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TerraSAR-X (Germany)
COSMO-SkyMed (Italy)
PAZ (Spain)

X-band ~3.15 cm

ERS-1/2 (ESA)*
ENVISAT ASAR (ESA)*
RADARSAT-1/2 (Canada)
Sentinel-1A/B (ESA)

C-band ~5.6 cm

JERS-1 (Japan)*
ALOS-1 PALSAR-1 (Japan)*
ALOS-2 PALSAR-2 (Japan)

* NEG DEERRR L-band ~23.6 cm
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Hi%E# 1-2cm, §F 7m
¥4a#% 300 &
1< 4,000 m, 3z 300 m



Hu et al., 2020, Nature Comms.
B ZH %M Slumgullion &1
ZIRHES

o #lE UAVSAR (L-band)
NASA | JPL; 2011-2018

> 4 people
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ZIRBESR

o #1% UAVSAR (L-band)
NASA | JPL; 2011-2018

o Z£%{ Sentinel-1 (C-band)
ESA; 2017-2018

o FiHMEINSAR + B ZRBIBIEPOT
1k+ #IEST, BiEiEEMR2NMNEER

o SEMAHME + KLHERER

Extensometers Piezometer
Inclinometers  Precipitation gauge

Unprecedented data collection!!

Hu et al., 2020, Nature Comms.
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Subsurface

Depth 0-5 m
49-day ~ Defo. 2 mm

Depth 5-10 m
43-day ~ Defo. 20 mm

Hu et al., 2020, Nature Comms.
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Hu et al., 2020, Nature Comms.
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Shi, Hu*, et al., RSE, 2021
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DeeplLabv3+ Semantic Segmentation Model

o ERENMRELTRNENG, BETE
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SEE /R X A aEte 2 F R E

o 1WFIEE

o fitEXR
Esri Imagery Google Earth

true
positive
892 examples

positve

examples false

positive

Snow Cloud Bare land Mound Sand dune
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0|

0 ZZMIX (300 m) Negative Negative
example example
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SEE /R X A aEte 2 F R E

IOU(A,B)=area(AnB)/area(AuB)
Prediction TP IOU > threshold iR
FP IOU < threshold

IR
BEZE Recall = (TP)/(TP+FN)
JEHRZE Precision = (TP)/(TP+FP)

WEZMESTERE

#

_ (14B*)xRecall x Precision 73 [z
B =

w

B*xRecall+Precision

IOU
threshold
Recall 0.934 0.918 0.880 0.836 0.685
Precision 0.820 0.805 0.773 0.733 0.601

F1 0.829 0.815 0.782 0.742 0.608
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o 18 Bi& N /5% Domain adaption method
- jJEi8 Source domain (2019)

- H#xriE target domain (2020 | 2021 | 2022)
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0|

PuE B iE N A
o ffi (Fine-tuning)
MEREG PR E EREHESRHES%. 10%F120%/ AR B 5t md F A HE
0 CycleGAN (Generative Adversarial Network)
2 5 I N % BB PR
o I XFHiIZx DANN (Domain-Adversarial Training of Neural Networks)

1B A= (Gradient reversal layer, GRL) + 55k e& 3
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CycleGAN (Generative Adversarial Network)

(0]

A BTN 4E B A B ES (Generator )R 1% 7l 28
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& R ER Y B FR 2 AR BE BB ER Im I A 28 AV B3R
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SINBET—H MR R, SIEHREEHH

Lin, Hu*, et al., under review
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............................

18 Fine-tuning

o NEBFRFMHTHWtEERKIEFMENS%. 10%
M20% B AR BRI E G FHIE\ES R B FHITHROA,
REAWRAETIBMRE.

CycleGAN

0 CycleGANEE B iR SR B AT EZ L8 1, 1B 5 5
ANBZHEFEM%E.

Lin, Hu*, et al., under review
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SEE /R X A aEte 2 F R E

- FUEXI FEETIRHER | SEMRASES | ETRRSE
e.g., IOU threshold = 0.4 ERBK

Fine-tune 0.026~0.269 \V V EEHIRFRE
CycleGAN 0.157~0.232 X X s

DANN 0.173~0.259 \V V A
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2019~2022F R X AR FARE B 1R
o #H 803 » 885

O /\
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AERNDRTAKR TR oaono
o MEXIEMKICMESH Ss= pg(a +np)
B2IKERY 2KEEE (b) SIKEEHE (a)

m 1220 2.05e-10 | m2N  1.43e-8

0.0020 |/ 0.0668 305




Hu et al., EPSL, 2020

£ EI N B T A7k R %ﬁ 78
o Sentinel-1 AEHETEHZT - \/}k“;ulé&
*;E i
HEMM k= (LOS) RE

mit->EX

TRE
1.00 mm

3:7)

PRI 2 (LOS)




Hu et al., EPSL, 2020

EEM NI T &K E

0 “HFTTHHETIRE (e.g., XF) FHMKEETL
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Hu et al., EPSL, 2020

A T 2K =

o ZKEZTHFLHEMY (Poroelastic) R J13tTN

FTMHKEETN
~0.03-0.06 km?®

FL3g M (Poroelastic)
ViAL| E Ak 14

<2kPal
7R E<600 m:
_450~50 kPa
1 Eﬁigfj&r&
— 10 kmL TR :
EKE _10~2 kPa

Tectonic loading rate
FHERND
13-19 kPalyr
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Hu et al., 2021, GRL

B 7 B I R L&

SIS 0 2012452, 10FFTiET78.5 km2iEZHF X
o HIW. EHAE. &, Bl —WRFK



Hu et al., 2021, GRL

B 7 B I R L&

2014-2020 kM /{IEE—T B E M %L Ti5

o A"MEEEXERITH
EHIHHI T #8id40

mm/yrfZ 25



B 7 B I R L&

HRFA

1.28x108-m3 {AF0 1172

< TR A

HFTHZ >

DEMZE 4%

Hu et al., 2021, GRL
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Hu et al., 2021, GRL

B 2 i = S LLE

0 iﬂji‘sfh 77

~600-kPa compressive stress (-) over the
elongated gully fills
* ~650-kPa tensile stress (+) over the hill cuts

at sides.

o NAIMEERERRT /), NAXEUT
ERTHE|T ES kPa

* ~600 kPa at surface

« ~100 kPa at 0.5-km depth
« ~30 kPa at 1-km depth
 ~10 kPa at 2-km depth

« ~5KkPa at 4-km depth
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Z. Shi, X. Hu, C.-Y. Wang, 2020, J. Hydrology
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Yu, Hu*, et al., under review
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Sentinel-1 lHE—S SAR®&

|E (51527 |E(s353")] Oq

Damage proxy (DP) ¥ = Zo=a Ziam ~ JE0s,BJ/EGs) Amplitude dispersion index Da = —
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. N 4 [ e | NPT — V4 . . . . SWIR - NIR
Sentinel-2 IERZ=S XEF®R  Normalized Differential Built-up Index (NDBI) NDBI = SWIR T NIR

Kahramanmarag
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Damage proxy (DP) | Amplitude dispersion index (ADI) | Normalized Differential Built-up Index (NDBI)
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https://afetharitasi.org/

FEISKfE, ERELHEBFAHAXH
The Turkish earthquake information platform
funded by AFET PLATFORMU (Disaster
Platform) and Turkish Philanthropy Funds
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