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Sub-project and theme:

Id. 32365 _3

Spatio-temporal landslide identification and activity assessment for
hazard and risk investigations in Longnan region, Northwest China.

O1:The creation and updating of mutil-temporal landslide inventory maps which also
describe the landslide’ state of activity;

0O2:The acquisition of ground-based landslide monitoring data for a validation of remote
sensing-based maps.

0O3: The application of local and regional landside simulation models to predict future
landslide scenarios;

O4:The qualitative and quantitative assessment of landslide hazards and risks.
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Study Area

Landslides in Wenchuan earthquake
area (LongMen Mountain in Sichuan
province) + Longnan area in South-
East of Gansu province
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Research progress in SBAS-INSAR

3

» Berardino et al.(2002) proposed the method of Small Baseline Subset (SBAS) algorithm. which overcomes
the problem of the spatial decorrelation and solves the problem that PS-INSAR requires too much data.

» Lauknes T R et al.(2007) utilized SBAS technology to quickly identify landslides in Norway through timing
INSAR data;

» Ardizzone F et al. (2012) dectected the landslides of the Umbria landslide in central Italy using SBAS-
DINSAR .

» Bonan M & Calo F (2012) used the SBAS technique to get the surface deformation at the regional and local
scales, using the ERS-1/2 and ENVISAT SAR images , and the results were compared with the existing results.

» In China, Sun Q and Zhang Y et al.(2015) have demonstrated the feasibility of SBAS-INSAR in landslide

monitoring.
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Workflow for potential landslide identification
e SARdata

1

Vlos displacement rate

Ul

Vslope displacement rate

SBAS-InSAR technology

Remove the pseudo deformation points

Kernel density analysis

|

Potential landslide areas

!

Verify the potential landslide areas

|

Historical landslides

2017 DRAGON 4 SYMPOSIUM 20174F “JevkXl” VUMW If =

26-30 June 2017 | Copenhagen, Denmark 20174£6 H26-30H , F1 & FrAISR



=
®
)
Q

‘Sg]/mm:

Method

1.Remove the pseudo landslide deformation points
(1)Displacement rate

|4 oS
VSlOpé’:LT (1)
C=cosp (2)

cosB = (—sinacos@)(—sinf cosay) + (—cosacosp)(sinfsinag) +sinpcosf (3)
B: The angle of radar Line of Sight and the steepest slope;
a: Aspect;
@: Slope;
0: Incident angle;
as: The angle between the azimuth and the north.

Meanwhile, Vg, Value turn positive ( Vsiope™ 0), they are discarded. Because a positive
Vsiope represent uphill movement.(Herrera et al.,2012).
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Method

(2)Occurring landslide conditions

> slope: 5° for the threshold (Bianchini et al.,2013),remove the flat area in the
deformation point.

» discreteness: landslide deformation points have the characteristics of massive
movement, many scholars suggested that each landslide need 2-4 deformation points
of the use of C-band landslide monitoring (Meisina et al.,2008; Notti et al.,2010;
Herrera et al.,2013; Bianchini et al.,2012).

2. Landslide deformation points reliability verification

* — (4)

precision =

A - wavelength;
Y :Coherence coefficient.
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3. Kernel density analysis

1
1 X —x;
=— >»K (5)
&) nhz ( h )
i-1
n:Numbers of landslide deformation points;

x: Deformation rate;

f(x) :Probability density function of the relation between the degree of occurrence and
the deformation rate of deformation points;

h: The size of window, which determines the scope of the kernel function;
K ():Kernel function.
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ENVISAT ASAR
20080528-20100915

. ASA_IMS_1PTUPA2008052E 031030 000000162066 00018 32637 T465.M1

ASA_IMS_LPTUPAZD0S0805_ 031031 000000152071 00018 33639 _7449.N1
L ASAIMS_LPTUPA20080910 031026 000000162072 00018 34140 7433.N1
L ASAIMS_1PTUPA200S1015 031029 000000162073 00018 34541 7434 N1
L ASA_IMS_IPTUPAZO0G1119 031026 000000162074 00015 35142_7435N1
L ASAIMS_1PTUPA20081224 031028 000000162075 00018 35643 T450.N1

ASA_IMS_LPTUPAZD0S0128 031025 000000152076 00018_36144_7436.N1
L ASAIMS_LPTUPA20090304 031028 000000162077 00018 _36645_T437.N1

ASA_IMS_1PTURAZDDA0408_031025_ 000000162078 00015_37146_7438 N1
L ASA_IMS_IPTUPAZ0090513 031028 000000162079 _00018 37647 74351
L ASAIMS_1PTUPA20090722 031029 000000162081 00018 38649 T4SLN1

ASA_IMS_1PTUPAZDS0930_031023_ 000000152083 _00018_39651_7440N1
L ASAIMS_1PTUPA20091104 031024 000000162084 00018 40152 T441LN1

ASA_IMS_1PTURAZD0A1209_031020_000000162085_ 00015 40653 _7442 N1
L ASA_IMS_IPTUPAZ0100113 031023 000000162086 00018 41154 7442 N1
L ASAIMS_1PTUPA20100217 031021 000000162087 00018 41655 T454.N1
L ASA_IMS_IPTUPAZOL00324 031023 DOO00C1S2088_D001E 42156_7444 N1
L ASA_IMS_1PTUPA20100428 031020 000000162086_00018 42657 T453.N1

ASA_IMS_LPTUPAZOL00602 031020 000000162090 00018 43158 _7445.N1
L ASA_IMS_LPTUPA20100707 031019 000000162091 00018 43659 _T446.M1
L ASAIMS_1PTUPA20100811 031022 000000162092 00018 44160 _7447.N1
L ASA_IMS_IPTUPAZOI00915 031020 00000152093 00018 44661_7448N1
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Validation
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Results

» The landslide deformation points are mainly distributed on the right bank of the river, which is

related to the low sensitivity of the ENVISAT data whose orbit is descending direction.

» The potential landslide areas extracted using the spatial analysis method in ArcGIS software

are mainly distributed along the river. The main reason is the influence of the river erosion on

the slope foot so that landslides distributed along the river.
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Results

»among 30 historical landslides, 16 points lie in the deformation area, and 11 points lie in the

potential landslide areas, only 3 points are outside of the deformation area.

»The results show that the landslide deformation points can better reflect the spatial
distribution of historical landslides. Therefore, in the absence of historical landslide inventories,
Potential landslides detection by using deformation points provides effective assistance for

regional disaster prevention and investigation work.
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Future Activities

»Field survey and validation activity

€ During the field validation activity, it is _
possible to check the reliability of the radar
interpretation for almost all the cases :

identified.
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Future Activities

»Using X-band mission COSMO-SkyMed for mutually complement and

verification.
¢ With acquisition parameters more suitable for landslide investigations
¢ Higher spatial and temporal resolution

¢ providing acquisitions with a shorter revisiting time.

2017 DRAGON 4 SYMPOSIUM 20174F “JevkR]” VUMD If =

26-30 June 2017 | Copenhagen, Denmark 20174£6 H26-30H , F1 & FrAISR



A& nscr dzesa

Thank you for your attention!

2017 DRAGON 4 SYMPOSIUM 20174F “JevkXl” VUMW If =

26-30 June 2017 | Copenhagen, Denmark 20174£6 H26-30H , F1 & FrAISR



	Slide Number 1
	Fri. 28 June 2017�Dragon 4 ID. 32365 project 
	Sub-project and theme:
	Study Area
	Slide Number 5
	Research progress in SBAS-InSAR
	Workflow for potential landslide identification
	Method
	Method
	Method
	Slide Number 11
	Slide Number 12
	Results
	Results
	Future Activities
	Future Activities
	Slide Number 17

