Intensification of North American megadroughts

through surface and dust aerosol forcing.
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Central Plains PDSI

. .
126°w 108°W

MCA (1100-1500 C.E.)

(a)

| | | | | | |
1100 1150 1200 1250 1300 1350 1400 1450 1500

Post-MCA (1501-2000 C.E.)
\ \ \

\ \ \ \ \ \ \ \
1550 1600 1650 1700 1750 1800 1850 1900 1950 2000



Autocorrelation Function (NADA PDSI)
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Dust Bowl
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Model Boundary Conditions

(a) Annual NINO 3.4 Anomalies (MCA)
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Experiments

= SST-MOD
Kaplan SSTs, 1857-2005 forcings

 SST-Only
- ‘ Cobb SST recon, 1321-1461 forcings

" SST+BSOIL

As SST-Only + increased bare soil

As SST+BSOIL + dust aerosol source




Surface Temperature

Central Plains Climatology (1961-1990)
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Central Plains AT and AP, vs SST-MOD
Surface Temperature
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Central Plains Climate Anomalies
Surface Temperature (JJA)
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Temperature and Precipitation Anomalies

Temperature, Mean (JJA) Precipitation (June)
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Surface Fluxes (JJA)

Latent Heat Flux

Sensible Heat Flux
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Surface Response (June)

Net Radiation, Surface PBL Height
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Central Plains PDSI (JJUA, MCA Model Runs)
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Default Mean

Zero Mean
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Discussion

Dust aerosols increase drought
persistence

Uncertainties in boundary
conditions?

Dynamical Interactions?




