William P. Clement January 18, 2000

Cross hole radar tomograply in an alluvial
gravel deposit:
The Boise Hydiogeoplysical Reseath Site

William P. Clement
CGISS
Boise State Unversity



William P. Clement January 18, 2000




William P. Clement January 18, 2000




January 18, 2000

William P. Clement

s1sgq Buidwng uonnguisig
la1owmo|4 N3 l[Igeawlad adusiajey

uoISIa/| [ealgdoas) pue ‘0160]04pAH julor ‘0160j0IpAH

m v mo;m_._wuo.m._mco mm_o.mn_v
91N)oNJ1S saldeH

A

UOISIaAU|
uonelaidiaiu|

/ \ Buljepo sa1oe4

sisA[euy [eansnels ajeueAnniy
fdeibowo) SINSNLIS099)

Buljyoid

[e21LaA

208Ns

9|0ya.l0g-SSsol

SoIsfjdoao) m mo_mzqomov sisAjeuy 810D suoldinsanu|
_ 0]

sBo7 |18 doioino

NOILNAIFd1SIJ AlNgv3iiNddd d0N3d3ddd ANINGTL3J



William P. Clement January 18, 2000

Borehole Methods

Crosshole Single borehole
 Tomography « VRP/VSP
» Reflection Imaging « RVSP

* Single hole eflection
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Borehole Radar Methods

Crosshole Single-hole

LLevel Run
Reflection
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Tomography Acquisition
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BHRS

Crosshole Profile
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Inverse Modeling

Model space

Smoothest model \

Data space
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Inversion Methods

Occam Bayesian
» Simplest model that fits data * Incorporates prior knowledge
* Regularization . Geostatistics
. Smooth . VRP/VSP
. Flat . Well logs
. Geology
e Updating

Use new inbrmation
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BHRS GPR Tomography
Curved Rays
Regularization - flatness (5, 1) 0.25 ns picking error 10 Tomographic iterations
Velocity models (ref, init) 0.25 m grid spacing 25 LSQR iterations
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BHRS GPR Tomography

Curved Rays

Regularization - flatness (5, 1) 0.25 ns picking error 10 Tomographic iterations

Velocity models (ref, init) 0.25 m grid spacing 25 LSQR iterations
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GPR Tomography

Curved rays
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BHRS GPR Tomography

Curved Ray

Ray density
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BHRS GPR Tomography

Ray density
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Cé6 -> C5

Curved ray

Travel time residuals (ns)

Receiver depth (m)
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Ray density Resolution
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Ray density Covariance
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Resolution Covariance
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