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Figure S1. Moderating role of winter climatic indicators in Region 1 (DNF) on the spring
temperature sensitivity of SOS; (A) the effect of winter Tmin trends on SOS trends; (B) the effect of
winter precipitation trends on SOS trends. The lines indicate the linear fit for the winter temperature
trends, and the shading represents the 95% confidence band.
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Figure S2. Moderating role of winter climatic indicators in Region 2 (grassland) on the spring
temperature sensitivity of SOS; (A) the effect of winter Tmin trends on SOS trends; (B) the effect of
winter precipitation trends on SOS trends. The lines indicate the linear fit for the winter temperature

trends, and the shading represents the 95% confidence band.
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Figure S3. Moderating role of winter climatic indicators in Region 3 (grassland) on the spring
temperature sensitivity of SOS; (A) the effect of winter Tmin trends on SOS trends; (B) the effect of
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winter precipitation trends on SOS trends; (C) the effect of winter Tmin trends on the partial
correlation between SOS and Tmin; (D) the effect of winter precipitation trends on the partial
correlation between SOS and Tmin; (E) the effect of winter Tmin trends on the partial correlation
between SOS and Twmax; (F) the effect of winter precipitation trends on the partial correlation between
SOS and Tumax. The lines indicate the linear fit for the winter temperature trends, and the shading
represents the 95% confidence band.
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. Moderating role of winter climatic indicators in Region 4 (DBF) on the spring
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temperature sensitivity of SOS; (A) the effect of winter Tmin trends on SOS trends; (B) the effect of
winter precipitation trends on SOS trends; (C) the effect of winter Tmin trends on the partial
correlation between SOS and Tumin; (D) the effect of winter precipitation trends on the partial
correlation between SOS and Twmin; (E) the effect of winter Tmin trends on the partial correlation
between SOS and Tuax; (F) the effect of winter precipitation trends on the partial correlation between
SOS and Tumax. The lines indicate the linear fit for the winter temperature trends, and the shading
represents the 95% confidence band.
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Table S1. Proportion of pixels with negative partial correlation between SOS and climate factors

DNF DBF Grassland

Winter ~ 45.12% (0.18%)  62.13% (0.3%)  52.97% (2.91%)

o Spring  99.42% (52.99%) 99.13% (65.24%) 63.39% (6.55%)
Winter  81.39% (0.49%) 91.83% (5.08%) 59.39% (4.36%)
A Spring  100% (85.26%)  99.85% (86.9%) 73.01% (15.8%)
Winter  96.27% (26.74%) 80.9% (18.55%) 88.28% (27.68%)

Precipitation

Spring  85.66% (3.6%)  69.13% (39.78%) 84.28% (35.84%)

Note: Proportion of significant pixels in parentheses (p<0.05).
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Table S2. Proportion of pixels with positive partial correlation between SOS and climate factors

DNF DBF Grassland

Winter  54.88% (0.13%)  37.87% (0.17%)  47.03% (2.87%)

Tmin
Spring  0.58% (0) 0.87% (0) 36.61% (2.3%)
Winter  18.61% (0) 8.17% (0) 40.61% (1.01%)
Tmax
Spring 0 0.15% (0) 26.99% (0.4%)
Winter  3.73% (0.22%)  19.1% (1.35%)  11.72% (0.48%)
Precipitation

Spring  14.34% (0) 30.87% (0.02%)  15.72% (0.24%)

Note: Proportion of significant pixels in parentheses (p<0.05).
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