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Abstract. Thailand has promoted smart cities and digital government for a decade, yet the chain that matters—a measurement
becoming a message that moves a person—stays open. We examine four explanations: weak inter-agency coordination, procurement
that buys files rather than services, data that records rather than responds, and no end-to-end monitoring-to-push chain. In one
province we describe what the open-data estate publishes (311 datasets, 2,869 resources, 45 publishers), audit two hazard chains
link by link, and report the operating record of CNX, a public-data operations room adapted to close the chain without inter-agency
agreements. 41% of resources could not be parsed and 6 datasets carry a location; we found none about drainage, evacuation routes
or procurement. None of the 177 official shelter rows carries a coordinate, and 50% of those reporting toilets exceed a reference of
20 people per toilet. CNX drew on 29 providers within seven calendar weeks; 24 of 25 feeds with a declared limit were inside it;
official meteorological warnings lead its board. Coordination, procurement and responsiveness gaps could be bypassed with public
data and open standards; authority, asset registers and validation could not. The audit is descriptive and the system is evaluated for
feasibility only: we show that the gaps are present and measurable, not that they cause the stalled programmes.
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1 A gauge, a river, and a calm screen

On 5 October 2026 a rain gauge in Chom Thong recorded
94.5 mm in twenty-four hours: “very heavy” rain on the Thai
Meteorological Department’s scale, on a hill catchment. The
screen that day, the second author’s own operations room
(CNX, version 1.7), read river gauges only and showed no
sign of high water. Both measurements were true. Both were
public, and both came through the same national water-data
portal. Nothing on our screen connected them until we added
rain gauges that day (repository commit c2a44ff; the Chom
Thong reading is the fixture in rain-core.test.ts). We
start with our own failure because it is the failure this paper is
about.

It is not a failure of sensors. Thailand has rain gauges,
satellites, a national meteorological service that publishes its
warnings as machine-readable CAP messages (Thai Meteo-
rological Department, 2026), and a provincial office that has
written down 177 places where flood evacuees may sleep. It
is a failure of the chain: the steps between a measurement
and a person who moves. Each link is published, if at all, by
a different body, in a different form.

Thailand has promoted smart cities and digital government
for a decade. The United Nations e-government index places
it 52nd of 193 in 2024, up from 55th in 2022, while its
e-participation rank fell from 18th to 42nd over the same two
years (United Nations Department of Economic and Social
Affairs, 2024). Studies find a smart-city strategy with no
province-level implementation plan (Naprathansuk, 2017)
and, in Phuket, progress in only some dimensions with budget
the main obstacle (Jumnong and Lowatcharin, 2022). The
pattern is familiar from critiques of smart cities elsewhere
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(Hollands, 2008; Shelton et al., 2015; Soderstrom et al., 2014).

Research question. Can a working chain from measurement
to warning to shelter be assembled from public sources alone,
without waiting for inter-agency agreement — and what do
the points where it cannot be assembled show about why the
chain stays open?

Four candidate gaps. Practitioners offer four explanations.
We treat each as a hypothesis, state what we could and could
not measure for it, and report descriptively:
* H1 Coordination. Agencies publish in isolation; nothing
joins their records.
* H2 Procurement. Technology is bought as files and
projects, not as open, maintained services.
* H3 Responsiveness. Published data records the past; it
does not drive a response.
* H4 End-to-end. No monitoring-to-push chain exists, e.g.
rain to drainage, haze to shelter.

What this paper is, and is not. It is an audit of what
one province’s open data publishes, plus a feasibility study
of a system built to close the chain. It does not observe
procurement, agency behaviour or warning outcomes directly,
and it does not test the hypotheses; Section 6 says what would.

Contributions. (i) A descriptive audit of one province’s
open-data estate (311 datasets, 2,869 resources, 45 publishers)
against the four gaps. (ii) A link-by-link audit of two hazard
chains. (iii) A working system and its operating record, with
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an account of what it could not bypass. (iv) Open data and
code to repeat every number.

2 Background

Smart cities and the delivery gap. Critics describe the
smart city as an idea that sells faster than it ships (Green-
field, 2013; Hollands, 2008; Townsend, 2013): corporate
storytelling (Soderstrom et al., 2014; Wiig, 2015), top-down
programmes that skip the citizen (Cardullo and Kitchin, 2019;
Datta, 2015), and a gap between rhetoric and the “actually
existing” city (Shelton et al., 2015). The label travels as a
global discourse (Joss et al., 2019). For Thailand, recent work
identifies the core data sets that smart-city governance needs
across 36 cities (Ruangwicha and Tuamsuk, 2026).

Coordination and procurement. Joined-up government is
easy to want and hard to build (Bardach, 1998; Pollitt, 2003);
the literature lists conditions for collaboration (Ansell and
Gash, 2008; Bryson et al., 2006), network forms (Provan and
Kenis, 2008) and whole-of-government reform (Christensen
and Leagreid, 2007). Public IT fails often (Anthopoulos et al.,
2016; Goldfinch, 2007); project cost and design-reality gaps
are recurring causes (Flyvbjerg and Budzier, 2013; Heeks,
2006); demand-side procurement can drive innovation (Edler
and Georghiou, 2007); and digital-service teams offer an
alternative delivery model (Mergel, 2019; Pahlka, 2023).
Thailand’s procurement act was enacted in 2017 (Kingdom of
Thailand, 2017); the Digital Government Act concerns digital
administration and service delivery (Kingdom of Thailand,
2019a).

Responsive data. Open data has documented benefits, bar-
riers and myths (Janssen et al., 2012); its quality can be
measured along dimensions such as currency and accessi-
bility (Vetro et al., 2016; Zaveri et al., 2016), and the FAIR
principles say what a dataset must offer a machine (Wilkinson
etal., 2016). A city digital twin adds the demand that a model
stay synchronised with what it models (Batty, 2018; Bolton
etal., 2018).

Early warning. An early-warning system has four elements:
knowing the risk, detecting and forecasting, communicating,
and preparing to respond (World Meteorological Organiza-
tion, 2018); the field has long treated it as a people-centred
system rather than a technology (Basher, 2006; Sorensen,
2000). The Sendai Framework and Early Warnings for All
make it a global target (United Nations General Assembly,
2015; World Meteorological Organization, 2023), and the
Common Alerting Protocol is the open format that carries a
warning between systems (OASIS, 2010). Thailand’s 2011
floods caused THB 1.43 trillion in damage and losses and
affected over 13 million people; the World Bank’s assessment
recommended early warning built on high-quality real-time
data (World Bank, 2012).

Haze. In Chiang Mai the other seasonal hazard is smoke
(Chantara et al., 2012; Inlaung et al., 2022). Satellite fire
detection runs at 375 m (Schroeder et al., 2014); the World
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Health Organization’s 2021 guideline for 24-hour PM 5 is
15 pg/m?3, with interim targets down from 75 (World Health
Organization, 2021); a regional treaty has required monitoring
since 2002 (ASEAN, 2002).

3 Method

Design. Two parts. Audit: we describe what published
records show for each gap. Build: we construct a system on
public sources and record what it takes and what it cannot do.
Table 1 states, for each hypothesis, what we measured and
what we could not.

Terms. The estate is the set of datasets returned by a search
of the national open-data portal for the Thai word for Chiang
Mai. The catalogue is the list of resources on the provincial
portal. The board is CNX’s web screen. Baked means a
dataset was fetched and frozen on a stated date.

Data. All inputs are public or were collected by the system;
none required an agreement.

* Open-data estate. Every dataset returned by a search
for “Chiang Mai” on the national open-data portal on 19
September 2026: 311 datasets with 2,869 resources, each
fetched and profiled; a resource is “unreadable” if the
profiler could not parse it into a table (a PDF or image, a
corrupt file, or a failed download; we did not separate the
causes). A second catalogue of 682 resources (2 October)
from the provincial portal was searched by title and tag.
Absence statements below mean not found by title and tag
search of these two sources.

Disaster records. The 11 datasets in the portal’s disaster
domain; the official temporary-shelter list (177 rows); the
warning-tower list (12 rows).

System telemetry. The system’s own feed registry (32
entities, 4 November 2026); 2,576 camera frames received
from three flood cameras (20 October to 4 November); 934
haze scores from one webcam, 917 paired with ground
PM; 5 (about four weeks); 104 level changes in the warning
log (11 October to 3 November); a 271-commit build
history (15 September to 3 November).

Burn seasons. Monthly burned area, hotspot counts
and PM; 5 exceedance days for the 202425 and 2025-
26 seasons, from the Hydro-Informatics Institute’s burn-
mapping data.

Shelters. The official list has no coordinates, so we located
each shelter with OpenStreetMap by name, accepting a point
only if it lay inside the province outline and the stated district.
Each point records its precision (building, subdistrict, district).
We express sanitation as people per toilet and compare it with
the humanitarian benchmark of at most 20 people per toilet
from the Sphere standard; we confirmed this figure only in
secondary sources and could not open the handbook, so it is
a reference line, not a finding about compliance.

Reproducibility. One script (research/analysis/run_
analysis.py) regenerates every number and figure here
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Table 1. Four gaps:
hypotheses.
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what we measured, what we could not, and what the audit shows (Section 5). The audit is descriptive; it does not test the

Gap

Measured / not measured

What the audit shows

H1 Coordination

H2 Procurement

H3 Responsive-

ness

H4 End-to-end

Measured: concentration of publishers. Not measured:

whether any datasets join across agencies; how agencies
actually interact

Measured: whether contracts or purchases appear in the

estate; service formats; licence; readability. Not measured:

what was bought, or on what terms

Measured: age, spatial and time-indexed share of what the
portal publishes. Not measured: agencies’ own operational
systems

Measured: link-by-link presence in the estate for two
chains; shelter and tower records. Not measured: warning

45 publishers, top two hold 59% (partly an artefact of the
search); only 6 datasets carry a location, so cross-agency
joins on place are rare

No procurement dataset found; 2 datasets list an API
format and none is a live feed; 17% state no licence; 41%
of resources unreadable

Median age 1.1y; every disaster dataset is a register or an
archive, none is live

No drainage, evacuation-route or clean-air-room data found;
0 of 177 shelters carry a coordinate; 6 warning-tower sites

delivery or outcomes

from files in the repository. Counts, not significance tests,
carry the argument: the estate is a census of one search, not a
sample.

4 The system

We built CNX, a public operations room for Chiang Mai
(https://cnx.nonarkara.org), on five rules. CNX was
not built from nothing: it began as a port of the second
author’s earlier provincial operations room for Lopburi (the
first commit of this repository is titled a “Lopburi-pattern
port”), so the build times below measure an adaptation, not a
first build.

1. Public sources only. Read what agencies already publish.
No memorandum with any agency. Some feeds need a
free key or are subject to a provider’s terms of use, which
we did not negotiate and have not reviewed with counsel.

. Say what you know and when. Every number carries
its source, its observation time and its failure mode. “Un-
known” is never shown as “calm”.

3. One verdict, thresholds from the source. Rain bands
follow the Thai Meteorological Department’s 24-hour
classes. A forecast may raise a level; it can never lower
one that a measurement set.

. Official first. The meteorological service’s own warn-
ings lead the board. The board’s own warnings leave as
CAP messages marked restricted — not an official public
warning.

. Close the last link. Every warning names the district’s
official shelters, with capacity.

Figure 1 shows the chain the system tries to close. Its registry
lists 32 entities from 29 providers, including non-agency
sources such as OpenStreetMap, news feeds and the board’s
own derived products (Figure 6); 9 run through a relay on one
machine, because their sources throttle or refuse the hosting
platform’s network or need work (such as image decoding)
the platform cannot do.

5 Results
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5.1 The estate: a record of the past, in files

H1 — coordination. The estate has 45 publishers, but two
of them (the Provincial Office and the Provincial Treasury)
hold 59% of datasets, and 20 publishers contribute exactly
one (Figure 2b; Herfindahl index 0.20). Because the search is
for a province, provincial bodies dominate by construction,
so concentration alone shows little. What matters for joining
records is shared keys: only 6 datasets (1.9%) carry a location,
and we found no dataset about drainage, evacuation routes or
clean-air rooms (Table 3). We did not test whether records
from different agencies can in fact be joined.

H2 — procurement. Across 311 datasets and 682 cata-
logue resources we found none about procurement, contracts
or technology purchases. Two datasets list an API format (a
provincial spending table and a provincial boundary layer),
and none is a live feed. The estate is mostly files: 176 datasets
offer CSV, 158 a spreadsheet and 44 a PDF; 1,182 of 2,869
resources (41%) could not be parsed; 52 datasets (17%) state
no licence. This is an indirect indicator. The portal does
not publish what was bought, so it cannot show whether
procurement favoured files over services, and a search for one
province cannot show a national absence. It describes what a
citizen or a neighbouring agency can reach, nothing more.

H3 — responsiveness. The median dataset was 1.1 years
old when baked; 131 of 311 had been updated within a year,
and 37 were more than three years stale. All 11 datasets in
the portal’s disaster domain are registers or archives: injuries,
deaths, damaged bridges, households affected, machinery and
shelters (Table 2). The newest was updated on 25 July 2026,
and the flood response plan is a PDF. An open-data portal
is an archive by design, so this describes the portal, not the
agencies’ operational systems, which we could not see.

5.2 Two chains, link by link

Table 4 walks the two chains the research question names;
Figure 1 draws the chain. H4 — end-to-end. Of the seven
links in each chain, the estate holds two in part: the shelter list
(without coordinates) and the tower list (6 sites). We found no
drainage network, evacuation routes or clean-air rooms. The
meteorological service’s alerts live outside the estate, in an
open format. Where the system could join links from public
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Assets

Sense —>  Forecast [ . —>  Decide > Push —>  Shelter > Verify
drains, routes
ThaiWater (HII), Meteorological Not found Meteorological Outside open data Provincial Office: None found
PCD, NASA: service, open in the estate service: CAP alerts list, no coordinates
machine-readable models: partly

Figure 1. The chain from measurement to action. Boxes show the link; the grey line beneath names who publishes it, as far as we found, and
whether a machine can read it. The red outline marks links we did not find in the estate.

(a) Age of the estate (b) 45 publishers; top two hold 59% (c) 41% unreadable
dian 1.1 1,687

100 - edlan .1y Provincial Office
Provincial Treasury

80 7 Pingkhonakhon PO @n

2 3]

9 a Dept. of Provincial Admin. =

g 60 =

= National Housing Auth. 2

R 40 A &
40 Dept. of Health
20 - Dept. of Public Relations
Sericulture Dept.

0 - r T T
0 2 4 6 0 50 100 Readable Unreadable
Years since last update (7+ pooled) Datasets resources resources

Figure 2. The provincial open-data estate (n=311 datasets, 19 September 2026). (a) Years since each dataset was last updated. (b) Publishers
by number of datasets. (c) Resources the profiler could not read.

Table 2. The disaster domain of the estate (titles translated). “Time” = has a time field; “Place” = has coordinates.

Dataset Publisher Updated Format Time Place
People injured in disasters Chiang Mai Provincial Office 2026-07-25 CSV/XLSX yes no
Disaster-response personnel Chiang Mai Provincial Office 2026-07-25 XLSX/CSV yes no
Warning-tower installation points ~ Chiang Mai Provincial Office 2026-07-25 CSV yes yes
Temporary shelters, Chiang Mai ~ Chiang Mai Provincial Office 2026-07-25 CSV/XLSX no no
Disaster-machinery register Chiang Mai Provincial Office 2026-07-25 XLSX/CSV yes no
People killed in disasters Chiang Mai Provincial Office 2026-07-25 CSV/XLSX  yes no
Flood damage to bridges Chiang Mai Provincial Office 2026-07-25 CSV/XLSX  yes no
Households affected, by village Chiang Mai Provincial Office 2026-07-25 CSV/XLSX  yes no
Repeatedly burned areas Lamphun Provincial Office 2026-07-24  XLSX/CSV yes no
Disaster-risk areas, 76 provinces  Dept. of Provincial Administration 2026-03-24  JSON no no
Provincial flood response plan Dept. of Disaster Prevention and Mitigation 2025-09-01 PDF no no
Table 3. Datasets in the estate that match each link of the two we could not find, it could not. Absence from a title-and-tag
chains (title and tag search, Thai and English terms). “Library” is search of one province does not prove absence elsewhere —
the 311-dataset estate; “Catalogue” is the 682 provincial-portal a national drainage agency may hold such data — so this is a
resources. finding about what a provincial user can reach.
Link Library Catalogue

5.3 Shelters and warning towers

Drainage network 0 0 The official list has 177 rows in all 25 districts (three repeat
Evacuation routes 0 0 an earlier row, so 174 are distinct), with a stated capacity of
Clean-air rooms 0 0 98,775 people (median 200; the largest, 20,000, is one venue).
Procurement / contracts 0 0 None carries a coordinate. After geocoding, 45 are located at
API or live stream 0 0 the building, 77 at a subdistrict point and 55 at a district point
Warning towers 1 1 (Figure 4b; Figure 3). A warning that says “move to shelter”
Shelters 1 2 cannot, today, say where for 75% of the rows.

Rainfall 0 1 Sanitation is thinner than capacity. 31 shelters (18%) report
Flood events 2 9 zero toilets; of the 146 that report any, 73 (50%) exceed 20
PM, 5 / dust 6 17 people per toilet (median 22.5). If each shelter hosted only
Fire and haze 16 33 as many people as its toilets serve at that reference value, the

stated 98,775 places would fall to 40,739 (41%). This is a
lower bound under a strict assumption: a school or temple
reporting no toilet may rely on a neighbouring building.
sources, it did: gauges, fires, forecast and shelters sit in one The warning-tower list is an asset register kept by the
verdict (Section 4). Where the link would be an asset register

479
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Table 4. Rain-to-drainage and haze-to-shelter, link by link. “Estate” is what the open-data estate holds; “CNX” is what the system does with

public sources.

Link Rain — drainage Haze — shelter CNX

Sense Rain gauges published by the national ~ Ground sensors (university network, Both read. Rain: 15-min relay. Fires:
water-data portal; machine-readable, Pollution Control Department); satel- province-only counts
but the portal throttles the hosting plat- lite fire detections (375 m)
form, so a relay fetches them

Forecast Open weather-model grids; we found Model PM; s and 850 hPa transport 48-h field and smoke trajectories, la-
no official gridded forecast we could belled as model
read

Assets None found in either catalogue None found Not closed. Named as a gap

Decide Meteorological service publishes CAP ~ We found no haze alert feed Official alerts first; board verdict sec-

alerts for provinces (Thai Meteorolog-
ical Department, 2026)

Push CAP is available; no public push from
CNX (it lacks the authority)

Same

ond

CAP export, restricted

Shelter Official list with capacity and utilities, ~Same list; no air-filtration data Shelters per district named in each
no coordinates warning; 45 located at the building
Verify We found no published record of warn- ~ Same Warning log: 104 level changes since
ings scored against outcomes 11 Oct
Official shelters and warning towers (a) Reported sanitation (b) Best location we can state
. 77
Chiang Mai, 22,249 km?2 (OSM outline) M here: 20 80
60 55
§ 30 E 45
< o 40 7
& 201 &
10 20
0 - 0 - T
0 50 100 ““.\\5“\%5““ d.\s\;\c& d.\sﬂ\cn

o district point (52)
e subdistrict point (77)

e building (45)
A warning tower (6)

Figure 3. Official shelters (by best available precision) and
warning-tower sites in Chiang Mai.

National Disaster Warning Center for towers that alert the
public to tsunami, flood and landslide. It has 12 rows, which
are the same 6 sites listed in each of two yearly registers (2024
and 2025); we therefore count 6 sites. Three of the six stand
within a few kilometres of one another in the city. The nearest

People per toilet (capped at 120)

Figure 4. (a) People per toilet at shelters that report any toilets; the
line is the reference value of 20. (b) Best location we can state for
each shelter.

Seven weeks of build history

» 250 7 TMD warnings, shelters,
.‘é CAP export
g 200
)
3]
o 150
= 48 h forecast
K]
= 100 -
=) rain gauges
3 50
0 - T T

T T T T T
15Sep 22 Sep 010Oct 080Oct 150ct 22O0ct 01 Nov
Figure 5. Cumulative commits across the build. Milestones: the
first rain gauges, the 48-hour forecast, and the official warnings,

shelters and CAP export.

tower to any of the 45 building-level shelters is a median
25 km away; 3 lie within 5 km. The data do not say how far
a tower’s sound carries, and the list may be partial, so these
distances are descriptive, not a coverage estimate.

5.4 What the system took to build

The repository’s first commit was on 15 September 2026,
and it began as a port (Section 4). By 3 November 2026
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Figure 6. The feed registry: cadence against the staleness limit each
feed declares. Markers show how the feed reaches the system;
colours show its kind.

Three flood cameras: every 15-min frame received
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Figure 7. Frames received from three flood cameras, 20 October—4
November 2026. Gaps are silences in the source, not in the relay.

it had 271 commits on 36 active days within a seven-week
calendar span. Measured rain was on the board on day 4, the
48-hour forecast on day 16, and official warnings, geocoded
shelters and the CAP export on day 26 (Figure 5). No agency
was asked for anything; this is evidence of feasibility for one
adapted system, not of the cost of a first build.

Honest weaknesses. Of 32 entities, only 1 is ground-
truthed and 5 cross-checked; 26 (81%) have no validation at
all. The system shows data; it does not certify it. 9 entities
depend on one relay machine (28%), a single point of failure
the board reports as “unavailable”, never as “calm”.

5.5 Operating record

On 4 November 2026, 24 of 25 feeds with a declared limit
were inside it; the one outside was a satellite product with no
scene published for days, shown as unavailable. The three
flood cameras returned a distinct new frame in 41-72% of
15-minute slots over 14.7 days (Figure 7); the longest silence
was 36 hours. Frames arrived a median of 1821 minutes
after capture. One webcam’s haze scoring has been paired
with 917 simultaneous ground PM, 5 readings. The readings
ranged 1-21 pg/m® (median 6); 20 exceeded 15 and none
exceeded 37.5 (the WHO’s 24-hour guideline and a 24-hour
interim target; we compare single readings with a 24-hour
value, so this is indicative). The pairs show the scorer stays
quiet on clear days; they cannot show it detects a real haze
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Monthly burned area, farm + forest
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Figure 8. Monthly burned area (farm and forest) in two seasons.

event, because there has been none in the paired period.

The board’s warning log recorded 104 level changes (83
forecast-PM, 5 district warnings and 21 province-verdict
changes), each with its reason, source and build. It is the
beginning of the record that Table 4 found missing: warnings
that can later be scored against outcomes.

5.6 Burn seasons: the pattern the chain should catch

We hold two seasons, each covering November to April;
hotspot counts are missing for November and December
in both. In 2025-26, March and April carried 45 of the
47 PM; s-exceedance days; in 2024-25, 37 of 49. Burned
area was lower in 2025-26 (413 against 527 thousand rai)
while hotspot detections were higher (2,072 against 673, over
different months). The two series measure different things,
and the data owner warns that monthly area counts a field
burned twice in both months, so they are not expected to
reconcile. We show them to make one point: the season
is predictable in month and place, which is what makes a
standing chain worth building and a one-off project not.

6 Discussion

What bypassing means. We bypassed three of the four
gaps in a narrow, literal sense. Coordination: the system
read each provider’s public output and joined it itself, without
waiting for an agreement. Procurement: it made no purchase,
so it shows that a prototype can avoid the procurement gap,
not that procurement is the cause; the system still runs on
commercial hosting and free-tier feeds. Responsiveness: 25
of its 32 entities declare a staleness limit and show their age.
The fourth gap, the end-to-end chain, was bridged only where
public data existed; the system did not conjure a drainage
network.

What cannot be bypassed. Three things stayed out of
reach, and they are the honest limit of this work. (1) Authority.
A public operations room can advise, and the board says
plainly that it issues no evacuation order and no public alert.
The national system for such orders is set by the Disaster
Prevention and Mitigation Act (Kingdom of Thailand, 2007);
we claim no part of it. (2) Assets. Nobody can route water to
a drain that nobody has mapped. (3) Validation and staffing.
Most feeds are unvalidated against ground truth, and a screen
with no named duty officer is a screen. The system’s own
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manual still lists its owner, operator and duty officer as “to be
assigned”.

Why the four gaps stay open. The data suggest a single
mechanism rather than four. Each agency does its job and
publishes the record of it — a table, a PDF — because that
is what a project closes with. The estate is the sum of those
closings. Records that end a project do not move a person; a
service that never ends does. Procurement of the first kind
produces the first kind of data. Coordination fails because
there is nothing live to coordinate around. This is a hypothesis
consistent with our data and with the literature on public IT
(Goldfinch, 2007; Heeks, 2006; Pahlka, 2023), not a result.

Policy implications. Four cheap acts follow. Publish three
records the chain needs: shelter coordinates, drainage ge-
ometry, and tower locations with audible range. Require, in
each technology purchase, a documented machine interface
and a licence (Edler and Georghiou, 2007; Mergel, 2019).
Publish a freshness limit for every public feed, so that silence
is visible. Carry every official warning in CAP (OASIS,
2010), as the meteorological service’s feed already does (Thai
Meteorological Department, 2026).

Threats to validity. (1) Design. Single case, single
province, one adapted system built by the second author.
The audit is descriptive; HI-H3 are not tested, and H1’s
cross-agency joins and H2’s procurement are not measured at
all. A test would need interviews and procurement records.
(2) Sampling. The estate is the result of one search; absence
means absence from that search, and provincial publishers
dominate it by construction. (3) Evaluation. The system
is evaluated for feasibility and uptime only. We have no
user study, no lead-time or accuracy test of its warnings, one
webcam, and no haze event; 26 of 32 feeds have no validation.
(4) Data. Geocoded shelter points rest on OpenStreetMap
coverage; the tower list may be partial; camera figures count
distinct frames, so a frozen image counts as silence; the portal
data may have changed since 19 September. (5) Interests.
The second author works for the agency that promotes the
programme discussed and built the system; the first is affiliated
with the case study’s sponsor (Declarations). We report gaps
in the second author’s own sector for that reason. We show
the gaps are present, measurable and partly bridgeable; we do
not show that they cause the stalled programmes.

7 Conclusion

The failure is not in the sensors. It is in the joints. In one
province, with public data and no agreements, an adapted
system could assemble a working chain from gauge to shelter
in seven calendar weeks — up to the points where an asset
register is missing or an authority is required. Those two
points are where policy, not software, would have to act: map
the drain, publish the shelter’s coordinates, and name who
answers at two in the morning. Whether the four gaps explain
Thailand’s stalled programmes remains to be tested.
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