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8. interferometric synthetic aperture radar (InSAR)
9. ALOS

10. PALSAR

11. Small Baseline Subsets (SBAS)
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10. Cosmo SkyMed
11. Envisat
12. Sentinel
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1. Stanford Method for Persistent Scatterers (StaMPS)
2. Hooper

-.3 Zhao

4. Correlation

5. Scattering

6. Tong

7. Schmidt

8. Global Positioning System

9. Bayer
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Fig 1. Location of study area (Masouleh Landslide)
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Fig 2. Trace of Landslide activity
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Table 1. List of SAR images with their Characteristics

& Y Sl B guty 3,
Date Orbit Frame Pass No
BRLRLE
2008/07/19 13241 0730 1
Ascending
2008/09/03 13912 0730 B 2
Ascending
2008/10/19 14583 0730 AL 3
Ascending
2008/12/04 15254 0730 AL 4
Ascending
2009/03/06 16596 0730 S8 5
Ascending
2009/07/22 18609 0730 BERE 6
Ascending
2009/09/06 19280 0730 S8 7
Ascending
2010/01/22 21293 0730 SRR 8
Ascending
2010/03/09 21964 0730 S48 9
Ascending
2010/04/24 22635 0730 AL 10
Ascending
2010/06/09 23306 0730 AL 11
Ascending
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Fig3. The image of the studied region along with
landslide wherein the red area implies the most active
part of the slide and blue lines from right to left represent
the pathway of the Khalildasht and Dolichal rivers,

respectively
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Fig 4. The structure map of the Masouleh Landslide based on geological field studies
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Fig 7. Images and interferograms network in SBAS method
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Fig 6. The interferograms with 0.45 mean coherence A)

coherence image B) interferogram

Olstl 812505 (owaige 5 ool



Kilonietery
48°58'30" 48°59'0" 48°59'30"

JONEEESST w30
Mean velocity along line of sight ( mm/year)

Older part Northern edge part Younger part
Activation of older part Activation of Northern edge Part Activation of younger part

et Sl Edie A3 o0 B Caand o SUlad BRSO 50 B s gdoee ki s sl 5y abuls ES s -A s
Sbls 53 alomlr 5 Ol e s 2 512 AB s (S s (10 JK3) ol G35 g st s 4ilae 53 gl
Ab 0 el S OAD Hg3 g 4 e Codle 9 DS S s 4 St Cadle (VP SKS) conl 258 Cilises

Fig 8. The map of displacement rate along line of sight. In this map, the red area represents the most active part of the slide,
the black triangle is based for interpretation of the AB rate level in the area for investigation of the time series (Fig. 13), The
black line of AB profile is employed to determine the displacement rate in different region of landslide. The positive and

negative singes indicate approaching and distancing to/from line of sight, respectively.
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Fig 9. Sensor sensitivity map to slope, yellow polygon is active part of northern part, , Red polygon is most active part
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Figll. The displacement rate map along line of sight
according to the slide slope map. As shown in the figure,
the direction of the displacing pixels is towards north and

east north
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1. GPS
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Fig10. The displacement rate map along line of sight
according to the slide slope map. As shown in the figure,
most of the displacing pixels are located in the regions with

slopes of over 30%
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Table 2. Distribution percentage of pixels with a displacement rate more than 10 mm/y in different slopes

N S §yome
0, 0, o, 0, 0, 0, 0, 0,
Velocity(mm)\Slope(percent) >60% 60%-45% 45%-30% 30%-15% 15%> Total
10-20 715 718 718 73 72 756
20-40 77 7.8 714 74 72 %35
40-70 73 72 74 7.0 7.0 7.9
725 728 736 %7 7.4 7100
Total
10
E 0 sescrcssscsssssssrrasscsrssersrTss s rTrT TR T T ’ -10
E —
=10 * E-15
g-zo i o L34 £-20 i il
-30
a-50 -30 Fy
£5-60 g -35 4
8-}'0 .40
= 0 200 400 600 800 1000 1200 am o ™ o ~ oo @
Distance{m) r': g S ﬁ 9} E o 8 g 8
sS85 = 8 g 288
. [ : gsggg 8 g g g§88
‘;Eujb.hh.lg.édlﬁab):&bﬁl{- ycj—“"_}s-u I I ~ ~ ~ N AN
N Time[yyyymmdd]
AB Jﬁﬁjﬁ:

Fig 13. Mean slope displacement in Line of through AB
profile
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Abstract

Determination of the Displacement Rate of the Masouleh Landslide for Management of
Landslide Risk by Radar Interferometry

H. Sabeti!, M. Motagh?,* M.A.Sharifi*, B. Akbari’, M.Akbarimehr® and D.Fard’
Received: 15-07-2017  Accepted: 15-11-2017

One of the most common natural phenomena occurring in mountainous regions of the world is landslide
which causes critical damages and is considered as a natural disaster. Iran is a country which annually
suffers from this disaster and its consequent damage of about 500 billion Rials. Over the last 15 years,
an increasing number of researches have aimed to demonstrate the applicability of the images captured
by the space-borne Synthetic Aperture Radar (SAR) sensors in sensors. INSAR (SAR interferometry) is
currently one of the most exploited techniques for the assessment of ground displacements, and is becoming
a consolidated tool for Civil Protection institutions addressing landslide risk. Analyzing satellite SAR data
plays a major role in investigating landslide related events at different stages, including detection, mapping,
monitoring, characterization and prediction. In this regard, Masouleh region is highly important in terms of
geology, geomorphology, and high potential for landslide occurrence. Therefore, in this study in order to
create the displacement time series of the region, 11 radar images of the ALOS/PALSAR satellite within the
time range of 2008 to 2010 were obtained and analyzed via Small Baseline (SBAS). The slide active zones
were investigated based on geological field studies and the geomorphological characteristics of the region
verified the displacement of various parts of the slide. The analysis results demonstrated that the highest
displacement rate along the satellite view in the northern region, older and younger is 51, 46 and 70 mm/
year, respectively, distancing from the satellite.

Keywords: Masouleh landslide, SAR interferometry, SBAS, Natural hazardMashhad’s plain

1. Corresponding Author and Master Student of Geodesy, School of surveying and geospatial engineering, College of engineering, University
of Tehran.

2. Professor, GFZ German Research Center for Geosciences, Department of Geodesy, Potsdam, Germany

3. Professor, Institute of Photogrammetry and Geolnformation, Leibniz University Hannover, Germany

4. Associate Professor, School of Surveying and geospatial engineering, College of engineering, University of Tehran.

5. Forest, Range and Watershed Management Organizations of Iran

6. Member of the Board of Directors of Payesh Faza Mabna company

7. Student Forestry Master Of Science, College natural resources of Guilan University

Iran-Watershed Management 1 Vol. 13, No. 44, Spring 2019
Science & Engineering



	12-A-10-666-1
	12

