
Unprecedented 21st century drought risk 
in Western North America



How will future drying compare to 
these pre-industrial megadroughts?

Cook et al (2014), Journal of Climate



Does PDSI accurately reproduce soil moisture variability in 
climate models over the Southwest and Central Plains? 

!
Can we use PDSI it to connect model projections with past 

drought variability?
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Figure 1 |Global temperature change and uncertainty. Global temperature change (mean and one standard deviation as shading) relative to 1986–2005
for the SRES scenarios run by CMIP3 and the RCP scenarios run by CMIP5. The number of models is given in brackets. The box plots (mean, one standard
deviation, and minimum to maximum range) are given for 2080–2099 for CMIP5 (colours) and for the MAGICC model calibrated to 19 CMIP3 models
(black), both running the RCP scenarios.
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Figure 2 | Patterns of surface warming. Multi-model mean surface warming for two seasons (December–February, DJF, and June–August, JJA) and two
20-year time periods centred around 2025 and 2090, relative to 1986–2005, for CMIP5 (left) and CMIP3 (right). Stippling marks high robustness,
hatching marks no significant change and white areas mark inconsistent model responses (see Methods and Supplementary Figs S2 and S3).
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More realistic PET 
formulation for PDSI 
(Penman-Monteith)

17 models; 3 soil 
moisture metric

Compare modeled soil 
moisture trends vs tree 

ring record (NADA)



Soil Moisture: !
2050-2099 (multi-model mean)



Soil Moisture: !
time evolution (multi-model mean)
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Warming 
intensifies and 
spreads the 
area of soil 
moisture 
drying




