
GHG emissions emitted due 
to Russia’s war in Ukraine



Aggressive invasion, genocide, killings, torturing, raping 
civil population – genocide and environmental 
degradation as a part of it –

Aggressive invasion, genocide, killings, torturing, raping 
civil population – genocide and environmental 
degradation as a part of it –ecocide

of the Russian hostilities in Ukraineof the Russian hostilities in Ukraine

Civil / critical infrastructure targets as the main target

STATE TERRORISM AGAINSTSTATE TERRORISM AGAINST
UKRAINE AND UKRAINIANSUKRAINE AND UKRAINIANS

of Ukraineof Ukraine

To destroy industrial and developmental potential



while it considered to be secondary issue during conflicts:while it considered to be secondary issue during conflicts:
ENVIRONMENT MATTERS ENVIRONMENT MATTERS 

pollution  of air, water, lands, fires, deforestation, 
destruction of ecosystems
pollution  of air, water, lands, fires, deforestation, 
destruction of ecosystems
pollution 

economic destruction

45% of Ukraine’s GDP, 75% of industry

economic destruction

45% of Ukraine’s GDP, 75% of industry

economic destruction

entering or conducting military operations of the 
nation’s protected natural areas
entering or conducting military operations of the 
nation’s protected natural areasnation’s protected natural areas

wars destroy habitats, kill wildlife, generate 
pollution and remake ecosystems entirely , 
with consequences that ripple through the decades.

wars destroy habitats, kill wildlife, generate 
pollution and remake ecosystems entirely , 
with consequences that ripple through the decades.

habitats, kill wildlife, generate
pollution and remake ecosystems entirely



institutional responds 
(governance and 

management)

institutional responds 
(governance and 

management)

social adaptation / 
instability

social adaptation / 
instability

economic 
(energy, food) 

insecurity

economic 
(energy, food) 

insecurity

The long-termThe long-term
environmental impacts of warenvironmental impacts of war



in 7 months since the large-scale of Russian invasion of Ukraine begamin 7 months since the large-scale of Russian invasion of Ukraine begam

>> cases of environmental 
damage recorded
cases of environmental 
damage recorded

mlnmln
hectares of the Emerald 
Network sites under threat 
of destruction 

hectares of the Emerald 
Network sites under threat 
of destruction 

of protected areas in 
Ukraine are under threat
of protected areas in 
Ukraine are under threat

EUR blnEUR bln

estimated losses 
including:
estimated losses 
including:

EUR blnEUR bln

11.411.4
damage to soildamage to soil

EUR blnEUR bln

24.624.6
damage for air pollutiondamage for air pollution

ENVIRONMENTAL DAMAGEENVIRONMENTAL DAMAGE



NUCLEAR AND RADIATION 
SAFETY
NUCLEAR AND RADIATION 
SAFETYTHREATS FOR UKRAINE AND EUROPETHREATS FOR UKRAINE AND EUROPE
the terrorist state continues blackmailing by 
launching missile attacks at the Ukrainian 
nuclear powers plants

under Russian occupation and regular shelling 
since March 24 2022, high risk of nuclear accident 

attacked by Russians on 19 September missile 
exploded 300 meters from operating nuclear 
powers units

The Zaporizhzhia NPP: 

The South Ukrainian NPP: 



POLLUTION 
CAUSED
POLLUTION 
CAUSEDDIRECTLY BY 
HOSTILITIES
DIRECTLY BY 
HOSTILITIES

explosive devices, and

From 24 FebruaryFrom 24 February

were neutralized in Ukrainewere neutralized in Ukraine
aircraft bombsaircraft bombs Russians troops regularly use phosphorus shells

banned by the international law 
Russians troops regularly use phosphorus shells
banned by the international law 

phosphorus shellsphosphorus shells



DAMAGE TO FORESTSDAMAGE TO FORESTS

thousand hectares 

has been liberated from occupation and need to be restoredhas been liberated from occupation and need to be restored

of forest occupied of forest occupied 

of forestof forest

mln hectaresmln hectares

Under occupation:

or in the hostilities zones or in the hostilities zones 
forestiesforesties forestry enterprisesforestry enterprises

andand

forestry enterprisesforestry enterprises



DAMAGE TO NATURAL RESERVESDAMAGE TO NATURAL RESERVES

Under threat of destruction:

EmeraldEmerald

= = 
Network sitesNetwork sites

Ramsar sitesRamsar sites thousands of hectaresthousands of hectares

AND PROTECTED ECOSYSTEMSAND PROTECTED ECOSYSTEMS

mln hectaresmln hectares

= = 

of protected areasof protected areas
in Ukraine arein Ukraine are
affected by the waraffected by the war

protected areasprotected areas
under threatunder threat

mln hectaresmln hectares

suffer from the effectssuffer from the effects
of protected areasof protected areas

of warof war

1010
88
22

National parks

National 
reserves

Biosphere
reserves

are under occupationare under occupation



DAMAGE TO WATER RESOURCESDAMAGE TO WATER RESOURCES

*according to the World bank assessment in a 10-year perspective

water management facilities water management facilities estimated amount of lossesestimated amount of losses

will be required for restoration on irrigationwill be required for restoration on irrigation

EUR mlnEUR mln

EUR mlnEUR mln

drainage and hydrotechnical structures*drainage and hydrotechnical structures*

have been damaged or destroyed have been damaged or destroyed 



IMPACT OF WAR ON RAW MATERIALSIMPACT OF WAR ON RAW MATERIALS

Russia occupied Russia occupied 

EUR trillionEUR trillion

deposits of energy resources
metals and mineral worth



GREENHOUSE GAS EMISSIONSGREENHOUSE GAS EMISSIONS

the total estimate of greenhouse gas emissions directly related 
to Russia’s armed aggression against Ukraine

CAUSED BY WARCAUSED BY WAR

million tonsmillion tons
of CO2eqof CO2eq

At leastAt least

million tonsmillion tons
of CO2eqof CO2eq

potential of greenhouse gases due to the reconstruction
of infrastructure and buildings destroyed or damaged during war  
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Why this assessment?
• Besides the humanitarian crisis, the full-scale Russian invasion of Ukraine 

negatively impacts the environment

• Local environmental damage has been documented where possible, the 
impact on the climate through emissions of Greenhouse Gasses (GHGs) 
was so far unknown

• Direct impacts of GHG emissions assessed in four sectors

• Period from the invasion in February until September (7 months)

• First assessment only, updates will follow



Transport emissionsTransport emissions

1 - Refugees and Internal Displaced Persons (IDPs)

Fuel emissions
Ammunition usage
Fuel emissions
Ammunition usage

2 - Warfare
Uncontrolled fires 
due to explosions
Uncontrolled fires 
due to explosions

3 - Fires

FOUR SECTORS ASSESSEDFOUR SECTORS ASSESSED

Emissions for reconstruction of destroyed/damaged apartments, hospital, 
roads, etc.
Emissions for reconstruction of destroyed/damaged apartments, hospital, 
roads, etc.

4 - Civilian Infrastructure



REFUGEES AND IDPsREFUGEES AND IDPs

the total estimate of greenhouse 
gas emissions related to 
movement of refugees

million tonsmillion tons
of CO2eqof CO2eq

At leastAt least



WARFAREWARFARE

From 24 FebruaryFrom 24 February
Increase military fuel consumption
Massive ammunition usage
Increase military fuel consumption
Massive ammunition usage

phosphorus shellsphosphorus shells



Total area over 1 haTotal area over 1 ha

number of firesnumber of firestotal area of fires, hatotal area of fires, ha

5160951609 area of fires of other area of fires of other 
natural components,  hanatural components,  ha

5722557225area of forest area of forest 
fires, hafires, ha

371715371715 area of agricultural area of agricultural 
fires, hafires, ha

33643364area of fires in  area of fires in  
artificial zones, haartificial zones, ha 22422242area of fires in area of fires in 

other territories, haother territories, ha

FIRES IN UKRAINEFIRES IN UKRAINE



COMPARING FIRES IN 2021 AND 2022COMPARING FIRES IN 2021 AND 2022
maps of fires (area over 1 ha) for 7 months of war on the
territory of Ukraine
maps of fires (area over 1 ha) for 7 months of war on the
territory of Ukraine

data from various satellite systems for the relevant periods data from various satellite systems for the relevant periods 

(24/02/2021-24/09/2021)(24/02/2021-24/09/2021) (24/02/2022-24/09/2022)(24/02/2022-24/09/2022)



7 MONTHS OR 214 DAYS OF 
WAR 
7 MONTHS OR 214 DAYS OF 
WAR IN UKRAINEIN UKRAINE

increased by times increased by times 

the total number of firesthe total number of fires

increased by times increased by times 

compared to the same period in 2021compared to the same period in 2021

the total areathe total area



GHG EMISSIONS RELATED TO FIRESGHG EMISSIONS RELATED TO FIRES
AFTER 7 MONTHS OF WARAFTER 7 MONTHS OF WAR
million tons of CO2e

1616
Emissions Emissions 

Total emissionsTotal emissions

2.62.6
EmissionsEmissions

0.40.4
Emissions from firesEmissions from fires

from forest firesfrom forest fires

44
EmissionsEmissions
from agricultural firesfrom agricultural fires

from fires in artificialfrom fires in artificial

of other natural componentsof other natural components

million tonsmillion tons
of CO2eqof CO2eq
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RECONSTRUCTION CIVILIAN 
INFRASTRUCTURE
RECONSTRUCTION CIVILIAN 
INFRASTRUCTURE
Example: Residential SectorExample: Residential Sector



TOTAL EMISSION FOR CIVILIAN 
INFRASTRUCTURE
TOTAL EMISSION FOR CIVILIAN 
INFRASTRUCTURE

indicatorindicator indicator
value

indicator
value percent percent 

on areas larger than 1 ha that 
occurred on the territory of 
the oblasts on the same 
calendar day as the air alarm
in the given oblast

on areas larger than 1 ha that 
occurred on the territory of 
the oblasts on the same 
calendar day as the air alarm
in the given oblast

the number of firesthe number of fires

16921692 81,90%81,90%



SUMMARY OF GHG EMISSIONSSUMMARY OF GHG EMISSIONS

movement of refugeesmovement of refugees firesfires

million tonsmillion tons
of CO2eqof CO2eq

military warfaremilitary warfare

million tonsmillion tons
of CO2eqof CO2eq

million tonsmillion tons
of CO2eqof CO2eq

reconstructionreconstruction

million tonsmillion tons
of CO2eqof CO2eq

+14.6+14.6
Nordstream 1 & 2Nordstream 1 & 2

million tonsmillion tons
of CO2eqof CO2eq



DISTRIBUTION OF GHG EMISSIONSDISTRIBUTION OF GHG EMISSIONS

The total emissions, after seven months of full fledged war,
add up to the GHG emissions of The Netherlands (7 months)
The total emissions, after seven months of full fledged war,
add up to the GHG emissions of The Netherlands (7 months)



GREENHOUSE GAS EMISSIONSGREENHOUSE GAS EMISSIONS
CAUSED BY THE 
AGRESSOR
CAUSED BY THE 
AGRESSOR

● Emissions directly and indirectly caused by military action
● Emissions that will be caused by remediating the impact of the war

● Emissions from occupied territories seized by the agressor should be always 
attributed according to international law

WAR-RELATED GHG EMISSIONS AREWAR-RELATED GHG EMISSIONS ARE

Sovereighnity of occupied territories need to be reconfirmedSovereighnity of occupied territories need to be reconfirmed

A global accounting framework is needed to attribute correctlyA global accounting framework is needed to attribute correctly



https://climatefocus.com/publications/ 

Contact: Lennard de Klerk, +36 30 3662983, lennard@klunen.com 

Download full report



• GHG emissions 7 months of war: 100 mln tCO2e. Comparable to emissions of The 
Netherlands (7 months)

• Many impacts not (yet) accounted for; real number probably much higher

• These additional emissions harm our climate; reaching 1.5 ℃ goal even more difficult

• With each extra month of Russian aggression, more climate damage will be done

Download full report:  https://climatefocus.com/publications/ 

Contact: Lennard de Klerk, +36 30 3662983, lennard@klunen.com 

Key takeaways



THANK YOU FOR ATTENTIONTHANK YOU FOR ATTENTION

PLEASE SUPPORT UKRAINEPLEASE SUPPORT UKRAINE
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