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B k%3 (Instrument issues)
B 33”4 (Noise contaminations)

B 7 if 7 & P2 7' (Inadequate measuring procedures)

B 7y T aIZ (Improper data processing)

B 45528 (Misinterpretation)
B #% /5124 3% (Mathematical/Physical error)

B 7§k 7B % (Inadequate inversions)




® & §% &\ +x[& (Short-circuit or malfunction)

®:1 5. i@ ﬁ%‘] Mexfa s i 7 2 (broken transmission cables)

@7 % 3% T T en A L Bi(Human error)
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PR AABFHATTELTEFR (25 ASTM D6432-11)




# 45F hFF A&IZ (Improper data processing)

S 5N L g p

;7] (Repeated or static measurements)
Rec1procal measurements)
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Measurements = Data Pre-processing

Divide Earth into cells (each with fixed size
and unknown value).

Use mathematical optimization theory to

solve the inversion problem

Inversion: find values for cells such that data
are explained.

Difficulties:

Prior information

Inversion

Physical property
distributions = MODELS

Solution is non-unique.

Computationally demanding.

3D, and ~ 10° cells
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S(m) = |dgps — g(m)|

Both least squares inversion and smooth model inversion are based on a L.2-norm
criterion. Robust inversion is based on the assumption of exponential distribution of
data errors and minimizes an Li-norm of combined data misfit and model stabilizing
functional.
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OVERVIEW OF PROFESSIONAL GEOPHYSICIST EXAMINATION OUTLINE

Content Arex/Subarea Content Area Description f‘ﬁ'
I Prelinanary Geopaysical Thus area assesses the candidate’s ability to 43
I Fm;ﬂl'lm! Study T 7L design a geophysical project that 1s consistent

. Project Design s 7)1 +| With the chient’s objectives. 5?
)

e E‘J ');t .’—E n;};: ESf =
. Fieldwork Preparation This area assesses the candidate’s ability to implement a
and Data Collection geophysical design and'or workplan in the field
[I. Data Analysis and Thus area assesses the candidate’s ability to
Interpretation analyze, interpret, and commumicate geophysical
[ Chii data and results.

V. Saﬁety . This area assesses the candidate’s abality to idenafy hazards
FrAReAL and safely manage geophysical work and personnel.

Total
Note. 1he values for Subareas 1a and Ib are breakdown values of Content Area 1 and are not added to the
total percentage

From: Board for Professional Engineers, Land Surveyors, and Geologists,




L Preliminary Geophysical Project Design (43%) - Thus area assesses the candidate’s abality to design a geophysical project that 15 consistent

with the chient’s objectives.

Tazk Statements

Knowledge Statements

RS B E e S o S
by L %

Subarea la. Feasibility Study

. y
Ii,‘(_E ll.c'

and relevant local, state, and
federal regulations and apply to
the geophysical project.

Knowledge of the types of projects (e.g.. geohazard, geologic, geotechmical emronmental)
that would benefit from geophysical nvestigations.

Knowledge of local, state, and federal regulations related to geophysical projects.
Knowledge of public safety 155ues that should be addressed when planning geophy=ical work.

Develop a conceptual geophy=ical
model for the geophy=ical project.

IR IR R A
- A#EEL BT

Knowledge of geophysical investigation methods and thewr applications.
Knowledge of methods for obtainmg exasting geophys=ical, geological, and other relevant
data.

Knowledge of physical charactenstics of the site that impact expected geophysical findings.
Knowledge of methods used to calculate geophysical estimates.

Knowledge of conceptual geophy=ical model types and their applications.

Knowledge of physical charactenstics that differentiate the target of a geophysical
mvestigation from its swroundmgs.

geology, and chent objectives. -

E AL g R R
2EPRE

Knowledge of geophysical investization methods and their applications.
Knowledge of methods for obtammg exasting geophy=cal, geological, and other relevant
data.

Knowledge of methods for reviewmng exasting geological, and other relevant data mn
preparation for geophysical projects.

Knowledge of conceptual geophy=sical model types and thewr apphcations.

Knowledge of types of measurement instruments and their applications for geophy=ical
project degn.

Knowledge of geophysical equupment hinutations as related to project design.
Knowledge of interference sowrces that affect geophysical project design.

Knowledge of physical charactenstics that differentiate the target of a geophysical
mvestigation from its swroundmgs.

Knowledge of the linmtations of geophysical swrvey design.




Subarea Ib. Project Design

A F I R

Knowledge of geophy=ical investigation methods and thewr applications.

Knowledge of methods for reviewing exasting geologacal, and other relevant data
preparation for geophysical projects.

Knowledge of local, state, and federal regulations related to geophysical projects.
Knowledge of public safety 155ues that should be addressed when planning geophy=ical work.
Knowledge of phy=ical charactenstics of the site that impact expected geophysical findings.
Knowledge of geophysical equpment inutations as related to project design.

Knowledge of the components of a geophysical mvestigahon design.

Knowledge of interference sources that affect geophysical project design.
Knowledge of phy=ical charactenstics that differentiate the target of a geophysical
mvestigation from its swroundmegs.

Knowledge of the inutations of geophysical survey design.

Develop quahty assurance/quality
control (QA/QC)
plan(s)'procedwres to ensure the
validity of data gathered during
the geophysical project.

H3]3E 5 QA/QC

Knowledge of geophysical investigation methods and thewr applications.

Knowledge of local, state, and federal regulations related to geophysical projects.
Knowledge of methods used to calculate geophysical eshmates.

Knowledge of types of measurement instruments and their applications for geophy=ical
project design.

Knowledge of interference sources that affect geophysical project design.
Knowledge of physical charactenstics that differennate the target of a geophysical
mvestigation from its swroundmngs.

Knowledge of quality assurance/quality control (QA/QC) requurements/procedures related to
geophysical data.




Subarea Ib. Project Design
Idennfy the hnutations of the Knowledge of local, state, and federal regulations related to geophysical projects.
geophy=ical project using Knowledge of public safety 155ues that should be addressed when planming geophy=ical work.
avalable data. Knowledge of phy=ical charactenstics of the site that impact expected geophysical findings.
Knowledge of types of measurement imnstruments and their applhications for geophy=ical
ZHH chE B E B project design. : . - : .
G Knowledge of geophysical equipment limstations as related to project design.
¥ o fL Knowledge of mterference sources that affect geophysical project design.
Knowledge of phy=ical charactenstics that differennate the target of a geophysical
mvestigation from its swroundmgs.
Knowledge of quality assurance/quality control (QA/QC) requurements /procedures related to
geophysical data.
Knowledge of the Limatations of geophy=ical swrvey design.
Knowledge of local, state, and federal regulations related to geophy=ical projects.
Knowledge of public safety 135ues that should be addressed when planming geophy=ical work.
Knowledge of phy=ical charactenstics of the site that impact expected geophysical findings.
Knowledge of types of measuwrement imnstruments and thexwr apphications for geophy=acal
project design.
Knowledge of geophysical equupment linutations as related to project desizn
%%'Jié ST R (E Knowledgeofﬂ:ecompmbofag!ophysmalm'esh_pnmdﬂgn.
- Knowledge of mterference sources that affect geophysical project design.
" Knowledge of physical charactenstics that differentiate the target of a geophysical
mvestigation from its swroundmgs.
Knowledge of quality assurance/quality control (QA/QC) requurements ‘procedures related to
geophysical data.
Knowledge of the linatations of geophy=ical survey design.
Knowledge of workplan requurements/components for geophy=ical projects.
Knowledge of local, state, and federal workplan requuements.

A
2




II. Field work Preparation and Data Collection (14%6) - This area assesses the candidate’s abibity to mmplement a geophy=ical design

and/or workplan m the field.

Taszk Statements

Knowledge Statements

T iRl - R

T10 Cahibrate mstruments used
geophy=ical projects according to

Knowledge of calibration requurements and techmques for mstruments used
geophysical projects.
Knowledge of methods and procedures for using equipment for geophysical projects.

T12 Revise workplan(s) to
accommodate actual conditions
encountered mn the field

R E IR
Bl (Fin AR

Knowledge of methods for idenhfying mterference(s) and mstrument error(s) when
collecting data for geophysical projects.

Knowledge of methods for modifying geophy=ical suwrvey design to mmprove data
quality to accommodate field conditions.

Knowledge of methods for nunmmzning mterference(s) and mstrument emor(s) when
Knowledge of magnetic measurement methods and thewr applications.

Knowledge of selsnuc measurement methods and their apphications.
Knowledge of gravity measurement methods and theiwr applications.

Knowledge of electrical measwrement methods and thew applications.

Knowledge of electromagnetic measurement methods and thewr applications.
Knowledge of acoustic measurement methods and thewr apphications.

Knowledge of radicactivity measurement methods and thewr apphcations.
Knowledge of downhole logzing measurement methods and thewr apphications.
Knowledge of methods for evaluating the quality of field data collected during
geophysical projects.




T13 Record data using the K20  Knowledge of basic field techmiques (e g., map reading, gnd layout, compass use)

measurement methods outlined in and thewr apphications for geophysical projects.
the workplan(s) or geophysical K21 Knowledge of methods and procedures for using equupment for geophysical projects.
swrvey design. K22  Knowledge of methods for implementing geophy=ical surveys.

K23  Knowledge of survey techmques (e.g., GPS) and thewr applications.

K26 Knowledge of methods for munmmning mterference(s) and mstrument ervor(s) when
B EI AR TR collecting data for geophysical projects.

K27  Knowledge of magnetic measurement methods and thewr apphications.

K28  Knowledge of se1smuc measurement methods and thewr apphications.

K29  Knowledge of gravity measurement methods and their applications.

K30 Knowledge of electnical measwrement methods and thewr applications.

K32 Knowledge of electromagnetic measurement methods and thewr apphicatons.

K33 Knowledge of acoustic measurement methods and thewr apphications.

K34  Knowledge of mdicactivity measurement methods and thewr apphcations.

K35  Knowledge of downhole logzming measurement methods and thewr applhications.

Tl4 Venfy that the geophy=ical K19 Knowledge of calibration requurements and techmques for mstruments wsed in

measurements/data are collected geophysical projects.
m accordance with applicable K20  Knowledge of basic field techmiques (e.g., map reading. gnd layout, compass use)
standards and workplan(s). and thewr apphications for geophysical projects.

K21 Knowledge of methods and procedures for using equipment for geophysical projects.

K22  Knowledge of methods for immplementing geophy=ical surveys.
o SR TR S K23  Knowledge of survey techmques (e.g., GPS) and thewr apphications.

K24  Knowledge of methods for idenhfying mterference(s) and mstrument emror(s) when

collecting data for geophysical projects.

K27  Knowledge of magnetic measurement methods and their applications.

K28  Knowledge of se1smuc measurement methods and thewr apphications.

K29  Knowledge of gravity measurement methods and thewr apphications.

K30 Knowledge of electrical measurement methods and thewr applications.

K32  Knowledge of electromagnetic measurement methods and thewr apphications.

K33  Knowledge of acoustic measuwrement methods and thewr apphcations.

K34  Knowledge of radicactivity measurement methods and their apphcations.

K35  Knowledge of downhole logzing measurement methods and thewr applications.

K36 Knowledge of methods for evaluating the quality of field data collected durng

geophysical projects.
K37  Knowledge of methods for processing field data for geophysical projects.




IOI Data Analysis and Interpretation (34%) - This area assesses the candidate’s ability to analyze, imnterpret, and comnmmicate geophysical

data and results.
Taszk Statements Knowledge Statements
T15 Prepare geophy=ical data for K38 Knowledge of methods for prepanng geophy=ical data for analy=is.
analysis. K39 Knowledge of geophysical software program applications for data analy=is and processing.
FORLIE g g K40 Knowledge of geophy=ical software program linatations for data analysis and processing.
T16 Process data using apphcable K38 Knowledge of methods for prepanng geophy=ical data for analy=is.
geophy=acal techmques. K39 Knowledge of geophy=ical software program applications for data analy=is and processing.
K40 Knowledge of geophysical software program linutations for data analy=1s and processing.
K4l Knowledge of methods for manually processing geophy=cal data.
K42 Knowledge of data amalysis techmques for geophy=ical projects.
T AT K44 Knowledge of mathematical pninciples related to geophysical projects.
K45 Knowledge of phy=ics pnnciples related to geophysical projects.
K47 Knowledge of factors that mfluence the interpretation of geophy=ical data.
K49 Knowledge of method: for mtegrating nongeophy=ical (e.g., geologcal) information mto
geophy=ical findings.
T17 Analyze data using apphcable K38 Knowledge of methods for prepanng geophy=ical data for analy=is.
geophy=acal pnnciples. K39 Knowledge of geophy=ical software program applications for data analy=is and processing.
K40 Knowledge of geophy=ical software program linutations for data analy=is and processing.
K41 Knowledge of methods for manually processing geophy=ical data.
TR A4 K42 Knowledge of data amalysis techmques for geophy=ical projects.
K43 Knowledge of geologacal pninciples related to geophy=cal projects.
K4 Knowledge of mathematical pninciples related to geophysical projects.
K45 Knowledge of physics pnnciples related to geophysical projects.
K46 Knowledge of methods for mnterpreting geophy=ical project results.
K47 Knowledge of factors that influence the mterpretation of geophy=ical data.
K48

Knowledge of factors that wamrant modification of the onginal conceptual geophy=ical
model.




T1S Interpret geophy=acal results by
mtegrating geological
project objectives.

17 82 TR
&1

Knowledge of geophy=ical software program applications for data analy=is and processing.
Knowledge of geophy=zical software program hinutations for data analy=1s and processing.
Knowledge of data analysis techmques for geophys=ical projects.
Knowledge of geological pninciples related to geophy=acal projects.

Knowledge of mathematical prninciples related to geophysical projects.

Knowledge of phy=ics pnnciples related to geophysical projects.

Knowledge of methods for mnterpreting geophy=ical project results.

Knowledge of factors that influence the mterpretation of geophysical data.

Knowledge of factors that wamrant modification of the onginal conceptual geophy=ical
model.

Knowledge of methods for integrating nongeophy=ical (e.g.. geological) mformation mto

Prepare techmca] document() to
commumcate the finding(s) of the

XL FOCSRE

Knowledge of geophy=ical software program applications for data analy=1s and processing.
Knowledge of geophy=ical software program limutations for data analy=is and processing.
Knowledge of data analysis techmques for geophy=ical projects.
Knowledge of geological pnnciples related to geophy=ical projects.

Knowledge of mathematical principles related to geophysical projects.

Knowledge of physics pnnciples related to geophysical projects.

Knowledge of methods for interpreting geophy=acal project results.

Knowledge of factors that influence the mterpretation of geophysical data.
Knowledge of methods for integrating nongeophy=ical (e.g., geological) mformation mnto
Knowledge of methods to documment and explain geophy=ical results.
Knowledge of methods for prepanng data visualizations (e.g., dizatal presentations, maps,
cross-sections) to depict results of geophysical projects.

Knowledge of chent'regulatory requurements for reporting geophy=ical findings.
Knowledge of methods for commmmicating geophy=ical findings to the public.




IV, Safety (9%) - Thus area assesses the candidate’s ability to 1dentify hazards and safely manage geophy=ical work and personnel.

Taszk Statements Knowledge Statements
T20 Identfy emvironmental and K54 Knowledge of types of operational and environmental hazards on geophy=ical project zates.
operational hazards that are K57 Knowledge of site safety plan(s)/procedures related to geophysical projects.
relevant to geophysical fieldwork. | K59 Knowledge of methods for assunng the safe operation of tools and equupment used in
TREIREL T & 0 geophysical projects. -
T B K61 Knowledge of CalOSHA (Cahforma Occupational Safety and Hazard Act) laws and
" regulations related to geophysical work.
T21 In:plununthe site safety K54 Knowledge of types of operational and emvironmental hazards on geophy=ical project sites.
lan(s)/'procedwres to muninmize K55 Knowledge of methods for mimimuizing hazardous site condiions.
han_:d..dmmggeophy:lcal K56 Knowledge of safety-related local, state. and federal requurement- related to geophysical
projects. project sites.
K57 Knowledge of site safety plan(s)/procedures related to geophy=ical projects.
TR I TE TR K58 Knowledge of types of personal protective equupment (PPE) used for geophysical projects and
thewr apphications.
K59 Knowledge of methods for assunng the safe operation of tools and equipment used in
geophysical projects.
K61 Knowledge of Cal'OSHA (Cahforma Occupational Safety and Hazard Act) laws and
regulations related to geophysical work.
T22 Manage fieldworkers in K54 Knowledge of types of operational and environmental hazards on geophy=ical project zites.
accordance with applicable laws | K55 Knowledge of methods for mumimzing hazardous site conditions.
and regulations. K56 Knowledge of safety-related local, state, and federal requurements related to geophy=cal
project sites.
K57 Knowledge of site safety plan(s) ‘procedwres related to geophy=ical projects.
7 FERFEI FF K58  Knowledge of types of personal protective equipment (PPE) used for geophysical projects and
2R A EREL their applicathons. . ‘ . '
K59 Knowledge of methods for assunng the safe operation of tooks and equupment used in
geophysical projects.
K61 Knowledge of Cal'OSHA (Cahforma Occupational Safety and Hazard Act) laws and
regulations related to geophysical work.
T23 Report geohazard finding= to K56 Knowledge of safety-related local, state, and federal requurements related to geophysical
chents and/or governmental project sites.
agencies. K61 Knowledge of CallOSHA (Cahforma Occupational Safety and Hazard Act) laws and
regulations related to geophysical work.
FEFRAELT > BT K62 Knowledge of how geohazards mpact human occupancy, mfrastructure, and the environment.
K63 Knowledge of responsibiliies for reporting geohazards to governmental agencies and chents.










