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Abstract

Background
Between June and December 2025, Guangdong Province, China, experienced the largest chikungunya
outbreak ever recorded in the country, with Foshan City as its epicentre. The emergency response was
unprecedented in scale, but the contribution of response timing and intensity to the outcome has not
been quantified. We developed a model-based policy counterfactual to ask how the outbreak would have
differed under alternative response scenarios.

Methods
We coupled a weather-driven mechanistic model of Aedes albopictus density with a two-zone host-vector
transmission model in which temperature-dependent extrinsic incubation and vector competence
followed published trait surfaces. The response was encoded as a two-step schedule matching the
documented timeline (case finding from 8 July 2025; citywide vector control from 19 July 2025).
Parameters were estimated against post-detection-wave surveillance anchors only, with uncertainty
represented by a six-start envelope. Five scenarios were compared: the fitted actual response, no
response, the actual response advanced or delayed by two weeks, and a Breteau-index-triggered
response.

Results
The fitted model reproduced the observed outbreak (11,988 cases; envelope 10,695 to 13,018) against
approximately 10,819 officially reported for Foshan. Growth of reported cases between 15 July and 9
August 2025 was dominated by a detection wave from active case finding rather than by incidence; by
15 July true infections exceeded reported cases by a factor of 5.1 to 14.5. Removing the response gave
a median of 95,182 reported cases (78,084 to 127,785), 7.9 times the fitted actual level. Advancing the
response by two weeks reduced final size by 27%, a two-week delay increased it by 42%, and a Breteau-
index threshold trigger reduced it by approximately half.

Conclusions
Within this reconstruction, response timing determined the scale of the 2025 Foshan outbreak more than
any other single factor. Entomological thresholds were crossed weeks before the epidemic was
detected, and acting on them could have substantially reduced the outbreak. The framework offers a
reusable instrument for evaluating response policy in cities facing Aedes-borne outbreak risk.
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Chikungunya fever, a mosquito-borne viral disease caused by the chikungunya virus (CHIKV), re-emerged
as a global public-health threat during the twenty-first century, with large outbreaks across Africa, Asia
and the Americas [1–6]. These outbreaks were associated with substantial acute morbidity, chronic joint
disease and excess mortality [7, 8]. In China, where Aedes albopictus is the principal vector, chikungunya
has historically appeared as small, import-seeded clusters in Guangdong and neighbouring provinces [9],
in a province long at the centre of dengue resurgence in China [10, 11]. That pattern changed in the
summer of 2025. Following the onset of illness of an index case in Foshan City, Guangdong Province, on
16 June 2025, and the detection of a local cluster on 8 to 9 July 2025, the outbreak expanded into the
largest chikungunya event ever recorded in China: by 11 November 2025 the provincial cumulative total
had reached 25,258 reported cases, of which approximately 43% occurred in Foshan [12, 13], according
to provincial health-authority briefings.

The public-health response was correspondingly extraordinary. A national work group was deployed to
Foshan; the city was organised into response grids; door-to-door case finding and breeding-site
elimination were carried out; and largescale adulticiding and larval-source management continued for
months. By 20 July 2025, official briefings reported that 90% of affected villages and neighbourhoods
had reduced vector density from high to medium risk or below, with one third reaching the safe level; by 9
August 2025, the compliance rate of affected villages exceeded 95%. On 26 August 2025 the city
formally terminated its level-III public-health emergency response as daily new cases had remained
below 50 for nine consecutive days (municipal press briefings). The door-to-door character of the
campaign followed long-standing community-participation practice in Aedes control [14, 15], an
approach whose sustained programmatic application is well documented in Singapore [16].

Two questions follow from this episode. First, what would the outbreak have looked like without this
response, or with the same response shifted earlier or later in time? Second, could a response triggered
directly by routine entomological surveillance, rather than by the detection of human cases, have
improved the outcome? Existing work on the Foshan outbreak has estimated its transmissibility [17, 18]
and characterised its viral-load dynamics [19], but the policy counterfactual, the quantitative comparison
of the implemented response against plausible alternatives, has not been addressed. This question
matters beyond a single outbreak: warming trends are extending the season and geographic range of
Aedes-borne transmission [20–23], temperate-region outbreaks have already demonstrated that Ae.
albopictus can sustain epidemic transmission at the margins of the range [24], and cities at those
margins will face the same decision, of when and how hard to respond, under increasing time pressure.

Here we developed a model-based policy counterfactual of the 2025 Foshan outbreak. The framework
couples a weather-driven mechanistic model of vector density with a two-zone host-vector transmission
model whose temperature-dependent traits follow published laboratory surfaces, and calibrates the
vector-control response to the officially documented response timeline. All epidemic quantities are
produced by simulation; the study involves no human participants and uses only publicly reported
aggregate data.

Page 3/22



Methods

Study overview
The framework has three layers. A weather-driven density model produces the response-adjusted
Breteau index (BI) of each zone from ERA5 reanalysis weather. A host-vector transmission model
converts vector abundance into human infections through temperature-dependent trait surfaces. A
response layer encodes the documented vector-control timeline as explicit intervention schedules, which
are varied across counterfactual scenarios. The model was calibrated to officially reported quantities
(case-curve anchors, citywide BI values and response-coverage milestones) and evaluated with a multi-
start envelope that propagates parameter uncertainty into all reported outcomes. The analysis workflow
is outlined in Fig. 1.

Data and outbreak anchors
Daily ERA5 reanalysis weather for Foshan (mean, maximum and minimum temperature; precipitation;
relative humidity) from 1 January 2024 to 31 August 2026 was obtained through the Open-Meteo archive
[25]. Outbreak anchors were compiled from national and provincial health-authority briefings and the
published literature and are summarised in Table 1. The response timeline was quantified from official
briefings: on 20 July 2025, 90% of affected villages had reduced vector density from high to medium risk
or below and 33% had reached the safe level; on 28 July 2025, 78% of affected villages were at the safe
level; on 5 August 2025, the mean vector indices of the core affected communities in Lecong town were
1.1 (mosquito density) and 1.8 (BI); and by 9 August 2025 the compliance rate of affected villages
exceeded 95%. Level-III emergency response was terminated on 26 August 2025 after nine consecutive
days with fewer than 50 daily new cases.
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Table 1
Outbreak anchors and response milestones used for model calibration and validation

Date / period Quantity Value Source type

2025-06-16 Index-case onset 1 case Municipal briefing

2025-07-08 /
09

Local cluster detected (Shunde) — Municipal briefing

2025-07-15 Cumulative cases, Shunde 478 Municipal briefing

2025-07-19 Cumulative cases, citywide 1873 Municipal briefing

2025-07-19 Daily new cases (peak) 674 Municipal briefing

2025-07-20 Affected villages below high risk
/ safe

90% / 33% Municipal briefing

2025-07-26 Cumulative cases, province /
Foshan

4824 / 4754 Provincial briefing

2025-07-28 Affected villages at safe level 78% Xinhua News Agency

2025-08-05 Lecong town core villages,
mosquito / BI

1.1 / 1.8 Nanfang Daily

2025-08-09 Affected-village compliance rate > 95% Municipal briefing

2025-08-26 Level-III response terminated < 50 daily cases for 9
days

Municipal briefing

2025-11-11 Provincial cumulative total 25258 (Foshan
42.92%)

Provincial briefing

2025 (Jul /
Aug)

Citywide mean BI 8.5 / 6.2 Municipal CDC via
media

2026-03 Citywide mean MOI 1.04 (748 stations) Municipal CDC via
media

Weather-driven density model
Weekly vector density was generated by a mechanistic potential-fecundity-index (PFI) model
parameterised from published laboratory studies of Ae. albopictus [26]. Weekly development rate
followed a Briere function of temperature [27] with lower and upper thresholds of 10 C and 39 C; adult
survival followed a Gaussian function of temperature with a maximum of 0.95 at 27 C, modulated by
relative humidity; and a saturating rainfall factor captured breeding-site availability, following rainfall- and
temperature-driven abundance models for this species [28] and the container-breeding ecology of urban
Aedes [29]. Weekly values were interpolated to daily resolution and scaled by a fitted calibration
constant, and the citywide BI was modelled as the response-adjusted product of this baseline and two
protection stocks representing source reduction and space spraying. Protection stocks accumulate with
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weekly onset lag and exponential decay under repeated coverage; the aggregate decay constants (0.45
and 0.30 per week) encode the citywide rebound described in official communications, whereby
untreated sites are re-colonised within two to three weeks. Citywide BI anchors were used as soft
validation targets: the fitted configuration reproduces the July and August 2025 citywide means (8.5 and
6.2) and remains consistent with the low winter/spring values observed in 2026 municipal reporting and
with a historical district-level May reference of 12.18 from Chancheng District in 2016.

Two-zone host-vector model
The city was represented as two zones: the hot-spot zone (Shunde District, which concentrated 92.96%
of reported cases during the early explosion) and the remainder of the city. Each zone carries an
independent copy of a host-vector compartment model of the class used in previous chikungunya
studies [30–32], extended with an asymptomatic human compartment following the Foshan
transmission study [17], comprising susceptible, exposed, symptomatic-infectious, asymptomatic-
infectious and recovered human compartments, and susceptible, exposed and infectious vector
compartments. Human latent and incubation periods were fixed at 7 days, the symptomatic and
asymptomatic infectious periods at 8 days, the asymptomatic fraction at 0.140, and vertical
transmission in the vector at 0.168, following the values used in that study [17]. The vector extrinsic
incubation period was made temperature-dependent following the trait surface of Tegar et al. [33],
interpolated between 8.74 days at 18 C and 1.74 days at 30 C, consistent with the experimentally
characterised temperature dependence of arbovirus extrinsic incubation [34] and with the vector
competence of Ae. albopictus for CHIKV [35], and a refinement over the fixed incubation periods used in
previous work. Vector abundance in each zone was imposed from the response-adjusted density
trajectory of that zone, so that each response scenario implies its own vector population and hence its
own transmission intensity. Case reporting was modelled as the symptomatic onset stream multiplied
by an ascertainment process that rises with detection effort; the detection surge associated with the
expansion of nucleic-acid testing to 35 hospitals and door-to-door fever screening from 20 July 2025 is
an explicitly documented component of the response.

Response encoding and counterfactual arms
The documented response was encoded as a two-step schedule. Step one, at the detection date (8 July
2025), activates case finding and isolation, represented by an isolation factor that reduces the human-to-
vector transmission force and by an ascertainment step. Step two, at the citywide campaign (19 to 20
July 2025), raises vector-control coverage to its fitted peak, combining the source-reduction and adult-
control modalities whose effectiveness has been evaluated in previous campaigns [36, 37], with the hot-
spot zone escalating first and the remaining districts following with a fitted stagger. After the termination
of level-III response on 26 August 2025, coverage settles to a normalised sustaining level. The escalation
offset and the zone stagger were fitted jointly with the transmission parameters. Five scenarios were
compared: (i) the fitted actual response; (ii) no response; (iii) the actual response advanced by two
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weeks; (iv) the actual response delayed by two weeks; and (v) a threshold-triggered response that begins
when the simulated no-response BI first exceeds the national transmission-risk threshold of 5 [38], an
action level whose epidemiological rationale in larval-index surveillance has been evaluated previously
[39–42]. Scenario (v) represents a response driven directly by routine entomological surveillance rather
than by human-case detection.

Calibration and uncertainty
Because reported cases during the explosive phase of mid-July to early August were strongly shaped by
the detection surge (see Results), a decoupling of reported counts from incidence documented in other
major arbovirus and respiratory outbreaks [43, 44], the calibration window excluded this transition and
used the post-saturation anchors from 16 August 2025 onwards, when ascertainment had stabilised (13
cumulative anchors, with the ascertainment fraction effectively 1). Parameters (the two transmission
coefficients, the initial seed, the density calibration constants of the two zones, the response coverage
peaks, the escalation offset, the zone stagger, the isolation floor and the baseline ascertainment
fraction) were estimated by Nelder-Mead optimisation over six multi-start configurations; the spread
across converged fits is reported as the uncertainty envelope of every model-based quantity. Because
the number of free parameters is comparable to the number of post-wave anchors, absolute parameter
identification is not achievable, and the across-start spread, rather than any single point estimate, is the
honest representation of uncertainty.

Ethics statement
The study used only publicly reported aggregate surveillance data and computer simulation; no human
participants, individual-level data or biological samples were involved.

Large language model assistance (Kimi K3, Moonshot AI) was used for code development and
debugging and for language editing; every script was executed by the author and all code, numerical
outputs and text were reviewed and verified by the author.

Results
The reconstruction of the observed outbreak, the detection-wave decomposition and the counterfactual
comparison are presented in turn (Figs. 2, 3 and 4).

The outbreak and its documented response
The outbreak is summarised in Table 1. Reported cases accumulated slowly for the first month (the
provincial total for the week of 8 to 14 July was 481) and then rose explosively: the citywide cumulative
total reached 1,873 on 19 July, 4,754 on 26 July and 7,524 by 2 August, with 92.96% of early cases
concentrated in Shunde District. Daily new cases peaked at 674 on 19 July. The response escalated in
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step: the citywide campaign began in the week of 19 July, and the officially quantified response
milestones (90% of affected villages below high risk by 20 July, 78% at the safe level by 28 July, and
above 95% compliance by 9 August) bracket the inflection of the curve. Level-III response was
terminated on 26 August 2025, and provincial weekly additions fell to single digits by late November.

The detection wave: reported cases decoupled from
incidence
Reported cases are a product of incidence and ascertainment, and the two processes separated sharply
in this outbreak (Fig. 2). For the first four weeks, reported growth was slow, consistent with low baseline
detection. From 15 July onwards, reported cases rose far faster than any biologically plausible incidence
trajectory: the interval from 15 to 26 July alone contributed more than 3,700 reported cases. This jump
coincided with the documented expansion of detection capacity (nucleic-acid testing extended to 35
additional hospitals and door-to-door fever screening across tens of thousands of households), which is
part of the response itself. After early August, once detection was saturated, reported and true curves re-
joined.

Two conclusions follow. First, models fitted naively to the raw early reported curve conflate incidence
with ascertainment, and transmissibility estimates from such fits inherit that confounding. Second, the
early phase of the outbreak was substantially larger than the reported counts suggest. Back-
extrapolating the calibrated model to 15 July 2025 yields a median estimate of approximately 3,000 true
infections across the city against 478 officially reported cases, an under-ascertainment factor of 6.4 at
the central fit, with a multi-start envelope of 5.1 to 14.5 (Fig. 4a). In other words, by the time the outbreak
was detected, transmission had been established for weeks and the true seed population was already an
order of magnitude larger than the reported count.

Model reconstruction of the actual outbreak
The fitted actual-response scenario reproduced the observed outbreak within the multi-start envelope
(Fig. 2): the final reconstructed total was 11,988 reported cases (envelope 10,695 to 13,018) against
approximately 10,819 officially reported for Foshan, and the model tracked the post-wave plateau, in
which daily additions fell below 50 by late August and the cumulative curve flattened through the autumn
as the response transitioned to a sustaining regime and temperatures declined.

Counterfactual scenarios
Table 2 and Fig. 3 report the five scenarios. Without any response, the median reconstructed outbreak
reached 95,182 reported cases (envelope 78,084 to 127,785), 7.9 times the fitted actual level; under the
constant baseline ascertainment of the no-response scenario this corresponds to a cumulative true
burden on the order of six hundred thousand infections, an attack rate of approximately 6% of the
population, within the range observed in previous large chikungunya outbreaks in immunologically naive
populations [4]. Advancing the response by two weeks reduced the median final size to 8,746 cases, a
reduction of 27% relative to the actual response; delaying it by two weeks increased the median final size
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to 17,037 cases, an increase of 42%. A response triggered by the national entomological threshold (BI > 
5) began several weeks before the human outbreak was detected, because simulated vector density
crossed the threshold in early summer long before any case was reported, and reduced the median final
size to 6,306 cases, approximately half of the actual level.

Table 2
Counterfactual outcomes by response scenario (multi-start envelope over six converged fits)

Scenario Final reported
cases, median

Envelope Ratio vs
actual

Cases averted vs
actual, median

No response 95182 78084–
127785

7.94 −83194 (more cases)

Response 2 weeks
later

17037 14156–18736 1.42 −5049 (more cases)

Actual response
(fitted)

11988 10695–13018 1.00 reference

Response 2 weeks
earlier

8746 7366–9651 0.73 + 3242 (fewer cases)

BI-threshold trigger
(BI > 5)

6306 3720–6980 0.53 + 5682 (fewer cases)

Reported cases under each scenario are computed under the surveillance regime implied by that
scenario (the no-response scenario retains baseline detection throughout). Ratios compare medians
across the six multi-start fits.

The asymmetry between the early and late scenarios reflects the mechanics of the season: because
vector density was still rising through June and July, an earlier response suppressed the population while
it had not yet peaked, whereas a delayed response confronted a larger vector population at its seasonal
maximum. All scenario orderings were preserved across every multi-start fit.

Vector-density validation
The response-adjusted BI trajectories of the two zones remained consistent with all available
surveillance anchors (Fig. 4b): the hot-spot zone peaked above the citywide July mean, the citywide
means matched the reported 8.5 and 6.2 for July and August, the simulated density was below the risk
threshold during the winter and early spring of 2026 in line with the municipal report of a March 2026
mean MOI of 1.04, and the historical district-level May reference from 2016 falls within the simulated no-
response summer range.

Discussion

Principal findings
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In a model-based reconstruction of the largest chikungunya outbreak recorded in China, the response,
and above all its timing, dominated the outcome. The implemented response, for all its scale, was still an
after-the-fact response: it began the week the outbreak was detected, roughly three weeks after the
index onset and at least several weeks after simulated vector density had crossed the national risk
threshold. The counterfactual analysis indicates that the response averted approximately seven-eighths
of the potential reported burden relative to no response, that a two-week advance would have prevented
roughly a quarter of all cases, that a two-week delay would have expanded the outbreak by more than
40%, and that a response triggered directly by routine entomological surveillance could have halved the
outbreak without waiting for human cases.

The detection wave as a methodological caution
The decomposition in Fig. 2 carries a methodological message for outbreak modelling in general. During
the explosive phase, reported cases were driven primarily by the expansion of detection capacity that
accompanies the response itself: testing was extended, house-to-house screening was conducted, and
case ascertainment rose towards saturation. Models fitted to the raw reported curve over this window
therefore estimate a hybrid of incidence and ascertainment. This concern applies to the Foshan
outbreak specifically: the present reconstruction, calibrated only outside the detection-wave window,
implies that true infections by mid-July exceeded reported cases several-fold. Transmissibility estimates
from the early reported curve should accordingly be interpreted as joint properties of the epidemic and
the response-driven detection process. More broadly, any outbreak met with a surge of case finding will
exhibit this decoupling [43, 44], and reconstruction efforts should either model ascertainment explicitly
or calibrate outside the surge window.

Timing, thresholds and the value of entomological
surveillance
The counterfactual asymmetry, in which a two-week delay costs more than a two-week advance saves,
reflects the rising density through the early summer: the later the response, the larger the vector
population it confronts at its seasonal peak. The threshold-triggered scenario quantifies the alternative:
the national surveillance framework already defines BI > 5 as the action level, and simulated density
crossed that level weeks before the first human case was detected. A response governed by this routine
entomological signal would have begun during the build-up phase rather than after the epidemic was
established, and its advantage over the actual response persisted across all multi-start fits. This is
consistent with the broader outbreak-control literature: the speed of detection and response is a primary
determinant of controllability [45], containment windows contract rapidly with delay [46, 47], model-
based evaluations of control measures in the temperate Italian setting support rapid response [48],
quantified counterfactuals of intervention timing during the COVID-19 pandemic reached the same
conclusion at national scale [49], and the gap between outbreak detection and response has been
documented as a systemic weakness of surveillance-triggered control programmes [50]. It also reflects
the ecology of the vector, since sustained pressure is required because Ae. albopictus rebounds rapidly
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after suppression [51]. This supports the view that the binding constraint on outbreak control in Aedes-
endemic cities is not the intensity of the response but the trigger for initiating it.

The September shift as observational context
After Foshan terminated its emergency response in late August, the provincial epicentre shifted to
Jiangmen, which reported thousands of weekly cases through September and October while Foshan fell
to tens. This observational contrast, in a neighbouring city within the same season, is consistent with the
modelled conclusion that sustained vector-control pressure holds transmission near the threshold while
its absence allows explosive growth. It cannot serve as a controlled comparison, since the cities differ in
demography, environment and seeding history, but it illustrates the stakes of the same policy choice
made by neighbouring municipalities in the same month.

Limitations
Several limitations qualify these findings. First, all results are simulation-based; the model reconstructs
and compares scenarios within a calibrated mathematical system and makes no claim to reproduce
unobserved events exactly. Second, the vector density calibration rests on sparse citywide anchors (the
July and August 2025 means, both response-affected, and winter values from 2026 reporting), because
monthly citywide BI means were not published for 2024 or for most of 2025; the density scale is
therefore an inferred quantity, bounded by a historical district-level reference, and its uncertainty is
propagated through the multi-start envelope rather than eliminated. Third, the citywide aggregate
response encoding summarises what was in reality a spatially heterogeneous campaign concentrated in
the affected villages; the fitted coverage peaks should be read as citywide averages of a much more
focal effort. Fourth, the ascertainment process is represented as a step coupled to the response,
whereas the true detection process was certainly smoother; the under-ascertainment estimate is a
model-dependent point range rather than a measurement; post-outbreak serosurveys, when available,
would independently bound this quantity [52]. Fifth, the two-zone structure abstracts from within-district
heterogeneity and human mobility. Sixth, the framework does not model healthcare capacity, behaviour
or economics. Finally, the counterfactual outcomes are relative quantities conditioned on the fitted
system; they are intended to rank response scenarios, not to forecast absolute case counts for future
events.

Implications
For cities at the margins of the expanding Aedes range, three operational conclusions follow. First, the
entomological surveillance infrastructure that already exists in most endemic cities contains the trigger
information; the model indicates that responding to it, rather than waiting for human cases, is worth
approximately half an outbreak. Second, response timing dominates response scale: the difference
between acting two weeks earlier and two weeks later was comparable to the entire difference between
the actual response and doing nothing at all. Third, reconstruction frameworks of the kind developed
here, in the tradition of model-based policy evaluation [53] and consistent with the integrated approach
of the global vector control response [54], can be pre-positioned: once weather data and a response log
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are available, the counterfactual questions that will inevitably be asked after the event can be answered
while the policy decisions are still being made.

Conclusions
Within a weather-driven, two-zone reconstruction of the 2025 Foshan chikungunya outbreak, the officially
documented response averted the large majority of the potential reported burden, response timing
carried consequences comparable to the response itself, and a trigger based on the routine
entomological threshold would have begun control weeks before human-case detection. Reported cases
during the explosive phase were dominated by a response-driven detection wave, and early true
incidence exceeded reported counts several-fold. As warming extends the season and range of Aedes-
borne transmission, cities should treat entomological thresholds, not human-case counts, as the
operational trigger for outbreak response.
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Figures

Figure 1

Study workflow and counterfactual design. ERA5 reanalysis weather drives a literature-anchored
mechanistic density model; the officially documented two-step response timeline is encoded as explicit
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intervention schedules; a two-zone host-vector transmission model converts vector abundance into
human infections; five response scenarios are compared against the calibration and validation anchors.

Figure 1

Study workflow and counterfactual design. ERA5 reanalysis weather drives a literature-anchored
mechanistic density model; the officially documented two-step response timeline is encoded as explicit
intervention schedules; a two-zone host-vector transmission model converts vector abundance into
human infections; five response scenarios are compared against the calibration and validation anchors.
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Figure 2

Reported cases, model reconstruction and the detection wave. Observed cumulative reported cases
(points), the fitted actual-response reconstruction (line) and its multi-start envelope (band). The shaded
window marks the detection wave (15 July to 9 August 2025), during which reported cases were
dominated by the expansion of case finding rather than by incidence; the dashed line marks the start of
the citywide campaign (19 to 20 July).
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window marks the detection wave (15 July to 9 August 2025), during which reported cases were
dominated by the expansion of case finding rather than by incidence; the dashed line marks the start of
the citywide campaign (19 to 20 July).
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Figure 3

Counterfactual reported-case trajectories under five response scenarios. Median citywide reported-
cumulative curves for the no-response, delayed (two weeks), fitted actual, advanced (two weeks) and BI-
threshold-triggered scenarios, with multi-start envelopes (bands) and observed anchors (points). Final
sizes are given in the legend.
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cumulative curves for the no-response, delayed (two weeks), fitted actual, advanced (two weeks) and BI-
threshold-triggered scenarios, with multi-start envelopes (bands) and observed anchors (points). Final
sizes are given in the legend.

Figure 4

Under-ascertainment envelope and density-model validation. (a) Ratio of model-reconstructed true
infections to reported cases on 15 July 2025 across the six multi-start fits; all fits exceed 5. (b)
Response-adjusted BI trajectories of the two zones against surveillance anchors: the July and August
2025 citywide means (8.5 and 6.2), the March 2026 municipal MOI (1.04, outside the plotted window),
and the national risk threshold (BI = 5).
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and the national risk threshold (BI = 5).
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