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Groundwater: Making the invisible visible

From data to action
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From DATA to INFORMATION for decision-making:
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GROUNDWATER MONITORING WORLDWIDE

THE GLOBAL GROUNDWATER
INFORMATION SYSTEM (GGIS)

The GGIS is an interactive portal for sharing data and information on groundwater

resources around the world. It gives access to map layers, documents, and well and

monitoring data. It also contains several thematic map viewers.

Visit IGRAC Website

o

M Transboundary Aquifers of the World map

The global map of transhoundary aquifers (TBAs) shows the surface
delineation of aquifers extending over country borders. Such information is
necessary to develop appropriate cooperation mechanisms for the
management of shared groundwater resources. Yet, it is challenging to map
trenshoundary aquifers due to the invisible nature of groundwater. The
current version of the map (2021 edition) is in fact the result of over 20 years

Ml Groundwater Observations Repository

The Groundwater Observations Repositary is an initiative by IGRAC to
disseminate groundwater data. including levels, quality, spring flow, and
ather observations, from research smdies, local monitoring networks, and
varipus other sources. It aims to complement the GGMN, which only
includes groundwater monitoring data from active national monitoring

EXPLORE THE VIEWERS

M Global Groundwater Monitoring Network (GGMN)

The Global Groundwater Monitoring Network (GGMN) is & collshorative
initiative that collects and shares groundwater monitoring data, including
groundwater levels, quality parameters, and other relevant data and metadata
from national and sub-national authorities. The GGMN aims to provide
reliable, comprehensive data to support groundwater research and enhance
our understanding of global groundwater resources.

M Global Groundwater Quality

The Global Groundwater Quality Portal by JGRAC is a dedicated platiorm
for sharing global maps related to groundwater quality, featuring data from
both IGRAC and external partners.

Hide this banner &

i MAR Portal

The MAR Portal contains the Global MAR Inventory, an inventory of over
12000 sites where Managed Aquifer Recharge is or has been implemented.
The Global MAR Inventory includes information on site name, MAR type,
year of scheme deployment, the source of infilration water, the final use of
abstracted water, as well as the maln objectives of the project.

W GroMoPo - Groundwater Model Portal

Groundwater models are crucial for understanding groundwater science and
sustainability but they are not consistently and openly shared. You can
explore o share groundwater model date, knowledge, and insights through
this unique paortal of regional and global numerical groundwater models.
We've made it easy! Fly around the world on our map or grab a coffee and

= In-situ monitoring data
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GROUNDWATER MONITORING WORLDWIDE
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THE CHALLENGE: KNOWLEDGE IS BURIED IN LITERATURE
Automated discovery, extraction and analysis of scientific knowledge

What is data mining

An automated pipeline that searches, reads, and extracts knowledge from thousands of papers consistently and reproducibly

Why data mining matters

Thousands of papers Multiple languages Scattered data tables
Millions of scientific articles Research exists in Spanish, Groundwater data are
published each year — French, Arabic and more. buried inside PDF tables &
iImpossible to read manually Manual translation is figures

Impractical



THE PIPELINE: 5 AUTOMATED STAGES
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. . Output &
Define Keywords Query APIs Screen & Clean LLM Extraction Dashboard
Multi-language Journals, grey Remove RAG: read Excel dataset
literature & web duplicates abstracts & interactive view
&irrelevant & tables, retrieves
papers to the the relevant
topic, Remove information
missing
information

Orchestrated by Apache Airflow — each stage runs automatically in sequence as a scheduled DAG (Directed Acyclic Graph)
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Interactive dashboard .
Leveraging groundwater in political agendas
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CAN WE MONITOR GROUNDWATER FROM SPACE?

GRACE/GRACE-FO satellite gravity data: Total water storage

Source: G3P project. Groundwater storage trend 2002-2016

TOTAL WATER STORAGE

Groundwater = TWS - glaciers - snow - soil moisture - storage in surface water bodies

000 & v



CAN WE MONITOR GROUNDWATER FROM SPACE?

Global Gravity-based Groundwater Product (G3P):

Validation with 1m-situ data
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Thank You for Your attention

Elisabeth.lictevout@un-igrac.org

https://un-igrac.org/ - https://ggis.un-igrac.org/
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How It Runs: Apache Airflow for MAR Project (Extra)

Academic (2 Build Queries (3 Call Scopus API
branch Keywords = Boolean Fetch metadata + abstracts

(1) Schedule (@) Merge &
Trigger De-duplicate

Daily / on-demand Join both branches

Grey (@ Web & News (3® Collect Results

literature Grey literature PDFs / HTML / reports

Export to Excel
& Dashboard
Final output

(5) Relevance Screen (6) LLM Read (@) Validate & Clean
Remove off-topic records LLM extracts structured data Format, dedup, standardise

Each box is an independent Airflow task — if one fails, only that task re-runs, not the whole pipeline.



RAG Architecture: How It Works (used in G4DR and stage 6 in MAR) (Extra)

Preprocessing

User Query
Raw Documents

Embed Quer
Split into Chunks .

Search Vector DB
Create Embeddings

Retrieve Top-k Chunks
Store in Vector Database

Augment Prompt with Retrieved Context

LLM Generates Answer

Final Response to User

RAG (Retrieval-Augmented Generation) — grounds LLM answers in your document knowledge base
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