SEG Near Surface Technical Section Members,
There is a game-changer coming in geophysics. I’m sure many of you are
aware and probably part of it.
The last five or six years have been tumultuous throughout society and our
industry. Here in our Science Center in the U.S. Geological Survey, in the
last four years we have experienced rapid changes in management, funding,
and workplace policies and procedures. With that have come transfers,
retirements, and resignations, leading to changes in our talent pool, and in
their use of hardware, software, and the way things are accomplished at
work.
We have seen this kind of change in our greater society in the way we
accomplish our daily tasks. We all carry smart phones, with processing
power, cameras, GPS receivers, accelerometers, lots of storage, and
amazing software to make use of it all. I’m sure all of you have done small
experiments like watching traffic around you and correlating it to the red
and orange lines on your traffic app. Here in the Denver area, driving to the
ski areas on a weekend morning and back again in the afternoon provides a great opportunity for this correlation
test. It amazed me to realize some smart programmers were able to access the data generated by all the cell
phones in all the cars on the road and color the map according to their rates of change in location with time. I have
watched as a wave of changing speed ripples through the traffic going up the mountain highway, and seen the
correlating wave on the map app, noting the delay time in the app response. It is fascinating.
My wife came home with the Alexa product for our kitchen. Listening to her interact with Alexa is also fascinating.
As geophysicists, we cannot help thinking about the amazing software and datasets that must be at work as a person
speaking requests and scolds and scorns and demands, and a computer responds. I was reading a little about the
“deep learning” software at work with this product, and how it is based on huge datasets.
Our profession has a long and rich history with hardware, software, and huge datasets. In the latest issue of The
Leading Edge you can read Part 3 of the tutorial on full waveform inversion, and consider our journey from
deconvolution through migration to this full waveform inversion. And yet, I believe we are about to enjoy an even
greater change in computer abilities.
Geophysicists tried neural network routines decades ago, but now we can think bigger. Imagine programming a
computer with everything we know about Maxwell’s equations, stress and strain, and potential fields, and full
forward modeling abilities for all of our methods; and defining a suite of earth materials in a given region with their
ranges of properties such as bulk and shear moduli, electrical conductivity, and magnetic susceptibility. We collect
huge datasets using active and passive forces, and ask the computer to determine the geometrical arrangement of
material types according to geological constraints to match the datasets. The computer can also display the
uncertainty and error information for each point in the model. Our problems are usually poorly constrained enough
that large uncertainties are unavoidable, so I’m not suggesting we will not need interpretation. But I am suggesting
we make the leap from images of subsurface properties directly to computer generated geological models.

Today’s would-be prophets in the financial world are claiming any industry that does not make use of artificial
intelligence in the near future is suspect as a long-term investment. You have probably also heard the statement
by Mark Andreessen, co-founder of the Netscape browser in the 1990s, that “software is eating the world.” He now
invests in young companies that are based mostly on software (e.g. Facebook, Foursquare, Groupon, LinkedIn, Lyft,
Skype, Twitter, Zynga).
I believe our industry is ripe for major changes based on improvements in artificial intelligence and “deep learning”
with large datasets. Near Surface geophysicists in particular work on a broad range of problems and generally use
several methods on a given problem, which could encourage us as a subgroup of all geophysicists to make the leap
from field data to geological models through enhanced software. As a subgroup, we also may be more willing
culturally to embrace such a change. Each of us tends to plan and execute a given subsurface problem from start
to finish, leading to great flexibility in our methods.
If you already are moving in this direction, please consider submitting an abstract about it to our Anaheim
conference. You can find what you need on the SEG Annual Meeting webpage HERE. If we get even five or six
abstracts on this topic, we can put them into their own session. This game-changer possibility could be led by NSTS
members.
To the future,
Mike Powers
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I graduated from Complutense University of Madrid (Spain)
with a bachelor’s degree in geological engineering in 2008.
During the last year of my undergraduate studies, I had the
opportunity to do an internship for 3 months in Cepsa Total
within the department of Hydrocarbon Exploration and
Production. From 2008 to 2010, I worked at the Engineering
department of Gas Natural Fenosa in Madrid. After this work
experience, I decided to continue my studies and pursue a
master’s degree in Applied Geophysics from IDEA League,
offered jointly among TU Delft (Netherlands), ETH Zurich
(Switzerland) and RWTH Aachen (Germany). My thesis dealt
with modelling realistic ground shaking upon the
Christchurch M6.3 earthquake in New Zealand.
Currently, I am finishing a doctoral degree in applied
geophysics at Uppsala University (Sweden). My PhD project
focuses on the use of geophysical (borehole logging,
reflection seismic, radio magnetotellurics, ERT, MASW) and
physical property methods for studying the shallow
subsurface in an area prone to quick-clay landslides in
southwest Sweden. The Geoscientists Without Borders®
program of SEG funded this international joint project
initially. My main research interests are the characterization
of quick clays, the exploration of new techniques for their
identification and also explaining the environment at which
they form and trigger landslides.
I have been affiliated with SEG since 2013, and also worked
as an active member of the SEG Student Chapter of Uppsala
University.
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This year the Annual Meeting will feature an even wider array of proposed Near Surface technical sessions,
panel discussions, and workshops. It’s a meeting you won’t want to miss!

Coupled above and below-ground monitoring using geophysics, UAV, and remote sensing
Near-surface modeling using tomography
Petrophysical relationship - link hydrologic parameters with geophysical signals
Developments and Applications of Active and Passive Source Surface Wave Methods (Special Session)
Coastal Zone geophysics
Noise attenuation techniques in near-surface seismic surveys
Airborne geophysics
Near-surface geophysics applied to archaeological research (Special Session)
Near-surface imaging of structures
Site amplification (earthquakes engineering/seismology)
Agricultural geophysics
Natural hazard mitigation: Geophysics and NDT for site and material characterization
Geophysics for study of past hazardous events (the past is the key to the future)
Aquifer storage and monitoring - co-sponsored session with NGWA
Hydrologic impacts of natural resource extractive activities - co-sponsored session with NGWA
Hydrogeophysics with emphasis on water for humanity
Hydrogeophysics - co-sponsored session with AGU (Special Standing Session)
Engineering geophysics (Special Session)
Infrastructure and underground tunneling
Tunnel and void detection
Geoscientists Without Borders® and humanitarian geophysics

Workshop for anyone interested in learning about the multi-channel analysis of surface waves (MASW) technique or SurfSeis
software. **NOTE – this is a pre-conference workshop.

Description: Geophysical tomography is increasingly becoming an indispensable tool to the geoscientist for inferring spatially
continuous are not limited to: advances in regularization strategies, data error modeling, uncertainty quantification, model order
reduction techniques, methods for evaluation of data worth, etc.

Workshop can be based on demonstration of how remote sensing and geodesy can correlate well with geophysical methods of
underground water exploration.

Description: The use of unmanned systems (UAS), or drones, to support subsurface properties and processes. While the last two
decades have witnessed tremendous advances in geophysical tomographic methods, the challenges of solution non-uniqueness
resulting from limited, noisy observations coupled with incomplete understanding of the target phenomenon still hampers our
ability to accurately infer subsurface models from geophysical measurements.
Objective: The objective of this workshop is to assemble experts in the field of geophysical tomography to discuss the challenges
and advances in geophysical tomographic methods. Topics worthy of discussion include, but geophysical surveys and acquire
geophysical data is growing rapidly. The ability of UAS to rapidly acquire high-resolution geo-referenced data with little or no
environmental impact is driving platform and sensor innovation and already impacting how geophysical surveys are planned and
executed.
At this workshop, leaders in the design and operation of UAS platforms and sensors will showcase recent advances in the field.
Case-histories will be provided by experts using UAS to support a wide range of geophysical survey methods (magnetic,
electromagnetic, gravity, gamma ray spectrometry. Ground penetrating radar, and seismic). The workshop will provide attendees
with an overview of the UAS state-of-the-art for geophysical mapping applications and insights into developments, trends, and
issues affecting this rapidly growing field.

Industry, academic, and government near-surface geophysics professionals will lead a discussion on their current career
paths. Panel members will share their stories of how they rose to the position they are in right now. They will highlight obstacles
they encountered and overcame throughout their journey from student to professional providing attendees with insight on how
they too can prepare for their upcoming careers in near-surface geophysics.
Members of this panel will be near-surface geophysics professionals ranging from early-career to senior scientists to give students a
wide array of information and perspectives. This three-five person panel will feature members who hold positions as
engineering/environmental geophysicists, government researchers, and university faculty.
Panelists should prepare a short introduction of themselves including name, place of work, job description, how long they have
been in the NS field, and where they graduated from. It is preferred they share their experience on how they obtained their first
job in NS and the path they took to get to where they are today whether they worked at various institutions or stayed within the
same section to date.

Improved groundwater management is becoming a critical issue in many parts of the U.S. and the world, owing to competing
demands for this depleting resource and increasing threats to groundwater quantity and quality. Near surface geophysical methods
can play an important role in evaluating and monitoring this resource and mitigating risks associated with groundwater
exploitation.
The purpose of this panel is to bring together a cross-section of stakeholders who can share sector-specific perspectives on
groundwater issues, and through interaction with technical experts on the panel, receive feedback on how near surface geophysics
and hydrogeophysics in particular can address their needs and priorities. International representation on the panel is also sought.
Among the potential sectors to be represented are mining, agriculture, oil & gas, public utilities, and legal and regulatory
institutions. Possible discussion topics include aquifer exploration and mapping, oilfield produced water disposal, salt water
incursion in coastal areas, water laws and regulation, and transboundary groundwater rights.
The intended outcome of the panel is twofold: to provide sector representatives an awareness of geophysical tools that can
address their needs with regard to groundwater management, while for geophysical companies and service providers, to facilitate
access to potentially expanded market opportunities.

Due to the environmental sensitivity of the coastal zone, there are numerous regulations existing to protect the environment from
the hazards associated with geophysical work in the Coastal Zone.
The Panel should include government regulators, practicing geophysicists from major energy companies, from smaller businesses,
consultants, and local governments to discuss the issues regarding geophysical work in the Coastal Zone. Need to have a balanced
discussion covering the overwhelming importance of the Coastal Zone to society for survival including commercial productivity
(natural hazards, natural resources, energy, transportation, communication, etc.) and for recreation.

Bad presentation often get in the way of good science. It's a shame, because science is awesome. I used to
complain about bad presentations at conferences but I realized that (1) I hate complainers and (2) as a
professional science communicator I should probably quit complaining and actually offer people some help with
communicating better. If you're a scientist who's interested in improving how you present your science, read on.
This post is a revised and updated version of one I wrote in 2013. I am available to give talks at universities on
this topic. Here's a recording of me giving this talk at the Lunar and Planetary Laboratory at the University of
Arizona on February 5, 2018.
If you don't have time to read, I can summarize my advice in three words:

Each one of the people in your audience is another person, like you. Their time is as valuable as yours. Work to
deliver them a presentation that is designed for them, to inform and interest them in your work, to leave them
pleased that they spent that 5 or 10 or 50 minutes of their valuable time listening to you.
Here are some questions to guide you in preparing a good talk:
1.
2.
3.
4.
5.

To whom are you speaking?
What do you want them to learn?
What is your story?
How long do you have to speak?
What visuals will serve to amplify your story?

Find the full article online HERE with complete explanations for each question and additional points to improve
your ability to better communicate your science.

The Near Surface Geophysics Section of SEG is the founding supporter of the SEG Near Surface Geophysical Research
Award endowment. The intention of this annual award is to provide a research grant(s) in support of an
undergraduate or graduate student in good standing, enrolled in a relevant academic program at an accredited
institution, and engaged in near-surface geophysics research. The award is intended to offset expenses directly
related to the awardee's near-surface geophysics research; including field data acquisition, laboratory studies,
specialized computer software, or other general activities related to the completion of the research program.

2016 Brady Flinchum
2017 Sina Saneiyan

Join the team! We welcome your help in providing much needed research funding to our Near-surface students
around the globe. Please consider making a contribution now to the SEG Near Surface Geophysical Research Award
endowment fund through the SEG Foundation.
Online giving is made easy by clicking SEG Program Support on the Foundation's donation page, and then choosing
the "SEG Near Surface Geophysical Research Award" from the donation fund drop-down list. If making a gift by
check, please make it payable to SEG Foundation, include NS Research Award on the memo, and mail it to 8801 S.
Yale Ave, Suite 500, Tulsa, OK 74137. Thank you for your support!

All members are welcome to submit content of interest to the Near Surface community. Note, that we
have two new sections “What’s hot” where new methods, new developments, new technology, new
equipment, or new NS event can be presented as well as “Member News and Updates” where we will
highlight information about our membership including retirements, special publications, and awards.
Feel free to send articles for these new sections. Please keep messages brief, provide contact information,
and (if available) a web address for additional information.

