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About the award candidate

Education

O 2007.09-2011.07, B.Eng., Civil Engineering, Tongji University (China)

0O 2012.08-2014.12, Ph.D., Civil Engineering, Clemson University (USA)
(advisor: Prof. C. Hsein Juang)

Employment

O 2015.01-2017.06, Research Assistant Professor, Clemson University (USA)
O 2017.07-present, Professor, China University of Geosciences (China)
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About the award candidate

Professional service

O 2022.01-present, Co-Editor-in-Chief, Engineering Geology

O 2015-present, Editorial Board Member (EBM), Bulletin of Engineering Geology and
the Environment (IAEG)

O 2016-2021.12, EBM, Assistant Editor, and Managing Editor, Engineering Geology
O 2015-present, EBM, Marine Georesources & Geotechnology
O 2015-present, EBM, International Journal of Geotechnical Engineering
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About the award candidate -]

N/

Professional service

O Chair of Organization Committee for two national symposiums

O Session Organizer or Chair for over ten international congresses or symposiums,
including three organized by IAEG

O Member of IAEG, ISSMGE/TC304, and ASCE/G-I

Research grant

O State Young Talent Program (5 million RMB, PI)
O Major program on landslide prediction, funded by NSFC (3.7 million RMB, Co-Pl)
O Two projects on risk assessment of landslides, funded by NSFC (0.9 million RMB, Pl)

O Distinguished Young Scholar Program of Hubei Province, China (0.3 million RMB, Pl)
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1 Motivation and research objective



Motivation

Landslide is one of the most frequent and destructive geohazards around
the world, which causes huge economic losses and casualties every year.
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Landslides around the world ©

Landslides occur throughout much of the world, the direct economic loss
caused by global landslides from 2000 to 2018 is 45 billion U.S. dollars
which threatens over 300 million people
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Landslide research around the world =9

/l

Identification and risk assessment of landslides is one of the emergihg
priorities summarized by Engineering Geology; and, landslide risk reduction is
one of the priority science questions in earth sciences developed by NSF.

h ~ e Advance the state of knowledge and practice regarding landslide hazard, vulnerability, and risk
ENGngEggyG in the following topic areas: (1) the temporal probability of landslide occurrence to complement
the spatial probability; (2) landslide hazard assessment related to land-use and climate changes;
J (3) landslide vulnerability; (4) hydrological triggering of landslides; (5) testing and application of
i new geophysical, geodetic, and remote-sensing monitoring techniques; (6) regional scale
assessments of seismic landslide hazard; and (7) long-term monitoring of representative test

slopes susceptible to seismic triggering using arrays of sensors.

"7 How is Earth's internal magnetic field generated? -] How does the critical zone influence climate?

How do geological processes influence biodiversity? How is Earth’s water cycle changing? EARTH IN TIME
B8 What are the causes and consequences of topographic change? What drives volcanism? b

B When, why, and how did plate tectonics start? How do biogeochemical cycles evolve?

£ How are critical elements distributed and cycled in the Earth? E8 What is an earthquake?
What does Earth’s past reveal about the dynamics of the climate system?

How can Earth science research reduce the risk and toll of geohazards?



Components of landslide risk assessment (&5
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Risk is expressed as a functional combination of the consequences of an
event and the associated probability of occurrence

Risk = f(Probability, Consequences)

Task 2: l l Task 3:
Tasks of Probability of landslide  Vulnerability of elements at
as_ SO ] occurrence risk under landslide impact
landslide risk : :
assessment v Task 1: v

Identification of potential landslides and associated elements at risk
(e.g., buildings and humans)
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Research Objective

Intelligent recognition and risk assessment of landslides

Accomplishments SAR sensors

. . Optical sensors __‘_

EI Remote sensing images-based 2 9 LAY
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O Runout behavior analysis of landslides
* and vulnerability modelling

O Uncertainties quantification and
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Tasks of landslide risk assessment
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2.1 Remote sensing images-based intelligent recognition of landslides

Contribution 1: Developed an intelligent framework for recognizing
landslides from muItl-source remote sensing images

Geologlcal mvestlgatlon
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Unmanned Aerial Vehicle (UAV) images

v

:

A 4

A

Time-series || Differencing || Deep transfer Object-oriented
InNSAR of DEMs learning image analysis
| ] | |
v v
Ground surface Ground surface Landslide
deformation crack boundary
! : !
Interpretation Surface crack Boundary

method

recognition model

recognition model

v

Intelligent landslide recognition
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A ground surface deformation interpretation method of satellite
SAR images for landslide identification

Component 1: An improved R-index model
for SAR visibility analysis
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Procedures for implementing proposed method
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An intelligent algorithm RetinaNet-based automatic landslide
surface crack recognition model in UAV photographs

Global database

Transfer Iearnlng

Global Pre-train Transfer
sample images
\ 4

Local Train _ RetinaNet
sample images model |

Box-subnet UAV .| Image [Test

photographs "| clipping

Feature pyraid networks

Procedures for model training

AUC =0.803
(A good model)

True positive rate (TPR)

Laneslide cracks |:| Mis-recognized crack3270; Field survey —Image recognitio?moa
Model validation at a landslide site in Guizhou province, China

False positive rate (FPR)
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An object-oriented image analysis-based method for automatic
landslide boundary recognition in UAV photographs

Estimation of scale
parameter (ESP)
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Recognltlon results
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proposed landslide boundary recognition method 4.28
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An application of the developed intelligent framework for
recognizing landslides in Heifangtai area, China
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Object-oriented image analysis Differencing of DEMs
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2.2 Runout behavior analysis of landslides and vulnerability modelling

Contribution 2: Established a DEM-based numerical simulation
scheme for modelling building vulnerability under landslide impact

Model test setup

DEM simulation of

landslide runout behaviors

DEM simulation of building
vulnerability under landslide impact

Model tests of landslide T —
runout behaviors Model tests of
building vulnerability
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Model tests of landslide runout behaviors and building
vulnerability under landslide impact

Model tests of landslide runout behaviors Model tests of building damage under landslide impact
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A least square support vector machine-based method for micro-
parameters calibration in landslide runout behaviors modelling

Triaxial Direct shear test

compression test

Feature Linear
transformatlon cp(x) classmer
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A DEM-based numerical simulation scheme for modelling
building vulnerability under landslide impact
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Micro-parameters calibration in building DEM modelling
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An application of the established simulation scheme for
modelling buildings damage in the Shenzhen 12.20 landslide

" Source area

= for Jandslide

‘ | Accumulation [
L arca of landslide ¥

- & Numerical simulation |
[ | i ~ confirms the depositarea |
Ll oe of 380,000 m2, the runout
: distance of 1,100 m, and
the damages of 33
buildings.
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Field surveys of the Shenzhen 12.20 landslide 09



2.3 Uncertainties quantification and probabilistic analysis of landslides

Contribution 3: Developed novel theories for quantifying geological
uncertainties and probabilistic analysis of landslide behaviors
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Uncertainties modelling in DEM
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Geological model
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A conditional random field-based approach for characterizing the
geological model uncertainty at landslide sites

Component 1: Spatial correlation constryction of
stratum existence

2 2 P
ps(z‘,j)=exP(_&_@_ & J
P1

Component 2: Existence probability estimate of
stratum with K-nearest neighbors algorithm

Vertical direction, Z (m)

Horizontal direction, X (m)

h=m [ l=ng )
P.(i)= Z[ p,(i,1)- Index(l, k)] Z{Z[ p,(i,0)- Index(l, h)]} Updating of stratigraphic configuration Updating of geo-properties
lllustration application of coupled characterization approach

Stratigraphic uncertainty characterization
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A method for characterizing the uncertainty of micro-parameters
in DEM modelling of landslide runout behaviors
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Efficient methods for evaluating failure probability and /Y
robustness of landslide behaviors in face of uncertainties ‘@

Component 1: Partition possible domain of uncertain
variables with Hasofer-Lind index d
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An application of developed theories to probabilistic analysis of
runout behaviors of the Jiweishan landslide
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Publications

Published 74 research journal papers and 28 peer-reviewed conference
papers, and co-authored one book chapter.

O Be first and/or corresponding author of 45 journal papers (indexed by SCI), among
which 33 are JCR Q1 papers, 11 are JCR Q2 papers, and one is JCR Q3 paper

O Google Scholar lists the H-index at 25 with 1567 citations
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Honors and Awards

The achievements made have been well recognized by some international
associations and journals.

O GEOSNet Young Researcher Award, GEOSNet, 2022

O Bright Spark lecture, International Society for Soil Mechanics and Geotechnical Engineering (ISSMGE), 2022
O Gudezhen Outstanding Young Researcher Award, Engineering Geology Branch of China Geological Society, 2020
O Excellent Paper Award, Journal of GeoEngineering, 2015

O Best Paper Award, GeoShanghai 2014 International Conference, 2014

O Nominations for the Best Paper Awards by ASCE/G-l Risk Assessment Committee (2015), Georisk journal
(2015), and APSSRAG international conference (2016)

O Positive and Kind-hearted Young People, Hubei Province, China, 2022
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GeoShanghai International Conference 2014

Taiwan Geotechnical Society ., .. ..
2014 Excellent Paper Award
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BEST PAPER
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Journal of GeoEngineering
14" March 2015
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GEOSNet Young Invitation for Bright ~ Outstanding Young prsn,Tan G i s Nominations for the Best
Researcher Award Spark lecture Researcher Award L Paper Awards
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Research work

O Develop intelligent recognition techniques for landslides
O Establish models for evaluating building vulnerability under landslide impact

O Develop quantitative risk assessment methods for landslides

Professional service

O Organize international symposiums on geohazards

O Promote international collaborations on reduction and
mitigation of landslide risk

O Invite scholars and geologists to organize special issues
in Engineering Geology and join the editorial board
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