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Supplementary Figure 1. Annual anomalous moisture uptake for regions of maximum
occurrence of landfalling Atmospheric Rivers from 1980 to 2017. Spatial pattern of Anomalous
Moisture Uptake (AMU) for regions 1 to 8 identified in Fig. 1 (in color, mm day') and mean sea
level pressure anomaly (black isolines, hPa). N denotes the number of landfalling Atmospheric
Rivers (LARs) over each region.
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Supplementary Figure 2. As Supplementary Fig. 1 but for landfalling Atmospheric River (LAR)
regions from 9 to 16 identified in Fig.1



130°E 140°E

Anomalous Moisture Uptake {mm day™")

0.2 0.3 04 05 06 08 0.8 1 02 025 03 035 04 045 05 055 06 065 07 075 08

MOE T20E
T

Anomalous Moisture Uptake (mm day '}

02 03 04 05 06 07 08 09 1 11 12 13 14 02 025 03 035 04 045 05 . 06 0685 07 075 08

140 150°E
b5

Anomalous Moisture Uptake {mm day ') Anomalous Moisture Uptake (mm day~')

0.8 1 12 14 1.6 1.8 2 02 025 03 035 04 0.45 05 0.55 086

0.2 0.4 0.6
g @ s 140" 130°W 1209 h TOW 100°W oy
N

=101
gt

Anomalous Maisture Uptake (mm day™"

01 015 02 025 0.3 0.35 04

Supplementary Figure 3. As Supplementary Fig. 1 but for landfalling Atmospheric River (LAR)
regions from 17 to 24 identified in Fig.1
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Supplementary Figure 4. Weighted centroids of Anomalous Moisture Uptake for the
landfalling Atmospheric Rivers by region. Centroid position (black points) of the area of
Anomalous Moisture Uptake (AMU) for each landfalling Atmospheric River (LAR) (defined by the
90 percentile) weighted by each AMU value for region 1 to 11 identified in Fig.1. Red dashed line
indicates the Tropic of Cancer (23.43°N) or Capricorn (23.43°S).
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Supplementary Figure 5. As Supplementary Fig. 5 but for landfalling Atmospheric River (LAR)
regions 12 to 23.



a

Supplementary Figure 6. Interannual variability of Anomalous Moisture Uptake for each
landfalling Atmospheric Rivers region from 1980 to 2017. The red line shows the corresponding
linear regression. Box (top left) shows the number of each landfalling Atmospheric River (LAR)
region in Fig. 1 (from 1 to 11). The asterisk indicates a significant trend (95%). Trends were
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Supplementary Figure 7. As Supplementary Fig. 6 but for landfalling Atmospheric River (LAR)
regions 12 to 23.
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Supplementary Figure 8. Anomalous Moisture Uptake analysis. Zonal average of Anomalous
Moisture Uptake (AMU) and its interannual variability (shaded grey area) and worldwide annual
variability of AMU. (a) and (b) excluding the AMU from North Atlantic Basin. (c) and (d) only for the
AMU from North Atlantic Basin. The red lines in (a) and (c) define the region between the Tropics
of Cancer (23.43°N) and Capricorn (23.43°S). The red line in (b) and (d) shows the corresponding
linear regression. The trend was calculated using Mann-Kendall test which is significant in (b) and
(d) (95% level of significance).
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Supplementary Figure 9. Global annual variability of Integrated Vapor Transport anomalies.

The red line shows the corresponding linear regression. The trend was calculated using Mann-
Kendall test which is significant (95% level of significance).
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