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UKRAINE

Scenarios for the 2026-2027 cold season

OVERVIEW

This ACAPS report provides an anticipatory analysis of the humanitarian situation
in Ukraine during the upcoming October 2026 to March 2027 cold season, focusing
on winterisation-specific humanitarian needs and operational considerations.
It presents four plausible scenarios that examine the intersection of two major
factors driving seasonally specific humanitarian conditions during the cold season:
the extent of disruptions to energy services (primarily examined through power
service disruptions) and the severity of seasonal temperatures. These two factors
are among the most significant drivers of cold season humanitarian outcomes and
- because of high uncertainty over both their severity and potential impact — are the
focus of this analysis.

The purpose of this report is to support operational humanitarian responders and
donors in monitoring and refining their winterisation strategies and preparedness
measures, including pre-positioning, resource allocation, response activation,
geographic prioritisation, and contingency planning, to account for different
possible scenarios. This report is intended to complement existing winter response
planning, including the 2026-2027 , by providing indicators
and thresholds against which humanitarian responders can track how conditions
are evolving against a range of plausible scenarios. While contextual conditions
(including exposure to attacks, energy system dependencies, and climate) and
existing vulnerabilities (such as adequate shelter, displacement status, and
humanitarian access) vary across the country, these scenarios describe national-
level trajectories, with geographic differences described in more detail in the
scenarios themselves.

This short-term analysis is also a companion to the 2026 report
published in March, which addresses national and subnational war dynamics
through December 2026. While those scenarios remain relevant for long-term
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planning, including understanding the trajectory of the war and its humanitarian
dynamics in Ukraine more broadly, this report focuses narrowly on the seasonal
dynamics that will drive distinct winter-related humanitarian needs and operational
considerations during the cold season from October 2026 to March 2027. While the
two sets of scenarios overlap only for October-December 2026, the cold season
scenarios should not be interpreted as an extension of the nationwide scenarios but
as applicable across all of them, as the broader scenario developments and overall
war trajectory could affect the seasonal scenarios.

ABOUT THE REPORT

Aim

This report details four plausible futures for Ukraine, each with a distinct chain
of consequences and humanitarian implications, during the upcoming October
2026 to March 2027 cold season. The scenarios focus on how the intersection of
energy system disruptions and seasonal conditions may drive cascading service
consequences to heating and water and lead to other associated humanitarian
impacts throughout the country. This report aims to inform the humanitarian
response preparations and monitoring for the 2026-2027 cold season, with a focus
on winterisation and preparedness measures related to heating, adequate shelter,
and access to other life-saving needs.

Methodology

ACAPS published annual for Ukraine in March 2026, using the chain of
plausibility approach outlined in our to cover potential nationwide
developments and their subnational implications through December 2026. The
cold season scenarios in this report complement the earlier scenarios, as energy
service disruptions and cold season conditions present unique short-term risks but
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are not treated as primary scenario variables in the annual scenarios. Because the
cold season is considered a compounding factor across all three scenarios outlined
in the nationwide report and can theoretically occur under any of the three annual
scenarios, the scenarios in this report follow a different methodology.’

These scenarios were developed between June—August, drawing on input from
national and international humanitarian organisations; UN agencies; representatives
from humanitarian clusters, working groups, and other coordination mechanisms;
civil society organisations; and experts from academia and think tanks, who
contributed through one in-person roundtable discussion, one in-person workshop,
and key informant interviews (KlIs). The collaborative process involved the following.

+ An in-person roundtable in Kyiv brought together 16 context, technical, and
humanitarian operational experts to refine the scenario methodology as part
of the Ukraine Context Analysis Dialogues.? This consultation helped identify
potential drivers of cold season humanitarian conditions beyond damages to
energy infrastructure. While participants noted a range of contributing factors,
ACAPS analysis of secondary data and available datasets identified energy
service disruptions and cold season severity as the main factors driving the
cold season scenarios.

+ Four targeted Klls were held with humanitarian cluster representatives and
INGOs focused on winterisation, security, and energy sector dynamics. This
shaped ACAPS’' understanding of the data landscape on energy, helped
test and refine the methodology, and informed the development of the
energy service disruption indicator. Further details on this indicator, the cold
season severity indicator, and their respective limitations are provided in the
relevant sections below. Based on the roundtable and KllIs, as well as its own
analysis of secondary data sources, ACAPS developed the methodology, four
preliminary scenarios, and their narrative descriptions, which were presented
at a subsequent workshop.

+ One in-person scenario-building workshop in Kyiv totalling 13 participants
with technical, security, and operational humanitarian expertise, particularly
on winterisation, refined the scenarios and their descriptions and identified
their humanitarian and operational impacts.

ACAPS developed four scenarios using the two-axis approach (also known as the
2x2 matrix technique or key factors analysis), illustrated on page 5. In general,
this methodology generates relevant scenarios by placing two high-impact, high-
uncertainty factors that influence the future of the issue under study on two axes that
cross to form four distinct scenarios. In this case, while a baseline level of disruption
is expected during the upcoming cold season, the high degree of uncertainty over
the severity of both energy service disruptions and cold season conditions is the
basis for the two axes that formulate the four scenarios detailed in this report.

The scenarios are assigned both likelihood and impact scores based on ACAPS
analysis, with scenarios ordered by impact score.

Each axis of the 2x2 matrix — high- or low-energy disruption severity and severe
or mild cold season conditions - is independently rated from 1 to 5, with one
being low likelihood/impact and five being extremely likely/major impacts. These
assessments reflect the expected likelihood and humanitarian significance of each
factor level.

Each scenario is a combination of two factor levels, so scenario-level likelihood and
impact scores are derived by averaging the scores for the two axes that form that
particular scenario. For example, Scenario 1 (high energy disruption / severe cold
season) combines likelihood scores of 4 and 2, producing an average likelihood of
3, and impact scores of 5 and 4, producing an average impact of 4.5.

Because the final scenario scores are expressed as integer values and the scenarios
need to be differentiated according to their relative humanitarian impact, the

1 Acompounding factor is one that would worsen the humanitarian situation and is not specifically mentioned in any scenario but could happen in combination with any scenario. While the cold season itself is a predictable factor in that it occurs every year in Ukraine, the
uncertainty around the severity of both climatological conditions and energy service disruptions, as well as their impacts, act as a multiplier of humanitarian conditions in any of the conflict trajectories detailed in ACAPS' nationwide scenarios.
2 The Ukraine Context Analysis Dialogues are informal but structured gatherings that aim to provide a space for national and international analysts, researchers, academics, and contextual experts to exchange insights, discuss emerging trends, and share on-the-ground

realities in an accessible and low-pressure setting.



averaged scores are converted to integer scores while preserving the resulting
ordinal ordering. Impact is emphasised in this ordering because the scenarios are
intended to inform humanitarian planning and prioritisation.

Limitations

Scenarios are not exhaustive forecasts or predictions of the future but frameworks for
exploring possible futures and their impact on humanitarian needs and operations.
Because the four scenarios reflect the combinations produced by the two selected
axes, any scenarios excluded are primarily futures driven by other key uncertainties
and not additional combinations of these two variables. For this reason, we did not
consider all possible scenarios for the upcoming cold season in Ukraine and instead
focused on plausible ones most useful for humanitarian decision makers.

Data and information gaps also limit the analysis. Limitations related to long-range
seasonal forecasting make it more difficult to accurately predict upcoming cold
season conditions and their timing, scope, extent, and duration so far in advance,
necessitating the inclusion of both a mild and severe cold season in the scenarios.
The cold season severity indicator in the scenario matrix is a simplified factor
defined by the established temperature thresholds detailed below, while the energy
disruption severity indicator is a proxy indicator that prioritises power services.

There are also gaps in publicly available information. Sensitivities in Ukraine around
energy sector information limit publicly available, up-to-date, and consolidated
information for analysing the energy situation. Restricted public information also
limits assessment of the relationship between energy infrastructure damage,
generation capacity, and service disruption and could affect both the accuracy
and timeliness of the composite energy-disruption score. Limited data on energy
dynamics and winterisation needs in Russian-occupied territories means that these
scenarios primarily reflect conditions in areas under the control of the Government
of Ukraine and may systematically underrepresent conditions in Russian-occupied
territories of the country
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INTRODUCTION AND KEY FACTORS

The cold season scenarios provide a seasonal companion to the annual scenarios
- continued war without resolution, reduction of hostilities, and escalating war -
that ACAPS details in a , Which covers the period until 31 December.
While those scenarios remain relevant for the longer-term outlook of the war in
Ukraine, these scenarios focus more narrowly on how the severity of both energy
service disruptions and seasonal conditions will shape distinct humanitarian needs
and the winterisation response during the upcoming cold season (October 2026 to
March 2027). These factors — and the effects of their interactions with each other
and with existing vulnerabilities in Ukraine — are major determinants of people’s
access to heating, water, healthcare, and other services critical for cold-weather
survival in any of the macro-level scenarios published in March. For example, the
humanitarian impacts of the same temperature conditions will vary depending on
the level of energy disruption, while the consequences of a given level of energy
disruption and and existing vulnerability become more severe as temperatures fall.
The macro trajectory of the war could substantially affect the scenarios’ likelihoods
and humanitarian consequences — for example, if a winter ceasefire comes into
effect and substantially reduces attack-related energy disruptions.

Some factors, such as the extent of continued international assistance and
diplomatic efforts, are covered extensively in the March 2026 scenarios and held
constant across the cold season scenarios; this report focuses narrowly on the
immediate seasonal risk and its humanitarian and operational relevance. Other
factors, such as the impacts of the Middle East conflict on Ukraine and instensified
Russian attacks on Ukrainian logistics and fuel facilities, are a shared risk factor
across scenarios. Baseline vulnerabilities, such as economic conditions, are
common across the scenarios but evolve and manifest differently in each of them.

Because the report assesses two variables against each other, ACAPS defines
clear thresholds for each variable to understand which scenario may unfold. These
thresholds can determine when the humanitarian response should begin planning
against other scenarios, as conditions could move between scenarios during the
cold season.

Figure 1. Two-factor matrix to develop scenarios

Energy disruption severity

The initially used a single measure - the change
in the number of Russian attacks damaging energy infrastructure - to approximate
energy service disruptions. Consultations since then, including a roundtable held
with peer organisations in June 2026 as part of ACAPS’ Ukraine Context Analysis
Dialogues, highlighted an important limitation in that approach: damage to energy
infrastructure alone does not determine whether people can actually access heating,
power, and other essential services during the cold season. Other relevant factors
include, for example, how much strain the system is already under, the resilience
of the energy system, and how many people actually lose service. Some of these
elements cannot be captured in an indicator, however, because of practical and data
limitations. Based on available data, ACAPS has developed the Energy Disruption
Severity indicator as a proxy indicator to account for different cold-season elements
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of the pathway from energy disruption to humanitarian impact — namely, energy
infrastructure damage, system stress, and service loss.

The Energy Disruption Severity indicator is designed as a composite measure
combining the three dimensions, each scored from 0 to 2. Given the data
limitations detailed above, the indicator is specifically a power-service proxy used
to approximate broader energy disruption. The three dimensions, which represent
different parts of the causal chain leading to humanitarian impact, are weighted
equally as a simplifying assumption: there is no available scientific or empirical
evidence establishing that any one dimension contributes more than the others
to humanitarian outcomes during the cold season, and equal weighting was not
separately tested or validated during consultations or Klls.

Table 1. Energy Disruption Severity indicator scoring table

The scores for the three dimensions are combined into an aggregate score ranging
from 0-6. A score of 4-6 indicates high energy disruption severity, while a score
of 0-3 indicates low severity. A score of 0 does not mean an absence of energy
disruption but instead that it remains low relative to recent cold seasons. Ukraine’s
energy system remains under sustained pressure regardless of scenario, and the
0-6 range should be read as a sliding scale of how severe that disruption becomes,
not as a judgement of whether disruption occurs at all.

To distinguish expected seasonal change from additional energy system stress,
ACAPS developed thresholds for each dimension based on historical data. The
thresholds for each dimension were based on observed ranges and percent changes,
detailed further in the succeeding sections; the 2022 cold season was excluded
from the analysis because of incomplete data. The datasets used and referenced
above are updated at least weekly, so the same thresholds can be used to regularly
analyse cold season data. This allows responders to track whether conditions are
improving or worsening in real time instead of assessing changes after the fact or
at the end of the cold season only.

One notable limitation is that this indicator lagely measures disruption to power
services. ACAPS explored possible proxies for heating-specific disruption,
including natural gas import volumes, but found no publicly available dataset that
was robust, current, and up-to-date enough to meet the same criteria used for the
other dimensions. While heating is not directly incorporated into the composite
score, because Ukraine’s heating and power systems are closely interconnected
(see below), ACAPS assumes a meaningful share of heating disruption is captured
indirectly through the system capacity and service continuity dimensions, even
without a dedicated heating indicator. ACAPS treats heating as a compounding
factor across all cold season scenarios, meaning that heating loss would make
any scenario worse and that severe heating loss would be an additional signal that
conditions are moving towards a higher-disruption scenario, particularly as national
aggregate capacity may differ from local network constraints, service capacity, and
demand spikes.

ACAPS has tested these ranges against previous cold seasons in Ukraine from 2022
onwards, but because the indicator functions as a proxy, there are notable limitations.



While the aggregate score may mask a severe result for one dimension, this should
be considered a factor driving service disruptions in combination with the severity of
cold season conditions and the corresponding scenario. At the same time, because
different configurations of scores for individual dimensions can produce the same
aggregate score, the humanitarian implications of those configurations could be
different and should be considered a limitation in the indicator.

Energy infrastructure damage

The Energy Infrastructure Damage dimension of the Energy Disruption Severity
indicator is measured using , which records
publicly documented incidents of damage or destruction to infrastructure in Ukraine.
The data is captured from publicly available sources daily and can be filtered by
infrastructure type. For these scenarios, damage to energy infrastructure in Ukraine
is a useful proxy for the war-related hazard stemming from Russian attacks that
contributes to energy disruptions during the cold season.

To help distinguish between expected seasonal increases and abnormal
deterioration, three thresholds for the Energy Infrastructure Damage dimension
have been developed based on ACAPS analysis of infrastructure damages data and
historical ranges based on each complete cold season since 2022. The thresholds
are as follows.

+ Low: a score of 0 is given if the monthly average damage during the cold
season increases by 30% or less compared to the preceding warm season'’s
monthly average. The cold season from 2023-2024 recorded a 24% monthly
average increase in damages to energy infrastructure compared to the warm
season in 2023, scoring a 0.

Moderate: a score of 1 is given if the monthly average damage increases
between 31-100% compared to the preceding warm season’s monthly average.
The cold season from 2025-2026 recorded a monthly average increase in
damages of 95% compared to the warm season in 2025, scoring a 1.

+ High: a score of 2 is given if the monthly average damage increases by more
than 100% compared to the preceding warm season’s monthly average. The
cold seasons from 2022-2023 (which recorded a 161% increase compared to
the previous warm season) and from 2024-2025 (136%) each score a 2.

Figure 2. Damages to energy infrastructure in Ukraine

The Russian military has targeted Ukraine’s energy infrastructure since the start of
the full-scale invasion, with the resulting damage contributing to service disruptions
that lead to cascading effects on the provision of power, heating, and water. These
disruptions also affect services reliant on functioning energy and utility services,
such as health facilities, transportation services, IDP centres, and collective sites,
particularly during the cold season when energy demand peaks. The extent of
energy service disruptions depends on the asset affected, system redundancy,
and repair capacity, but in general infrastructure damage is more consequential
during the cold season primarily because higher demand reduces spare system
capacity, repairs become more difficult, and loss of power and heating has greater
humanitarian consequences at low temperatures



This dynamic materialised during the 2025-2026 season; as temperatures fell,
Russian forces struck electricity generation, transmission, and distribution facilities
at least 423 times between October 2025 and March 2026, including 48 coordinated
attacks that affected three or more regions simultaneously . While
Ukraine has worked to restore capacity and damaged assets, its ability to repair
and restore infrastructure is complicated by security and seasonal conditions, as
well as depleted inventory of equipment, labour gaps, and funding gaps. Together,
this suggests that coordinated and targeted attacks on energy infrastructure are
associated with greater system stress and service disruption, particularly if the
scale of damage outpaces the ability to restore capacity.

The threat posed by Russian drone and missile attacks is also evolving as Russian
production of drones and missiles increases. For example, estimates indicate that
Russia can produce around 3,000 new drones per month
. This suggests that Russia has the capacity to continue targeting
Ukraine’s energy infrastructure in the coming cold season, though the extent of
damage will depend on target selection, Ukrainian interception rates, and the
effectiveness of attacks against the energy grid. At the same time, the depletion
of Ukraine's anti-ballistic interceptor stocks has strained its air defence capacities,
meaning Russian ballistic missile threats are becoming harder to protect against.
Such attacks have also intensified in 2026, as Russia has the capacity to produce
more than 200 cruise and ballistic missiles per month, enhancing its ability to
sustain or increase attacks, though these figures are difficult to independently verify
. Drone modifications are also complicating
air defences. In August 2026 alone, Russian forces deployed more than 2,800 jet-
powered drones in Ukraine; these are harder to target with air defences because of
their speed and manoeuvrability

System capacity stress

The System Capacity Stress dimension measures to what extent the energy system
is under pressure during the cold season. Since there are no publicly available real-
time figures on Ukraine’s energy system capacity at any given moment, ACAPS
uses Energy Map's dataset tracking to calculate net
electricity imports as a proxy for energy system capacity.

Key informants pointed to electricity imports data as a suitable proxy for system
capacity stress because Ukraine both imports and exports electricity throughout
the year as part of its efforts to balance the system year-round . While
import capacity, energy prices, cross-border availability, planned maintenance,
or commercial decisions could affect the import balance, in general a higher net
import balance reflects the system’s reduced ability to generate sufficient power to
meet demand, particularly during the cold season. Ukraine imports electricity when
domestic generation cannot meet demand - for example, following an attack on
generation infrastructure or because seasonal demand outpaces capacity — and
exports electricity when it has a surplus, typically during milder months with strong
nuclear and renewable output, with domestic consumers generally prioritised over
exports. This means a rising net import balance during the cold season is a reliable
signal of growing system stress, not simply of trade activity.

To help distinguish between expected seasonal increases and abnormal
deterioration, three thresholds for the System Capacity Stress dimension have been
developed based on ACAPS analysis of electricity import-export data and historical
ranges based on each complete cold season since 2022. The thresholds are as
follows.

+ Low: a score of 0 is given if the monthly net import average during the cold
season is 60,000MWh or less. Monthly average net imports during the 2022-
2023 cold season reached 9,489MWh; during the 2023-2024 cold season,
monthly net imports averaged 58,768MWh.

+ Moderate: a score of 1 is given if the monthly net import average during the
cold season reaches between 60,001-200,000MWh. Monthly net imports
averaged 195,438MWh during the 2024-2025 cold season, which was also
characterised as a mild winter.

+ High: ascoreof 2is givenif monthly netimports during the cold season average
more than 200,000MWh. During the 2025-2026 cold season, considered the
most severe so far during the full-scale invasion, monthly average net imports
reached 730,198MWHh.
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This demonstrates that the scoring and thresholds broadly align with the experience
of the past four cold seasons in Ukraine and that the use of net import data serves
as a useful proxy for estimating system stress during the cold season.

Figure 3. Ukraine’s seasonal net electricity imports

Though relevant for winter heating, natural gas was not accounted for in the system
capacity stress dimension owing to data limitations. The mechanisms and reasons
for natural gas trade operate differently than for electricity as Ukraine typically
imports natural gas for storage before the cold season begins. According to the
Ukrainian Government, the country had reached its 2026-2027 storage target of
14.6 billion m3 by late August 2026, a month ahead of schedule, against a minimum
required level of 13.2 billion m3 to get through the cold season under its baseline
scenario . Attacks on gas production and energy infrastructure have
intensified, however, with hits on energy facilities rising by 36% in the first half of 2026
compared to the same period in 2025; while gas production has remained stable,
continued attacks on gas facilities suggest that early storage does not eliminate

. If attacks
on gas production, import, and storage facilities continue and Ukraine is unable to
increase domestic gas production sufficiently, it will rely increasingly on emergency
natural gas imports during the cold season. That said, one key baseline assumption
is that higher natural gas prices in Europe, particularly given the conflict in the Middle
East, and financial pressures facing Ukrainian gas companies, including Naftogaz,
will persist through the cold season, potentially limiting how much gas Ukraine can
purchase beyond its minimum targets

the risk of an in-season shortfall

Service continuity gaps

Service continuity gaps — the extent to which power disruptions affect people’s
day-to-day access to electricity — are measured using the number of consumers
affected by outages as a proxy. This complements the Energy Infrastructure
Damage dimension, which tracks the physical scale of attacks on energy assets,
and the System Capacity Stress dimension, which tracks the system-wide supply-
demand balance via net electricity imports. Measuring consumers affected by
outages captures disruption at the point where people actually experience it, not
at the level of physical assets or grid-wide balances, making it the most direct
available proxy for service loss within this framework. ACAPS uses the Energy
Map dataset on the , which
captures daily data from local Distribution System Operators (DSO) and Regional
Military Administrations (RMA) on the number of consumers affected by blackouts.

The Service Continuity Gaps dimension counts the monthly average of cosumers
who lost power. It does not distinguish unique people affected from repeated counts
of the same consumers over multiple days, nor does it capture how long outages
last or how often they recur — meaning a short, one-time outage and a prolonged,
repeated one could produce similar scores despite very different humanitarian
impacts. It also reports a national average, which can mask whether outages are
spread thinly across the country or concentrated heavily in one region. These are
important limitations given that outage duration and geographic concentration are
relevant drivers of humanitarian severity in the scenarios, but ones that also reflect
the broader data limitations on energy disruptions in Ukraine.
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To help distinguish between expected seasonal increases and abnormal
deterioration, three thresholds for the Service Continuity Gaps dimension have been
developed based on ACAPS analysis of consumer power loss data and historical
ranges based on each complete cold season since 2022. The thresholds are as
follows.

+ Low: a score of 0 is given if the monthly average of consumers affected during
the cold season reaches 500,000 or less.

+ Moderate: a score of 1 is given if the monthly average of consumers affected
during the cold season is between 500,001-1,000,000. The cold season in
2023-2024 (660,846 monthly average consumers losing power) and 2024-
2025 (520,174) score here.

+ High: a score of 2 is given if the monthly average of consumers affected
during the cold season exceeds 1,000,000. The 2022-2023 cold season saw
a monthly average of 1,422,780 consumers affected by blackouts, while in
the 2025-2026 cold season, a monthly average of 2,521,470 consumers lost
power.

While Ukraine’s energy sector continues to adapt to evolving security threats and
capacity constraints, including repairing damaged infrastructure while adding
new protections, capacity, and small-scale, off-grid generation, it faces significant
challenges in meeting demand during the cold season amid continued Russian
attacks on energy infrastructure and degraded system capacity. The Council of
the European Union estimates that half of Ukraine’s energy infrastructure has been
destroyed since the full-scale invasion began in February 2022, a loss of roughly
24.5GW of generation capacity and around 70% of the country’s pre-war capacity (EC
accessed 07/09/2026). The discrepancy shows that destruction was likely concentrated
in Ukraine’s largest-output assets — major thermal, hydro, and nuclear plants -
disproportionate to their share of total infrastructure. As the source only accounts
for destroyed (not damaged, occupied, or otherwise unavailable) infrastructure,
both figures likely understate the total disruption to Ukraine’s energy system.
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Figure 4. Consumers losing electricity in Ukraine

Source: Energy Map (accessed 17/09/2026)

Measuring energy disruption severity

Table 2 summarises how each previous cold season would be scored in the Energy
Disruption Severity matrix based on the thresholds and scoring detailed above.

Table 2. Energy Disruption Severity indicator scoring summary for cold seasons
since 2022
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The scoring table above demonstrates that no single
dimension accurately captures the energy disruption
severity accurately on its own but that the dimensions
work together to present a more holistic overall picture
of each cold season. For example, energy infrastructure
damage alone would suggest that the 2025-2026 cold
season was less severe than those from 2022-2023
and from 2024-2025, even though power outages were
more severe in terms of duration and impact. This tracks
with the change in Russia’s targeting pattern during the
cold season and the analysis from the consultation
discussions that the number of damages alone does not
translate into energy service disruptions. The system
stress and service continuity indicators fill that gap by
showing the strain on the system and on consumers
once damage has accumulated.

Cold weather conditions

Ukraine’s cold seasontypicallyruns from October—March
of the following year, though cold weather conditions can
last through mid-April. The provision of heating typically
begins in late October or early November, depending on
weather conditions and decisions at the oblast level.
During this season, the climate in Ukraine is typically
characterised by prolonged sub-zero temperatures,
particularly from December-February. While the whole
country can be exposed to severe cold, the central,
eastern, and northern oblasts typically experience the
highest cold weather hazard levels (REACH 02/06/2026;
WHO 01/12/2025).
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Map 1. Damages to energy infrastructure and cold exposure by oblast, 2025-2026 cold season

Source: ACAPS using data from WHO (01/12/2025)

Note: because the exact coordinates of damages are not always known, to account for damages recorded in Russian-occupied territory,
ACAPS excluded raions where less than half of the territory is under Ukrainian-government control from the data analysis on damages,
following the approach used in REACH's Cold Spot Risk Assessment 2026/2027. Thresholds for low, medium, and high damages to energy

infrastructure were developed using a logarithmic transformation of oblast-level damages data from the 2025-2026 cold season.
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Because limitations with long-range seasonal forecasting make it impossible to
accurately predict the exact severity of a cold season this far in advance, this report
considers both mild and severe cold seasons. While initial forecasts are sometimes
available as early as October, these are not always accurate or indicative of how the
cold season will unfold, as the 2025-2026 cold season demonstrated. The 2025-
2026 cold season, considered severe, broke from the pattern of the three preceding
comparatively mild winters recorded since the start of the full-scale invasion in
Ukraine. Pre-season forecasts from the Ukrainian Hydrometeorological Center
anticipated a winter 1.5-2° C above the long-term average, with cold spells generally
lasting three to seven days and minimum temperatures ranging from -5° to -18° C

. The 2025-2026 cold season ended up being Ukraine’s coldest in
15 years, with an average seasonal temperature of -4° C and sustained sub-zero
conditions, including temperatures below -20° C in several regions.

Because -10° C is aminimum threshold for severe cold, it is likely that daily minimum
temperatures were below the reported average in different locations across the
country . The contrast between the relatively mild
pre-season forecast and the actual conditions that materialised demonstrate the
need to retain both a mild and severe cold season as part of the scenario logic.

The WHO evaluates severe cold as a nationwide environmental and occupational
health hazard in Ukraine, defined by the average number of days between October-
March over the past 20 years during which the minimum daily temperature was
lower than -10° C. Using this definition at the oblast level, ACAPS classifies the cold
season as either:

« mild, with sustained minimum temperatures at or above -10° C between
October 2026 and March 2027, or

+ severe, with sustained minimum temperatures below -10° C during that same
period.

All oblasts experience days with minimum temperatures below -10° C, meaning
they can all be exposed to severely cold conditions. At the same time, the duration,
frequency, timing, and geographic extent of cold spells also play a role in shaping
humanitarian impacts, though these dimensions are impossible to predict so far in
advance.

Ukraine’s degraded energy generation capacity diminishes its ability to meet
demand during periods of severe cold, when need for power and heating increases.
In January—February 2026, during the coldest stretch of the cold season and after
a wave of Russian attacks on the energy sector, Ukraine’s available domestic
generation capacity fell below 1T0GW, while demand exceeded 18GW .
Electricity imports, which rose to around 1.7-2.1GW after mid-January, covered only
a fraction of this gap, meaning the remainder was managed through power cuts

. The average daily duration of scheduled electricity outages
in January 2026 reached up to 16 hours, though some households experienced
multi-day losses of power, heating, and water — demonstrating how the concurrence
of severe cold, reduced generation capacity, and prolonged outages can amplify
energy system stress and service disruption

Cold season conditions can also reduce the system’s tolerance for disruption,
particularly in large centralised networks that are difficult to restart. Prolonged snow
coverage and periods of freezing temperatures can also complicate movement,
slow repair operations, and reduce access to remote settlements, particularly in
rural and frontline areas where infrastructure and transport networks are already
degraded. These conditions may affect both humanitarian logistics and civilian
access to health services, markets, heating support, and evacuation routes
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Power and heating in Ukraine

Ukraine’s energy grid — and the provision of power, heat, and water — generally
depends on an interconnected system in which electricity and natural gas (as
well as solid fuel) together sustain homes, businesses, and public infrastructure,
including water supply and sewage systems. This interconnectedness becomes
especially critical during the cold season, when disruption to the electric grid,
gas supply, or both can cascade into simultaneous heating, water, and sanitation
failures, with the extent of cascading failure depending on the configuration of
local systems.

Most of Ukraine’s heat supply is generated by natural gas, with combined heat
and power (CHP) plants, which generate both electricity and heat from the same
fuel source and distribute hot water through a network of pipes, providing an
estimated third of the country’s total heat supply (IEA 10/09/2024 and 22/10/2025).
Heating in Ukraine is provided through four main methods (OHCHR 19/09/2024):

1. district heating — most common in large cities, where multi-storey
apartment buildings are connected to centralised networks

2. individual gas boilers —common in individual homes and smaller buildings;
uses gas to generate heat but requires electricity to ignite, circulate hot
water, and operate safety controls

3. electric heating - fully reliant on electricity and typically used as a backup
option or in areas without gas access

4. solid fuel — more common in smaller settlements; comprises stoves or
burners independent of the energy grid that rely instead on firewood,
coal, or other solid fuel, though household resilience still depends on fuel
availability, affordability, transport/access, and storage.

Most electricity is generated by nuclear power plants and supplemented by
thermal generation that runs on coal or gas, hydropower, and renewables such
as solar and wind power (SCM 27/02/2026). Thermal and hydro plants can quickly
adjust output to meet cold-weather demand peaks but have been the main
targets of attacks, while wind and solar power are harder to target but cannot be
relied on to produce power when demand is highest. Apart from being its own
power source, electricity also acts as an enabling input for heating and water
service provision even where the underlying fuel or water supply might otherwise
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be intact. Utility services are dependent on backup power availability, though the
availability of options such as generators depends on operational costs, fuel
availability and affordability, and logistical constraints.

Power outages can prevent individual gas boilers from circulating hot water and
hamper district heating networks by disabling pumping and control systems,
even where war-related damage has not operationally affected the CHP itself
(REACH 18/09/2024). Conversely, damage to gas supply systems or to a CHP’s own
generation capacity can leave entire neighbourhoods without heat. The ability of
households to switch to electric heating depends on the availability of equipment,
electrical capacity, affordability, and the condition of the grid, with widespread
switching itself increasing demand on a stressed grid during a period of reduced
capacity.

Water and sanitation are similarly dependent as water supply, treatment,
and sewage systems rely on electric pumping stations to move water in and
wastewater out of the distribution network. A power outage can cut off water
supply even where no water infrastructure has been directly damaged. Sewage
systems are a notable point of failure, carrying additional associated public
health risks associated with the loss of wastewater pumping, overflow and
contamination, and the inability to operate treatment facilities (Kl 29/07/2026).

This system interdependence means that attacks on any one part of the system
can cascade through others, amplifying the risk of combined heating, water, and
sanitation impacts well beyond the immediate damage. Household sensitivity to
disruption depends on heating type, water source, housing type, income, ability to
purchase fuel or access alternative heating sources, and electricity dependence.
For example, households reliant solely on centralised heating without access to
sufficient alternatives are exposed to this cascading risk, particularly in urban
areas most exposed to centralised system failure. Households with alternative
heating methods, such as solid fuel stoves, and independent water sources, such
as wells, may better withstand disruption to the centralised grid, provided they
have secure access to solid fuel and their water source is not itself electricity-
dependent. This means electricity service continuity serves as a useful partial
proxy for wider heating and WASH disruption despite those services not being
directly incorporated into the energy service disruption indicator.
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SCENARIOS AND HUMANITARIAN IMPLICATIONS

To inform and support winterisation preparations, the scenarios below consider
how the two selected factors — cold season conditions and the extent of energy
service disruptions — can intersect to create compounding risks to people’s access
to heating, water, and other life-saving needs during the coming cold season. The
implications are not uniform across the scenarios; these two key factors overlap
with existing vulnerabilities to create distinct conditions and needs in each scenario.
The two axes determine the scenario conditions, while factors such as geographic
exposure, housing damage and access, displacement, and income determine who
is most affected and how severely.

Figure 1 summarises the two axes approach (also known as the 2x2 matrix technique
or key factors analysis) used to develop the scenarios, which are described in
more detail along with their humanitarian and operational implications below. The
scenarios are assigned both likelihood and impact scores and are ordered in terms
of impact; the methodology note outlines this process further.

SCENARIO1

High energy disruption + severe cold season

Ukraine experiences high energy service disruptions (within the 4-6 scoring range)
as a result of continued attacks on its energy infrastructure, degraded system
capacity, and widespread service loss. Workshop participants noted that without
improved air defences against Russian missile and drone threats, Russia could
need fewer weapons to target energy infrastructure and expand its target list to
smaller cities and towns not previously subject to significant attacks. Reduced
repair capacity and accumulated service degradation could also contribute to high
energy service disruptions, particularly as severe cold conditions drive demand

for energy and heating services and extreme cold, growing insecurity, and general
labour shortages slow repair efforts further. The consequences of service loss vary
according to system configuration. Cities with large, centralised heat production
face a concentrated single point-of-failure risk, as damage to CHPs is a key
vulnerability, making heating loss the dominantrisk. Onthe other hand, in cities where
decentralisation has progressed, they face more distributed electricity-dependent
disruptions. In either case, system dependencies broadly drive knock-on effects
for water and sanitation, transportation, communications, and other services. In
general, power loss becomes prolonged and widespread, with blackouts regularly
extending beyond 16 hours and, in large urban centres depending on centralised
power through CHPs, lasting longer than 72 hours

Severe cold hits a system already absorbing escalating energy service disruptions.
Low temperatures compound the direct effects of targeted attacks, reduced system
capacity, and widespread service loss. Burst and frozen pipes require extensive
replacement and prolong water-service outages even after energy supply is restored.
The severe cold weather conditions drive increased heating demand and, where
possible, households to switch to electric heating; at the same time, demand is
redistributed onto functioning infrastructure, with the combination of these factors
increasing the load on functioning utilities and causing service disruptions to occur
sooner and more often.

Humanitarian implications

Humanitarian needs in this scenario are cross-sectoral given that high energy
disruptions would affect multiple other sectors, with severe cold acting as a multiplier
of needs. WASH services, particularly sanitation, are an acute concern, particularly
as power cuts disrupt water pumping, treatment, and freeze prevention for water
and sewage lines in low temperatures. Power disruptions also affect the ability of
health facilities to keep running at the same time that prolonged cold exposure and
inadequate access to heating drive a rising caseload of acute respiratory infections.
Power disruptions also disrupt safe food storage, while cooking capacity is
affected as well. Other needs noted include shelter, NFls, protection, and education,
particularly as heating outages may constrain in-person learning and prolonged
power outages limit online access to education.
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Urban areas including Chernihiv, Dnipro, Kharkiv, Kherson, Kyiv, Mykolaiv, Odesa,
Sumy, and Zaporizhzhia, where populations are dependent on centralised heating,
are particularly vulnerable to service disruptions in this scenario; persistent
insecurity, proximity to hostilities, existing infrastructure damage, and reduced
generation and heating capacity compound this vulnerability. Older people and
people with disabilities and mobility constraints are especially exposed owing to lift
failure in multi-storey buildings, electricity-dependent assistive and medical devices,
difficulty reaching Points of Invincibility, or inability to collect water, fuel, and other
essential goods. Points of Invincibility — Ukraine’s existing network of government-
run heating and charging centres activated during extended blackouts — remain a
key coping mechanism but are not always sufficiently accessible or geographically
dispersed. If prolonged outages affect large urban populations simultaneously,
demand for invincibility points may exceed available space, power, heating, WASH
services, or staffing at these sites, which could generate additional protection
and accessibility concerns for older people, people with disabilities and mobility
issues, and families with children. By contrast, rural households generally have
greater infrastructure autonomy but still experience continued needs as access to
affordable solid fuel, functioning wells and pumps, transport, income, markets, and
humanitarian assistance shape their vulnerability.

Workshop participants noted that, under this scenario, households are likely to face
increasingly difficult expenditure trade-offs, depleting savings or reducing health
and other essential spending for warmth and heating. IDPs, who are income- and
rent-dependent, and older people, people with disabilities, mobility issues, or chronic
health issues, for whom mobility or fixed incomes are a constraint, have greater
cost exposure. Cash assistance can help where markets and health services remain
physically reachable, but it should also account for reduced purchasing power and
higher prices of fuel and other essential goods; at the same time, it cannot resolve
physical shortages or disrupted market supply, so where market functionality is
affected, in-kind assistance would be needed.

Scenario 1 creates significant or sustained displacement from otherwise intact
cities, amid prolonged failures of power, heating, and water systems under sustained
severely cold conditions, particularly when outages last more than 72 hours. Income
plays a central factor in where people displace to; those with income flexibility are

likely to temporarily displace to family or secondary homes in smaller towns or other
regions less dependent on centalised utility services. Those arriving at collective
sites or transit centres will require NFIs and adequate access to heating, while these
facilities also require mitigation measures to prevent overcrowding and subsequent
health risks, including adequate water supply and sewage services.

SCENARIO 2

High energy disruption + mild cold season

Russia continues both targeted and large-scale attacks on heating and electricity
generation, while system capacity stress grows and service continuity gaps become
widespread — leading to frequent service disruptions beyond 16 hours, though this
does not always translate into multi-day outages. Centralised systems built around
CHPs remain particularly vulnerable if they are damaged or experience disruptions.
As a result, cities more dependent on central heating are exposed to heating-
specific risk, while disruptions to electricity generation in more decentralised
systems can still generate cascading effects for water, sanitation, transporation,
and communications services.

At the same time, this scenario sees a milder winter overall. While this does not
eliminate significant humanitarian risk, as the impacts of the war and a degraded
energy system mean Ukraine’s infrastructure remains highly vulnerable to disruption,
milder weather conditions materially affect demand, repair conditions, household
exposure, and the consequences of service loss to mitigate severe and widespread
humanitarian impacts. For example, milder conditions allow for faster repairs and
mitigate increased system load, allowing for faster recovery and limiting the extent
of emergency or unscheduled outages. The central variable shaping severity in this
scenario is the time duration of any given disruption, which becomes more important
relative to temperature exposure in determining household coping capacity.



Humanitarian implications

Needs are broadly similar to Scenario 1 but at lower intensity, with the difference
following milder cold season conditions: reduced cold exposure, lower heating
demand, fewer freeze-related infrastructure failures, less pressure on health
services, and greater ability to remain safely at home despite outages. Without
widespread severe cold, humanitarian impacts concentrate around locations
experiencing the most serious infrastructure damage and outages. Under mild
conditions this produces different heating, health, WASH, and displacement effects
than the same outage during severe cold. For example, there are fewer cold-related
illnesses and injuries, as well as less exposure-related morbidity. Education needs
bifurcate depending on the nature of local disruption: distance learning is affected
where internet or electricity access is lost, while in-person schooling is affected
separately where heating specifically is unavailable.

At the same time, a key operational risk is that many of the impacts in this scenario
build up slowly rather than presenting as a visible, acute emergency, which can
make it harder for affected households to be recognised as in need of assistance.
Cash assistance remains a broadly effective response mechanism in this scenario,
helping households cope with prolonged service outages, though access to and
affordability of alternative heating sources may mitigate the reach of this assistance
and require different modalities such as in-kind assistance.

Workshop participants noted that displacement under this scenario is driven more by
income and affordability pressures than immediate energy and utility disruptions, as
housing remains habitable for longer periods despite service losses. This scenario
could generate substantial short-duration circular movement, a pattern that may
be undercounted by current displacement monitoring tools. The most vulnerable
populations are, by contrast, more likely to remain in place rather than relocate
owing to a lack of financial resources, mobility constraints, livelhood constraints,
social ties, lack of alternative accommodation, or reduced access to transport.

SCENARIO 3

Low energy disruption + severe cold season

Russia continues to target Ukraine’s energy infrastructure through the cold season,
but damages to energy infrastructure, reduced system capacity, and service
disruptions together remain in the 0-3 low range. Increased interception of drones
and missiles, improved repair capacity and access to equipment, and further
decentralised generation allow Ukraine to strengthen its ability to protect and repair
energy infrastructure and maintain generation capacity and service provision,
preventing the extent of service disruptions seen in Scenarios 1 and 2. Alongside
continued decentralisation and co-generation measures, the system remains
manageable enough for controlled load-shedding rather than prolonged emergency
outages, with scheduled power cuts lasting less than 16 hours a day.

That said, Ukraine experiences a severe cold season, which drives increased demand
for heating. Alongside gas supply constraints, this drives increased pressure on
heating services; while some heating provision continues, gas-dependent services
come under strain during peak periods. These heating-sector pressures are distinct
from the Energy Disruption Severity indicator, which excludes gas; they reflect
the interaction of severe cold and gas-specific constraints rather than a broader
deterioration of the energy system, which remains classified as low disruption.
While Ukraine has sufficient natural gas reserves to meet baseline demand, these
reserves become depleted amid prolonged cold weather conditions, compounded by
gas production, import, and supply constraints. Despite the national energy system
remaining comparatively functional, the combination of heating-specific pressures
with existing heating system degradation increases system sensitivity and the risk
of localised heating failures during peak periods. Though these localised pressures
remain manageable within the scenario’s low-disruption classification, households
reliant on gas-based heating are most likely to face increased humanitarian
exposure.



Humanitarian implications

Energy disruption itself remains low (scored 0-3), but localised disruptions to power,
heating,and WASH services persistinthis scenario. Powerlossis limitedto scheduled
power cuts for less than 16 hours a day, though this cascades to localised WASH
failures where water and sanitation facilities and other power-reliant services do not
have sufficient backup generation capacity. Heating loss, the more pronounced risk
in this scenario, is concentrated among households reliant on centralised heating
and gas boilers. Workshop participants noted that this would generate larger needs
in urban areas and parts of eastern Ukraine, particularly where energy and heating
systems have less redundancy and households may lack fuel or alternative heating
sources to supplement heating gaps. Southern oblasts may also be vulnerable to
severe cold in this scenario, both because of the extent of existing infrastructure and
housing damage and because local energy and heating infrastructure was not built
for severe seasonal conditions. Health impacts, particularly for those dependent on
disrupted heating, aggravate existing chronic conditions and generate longer-term
health effects following prolonged cold exposure. Additional needs include shelter,
NFls, WASH, protection, and cash.

While geography still shapes vulnerability through severe cold exposure, security
conditions, shelter adequacy, local preparedness, market access, and humanitarian
coverage, socioeconomic vulnerability becomes a particularly important
differentiator where widespread energy system failure is absent. Affordability
constraints, driven by low purchasing power and high prices (particularly for utilities
and fuel), affect people’s access to fuel and alternative sources of heating where
there are localised outages, while households also face constraints in conducting
repairs and receiving compensation for housing damage. This means needs are
primarily driven by affordability rather than availability, with affordability also a key
driver of displacement in this scenario. Households move because of their inability
to afford utilities, alternative heating sources, or adequate heated accommodation
rather than because their homes are directly damaged or immediately unsafe. Those
who displace may face financial pressures to move into less adequate housing,
while IDPs and other renters may struggle to to install improved insulation or other
measures due to rent or eviction pressures . Workshop participants

also noted that displacement may shift some populations from larger to smaller
cities, which offer greater protection from severe cold, centralised heating gaps, and
affordability pressures.

Coping capacity in this scenario is shaped heavily by insulation and equipment
carried over from previous years — including generators, inverters, and batteries
acquired in prior seasons — as well as the continued ability to operate and maintain
them if households cannot afford fuel, replacement batteries, repairs, or increased
electricity costs. This means that accumulated household-level preparedness
creates unequal coping capacity across socioeconomic groups. Older people and
people with disabilities or reduced mobility face a compounding barrier here, as
they are less able to install repair materials themselves even where materials are
available, while paperwork and approval processes further slow compensation
access.

SCENARIO 4

Low energy disruption + mild cold season

This scenario represents the combination of factors expected to generate the
lowest cold-season humanitarian impact of the four scenarios. Ukraine’s continued
improvements in its ability to protect, repair, and maintain energy infrastructure
— for example, improved capacity to intercept drone and missile threats, repair
infrastructure and restore capacity, generate replacement equipment, or expand
backup generation — mitigates disruptions to energy services. Damage to the grid
and the resulting system stress and service disruptions remain within the 0-3 low
range. Unlike Scenarios 1-2, new damage does not accumulate into progressively
greater system stress or prolonged service disruption. While milder seasonal
conditions and manageable energy disruptions facilitate emergency repairs, this
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scenario does not represent a return to genuine system stability; Ukraine’s energy
system remains structurally affected by years of war, and reduced redundancy,
degraded equipment, and limited reserve capacity could mean relatively small
shocks still produce localised outages.

The cold season itself is mild overall, with brief rather than sustained periods of
more severe conditions. Even in this scenario, the baseline is not outage-free: short
cold snaps continue to drive temporary demand peaks, which require controlled
load-shedding despite otherwise manageable system capacity. Scheduled outages,
intended to preserve system continuity, remain below 16 hours per day, including
during peak periods. Milder weather and limited energy disruptions support more
favourable transportation and logistics compared to other scenarios; however,
conflict- and insecurity-related risks and disruptions still persist.

Humanitarian implications

The central risk in this scenario is not acute infrastructure failure but that underlying
vulnerabilities persist and become less visible under comparatively favourable
seasonal conditions, potentially contributing to reduced prioritisation and funding -
consistent with concerns raised during the scenario workshop that less visible needs
may attract less funding. Vulnerability does not reduce simply because conditions
are milder; for example, households facing protracted displacement continue to
carry a high rent and utility burden, while frontline areas face persistent conflict-
related needs, including damage to housing and constrained access to markets and
services, that increases these populations’ exposure to cold weather and seasonal
conditions. At the same time, institutional preparedness at the infrastructure level
does not always equal or translate into household-level resilience, for example
because households may lack backup energy solutions.

According to workshop participants, key needs under this scenario include shelter
and NFls, including appliances, bedding, and clothing, as well as cash and protection
support, particularly for older people, people with disabilities, mobility issues, or
chronic health conditions, and people living in damaged housing. Cash assistance
continues to play a meaningful role in supporting cold season needs and household

resilience, particularly around utility costs, though in some cases where markets
are inaccessible or not functional, in-kind support remains an important assistance
modality. Displacement from frontline areas remains near current baseline levels
and is less driven by cold weather or energy conditions specifically, instead being
driven by insecurity and evacuation orders according to workshop participants.
Milder seasonal conditions and low energy disruptions create a perception of
stability that encourages premature and cyclical — rather than durable — returns,
particularly to urban centres and areas near the front line.

Workshop participants noted that while Ukraine’s social protection system carries
a national mandate with greater reach and funding than humanitarian assistance
alone, its flat-rate support structures do not always adequately reflect household-
level vulnerability. At the same time, the unified national cash transfer benchmark
(calibrated to a firewood-only heating profile at UAH 19,400 or USD 433.43) generally
overpays households on centralised heating, whose actual seasonal cost is roughly
one-third of that benchmark, while it undercovers solid-fuel households, at least 30%
of whose solid-fuel consumption falls at or above that benchmark

Households in frontline areas face a premium on firewood, reflecting an addltlonal
income burden during the cold season, while IDPs, who also face high income
burdens or housing precarity, may not always qualify for government assistance
programmes and could become additionally reliant on humanitarian cash-based
interventions to manage the cost burden of the cold season. These populations are
then more likely to make compounding tradeoffs, including spending reductions on
utilities and medical care and savings depletion, in order to manage cost burdens
during the cold season
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