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/ “ - Tanks (various modifications) \ /W

P e mainly relied on the official reports from the GeneQ
=1 combat armored vehicles (IFVs, APCs) Staff of the Armed Forces of Ukraine and the Ministry of
' Defense of Ukraine for our information. We kept our data
up-to-date regularly because the number of destroyed
Multiple launch rocket systems (MLRS) vehicles was always on the rise.

=g Airplanes ' . o
. We did our calculations every Saturday—specifically on
- Helicopters 03/22/2025, 03/29/2025, 04/05/2025, 04/12/2025,
~ * Military-purpose vehicles 04/19/2025, 04/26/2025, 05/03/2025, 05/10/2025,
05/17/2025, and 05/24/2025. But we started from
07/12/2023, which helped us keep track of the current
... Speedboats situation and understand how environmental damage
was changing over time.
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Artillery systems

=== Fuel tankers

«4. Landing ships

Unmanned aerial vehicles (UAVs)

Air defense systems

- Cruise missiles : ) ) B— I
\ Specialty Vehicles e
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/ ~ Nitrogen oxides (NOx) \

Ammonia (NH3)

&, Sulfur dioxide (SOx)

@ Carbon dioxide (CO2)

«® Carbon monoxide (CO)
Non-methane  volatile  organic = compounds
(NMVOCs)

€3 Particulate matter (PM10 + PM2.5)

Heavy metals: lead (Pb), cadmium (Cd), mercury

(Hg), arsenic (As), chromium (Cr), copper (Cu),

P

-o q

nickel (Ni), selenium (Se), zinc (Zn)

environment.

Benzo(a)pyrene J

_:_,_oyed eqmpment These flgures are averaged and
take into account the typlcal ‘composition of materials,
fuel and ammunition. Each of these substances has a
specific negative impact on human health and the
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@ Problems of special equipment data analysis
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Problems of qualifying ecocide

~ The problem of qualifying ecocide in this case is related to several fundamental and complementary problems: J

1. Imperfection of Article
441 of the Criminal Code of
Ukraine. The use of
evaluative concepts, such as
"ecological catastrophe" or
"atmosphere  poisoning",
complicates the legal
interpretation and proof of
the elements of the crime

(

., p. 155)

2. The subjective side of ecocide assumes the presence
of direct intent, which is traditional for the science of
criminal law ( ., p. 155,

, edited by V. Ya. Tatsiya et al. (here-in-after
referred to as the Comentary), p. 993). Part 2 of Article
24 of the Criminal Code of Ukraine gives next definition
of direct intent: "Direct intent is if a person was aware
of the socially dangerous nature of his act (action or
inaction), foresaw its socially dangerous consequences
and desired their occurrence". In the context of the
Project, this looks illogical: as if the enemy is
deliberately destroying its own equipment in order to
harm the environment. For such a qualification to make
sense, one would have to take into account only strikes
by drones and missiles, excluding other types of
equipment.

3. Some scientific sources ( , pp. 993-994,

, pp. 511-512) note that the
actions provided for in Article 441 of the Criminal Code
of Ukraine have the potential to cause an ecological
disaster. However, the concept itself is evaluative and
does not have a clear legislative definition. Doctrinal
criteria (large area of damage, significant limitation of |
vital activity, duration or irreversibility of changes,
extinction of species, etc.) are difficult to apply to the
scattered consequences of UAV and missile attacks
throughout the territory of Ukraine. This complicates
the proof of an ecological disaster, which makes the
gualification of such actions as ecocide unlikely and
legally weak. Summing up the above, given the
imperfection of legislative techniques, the qualification
of the act (in the context of the Project) as ecocide is
extremely problematic.



https://dspace.uzhnu.edu.ua/jspui/handle/lib/56244
https://dspace.uzhnu.edu.ua/jspui/handle/lib/56244
https://chtyvo.org.ua/authors/Tatsii_Vasyl/Kryminalnyi_kodeks_Ukrainy_Naukovo-praktychnyi_komentar_u_dvokh_tomakh_Tom_2_Osoblyva_chastyna/
https://chtyvo.org.ua/authors/Tatsii_Vasyl/Kryminalnyi_kodeks_Ukrainy_Naukovo-praktychnyi_komentar_u_dvokh_tomakh_Tom_2_Osoblyva_chastyna/
https://doi.org/10.30525/978-9934-26-284-5-21
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Results \

The results of the comprehensive calculations were systematized and presented in the form of detailed tables
. and visual graphs. These materials comprehensively reflect the scale of the environmental consequences of
\_the destruction of military equipment for the atmospheric air of Ukraine and include: /
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( Data on the number of destroyed equipment\ ( Volumes of pollutants entering

Quantitative assessment of the mass of key pollutants (NOx, CO,
CO2, SOx, NMVOC, PM10+PM2.5 particulate matter, Pb, Cd, Hg,
As, Cr, Cu, Ni, Se, Zn, benzo(a)pyrene) released into the
atmosphere as a result of combustion and destruction of
equipment. Data are presented in tons and calculated for each
reporting date.

( Amount of damage in monetary equivalent \ ( Dynamics of damage growth \

Thanks to regular data updates and calculations for different
dates, a clear dynamics of the growth of pollutant emissions and
the cumulative amount of damage over time was demonstrated.
Graphic materials clearly illustrate these trends.

Detailed accounting of destroyed military equipment units by
main types (tanks, armored personnel carriers, artillery systems,
MLRS, aircraft, helicopters, automotive equipment, air defense
systems, UAVs, ships/boats, fuel tanks) as of each reporting
date.

The estimated cost of damage to atmospheric air is expressed
in hryvnias. The assessment was carried out separately for each
pollutant, and the total amount of damage was also calculated
for each reporting date.
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( % Conclusion w

The detailed and multi-stage calculations made it possible to quantitatively assess the significant scale of
damage caused to the atmospheric air of Ukraine as a result of the destruction of military equipment during a
full-scale war. The applied step-by-step approach, based on the officially approved "Methodology for
calculating fugitive emissions..." (Order of the Ministry of Environment No. 175) and the use of up-to-date data
from official sources, ensured the necessary level of validity and reproducibility of the results obtained.

These data are extremely important for documenting environmental crimes, forming an evidentiary base for
future international trials and obtaining reparations. At the same time, the limitations of existing methodological
approaches identified in the course of the work, in particular regarding the assessment of emissions from some
modern types of weapons (cruise missiles, certain types of special equipment) and specific toxic compounds
(e.g., dioxins), clearly indicate the urgent need for further scientific development, improvement, and adaptation
of national methodologies for assessing environmental damage to the realities and challenges of war. This will
require the involvement of a wide range of experts, additional research, and possibly the development of new
regulatory instruments.
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https://docs.google.com/spreadsheets/d/1SPjzatT72tyV-
jYGN7qT0O343kXu oYinOel5QKhz5g/edit?usp=sharin



https://docs.google.com/spreadsheets/d/1xmpjpf7TzQi8wnv07SUqDbntIU9U7khUHCP8csU1PfA/edit?gid=936739864#gid=936739864
https://docs.google.com/spreadsheets/d/1xmpjpf7TzQi8wnv07SUqDbntIU9U7khUHCP8csU1PfA/edit?gid=936739864#gid=936739864
https://docs.google.com/spreadsheets/d/1SPjzatT72tyV-QjYGN7qTO343kXu_oYin0el5QKhz5g/edit?usp=sharing

