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iis year, jis month, 7Ws J/ and o; are monthly mean and
standard deviation of TWS for month j, respectively.

Definition: GRACE-DS[‘.J=

W4 Exceptionally wet 2.0 or greater DO Abnormally dry —0.50 to —0.79
W3 Extremely wet 1.60 to 1.99 D1 Moderate drought -0.80 to —1.29
w2 Very wet 1.30 10 1.59 D2 Severe drought —1.30to —1.59
Wi Moderately wet 0.80 t0 1.29 D3 Extreme drought —1.60 to —1.99
wo Slightly wet 0.5010 0.79 D4 Exceptional drought —2.0 or less
WD Near normal 0.49 to —0.49
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What’s new to hydrology community?
1 Standardized index for hydrological drought

* Across space and time comparison

1 A framework for synergistic use with popular drought indices

* Palmer drought severity index (PDSI, Palmer 1965)

* Standardized precipitation and evapotranspiration index (SPEI, Vicente-Serrano
et al. 2010)

1 Eco-hydrological application
* Microwave surface soil moisture data (AMSR-E, AMSR2, SMAP)
 MODIS Normalized Difference Vegetation Index (NDVI)

 Two versions of GRACE-DSI with well-characterized uncertainty
* Spherical harmonics

 JPL mascons



GRACE-DSI in CONUS

Drought Evolution in 2011
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Synergy with popular drought indices Zhao et al. (2017). J. Hydrometeor.
* Hydrological drought characterization framework
» 2010 Western Russia drought
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Eco-hydrological Applications Zhao et al. (2017). J. Climate
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GRACE-DSI Uncertainty

(a) Global distribution of

.+ GRACE-DSI uncertainty in

e, - drought category due to GRACE
~ * measurement and leakage

# errors.

' (b) Drought category

‘ overestimation (positive value)
.~ and underestimation (negative
"} «value) using the 2002-14

> reference period rather than
the 1982-2014 reference period
using the PDSI index.
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GRACE-DSI calculated from JPL mascon solutions

correlation between GRACE-DSI and PDSI
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Stokes DSI
The impact of increasing GRACE data noise = ——————
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Summary

1 A standardized drought index with well-defined uncertainty
1 Synergy with popular drought indices
« drought onset, propagation, and recovery.

 the time-scale SPEI agrees with GRACE-DSI infers the
relative depth of the water component that dominates a
drought.

 Plant-water relations
e forests, shrublands

d The DSI approach is another way to look at errors in
GRACE solutions.

https://www.ess.uci.edu/~velicogna/drought_data.html .
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