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This article discusses developments in international environmental justice alongside 
contemporary environmental forensics techniques. The article begins by providing 
an introduction to ecocide, the proposed international crime for the protection of the 
environment under International Humanitarian Law (IHL) and the concept of the legal 
threshold of harm. It argues that forensic awareness has a role to play in developing 
new legal frameworks for the protection of the environment. It describes one par-
ticular approach to the practice of environmental investigations, using the example of 
remote sensing. From an international justice perspective, the concern of the present 
article is a discussion of how innovations in remote sensing technologies have allowed 
non court actors, civil society groups and nongovernmental organizations access 
WR� VFLHQWLÀF� HYLGHQFH�� ,W� FRQFOXGHV� E\�PDNLQJ� UHFRPPHQGLQJ� WRZDUGV� HVWDEOLVKLQJ�
forensic standards for admissible evidence of ecocide crime.

Introduction
Contemporary environmental crises such as anthropogenic climate change, toxic 
drift, and haze, while recognized as global emergencies, pose unique challenges for 
international legal contexts. This is in part because such calamities are often dis-
tributed over space and time presenting aesthetic and technological challenges to 
their representation while complicating normative standards of harm, intention and 
causality. Ecocide, the widespread destruction of ecosystems, does not yet exist as 
a crime under international law. International prosecutions for ecological crimes 
have not been brought before a criminal court (McCarrick 2016). Meanwhile, green-
house gas emissions resulting from the activities of major fossil fuel producers and 
deforestation that contribute to global warming are apace despite decades of climate 
negotiations. Suppose such environmental harm is the subject of “crime scene inves-
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tigations” for environmental forensic science. Such research might help formulate 
LQQRYDWLYH�OHJDO�DUJXPHQWV�IRU�GHYHORSLQJ�HFRFLGH�DV�D�WZHQW\�ÀUVW�FHQWXU\�FULPH��

Historically, the object of forensic science is both the study of crime and its traces 
(Roux et al.��������$FFRUGLQJ�WR�WKLV�GHÀQLWLRQ�� WKH�FULPH� LQYHVWLJDWLRQ�VWDUWV� IURP�
traces that leads to the establishment of the criminal nature of the activity and links 
these to the perpetrator (Roux et al. 2012). Environmental forensic science engages 
with environmental crimes, such as illegal trade of wildlife, endangered species and 
UHFRQVWUXFWLRQ�RI�SROOXWLRQ�HYHQWV� WKURXJK� WUDFLQJ� WKH�ÀQJHUSULQWV�RI� FRQWDPLQD-
tion sources (White 2012). In the case of environmental crimes, in explaining what 
RFFXUHG�� HQYLURQPHQWDO� IRUHQVLFV� FDQ� KHOS� GHÀQH� WKH� OHJDO� WKUHVKROGV� RI� HFRFLGH�
crime. 

Environmental crime is an ever changing concept that can be theoretically framed 
within the paradigm of “green criminology.” For criminologists examining various 
environmental hazards the term “green criminology” (Lynch 1990; South 2014) 
broadly includes unauthorized acts or omissions subject to criminal prosecution 
against existing laws protecting society and environment. However, an innovative 
feature of green criminology has been a further broadening of our understanding 
of crime, from human to human harm to the natural environment itself, inter alia 
pollution, wildlife crime, and harm to other species. It is this shift from considering 
human crime alone to harm against the environment through both legal and illegal 
means that has distinguished green criminology from other branches of criminology. 
More recently legislative attention is being given to the criminological aspects of 
climate change, from the point of view of human contribution to global warming, 
greenhouse emissions and sea-level rise (Shearing 2015; Zimmerer 2014). At a plan-
etary scale the destruction of the environment is evidence of ecocide. What is amiss, 
despite the fact that ecocide may be the most destructive form of environmental 
crimes, is the integration of environmental forensic science in the ecocide debate. 
This article explores such an interdisciplinary terrain and argues for the inclusion of 
ecocide studies in forensic science and vice versa. It does so with the aim of raising 
DZDUHQHVV� DQG� LQWHUHVW� LQ� ERWK� HPHUJLQJ�ÀHOGV� RI� HFRFLGH� VWXGLHV�� HQYLURQPHQWDO�
forensic science and environmental forensic studies (White 2012). Beyond acting in 
the service of law in litigation proceedings, forensic science is called for the protec-
tion the planet from grave harm.

Elements of Crime
The term “Ecocide” originated during the Vietnam War, when the U.S. military com-
bined the chemicals 2,4-D and 2,4,5-T, named the 50:50 mixture Agent Orange, and 
GHIROLDWHG�DSSUR[LPDWHO\�ÀYH�PLOOLRQ�DFUHV�RI�IRUHVWV�LQ�DQ�DWWHPSW�WR�H[SRVH�FRP-
PXQLVW�JXHUULOOD�ÀJKWHUV�RI�WKH�9LHW�&RQJ��=LHUOHU��������&RGHQDPHG�2SHUDWLRQ�5DQFK�
Hand, the herbicidal warfare program developed by the military industrial complex 
targeted entire ecosystems in Vietnam. Outraged by the scale of the destruction and 
misuse of science, the American scientist Arthur Galston coined the term “ecocide” 
to describe the weaponization of defoliants at the Conference on War and National 
5HVSRQVLELOLW\�LQ�:DVKLQJWRQ��'&��=LHUOHU��������7KH�JOREDO�VLJQLÀFDQFH�RI�WKH�WHUP�
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was brought to a public attention by prime minister Olof Palme of Sweden at the 
ÀUVW�8QLWHG�1DWLRQV�&RQIHUHQFH�RQ�WKH�+XPDQ�(QYLURQPHQW�KHOG� LQ�6WRFNKROP�LQ�
1972. Palme used the term especially with reference to environmental warfare and 
cross-border pollution. From 1978 until 1998 the United Nations International Law 
Commission (ILC) had considered criminalizing widespread destruction of the envi-
ronment as part of a new Code of Crimes Against the Peace and Security of Mankind 
(“the Code”), and included criminalising environmental destruction in various drafts. 
Yet by the end of the deliberations, environmental destruction as a stand alone crime 
was excluded from “the Code,” thereafter renamed the Rome Statute (Gauger et al. 
2012; Short 2016), adopted on 17 July, 1998 and entered into force on 1 July, 2002, the 
treaty that established the International Criminal Court (ICC) (ICC 1998). As of 2018, 
122 states are party to the statute. Founded in 2002, The ICC has the ambitious man-
date to prosecute what the Rome Statute recognized as the four “core” international 
crimes against peace of mankind: genocide, crimes against humanity, war crimes and 
crimes of aggression (ICC 2011). To date the court has indicted 36 individuals in 21 
cases in 8 countries. 

There is considerable scope to expand the international protection of the environ-
ment through the forum of the ICC. On September 15, 2016, an ICC policy paper on 
the selection and prioritization of cases for investigation and prosecution expanded 
its interpretation of crimes against humanity by explicitly mentioning “land-grabs” 
as a prosecutable environmental crime (The Guardian 2016). According to the policy 
the ICC would prioritize destruction of the environment, the illegal exploitation of 
natural resources, or the illegal dispossession of land (ICC 2016). The proposal of a 
separate law against Ecocide would provide even greater means to individual crim-
inal accountability for serious harm to the natural environment during peacetime 
within the jurisdiction of the ICC. The ambition is no less than expanding the cur-
rent framework of international criminal law through a proposed amendment to the 
5RPH�6WDWXWH�LQWURGXFLQJ�HFRFLGH�DV�WKH�ÀIWK�FULPH�DJDLQVW�SHDFH��(UDGLFDWLQJ�(FR-
cide 2015). 

The Rome Statute mentions damage to the natural environment once, in the con-
text of war crimes in Article 8(2)(b)(iv). Moreover under the current elements of 
crime in the Rome Statute, environmental destruction may be understood in anthro-
pocentric terms with criminal liability arising only if human beings are the victims 
of environmental harm (Drumbl 2000; Smith 2013). Ecological damage itself is not 
an offence as it does not yet exist as a crime under international law (Higgins 2015).  
In the earth lawyer Polly Higgins’ proposed amendment as a stand alone crime, eco-
FLGH�KDV�EHHQ�GHÀQHG�DV��

the extensive, damage, destruction, or loss of ecosystems of a given territory, 
whether by human agency, or by other causes, to such an extent that that 
peaceful enjoyment by the inhabitants of that territory has been severely 
diminished. (Higgins 2015)

Ecocide today is not state crime limited to environmental destruction caused during 
DUPHG�FRQÁLFW��,W�DOVR�LQFOXGHV�HFRORJLFDO�GDPDJH�DV�D�UHVXOW�RI�FRUSRUDWH�DFWLYLWLHV�GXULQJ 
SHDFHWLPH�L�H��IRU�WKH�H[SORLWDWLRQ�RI�QDWXUDO�UHVRXUFHV��:LWK�UHJDUGV�WR�GHÀQLQJ�WKH�
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elements of ecocide crime, the mens rea (state of mind) standard must be met—though 
a transnational company might rarely sets out to pollute with the intent of harming 
the environment—and also the actus reus, (the act), that of destroying an ecosystem 
with recklessness and with the knowledge of the consequences of the action(s). 
Akin to the legal intention of dolus eventualis (awareness of the likely outcome of 
an action) Higgins argues that an additional situation in terms of the linkage of the 
elements of crime and evidence presents itself in the context of climate related eco-
cide crime. Signing the Paris Agreement within the framework of the United Nations 
Framework Convention on Climate Change (UNFCCC) accords prior knowledge of 
duty to limit carbon emissions to state parties (Eradicating Ecocide 2018). Failing to 
do so, especially on the part of the top carbon emitters, is a potential criminal act.
,Q� GHVFULELQJ� HFRFLGH� DV� ´ZLGHVSUHDG�� ORQJ�WHUP� RU� VHYHUH�µ� +LJJLQV·� GHÀQLWLRQ�

is markedly different from the conjunctive “widespread, long-term and severe” 
threshold required in the Rome Statute. The proposed threshold of harm adopts the 
WKUHVKROG�FODXVHV�LQ�WKH�(QYLURQPHQWDO�0RGLÀFDWLRQ�&RQYHQWLRQ��(102'��WR�ZKLFK�
we will turn to. ENMOD is the international treaty prohibiting the military or other 
KRVWLOH�XVH�RI�HQYLURQPHQWDO�PRGLÀFDWLRQ�WHFKQLTXHV��RSHQHG� IRU�6LJQDWXUH�RQ����
May 1977, entered into force on 5 October 1978 (United Nations 1976). Subsequently 
LW� LQÁXHQFHG� WZR� ODWHU� LQWHUQDWLRQDO� WUHDWLHV�� $UWLFOHV� ������ DQG� ���,�� RI� WKH�$GGL-
WLRQDO�3URWRFRO�,�WR�WKH�*HQHYD�&RQYHQWLRQ�FRQFHUQLQJ�,QWHUQDWLRQDO�DUPHG�FRQÁLFW�
(United Nations 1977) and Article 8(2)(b)(iv) of the Rome Statute (ICC 1998). Hulme 
(2004) notes the global outrage over the environmental destruction caused by the 
US attacks in the Vietnam War was a direct inspiration for the ENMOD convention. 
'HYHORSHG�H[FOXVLYHO\�WR�SURKLELW�WKH�PLOLWDU\�PRGLÀFDWLRQ�RI�WKH�HQYLURQPHQW��WKH�
ENMOD convention did not provide direct protection of the environment during 
DUPHG�FRQÁLFW�DV�GLG�3URWRFRO�,��EXW�VWDWH�SDUWLHV�GLG�DWWHPSW�WR�FRPH�WR�DQ�XQGHU-
standing as to what constituted a threshold of harm, namely the disjunctive “wide-
spread, long-term or severe” effects of environmental warfare. 

For the committee responsible for the wording of the legal threshold of harm, “wide-
spread” meant an area of about several hundred square kilometers; “long lasting” 
meant a period of months, approximately a season; while “severe” referred to serious 
RU�VLJQLÀFDQW�GLVUXSWLRQ�RU�KDUP�WR�KXPDQ�OLIH��QDWXUDO�DQG�HFRQRPLF�RU�RWKHU�DVVHWV�
(Hulme 2004). For commentators, the ENMOD standards, as “technical-legal” terms 
have remained ambiguous, as opposed to their ordinary meanings that were clearly 
agreed upon (Ibid). The matter of deciding upon the  threshold of harm for ecocide 
will be deliberated in future negotiations amongst state parties to the Rome Statute. 
For the purposes of this article, and based on the amendment proposal, the ENMOD 
standards point to what might be the minimum threefold threshold of harm. To 
gather and present the spatial, temporal and intensity of each element would be a 
matter of concern for an environmental forensic investigation.  

Environmental Evidence
(QYLURQPHQWDO�)RUHQVLF�VFLHQFH�LV�D�ZHOO�HVWDEOLVKHG�DQG�H[SDQGLQJ�ÀHOG�RI�IRUHQVLF�
science to combat international environmental crimes, such as illegal trading of wild-
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life, trans border pollution and waste dumping. In terms of the study of toxicity, envi-
ronmental forensic science investigations typically deal with identifying the source 
and age of the contaminating substances and determine the extent of environmen-
tal damage over space and time (Mudge 2007). Various methodologies are routinely 
applied in environmental forensics investigations such as analysis of documentary 
records, aerial photography, groundwater and sediment analysis, radiocarbon dat-
ing, and an array of much more sophisticated methods for capturing the chemical 
DQG�ELRORJLFDO�ÀQJHUSULQWV�RI�SROOXWDQWV��3KLOOLSV�������:KLWH��������7\SLFDOO\�HQYL-
ronmental forensic science methods are used in criminal and civil litigation cases, 
from property damage and toxic torts to testing the boundaries of existing national 
regulatory frameworks (Petrisor 2014). If the object of environmental forensic science 
is the study of the traces of criminal activity in the soil, air, water and sediments, then 
those traces can lead to the crime itself. The same methods and instruments can be 
applied directly or adapted to suit futureto ecocide crime investigations (Pirrie 2013). 
Existing and emerging environmental forensics techniques could be crucial tools for 
HVWDEOLVKLQJ�QHZ�NQRZOHGJH�DQG�SUDFWLFH�UHODWHG�WR�ÀJKWLQJ�HFRFLGH�FULPH��

One emerging environmental forensic technique is space-borne remote sensing 
analysis, performed with data acquired by Earth Observation (EO) satellites. Because of 
its ability to detect landscape change over virtually the entire planet, remote sensing 
is a technique particularly well-suited to collect spatial evidence on the widespread, 
long term and severe nature of environmental damage. Generally, the severity or 
intensity of the impact will be compounded by how widespread or long term the 
damage is (Hulme 2004). When environmental crimes take place in resource-rich 
FRXQWULHV�ZLWK�SRRU�KXPDQ�ULJKWV�UHFRUGV�RU�XQGHUJRLQJ�FRQÁLFW��UHPRWHO\�DFTXLUHG�
data also reduces risks for victims, witnesses and investigators alike. A discussion of 
remote sensing is relevant for the present article for three reasons. First, it is recog-
nized as both a human rights investigation and environmental forensics tool (Brills et 
al. 2000; Gargiulo 2016; Kroker 2014; Learner 2013; Núñez 2012; Raymond et al. 2014). 
Second, the author has been involved in a research project that uses spatial anal-
\VLV�DQG�UHPRWH�VHQVLQJ�PHWKRGRORJLHV�LQ�FRQGXFWLQJ�IDFW�ÀQGLQJ�LQYHVWLJDWLRQV�RQ�
HFRFLGH�FULPH�:HVW�3DSXD�FRQÁLFW��D�PLOLWDUL]HG�WHUULWRU\�RI�,QGRQHVLD��$ORQ]R�et al. 
�������:KLOH�D�GLVFXVVLRQ�RI�WKH�UHVHDUFK�SURMHFW�ÀQGLQJV�LV�QRW�WKH�DLP�RI�WKLV�DUWLFOH��
it is relevant for the third reason, which is the fact that remote sensing analyses are 
often performed by independent investigators, such as university researchers, NGOs 
and human rights organizations  as international courts lack the required expertise 
(Human Rights Center 2012). Operational gaps remain in forensic criminalistic stand-
ards and the evidentiary needs of international justice courts (i.e. individual respon-
sibility of offenders) vs. advocacy focus of various non-court actors (Human Rights 
Center 2012). While currently debated in serious international crime venues such 
as the ICC, those interested in developing ecocide crime also need to address these 
salient issues. 

Traditionally remote sensing methods have been limited to capturing “snapshots” 
of facts on the ground, or “before and after” images of dramatic, disturbance events 
VXFK�DV�ÀUHV�RU�ODQG�FOHDUDQFH��.HQQHG\�et al.��������7KLV�PD\�VXIÀFH�IRU�WKH�GHWHFWLRQ�
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of singular events but environmental damage often takes place over large spatial and 
temporal scales causing subtle processes of ecological change. As an example, defor-
estation not only removes trees but impacts both human and non-humans that depend 
on them, altering ecosystem qualities. In fact this salient characteristic of environ-
PHQWDO� KDUP�ZDV� UHFRJQL]HG� LQ� WKH� RIÀFLDO� QHJRWLDWLRQV� RI�$UWLFOH� ��� RI� 3URWRFRO� ,��
the 1977 amendment to the Geneva Conventions. State parties deliberating Article 35 
at the time had been concerned with means of warfare that were intended to cause  
“changes to the ecological balance,” but this line of reasoning was dropped for the now 
familiar threefold threshold of harm (Hulme 2004).  The Landsat family of satellites 
co-managed by USGS and NASA have collected the longest-running archive of earth 
REVHUYDWLRQ�LPDJHU\�DYDLODEOH�JRLQJ�EDFN�WR�������ZKHQ�WKH�ÀUVW�/DQGVDW�VDWHOOLWH�ZDV�
launched. Advances in methodologies such as time series analysis based on the Landsat 
archive is making it possible more consistent observation of ecosystems (Hansen 2012).
The accuracy of time series analysis of changing landscapes depends on the availability 
of frequent and thus better measurable data (Kennedy et al. 2014). This is taking an 
ecological approach to understanding landscape change in as far as satellite time series 
analysis shows a temporal record rather than seen as individual satellite images. Long 
term sustained change detection, such as global warming, forest change, surface water 
etc. are research subjects for improved understanding of the structure and functioning 
of the terrestrial ecosystem. 

Orbiting Landsat satellites cross every point on earth once every 16 days and collect 
image and spectral data using a series of sensors currently at 30 meter resolution (30 
by 30 meter size pixel). In the media coverage of humanitarian law and human rights 
investigations, high resolution imagery is often described as the most precise way 
to collect information from the ground. This may not be the case for environmental 
crimes where the spatial and durational nature of the violation requires a more 
nuanced approach. Some large open pit mines can in fact be seen from space where 
the identity of “perpetrators” is public knowledge. Instead,  environmental forensic 
investigation methods might focus on demonstrating ecological disturbances such as 
declining vegetation growth in the mining impacted areas over a protracted period 
of time, taking into account climate variables and phenology. Yet challenges faced 
by earth observation science may also impact environmental crime scene investiga-
tion that uses time series analysis. Just to give one example, atmospheric contamina-
tion or noise such as persistent cloud cover, especially in temperate, tropical zones 
obfuscate the acquisition of cloud free optical imagery. Under such circumstances 
statistical algorithms for cloud detection that can distinguish between cloudy and 
clear skies in a given pixel dataset afford a way forward for subsequent analyses such 
as change detection (Kennedy et al. 2010). The application of these concepts and tools 
to the Landsat image archive could offer fresh insight into the dynamics of ecological 
crime in more precise terms.

Remote sensing is a complex process that involves data acquisition, calibration, 
analysis, interpretation, and presentation must meet the evidentiary requirements 
such as validation, authenticity and chain of custody in a legal context (Kroker 2014). 
Remote sensing analysis is based on digital data and is therefore digital evidence 
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(Human Rights Center 2014). Interpretation of satellite imagery poses different tech-
nical challenges than those related to digital images or videos. Remote sensing data 
are often presented as composite digital images that still require an expert witness 
who is able to explain what is seen and if necessary, demonstrate and authenticate 
WKH�WHFKQLFDO�VWHSV�WKDW�ZHUH�WDNHQ�WR�SURGXFH�WKH�ÀQDO�LPDJH�SURGXFW���

Conclusion 
:LWK� LQFUHDVLQJ� HQYLURQPHQWDO� DZDUHQHVV� DQG� VFLHQWLÀF� NQRZOHGJH�� ´WKH� VFDOH� RI�
harm required to constitute environmental damage has generally lowered” (Hulme 
2004). Case studies analysing various thresholds of environmental harm may help set 
the standards and interpret legal thresholds of ecocide crime, with increasing crosso-
YHUV�EHWZHHQ�FULPLQDO�IRUHQVLFV�DQG�WUDGLWLRQDO�VFLHQWLÀF�UHVHDUFK�RQ�WKH�HQYLURQ-
ment. There is a vast amount of digital information available in the world today. The 
proliferation of publicly available earth observation data will only increase the range 
and accuracy of remotely sensed evidence (Liu 2015). 

A fast track towards climate justice is international recognition of widespread 
destruction of the environment as a serious international crime. However successful 
prosecution of international crimes require a wide range of probative evidence. 
Given its traditional expertise in methodologies for detection of contaminants and 
with new and emerging methodologies, environmental forensic science, can work in 
DQ�LQWHUGLVFLSOLQDU\�IDVKLRQ�WR�KHOS�GHÀQH�HFRFLGH�FULPH���5HFRJQLVLQJ�WKH�GLIIHUHQW�
goals of international courts and advocacy groups, training provided to non govern-
mental organizations on handling, processing, and chain of custody would improve 
the reliability and probative value of evidence in combating the crime of ecocide in 
future legal contexts.

About the author
Nabil Ahmed is a senior lecturer in architecture at London Metropolitan University 
and a postdoctoral fellow at the faculty of architecture and design at Norwegian Uni-
versity of Science and Technology (NTNU). He is the founder of INTERPRT, an inde-
pendent research project that investigates environmental crimes and advocates for 
the protection of the environment through international justice.

References 
Agnew, R. 2012. “The ordinary acts that contribute to ecocide.” Routledge International Handbook of 

Green Criminology. London: Routledge.
Alonzo, M., J. Van den Hoek and N. Ahmed. 2016. “Capturing coupled riparian and coastal disturbance 

from industrial mining using cloud-resilient satellite time series analysis.” 6FLHQWLÀF�5HSRUWV 6: 
35129. http://dx.doi.org/10.1038/srep35129.

Brills, G. M., C. Gerlach, R. J. Waasbergen. 2000. “Remote sensing tools assist in environmental foren-
sics. Part I: Traditional methods.” (QYLURQPHQWDO�)RUHQVLFV 1(2): 63–67. https://doi.org/10.1006/
enfo.2000.0009.

———. 2001. “Remote sensing tools assist in environmental forensics. Part II: Digital tools.” (QYLURQ-
PHQWDO�)RUHQVLFV 2(3): 223–229. https://doi.org/10.1006/enfo.2000.0033.

Cristina Núñez, A. 2012. “Admissibility of remote sensing evidence before international and regional 
tribunals.” ,QQRYDWLRQV� LQ�+XPDQ�5LJKWV�0RQLWRULQJ�:RUNLQJ�3DSHU�$PQHVW\� ,QWHUQDWLRQDO. https://
www.amnestyusa.org/pdfs/RemoteSensingAsEvidencePaper.pdf. 



146 Nabil Ahmed

© Equinox Publishing Ltd. 2019

Drumbl, M. A. 2000. “Waging war against the world: The need to move from war crimes to environ-
mental crimes.”In 7KH�(QYLURQPHQWDO�&RQVHTXHQFHV�RI�:DU��/HJDO��(FRQRPLF��DQG�6FLHQWLÀF�3HUVSHFWLYHV, 
edited by J. E. Austin and C. E. Bruch, xx-xx. Cambridge: Cambridge University Press. 

Eradicating Ecocide. 2018. “Model law: Amendments to the Rome Statute of the International Criminal 
Court on the crime of ecocide.” http://eradicatingecocide.com/the-law/model-law/ 

Gauger, A., M. P. Rabatel-Fernel, L. Kulbicki, D. Short and P. Higgins. 2012. “Ecocide is the missing 5th 
crime against peace.” The Ecocide Project Human Rights Consortium, School of Advanced 
Study, University of London. https://sas-space.sas.ac.uk/4830/1/Ecocide_research_report_19_
July_13.pdf. 

*DUJLXOR�� )��� &�9��$QJHOLQR�� /��&LFDOD��*��3HUVHFKLQR�� DQG�0�� /HJD�� ������ ´5HPRWH� VHQVLQJ� LQ� WKH�ÀJKW�
against environmental crimes: The case study of the cattle-breeding facilities in southern Italy.” 
,QWHUQDWLRQDO�-RXUQDO�RI�6XVWDLQDEOH�'HYHORSPHQW�DQG�3ODQQLQJ 11(5): 663–671. https://10.2495/SDP-
V11-N5-663-67. 

Garin M., B. Glasenhardt, R. Houston and  J. Pham. 2013. “Report on the Ecocide Project.” Law Clinic- Sci-
HQFHV�3R�3DULV����'HFHPEHU�������SR�IU�HFROH�GHGURLW�ÀOHV�UDSSRUWBHFRFLGHBSURMHFW�SGI�

Hansen M. C. and T. R. Loveland. 2012. “A review of large area monitoring of land cover change using 
Landsat data.” 5HPRWH�6HQVLQJ�RI�(QYLURQPHQW 122: 66–74.

Higgins, P. 2015. (UDGLFDWLQJ�(FRFLGH. London: Shepheard-Walwyn. 
+XPDQ�5LJKWV�&HQWHU��������´'LJLWDO�ÀQJHUSULQWV��8VLQJ�HOHFWURQLF�HYLGHQFH�WR�DGYDQFH�SURVHFXWLRQV�DW�

the International Criminal Court.” UC Berkeley School of Law. https://www.law.berkeley.edu/
ÀOHV�+5&�'LJLWDOBÀQJHUSULQWVBLQWHULRUBFRYHU��SGI�

———��������´%H\RQG�UHDVRQDEOH�GRXEW��8VLQJ�VFLHQWLÀF�HYLGHQFH�WR�DGYDQFH�SURVHFXWLRQV�DW�WKH�,QWHU-
QDWLRQDO�&ULPLQDO�&RXUW�µ�8&�%HUNHOH\�6FKRRO�RI�/DZ��KWWSV���ZZZ�ODZ�EHUNHOH\�HGX�ÀOHV�+5&�
HRC_Beyond_Reasonable_Doubt_FINAL.pdf. 

Hulme, K. 2004. :DU�7RUQ�(QYLURQPHQW��,QWHUSUHWLQJ�WKH�/HJDO�7KUHVKROG. Leiden: Martinus Nijhoff Publica-
tions.

IBA (International Bar Association). 2016. “Evidence matters in ICC Trials.” IBA ICL Perspectives Series. 
https://evidence-matters-in-icc-trials-august-2016-full. 

ICC (International Criminal Court). 2016. “Policy paper on case selection and prioritisation.” 15 Sep-
tember 2016. The Hague, ICC-OTP.

———��������́ (OHPHQWV�RI�FULPH�µ�2IÀFLDO�5HFRUGV�RI�WKH�$VVHPEO\�RI�6WDWHV�3DUWLHV�WR�WKH�5RPH�6WDWXWH�
of the International Criminal Court, First session, New York, 3-10 September 2002. New York: 
United Nations publication.

———. 1998. “Rome Statute of the International Criminal Court.” 17 July 1998 (Last amended 2010).
IPCC (Intergovernmental Panel on Climate Change). 2007. “Climate change 2007: Synthesis report.” Con-

tribution of Working Groups I, II, and III to the Fourth Assessment Report of the Intergovern-
mental Panel on Climate Change. Geneva, Switzerland: IPCC.

Kennedy, R. E. et al. 2014. “Bringing an ecological view of change to Landsat-based remote sensing.” )URQ-
WLHUV�LQ�(FRORJ\�DQG�WKH�(QYLURQPHQW 12(6): 339–346, http://dx.doi.org/10.1890/130066.

———. 2010. “Detecting trends in forest disturbance and recovery using yearly Landsat time series: 1. 
LandTrendr — Temporal Segmentation Algorithms.” 5HPRWH�6HQVLQJ�RI� (QYLURQPHQW 114: 2897–
2910.

Kroker, P. 2014. “Emerging issues facing the use of remote sensing evidence for international criminal 
justice.” +DUYDUG� +XPDQLWDULDQ� ,QLWLDWLYH. https://hhi.harvard.edu/publications/emerging-is-
sues-facing-use-remote-sensing-evidence-international-criminal-justice-0.

/HDUQHU��0��DQG�6��:ROÀQEDUJHU��������´+XPDQ�ULJKWV�DSSOLFDWLRQV�RI�UHPRWH�VHQVLQJ��&DVH�VWXGLHV�IURP�
the geospatial technologies and human rights project.” American Association for the Advance-
ment of Science, Washington. https://doi.org/10.13140/rg.2.1.1174.1607

Lega M., J. Kosmatka, C. Ferrara, F. Russo, R. M. A. Napoli and G. Persechino. 2012. “Using advanced aerial 
platforms and infrared thermography to track environmental contamination.” Journal of Envi-
ronmental Forensics 13(4): 332–338. https://doi.org/10.1080/15275922.2012.729002.

Liu, P. 2015. “A survey of remote sensing big data.” )URQWLHUV�LQ�(QYLURQPHQWDO�6FLHQFH 17 June 2015. https://
doi.org/10.3389/fenvs.2015.00045.

Lynch, M. 1990. “The greening of criminology: A perspective on the 1990s.” 7KH�&ULPLQRORJLVW 2(3): 1–4.



Proof of Ecocide 147

© Equinox Publishing Ltd. 2019

Lynch M. and P. Stretesky. 2003. “The meaning of green: Contrasting criminological perspectives.” 7KH-
RUHWLFDO�&ULPLQRORJ\ 7(2), 217–238.

Margot, P. 2011. “Forensic science on trial - What is the law of the land?” $XVWUDOLDQ�-RXUQDO�RI�)RUHQVLF�
Science 43(2), 89–103.

McCarrick, G. 2016. “Amicus curiae to the International Monsanto Tribunal on the Question of Eco-
cide.” The Hague. http://www.monsanto-tribunal.org/upload/asset_cache/45823288.
pdf?rnd=UdWhQG

Morgan, R. M. 2017. “Conceptualising forensic science and forensic reconstruction. Part II: The critical 
interaction between research, policy/law and practice.” 6FLHQFH�	�-XVWLFH 57(6): 460–467. https://
doi.org/10.1016/j.scijus.2017.06.003.

0XGJH�� 6��0�� ������ ´(QYLURQPHQWDO� IRUHQVLFV� DQG� WKH� LPSRUWDQFH� RI� VRXUFH� LGHQWLÀFDWLRQ�µ� ,Q� Issues 
LQ� (QYLURQPHQWDO� 6FLHQFH� DQG� 7HFKQRORJ\ No. 26, edited by R. Hester and R. Harrison. London: 
Springer/Royal Society of Chemistry. 

Petrisor, I. G. 2014. (QYLURQPHQWDO�)RUHQVLFV�)XQGDPHQWDOV��$�3UDFWLFDO�*XLGH. Boca Raton: Taylor and Francis.
Pirrie, D., A. Ruffell, and L.A. Dawson, 2013. “Environmental and Criminal Geoforensics: an Introduc-

tion.” (QYLURQPHQWDO� DQG�&ULPLQDO�*HRIRUHQVLFV. Geological Society, London, Special Publications 
384: 1–7. http://dx.doi.org/10.1144/SP384.20.

Philips, R. P. 2014. “An overview of environmental forensics.” *HRORJLFD�$FWD 24(12): 363–374. http://
dx.doi.org/10.1344/GeologicaActa2014.12.4.7.

Raymond, N. A., B. L. Card and I. L. Baker. 2014. “A new forensics: Developing standard remote sensing 
methodologies to detect and document mass atrocities.” *HQRFLGH�6WXGLHV�DQG�3UHYHQWLRQ��$Q�,QWHU-
QDWLRQDO�-RXUQDO 8(3): 33–48. http://dx.doi.org/10.5038/1911-9933.8.3.4

Roux, C., F. Crispino, and O, Ribaux.  2012. “From forensics to forensic science.” &XUUHQW�,VVXHV�LQ�&ULPLQDO�
-XVWLFH 24(1): 7–24.  

Shearing, C. 2015. “Criminology and the Anthropocene.” &ULPLQRORJ\�DQG�&ULPLQDO�-XVWLFH 15(3): 255–269.
Smith, T. 2013. “Creating a framework for the prosecution of environmental crimes in international 

criminal law.” In 7KH�$VKJDWH�5HVHDUFK�&RPSDQLRQ�WR�,QWHUQDWLRQDO�&ULPLQDO�/DZ. London: Routledge.
Short, D. 2016. 5HGHÀQLQJ�*HQRFLGH��6HWWOHU�&RORQLDOLVP��6RFLDO�'HDWK�DQG�(FRFLGH. London: Zed Books. 
South, N. 2014. “Green criminology, environmental crime prevention and the gaps between law, legiti-

macy and justice.” 5HYLMD�]D�NULPLQDOLVWLNR�LQ�NULPLQRORJLMR 65(4): 373–381.
The Guardian. 2016. “ICC widens remit to include environmental destruction cases.” 15 September 2016. 

https://www.theguardian.com/global/2016/sep/15/hague-court-widens-remit-to-include-
environmental-destruction-cases

United Nations. 1986. “United Nations General Assembly resolution on the principles relating to remote 
sensing of the earth from space.” A/RES/41/65, 95th plenary meeting, 3 December 1986. http://
www.un.org/documents/ga/res/41/a41r065.htm

———�� ������ ´3URWHFWLRQ�RI�YLFWLPV�RI� LQWHUQDWLRQDO� DUPHG�FRQÁLFWV� �3URWRFRO� ,��� �� -XQH������� ������
UNTS 3.”

———. 1976. “Convention on the prohibition of military or any other hostile use of environmental 
PRGLÀFDWLRQ�WHFKQLTXHV�����'HFHPEHU������������8176�����µ

White, R. 2012. “Environmental forensic studies and toxic towns.” &XUUHQW�,VVXHV�LQ�&ULPLQDO�-XVWLFH 24(1): 
105–119.

Zierler, D. 2011. 7KH�,QYHQWLRQ�RI�(FRFLGH��$JHQW�2UDQJH��9LHWQDP�DQG�WKH�6FLHQWLVWV�:KR�&KDQJHG�WKH�:D\�:H�
7KLQN�DERXW�7KH�(QYLURQPHQW. London: The University of Georgia Press.  

Zimmerer, J. 2014 “Climate change, environmental violence and genocide.” The ,QWHUQDWLRQDO�-RXUQDO�RI�
+XPDQ�5LJKWV 18(3): 265–280. https://doi.org/10.1080/13642987.2014.914701


