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Drifting sands have covered vast areas in the Rwdtad region of Kerman
Province, posing a serious threat to human settiesneTherefore, this study
investigates the expansion trend of drifting saindhe area using spectral indices.
For this purpose, the following indices were empldiythe Normalized Difference
Sand Index (NDSI), the normalized difference of esimdex (NDSDI), the barren
soil index (BSI), the Crust Index (CI), the normzelil differenceysoil ipdex (NDSLI),
and the Grain Size Index (GSI). These indices Mn averaged to
formulate an Aggregate Sandification Index ASI na@ss was conducted over
the period from 2013 to 2024, ing A8lles were categorized into
four groups using the J é;%%l aks Clasditin Method: active dunes,
semi-active d |I| nes, and semitgatbidunes. The results indicate
@ately 179.2 square kilometers weresifi@d as active dune areas

Wprﬁl
cording to the ASI. Over the 11 years, the extétitese active areas decreased by

9.5%. Pearson correlation analysis revealed pestorrelations among all indices,
with the highest correlations observed between NB& Cl at 0.98 and 0.97,
respectively. Moreover, the ASI and NDSI demonsttathe highest Kappa
coefficients, measured at 0.95 and 0.94, respégtiide findings further showed
that extensive parts of the settlements and famislan the southern section of
Rostamabad village have been severely affectetidgxpansion of drifting sands.
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EXTENDED ABSTRACT

INTRODUCTION

Major topic in Earth sciences and has recenthaetidd considerable attention from the international
community. This phenomenon, classified as a geohwogical issue, poses a threat to the
environment and food security in the form of naltimazards. Over the past 50 years, desertification
has affected large areas across the globe, regulinsignificant environmental and economic
consequences. Various definitions have been prdpfusedesertification caused by sand mobility.
According to Yang et al. (1986), sandy desertifarais influenced by geomorphological and climatic
processes and is driven by wind or other agenisgaon sandy deposits. Another definition, provided
by Wand et al. (2004), describes the phenomenoa & m of land degradation resulting from
unsustainable human activities in arid and semiagdions. In recent decades, mobile sand
phenomena have been documented in various regiorigwide, including China, Iraq, and North
Africa.

DATA AND METHODOLOGY

Rostamabad rural district is located in the southmart of Rigan city, Kerman Province, within the
geographic coordinates of 58°38 59°16 E longitude and 28°320 28°48 N latitude. The region of
mobile dunes lies in the southern part of Rigan iangredominantly spread across the southern and
western sections. In this study, the status anti§r@f mobile sand were assessed using Landsat 8
imagery and ArcGIS software. Based on the Jenksralabreaks classification method, the dunes
were categorized into four groups: active, semivagtstable, and semi-stable. Active dunes refer to
areas that are mobile, with a sand layer thickeesseding 50 cm, comprising appraximately 50% of
the total mobile dunes. These dunes are widelyilbliged and have m|n|m Ggiatlon cover of
approximately 5%. The semi-active dunes were ghrtiaobile, with sa &Bh@kﬁe s ranging from 30
to 50 cm. The vegetation cover in this class vabedN n SJ%J 0%. The stable dunes are
largely vegetated, with vegetation covering apprat f the dune area. The sand layer in
these dunes was relatively thin, i dlcatﬁq dm tien. “To classify and identify these dunes,
Landsat 8 imagery was used, resu i raf six spectral indices (SIs). This processwa
performed using ArcGIS. T f@aﬁ;ndex referredas the Aggregate Sandification Index (ASI), was
calculated by ag%% génd averaglng the sigtsgddayers. Classification was performed usirg th
Jenks method this model, positive index valiredicate increased changes, whereas negative
values reflect reduced changes. Each of the sigesdised in this study is described in detail\welo

RESULTS AND DISCUSSION

The emphasis on vegetation cover in most specidatés has led to a reduced focus on other precise
parameters associated with desertification. Altimouggetation plays a significant role in contrailin
desertification, in some cases, it has failed teatifzely monitor or mitigate the advancement afdya
desertification. The presence of several activelpaones within the study area highlights the fact
that addressing this phenomenon requires more ainageeffort. Despite the substantial differences
among the six indices, undeniable similarities walg®m observed. Notably, the ASI index exhibited
strong correlations with other indices, particylanlith the CI and NDSI, with correlation values of
0.97 and 0.98, respectively. The lowest correlatialnes were found between the NDSLI and NDSDI
indices, at 0.50 and 0.18, respectively. To cladsi¢ status of shifting sands, the Jenks natuesis
method was employed, dividing the study area iolar fclasses: active, semi-active, stabilized, and
semi-stabilized sands. Based on the findings ofAtBeindex, which is derived from the aggregation
and averaging of all indices, it was observed tha024, approximately 179.2 kmz2, or 28% of the
entire region, was occupied by active dunes. Thitepn was consistent for all indices. Validation
using the Kappa coefficient further confirmed ttiet ASI and NDSI indices had the highest accuracy,
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with Kappa values of 0.95 and 0.94, respectivelfe Tiindings of this study indicate that
infrastructure, settlements, water bodies, and lemds are extensively at risk because of the
encroachment of shifting sands. If this trend curgs, it could escalate into a national economic
disaster.

CONCLUSION

The emphasis on vegetation cover in most specidatés has led to a reduced focus on other precise
parameters related to desertification. Althoughetation plays a significant role in controlling the
desertification process, in some cases, it hasdad effectively monitor or mitigate the advanceme
of sandy desertification. The presence of sevas@esandy zones within the study area highlights
the reality that addressing this phenomenon reguinere time and effort. Despite substantial
differences among the six indices, undeniable siitiés were also observed. Notably, the ASI index
exhibited strong correlations with other indiceartgularly with Cl and NDSI, showing correlation
values of 0.97 and 0.98, respectively. The lowestetation values were found between the NDSLI
and NDSDI indices, amounting to 0.50 and 0.18,eetpely. To classify the status of shifting sands,
the Jenks natural breaks method was employed,idivitie study area into four classes: active, semi-
active, stabilized, and semi-stabilized. Basedhenfindings of the ASI index, which is derived from
the aggregation and averaging of all indices, & wlaserved that in 2024, approxi ly 179.2 km2, o
28% of the entire region, was occupied by activeedu This pattern was con&@cross all indices
Validation using the Kappa coefficient further comfed that the JAS) al indices had the
highest levels of accuracy, with Kappa values 86@&nd 9 es 9@ Iy The findings of thigigtu

indicate that infrastructure, settlements, watetiés andy dif s are extensively at risk dutheo
encroachment of shifting sands. If thls trgend % scalate into a national-scale emino
disaster. AP
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