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E26 Hyperspectral Remote Sensing:  Detection of an Experimental Mass Grave Over 
Time and at Different Scales in a Temperate Environment

*DEULHOD�,¿PRY��%$
��0F*LOO�8QLYHUVLW\��'HSW�RI�*HRJUDSK\������6KHUEURRNH��:��0RQWUHDO��34�+�$��%���&$1$'$��*HRUJH�/HEODQF��
PhD, National Research Council of Canada, Flight Research Laboratory, Ottawa, ON K1A-0R6, CANADA; Margaret Kalacska, PhD, 
McGill University, Dept of Geography, 805 Sherbrooke, W, Montreal, QC H3A-0B9, CANADA; and Tim Moore, PhD, Dept Geography, 
805 Sherbrooke Street, W, Montreal, Quebec H3A 2K6, CANADA

After attending this presentation, attendees will have a better understanding of hyperspectral remote sensing applications in 

clandestine mass grave detection at different spatial scales and of its limitations in a temperate ecosystem. 

7KLV�SUHVHQWDWLRQ�ZLOO�LPSDFW�WKH�IRUHQVLF�VFLHQFH�FRPPXQLW\�E\�RIIHULQJ�LQVLJKWV�RQ�WKH�WHPSRUDO�FKDQJHV�LQ�VSHFWUDO�UHÀHFWDQFH�
of an experimental mass gravesite and will illustrate the utility of these results for the detection of deep clandestine gravesites to narrow 

down search areas.

Worldwide events such as war crimes and human rights abuses can result in the death of people who have historically been buried 

in mass graves.  Common methods used for gravesite location, such as witness testimony, geophysical resistivity, magnetometry, or 

ground penetrating radar, can be time consuming and cover small geographical areas.  Novel advances using remotely sensed data and 

techniques to detect changes in both soils and vegetation characteristics due to cadaver decomposition provide an alternative tool to 

detect buried remains.1-3 

7KH�JRDO�RI�WKLV�VWXG\�LV�WR�GHWHUPLQH��WKURXJK�WKH�LQWHJUDWLRQ�RI�¿HOG�GDWD��VSHFWURPHWU\��DQG�DLUERUQH�K\SHUVSHFWUDO�LPDJHU\��KRZ�
DQ�H[SHULPHQWDO�PDVV�JUDYHVLWH¶V�VXUIDFH�UHÀHFWDQFH�FKDQJHV�RYHU�WLPH���7KH�VWXG\�FRQVLVWHG�RI�WKH�HVWDEOLVKPHQW�RI�WKUHH�H[SHULPHQW�
study sites, at a depth of approximately one meter, in June 2013: one experimental mass gravesite containing 20 pig carcasses (Sus 
scrofa��DQG�GLVWXUEHG�VRLO��RQH�UHIHUHQFH�FRQWDLQLQJ�RQO\�GLVWXUEHG�VRLO��DQG�RQH�XQGLVWXUEHG�FRQWURO�VLWH���7R�LQYHVWLJDWH�WKH�FKDQJHV�LQ�
WKH�VSHFWUDO�UHÀHFWDQFH�RI�WKH�H[SHULPHQWDO�PDVV�JUDYHVLWH�DQG�LWV�GLVWLQFWLRQ�IURP�WKH�QRQ�JUDYHVLWHV��K\SHUVSHFWUDO�GDWD�ZDV�FROOHFWHG�
DW�GLIIHUHQW�VSDWLDO�VFDOHV�RYHU�WZR�JURZLQJ�VHDVRQV���$LUERUQH�K\SHUVSHFWUDO�LPDJHU\�FRYHULQJ�WKH�9LVLEOH�1HDU�,QIUDUHG��91,5��UDQJH�
(376nm to 1,048nm) and the near to shortwave infrared wavelength range (870nm to 2,500nm), was collected over the research area.  

$�IXOO�UDQJH�VSHFWURUDGLRPHWHU������QP�WR������QP��ZDV�XVHG�WR�FROOHFW�YHJHWDWLRQ�VSHFWUD�LQ�WKH�¿HOG���,Q�DGGLWLRQ��OHDI�SLJPHQWDWLRQ�
�FKORURSK\OO� DQG�FDURWHQRLGV��� DQG� VRLO� FKHPLVWU\� �H�J���&��1��&D��0J��1D��DUH�XVHG� WR� LQIRUP� WKH� VSHFWUDO� DQDO\VHV� WR�GLIIHUHQWLDWH�
between the gravesite and non-gravesite (disturbance and control). 

Preliminary results show that burial depth and site age play an important role in the detectability of a mass gravesite in terms of 

changes in soil and vegetation.  In the early stages of the study, differences in spectral signatures between the gravesite and the non-

gravesite are a result of the overall disturbance effects rather than attributed to changes in soil and vegetation characteristics due to 

cadaver decomposition. 

References:
1. .DODFVND�0���%HOO�/�6���������Remote Sensing as a tool for detecting clandestine graves. Canadian Society of Forensic Sciences 

Journal 39: 1-13.
2. .DODFVND��0���%HOO��/�6���$UWXUR�6DQFKH]�$]RIHLID��*���	�&DHOOL��7��������7KH�$SSOLFDWLRQ�RI�5HPRWH�6HQVLQJ�IRU�'HWHFWLQJ�

0DVV�*UDYHV��$Q�([SHULPHQWDO�$QLPDO�&DVH�6WXG\�IURP�&RVWD�5LFD��Journal of Forensic Sciences, 54:159-166.

3. /HEODQF� *��� .DODFVND� 0��� 6RIIHU� 5�� 'HWHFWLRQ� RI� 6LQJOH� *UDYHV� E\� $LUERUQH� +\SHUVSHFWUDO� ,PDJLQJ�� Forensic Science 
International. 2014.

Hyperspectral Remote Sensing, Cadaver Detection, Mass Grave


