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Figure S1. Locations of the 32 large basins used to evaluate the SZIsnow.
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Figure S2. Development of a large-scale contiguous drought event in North America identified by the severity—area—duration (SAD)

drought diagnosis method. This event started in June 1952 and ceased in March 1953.
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Figure S3. The Pearson correlation coefficients between SPEI and SPI (i.e., SPEI-SPI), scPDSI-SPI, SZI-SPI, and SZIsnow-SPI at
1- to 48-month time scales in the selected 32 large basins during 1948-2010. The dominant climate regime of each basin is shown in

the parentheses.
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Figure S4. Comparison between the SZI and SZImow in the context of their performance over the Arctic region. (a) Spatial

distribution of the correlation coefficients of the SZIsnow—SWI over a 12-month timescale. (b) Spatial distribution of the correlation

coefficients of the SZI-SWI over a 12-month timescale.



Table S1. Full names of the drought indices listed in Figure 1.

Abbreviations Full names Strengths Weakness

Simple input;
SAI Standardized Anomaly Index Only consider water supply
Easy calculation

Palmer Hydrological Drought unsatisfactory performance
PHDI Consider water balance
Severity Index over snow-covered regions
Swi Standardized Water-level Index Consider snowpack Basin-dependent
Not works well for
SWS Soil Water Storage Simple calculation
inhomogeneous soil
Data requirements are
SMA Soil Moisture Anomaly Consider water balance

challenging




Table S2. Full names of the abbreviations used in the SZInow derivation equations.

Abbreviations Full names Abbreviations Full names
ET Evapotranspiration PL, Potential L,
PET Potential ET Lg L from bottom soil layer
Ep Bare soil evaporation PL; Potential Lg
E; Transpiration SWE Snow water equivalent
E; Canopy water evaporation ASWE Change of SWE
RO Runoff SA SWE accumulation
PRO Potential RO PSA Potential SA
RO, Surface runoff SM Snowmelt
RO, Baseflow PSM Potential SM
RO, Snowmelt runoff P Precipitation
R Soil infiltration Boow CAFEC precipitation
PR Potential R Prainfau Rainfall
AWC Available soil water holding capacity Psnowsau Snowfall
St Available soil moisture in top soil layer a; Climatic coefficient of ET
Su Available soil moisture in bottom soil layer B; Climatic coefficient of R
AS, Change of S; Yj Climatic coefficient of RO
AS, Change of S, d; Climatic coefficient of SA
L Soil moisture loss & Climatic coefficient of L
PL Potential L Qj Climatic coefficient of SM
L L from top soil layer Zsnow Moisture anomaly
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