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In Mexico’s DR075 Río Fuerte irrigation 
district, balancing water demands 
between expanding urban areas and 
productive agriculture has become a 
growing challenge. Under the ESA Global 
Development Assistance (GDA) Water 
initiative, Earth Observation (EO) is 
leveraged to enhance integrated water 
resources management and to support 
CONAGUA, Mexico’s National Water 
Commission, in planning and decision-
making processes. The project aims to 
deliver actionable geoinformation on 
drought severity, crop productivity, and 
land use changes within irrigation units.

The project applies an EO-based monitoring 
framework using atmospherically corrected 
Sentinel-2 data (2016–2023) to derive multiple 
indicators relevant to water and land 
management. Canopy Water Status & Drought 

Impacts are assessed using the Normalized Multi-
band Drought Index (NMDI), with anomalies 
identified through z-score statistics. Productivity 

Trends are evaluated by analyzing vegetation 
indices such as NDVI to estimate relative changes 
in crop productivity over time. To address the lack 
of recent parcel data, Crop Approximation is 
carried out through unsupervised time-series 
clustering, which identifies crop-like temporal 
signatures. Urban Expansion & Unmanaged Land 
are detected using a rule-based classification 
method, supported by GHSL data, to map urban 
encroachment and highlight unmanaged or fallow 
areas. All results are aggregated at the irrigation 
unit level to align with existing water rights and 
planning structures.

EO technology introduces an element of equity by 

offering a consistent, revised, and unbiased tool that 

considers the needs of all water users.

Jean-Martin Brault, Senior Water and Sanitation 

Specialist, World Bank

EO-based drought monitoring provides seasonal and annual maps of drought 
severity, helping to reveal variations in canopy water stress both within and 
between years. This information includes metrics on drought length and 
frequency, which highlight critical periods and hotspots. Relative productivity 
indicators reveal spatial and temporal trends across different crop clusters. 
Together, these insights help target areas with declining productivity and 
increased susceptibility to drought, suggesting the need for shifts in 
management practices or potential land abandonment. Areas that exhibit 
minimal or inconsistent vegetative growth over multiple years are identified 
as unmanaged, which can aid in optimizing and improving water allocation.
Urban areas, particularly around Los Mochis and Guasave, are increasingly 
encroaching on arable land within irrigation districts. Additionally, many 
smaller urban patches that were not previously registered have also been 
identified.

This project demonstrates the utility of Earth Observation (EO) to support 
sustainable water and land management in data-limited environments by:

 •  Offering replicable methodologies for assessing drought and productivity 
    using Sentinel-2 data.
 •  Enabling comparative analyses across irrigation units to inform water 
    allocation and crop management.
 •  Providing decision-ready geoinformation for stakeholders who are 
    balancing agricultural productivity with urban growth.

Overall, this approach strengthens Mexico's capacity to adaptively manage 
water resources in response to climate change and land-use pressures.
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