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EXTENDED ABSTRACT

INTRODUCTION

Wind erosion is a major environmental hazard in aglans worldwide. Studying the wind-erodible
fraction of soil and its spatial modeling in the formnadps is essential information for the protection
and sustainable management of land. Numerous methmds teen proposed by researchers to
estimate and measure the wind-erodible fraction of smélsh differing based on the study region and
the influencing factors. The Sistan region experiencesreeninds known as the "120-day winds."
Due to climatic and anthropogenic droughts, the Hamouiteve the primary water source in eastern
Iran, has been seriously affected, and its dried bedcizgnized as the main source of dust in the
region. Therefore, this research aims to investigatevammethods for measuring the wind-erodible
fraction of soil and to spatially model it using commaosgiatistical methods in the International
Hamoun Wetland.

DATA AND METHODOLOGY

To carry out this research, a total of 199 samplingitgoivere selected from the bed of Hamoun
Wetland using a stratified random sampling method,safidsamples were collected from the surface
layer (0—10 cm) at these points (Figure 1).
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Figure 1: Location of the study area and sampling pints (Authors)

Subsequently, the soil properties required for estimatiegmind-erodible fraction using estimative
methods, including organic matter (OM), clay, silthdathe sand-to-clay ratio (Sand/Clay), and
calcium carbonate equivalent (CCE), as well as key kmsigerties, namely bulk density (BD), soil
reaction (pH), electrical conductivity (EC), sodium agson ratio (SAR), saturation percentage (SP),
and cation exchange capacity (CEC), were measureel #at, at these points, the laboratory-based
Wwind Erodible Fraction (WEF), as well as the wind-erodibéetion calculated based on the Fryrear
(WEFF), Usman (WEFU), Lépez (WEFL), Rakkar (WEFR),fkwa (WEFD), Bouajila (WEFB),
and Motemani (WEFM) formulas, were estimated and comp&edistical analysis of soil chemical
and physical parameters as well as wind-erodible fracti@ssperformed using SPSS. Geostatistical
analyses were conducted using"@8d ArcGIS software, employing three conventional wdshin
soil studies: kriging, cokriging, and inverse distanagighting (IDW). It should be noted that for
kriging and cokriging, both ordinary and simple modese considered, while for IDW, powers up to
three were examined. Furthermore, measured soil grepehat exhibited a significant correlation
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with the wind-erodible fraction were investigatesl auxiliary variables, each separately, within the
cokriging approach. To evaluate the accuracy ofntteglels, the coefficient of determination (R?),
mean error (ME), and root mean square error (RMB8&e calculated, the latter representing the
mean prediction accuracy and indicating the magdeitf expected error.

RESULTS AND DISCUSSION

The results showed the soils of Hamoun Wetlandebduibit, from a physical property perspective, a
medium texture with a predominance of silt parciesulting in moderate bulk density and satunatio
percentage. The fertility characteristics of thesés mainly ranged from moderate to low values
(except calcium carbonate equivalent). The progenteflecting soil salinity and sodicity indicated
that the study area contains saline and sodic; dwlsever, compared to the Sistan Plain, the mean
sodium values were lower. The results indicated e mean WEF in the region was 36.57 percent,
representing a low level of erodibility. Furtherrapma significant negative correlation between the
laboratory-measured WEF and the computationallymeséd erodibility parameters revealed the
inefficacy of these parameters in the Hamoun Wadtlarhe reason for this finding is the high
variability of the soil's wind-erodible fraction, hich is highly dependent on regional factors
(environmental characteristics, particularly sotgerties) and land management practices. Moreover,
these equations were developed based on a limitedber of datasets and m be representative
of the wide spectrum of soil types. Consequentig, performance of exis t|n E@gﬂon parameters
may not provide satisfactory accuracy in predictlagoratory- meO@ ters in a specific
region. This underscores the necessity of |nva:mlg% | g the factors influencing
laboratory-derived indices within a given reglonoprtc\(% ng a new, region-specific equation.
Correlation analysis between soll propegtles fodible Fraction (WEF) revealed that bulk
density (BD), silt content, and cHang€acitp (CEC) exhibited a significant negative
relationship with WEF, wheréa ectrlcal conduttiyEC) and sodium adsorption ratio (SAR)
showed a signiﬁcwe rel tlonshlp with WEecordingly, the best variogram model for the
Wind Erodible Fraction (WEF) was the spherical mipdad the spatial dependence of WEF fell into
the moderate spatial dependence class (Table ¥).eVhluation of the geostatistical models also
demonstrated that the Cokriging method with SARhasauxiliary variable was the superior technique
for the spatial modeling of the soil's wind-erodildraction compared (RMSE=15.719 and ME=-
0.014) to Kriging and Inverse Distance Weighting\ll). From a zoning perspective, the northeastern
(Hamoun-e Puzak) and western (some parts of theodiara Sabouri and the Hamoun-e Hirmand)
parts of the wetland and certain areas in its @xelsibited the highest susceptibility to wind erosio

Table 1: Variogram parameters, model selection créria, and variogram validation controls

Parameter Model Nugget Sill Range Spatial variance Spatial R? RSS
(Co) (CotC) (m) (CICo+C) dependence class
WEF Spherical 95.8 336.1 | 37700 0.715 moderate 0.904 | 4510
CONCLUSION

In conclusion, the indiscriminate use of erodipiktstimation models without validation against loca
data can lead to inaccurate estimates. Furthermioeeintegration of field and laboratory data with
advanced geostatistical methods, such as cokrigimayides a powerful tool for generating precise
and reliable maps for land managers and decisidteraaFocusing on the critical areas identified in
this study can serve as an effective step towatigjiating dust events and conserving land resources
the Hamoun catchment basin.
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