Hydrog eomorphology Vol. 10, Issue. 36, Fall 202 3

Research Paper

4\1)'1
"ﬂl' % GIS-based Determining the Landslide Hbtspot
‘§\74 Occurrence using GetisOrd Index in Gharnaveh
150 Watershed, Golestan Province /e

Tabriz Universs 9,
ity ogeomolp

Amirhosein Ghorbani?, Raoof Mostafazadeh?®, Mohsen Zabih#, and Masoud Jafari Roodsart

@ @ @ This paper is an open access and licenced under the CC BY NC licence.

Refference to this article Ghorbanj Amirhosein MostafazadepRaoof
Zabihi, Mohsen; Jafari Roodsari, Masay@023).GIS-based Determining
the Landslide Hotspot Occurrence using Gétigl Index in Gharnaveh
Watershed, Golestan Provin¢¢ydrogeomorphologyl(36): 11 18 .

d DOI:10.22034/HYD.2023.55449.167

Keywords ABSTRACT

Getis-Ord Statistics, Landslide, as an important natural hazard, causes damage to infrastructure and
Spatial Correlation, economic, social and human losses. In this regard, determining the critical zc
Clustering, Gharnaveh landslides occurrence can be used in planning for damage reduction. The ain
Watershed, Golestan current research is analyzing and identifying landslide hot spots using(Bet
Province algorithm in Gharnaveh watershed, Golestan province. Therefore, the frequen

characteristics of landslides has been analyzed in different classes of slope, asy
and land uses. The area, length, width, depth and height of the precipice of la
features have been considered as the basis in hot spot analysis. The results she
the landslide hot spots are located in the eastern part of the study areanathitds
high altitude classes, rangelands and moderate slopes. Results showed °
rangeland and forest land uses, loess soils aAtb%® slope class and the northe
aspect had the highest number of landslides. Also, theigoificant landslide pats
using the Geti®©rd method and considering landslide area criterion located il
middle and downstream of Gharnaveh watershed. Determining the landslide h
and affecting factors through the spatial analysis in GIS provides the de

threshd ds i n the | andslidebbs occurrenc

a basis for spatial planning, and risk reduction. The implemented approach can
ReceiveDate: 202302/16 in the evaluation of the spatial autocorrelation of natural hazards, and in comb
Accept Date: 2023/04/30 with the areas prone to multiple environmental hazards can predict the risk and ¢

Available: 20231030 of damages in the future.

* Corresponding Author: Raoof Mostafazadeh
E-mail: Raoofmostafazadeh@uma.ac.ir

1. M.Sc. Student of Survey Engineerin@eographic Information Systems, Lamei Gorgani Institute of Higher Education, Go
Iran

2. Associate Professor, Department of Watershed Management and Member of Water Management fisttegrcbiniversity of
Mohaghegh Ardabili, Ardabil, Iran

3. Ph.D. of Watershed Management Sciences and Engineering, Faculty of Natural Resources, Tarbiat Modares Universit
Iran

4.M.Sc.in Civil Engineering GeodesyGolestan Region&ater Company, Gorgan, Iran


https://srtap.tabrizu.ac.ir/article_15804.html?lang=en#aff2
https://doi.org/10.22034/hyd.2023.55449.1679
http://childmentalhealth.ir/page/133/Open-Access-Policy
http://dx.doi.org/10.29252/jcmh.7.4.19

Extended Abstract
Introduction

Landslide, as an important natural hazard, causes damage to infrastructure and leads to economic, socia
human losses. In this regard, determining the critical zones of landslides occurrence can be used in plani
for damage reduction. Landslides, @se of the most important natural hazards, are the result of many
geodynamic processes and the results of the conducted research indicate the increasing trend of the ex
frequency, and also the social and economic consequences of landslide occarreceatiyears. In this
regard, determining the critical areas of landslide occurrence is one of the basic requirements for improvi
the management strategies of this natural hazard. On the other hand, accurate mapping of landslides
identification ofareas affected by landslides are necessary to understand related erosion processes. Sp
temporal maps of hotspot points of landslide occurrence can be used in developing control measu
appropriate to different areas and assessing landscape dynamasyviMle, in many areas, landslides have
intensified directly under the influence of various human and natural phenomena and pose a serious thres
residents. Therefore, determining the critical areas of landslide occurrence by examining the sgatial patt
and determining its intensity changes can help to better manage this natural hazard in the watershed. The
of the current research is analyzing and identifying landslide hot spots usingO@ktagorithm in
Gharnaveh watershed, Golestan province.

Methodology

In this regard, the frequency and characteristics of landslides has been analyzed in different classes of sl
aspect, soil and land uses. The area, length, width, depth and height of the precipice of landslide features |
been considereds the basis in hot spot analysis. In order to carry out the present research, the landsli
occurrence points were collected and prepared during field visits and recorded by GPS in the Gharna
watershed, as well as the landslide information availalileeiGeneral Directorate of Natural Resources and
Watershed Management of Golestan province. In the next step, theOBG& method was used in order

to investigate the hotspots of landslide occurrence in the study area. Hot spot analysis using-@el Get
Giz tool in ArcGIS is used to analyze the degree of concentration of landslides in different areas of
watershed. The mentioned tool provides values related to the clustering of landslides. It should be noted 1
the GetisOrd statistic is used tetect spatial clusters.

Results and Discussion

The results showed that the landslide hot spots are located in the eastern part of the study area, which incl
high altitude classes, rangelands and moderate slopes. According to the findings, raagefanest land
uses, loess soils and-36% slope class and the northern aspect had the highest number of landslides. Als
the nonsignificant landslide points using the Geflsd method and considering landslide area criterion
located in the middle andownstream of Gharnaveh watershed. Based on the results, regarding th
determination of landslide hotspots using the G@tid method according to the landslide length criterion, it
can be said that there is a relatively similar pattern to the map pldpesed on the landslide area criterion.

In this regard, the number of cold spots of landslide occurrence based on the criterion of landslide leng
according to the low value ofstore and negative sign are located around waterways and the middle an
downstream areas of the study watershed.

Conclusions

Determining the landslide hotspots and affecting factors through the spatial analysis in GIS provides t
defining thresholds in the | andslidebds obasisdorr e
spatial planning, and risk reduction. Spatial modeling of landslides risk using statistical methods and dz
mining in the study watershed in order to prioritize different areas for the implementation of protectivs



measures is suggested in futsnedies. The implemented approach can be used in the evaluation of the spati
autocorrelation of natural hazards, and in combination with the areas prone to multiple environmental haza
can predict the risk and severity of damages in the future.
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Fig (4): Landslide hotspots based on the landslide width criterion and theQBétieethod in the Gharnaveh watershed
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Fig (5): Landslide hotspots based on the landslide depth criterion and th€@@ktisethod in the Gharnaveh watershed
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Fig (10): Number of landslides in Gharnaveh watershed based on the type of movement and type of activity
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