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Abstract:

Many contr ibutions from science and technology are required to address c l imate change that is  one of 

most cr i t ica l  chal lenges for humanity.  Carbon Capture and Sequestrat ion (CCS)  is  one of the most 

promising solutions that has the real ist ic  potentia l  of scal ing to the necessar y level  for removing Gigatons 

of CO 2 emissions.  Geologic Carbon Sequestrat ion (GCS)  is  an essentia l  component for many CCS projects ,  

and i t  requires geosciences innovations to ensure safe and cost -effect ive storage of large amount of CO 2 in 

the Ear th subsurface.  

In my seminar,  I  wi l l  present an over view of the geophysical  monitor ing methods that can be used to 

monitor CO 2 in ject ion projects .  Geophysics can be used to track the plume of supercr i t ica l  CO 2 as i t  

expands in the geologic formations designated as containers and ver i fy  the integri ty  of the geologic seal  

that prevents the injected CO 2 from percolat ing back to the sur face.  Geophysical  monitor ing is  a lso 

essentia l  to manage and mit igate the r isk of induced seismici ty  re lated to the increase in subsur face f luids 

pressure .  I  wi l l  focus on seismic methods that can be employed for long term monitor ing including some of 

my students ’  projects that leverage new technologies such as f iber sensing and machine learning.
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My students  and I  dev ise  new a lgor i thms to  improve the  imaging of  ac t ive  and pass ive  se ismic  data .  Images obta ined f rom 

se ismic  data  are  the  pr imary  source  of  in format ion  on the  s t ructura l  and st ra t igraph ic  complex i t ies  in  Ear th 's  subsur face  and on

many subsur face  dynamic  processes .  These  images are  const ructed by process ing se ismic  wavef ie lds  recorded at  the  Ear th 's  

sur face  and generated by e i ther  ac t ive -source  (e .g . ,  v ibrose is t rucks)  exper iments  or  by natura l  (e .g . ,  ocean waves)  and 

anthropogenic  (e .g . ,  veh ic le  t ra f f i c )  sources .  Because  our  datasets  a re  enormous ,  and wavef ie ld  propagat ion  needs to  be  

accurate ly  modeled to  ach ieve  h igh - reso lut ion  imaging,  we need to  harness  the  power  of  the  la test  computat iona l  hardware  to  

test  our  methods on  f ie ld  data .  Therefore ,  mapping imaging a lgor i thms in to h igh -per formance arch i tec ture  i s  an  essent ia l  

component  of  our  research .  The amount  and qua l i t y  of  in format ion  that  we can  ex t rac t  f rom se ismic  data  are  d i rec t ly  l inked to

the  tempora l  and spat ia l  sampl ing of  the  sources  and the  rece ivers .  In  the  past  severa l  years ,  we have  been work ing on method s 

to  process  data  recorded by us ing f iber  cables  as  se ismic  sensors .  F iber -opt ic  se i smic  recording promises  to  enable  cost -

e f fec t ive  cont inuous se ismic  moni tor ing at  a  la rge  sca le .  A  part icu lar ly  exc i t ing poss ib i l i t y  i s  leveraging preex is t ing 

te lecommunicat ion  in f rast ructure  to  record se ismic  data  wi th  dense  ar rays  in  urban env i ronments  cont inuous ly .  In  2016 we 

pioneered that  idea  by recording data  under  the  S tanford campus .  S ince  then ,  we recorded data  in  San Jose  and on a  48 -km 

array  under  S tanford and ne ighbor ing c i t ies .
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