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ABSTRACT

RESULTS

This work illustrates the potential of exploiting space-borne Four INSAR velocity maps were used to identify the Active
INSAR and airborne LIDAR techniques, combined with data Deformation Areas (i.e. ADAb, ADAA, ADAH and ADAvV) by
Inferred through safety factor maps, to obtain and update ADACfinder using the same rate threshold (i.e. 3 mm/year).
Inventory maps of active deformations Iin mining areas. The The preliminary movement range was roughly portrayed by
proposed approach Is Illustrated by analyzing the region of the four INSAR ADAs maps. ADAL were derived from
Sierra de Cartagena-La Union (Murcia), a mountainous mining LIDAR results. As shown in Figures 5 and 6, the average SF
area In the southeast Spain. The results highlight the IS considerably reduced when Hw =1 and the total unstable |

effectiveness of different remote sensing techniques (i.e., area (i.e. that exhibiting a SF<1) is much greater than that = = o1
INSAR and LiDAR) jointly with classical methods and simple  calculated for Hw =0.
geotechnical models for slope stability evaluation to update A joint active level inventory map was separated into 137

Original ADAs

Inventory maps of active deformation areas in mining areas. ADAs, including 1 for level 6, 5 for level 5, 16 for level 4, 27 B l B o e

for level 3, 23 for level 2 and 63 for level 1. e . LA
I N TRO D U CTI O N Fig 8. (a) Classification of the different ADA according to the expected underlying deformational

Descending Ascending LiDAR process. (b-f) Landslides, earth work, erosion and original ADAs in optical images.
SAR images SAR images datasets D Table 1. Confusion matrix of the number of overlaps between ADA.
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intensively exploited since the Roman period as a metal mining b d Wy e s s Oiginal inveniory map: 52 O G
area. Previous studies have addressed some issues related to the : Infinite slope ADA- 31 e sk s a1
study of active deformation areas such as stability of [rrm— ot stability madel ADAv: 31. 3. 16 4 Bo 8
. . . ; i L o a 9. 3o 4o 350
abandoned open pit mines, the mapping of ground movements || velocity velocity || <1 (Had, D10, i S
Tal I I 1fi I SF <1 (Hw=1.D=10m)~ 13- 3o 7e 20 He 13-
and mining subsidence In specific areas of the Sierra de I ] I ) l | ROk e oo 2o B
Cartagena'La Unlon. ADAp ADAy ADAvy ADA 4 ADA; ?Ziizz SF <1 (Hw =1, D=100 m)« 58¢ 14+ 200 4o Qs 220 .
Ground surface motions In mining areas are usually monitored Table 2. Confusion matrix of rate of overlapping ADAS.
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of boundaries, and the assessment of ADAs. Multi-temporal
LIDAR (Light Detection and Ranging) datasets used to
produce an inventory map not only Is conductive to a loss of
resolution, but also allows better capture of subtle changes on

Table 3. Statistical distribution of type of phenomena causing displacements.
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* To update the existing active deformation areas (ADAS) In e o S

Sierra de Cartagena-La Union (Murcia)
* To propose a comprehensive systematic methodology for the
IdentlflCathn and ClaSSIfICatIOn Of ADAS Fig. 3. Descending LOS velocity map, ascending LOS velocity map, horizontal east-west displacement

* To apply LIDAR as a complementary technique for the velocity map, vertical displacement velocity map for the period from October 2016 to November 2021.

u datin Of active areas The blue, purple_, green, yellow solid polygo_nsindicate the boundaries _of the descending LOS ADA T0 evaluate the performance Of the diﬁerent ADAS, the
p g (ADA,), ascending LOS ADA (ADA,), horizontal ADA (ADA,,)), vertical ADA (ADA,)). Confusion matrix Was Calculated using the Overlapping

0°54'0"W
1

0°52'0"W 0°51'0"W 0°50'0"W
1 1

\ s = accuracy statistics among the original inventory map,
& the area exhibiting a safety factor lower than 1 (i.e. the
e unstable areas) in the condition of four extreme values
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(i.e. Hw =0, D=10 m, and Hw =1, D=10 m, and Hw =0,
D=100 m, and Hw =1, D=100 m) and the five types of
ADA:s (that iIs ADAb, ADAA, ADAH, ADAv and ADAL).
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3). As shown In Figure 8b-f, the optical images of
typical phenomena were displayed.
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Fig. 1. Geological map of study area.

METHODS

CONCLUSIONS

The methodology relies on the joint exploitation of InSAR,
LIDAR and safety factor maps, to update inventory maps.
Firstly, the ascending and descending Line of Sight (LOS)
displacement velocity maps were derived using StaMPS PSI-
INSAR processing chain, which was then decomposed Into

« A total of 22, 34, 5, 13 and 35 ADAs of ADAD,
ADAA, ADAH, ADAv and ADALwere i1dentified
* The range of Instability increases with the values of D
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horlzontal (eaSt'WeSt) and Vertlcal VeIOCIty maps by the app Fig. 5. Map of the safety factor for Hw=0 for depth Fig. 6. Map of the safety factor for Hw=1 for depth ° Both |nSAR and |_| DAR are effective techn iques {0
I - I I values of the slip surface (D) varying from 10 to  values of the slip surface (D) varying from 10 to ] ] ] i .

LOS2HV from ADATools. Secondly’ LIDAR-derived VElOCIty 100 m computed by the infinite slope model.. 100 m computed by the infinite slope model.. find ADAs, LIDAR can play d SlgnlfICant In the

was calculated comparing both available point clouds with the .
multiscale model-to-model cloud comparison (M3C2) 'f;_f/N -
algorithm. Third, active deformation areas (ADAS) were |
automatically mapped using the app of ADAfinder from
ADATOools. At the same time, the infinite slope stability model,
a simplistic slope stability model that can be easily applied

detection of quick active movement.
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Fig. 7. Distribution of updated active level number inventory map.



