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Abstract 30 

Urban water supply in many cities of Latin America is delivered intermittently, with utilities 31 

allocating limited water through rotating distribution schedules; scarcity is one driver of this 32 

practice, alongside infrastructure, operational, and institutional constraints. While 33 

household surveys document how intermittent supply is experienced, the schedules 34 

through which utilities plan and allocate service are rarely available as structured, 35 

longitudinal data. This study presents a reconstructed spatiotemporal dataset of municipal 36 

water distribution calendars for Tegucigalpa, Honduras, covering 2015 to 2020. Schedules 37 

issued by the municipal water utility (SANAA, now UMAPS) were obtained through a formal 38 

access-to-information request, extracted from their spreadsheet and PDF formats, 39 

harmonized to consistent neighborhood identifiers, and linked to a stable spatial 40 

neighborhood framework. The dataset provides indicators of scheduled water supply, in 41 

hours and days per neighborhood and month; it records planned schedules, not the water 42 

actually delivered to or received by users. The processing code is openly released to ensure 43 

transparency and reproducibility. 44 

 45 

Background & Summary 46 

 47 

Intermittent water supply (IWS), in which piped water reaches consumers for less than 24 48 

hours a day or on only some days of the week, is a common mode of urban water service in 49 

many countries of the Global South1, 2. Water scarcity is one of the factors that lead to IWS, 50 

but intermittency also arises from limited infrastructure capacity, water losses, rapid 51 

population growth, and institutional and financial constraints3. In Tegucigalpa, these factors 52 

combine with steep topography and seasonal rainfall variability. To manage these 53 

constraints, the Unidad Municipal de Agua Potable y Saneamiento (UMAPS, formerly 54 

SANAA) publishes Water Distribution Calendars (WDC)4, specifying scheduled water 55 

service across neighborhoods. 56 

 57 

Intermittent water supply is not unique to Tegucigalpa. Cities such as Bogotá5, Monterrey6, 58 

La Paz (Mexico)7, Quito8, Lima9, and Mexico City10 have implemented rationing schemes and, 59 



in some cases, published water distribution schedules during periods of water stress. In 60 

these contexts, rotational distribution enables utilities to allocate limited water resources 61 

while maintaining service under constrained supply conditions. 62 

 63 

Data on intermittent supply are rarely released: utility records and survey data are generally 64 

analysed within individual studies, and the underlying data are not made available11,12. 65 

Benchmarking databases such as IBNET report continuity at the utility or national level; for 66 

Honduras, only national indicators for 2021–2023 are available13. Openly released water-67 

service datasets describe mainly consumption, demand and water quality in continuously 68 

supplied systems14. To our knowledge, no openly available dataset records the distribution 69 

schedules of an intermittent system at neighborhood level over multiple years. 70 

 71 

Most empirical evidence on intermittent supply comes from the demand side. Household 72 

surveys and residential water-use models record supply durations as experienced and 73 

reported by users and have been central to understanding how households adapt through 74 

storage, tanker water, and other alternative sources, as in several studies of Amman, 75 

Jordan15,16,17. Self-reported schedules, however, describe the sampled households at the 76 

time of the survey, are subject to recall error, and can be blurred by household storage, 77 

which masks when water is actually delivered2.  78 

 79 

The supply side, meaning how a utility plans and allocates intermittent service across a city, 80 

is far less documented as data. Official distribution schedules record the service the utility 81 

intends to provide to every distribution unit in every period, with complete spatial coverage 82 

and consistent definitions over time. Longitudinal records of this kind are needed to examine 83 

how scarce water is allocated across neighborhoods by design, how rationing responds to 84 

drought and seasonal conditions, and how planned service compares with what households 85 

report18. Without them, inequalities built into the schedule cannot be separated from those 86 

that arise during delivery or from household coping. Schedules and household surveys are 87 

therefore complementary: the former describe the service a utility plans, the latter the 88 

service households experience. In Latin America, several utilities publish distribution 89 

schedules5-10 but as current operational notices or lookup tools rather than archived 90 

records. 91 

 92 

One reason supply-side records remain scarce is that Water Distribution Calendars are 93 

commonly disseminated as administrative notices, PDF documents, or public 94 

communications rather than as structured, machine-readable datasets. Historical records 95 

are frequently dispersed across institutional archives and, in many cities, are not accessible 96 

through APIs, bulk-download services, or centralized digital repositories. Consequently, 97 

researchers must first recover, archive, and harmonize the original records before they can 98 

be systematically analyzed. 99 

 100 



To address this gap, this study reconstructs the official Water Distribution Calendars issued 101 

by the utility between 2015 and 2020 into a standardized dataset at the scale of 102 

neighborhood and month. This allows planned service to be compared across 103 

neighborhoods within a given month and tracked for the same neighborhood across six 104 

years. 105 

 106 

Such a record supports analyses that household data alone cannot. First, it documents how 107 

planned service is distributed across neighborhoods and how that allocation changes over 108 

time; data of this kind can serve as input to models of household water use and coping under 109 

intermittent supply, as supply-duration data have in residential water-use models15. 110 

Second, it allows the regularity of schedules to be assessed over time. Predictability is a key 111 

dimension of intermittent service2, and advance knowledge of interruptions has been shown 112 

to reduce the psychosocial burden of intermittency on households19. Third, by recording the 113 

utility’s side of the system, the dataset can be paired with household surveys to compare 114 

the perspectives of water managers and water users, which has been identified as a priority 115 

for resilience-oriented urban water management20, and it can contribute to SDG 6 116 

monitoring21. The reconstruction framework is reproducible and can be adapted by other 117 

cities facing similar data-access constraints. 118 

 119 

 120 

Methods 121 

 122 

Data Collection Overview 123 

The original calendar documents (supplied as spreadsheet and PDF files; see Figure 1) are 124 

not included in this dataset, as they remain official administrative publications of the 125 

municipal water utility. These documents can be requested through official government 126 

transparency channels, including the Honduran transparency portal managed by the 127 

Instituto de Acceso a la Información Pública (IAIP)22. All calendars in this dataset were 128 

obtained through such a formal information request, as described below. 129 

 130 

Each Water Distribution Calendar is a table issued by the utility for a defined period. Most 131 

calendars cover a month, but in some periods the utility issued calendars for half a month 132 

or for other partial periods (Figure 1). The header identifies the issuing unit, the title 133 

(Redistribución de Horarios de Servicio de Agua Potable, “redistribution of drinking-water 134 

service schedules”), and the period covered. A notice beneath the header states that the 135 

schedule refers to the time water is released from the distribution tank; the arrival of water 136 

at individual households depends on their location within the network and may be brought 137 

forward by one day depending on treatment-plant production. The calendar therefore 138 

records planned rather than delivered service. Each row corresponds to a distribution group: 139 

a set of neighborhoods (Barrio o Colonia) supplied together under a common schedule. The 140 

first three columns identify the water sector, the water source, and the distributor serving 141 



the group. These are followed by the Barrio o Colonia column, the Horario column giving the 142 

group’s supply window (for example, 6AM–5PM, or 5PM–6AM for windows that cross 143 

midnight), and one column per day of the period, labelled with the date and weekday. A mark 144 

in a day column indicates scheduled supply for that group on that day; calendars in this 145 

period mark scheduled days with an X. During processing, the sector, source, and 146 

distributor attributes are linked to each distribution group in the group catalog, kept 147 

separate from schedule parsing, and joined back at the final stage (see Catalog creation). 148 

 149 

 150 
Figure 1 Example of a Water Distribution Calendar (WDC) for 1–31 May 2020, as provided by SANAA (now UMAPS) in response 151 
to information request SOL-SANAA-271-2021, with English annotations. The three leftmost columns give the water sector, 152 
water source, and distributor for each distribution group; Barrio o Colonia lists the neighborhoods in the group; Horario gives 153 
the supply window; day columns (Do–Sa = Sunday–Saturday) mark scheduled supply. The notice below the header states 154 
that schedules refer to the time water is released from the distribution tank. 155 

 156 

The Water Distribution Calendars were obtained from the responsible utility through a single 157 

route. All calendars for the 2015–2020 period were obtained via a formal information request 158 

(No. SOL-SANAA-271-2021), submitted in 2021 through the Honduran government's 159 

electronic information-access platform, SIELHO22, administered by the IAIP; the request 160 

was directed to the utility then operating as SANAA, now the Unidad Municipal de Agua 161 

Potable y Saneamiento (UMAPS). To obtain the same records, a requester registers on 162 

SIELHO, submits a request in Spanish selecting UMAPS as the requested institution, and 163 

provides a national ID or passport number, an email address, and a telephone number.  164 

 165 



The response, delivered through SIELHO on 18 June 2021, was a single compressed archive 166 

containing 73 calendars, 47 as spreadsheets and 26 as PDF documents (processed as 75 167 

calendar periods; see Data Processing Pipeline), covering 68 of the 72 months in the period. 168 

No calendar was provided for August, October and December 2015 or for February 2020, 169 

and the calendars for March 2020 (days 1–15) and June 2020 (days 8–30) cover only part of 170 

the month. The SHA-256 checksum of the archive and an inventory mapping every file to its 171 

month and period are provided with the dataset. 172 

 173 

No public API, bulk-download facility, or centralized archive of these calendars existed at 174 

the time of collection; the original records as received cannot be redistributed by the author 175 

but remain obtainable from the issuing institution via the route described above. 176 

 177 

Calendars supplied as spreadsheets were used as received; tabular content was extracted 178 

from the PDF calendars using iLovePDF23 (conversion details in Supplementary Note 1). 179 

Because both the original and the converted spreadsheets follow the visual layout of the 180 

printed calendar rather than a row-and-column structure, all calendars were first brought 181 

into a canonical form, a predefined column structure required as the pipeline’s entry 182 

condition. This step includes a human-in-the-loop review to reconcile neighborhood and 183 

group names that were split or garbled during conversion; it reorganizes the files without 184 

altering the schedule information (Supplementary Note 2). Each converted calendar was 185 

reviewed group by group against the original PDF, because conversion can add or drop 186 

separators between neighborhood names and split text wrapped across lines into separate 187 

rows; the manual steps applied to each calendar are recorded in a preparation log released 188 

with the dataset.  189 

 190 

Following established practice for data provenance24 and the FAIR principles for scientific 191 

data25, the canonical-form files are then read by the first step of the pipeline, which converts 192 

them into a standardized tabular structure in which every record carries traceability fields 193 

identifying the source file, the processing date, and the pipeline version used to generate it, 194 

so that each output row can be traced back to the specific calendar and processing run it 195 

originated from. The pipeline begins from standardized spreadsheet files, which served as 196 

the input for subsequent harmonization, quality control, and spatiotemporal reconstruction 197 

procedures. 198 
 199 

Data Processing 200 

 201 

The software used to process the WDCs is publicly available through a GitHub repository 202 

archived on Zenodo26. The resulting derived dataset can be accessed from Zenodo27. 203 

 204 

Catalog creation 205 



After extracting the raw Excel files, two reference catalogs were created: one for distribution 206 

groups, based on Barrios o Colonias, and another for the neighborhoods listed in the 207 

calendars. Each distribution group was assigned a unique group identifier (group_uid). Each 208 

neighborhood, or part of a neighborhood, as named in the calendars (for example, Cabaña 209 

(parte alta)) was assigned a stable water-calendar identifier (wc_uid). These identifiers keep 210 

names consistent across calendars and allow records to be linked reliably over time. 211 

Each wc_uid is later matched to the SDG11UID of the corresponding neighborhood polygon 212 

(see Georeferenced Neighborhoods). 213 

 214 

The group catalog was then enriched with additional information from the original calendar 215 

documents, including the water sector, water source, and water distributor. These fields 216 

describe the operational hierarchy of the water system: distribution groups are organized 217 

within sectors, supplied by specific water sources, and served by assigned distributors. 218 

 219 

Relationships among identifiers. UMAPS divides the city into supply sectors. Each sector 220 

may receive water from more than one source, and each source may serve more than one 221 

sector; the combination of sector and source determines the distributor, typically a large 222 

storage tank or a water treatment plant, through which water reaches neighborhoods. 223 

Within each distributor, the calendar lists one or more groups. Each group corresponds to 224 

one row of the calendar, defined by a supply window and the days on which supply is 225 

scheduled, and belongs to exactly one sector, source, and distributor; these attributes are 226 

assigned to each group during enrichment. Each group contains one or more calendar units 227 

(wc_uid), and each calendar unit is linked to one or more neighborhood polygons 228 

(SDG11UID). Supply sectors should not be confused with sector numbers that appear within 229 

neighborhood names (e.g., “Hato de Enmedio S1-9”), which are retained as part of the 230 

neighborhood label. 231 

 232 

Let: 233 

𝐺 ⊆ 𝚠𝚌_𝚞𝚒𝚍 × 𝚐𝚛𝚘𝚞p_uid                         (1)  234 

 235 

be the group-membership relation, and 236 

 237 

S ⊆  wcuid ×  SDG11UID                               (2)  238 

 239 

be the relation linking calendar units to neighborhood polygons. 240 

 241 

∀𝑔 ∈ 𝚐𝚛𝚘𝚞𝚙_𝚞𝚒𝚍,  ∃𝑢 ∈ 𝚠𝚌_𝚞𝚒𝚍: (𝑢, 𝑔) ∈ 𝐺   (3) 

∀𝑢 ∈ 𝚠𝚌_𝚞𝚒𝚍,  ∃𝑔 ∈ 𝚐𝚛𝚘𝚞𝚙_𝚞𝚒𝚍: (𝑢, 𝑔) ∈ 𝐺   (4)  242 

Constraint (3) states that every group contains at least one calendar unit, and (4) that every 243 

calendar unit belongs to at least one group. A single SDG11UID may correspond to several 244 

calendar units, for example when the utility schedules the upper and lower parts of a 245 



neighborhood (Alta and Baja) separately. Less commonly, the same calendar unit may 246 

appear in more than one group, for example when a neighborhood is listed under two 247 

schedules from the same distributor. The same group may also be listed in more than one 248 

row of a calendar, with different schedules or different scheduled days; each row is kept as 249 

a separate entry. In the other direction, a calendar unit is identified by the neighborhood 250 

name as written in the calendar, so where a name corresponds to more than one polygon (a 251 

neighborhood divided into several polygons in the municipal layer, or several neighborhoods 252 

sharing the name) it is linked to each of them; S is therefore many-to-many, and the number 253 

of polygons linked to each calendar unit is recorded in count_sdg11uid. Not every 254 

SDG11UID is linked to a calendar unit. 255 

 256 

Keeping this enrichment step separate from the initial parsing helped simplify the workflow. 257 

The core extraction focused on converting the calendars into structured records, while the 258 

hierarchy and metadata were added later in a controlled way. This made the dataset easier 259 

to validate and allowed the final outputs to support analysis of both scheduled water 260 

delivery and the organization of the water distribution system. 261 

 262 

Data Processing Pipeline  263 

 264 

The dataset was reconstructed with a multi-stage processing workflow developed for this 265 

study to convert Water Distribution Calendars (WDC) into standardized spatial and 266 

temporal records. Although the present implementation is tailored to water distribution 267 

calendars, its stages (structured standardization, identifier harmonization, validation, and 268 

aggregation) are not specific to water data and can be adapted to other fragmented or semi-269 

structured urban operational records, such as other municipal service schedules. The 270 

adjustments required for such adaptation are described in Code Availability. 271 

 272 

The pipeline was implemented as a configuration-driven processing framework and 273 

executed through a series of sequential steps (Figure 2). 274 

 275 



 276 
Figure 2 Processing pipeline, from raw calendars to aggregated outputs. 277 

Raw Water Calendars 278 

A complete worked example of the processing pipeline is provided in Supplementary 279 

Material 1, where the transformation of a single neighborhood is documented step by step. 280 

The example follows the "28 de Marzo" from September 2020 calendar. The example follows 281 

the neighborhood across its associated three distribution calendar groups, presenting the 282 

intermediate outputs generated at each processing stage, from the original Water 283 

Distribution Calendars through validation, harmonization, quality control, and the final 284 

standardized outputs. 285 

  286 
Month/Year 2015 2016 2017 2018 2019 2020 
1 51 53 53 54 54 56 
2 51 53 53 54 54  
3 54 53 53 54 54 56 
4 54 53 54 54 54 58 
5 54 53 54 54 54 55 
6 54 53 54 54 54 55 
7 53 53 54 54 54 55 
8  53 54 54 55 55 

9 53 53 54 54 56 55 
10  53 54 54 56 55 

11 53 53 54 54 56 55 
12  53 54 54 56 55 

 287 
Table 1 Number of distribution groups per Water Distribution Calendar (WDC), by month and year. Blank cells: no 288 

calendar available. 289 

The number of distribution groups per calendar remained between 51 and 58 (Table 1). In 290 

contrast, the number of neighborhood schedules per calendar varied across months and 291 

years (Table 2), reflecting differences in calendar structure and group composition. 292 

 293 



 A neighborhood can appear in two or three groups within the same calendar. For each 294 

neighborhood n and month m, let Γ₍n,m₎ be the set of groups that serve at least one of its 295 

calendar units: 296 

Γₙ, ₘ =  { g ∈  group_uid ∶  ∃u ∈  wc_uid, (u, g)  ∈  G ∧  (𝐮, 𝐧)  ∈  𝐒 } (5) 297 

The groups appear to serve mutually exclusive parts of the neighborhood, but the calendars 298 

do not specify which households each group serves, so this cannot be verified from the 299 

source records. Group values are therefore combined as an unweighted mean rather than 300 

summed, which avoids overstating the supply received by any one household: 301 

ℎ̅𝑛,𝑚 =
1

|Γ𝑛,𝑚|
∑ ℎ𝑔,𝑚

𝑔∈Γ𝑛,𝑚

(6) 302 

The minimum and maximum of  hg,m, the scheduled hours of group g in month m (defined 303 

in Eq. 8), over Γn,m retain the range of scheduled service within the neighborhood, and |Γ𝑛,𝑚| 304 

identifies neighborhoods served by more than one group. Days are aggregated in the same 305 

way. 306 

 307 

For each group g and month m, let Dg,m be the set of days in month m on which the calendar 308 

marks scheduled supply for group g, and let  𝑤𝑔,𝑡   be the total length in hours of the supply 309 

windows assigned to group g on day t. Scheduled days and hours are defined as: 310 

dg,m = |Dg,m| (7) 311 

 312 

hg,m = ∑ wg,t

t∈Dg,m

(8) 313 

The window length is computed from the scheduled start and end times as: 314 

   wg,t = 24 − ((τg,t
start − τg,t

end)mod 24) (9) 315 

so that windows crossing midnight are counted correctly (for example, 5PM–6AM = 13 316 

hours), and the full window is attributed to the day on which it starts. A window whose start 317 

and end times coincide (for example, 6AM–6AM) is counted as 24 hours. In the April 2020 318 

calendar, the seven groups supplied from the El Hatillo tank (14 calendar entries) have no 319 

supply window; the calendar states that, owing to low flow at the sources, service will be 320 

provided every 22 days, and marks one day per group. Their scheduled days are recorded as 321 

in the calendar, and their hours are set to a nominal 12 per scheduled day, which should not 322 

be used in hour-based analyses. Because the window can differ between calendars issued 323 

within the same month, 𝑤 is indexed by day. When the utility issued more than one calendar 324 

in a month, each calendar was identified by year, month and a letter suffix (for example, 325 

2019_11a and 2019_11b), and each day was counted once, from the calendar covering that 326 

day. Calendars spanning two months (16 August–15 September and 16 September–15 327 

October 2019) were assigned to the half-months they cover. For each month, coverage is 328 



the number of days covered by its calendars divided by the number of days in the month; 329 

months with coverage below 0.9 are flagged as partially covered. 330 

Records were validated against the following rules: 331 

 332 

1 ≤ 𝑑𝑔,𝑚 ≤ 𝑁𝑚 , 0 < ℎ𝑔,𝑚 ≤ 24𝑑𝑔,𝑚 (10) 333 

 334 

𝑑𝑔,𝑚 > 0 ⇒ ℎ𝑔,𝑚 > 0 (11) 335 

 336 

where Nₘ is the number of days in month m. Groups without scheduled supply in a month 337 

are not listed in that month’s calendar, so every group present in a calendar should have at 338 

least one scheduled day and a positive number of scheduled hours. Group-months that 339 

violate (10), where supply days or hours could not be parsed from the source calendar, were 340 

excluded from the released dataset and are reported in scheduled_errors.csv. 341 

 342 

Quality control procedures were applied to validate identifier consistency and detect 343 

missing or inconsistent records. Schedule information was subsequently transformed into 344 

quantitative indicators of scheduled supply, including days and scheduled hours. The 345 

resulting records were spatially linked to SDG11UID neighborhood polygons (a unique 346 

neighborhood identifier created from AMDC GIS28 data and adapted for consistent use 347 

across datasets) and aggregated using summary statistics to account for cases where 348 

multiple calendar units correspond to a single spatial neighborhood. Where a Water 349 

Distribution Calendar was unavailable, schedule attributes were recorded as missing (NaN) 350 

rather than as numeric zero; these incomplete records were removed during quality control 351 

and are not included in the released dataset, which therefore contains only records with an 352 

available official schedule. 353 

 354 

The pipeline produces standardized time-series datasets and enriched infrastructure 355 

catalogs, enabling reproducible analysis of urban water distribution patterns. 356 

 357 

Higher counts in some months (for example, March 2019 and January 2020) reflect months 358 

in which the utility issued more than one calendar; each calendar was processed separately 359 

and its schedules assigned to the days of the month it covers. 360 

 361 

The resulting neighborhood records were linked to the GIS neighborhood polygons from the 362 

SDG 11 spatial dataset. Because multiple Water Distribution Calendar (WDC) 363 

neighborhoods may correspond to a single spatial neighborhood, scheduled supply 364 

indicators were aggregated by SDG11UID using summary statistics, including the mean, 365 

minimum, and maximum values, together with the number of contributing calendar 366 

units. Supplementary Material 1 provides a complete worked example of this aggregation 367 

process, illustrating how multiple Water Distribution Calendar groups associated with the 368 

same neighborhood are consolidated into a single standardized spatial record. 369 



 370 
Month/Year 2015 2016 2017 2018 2019 2020 
1 674 669 688 689 704 1428† 
2 673 669 688 689 708  
3 688 667 688 689 1420† 721 
4 688 669 688 689 710 716 
5 687 669 688 689 709 703 
6 690 677 688 690 707 702 
7 667 677 688 691 709 708 
8  677 688 691 1415† 707 

9 667 691 688 693 1357† 708 
10  691 689 694 1260† 707 

11 667 691 693 693 1280† 709 
12  688 691 695 1416† 709 

 371 
Table 2 Number of neighborhood schedules per Water Distribution Calendar (WDC) by 372 
month and year. In months published as two half-month calendars (†), the schedules 373 
of both calendars are added 374 

 375 
 376 

 377 

The pipeline produces multiple levels of aggregated outputs describing scheduled supply 378 

patterns, including: 379 

 380 

• Mapped-neighborhood indicators by SDG11UID (Merged_SDG11) 381 

• Calendar-neighborhood indicators by wc_uid (Merged_WCuid) 382 

 383 

These outputs provide standardized datasets suitable for longitudinal analysis of urban 384 

water distribution patterns. 385 

 386 

 Georeferenced Neighborhoods 387 

 388 

Spatial reference data consisted of neighborhood boundary geometries used for spatial 389 

harmonization and aggregation. Neighborhood polygons were obtained from an openly 390 

available administrative boundary dataset published by the Alcaldía Municipal del Distrito 391 

Central28. Some of the original polygons were merged where calendar entries referred to 392 

commonly known neighborhoods rather than the most granular official units (e.g., Kennedy 393 

1–4 were merged into a single Kennedy polygon), and each polygon in the resulting layer was 394 

assigned a unique identifier (SDG11UID). Each wc_uid was then matched to these polygons 395 

through a neighborhood reference catalog containing the corresponding SDG11UID. 396 

 397 

To provide additional spatial context for analyses of water distribution patterns, elevation 398 

statistics were calculated for each neighborhood polygon using the 1 arc-second (~30 m) 399 

NASADEM V001 digital elevation model (DEM)29. Minimum, maximum, and mean elevation 400 

values were extracted for each neighborhood and stored as attributes in the spatial 401 

reference layer. These variables were not used in the derivation of the published water 402 



distribution schedules; rather, they are provided as supplementary contextual information 403 

to facilitate future research on the relationship between topography and urban water 404 

distribution. The elevation attributes may support investigations of the operational 405 

challenges associated with supplying water across the steep and highly irregular terrain of 406 

Tegucigalpa, as well as integration of the dataset with future hydrological, infrastructure, 407 

and urban resilience studies. 408 

 409 

Unmatched GIS Neighborhoods and Calendar Units 410 

 411 

Matching between calendar entries and GIS polygons is incomplete in both directions. 412 

Polygons with no calendar observations are retained in the spatial layer, and wc_uid entries 413 

that do not correspond to a single polygon are retained without geometry and flagged as 414 

NOGIS. The number of NOGIS entries per calendar month ranges from 34 to 42, varying as 415 

the neighborhoods listed in each calendar change (Table 3). 416 

 417 
Month/Year 2015 2016 2017 2018 2019 2020 
1 35 34 35 35 36 38 
2 35 34 35 35 36  
3 35 34 35 35 36 38 
4 35 34 35 35 36 42 
5 34 34 35 35 38 35 
6 35 35 35 35 38 38 
7 34 35 35 35 38 38 
8  35 35 35 38 38 

9 34 35 35 36 38 38 
10  35 35 36 35 38 

11 34 35 35 36 36 38 
12  35 35 36 38 38 

 418 
Table 3 Number of calendar neighborhoods (wc_uid) that could not be linked with 419 
certainty to a neighborhood polygon (SDG11UID), by month and year. 420 

Resolution of Duplicate Neighborhood Names 421 

 422 

A separate case arises when neighborhood names in the WDC correspond to multiple 423 

distinct geographic polygons in the GIS layer. This occurs because several neighborhoods 424 

share similar or identical names while representing different spatial areas within the city. In 425 

such cases, neighborhood assignments were reviewed using co-occurring contextual 426 

information from the calendar: each neighborhood belongs to a sector and appears 427 

alongside a characteristic set of neighboring neighborhoods within the same distribution 428 

schedule. Where same-named neighborhoods could not be distinguished in this way, the 429 

calendar unit is linked to each of the same-named polygons (see Relationships among 430 

identifiers), and users analysing individual polygons should take this into account. 431 

 432 



 433 
 434 

Figure 3 Monthly mean scheduled hours under contrasting conditions 435 

The geographic coverage of the water calendars is illustrated in Figures 3 and 4, where 436 

values represent the mean number of scheduled hours or days of water supply per 437 

neighborhood in a given month, averaged across the distribution groups serving each 438 

neighborhood. 439 

 440 

Figure 3 shows the spatial distribution of scheduled hours of piped water per month across 441 

neighborhoods. Panel (a) shows each neighborhood’s mean over all months with a schedule 442 

in 2015–2020; panels (b) and (c) show the months with the lowest (May 2020) and highest 443 

(December 2017) city-wide mean in the record, where the city-wide mean of a month is the 444 

mean across neighborhoods. Warm tones indicate lower scheduled supply and cool tones 445 

higher supply; the middle class (> 90–130 h) represents typical conditions, so the map 446 

highlights deviations from it. Classes are applied to unrounded monthly means. 447 

Neighborhoods without a schedule are not colored. 448 



Figure 4 shows monthly mean days of scheduled piped water supply under contrasting 449 

conditions: (a) the mean of the record (2015–2020), (b) the lowest-availability month (May 450 

2020), and (c) the highest-availability month (December 2017). The middle class (> 8–10 451 

days) contains the average scheduled supply over the record (~9.9 days per month); warmer 452 

tones indicate fewer and cooler tones more scheduled days of supply. The same months as 453 

in Figure 3 are shown to allow direct comparison; they were selected on scheduled hours 454 

(Figure 3), and their ranking as lowest and highest is the same for scheduled days. 455 

 456 

 457 

 458 
 459 

Figure 4 Monthly mean scheduled days under contrasting conditions 460 



 461 

 462 

Data Record 463 

 464 

All data produced in this study are openly available on Zenodo27. This dataset includes: 465 

 466 

Data format: GeoPackage (GPKG), with the same layers also provided as GeoJSON and CSV 467 

files. 468 

Spatial reference system: EPSG:32616 (WGS 84 / UTM zone 16N); the GeoJSON is provided in 469 

EPSG:4326 470 

Spatial units: Neighborhood-level polygon linkage with unique identifiers 471 

Temporal resolution: Water Calendar aggregated by Year-Month 472 

Attributes: Different aggregated files that includes Year, Month, neighborhood and 473 

distribution-group identifiers, and water-availability indicators (days and scheduled hours). 474 

The complete field list for each file is provided with the published dataset. 475 

Quality control: Rule-based validation (Eqs. 10–11); records that failed validation were 476 

removed and are reported in scheduled_errors.csv 477 

Software environment: Dataset generated using open-source Python and GIS tools; full 478 

processing pipeline is publicly available via Zenodo26. 479 

File integrity: UTF-8 encoding; consistent field naming; reproducible exports 480 

 481 

Table 4 provides an overview of the released files. The GeoPackage 482 

(gis/sdg6_tegucigalpa_2015_2020.gpkg, EPSG:32616) contains the neighborhood layer and 483 

the attribute tables, which are also provided as CSV files; the polygons are also provided as 484 

GeoJSON (EPSG:4326). The definition and unit of every field are given in data_dictionary.csv 485 

and in the README. 486 

 487 

The dataset includes CSV files that contain the non-spatial attribute tables linked to the 488 

GeoPackage layers. These files are provided separately to accommodate researchers who 489 

prefer to work with the data outside of GIS software. 490 

 491 

All indicators in the dataset (hours_with_water, days_with_water and their monthly 492 

aggregates) describe scheduled supply as stated in the distribution calendars. They do not 493 

measure whether water was delivered on the stated days and hours, nor the volume, 494 

pressure or continuity of supply received by users. 495 

 496 
Layer / file Data type Description Records Fields Notes 
neighborhood
s 

Polygons 
(GeoPackage 
layer; 
GeoJSON) 

Neighborhood 
polygons with 
SDG11UID 

1,144 13 (+ geometry): SDG11UID, 
municipal code and name, 
sector, elevation statistics, 
area, perimeter 

Spatial reference layer; 
MultiPolygon. Joined to the 
tables through SDG11UID. 



all_hours Table 
(GeoPackage 
layer; CSV) 

All calendar 
entries 

51,706 24: year, month, 
source_calendar, 
original_file, wc_uid, 
group_uid, SDG11UID, 
schedule, days_with_water, 
hours_with_water, … 

One row per calendar entry 
(group × calendar 
neighborhood × calendar) and 
linked polygon; a group listed 
in several rows of a calendar 
gives one entry per row. 
Includes windows crossing 
midnight and conflict days. 
Every record carries 
source_calendar, original_file, 
processing_date and 
pipeline_version. 

scheduled_err
ors 

Table 
(GeoPackage 
layer; CSV) 

Entries 
excluded 
during quality 
control 

82 24 (as all_hours) Entries whose days or hours 
could not be parsed; not 
treated as zero supply. 

merged_sdg1
1 

Table 
(GeoPackage 
layer; CSV: 
Merged_SDG11
) 

Aggregated by 
SDG11UID and 
month 

35,728 18: SDG11UID, year_month, 
mean/min/max hours and 
days, count_wc_uid, 
source_calendars, coverage, 
… 

Mapped-neighborhood level 
(Figures 3–4, Supplementary 
Figure 1). coverage < 0.9 flags 
partially covered months. 

merged_wcui
d 

Table 
(GeoPackage 
layer; CSV: 
Merged_WCuid
) 

Aggregated by 
calendar 
neighborhood 
(wc_uid) and 
month 

41,033 18: wc_uid, year_month, 
mean/min/max hours and 
days, count_sdg11uid, 
source_calendars, coverage, 
… 

Calendar-neighborhood level 
(Figure 6). coverage < 0.9 flags 
partially covered months. 

inventory Table 
(GeoPackage 
layer; CSV: 
sol_sanaa_271
_2021_inventor
y) 

Files in the 
government 
response 

83 7: year, month, 
period_covered, format, 
file_path, status, note 

One row per file in the archive 
and per month without a 
calendar; status present, 
partial, missing or exclude. 

manual_prep_
log 

Table 
(GeoPackage 
layer; CSV) 

Manual 
preparation of 
each calendar 

75 12: code, source_file, 
source_format, conversion, 
… 

One row per calendar period; 
preparation steps applied 
before processing. 

calendar_peri
ods 

CSV 
(output/qa_cov
erage/) 

Period covered 
by each 
calendar 

75 13: source_calendar, 
year_month, suffix, period, 
start_date, end_date, 
days_in_period, 
days_in_month, 
days_observed_min, 
days_observed_max, status, 
… 

Start and end dates of every 
calendar period (whole month 
or half month) and days 
observed. 

 497 
Table 4. Released files and GeoPackage layers of the dataset. The full list of fields, with definitions and units, is provided 498 

in data_dictionary.csv in the dataset. 499 

 500 

Technical Validation 501 

 502 

To illustrate the reconstruction workflow, a supplementary workbook (Supplementary 503 

Material 1) is provided in which each worksheet corresponds to one stage of the pipeline for 504 

a single neighborhood, tracing it from the original Water Distribution Calendar through 505 

parsing, standardization, and aggregation to the final standardized record. 506 

 507 



Fidelity to the source calendars. Every identifier in the released data was traced to the 508 

pipeline stage that produced it: all 45,083 wc_uid and 4,061 group_uid calendar entries 509 

were present in their respective stages. A stratified sample of 58 records from 75 calendars, 510 

covering all years, both source formats, paired, cross-month and partial periods, and 511 

manually resolved names, was then traced to the original calendars, comparing identifiers, 512 

schedule, marked days and derived totals. Zero discrepancies were found. Because 513 

preparation alters calendar layout by design, the comparison was made at the record level 514 

rather than by automated file comparison. This validation tests fidelity to the published 515 

schedules, not whether service followed them. 516 

These checks complement the quality control applied during processing: every distribution 517 

group in the processed calendars was matched to the group catalog (0 unmatched groups 518 

in the final run), calendar neighborhoods lost during conversion are detected because their 519 

group no longer contains its expected calendar units, and day headers were checked for 520 

repeated, missing or out-of-period labels. 521 

 522 

Water Piped Network Consistency  523 

 524 

To assess the spatial completeness of the reconstruction, the 2019 municipal water 525 

distribution network (Figure 5) was used as an independent reference. The rationale is that 526 

a neighborhood crossed by the utility’s pipe network is supplied by the utility and should 527 

therefore appear in the distribution calendars. If such a neighborhood has no schedule in 528 

the reconstructed dataset, this indicates either an error in the reconstruction (for example, 529 

a calendar entry lost during PDF conversion, or a neighborhood name that could not be 530 

matched to its polygon) or a neighborhood that the utility does not include in its published 531 

calendars. The check therefore tests for omissions in the extraction and spatial linkage 532 

steps, not the accuracy of the schedules themselves. 533 

 534 

For 2019, 338 of the 438 neighborhood polygons crossed by the distribution network (77.2%; 535 

≥ 50 m of pipe within the polygon) carry at least one schedule assignment. Because the 536 

network layer and the calendars refer to the same year, differences cannot arise from 537 

network expansion or changes in the calendars over time. The check is a plausibility test of 538 

completeness; the reasons for individual mismatches (for example, pipes crossing a 539 

polygon without serving it, areas supplied by wells or community systems, or calendar units 540 

that could not be linked to a polygon) were not investigated. 541 

The check is one-directional. Of the 504 neighborhoods with a schedule in 2019, 166 contain 542 

less than 50 m of the mapped network; these are reported without interpretation. The pipe 543 

network therefore serves as a lower-bound reference for completeness rather than a 544 

complete inventory of served neighborhoods. 545 

 546 



The network layer is not included in the published dataset but is publicly available through 547 

the AMDC open data portal28 and can also be requested from the municipality through 548 

SIELHO. 549 

 550 

 551 
Figure 5 Distribution network (2019) and neighborhoods with water distribution schedules in 2019. Dark polygons 552 
have at least one schedule assignment in the 2019 calendars; light grey polygons have none; areas outside the 553 
neighborhood layer are shown in white. In the consistency check, a polygon is considered crossed by the network 554 
when it contains at least 50 m of pipe. 555 

 556 

Distribution of Reconstructed Scheduled Supply Indicators 557 

 558 

Indicators are computed at two levels. First, hours and scheduled days are calculated for 559 

each calendar entry, that is, each neighborhood or part of a neighborhood (wc_uid) within a 560 

distribution group, for each calendar (Eqs. 7–8). Second, these values are summarized by 561 

calendar neighborhood (wc_uid) and  spatial unit (SDG11UID), producing the aggregated 562 

files described in Table 4. When a month was issued as two half-month calendars (days 1–563 

15 and 16–end of month), values are first averaged across simultaneous entries within each 564 

calendar and then added across the two calendars, so each month represents its full length; 565 

the codes of the contributing calendars are kept in source_calendars. City-wide summaries 566 



such as those in Figure 6 are derived from these records for illustration; the dataset itself is 567 

resolved at the level of individual neighborhoods and months. 568 

 569 

Figure 6a–b shows the monthly distribution of scheduled hours and days across calendar 570 

neighborhoods (wc_uid) from 2015 to 2020. For each month, the shaded band spans the 571 

interquartile range across neighborhoods, and the black line joins the monthly medians. 572 

Each month is classified by its median relative to the mean ± one standard deviation of all 573 

monthly medians in the record (low, typical, or high availability); partially covered months 574 

are shown separately and are not classified. The lowest-availability months occurred 575 

between September 2019 and May 2020, when the median fell to between three and five 576 

supply days per month. 577 

 578 

Figure 6c shows the coefficient of variation (CV) of scheduled hours between calendar 579 

neighborhoods for each month, a measure of heterogeneity relative to the overall level of 580 

supply. The CV remained close to 0.4 between 2015 and mid-2019 and reached about 1.0 581 

during the 2019–2020 low-availability period. Reductions in scheduled supply were 582 

therefore distributed unevenly across neighborhoods: during low-availability months, 583 

relative differences between neighborhoods increased. These neighborhood-level patterns 584 

cannot be observed in a city-wide average and illustrate how the dataset can be used to 585 

examine how reductions in scheduled supply are distributed across the city. 586 

 587 



 588 
 589 
Figure 6 Monthly distribution of scheduled piped water supply, 2015–2020. (a) Hours and (b) days of scheduled supply 590 
per calendar neighborhood (wc_uid) and month (Eqs. 7–8). Each value is the mean across the neighborhood’s 591 
distribution groups; when a month was issued as two half-month calendars (days 1–15 and 16–end), their values are 592 
added. For each month, the shaded band spans the interquartile range across neighborhoods, and the black line joins 593 
the monthly medians; points mark months whose median lies below (low) or above (high) the mean ± 1 SD of all monthly 594 
medians. The dashed line marks continuous supply (720 h, 30 days) for reference. (c) Coefficient of variation (standard 595 
deviation divided by mean) of scheduled hours between calendar neighborhoods (wc_uid), using each neighborhood’s 596 
mean across its distribution groups; variation between groups within the same neighborhood is therefore not included. 597 
(d) Share of entries per month whose calendars cover the whole month (coverage ≥ 0.9). Hatched bands mark months 598 
without a calendar (August, October and December 2015; February 2020); partially covered months (March and June 599 
2020) are shaded and drawn as open points and are not classified. 600 



Usage Notes 601 

 602 

The calendars are official plans, reproduced as issued. The schedule indicates when supply 603 

is planned; the water actually received may differ, as it depends on many factors. The 604 

dataset does not record whether the water was delivered as scheduled, and no independent 605 

operational or monitoring data were available to validate actual delivery. Analyses of water 606 

access, service levels, drought effects or inequality based on this dataset therefore refer to 607 

scheduled supply and should be interpreted accordingly. 608 

 609 

Neighborhood-level records of delivered water volumes are not publicly available for 610 

Tegucigalpa, and part of household supply comes from tanker trucks and private wells 611 

outside the utility network; the scheduled hours and days in this dataset are therefore, to 612 

our knowledge, the only systematic neighborhood-scale record of scheduled service. 613 

 614 

Reuse potential.  615 

 616 

The dataset supports several types of analysis of planned service, each using fields included 617 

in the release. 618 

Temporal changes in planned service. The monthly series of scheduled hours and days 619 

per neighborhood (Merged_WCuid, Merged_SDG11) allow changes in planned service to be 620 

traced over six years, including periods of reduced scheduled supply, recovery, and 621 

recurring seasonal patterns. These series can be related to hydrological records such as 622 

reservoir levels or rainfall, to examine how scarcity, one of the drivers of intermittent supply 623 

identified in the literature1,3, is translated into schedules. Months flagged as partially 624 

covered (coverage < 0.9) should be excluded from such comparisons. 625 

Spatial comparisons. Because each neighborhood carries the SDG11UID identifier and a 626 

polygon, scheduled supply can be mapped and compared across the city, and its dispersion 627 

between neighborhoods measured over time (Figure 6c). This supports studies of how 628 

planned service is distributed between areas, complementing household-level evidence on 629 

how intermittent supply is experienced and adapted to17. 630 

Linkage to topographic data. Neighborhood polygons can be joined to elevation models to 631 

examine whether scheduled supply varies with terrain, a factor relevant to pressure 632 

management in intermittent networks30. 633 

Linkage to socioeconomic data. Through SDG11UID, the schedules can be joined to other 634 

neighborhood-level datasets, such as census population and other datasets for the city that 635 

use the same identifier. This allows planned service to be related to housing and urban 636 

growth, and to indicators of urban water security31. 637 

Comparison with observed supply. The dataset provides the planned reference against 638 

which observed supply, from household surveys, field measurements or sensors, can be 639 

compared, to quantify the difference between scheduled and delivered service18. 640 

 641 



In all cases, results describe scheduled supply, not water delivered (see above). 642 

 643 

Data Availability 644 

The harmonized Water Distribution Calendar dataset, metadata, and supporting 645 

documentation are publicly available from the Zenodo27 repository under the Creative 646 

Commons Attribution 4.0 International (CC BY 4.0) license. Original Water Distribution 647 

Calendars are not redistributed because they remain the property of the issuing institution. 648 

Researchers wishing to reproduce or extend the dataset may obtain the original schedules 649 

by submitting an information request through SIELHO, the transparency platform 650 

administered by the Instituto de Acceso a la Información Pública (IAIP), as described in 651 

Methods. 652 

 653 

Code Availability 654 

Custom scripts were developed to parse, clean, standardize, validate, and aggregate the 655 

water distribution calendars described in this study. The full processing pipeline—including 656 

schedule parsing, normalization routines, quality control procedures, neighborhood 657 

identifier matching, and temporal aggregation—is publicly available via Zenodo26. 658 

 659 

The pipeline relies on deterministic, rule-based procedures rather than machine learning 660 

models. All transformation logic is explicitly encoded in the scripts, ensuring transparency, 661 

interpretability, and reproducibility of the dataset reconstruction process. 662 

 663 

The workflow is tailored to the locally formatted government documents and the region-664 

specific administrative units of the study area and adapting it to another city would require 665 

adjustments concentrated in three components. The first is the initial parsing stage of the 666 

pipeline, which reads the converted calendar files and must accommodate the layout and 667 

conventions of a given municipality’s published schedules. The second is the set of 668 

reference catalogs for distribution groups and neighborhoods: where a city does not 669 

organize service into groups, groups may be mapped one-to-one to neighborhoods, and 670 

attribute fields used here for water source and distributor may be repurposed to represent 671 

other locally relevant variables. The third is the matching of calendar neighborhoods to GIS 672 

neighborhood polygons; the granularity of this spatial matching is left to the data curator, 673 

and where multiple neighborhoods are associated with a single GIS unit their values are 674 

recorded as the mean, consistent with the aggregation procedure used in this dataset. Once 675 

a city’s records are brought into the canonical form and processed by the first stage into the 676 

standardized tabular format, the remaining steps—harmonization, quality control, spatial 677 

linkage, and aggregation—operate on that common structure and are largely independent 678 

of the originating city, so the bulk of the pipeline can be reused without modification. 679 

 680 



Code development was supported by AI-based code generation tools; however, all scripts 681 
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