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Diagnosing drought for
drought management in 3D

This project is a joint effort of Brazilian and Dutch organizations including: 
Wageningen University (WRM, HWM and PAP chair groups); the Research 
Institute of Meteorology and Water Resources (FUNCEME); the Federal 
University of Ceará (UFC) and the Brazilian Research Agricultural Corporation, 
National Research Tropical Agroindustry Center (EMBRAPA).

To improve drought management, human influences on drought must be 
better understood. Current frameworks for drought monitoring and water 
accounting offer little help in distilling human influences on drought. We 
combine insights from socio-hydrology and water management to produce an 
entirely new approach, incorporating the study of water-related human 
dimensions (D1), socio-hydrological dynamics (D2), and the structuring of 
dialogues (D3) among actors. The project will develop and test the 
integrated, participatory 3D Drought Diagnosis (3DDD) toolbox. The test case 
is the drought-affected Northeast Brazil. Finally, the 3DDD toolbox can be 
used to enable existing drought monitors to provide contextualized 
information in drought-affected regions worldwide. We will demonstrate how 
proposed drought management solutions perform with regard to cross-scale 
synergies and trade-offs in relation to the UN SDG 2, 6, 10, and 13.

* partly INREF. INREF: Interdisciplinary Research and Education Fund of WUR

Contextualized indicators  
for drought

In Northeast Brazil, droughts have affected water resources and the human 
activities depending on them. The mainly agricultural water uses reciprocally 
affected the water balance and increased vulnerability to drought. Their 
influence is however difficult to quantify as the existing monitoring systems 
are not equipped to inform the stakeholders about the impacts of their 
actions.

As the majority of studies focus on the physical impacts of droughts and the 
overexploitation of natural resources, we propose a novel approach based on 
the explicit inclusion of two-way feedback between human and water 
systems, a key aspect of socio-hydrology. The aim of this PhD is to determine 
(i) the influence of human activities at specific locations and times on 
droughts and reciprocally (ii) how droughts affect them.

The objective is to link these results, based on water accounting data, to 
water and drought management tools for decision making and makers. It is 
aimed to build feasibility indicators of practices taking into account three 
human-related water dimensions: water use, water management and virtual-
water transfer. This approach and its replicable pattern could benefit other 
semiarid regions affected by droughts.

More information: 
www.wur.eu/diagnosingdrought
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Pieter van Oel │pieter.vanoel@wur.nl
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