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Post-wildfire Ground Deformation over Permafrost Areas: Detection and Modeling
of Spatial-Temporal Changes
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We detected the post-fire ground disglacements by InSAR at the 2014, 2018
and 2019 scars near Batagay, Eastern Siberia, and examined their detailed spatial-temporal changes.
The 2014 scar exhibited subsidence signals up to 30 cm at maximum during the 5 post-fire years,
accompanying with clear frost heave signals in early winter. The subsiding area does not necessarily

correspond to the burn severity. Meanwhile, the 2018 and 2019 scars on the same slope as Batagaika
crater revealed rather smaller subsidence amplitude.

We applied the premelting theory of frost-heave to the observed uplift velocity at the 2014 scar.
Also, we perform numerical modeling of the derived ground deformation, combining the
freezing-thawing process due to thermal conduction along vertical direction with 2-D
finite-difference ground-water flow model on the horizontal directions.

We performed onsite measurements of thaw depth, soil moisture and surface temperature in late
September 2019, 2020 and 2021.
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Table 1. Latitudes and Longitudes of Observation Points

Latitude Longitude

Point A N 67. 75774 E 134.41318

Point B N 67. 75083 E 134. 36569

Point C N 67. 73736 E 134. 40346

Table 2. Comparison of Thawing Depth between Observation and Analysis

Observation A B (Unburned) B (Burned) C
Element # 674 2146 2147 2978
Observed (cm) 124 + 16 45 + 20 123 + 19 49 + 21
Analyzed Max. (cm) 112.0 55.1 109.3 38.9

Thawing Depth

E N
L
=
8 -
o
o
o
£ -
2 A
=
-0.8
= ~—B(Unburned)
-1.0 — — — -B(Burned)
—C
-1.2

10: RETROFFRIFER Y I 2 b—3Ta

5. 7RG

Yanagiya, K., and M. Furuya (2020), Post-wildfire surface deformation near Batagay,
Eastern Siberia, detected by L-band and C-band InSAR, J. Geophys. Res., Earth Surface.,
doi:10.1029/2019JF005473.

s —#E (2022), Abrupt permafrost thaw processes after wildfire revealed by InSAR and
on—site observations at Batagay, Northeastern Siberia (XU 7ILWIEE X T A BT 5
LK 14 DLW A K A E@iE 7 12 A« InSAR & BLHWEIANC & 2 RA) , AL KPRl
d-im 3.



Kazuki Yanagiya and Masato Furuya 125

Post-wildfire surface deformation at Batagay, Eastern Siberia, detected by L-band and C-band 2020

InSAR

Journal of Geophysical Research, Earth Surface €2019JF005473
DOl

10.1029/2019JF005473

11 0 5

, , Petr Danilov Alexander Fedorov

2014, 2018, 2019

JpGU-AGU Online Meeting

2020
Petr Danilov
INSAR
134
2020
Petr Danilov
INSAR

2020




Kazuki Yanagiya, Masato Furuya, Go lwahana, Petr Danilov

Thermokarst initiation process after wildfire: case studies of the 2018, 2019 and 2020 fires near Batagay, Eastern Siberia

AGU Fall Meeting

2020
2019
2019
INSAR
2019
2019
INSAR
132

2019




Batagay INnSAR

2019

Masato Furuya, Kazuki Yanagiya, Go lwahana, Alexander Fedorov

Post wildfire surface deformation at Batagay, Eastern Siberia: detection by L- and C-band InSAR and preliminary report of
field observation

AGU Fall Meeting

2019

Kazuki Yanagiya, Masato Furuya

Post wildfire surface deformation at Batagay, Eastern Siberia, detected by L band and C band InSAR

1st Southern Hemisphere Conference on Permafrost

2019

Masato Furuya

ALOS2 InSAR Applications to Climate and Weather:post-wildfire ground deformation in Eastern Siberia and tropospheric
dispersive phase during heavy rain

The Joint PI Meeting of JAXA Earth Observation Missions FY2019

2020




Yanagiya and Furuya (2020)

AGU EOS H

https://eos.org/articles/wildfires-trigger-long-term-permafrost-thawing

(Kanie Shunji)

(10332470)

(10101)




