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Abstract

Ethnobotanical fieldwork is typically recorded in spreadsheets, with multilingual vernacular plant names har-
monised against scientific taxonomy only at publication time — a manual, error-prone step that limits repro-
ducibility and reuse. We present EthnoBot, an open semantic platform combining structured field data collection
with a two-stage, LLM-assisted plant name resolution pipeline, linking observations to authoritative biodiversity
resources (WFO, IPNI, IUCN Red List) as a Darwin Core-aligned RDF graph. On a N = 200 Himara reference
dataset, using a field-session confirmation simulation, the correct species appeared in the top-5 candidates 50.5%
of the time, well ahead of a zero-LLM fuzzy-matching baseline on names in an unseen language, with all final
mappings expert-validated. EthnoBot further computes ethnobotanical indices and supports interactive analytics
and geospatial visualisation. A live demonstration is available at: https://ethnobot.ethcstwin.di.uoa.gr:65000.
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1. Introduction

Ethnobotanical fieldwork is commonly recorded in spreadsheets, with taxonomic harmonisation deferred
to data cleaning and publication — a manual, hard-to-reproduce step. The central challenge is reconciling
multilingual vernacular names, which vary across languages and communities, with the stable scientific
identifiers needed for linkage to global biodiversity knowledge bases.

We present EthnoBot, an open semantic platform that resolves multilingual vernacular names to
WFO [1] identifiers and IUCN Red List [2] metadata and exposes the result as queryable linked data,
detailed in the sections that follow.

2. Related Work

Existing biodiversity platforms such as GBIF and TRY [3] support specimen, occurrence, or trait
management but not multilingual vernacular name reconciliation. The Taxonomic Name Resolution
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Service [4] and the World Checklist of Vascular Plants [5] resolve scientific-name synonymy but
not vernacular names — the central challenge here. A related line of work, including SPECIES and
ORGANISMS [6], TaxoNERD [7], and LLM-distilled NER for endangered species [8], extracts taxonomic
entities from already-written text; EthnoBot instead resolves a single, context-free, orally-transmitted
vernacular name at data-collection time into a ranked candidate list for on-the-spot expert confirmation,
and further integrates LLM-assisted resolution with persistent-identifier enrichment (WFO, IPNI, IUCN)
in one collaborative platform exposed as a Darwin Core—aligned RDF graph.

3. System Architecture
EthnoBot consists of three independently deployable components:

Backend APl A Python/FastAPI service backed by MySQL, managing the core domain entities and
integrating with the IUCN Red List, WFO, and Nominatim!/ OpenStreetMap for enrichment and
geocoding. JWT authentication and collaborator roles enforce access control.

Plant Mapper Microservice A dedicated FastAPI service (Section 4) for plant name resolution, de-
coupled from the backend for independent scaling. A provider abstraction layer supports Google
Gemini, Grog-hosted Llama models, and local Ollama [9] deployments, with translation and
mapping caches in SQLite or MySQL.

Frontend A React 19/TypeScript application built with Vite, offering a data entry wizard, a spreadsheet
view with inline validation, Leaflet-based interactive maps, Recharts analytics dashboards, and a
plant species gallery annotated with IUCN conservation status.

4. Plant Name Resolution

ernacular
name

Stage 1 — Vernacular - English Stage 2 — English - Scientific
Normalize (NFD - diacritics - case) English common names Mapping-cache lookup
Translation-cache lookup » Tavily web search - LLM extraction
On miss: prompt LLM (Gemini / Ollama) WFO enrichment (family - IPNI)
Cache result as few-shot example Dedup * rank by confidence
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7

Researcher confirmation
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Figure 1: Two-stage pipeline. Stage 1 maps a vernacular name to English common names via LLM or cache;
Stage 2 maps English names to ranked scientific candidates via Tavily search and LLM inference, then WFO API
enrichment. Confirmed mappings are reused as few-shot examples.

The pipeline (Figure 1) treats name reconciliation as two-step entity linking: a language-neutral
English pivot, then authoritative scientific identifiers.
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Stage 1 — Vernacular to English. Input names are normalised and matched against a persistent
cache. On cache misses, Google Gemini [10] generates English common-name candidates from multilin-
gual inputs; confirmed mappings are persisted and reused as context-aware few-shot examples specific
to this deployment’s own dialect, following the prompting approach of [11] for low-resource dialect
translation, rather than generic cross-language examples. The Stage 1 prompt asks the model to reason
etymologically before answering, e.g.:

System: You are a botanical linguist and ethnobotanist, tracing
vernacular and folk plant names across languages and dialects to
their correct English common names.

Identify the English common name(s) for: "{local_name}"
Reason step by step: language/region -> literal meaning or
linguistic roots -> English plant name. For example:
"Dafni" -> Greek dafne (daphne) = laurel -> ["bay laurel", "bay leaf"]
Output a single line: a JSON array of >3 English common names,

most likely first.

Stage 2 — English to Scientific. Each candidate English name is submitted to Tavily [12] web search;
an LLM extracts ranked scientific candidates with confidence scores, falling back to a structured Gemini
prompt on search failure. Candidates are enriched via the WFO API [1] (author-qualified name, family,
IPNI ID), deduplicated, and ranked. The researcher’s selection feeds the few-shot pool for subsequent
calls.

Both caches also perform a fuzzy pre-check (Jaro-Winkler, threshold 0.92) ahead of the LLM calls,
preferring human-confirmed matches, so a dialectal spelling variant of an already-cached name is
served from cache instead of re-querying the LLM. Our generalisation analysis (Section 4.1) shows this
resolves genuinely novel same-language spellings correctly 46-57% of the time (top-1/5) from cache
alone.

4.1. Evaluation

We built a reproducible evaluation harness around a N = 200 reference set from the Himara raw
fieldwork spreadsheet (stratified by ethnic group, 124 Greek / 76 Albanian), resolved against a disposable,
unseeded database. The baseline and generalisation results below are cold (order-independent); the
pipeline result further below instead simulates confirmed suggestions accumulating over a field session
(order-dependent, a session learning-curve measurement).

Baseline comparison. A zero-LLM fuzzy-matching baseline (Jaro-Winkler [13]) scores
41.5%/50.5%/52.5% (top-1/3/5) under random leave-one-out — already exceeding the pipeline’s originally
reported numbers, but inflated by dialectal near-duplicates across neighbouring villages. On a genuinely
unseen village it holds up moderately (46.4%/55.9%/57.0%); with zero target-language entries in the
dictionary, simulating an unseen language, it collapses to 16%/23%/24% — the gap an LLM-assisted
approach is intended to close.

Pipeline results. Using the fuzzy-cache pre-check with simulated confirmations (session learning-
curve, see above) and Stage 1 few-shot examples drawn from this deployment’s own confirmed transla-
tions rather than generic cross-language examples, the pipeline achieved 41.0%/48.0%/50.5% (top-1/3/5)
overall; Greek 46.0%/52.4%/54.8%, Albanian 32.9%/40.8%/43.4%. Stratified by serving provider (almost
entirely prepaid Gemini; one item’s calls fell back to Groq): Gemini-only 41.2%/48.2%/50.8% (N = 199),
Groq fallback (N = 1, too small to be conclusive).

Of the 97 misses (classified by whether any candidate shares the expected genus), 88.7% are Stage 1
failures — wrong English pivot entirely (e.g. Rodees rendered as Rosa canina rather than Punica granatum)
— and 11.3% are Stage 2 failures — plausible pivot, wrong species (e.g. Thymari mapped to Thymus
vulgaris instead of T. capitatus).

Confidence calibration. Pooling every candidate’s self-reported confidence against correctness
(N = 1040 candidates) gives an Expected Calibration Error of 0.776 and a Brier score of 0.713; candidates
with confidence > 0.95 are correct 18.1% of the time versus 12.0% at confidence > 0.5, indicating



self-reported confidence remains far from reliable in this run despite improving over an earlier iteration.
All accepted mappings are in any case reviewed by domain experts; calibration guides how much
scrutiny a suggestion warrants, not whether to review it.

5. Platform Features

5.1. Structured Data Collection and Collaboration

Research is organised around Studies, each containing Questionnaires and Participants with demographic
metadata. Owners share access via invitation tokens; collaborators record observations through a
draft — final workflow, after which finalised records may undergo expert review and enrichment.
Use categories, plant parts, preparation methods, and administration routes draw on a standardised
ethnobotanical terminology, enabling consistent cross-study comparison.

5.2. Knowledge Graph Construction and SPARQL Access

Upon confirmation of a scientific name, the backend asynchronously enriches the record with (i)
the WFO identifier and plant family, (ii) the IPNI identifier, and (iii) the IUCN Red List category.
Each confirmed observation is materialised as a Darwin Core—aligned RDF description, exposed as a
Turtle dump and queryable through the platform’s SPARQL endpoint®. Observations are minted as
dwc :Occurrence resources linked to their WFO taxon URI via dwc : taxonID; vernacular names are
emitted as BCP-47 language-tagged literals (eel Greek, @sq Albanian):

@prefix dwc: <http://rs.tdwg.org/dwc/terms/> .

@prefix wfo: <https://list.worldfloraonline.org/> .
@prefix eb: <https://ethnobot.ethcstwin.di.uoa.gr/ns#> .
@prefix obs: <https://ethnobot.ethcstwin.di.uoa.gr/obs/> .

obs:1003 a dwc:Occurrence ;
dwc:scientificName "Sideritis raeseri Boiss. & Heldr." ;
dwc:taxonID wfo:wfo-0000291547
dwc:family "Lamiaceae" ;
dwc:vernacularName "caj mali"esq ;
eb:iucnRedListCategory "VU" ;
eb:useCategory "respiratory" .

>

The eb: namespace covers ethnobotanical attributes not in Darwin Core (part used, preparation
mode, use category, administration route, IUCN category). A representative SPARQL query — retrieving
threatened or near-threatened species with their vernacular forms and resolvable WFO URIs, filtering
eb:iucnRedListCategory against {VU, NT, EN, CR} — runs directly against the endpoint above.

The Himara graph currently holds 1,296 observations spanning 179 species across 11 villages; at
roughly 18 triples each, its persistent URIs enable federation with external biodiversity endpoints.

5.3. Analytics, Import, and Export

EthnoBot computes standard ethnobotanical indices — Use Value (UV), Fidelity Level (FL), and Relative
Importance (RI) — following established methodologies [14, 15, 16]. Dashboards display plant family,
use category, and plant part distributions alongside participant demographics, and a Leaflet choropleth
renders observation counts per village. A bulk import pipeline parses Excel workbooks, fuzzy-matches
free-text to the standardised terminology, geocodes villages, and inserts validated records in batch; full
datasets export as Excel, CSV, or Darwin Core-aligned Turtle.

*https://ethnobot-backend.ethcstwin.di.uoa.gr:65000/docs#/
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6. Demonstration

Use case. Ioanna, an ethnobotanist surveying a Himara village, records a participant naming a local
remedy, dafni, in Greek. Rather than leaving the scientific name for post-hoc cleanup, she enters the
vernacular term; EthnoBot proposes ranked candidates and she confirms Laurus nobilis L., which is
immediately enriched with its WFO and IPNI identifiers and Vulnerable IUCN status and added to the
knowledge graph — turning a raw field note into a linked, queryable record on the spot.

The demonstration uses the bilingual Greek-Albanian Himara dataset. We demonstrate: (1) real-time
name suggestions during data entry; (2) Al-assisted resolution of Greek and Albanian vernacular names
to WFO-validated identifiers with automatic IUCN enrichment; (3) Turtle export and SPARQL querying
of confirmed observations; (4) analytics dashboards computing UV, FL, and RI; and (5) interactive
geospatial visualisation across Himara villages. Visitors who register begin with an empty study
and enter their own observations through the same workflow. The live demo is publicly available at
https://ethnobot.ethcstwin.di.uoa.gr:65000.

6.1. User Evaluation

We conducted a preliminary usability study with IV = 10 participants (ethnobotany researchers and
computer science practitioners) using a think-aloud protocol and the System Usability Scale [17],
obtaining a mean score of 76.5 (SD = 11.2), indicating good perceived usability. Study conditions
differed by participant group: ethnobotanist participants used the platform during or immediately after
real Himara fieldwork sessions, while computer-science practitioners evaluated it in desk-based sessions
without field conditions. This heterogeneity limits direct comparability between the two groups’ scores
and is a limitation of the present study rather than a controlled between-group design. Scores were
lower among non-technical participants, and the main concern across both groups was uncertainty
about when LLM-generated candidates could be trusted without expert confirmation — a concern the
calibration analysis in Section 4.1 is intended to help address.

7. Conclusion and Future Work

EthnoBot shows how structured ethnobotanical field data, LLM-assisted entity linking, and biodiversity
knowledge bases together produce research-ready datasets linked to global knowledge graphs via
persistent WFO, IPNI, and IUCN identifiers. Current limitations include the residual risk of LLM
hallucination in name suggestion and the scalability of the RDFLib backend. Expert confirmation
remains mandatory not only as a safeguard against such model error but because vernacular names
are themselves intrinsically ambiguous within folk taxonomies: informants in our own dataset used
the same local name, Radikia, for both Borago sp. and Taraxacum officinale — two unrelated wild
greens from different families that a system resolving names in isolation, however accurate, cannot
disambiguate without the collector’s first-hand knowledge of which plant was actually meant. Planned
work includes migration from RDFLib to a dedicated triple-store (e.g., Apache Fuseki or GraphDB)
for federated querying and reasoning, a formal RDFS/OWL definition of the eb: namespace together
with SHACL/ShEx validation shapes to make the ethnobotanical extension machine-checkable, and a
mobile-first offline field entry mode.
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