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Abstract: Problem Statement. Competitive balance is one of the core principles ensuring fairness and
excitement in esports. Purpose. The research aims to investigate the impact of map architecture on competitive
balance in Counter-Strike 2 (CS2) using empirical data from professional tournaments during 2024-2025.
Results. The analysis examines win rates for Counter-Terrorists (CT) and Terrorists (T) across six active
competitive maps (Mirage, Nuke, Overpass, Ancient, Dust 2, and Anubis), focusing on how topographical and
architectural design elements—such as choke points, rotation paths, and verticality—affect side advantage.
Entry-kill dynamics and their correlation with round victories are also assessed. Conclusion. The findings
demonstrate that compact maps with short rotations favor CT sides, while multi-path layouts with long rotations
favor T sides. The results offer insights for both esports analytics and map design in FPS competitions.
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1. INTRODUCTION

The balance between the attacking side (Terrorists, T) and the defending side (Counter-Terrorists, CT)
in the competitive shooter Counter-Strike 2 largely depends on the design of the game map. Each
competitive map has a unique topography — spatial layout, system of pathways, elevation levels, and
entry points — that can tilt the advantage toward one side. In practice, the architectural features of a map
(such as openness or enclosure of space, presence of vertical levels, and the number and width of choke
points) determine whether it is easier to defend or to attack. Developers aim to include only the most
balanced levels in the active tournament map pool [1,2], yet perfect symmetry is almost impossible to
achieve. Historically, certain classic maps such as Nuke or Train have been considered defense-
oriented, while others like Dust 2 have been praised for their near-perfect balance [3,4]. In the new
version of the game (CS2), balance continues to evolve under the influence of gameplay updates (for
example, the new physics of smoke grenades) and teams’ adaptation to tactical trends. The purpose of
this study is to quantitatively analyze how the architecture of competitive maps affects the equilibrium
between the sides — measured as the ratio of CT and T round wins — in professional CS2 matches
during 2024-2025. The analysis covers six active-duty maps: Mirage, Ancient, Nuke, Anubis, Dust 2,
and Overpass. This selection represents different types of topography — from relatively open to multi-
layered and enclosed — allowing observation of correlations between map design and the advantage of
either Counter-Terrorists or Terrorists. The article is structured as an academic study. It first examines
the theoretical factors of map design, then describes the data and methods used, presents the results for
each map with statistical discussion (including CT vs T win percentages and entry-frag conversion
metrics), and concludes with insights on how architecture influences competitive balance in Counter-
Strike 2. Data were collected from HLTV.org, one of the most comprehensive statistical platforms for
professional Counter-Strike. The dataset includes Tier-1 tournaments played between January 2024 and
October 2025. Only matches between Top-20 teams and playoff stages were included.

Metrics analyzed: (1) CT and T win percentages, (2) round win probability following an entry kill (first
kill of the round), and (3) qualitative review of map layouts from Valve’s developer documentation and
tactical analyses from TalkEsport and Dust2.us.
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2. THEORETICAL BACKGROUND ON MAP ARCHITECTURE IN CS2

There are several design factors that determine whether a map leans toward defense or offense [5,6].
The key ones include:

2.1. Spatial Layout and Choke Points

Maps with tight corridors, limited entry points, and numerous narrow passages usually favor the CT
side [5]. Defenders can establish solid positions at these choke points and control key zones with
minimal manpower. Classic examples include Nuke and Train, with their many narrow doors, vents,
and corridors that force Ts to attack through predictable “bottlenecks” under concentrated fire. As
analysts note, “Defensive maps feature stable choke points... Overpass and Nuke shine here” [7]. In
contrast, open maps with multiple routes and wide spaces for maneuvering often favor the attackers Ts
can flank from several directions, stretch the defense, and find weak spots [8]. If a map allows bypassing
key choke points or includes alternative paths, it becomes harder for CTs to cover all approaches
simultaneously.

2.2. Rotations Between Bombsites

The speed and convenience of rotating between sites for the defending team are crucial determinants of
CT balance [9]. On CT-sided maps, rotation paths are short, allowing defenders to quickly shift
reinforcements to a threatened site. For example, on Overpass, a single CT can control information and
delay the enemy while teammates rapidly rotate from the other site to help [10]. As a result, CTs on
Overpass win about 56% of rounds — an exceptionally high value. Conversely, on large maps with long
or complex rotation routes, defenders cannot reposition quickly enough to stop a fast attack, which
creates a T-side advantage. In such cases, they must “guess” which site will be hit or spread themselves
too thin [11]. Hence, rotation flexibility is a fundamental advantage for the CT side.

2.3.Verticality Of Map Levels

The presence of multiple floors or height levels adds another dimension of complexity that often
benefits defenders. A prime example is Nuke, where two vertically stacked sites (upper A and lower B)
allow CTs to control vertical space and effectively reposition between levels. Multi-level architecture,
combined with limited elevators or ladders, slows attackers and gives defenders defensive “depth.”
Studies note that the vertical structure and narrow passageways of Nuke is the key to its historical CT
dominance [12]. Less pronounced verticality, as seen on Mirage or Overpass, still has an effect —
elevated positions provide CT snipers with visibility and positional advantage, making clearing these
spots harder for Ts.

2.4.Bombsite Design

The geometry and number of entrances to a site determine which side can more easily accomplish its
objectives [13]. If a site has limited entry points and many defensive positions with favorable angles, it
becomes “easy to hold” even with fewer defenders. For example, Mirage A site is open but has narrow
approaches through Ramp and Palace, which CTs can contest from Jungle, Connector, and CT Spawn.
In contrast, Anubis and Dust 2 feature bombsites with several wide entries — for instance, Dust 2 B site
has two independent approaches (from Tunnel and through the mid “window/doors”), which makes
defense more difficult since CTs must split and cover multiple directions at once. If a bombsite is
symmetrical or open from many sides, Ts can execute coordinated pushes from several points, spreading
the defenders’ attention — this type of design shifts the map toward T balance [6].

2.5. Information Availability and Audio Cues

Some maps are designed so that defenders can hear or see the enemy’s early movements. For example,
on Nuke, footsteps in ventilation shafts or the sound of doors opening alert CTs to the direction of an
attack. This allows them to react promptly. Maps that grant CTs more information — via short sound
distances, clear sightlines, or strong crossfire positions — tend to be CT-sided. Conversely, when Ts can
approach quietly (for instance, Anubis’s water areas muffle footsteps), or when a bombsite is large and
CTs cannot fully cover it with vision or sound, attackers gain an element of surprise.
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The above factors form the baseline architectural balance of a map. However, balance in Counter-Strike
is not static — it evolves dynamically with tactical trends, game economy, and player skill. Analytical
reviews show that in the current meta, T-side success correlates more strongly with overall match
victory than CT-side success. This is partly because winning rounds as T severely impacts the defense’s
economy, allowing the attacking team to sustain momentum across halves [14]. Conversely, strong
defense without an equally effective T-side no longer guarantees victory at the highest level [15]. As a
result, professional teams increasingly focus on developing efficient T-side strategies, especially on
maps traditionally difficult for attackers — gradually minimizing extreme balance discrepancies.

3. DATA AND RESEARCH METHODS

For the empirical analysis, statistical data from professional Counter-Strike 2 matches in 2024-2025
were collected, focusing on Tier-1 tournaments. The primary data source was HLTV.org, the largest
esports statistics database for Counter-Strike. Specifically, the HLTV Stats section was used with filters
set to the CS2 version and the 2024—-2025 timeframe, selecting only top-tier playoff matches involving
the world’s top-20 teams.

For each analyzed map, the following key metrics were obtained: Distribution of CT and T round wins
(%) — the main indicator of map balance. If CT win percentage significantly exceeds 50%, the map is
considered CT-sided (defense-favored); if below 50%, T-sided (attack-favored); around 50% indicates
balance [16,17].

e Wins the round after getting the opening frag. This HLTV metric reflects how effectively the initial
advantage converts into round victories across different maps [18].

e  Average success rate in pistol rounds and subsequent rounds, which helps assess how early-round
outcomes influence the rest of the half for CTs and Ts. For example, a high CT pistol-round win
rate can reinforce defensive dominance on maps that are already difficult for the attacking side.

e Tactical and qualitative statistics, including the frequency of successful fast executes by Ts, CT
retake success rates, and utility usage to control key areas. This component is more qualitative,
relying on expert analytical reviews and game-specific scenarios described in HLTV reports, Reddit
discussions, and specialized analyses [19].

All numerical data are supported by references to their original sources — HLTV official statistics,
analytical articles, and aggregated reports summarizing CS2 performance during the last year. To
maintain academic integrity, references are cited in square brackets throughout the text. In cases where
data were unavailable or discrepancies arose between sources, such issues are explicitly discussed in
the paper.

The research employed a comparative statistical analysis method, examining each of the six maps in
terms of their architectural characteristics and comparing them with current balance indicators (CT vs
T win percentages). Special attention was given to maps showing a strong side bias as well as those
approaching a near 50/50 balance. Additionally, correlations between specific design elements (e.g.,
the number of choke points) and the degree of side advantage were identified, supported by examples
from real Tier-1 matches in 2024-2025.

4. RESULTS AND DISCUSSION

The analysis revealed clear differences between maps. Compact and multi-level maps such as Overpass
and Nuke exhibited strong CT-side dominance (CT win rates above 55%), while open and multi-entry
maps like Anubis showed strong T-side advantages (~56% T win rate). Ancient and Dust 2 remained
the most balanced, close to 50/50. The overall entry-kill conversion averaged between 70-75%,
confirming its critical importance in determining round outcomes (Figures 1-3; Tables 1,2).
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CT vs T Win Rate by Map (C52 2024-2025)
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Figure 1. CT vs T Win Rate by Map (CS2 2024-2025)
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Figure 2. Map Bias (Positive = CT-sided, Negative = T-sided)
Entry-Kill Conversion by Side and Map (C52 2024-2025)
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Figure 3. Entry-Kill Conversion by Side (CT vs T)

The analysis examines win rates for Counter-Terrorists (CT) and Terrorists (T) across six active
competitive maps (Mirage, Nuke, Overpass, Ancient, Dust 2, and Anubis), focusing on how
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topographical and architectural design elements—such as choke points, rotation paths, and verticality—
affect side advantage. Entry-kill dynamics and their correlation with round victories are also assessed

(see Tables 1,2).

Table 1. Map Balance (2024-2025)

Map CTwin% | Twin% | Bias (pp) | Side Bias | Classification Notes
Overpass 56.4 43.6 +12.8 CT Strong CT- Compact, fast rotations
sided
Mirage 54.1 45.9 +8.2 CT Moderate CT- Open map with short
sided rotations
Nuke 55.0 45.0 +10.0 CT Strong CT- Multi-level, choke
sided control
Ancient 50.8 49.2 +1.6 CT Balanced Mid control key
Dust 2 49.2 50.8 -1.6 T Slight T-sided Symmetrical, three
routes
Anubis 44.0 56.0 -12.0 T Strong T-sided Multi-entry, long CT
rotations
Table 2. Entry-Kill Dynamics
Map CT first kill win % | T first kill win % Overall trend Notes
Mirage 72-75% 70-73% 70-75% Early rounds critical
Overpass 75-77% 72-73% ~74% CT conversions higher
Nuke >70% 65-70% ~70% CT 4v5 retakes strong
Ancient ~70% ~70% ~70% Symmetric effect
Dust 2 69-70% 75-76% ~73% T entry more impactful
Anubis 68-71% 76-79% ~74-75% T entry decisive

5. CONCLUSION

The findings confirm that map architecture has a measurable effect on competitive balance in CS2. Overpass
and Nuke maintain CT dominance due to compactness and limited attack paths, while Anubis demonstrates a
rare T bias driven by multi-entry design. The introduction of dynamic smokes in CS2 slightly mitigated CT
dominance by allowing tactical adaptability for attacking sides. From an applied perspective, understanding
architectural impact helps teams optimize strategy selection and assists developers in designing fairer
competitive environments.
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