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Results

A Regions most prone to compound droughts include the equatorial belt,
Southern Europe, the Middle East, Northern China, Myanmar’s Central Dry

Introduction Zone, Northern Argentina, and Western Australia. In contrast, the northern
Droughts are among the most severe natural hazards, impacting ecosystems, Days zcr)c:ﬁalhtzccl)great?onnds desert regions generally exhibit shorter compound
agriculture, and economies. When meteorological, hydrological, and soil - 40 B 5 ‘
moisture droughts co-occur, they form compound droughts, which amplity 35 T B The areas experiencing most compound droughts largely coincide with
these effects. Despite their significance, global-scale research of compound 30 ' areas showing increasing trends. Trends with decreasing compound
droughts remain limited. This study analyzes their occurrence and different 25 ' droughts are evident in the central and northeastern United States, the
characteristics from 1961 to 2020 using multiple global hydrological model ?g Sahel region in Africa, the Kalahari Desert, and the Australian Outback.
runs and three empirical drought indices. By examining spatial patterns and 10
temporal trends, we identify areas most at risk and assess how different 5 C The highest probabilities of a drought event developing into a compound
drought types interact. 0 drought are found in Southern Europe, densely populated areas of China,

the western United States, the Rift Valley in Eastern Africa, Northern
Argentina, Southern Africa, and Western Australia. In comparison, boreal
regions exhibit the lowest probabilities.

[D The Equatorial Belt exhibit longer durations in compound droughts under
El Nifo conditions. Conversely, compound droughts under La Nifa are
longer in Eastern Africa, Middle East and Central Asia.

Methods

Our study is based on data from the ISIMIP 3a archive: 3 global hydrological [ Trends in compound droughts are increasing across all hydrobelts, but in

models forced with 3 reanalysis forcing datasets. We used the daily discharge, ® particular in the equatorial and southern hydrobelts. The southern
soil moisture, and precipitation to compute standardised drought indices Trend hydrobelts also exhibit the highest uncertainties within the ensemble.
based on empirical distributions, which were fitted to years 1961-1990, and (days per year)
applied for the full analysis period 1961-2020. In the analysis, we use the Ig
median of the 9 estimates of each drought index. 1 p
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Discussion and Conclusions
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Fig. C | o g | o tme EEE negative ENSO 5 D The Equatorial Belt stands out with more frequent compound droughts, a

clear increasing trend, and higher probabilities of compounding. In contrast,
the Boreal hydrobelt shows the fewest events, stable trends, and the lowest
likelihood of compound droughts. El Nifio conditions are associated with
longer drought durations globally, except in East Africa, the Middle East, and
Central Asia. These patterns highlight distinct spatial variability in compound
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" - 2040 drought behavior.
. 20 However, substantial uncertainties remain due to the wide spread among
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Bl oitor Mo Lstituds :\1% difference in days | ensgmble members,. driven by differences in both hydrological models a)nd
Northern Dry ) & forcing datasets. This underscores the urgent need for global hydrological
Northern Sub Tropical "y 10 . ) i
Equator al - i, -20 models specifically designed to simulate drought processes.
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Southern Mid Latitude B 40 Our findings enhance the understanding of compound drought dynamics and

Drought longer support improved drought risk management under a changing climate.
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