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SEISMIC EVENTS AT THE DPRK TEST SITE 

DPRK UNDERGROUND TEST 

EARLY DPRK AFTERSHOCKS FOUND WITH  
EXPLOSION TEMPLATES 

Regional network: 
IMS:  KSRS and USRK 

non-IMS: MDJ and SEHB 

CROSS CORRELATION OF FILTERED WAVEFORMS 

FILTERED WAVEFORMS FROM UNDERGROUND TESTS AND AFTERSHOCKS 
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3875968 ## ## ## ## ## ## 30 8 6 11 12 8 6 11 5 6 4 4 8 5 16 37 23 9 23 11 7 32 15

5397597 ## ## ## ## ## ## 43 11 7 17 14 8 7 16 5 6 4 4 4 6 14 36 21 8 16 7 8 21 14

9486691 ## ## ## ## ## ## 45 11 8 16 15 7 7 19 6 6 4 4 5 6 15 31 22 9 16 6 6 21 15

12733679 98 ## ## ## ## ## 51 10 8 15 19 8 6 16 6 6 4 4 5 8 14 32 20 7 15 8 5 19 13

13552792 ## ## ## ## ## ## 47 10 7 16 19 7 7 18 5 6 4 4 5 8 14 56 27 8 15 9 7 22 14

14812788 ## ## ## ## ## ## 58 9 7 15 19 7 7 16 5 6 5 4 5 8 15 48 23 9 14 9 6 24 16

14807656 66 69 60 65 79 89 ## 12 8 11 14 7 8 10 5 5 5 4 5 6 12 21 13 7 11 6 5 15 11

11111111 8 9 13 8 9 8 13 ## 29 30 25 12 17 27 10 12 7 4 6 5 11 18 13 7 9 6 5 13 9

11111116 6 6 8 7 7 7 9 30 ## 29 22 11 13 26 11 14 5 5 6 7 10 13 12 8 9 5 5 11 7

20180373 9 14 14 13 14 12 14 28 29 ## 83 41 46 77 33 28 21 9 15 7 20 39 29 10 17 7 4 19 11

20180381 16 22 19 29 23 29 19 26 26 80 ## 43 31 94 36 24 21 13 26 7 34 46 41 14 23 9 5 25 12

20180391 6 6 7 8 7 8 10 12 11 32 34 ## 16 51 13 8 11 6 7 7 11 23 12 8 7 5 5 6 5

20181121 8 7 6 6 7 7 9 18 14 45 34 15 94 42 14 16 6 4 5 8 10 16 11 7 8 4 4 9 5

20181122 9 17 21 17 19 19 12 28 30 98 ## 47 39 ## 37 28 23 11 19 6 24 43 32 14 22 10 5 23 12

20180361 4 5 6 6 6 5 5 12 10 32 35 16 15 36 ## 12 10 7 9 6 8 14 11 5 5 5 4 8 5

20180362 5 6 5 5 6 5 6 12 12 23 23 8 16 24 13 88 5 5 4 6 7 8 7 4 6 4 4 5 5

20180363 5 5 4 4 4 5 6 8 6 19 19 10 6 22 9 4 90 5 5 5 7 11 5 6 5 6 5 6 5

20180371 4 5 4 4 4 4 4 5 5 7 12 5 4 11 8 4 4 ## 5 5 5 8 6 5 4 4 6 4 4

20180372 5 5 5 6 5 4 6 5 6 11 19 8 5 16 7 4 5 4 90 5 5 6 4 4 4 4 6 6 4

20173041 4 6 6 7 7 7 5 4 6 6 8 6 8 7 5 5 5 4 6 ## 4 5 4 5 5 5 8 5 5

11111113 16 13 15 12 15 16 13 13 10 21 29 15 10 25 10 7 9 5 4 5 ## ## 99 49 68 26 15 55 33

11111114 47 38 40 31 66 58 19 17 13 33 59 26 17 38 17 8 11 8 6 5 97 ## 97 57 83 26 15 55 32

11111115 31 20 19 23 30 25 17 14 14 24 31 14 11 29 12 5 6 6 5 4 89 ## ## 52 98 33 19 71 47

20173351 9 7 7 6 7 9 8 7 8 12 15 9 8 16 6 4 5 5 4 5 47 63 53 ## 44 24 9 37 22

20173391 19 14 14 18 18 19 12 10 10 16 22 11 9 25 9 7 6 5 5 5 60 ## 92 46 ## 41 21 86 39

20173401 11 6 6 7 8 8 6 5 4 6 8 5 4 9 4 5 4 4 4 4 24 23 29 23 36 ## 9 35 17

20173431 5 6 6 5 6 6 5 5 5 4 5 4 5 5 5 6 4 6 5 7 13 13 18 9 16 9 ## 24 19

20173432 27 17 12 15 29 12 17 12 8 17 25 7 9 17 8 7 5 4 6 5 51 47 70 39 87 35 28 ## 77

20173433 11 8 5 6 8 7 13 7 5 9 6 5 6 9 5 5 4 4 5 4 32 31 44 26 46 18 21 78 ##
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5397597 ## ## ## ## ## 25 22 10 30 65 11 14 46 21 10 11 9 11 6 17 45 35 14 23 9 10 41 23

9486691 ## ## ## ## ## 25 20 10 39 68 12 16 43 20 10 10 10 12 7 19 38 44 16 31 10 10 42 25

12733679 ## ## ## ## ## 41 18 7 16 23 10 11 17 10 5 9 5 5 6 11 22 23 9 18 6 7 22 17

13552792 ## ## ## ## ## 29 24 10 16 24 7 11 19 8 8 8 5 5 6 12 22 18 7 15 5 6 17 14

14812788 ## ## ## ## ## 27 24 11 18 29 7 8 21 8 6 14 6 6 5 11 20 15 7 13 4 6 18 12

14807656 54 25 40 40 25 ## 19 10 19 15 9 11 18 12 7 10 5 6 5 22 36 30 17 17 10 8 32 20

11111111 14 11 16 18 17 16 77 21 10 17 10 7 15 8 10 12 7 6 5 8 15 13 6 12 10 6 18 12

11111116 8 6 5 8 9 8 17 64 16 6 5 11 12 9 6 9 4 6 5 6 14 6 6 8 6 8 13 11

20180373 19 15 15 9 10 10 7 12 ## 58 41 47 68 66 28 30 19 28 10 29 54 54 25 16 11 9 23 26

20180381 20 19 23 18 23 7 15 6 66 ## 46 26 81 47 15 31 28 33 6 36 57 64 27 22 15 11 31 23

20180391 7 5 6 4 6 7 6 6 31 42 71 22 54 37 14 27 17 21 6 18 15 26 15 11 10 12 23 19

20181121 8 7 6 6 6 10 5 11 42 23 20 68 38 30 22 13 9 12 7 21 26 23 16 8 7 9 16 15

20181122 16 13 11 8 8 12 13 11 76 83 48 37 ## 65 19 29 25 32 7 36 45 61 25 17 14 12 31 26

20180361 9 7 9 6 5 8 7 7 55 39 34 33 58 64 19 30 14 22 5 22 27 36 19 15 13 10 16 14

20180362 9 5 6 4 4 6 5 5 29 14 13 15 15 18 59 8 4 6 5 12 17 17 7 6 6 7 13 10

20180363 11 10 12 8 9 7 7 5 29 27 24 11 29 31 8 62 7 9 0 13 19 20 9 4 5 9 10 8

20180371 4 4 5 5 6 4 5 5 18 23 15 9 22 11 6 7 57 12 4 10 8 11 6 6 5 5 7 6

20180372 5 4 4 4 5 6 5 5 25 25 21 11 26 21 7 10 14 49 4 10 10 13 7 6 5 5 8 9

20173041 5 4 5 5 5 5 4 4 9 5 6 7 7 6 5 4 5 4 68 6 10 9 6 6 5 7 11 11

11111113 22 15 14 10 7 20 8 7 45 57 24 26 45 32 16 16 14 16 9 ## ## ## 54 70 24 21 38 46

11111114 22 18 19 18 12 18 11 14 47 53 22 26 50 33 18 17 11 12 9 69 ## 88 41 55 16 16 53 46

11111115 34 37 29 31 33 11 10 6 40 60 23 24 59 22 14 18 15 13 8 90 ## ## 36 84 17 19 69 52

20173351 8 6 7 4 6 12 6 5 22 23 12 15 26 19 7 9 10 9 4 39 37 31 51 11 9 8 18 14

20173391 12 15 16 16 10 21 13 8 34 57 24 25 38 25 14 12 12 14 6 58 66 93 42 ## 30 22 82 53

20173401 5 5 4 5 4 9 6 7 11 15 12 8 15 10 6 6 6 6 5 19 16 23 10 29 56 9 21 15

20173431 5 5 5 4 0 7 5 7 7 8 9 9 11 6 6 9 4 5 5 15 13 20 6 8 8 62 28 29

20173432 19 18 14 13 15 24 9 8 20 22 18 18 24 13 11 8 8 7 9 28 47 57 16 32 17 33 ## 91

20173433 10 11 8 7 9 18 7 8 21 17 21 23 26 13 12 9 7 9 8 29 38 53 14 18 13 31 ## 92

HIGHEST KSRS SNRCC 

DPRK5 ? 

DPRK6 ? 

HIGHEST USRK SNRCC 

DPRK5 ? 

DPRK6 ? 

23 WELL MEASURED DPRK5 and 
DPRK6 AFTERSHOCKS: IDC 

ESTIMATES USING WAVEFORM 
CROSS CORRELATION 

SAMPLE  
MULTI-MASTER 

SOLUTION  

Conclusions 
• Aftershock activity of the 2017 DPRK nuclear test with 

magnitude mb~6.0 lasts for more than 20 months – one of 
the longest series observed so far from the events of similar 
size 

• There are potentially two aftershock areas related to the 
epicentral zones of the DPRK5 and DPRK6. Both are still 
active 

• Three peaks of the DPRK aftershock activity were observed in 
February-April 2018, January-March 2019 and June 2019. 

• One cannot exclude that the 2019 aftershocks are not the final 
act of seismic energy release related to the DPRK UNEs 
 

USRK SNRCC 
KSRS SNRCC MAGNITUDES OF AFTERSHOCKS 

# OF ‘LIKES’ BY OTHER AFTERSHOCKS 

2019001 2019011 2019079 2019080 2019158_1 2019158_2 2019158_3

9.5 9 8.2 18.8

15.8 8.3 5.5 13.0

10.4 12.3 10.8 9.3 6.3 14.3

8.7 12 9.3

8.8 10 15.0

11.1 6.6

5.3 6.9

10.7 31.9 10.6 7.6 18.4 22.8 20.5

5.9 7.7 7.6 6.6 6.2

5.4 6.7

10.7 11.2 13.2 8.5

8.4 32.9 8.6 9.9 23.7 21.0 14.6

11.4 32.3 6.1 7 22.5 28.9 21.0

26.7 12.8 21.4 13.9

5.0 8 5.4 6.1 9.8 10.1 7.1

10.6 29.9 7 7.1 22.2 28.3 20.8

11.0 20.2 29.9 23.4 19.7 18.9 11.0

17.3 19.7 29.4 35.2 18.9 12.5 9.8

13.9 14.1 9.3 11.6 14.0 9.3

5.3 7.6

9.8 11 17.4 11.7 8.1

11.8 17.9 15.6 8.6

6.8 9.8 6.2 5.9

9.5 9.6 9.9 7.9 7.1

7.2 10.4 12 11.3 5.4

2019001 2019011 2019079 2019080 2019158_1 2019158_2 2019158_3

14.3 9.2 6.8

11.8 9.4 10.3 5.7

13.3 7.8 6.1 8.6 5.8

10.0 10.9

8.4 12.8 11.1 5.2 12.1

9.8 6.9 13.2 9.9 6.4 13.6 5.9

8.8 5.8 10.5

5.1 9.5 5.4 11.6 25.2 7.7

9.4 10.0 22.9 6.0

15 6.4 5.9 14.0 22.4 10.4

10.1 11.7 19.4 5.8

12.5 7.5 15.4 7.4

7.6

7.5 5.3 13.2 5.0

6.0 32 11 8.6 35.9 67.8 23.6

9.1 35.2 18.4 9 35.3 82.4 28.6

5.3 25.2 5.5 5.4 12.1 29.0 16.1

6.0 13.5 6.1 15.4 30.5 7.3

5.6 35.3 11.9 9.3 37.3 83.5 25.6

13.1 11.5 23.9 18.5 9.7 26.9 7.1

11.7 18.6 42.3 24.8 15.5 40.2 10.6

12.9 11.6 23.7 19.2 10.6 25.6 9.3

8.4 8.3 21.3 16.5 8.2 12.6

11.8 8.9 26.5 21.1 8.1 19.3 7.4

15 10.4 6.0 7.1

6.7 7.5


