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Background:
KOSH seismograph network

• 25 seismograph stations were 

installed in and around the 

KOSH mining region due to the 

fact that it had experienced the 

largest mining related 

earthquake (magnitude 5.3) in earthquake (magnitude 5.3) in 

the country in 2005. 

• The largest mining related 

earthquake is now the one 

which occurred on 05 August 

2014 with a magnitude of 5.5.

• To improve monitoring in region 

and research….



What did we hope to achieve?

Task 1: Dissemination of information and empowering of stakeholders to utilise the

website system

• The CGS is cognizant of the fact that the stakeholders are not aware of and are not

comfortable in using the website systems and that the information displayed may be quite

specialized.

• A comprehensive programme focusing on disseminating information concerning the

website and its many uses and empowering or training the users.website and its many uses and empowering or training the users.

Task 2: Enhancement of the website system

• Currently, the website only displays the seismic events and the stations within the mine

boundaries of the KOSH mining region.

• Enhance the system by improving the accuracy of locations and user-friendliness, as well as

increasing the areas covered within the website to include the Johannesburg and

Carletonville regions.



What did we hope to achieve? 

Upgraded website 

11 stations



What did we hope to achieve? 
Incorporate other clusters in website

Central Basin Area

Far West Rand Area

12 stations

11 stations

KOSH

25 stations



What did we hope to achieve?
Enhanced velocity model to improve location ability

CGS Mines



What did we hope to achieve?

Task 3: Proposal for Technical support, as well continuous (24/7) monitoring and

verification of the website system

• The CGS does not currently operate 24/7.

• However, seismic events do not keep office hours and can occur at any time of the

day.day.

• Although the system does operate 24/7 and the automatic locations provide a

location of the seismic events within seconds of the event, the CGS, unfortunately

can only verify the location and magnitude the next working day after the event.



What did we achieve?

Marketing material to 
increase awareness



What did we 
achieve?

End User Surveys 

and workshops



What did we achieve?
Presentations at other forums

The project was presented at a number of forums, such 

as:
- Regional Tripartite

- Rockfalls and Rockbursts Task Team 
- Vaal River Tripartite FOG Sub-Committee

- Etc.. 



What did we achieve?

New Velocity Model

Impact 

of new 

Change in RMS

• New models for KOSH, Johannesburg and 

Carletonville regions now available.

• Tests show models resulted in improved locations.

New KOSH Velocity Model

of new 

model 

Change in event locations



Implication of new models on locations

• More pronounced clustering of the newly obtained locations.

• New model events appear to be located at a slightly deeper depth as

expected rather than on surface as in older events.



What did we achieve?

Technical support and 24/7 monitoring and verification
The staff member on call would be required to perform the following activities:

• Monitor the website of seismic events in order to insure constant uptime.

• Ensure that they are reachable on both phone and email 24/7.

• Ensure that they have internet access 24/7.

• Attend to any website/seismic event enquiries related to the project received on the

phone and email from the stakeholders 24/7.

• Login remotely to the system and actively assess the seismic information which has

been queried.

• Respond to the stakeholders as soon as possible with the verified information,

preferably on both phone and email and alert the project leader of the query.

• Alert the relevant technical personnel of any station outages.



What did we achieve?
Enhanced GIS based website 

http://sageoscience.maps.arcgi

s.com/apps/webappviewer/ind

ex.html?id=b4ec05173f3943e1

ab059abf6af617db



























OBJECTID EVENT_ID ML LON LAT EPOCH_TIMEREVIEWEDDATE_ x y wkid

1 430,341.00 2.04 27.5 -26.42 1,568,240,016.28y 9/12/2019, 12:13 AM3061320 -3050808 102100

2 430,342.00 2.1 27.45 -26.47 1,568,240,573.09y 9/12/2019, 12:22 AM3055420 -3057758 102100

4 429,034.00 0.71 27.43 -26.48 1,568,247,117.59y 9/12/2019, 2:11 AM3053393 -3058765 102100

6 429,048.00 1.09 27.63 -26.4 1,568,288,769.45y 9/12/2019, 1:46 PM3075290 -3048422 102100

13 429,115.00 1.52 27.62 -26.39 1,568,307,854.99y 9/12/2019, 7:04 PM3074299 -3047552 102100

14 429,124.00 1.73 27.59 -26.45 1,568,309,456.11y 9/12/2019, 7:30 PM3071405 -3054948 102100

17 430,568.00 1.56 27.61 -26.42 1,568,360,213.80y 9/13/2019, 9:36 AM3074021 -3051355 102100

18 429,165.00 1.87 27.63 -26.39 1,568,360,354.08y 9/13/2019, 9:39 AM3076181 -3046918 102100

19 429,203.00 1.15 27.48 -26.42 1,568,391,840.51y 9/13/2019, 6:24 PM3058692 -3050697 102100

20 429,205.00 1.13 27.51 -26.42 1,568,391,981.50y 9/13/2019, 6:26 PM3062032 -3051181 102100

23 429,221.00 1.7 27.49 -26.43 1,568,408,245.61y 9/13/2019, 10:57 PM3059817 -3052908 102100

25 429,229.00 1.6 27.63 -26.41 1,568,421,922.01y 9/14/2019, 2:45 AM3075279 -3049714 102100

28 429,253.00 0.77 27.61 -26.4 1,568,435,906.47y 9/14/2019, 6:38 AM3073264 -3048695 102100

30 429,265.00 2.67 27.52 -26.4 1,568,441,623.35y 9/14/2019, 8:13 AM3063757 -3048459 102100

31 431,155.00 1.2 27.44 -26.45 1,568,454,067.41y 9/14/2019, 11:41 AM3054785 -3054351 102100

33 429,316.00 1.77 27.61 -26.41 1,568,472,644.99y 9/14/2019, 4:50 PM3073153 -3049876 102100

36 429,336.00 1.24 27.49 -26.43 1,568,479,311.22y 9/14/2019, 6:41 PM3059761 -3052685 102100

38 429,342.00 1.37 27.62 -26.41 1,568,488,115.10y 9/14/2019, 9:08 PM3075157 -3049788 102100

39 431,341.00 0.65 27.63 -26.41 1,568,493,042.30y 9/14/2019, 10:30 PM3075312 -3049702 102100

40 429,348.00 1.73 27.58 -26.43 1,568,494,635.27y 9/14/2019, 10:57 PM3070670 -3052598 102100

42 429,354.00 1.6 27.59 -26.44 1,568,496,113.73y 9/14/2019, 11:21 PM3071160 -3054152 102100

43 431,347.00 0.95 27.49 -26.41 1,568,497,405.20y 9/14/2019, 11:43 PM3060673 -3050535 102100

44 429,357.00 1.07 27.48 -26.43 1,568,499,036.53y 9/15/2019, 12:10 AM3059226 -3052623 102100

46 431,357.00 1.04 27.62 -26.38 1,568,512,107.52y 9/15/2019, 3:48 AM3075179 -3046496 102100

47 429,366.00 1.55 27.45 -26.42 1,568,543,197.70y 9/15/2019, 12:26 PM3055364 -3051778 102100

48 429,375.00 1.38 27.62 -26.39 1,568,552,942.36y 9/15/2019, 3:09 PM3074110 -3047888 102100

50 429,417.00 1.41 27.45 -26.46 1,568,646,793.03- 9/16/2019, 5:13 PM3056098 -3056291 102100

59 429,568.00 2.11 27.41 -26.46 1,568,732,935.00y 9/17/2019, 5:08 PM3051044 -3056278 102100

64 429,636.00 1.37 27.45 -26.38 1,568,798,242.13- 9/18/2019, 11:17 AM3056120 -3046732 102100

65 429,691.00 1.37 27.48 -26.41 1,568,823,617.37- 9/18/2019, 6:20 PM3058637 -3050560 102100

68 429,708.00 1.7 27.43 -26.51 1,568,833,993.51- 9/18/2019, 9:13 PM3053550 -3062024 102100









What did we achieve?
Standard operating 

procedures



What is the way forward?  

It is recommended that the suggestions received from the stakeholders be 

considered during a second phase of the project.

However, the overarching recommendations from the stakeholders are:

• Increase the number of stations within the network to include other regions.• Increase the number of stations within the network to include other regions.

• Assess the improvements in location abilities with respect to those of the mining 

networks.

• Launch the website in real time.

In order to fully test the usefulness and functionality of the 24/7 monitoring and 

verification function, the CGS recommends a minimum of 6 months of operating at 

24/7. 



Conclusions

• Generally all participants and respondents of

the workshops, meetings and surveys were

very supportive of the project as a whole and

felt that it could benefit government, industryfelt that it could benefit government, industry

and employees.

• In fact, they have also suggested that similar

networks be implemented in other mining

regions.



Thank youThank you


