, b,

bk’ G yo 53T 30 (35569 S sb9) b 62591 3 gy 9 Sl B o3Il s (gammslia 0 Jour
Table 5- Comparing the results of estimated erosion and sediment yield using different methods in
Kasilian representative watershed.

Sediment

. 11
No. Reference Method Erosion (ton ha™y™") (ton ha’ly'l)
Ahmadian ef al ' Agriculture 0.75
1 (2014) Erosion plot Rangeland 0.29 -
Forest 0.11
o Agriculture Moderate
2 Esmaili Gholzem ICONA Rangeland Very high -
et al (2021)
Forest Low
Mohseni and
3 Razzagian (2014) MPSIAC 2542 6.35
Agriculture 1.31
4 current study QG2 Rangeland 8.9 0.44
Forest 0.57
5 current study IntErO 2.35 0.84
6 current study Sediment observation data - 0.16
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Extended Abstract

Introduction and Goal

In recent years, soil erosion and sediment yield have posed a significant threat to food security.
Many countries have conducted extensive research studies to manage and prevent soil erosion and
sedimentation. Considering the need to know the rate of erosion and sediment yield, the current research
was conducted using empirical models with the aim of estimating the rate of erosion and sediment yield
in the Kasilian representative watershed. Also, empirical models were evaluating and comparing with
observational data.

Materials and Methods

The Kasilian representative watershed in Mazandaran province had its soil erosion and sediment yield
estimated using the G2 and IntErO Models. Then, using the observational data and the sediment rating
curve of Valikbon hydrometery station at the outlet of the watershed, the annual specific sediment yield
was calculated and the results of the models were evaluated.

Results and Discussion

The results of the G2 and IntErO Models showed the rate of soil erosion at 1.30 and 2.35 t ha-1 yr-1
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for this watershed, respectively. Also, the annual specific sediment yield estimated by the G2 and IntErO
Models were 0.44 and 0.84 t ha-1 yr-1, respectively, and observational data was obtained as
0.16 t ha-1 yr-1. In this watershed, the G2 Model results revealed that vegetation cover had more
significant impact on erosion than rainfall intensity. Due to the type of vegetation cover, most areas in the
watershed had low erosion rates. The IntErO Model results showed that the steep slopes of the watershed
led to a peak discharge of 137.81 m3 s-1 with 20-year return period. In addition, the surface erosion was
the dominant erosion type in this watershed.

Conclusion and Suggestions

The investigated empirical models had similar results. Although, taking into account the
changes in land use in the Kasilian representative watershed, the estimated values of annual erosion and
sediment yield are acceptable and reasonable, the differences with the observational data were very high
and apparently indicated the low efficiency of the models. However, it is necessary to mention that the
inappropriateness of the sampling intervals of runoff and sediment in this watershed has been a very important
reason for the low intensity of annual sediment yield based on observational data. In other words, the daily
measurement intervals for this small watershed have caused the real data of sediment concentration to be
collected at the same time as flood hours or peak discharges that have the most sediment transport. To solve
this problem, it is suggested to do sampling in small watersheds at shorter time intervals (several times a day
or even hourly) so that high concentrations of sediments are collected at the same time as high flows and are
included in the calculation of sediment yield.

Keywords: Mazandaran province, Rainfall erosivity, Sediment delivery ratio, Soil erodibility, Soil loss,
Specific sediment yield



