
 

 

 

Supplementary Materials for: Time-series InSAR 

measurement using ICOPS and estimation of along-track 

surface deformation using MAI during the 2021 eruption 

of Fagradalsfjall Volcano, Iceland 

Wahyu Luqmanul Hakim1 · Muhammad Fulki Fadhillah1 · Seulki Lee1 · 

Sungjae Park1 · Won-Kyung Baek2 · Chang-Ki Hong3 · Hyun-Cheol Kim4 *   · 

Chang-Wook Lee1 * 

 

1 Department of Science Education, Kangwon National University, 1 

Gangwondaehak-gil, Chuncheon-si, Gangwon-do, 24341, Republic of Korea. 

2 Korea Ocean Satellite Center, Korea Institute of Ocean Science & Technology, 

Haeyang-ro, Yeongdo-gu, Busan 49111, Republic of Korea. 

3 Department of Geoinformatics Engineering, Kyungil University, 50 Gamasil-

gil, Hayang-eup, Gyeongsan-si, Gyeongsangbuk-do 38428, Republic of Korea. 

4 Center of Remote Sensing and GIS, Korea Polar Research Institute, 26 

Songdomirae-ro, Yeonsu-gu, Incheon 21990, Republic of Korea. 
 
∗To whom correspondence should be addressed: E-mail: cwlee@kangwon.ac.kr; 

kimhc@kopri.re.kr. 

  

mailto:cwlee@kangwon.ac.kr
mailto:kimhc@kopri.re.kr


 

 

Figure S1: Earthquake activity and model geometry. Optimum model assumptions based on 

dike and point source in interferogram pair date 20210223-20210301. (a) Observed interferogram, 

(b) modeled interferogram, (c) residual interferogram. (d) Model geometry visualization based on 

the vertical dike with uniform opening and point source. The positive displacement shown by 

a fringe pattern from red toward the blue color indicates the displacement toward the satellite, and 

the negative displacement shown by the fringe pattern from blue toward the red color shows the 

displacement away from the satellite. The interferogram map, model map, residual map, and 3D 

visualization of the dike and point source geometry, along with the earthquake distribution, were 

generated using MATLAB R2024a (https://www.mathworks.com/). 



 

Figure S2: Earthquake activity and model geometry. Optimum model assumptions based on 

dike and point source in interferogram pair date 20210301-20210307. (a) Observed interferogram, 

(b) modeled interferogram, (c) residual interferogram. (d) Model geometry visualization based on 

the vertical dike with uniform opening and point source. The positive displacement shown by 

a fringe pattern from red toward the blue color indicates the displacement toward the satellite, and 

the negative displacement shown by the fringe pattern from blue toward the red color shows the 

displacement away from the satellite. The interferogram map, model map, residual map, and 3D 

visualization of the dike and point source geometry, along with the earthquake distribution, were 

generated using MATLAB R2024a (https://www.mathworks.com/). 



 

Figure S3: Earthquake activity and model geometry. Optimum model assumptions based on 

dike and point source in interferogram pair date 20210307-20210313. (a) Observed interferogram, 

(b) modeled interferogram, (c) residual interferogram. (d) Model geometry visualization based on 

the vertical dike with uniform opening and point source. The positive displacement shown by 

a fringe pattern from red toward the blue color indicates the displacement toward the satellite, and 

the negative displacement shown by the fringe pattern from blue toward the red color shows the 

displacement away from the satellite. The interferogram map, model map, residual map, and 3D 

visualization of the dike and point source geometry, along with the earthquake distribution, were 

generated using MATLAB R2024a (https://www.mathworks.com/). 



 

Figure S4: Earthquake activity and model geometry. Optimum model assumptions based on 

dike and point source in interferogram pair date 20210313-20210319. (a) Observed interferogram, 

(b) modeled interferogram, (c) residual interferogram. (d) Model geometry visualization based on 

the vertical dike with uniform opening and point source. The positive displacement shown by 

a fringe pattern from red toward the blue color indicates the displacement toward the satellite, and 

the negative displacement shown by the fringe pattern from blue toward the red color shows the 

displacement away from the satellite. The interferogram map, model map, residual map, and 3D 

visualization of the dike and point source geometry, along with the earthquake distribution, were 

generated using MATLAB R2024a (https://www.mathworks.com/). 



 

Figure S5: Earthquake activity and model geometry. Optimum model assumptions based on 

dike source in interferogram pair date 20210319-20210325. (a) Observed interferogram, (b) 

modeled interferogram, (c) residual interferogram. (d) Model geometry visualization based on the 

vertical dike with uniform opening and point source. In this period, the Fagradalsfjall Volcano 

began to erupt. The positive displacement shown by a fringe pattern from red toward the blue color 

indicates the displacement toward the satellite, and the negative displacement shown by the fringe 

pattern from blue toward the red color shows the displacement away from the satellite. The 

interferogram map, model map, residual map, and 3D visualization of the dike and point source 

geometry, along with the earthquake distribution, were generated using MATLAB R2024a 

(https://www.mathworks.com/). 


