Winter 2021, Vol 18, Num 61 Geography and Development 1 143

Determination of the Relationship and Spatial Variations of Discharge and
Suspended Sediment Values in Watersheds of Ardabil Province

Ebrahim Asgari?, Dr. Seyed Zeynalabedin Hoseini?", Dr. Raoof Mostafazadeh®

1-Ph.D Student in Watershed Sciences and Engineering, University of Yazd
2-Assistant Professor, Faculty of Natural Resources and Desert Studies, University of Yazd
3-Associate Professor of Natural Resources, University of Mohaghegh Ardabili

Asgari, E & Hoseini, S Z & Mostafazadeh, R (2021). [Determination of the Relationship and Spatial
Variations of Discharge and Suspended Sediment Values in Watersheds of Ardabil Province].Geography

and Development,18(61), 143-176, http://dx.doi.org/10.22111/J10.22111.2021.5847
BRI http://dx.doi.org/10.22111/310.22111.2021.5847

Received:27/11/2019
Accepted:12/04/2020

Keywords:
Spatial Variation,
Kriging,
Sediment Rating
Curve,
Variogram,
Ardabil Province.

ABSTRACT

Understanding the status of discharge and sediment of watersheds area provides an understanding
of the hydrological processes. Uniform assuming of discharge and sediment in a watershed leads to
the application of unit planning and management for the entire watershed and leads to a failure to
achieve the goals. The present study was conducted with the aim of studying spatial variations and
zoning of discharge and sediment values in Ardabil province during 10 years (2005-2014) at 37
stations with hydrometry in Ardabil province. IDW interpolation methods, simple kriging, ordinary
kriging and cokrigring were investigated to determine the best method for studying spatial
variaions, discharge and sediment variables. Based on the results of the evaluation indices of IDW
(RMSE=1.172, MAE=0.644, MBE=-0.2, MSE=1.373) and cokriging (RMSE=0.107, MAE=0.08,
MBE=-0.001, MSE=0.011) and the correlation coefficient between measured and estimated values
by IDW (r=0.429) and cokriging (r=0.554) respectively, as the best method for evaluating the
discharge and sediment variables were chosen. Based on the results of the IDW method, the
amount of digestion in the Western parts of Ardabil province is greater (4.84-5.8 m3/s), and in the
central section, this amount is the lowest (0.04-1 m3/s). According to the results of the
interpolation of the sediment variable with the cokrigring method in the Western and Southern
parts of Ardabil province with a higher amount of sediment (0.16-0.19 ton/halyear) and in the
central parts of the sediment deposition (0.01-0.04 ton/ha/year).
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Extended Abstract main sources of erosion, quantifying hydrological

and sediment relations in ungauged watersheds.

1- Introduction Also, assessment of the impact of human activities,

nderstanding the watershed discharge
and sediment yield and their spatial
interpretation of contribution sources
improve the knowledge about
flood, erosion and the consequences of
these phenomena. These information is
necessary to identify and analyze the

can

climate change, soil and water conservation and
watershed management activities require the
accurate determination of runoff and sediment
interactins. Considering the uniform runoff and
sediment production in a watershed leads to the
implementation of same management actions for
the entire watershed, which limits the planning,
management and operation of watershed plans at
subwatershed scale and imposes additional costs.
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sediment amount through determining appropriate
control method and actions. The present study was
conducted to investigate the spatial variations of


https://dx.doi.org/10.22111/j10.22111.2021.5847
https://dx.doi.org/10.22111/j10.22111.2021.5847

Geography and Development [ 144

Winter 2021, Vol 18, Num 61

discharge and sediment values in Ardabil province.
In this regard, the zoning of discharge and sediment
yield values and their relationship have been
analyzed.

2- Methods and Materials

The present study was carried out in 37 river gauge
stations in Ardabil province during a 10-years
period (1960-2006). In this study, the sediment
rating curve method was used to estimate sediment
load values in each hydrometery station. Then, the
mean values of discharge and sediment were
calculated for each station based on all data set and
the mean values of discharge and specific sediment
of each station were entered into the GS* and
ArcMap software for geostatistical analysis. The
inverse distance weighting interpolation methods,
simple kriging, ordinary kriging and cokriging were
employed to determine the best method for
detecting the spatial variations of discharge and
sediment variables in the study area. The estimated
runoff and sediment values were compared using
the scatter plot and coefficient of determination.
The performance of different interpolation methods
was assessed and the least squares regression lines
were drawn to determine the correlation of the
estimated and observed values. The Pearson's
correlation coefficients were determined between
measured and estimated values through different
interpolation methods. The root mean square error
(RMSE), mean absolute error (MAE), mean bias
error (MBE), mean square error (MSE) between
measured and estimated values were used as
statistical measures in order to evaluate the
accuracy of the spatial interpolation results.

3-Results and Discussion

Based on the results of the evaluation indices, the
inverse distance weighting (IDW) (RMSE = 1.172,
MAE=0.644, MBE=-0.2, MSE=1.373) & cokriging
(RMSE= 0.107, MAE=0.08, MBE=-0.001, MSE=
0.011) were the most suitable methods in the spatial
interpolation of studied variables. In this regard, the
correlation coefficient between measured and
estimated values for the IDW and cokriging were
0.429 and 0.554, respectively. According to the
results of the IDW interpolation method, the
amount of discharge in the western parts of Ardabil
province was greater (4.84 - 5.8 m*/ s), than the
central part of the province with the lover values
ranges (0.04-1m%/s). The results of the interpolation
of the sediment variable showed that the cokrigring
method, the Western and Southern parts of Ardabil
province had a higher amount of sediment values
(0.16-0.19 ton/ha/year) and in the amount of
sediment yield was in the lowest amount ranges
(0.01-0.04ton/ha/ year).

4-Conclusion

According to the results of the statistical assessment
and the correlation coefficient of measured versus
estimated values, the IDW and cokriging
interpolation methods were the most suitable
interpolation methods for estimating the discharge
and sediment variable, respectively. Based on the
results of the IDW method, the discharge values in
the Western parts of Ardabil province is higher than
other parts of the province due to the mountainous
topography. Manwhile, the central parts of the
study area had the lower value of discharge due to
the low gradient and over exploitation of the surface
water resources in different sectors, especially
agriculture.According to the interpolation results of
sediment vyield variability using the cokriging
method, the parts of the province in the Southesrn
parts had the more amount of sediment values due
to the mountainous nature and undeveloped soils.
Also, the more sediment values can be related to the
sedimentary and erosion sensitive formations. The
presence of dams and the use of surface water
resource strongly reduces the sediment load values
in the central parts of the province comparing with
other parts of the study area.

Keywords: Spatial Variation, Kriging, Sediment
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