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Axiomatization of the theory of hereditarily finite sets in classical first-order logic is systematically
explored and formalized. Our list of axioms includes the usual ones of the Zermelo-Fraenkel set
theory, as well as some of their less usual variants and alternatives. The strongest theory considered
is ZFfin, obtained from ZF by replacing the axiom of infinity with its negation and adding the axiom of
transitive closure. Of particular interest are the axioms used in the set fragment of the Alternative Set
Theory by Vopénka which provide a different approach to axiomatizing ZFfin. The hierarchy of
fragments of ZFfin is represented as a hierarchy of locales. Set-theoretic membership, the only basic
predicate in the language of the theory, is rendered as a polymorphic binary predicate, both
arguments being of the same type. Accordingly, first-order formulas of this language are understood
as predicates over that type. ZFfin is not finitely axiomatizable, so it is necessary to use axiom
schemata. To that end, an inductive definition of set-theoretically definable predicates is introduced
and their basic properties are elaborated. We study several axioms of finiteness and formalize the
equivalence of the fragments in which these axioms are used. In particular, we formalize the
equivalence of ZFfin and the set fragment of Vopénka's Alternative Set Theory, where the latter uses
the schema of induction for sets as a finiteness principle. Next to that, Tarski finiteness and Dedekind
finiteness are used. The formalization also focuses on the axioms of transitive closure, regularity, and
the axiom schema of epsilon induction and their interplay in the context of various fragments. We
verify that hereditarily finite sets as formalized by Paulson satisfy the theory ZFfin. To demonstrate
independence of some statements, several non-standard models of specific fragments are
constructed. We formalize the Bernays-Rieger method of permutation models, and using the
construction of a model dating back to Rieger we formalize the proof that neither the scheme of
regularity nor the existence of a transitive closure follow from regularity for finite sets. This
formalization takes inspiration from various sources but does not follow closely any of them.
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The codegree Turan density gamma(F) of a k-graph F is the smallest gamma in [0, 1) such that every
k-graph H with delta_(k-1)(H) >= (gamma + o(1))|V(H)| contains a copy of F. In this work, we show
that for every epsilon > 0, there is a k-uniform hypergraph F with 0 < gamma(F) < epsilon. The initial
preprint of this work leads to significant subsequent research on accumulation points of variants of the
Turan density.
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Dynamic Epistemic Logic (DEL) formalizes communication in the form of model-transforming updates.
Private communication is key in distributed systems, as processes exchanging information about their
private local state should not be detectable by others. This focus on privacy clashes with the standard
DEL assumption that updates are applied to the whole Kripke model, which is commonly known by all
agents, potentially leading to information leakage. The contribution of this paper is twofold: (I) To
represent leak-free agent-to-agent communication, we introduce a way to synthesize an action model
that stratifies a pointed Kripke model into private agent-clusters, each representing the local
knowledge of the processes: Given a goal formula representing private communication, we provide a
procedure to construct an action model that: (a) makes the goal formula true; (b) maintains
consistency of agents' beliefs, if possible; and (c) ensures minimal change of 'unrelated' beliefs. (II)
We introduce a new operation between pointed Kripke models and pointed action models called
pointed updates that, unlike the product update operation of DEL, maintains only the subset of the
world-event pairs that are reachable from the point, without unnecessarily blowing up the model size.
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The conventional approach to modeling age at death through parametric models often employs a
three-component mixture as a standard. However, recognizing the need to more accurately reflect the
diverse trends in old age mortality, this study introduces a five-component Bayesian mortality model.
This model is designed to address data exhibiting cohort effects and transitions in the old age
mortality component, which moves from a skew-normal distribution to a mix of Gaussian and skew-
normal distributions as the period progresses. The proposed model comprises a point probability for
infant mortality, a uniform distribution for background mortality, a Gaussian distribution for premature
mortality, and two components for old age mortality (Gaussian and skew-normal). Applied to data
from 10 Italian regions spanning 1974-2022, including cohort effects for cohorts born between 1913
and 1947, the model demonstrates a stable interpretation of mortality components over time. In
contrast to simpler models, it reveals a significant shift in old age mortality from a skew-normal to a
combined Gaussian and skew-normal distribution around the millennium’s turn. This study not only
sheds light on the evolution of old age mortality in Italy, highlighting a non-uniform shift and
compression of mortality across the population, but also lays the groundwork for future forecasting
models by maintaining a consistent parameter interpretation throughout the period.
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We analyzed the survival, transience, and population dynamics of the fire salamander (Salamandra
salamandra) in an eight-year capture-recapture study using the Cormack-Jolly-Seber model. This
apparently healthy population from Central Bohemia does not currently face any serious
anthropogenic threats, and our demographic results could therefore be used to assess the extent of
negative effects for other populations facing more serious stressors. We focused on the following
parameters: lifespan, survival, recapture estimate, population size and abundance trends, degree of
transience and site fidelity vs. tendency to disperse. Depending on the year, mean population size
estimates range from 146 to 176 for resident adult males and from 109 to 146 for resident adult
females. Males are more likely to be on the surface than females. The mean annual apparent survival
probability is 0.80 and 0.70 for males and females, respectively (adult residents and transients
combined). The net survival probability is 0.91 and 0.90 for adult resident males and females,
respectively. The mean life expectancy after reaching sexual maturity (at three years of age) is 10.6
years for resident males and 9.7 years for resident females in our lowland population. The mean level
of transience is 0.13 for males and 0.19 for females. The transient behavior of females is a
consequence of their spring migration to the breeding stream and the transient behavior of males
reflects their autumn search for females. 89% of the males and 85% of the females moved less than
50 m in one year and 52% of the males and 42% of the females moved less than 15 m. There were
many individuals of both sexes who remained in the same, or almost the same place, or returned to
exactly the same place, even after 4 years.
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Forest structural complexity plays an important role in regulating forest functions and biodiversity
habitat. A number of variables are known to influence structural complexity within forest stands across
space, including tree species diversity and disturbance, yet less is known how such factors influence
complexity over time. In temperate, old-growth forests, for example, a long-standing assumption is
that continuous gap dynamics maintain relative stability in forest structure over time at stand scales,
yet few datasets are available to test how this applies to structural complexity. We use permanent plot
data spanning four decades to examine changes in plot-level structural complexity as a function of
tree species diversity, disturbance, and tree recruitment, across a network of old-growth forest
remnants in Slovenia dominated by mixtures of Fagus sylvatica and Abies alba. We modeled structural
complexity as a function of time and plot-level covariates using Bayesian hierarchical generalized
additive models. We found pronounced spatial and temporal variability in stand scale structural
complexity. The results indicate that moderate severity disturbances play a role in driving temporal
instability in structural complexity via mortality of canopy trees and subsequent recruitment of
understory stems. We also found evidence linking higher structural complexity with the presence of A.
alba in stands otherwise dominated by F. sylvatica. Emulating the large variation in complexity across
space and time would require careful silvicultural planning, including prescriptions that mimic both
small-scale gap dynamics, and use of variable retention harvesting to emulate moderate severity
disturbances.
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The pregnane X receptor (PXR) regulates the expression of cytochrome P450 (CYP) enzymes and
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plays a crucial role in the metabolism of various drugs. Rifampicin (RIF) is a PXR ligand that forms the
primary metabolite, 25-desacetyl rifampicin (25-DRIF), which retains the antimicrobial activity of the
original drug. In this study, we quantified PXR activation and its associated effects on CYP3A4,
CYP2C9, and CYP2B6 enzymes in response to 25-DRIF treatment by combining mathematical
modeling with long-term mRNA expression analysis of these enzymes in 3D primary human
hepatocyte (3D PHH) spheroids. Our estimates suggest that 25-DRIF activates PXR at a rate 20 times
lower than RIF. The PXR-dependent rate constant for CYP3A4 transcription was estimated to be
higher in 3D PHHSs treated with 25-DRIF than in those treated with RIF and also higher than that for
CYP2B6 transcription in 3D PHHSs treated with 25-DRIF. The rate constants driving PXR-dependent
transcription of CYP2C9 were comparable in RIF- and 25-DRIF-treated 3D PHHs. These results
demonstrate the ligand-specific nature of PXR activation and suggest that the transcription of PXR-
controlled CYP enzymes is ligand- and CYP-specific in 3D PHHs. Finally, we showed that the half-
maximal effective concentration (

) evaluated from our mathematical predictions was time-dependent, which was further validated by
CYP3A4 gene reporter assays that measured RIF-induced PXR activity.
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BACKGROUND: The management of follow-up in proliferative verrucous leukoplakia (PVL) cases
remains highly challenging due to the absence of established etiological factors and limited
understanding of disease progression. The aim of this study was to identify optimal biomarkers of PVL
behavior to facilitate decision-making in complex therapeutic management. METHODS: Salivary levels
of matrix metalloproteinases (MMPs) were evaluated in 54 confirmed PVL cases. All patients
underwent follow-up at Oral Medicine Department, Dentistry Clinic at University Hospital Pilsen.
Unstimulated saliva samples were collected and analyzed for MMP-1, -2, -3, -7, and — 9
concentrations. Criteria for PVL stability and progression were defined. Disease progression in
individual cases was retrospectively correlated with salivary MMP levels to identify optimal prognostic
markers. RESULTS: Assessment of PVL progression and stability was performed 6 months after
salivary MMP sampling. Progression was observed in 63% of patients (34/54). Significant associations
between elevated salivary MMP levels and PVL progression were confirmed for four of the five MMPs
tested. MMP-1, -3, -7, and — 9 emerged as promising markers. A combination of MMP-3 and MMP-7
demonstrated the best prognostic performance, with a sensitivity of approximately 79.5% and a
specificity of 89%. CONCLUSIONS: This is the first study to evaluate salivary MMPs for PVL
monitoring. Our findings confirm an association between elevated salivary MMP levels and an
increased risk of PVL progression. This non-invasive approach may improve clinical management and
follow-up of patients with PVL.
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Transcranial magnetic stimulation (TMS) induces an electric field (E-field) that drives neuronal
activation, but the optimal model for predicting cortical responses remains unclear. Traditional TMS
motor mapping typically relies on the E-field magnitude or its normal component as a proxy for
excitability, overlooking the influence of neuronal morphology and orientation. In this study, we aimed
to refine TMS motor mapping by incorporating an average response model that accounts for both E-
field magnitude and directional sensitivity. We conducted a regression-based TMS mapping
experiment in 14 participants to identify cortical origins of motor-evoked potentials (MEPs) from the
first dorsal interosseous (FDI) muscle. Firing thresholds were estimated for excitatory neurons in
cortical layers 2/3 and 5, and regression was performed between MEPs and three E-field quantities:
the E-field magnitude (magnitude model), the normal component of E-field (cosine model), and an
effective E-field that adjusts magnitude by orientation-specific thresholds (neuron model). Models
were compared based on regression fit, convergence speed, and functional validation using optimized
coil placements tested in 10 additional participants. Results showed that the magnitude and neuron
models performed similarly and robustly, whereas the cosine model explained significantly less
variance, required more TMS pulses for stable mapping, and produced the weakest MEPs in validation.
These findings suggest that while directional sensitivity plays a role, E-field magnitude remains the
dominant factor in motor cortex activation.
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BACKGROUND: Schizophrenia is associated with inflammation. Antipsychotic drugs have anti-
inflammatory properties but few antipsychotics have been compared head-to head. The aim of this
study was to evaluate the immunomodulatory effects of three pharmacologically different atypical
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antipsychotics, amisulpiride, aripiprazole and olanzapine, in patients with schizophrenia-spectrum
disorders. METHODS: The study reports a predefined secondary outcome of the BeSt InTro-study, a
double blind randomized head-to-head trial comparing amisulpride, aripiprazole and olanzapine.
Patients with a schizophrenia-spectrum disorder (N=144) were randomized to the different treatment
arms, and serum levels of nine cytokines (interleukin [IL]-1B, IL-2, IL-4, IL-6, IL-10, IL-12p70, IL-17A,
interferon [IFN]-y, and tumor necrosis factor [TNF]-a) were assessed at baseline and weeks 1, 3, 6,
12, 26, 39 and 52. A combined pro-inflammatory variable was constructed from IL1-B and TNF-a. The
primary analyses were done in per protocol (PP) data in the drug-naive sample (n = 56). Changes in
cytokine levels between baseline and the end of the study were analyzed in a mixed effects model
with amisulpride as the reference drug. RESULTS: Treatment with amisulpride was associated with a
reduction in pro-inflammatory IL-1B levels over 12 months, this change was statistically different
compared to the change in aripiprazole and olanzapine. A significant difference between the influence
of amisulpride compared to aripiprazole on the anti-inflammatory cytokine IL-10 was detected.
Aripiprazole reduced IL-12p70 more than amisulpride. The combined pro-inflammatory variable
decreased from baseline to week 52 with a magnitude of 0.52 standard deviation (SD) after treatment
with amisulpride.. CONCLUSION: Patients treated with amisulpride showed greater anti-inflammatory
changes in cytokine serum levels than those treated with aripiprazole or olanzapine. FUNDING: The
Research Council of Norway, the Western Norway Regional Health Trust, and Klinbeforsk supported
the study.
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Validating urban short-wave radiation in numerical models is non-trivial, as city measurements are
heavily influenced by multiple reflections, absorption, and shading processes driven by the three-
dimensional urban morphology and vegetation. At the same time, urban micro-scale models are
typically forced by only two types of solar radiation inputs: (i) field measurements, often represented
by the global radiation, rarely by the combination of short-wave and long-wave radiation; and (ii) data
given from coarser-resolution models. We conduct a novel high-resolution evaluation study of the
PALM model (v25.04), driven by the regional WRF model-derived radiative forcing configured in two
distinct parameterisation setups, across a multi-episode ensemble spanning from clear-sky to overcast
conditions. We validate and quantify PALM's ability to explicitly resolve the spatiotemporal propagation
of short-wave radiation and its interaction with heterogeneous urban landscapes against
measurements collected from the stations located in morphologically variant urban settings with
different solar access. Results demonstrate that PALM resolves urban- and vegetation-induced short-



https://hdl.handle.net/11104/0380121
https://asep-analytika.lib.cas.cz/en/choose-institute/uivt-o/author/#0433268
https://asep-analytika.lib.cas.cz/en/choose-institute/uivt-o/author/#0100746
https://asep-analytika.lib.cas.cz/en/choose-institute/uivt-o/author/#0356424
https://asep-analytika.lib.cas.cz/en/choose-institute/uivt-o/author/#0246786
https://asep-analytika.lib.cas.cz/en/choose-institute/uivt-o/author/#0433266
https://asep-analytika.lib.cas.cz/en/choose-institute/uivt-o/author/#0209045
https://doi.org/10.5194/gmd-19-6001-2026

wave radiative exchange (i.e., canyon trapping, vegetation shading, building reflections, interaction
with urban surfaces and dynamic timing) with high fidelity regardless of the urban setting. This
performance highlights the model's ability to explicitly capture the 3D micro-scale heterogeneity of the
urban canopy, providing a detailed representation of radiative interactions and their dynamic timing.
The study reveals the dominant role of biases: despite PALM's explicit physical detail, the errors
embedded in meso-scale cloud fields and radiation inputs cannot be fully compensated for by the
micro-scale model. This work is a benchmark for the validation of high-resolution urban radiative
transfer exchanges and shows that future progress in street-scale micrometeorological simulations
hinges on rigorous verification of cloud representation and radiative fields in the meso-scale driving
data.
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With ongoing urbanisation, urban green spaces are among the fastest-expanding landscape forms
worldwide. While mown lawns remain traditionally the most widespread type of green space in cities,
urban flower meadows are emerging as a sustainable alternative that provides enhanced ecological,
health, psychological, and climatic benefits. Despite growing interest in these biodiverse urban
landscapes, their comparison to conventional lawns in terms of microclimatic and bioclimatic effects
remains understudied. This pilot case study from Olomouc (Czechia) compares the microclimatic
conditions of a meadow and a lawn during three summer campaigns. Microclimatic conditions differed
between the meadow and the lawn and varied with vegetation phases, particularly in terms of
radiative conditions (MRT — Mean radiant temperature) and thermal comfort (UTCI — Universal
Thermal Climate Index), while air temperature differences were generally small. Soil temperature
remained consistently lower and soil moisture was higher beneath the meadow throughout the
summer, reflecting reduced evaporative losses and more effective rainwater retention. These findings
indicate that flower meadows may contribute to both thermal moderation and improved water
retention in urban environments. Overall, our findings support the potential of urban flower meadows
as a nature-based climate adaptation measure, though long-term monitoring across diverse urban
settings is needed to fully assess their broader applicability.
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Information theory provides powerful tools for the analysis of time series generated by interacting
nonlinear systems. Coupling and causal relationships can be identified and characterized in terms of
information transfer, while the complexity of the underlying dynamics can be quantified through rates
of entropy production. The practical evaluation of information-theoretic measures, however, requires
the estimation of multidimensional probability distributions from experimental time series, which is
often challenging. In this work, we analyze and discuss the applicability of replacing state-space
partitioning with ordinal patterns encoding continuous data into discrete symbolic representations.
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Topological Evidence Logic (TEL) is a recent approach to epistemic logic that uses topological tools to
model coherent epistemic justification. Specifically, a hypothesis is coherently justified if and only if it
is entailed by a dense open set. In its simplest form, TEL can be formulated as an extension of S4
with a global modality. All currently studied forms of TEL are based on classical propositional logic,
which has been heavily criticised for misrepresenting the way in which ordinary agents reason. In this
article, we show that the TEL approach is robust under modifications to the propositional base. We
show that an extension of the intuitionistic modal framework recently introduced by de Groot and
Shillito, incorporating a global modality, enables coherent justification to be expressed in an
intuitionistic setting. Furthermore, we adapt the recent work of Standefer et al., which extends
relevant logic with a global modality, to show that coherent justification can be expressed in a
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relevant setting if an interior-of-complement operator is added to the language. Our main technical
result is a soundness and completeness theorem for relevant TEL based on the weak relevant modal
logic BS4.
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We address the problem of learning belief functions from empirical data when observations may be
imprecise. Our approach is based on the interpretation of belief functions as lower envelopes of sets
of probability measures. Empirical data are first transformed into statistically justified lower bounds on
event probabilities using confidence intervals. These bounds define a feasible polytope of belief
functions compatible with the data. Since this polytope generally contains infinitely many belief
functions, we propose to select representative solutions by optimizing linear criteria over the polytope.
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Artificial intelligence has changed mental health care by providing predictive analytics scales and thus
helps to prevent a crisis before it occurs. Due to increased mental health problems worldwide, AI-
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based models can interpret a variety of data types, such as clinical history, social determinants,
patient-reported measures, or electroencephalogram brain activity (EEG). Our model can provide
more insight into the mental state of a patient by incorporating EEG signals to measure patterns of
neural activity that indicate a number of conditions including depression, anxiety, and emotional
distress. We used more powerful data mining in retrieving pattern or information in complex data and
data fusion integration of EEG with other health variables to provide prediction. These technological
breakthroughs are incredibly promising, at the same time providing new ethical issues of privacy, data
processing, and using just algorithms. It highlights the revolutionary impact of Al in the mental
sphere, specifying the significance of EEG data and combining multiple sources combined with the
issues of transferring the technique to clinical practice. Along this guideline, the accuracy rate of our
proposed model was 96 percent, much higher than conventional approaches in forecasting people at
risk of developing mental ilinesses. Integrating machine learning algorithms and natural language
processing into EEG data enhanced the accuracy of diagnostic procedures and permitted individual
treatment plans. Moreover, active surveillance with the help of wearable gadgets and mobile
applications enables immediate response in order to prevent a crisis.
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The optimization problems that are high dimensional occur frequently in complex engineering and
scientific problems, Regardless of the size of the problem, the evaluation of the objective functions,
particularly in complex simulations or black-box models is often computationally costly or impossible.
Surrogate modeling provides a sensible alternative, approximating these black-box tasks which are
expensive to model with data-driven approaches. This paper presents a surrogate modeling
framework that can allow efficient optimization in high-dimensional design contexts through Artificial
Neural Networks (ANNs). The DTLZ and ZDT benchmark function suites enabled one to stringently
assess the model performance across a range of problem dimensions and complexity. We modeled
feedforward neural networks to learn using initial data generating (Latin Hypercube Sampling, LHS) to
capture the nonlinear interactions of design factors and objective functions. Our models demonstrated
significant generalizing ability in validation datasets with a prediction rate of up to 98% (R 2 value) in
50 dimensional issue contexts. In addition to the ANN-based surrogates were the optimization
methods, the optimization methods reduce the cost of the expensive function evaluation considerably
in an effort to enhance the efficiency of computing without deteriorating the quality of the solution.
These findings suggest that ANNs are viable strong surrogate models of high-dimensional optimization
problems and that a scalable and accurate solution is possible to high-dimensional optimization
problems in practice in scientific fields such as materials science, fluid dynamics, and aircraft design.
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Valka, ¢i specialni vojenska operace? At uz tomu, co provadi na Ukrajiné, Fika Rusko jakkoliv, z
hlediska teorie spravedlivé valky je i po roce jednoznacné, o jaky typ konfliktu tu jde, pise ve svém
komentafi pro MF DNES David Cerny z Ustavu statu a prava a Ustavu informatiky Akademie véd CR.
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Postavi-li se do ringu Zena a proti ni muz, ktery se ale citi byt Zenou, kdo z nich dvou asi tak vyhraje?
Silici nastup transsexualnich a transgender sportovcl otevird mnoho citlivych etickych otazek o
diskriminaci Zen, pige David Cerny z Ustavu statu a prava a Ustavu informatiky Akademie véd CR.
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Mame se opravdu bat umélé inteligence? Vyslyset vyzvu védcl a intelektuald a na pdl roku
sebezachovné zastavit jeji vyvoj? Ne, demokraticky svét by tim jen dobrovolné dal svym soupef@im na
tomto strategicky d@lezitém poli obrovsky naskok, pisou David Cerny a Jifi Weidermann z Ustavu
informatiky Akademie véd CR.
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Rusko proti nam vede Upornou a nemilosrdnou valku. Je to valka zvlastni, protoze v ni neumiraji lidé a
vede se v dobé miru. Informacni valka, v niz nejde o lidské Zivoty, ale o lidskou mysl, pie David Cerny
z Ustavu informatiky Akademie véd CR.
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In the highly urbanised region of Central Europe, the incoming impacts of climate change call for a
timely adaptation to the altered climatic conditions in its urban areas. Detailed climate monitoring is
required in order to provide relevant data support for appropriate urban planning and management.
Traditional meteorological monitoring stations, located based on general WHO standards, need to be
complemented by denser urban climate monitoring networks, capable of detecting the local
differences in climatic conditions based on the complex mosaic of architecture, street design, urban
greenery, etc. In Prague, Czechia, data from stations of the Czech Hydrometeorological Institute
(CHMI) were compared with i) data of the municipal network for climate monitoring (OICT)
established as a pilot study of detailed data collection for the needs of climate-adaptation oriented
urban planning and management; ii) data of a private company Meteocentrum, which were provided
to us for research purposes; and iii) data of a public, participatory-based NetAtmo network. Despite
different data quality and needs for data corrections, preliminary results suggest that urban heat
island intensity based on daily mean, minimum, and maximum temperature (UHII*) was highest in
local climate zones LCZ 2, LCZ 5, and LCZ 8, and lowest in LCZ B and LCZ D. The specifics in solar
irradiation at the station during the day, characteristics of the surface, the relief, and the general
“representativeness” of the parent LCZ class properties all impact the detected interzonal and
intrazonal spatial variability. The extent and spatial pattern of Prague’s UHII* differs at night and
during the day, and also across the seasons. The results support the idea that multiple network data
series can be a useful contribution to our understanding of the changing climate in Prague.
Permanent Link: https://hdl.handle.net/11104/0380324
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Can a model reveal what people feel? Coupling of thermal walks with high-fidelity urban modelling.
24th International Congress of Biometeorology. Book of abstracts. Novi Sad: University of Novi Sad,
Faculty of Sciences. Department of Geography, Tourism and Hotel Management, 2026. s. 32-32. ISBN
978-86-7031-738-3.
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Urban heat is worsening liveability in cities worldwide, yet effective mitigation requires spatially
precise data to target interventions at the scales where people actually experience thermal discomfort.
Traditional urban climate research methods focus on measuring or modelling the thermal
environment, while current research increasingly prioritises human thermal experience. We present
the first systematic and quasi-real-time integration of high-resolution PALM simulations (1-meter/1-
minute) with an extensive thermal walk campaign: 3,666 thermal sensation vote locations collected in
Prague-HoleSovice (Czech Republic) on a hot summer day. This approach bridges subjective thermal
perception and objective microclimate modelling to identify heat stress patterns (thermal hotspots) at
the microscale. Our analyses identified modelled mean radiant temperature (MRT) as the dominant
predictor of reported thermal sensation, exhibiting the highest spatiotemporal variability. In contrast,
air temperature showed minimal spatial variation (<0.3 °C within streets) and far lower predictive
power. Distinct spatial patterns emerged: the northern sides of east-west-oriented streets without
trees showed persistent heat stress, whereas mature street trees reduced heat stress by more than
50%, providing cooling comparable to that from building shade. Open impervious areas exhibited heat
stress similar to the worst streets, while accessible green spaces just dozens of metres away offered
significant thermal relief. This integrated approach identifies microscale heat adaptation priorities with
unprecedented spatial precision, enabling

argeted interventions where people need them most.
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Green walls, facades, or vertical gardens are gaining prominence as nature-based climate change
adaptation measures in urban areas. Despite their growing popularity, empirical evidence regarding
the effects of these systems on the outdoor human thermal environment in moderate-climate cities
remains limited. We conducted micrometeorological measurements and applied biometeorological
indices to quantify the impact of green walls on outdoor thermal exposure and thermal comfort in five
urban sites in Czech cities. Our results demonstrate that green walls can reduce heat stress during hot
summer days, however, their effect under European moderate climate conditions is modest. Observed
differences in thermal conditions at a 50 cm distance from greened versus conventional facades were:
=~ —1.2 to +0.1 K for air temperature (Ta), ® —6.4 to +3.3 K for Mean Radiant Temperature (MRT), =
—-2.1 to +0.2 K for the Universal Thermal Climate Index (UTCI), and = —4.1 to +0.2 K for the
Physiologically Equivalent Temperature (PET). Direct greening systems without any supporting
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structure exhibited substantially stronger cooling effects than green living wall systems utilising black
plant pots. Our findings emphasise that the effectiveness of these widely used adaptation measures is
highly system- dependent and underscore the need for comprehensive assessments across varied
urban environments, particularly incorporating detailed radiation flux measurements.
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Urban green spaces are widely promoted as effective tools to improve climate and mitigate heat stress
in rapidly densifying cities. While regularly mown lawns remain the dominant form of urban greenery,
urban flower meadows are increasingly advocated as a sustainable and multifunctional alternative.
However, their microclimatic effects are often assumed rather than empirically assessed across
different stages of vegetation during the growing season. This study provides a comparative in-situ
assessment of a maintained lawn and an urban flower meadow in Olomouc (Czech Republic), focusing
on their microclimatic and soil conditions during three summer measurement campaigns. Particular
attention is paid to the role of vegetation phenology in shaping near-surface thermal conditions. Prior
to flowering, the meadow consistently had higher UTCI values than the lawn during the day, despite
similar air temperature, indicating that meadows do not automatically reduce heat stress in early
summer. After flowering and partial senescence, this relationship shifted, with reduced heat stress
observed above the meadow despite slightly higher air temperature. Throughout all campaigns, the
soil beneath the meadow remained consistently cooler and wetter than beneath the lawn. These
findings demonstrate that the microclimatic response of urban flower meadows is strongly phase-
dependent and cannot be generalised across the growing season. Beyond the microclimatic effect,
stable soil cooling and moisture retention highlight an important contribution of urban flower
meadows to drought resilience, soil protection, and ecosystem stability in urban environments.
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PALM-4U is a popular large eddy simulation (LES) based CFD model for urban climate research,
enabling assessment of the effects of urban layout on outdoor thermal comfort at fine scales through
advanced urban parameterizations. However, the accuracy of PALM-4U simulations strongly depends
on the quality of boundary conditions (BCs). While LES can partially attenuate errors introduced at the
boundaries, it cannot systematically correct biases. In most applications, PALM-4U BCs are
preprocessed using the Weather Research and Forecasting (WRF) model, which provides mesoscale
atmospheric forcing that is dynamically downscaled to the microscale within PALM-4U. To examine the
performance of PALM-4U in outdoor urban thermal comfort indices across seasons, field campaigns
were conducted at 21 sites across University of Guelph, Ontario, Canada. Biometeorological data were
collected at four time points per day during July and February using mobile measurement platform.
PALM-4U simulations were evaluated with in situ observations using multiple performance metrics.
Results show that PALM-4U represents mean radiant temperature (MRT) more accurately than the
Universal Thermal Climate Index (UTCI) and performs better in winter. The strong performance in
simulating MRT indicates that radiative geometry and its spatial distribution are well captured, while
remaining biases are more likely associated with uncertainties in dynamic forcing. To further explore
sources of uncertainty, radiation, surface temperature, and wind speed simulated by WRF were
compared with in situ observations. The results indicate that biases in mesoscale forcing contribute to
uncertainty in PALM-4U simulations, likely arising from the combined effects of multiple WRF
parameters. This work aids identification of boundary uncertainty sources and provides insight for
screening PALM-4U dynamic forcing data, thereby reducing error propagation and improving the
reliability of urban thermal comfort simulations.
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This paper presents a unified perspective on a range of probabilistic updating methods ranging from
conditionalization to imaging techniques. We focus in particular on an imaging method that we call
non-Bayesian, because it changes a prior probability in a belief function, in the sense of Dempster-
Shafer theory of evidence. We show the effect of combining that non-Bayesian imaging with the so
called pignistic transformation, a method that allows to recover a probability from a belief function.
Finally, we leverage the results obtained to present a kind of extension of Lewis’s celebrated triviality
result to relate Bayesian and non-Bayesian imaging methods. The main methodological path we will
follow is algebraic and, thanks to it, we will employ recently introduced modal algebraic models for
conditionals and counterfactuals to shed further light on the Bayesian and the non-Bayesian
approaches to imaging.
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Ordinal conditional functions (OCFs) were introduced by Spohn to provide a graded representation of
epistemic states. While Spohn’s original definition and subsequent axiomatic treatments by Halpern
have established conditional rank- ing functions via arithmetic operations on natural numbers, a
systematic study on conditional rankings remains lacking. This paper fills that gap by proving a Lewis-
style triviality result for Spohnian conditional rankings and proposing a generalized axiomatic
framework based on conorms rather than standard addi- tion. We identify alternative models and
prove further triviality results. In light of these findings, we introduce general update methods for
ranking functions and examine the extent to which updated ranking functions can be expressed
through the rank of a corresponding conditional operator. Specifically, we characterize the rank of a
large class of conditional operators using a Spohnian analogue of the Lewis-Gardenfors imaging
method; conversely, we demonstrate that only these imaging-like update methods can be
characterized as the rank of associated conditional operators. The paper thus offers a unified
perspective on conditional rankings, their axioms, and their updates.
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This paper recasts the model-theoretic formalizations of fragmentalism within the modal logic S5.
Fragmentalist semantics depart sharply from classical treatments of negation and conjunction, and
may therefore appear difficult to compare both with one another and with orthodox logical systems.
The resulting S5 recon- struction clarifies their place in the contemporary formal landscape and
provides a first systematic map of their formal relations: the induced consequence rela- tions are
pairwise incomparable, while the corresponding notions of model-truth exhibit a structured hierarchy.
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