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1. Problem Statement

Drought is the natural hazard affecting the most people globally.  Disasters involving drought are among the most devastating.  Due to the complexities of drought disasters, however, the study of drought has largely focused on limited-area case studies.  The lack of a global perspective on what constitutes a drought hazard event is a current limit on our understanding of how drought disasters can be mitigated, and on the general applicability of early warning systems.

A drought disaster is caused by the combination of both a climate hazard—the occurrence of the drought—and a societal vulnerability (the characteristics of groups of people or socio-economic systems that make them susceptible to damage during droughts).  Disaster databases such as EM-DAT, maintained by the Center for Research on the Epidemiology of Disasters, include global information on recorded drought disasters.  To match this spatial coverage, global estimates of climatic drought hazard are needed.  Although some global estimates of drought intensity exist, their general relevance to societal effects is not known.

We propose a global analysis of the incidence of recorded drought disaster as related to a range of climatic measures of drought.   We expect to provide an initial assessment of which climatic measures of drought constitute drought hazard events most relevant to the occurrence of disasters, as well as an assessment of the largest spatial extent to which the climatic measures are relevant.
2. Preparatory and Related Efforts

Relevant phenomenological and data analysis are currently in progress.  A preliminary assessment of the association between droughts associated with the El Niño phenomenon and the occurrence of recorded disasters in the EM-DAT database is being undertaken.  Additionally, a threshold-based index of drought severity is under development.  This index is based on precipitation deficits in the context of the long-term statistical behavior of the local precipitation, and so can be meaningfully calculated at regional and global scales.  The societal relevance over the range of possible thresholds remains to be explored.  

3. Goal and Objectives

The primary goal of the proposed effort is to: Develop climatic measures of drought hazard—magnitude, duration, location and timing—that are relevant to the occurrence of drought disasters and assess the degree to which these measures are meaningful at the regional and global scales.  Given the complexity of drought disasters, a further goal is to provide a basis for future investigations through construction of a drought hazard database and identification of regions for additional targeted research.

4. Inputs

The proposed effort will be a collaboration among drought experts, based on data with which the investigators are already familiar.  As such, resource needs are expected to be modest.

The EM-DAT database (www.cred.be), which is in the public domain, will be used for data on the incidence of drought disasters.  Given data issues with global precipitation datasets, a number of standard datasets will be analyzed, with the differences providing an estimate of uncertainty.  Both existing and specially-tailored climatic estimates of drought will be examined, including global extensions of the Palmer Drought Severity Index (SPI), the Standardized Precipitation Index (SPI), satellite-based estimates of vegetation, and runs of consecutive months of precipitation deficits.

5. Tasks

●Examine the incidence of reported drought disaster with respect to different measures of drought.  Are there climatic measures of drought that have regional or global validity in terms of associated disasters?  Are there thresholds of drought severity with particular relevance?  Differences in deficit severity among the different precipitation datasets will be used as an estimate of uncertainty in the climate data.  A drought hazard database will be developed based on the most relevant measure or measures of climatic drought.

●Catalog differences and commonalities between disaster and hazard (climatic) definitions of drought.  What events are common to both definitions?  Is there regional coherence to patterns of agreement or disagreement between the definitions?  What general statements can be made about a “disaster drought” in terms of magnitude, timing, duration, and location?  

●Assess relationship between drought disasters and characteristic variations of large-scale rainfall.  Are there recurring patterns of drought disaster associated with the North Atlantic Oscillation (NAO), shifts in the large-scale monsoon systems, or regional trends in precipitation?

6. Deliverables

●Drought hazard database profiling both the climatological events corresponding to all recorded drought disasters in EM-DAT, as well any similar climatological droughts that did not result in recorded disasters.

●Climatic measure of drought validated for use in regional-to-global drought disaster risk mapping.

●Categorization of “disaster drought”, including regional differences, with recommendations for additional research at the regional and national levels.
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