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Abstract Site Background
A ground penetrating radar (GPR) grid was collected to locate a Possible grid locations were determined by Lith AR L J 4 ; 1 Transect specific data was post-processed
Holocaust mass burial site in the Trakas-Pempiskis woods of Rokiskis,  Jonas Rudokas’ eye-witness testimony of the It uama !P v ] 95 and visualized as cross sectional profiles in
Lithuania. The survey, shot with a pulseEKKO Pro GPR system and executions in the summer of 1941. Rudokas ,_f;" TE £4184%404448444% At4atanta]x Tra ka S G ri d Sensors and Software Ekko_Project Line View.
500 MHz antennae, consisted of 28 parallel GPR lines approximately estimates around 28 executed Jewish £ 8.5 Overall reflection strength was mapped for
9 min length and spaced 0.25 m apart. ATopcon RL-H4C laser leveler  Lithuanians were buried at the Trakas sites. . ) A} A} )} )} 4 v TWO LB ;(7?hm2018 the entire grid in Slice View (below). An
was used to measure topographic points surveyed every 1 sg. m. Jewish Kavod HaMet practices do not allow e ’ anomalous rectangular truncation in
Historical eyewitness testimony and a truncation in subsurface excavation of remains, making GPR, a non- E stratigraphy beneath a topographic
stratigraphy beneath a surface depression suggested the presence invasive subsurface imaging technique, an 3 ¥ ¥ 2N T s ¥ X - ) depression, in conjunction with Rudokas'’
of the burial site. Aiding interpretation of GPR data, we identified 13 ideal investigatory tool (Jol and Bristow, 2003; 65 Y GPR Collection Lines | testimony, suggests the presence of the mass
unique Ordinary Kriging (OK) and Radial Basis Function (RBF) digital Mieliauskieneé et al., 2017). GPR data is 6.0 4 > > N ¢ N ¢ X S%;Or;agt'e%iiamdégac'”g execution burial site (Fuerstenberg et al.,
elevation models (DEMs) for GPR line topographic correction. collected by moving emitting and receiving 5.5 ] | 2018).
Presumably, OK and RBFs produce DEMs passing through input antennae over the ground in small steps g 505 >ensors and Software pulseEKKO
, E 5.0 X X X X X X X system and 500 MHz antennae
points and predict values beyond minimum and maximum input along lines. At each step radio frequency " s ~ g
point values, both desired attributes for logical consistency. In electromagnetic energy is emitted and wave g - ~
practice, OK and some RBF DEMs insignificantly exceeded minimum  reflections from the subsurface are recorded - 2\ 2\ T T T 2\ X | X Topographic Survey Point
and maximum sample data values while other RBF DEMs exceeded as a function of time. o Topcon RL-H4C laser leveler
both. Due to relatively large topographic sample point spacing, 3.0. X X X X X X X | ImxTm spacing )
profiles are only adjusted for general trends in elevation change, and as?
an analyst must be cognizant of individual lines’ placement affecting 20 J X 4 4 4 X v
uncertainty of correction. 15
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Execute and assess multiple interpolation algorithms for logical

Topographic Survey Data Perform Interpolation Line 6 Before time-shift correction - Peak and depression locations and elevations were estimated.
Perform time-shift topographic correction with interpolated DEMs X, Y, Z Some interpolation methods did not exaggerate peak and

- Extend output DEMY axis to

to aid interpretation of subsurface features oc
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depression elevation values or estimate alternative locations.
Exaggerative methods only produced minimal exagerations and
location changes, suggesting non-exaggerating methods should

not to be precluded from use in correction in this instance.
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Where changes in surface topography occur within a GPR line, - Interpolation can be techniques as they: G =z - Differences between DEMs interpolated with the same method
topographic correction is needed for accurate rendering of performed simply with x, y, z - predict values beyond minimum : > — but in different software are due to parameters that were not able
subsurface features. Data from each step of a transect with minor data in Surfer and maximum input point values g % S : {0 be standardized within software interfaces.
surface relief can be simply time shifted, or vertically adjusted, to » produce DEM surfaces passing E = . =S
make meaningful geometric changes to subsurface features (Annan, through the observed points MG AN T Do e e R Hﬁ S S Corrected GPR Profiles
2008). Time shift correction can be performed natively in the Sensors Distance Line Elevation_m 2 RS (S ST # EIeeiies s e SRR TR Y SR O A O ST s - Because uncertainty in prediction increases with distance from
and Software Ekko_Project software package. 0 0 0.218 most accurate DEMs in experimental u.‘_,.ﬁ‘! 5o e < SR ,-"]__,_f i ;"'*'* 1?1 53 observed points in interpolated DEMs, analysts must be cognizant
1 0 0.23 il Ukl S.'m'lar S SRS B s R, LL S -F; A S '-f:-;:: RS ARs AT “ of the position of any corrected line analyzed.
schemes (Aguilar et al. 2005; Chaplot 22 b A e S e e T e T e L e T B e R T R E
2 0 0.242 et al. 2006) e e e o r ST S v S P SO e T - A presumed water table in grid two’s GPR transects is generally
3 0 0.24 - estimate values using values and T T ey ey o ety o B P flattened after topographic corrections are performed, even on
4 0 0.292 distances of observed points in all Anomaly lines falling between observed points. If the flattened feature is the
5 0 0.281 directions, unlike line specific water table, flattening is an encouraging sign that interpolation
interpolations methods tested somewhat accurately predicted elevations even
along lines 0.5 m away from observed points (Annan, 2008).
3 Raster DEM 4 Extract Points for Each - Interpolation methods performed could be used successfully at

other gridded sites with similar topographic and survey
characteristics. Guides were written to assist future researchers
perform the methods developed in ESRI ArcMap, QGIS Desktop,
and Golden Software Surfer.
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Topographic correction has been performed using DEMs such as e 1 Goodman et al., 2006). Interpolated DEMs underestimates slope
those from terrestrial LiDAR, but there is currently no literature (Chaplot et al., 2006).
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