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Examining the contribution of human induced climate 
change on global drought characteristics

“…There is, therefore, a critical knowledge 
gap in the attribution of changes in 

drought indicators more closely related to 
societal impacts such as soil moisture…”

“…increasing agricultural and ecological 
droughts trends are more evident than 

increasing trends in meteorological 
drought in several regions…”

However, the IPCC stresses that “…drought 
attribution studies are mainly examined 

from a meteorological perspective…”
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…increasing agricultural and ecological 
droughts trends are more evident than 

increasing trends in meteorological 
drought in several regions…

IPCC WGI Interactive Atlas: Past trends in 
agricultural and ecological droughts.

…A complete examination of drought relevant to societal 
impacts often requires consideration of hydrological and 
agricultural drought…

…There is, therefore, a critical knowledge gap in the 
attribution of changes in drought indicators more closely 
related to societal impacts such as soil moisture…

Background [1]

https://interactive-atlas.ipcc.ch/regional-synthesis#eyJ0eXBlIjoiQ0lEIiwic2VsZWN0ZWRJbmRleCI6ImFncmljdWx0dXJhbF9kcm91Z2h0Iiwic2VsZWN0ZWRWYXJpYWJsZSI6InRyZW5kIiwic2VsZWN0ZWRDb3VudHJ5IjoiR0lDIiwibW9kZSI6Ik1BUCIsImNvbW1vbnMiOnsibGF0Ijo5NzcyLCJsbmciOjQwMDY5Miwiem9vbSI6NCwicHJvaiI6IkVQU0c6NTQwMzAiLCJtb2RlIjoiY29tcGxldGVfYXRsYXMifX0=


• Frequency

• Intensity

• Duration
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Do they develop faster as a result of 
anthropogenic climate change? 

Questions

What are the changes in their 
characteristics during the recent past? 

Do they get more harmful despite the 
wetting atmosphere as a result of the 

increase in GHG concentrations? 

Background [3]



Trends from IPCC WGI Figure 3.15 | 
Observed and simulated time series of 
anomalies in zonal average annual 
mean precipitation, 1950–2014.

Precipitation difference [mm/yr] factual (1990-2019) – counterfactual (1990-2019)
Shiogama, et al. Nature, 2022

More drought 
from wetting?

Mengel et al. GMD, 2021

AR6 WG2 Figure 4.4
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Mengel et al. GMD, 2021
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Framework for attribution of observed impacts

Framework [1]
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Wu et al. WRR, 2018

• Intensity, Development Duration, Recovery Duration, Magnitude, Development Speed, Recovery Speed

• Their trends (also regional means at AR6 SREX level)

• Difference between factual and counterfactual 

    

  

    

  

    

 

   

 

                

                          

        
        
          

     

       
        

         
  
  
 
  
  

  
  
 
  
           

     

     

Drought features 

Framework [3]



Comparison 
of factual 
JULES-W2 
run [SSI] 
with ERA5L, 
GLEAM and 
GLDAS 
(1980-2010) 
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Drought Magnitude
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Drought Duration
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Drought Intensity
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Drought Development
Duration (DDD) 
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Drought Recovery
Duration (DDD) 
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1901-2019

Changes in Development Speed Changes in Recovery Speed 
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1901-2019

Changes of soil moisture drought development and recovery speed
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1901-2019

Changes of soil moisture drought speed and magnitude
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• Soil moisture droughts accelerated from human induced CC (?). 

• Some regions might have experienced benefits from increased 
atmospheric moisture.

• Soil drought simulations (obsclim-histsoc) align with recent 
research findings.

• Significant discrepancies exist among observational datasets.

• Correlations are stronger for certain geographical areas.

Conclusions
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