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Suppl. Figure 1. Annual and seasonal statistical significance of RH trend from
HadISDH and ERA-Interim for 1979-2014
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Suppl. Figure 2. Spatial distribution of the Person’s r between HadISDH and ERA-
Interim RH at the seasonal and annual scales
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Suppl. Figure 3. Frequency density plots of the Pearson’s r coefficients between the
HadISDH and ERA-Interim RH annually and seasonally.



Pearson's r = 0.73
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Suppl. Figure 4: Scatterplot showing the global relationship between the annual
magnitude of change in ERA-Interim g and the magnitude of change of RH. Colors
represent the density of points with red color showing the highest density of points.
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Suppl. Figure 5: Top left: Annual RH humidity trends in the West Europe (region 1),
top right: average E-P at the annual scale to identify the main humidity sources in the
region. Center: Relationship between de-trended annual RH and de-trended annual
variables between 1979 and 2014. Bottom: Annual evolution of the different variables
corresponding to the West Europe region. The magnitude of change and signification of
the trend is indicated for each variable.
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Suppl. Figure 6: The same as Suppl. Fig. 5 but for Scandinavia (region 2).
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Suppl. Figure 7: The same as Suppl. Fig. 5 but for Central-East Europe (region 3).
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Suppl. Figure 8: The same as Suppl. Fig. 5 but for South-East Europe and Turkey
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Suppl. Figure 9: The same as Suppl. Fig. 5 but for India (region 6).
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Suppl. Figure 10: The same as Suppl. Fig. 5 but for East China (region 7).
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Suppl. Figure 11: The same as Suppl. Fig. 5 but for North East Asia (region 8).
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Suppl. Figure 12: The same as Suppl. Fig. 5 but for Canada (region 10).
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Suppl. Figure 13: The same as Suppl. Fig. 5 but for central USA (region 11).
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Suppl. Figure 14: The same as Suppl. Fig. 5 but for Amazonian (region 13).
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Suppl. Figure 15: The same as Suppl. Fig. 5 but for East Sahel (region 14).
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Suppl. Figure 16: Top left: Boreal cold season RH humidity trends in West Europe
(region 1), top right: average E-P in the boreal cold season to identify the main humidity
sources in the region. Center: Relationship between de-trended cold season RH and de-

trended cold season variables between 1979 and 2014. Bottom: Boreal cold season

evolution of the different variables corresponding to West Europe region. The
magnitude of change and signification of the trend is indicated for each variable.
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Suppl. Figure 17: The same as Suppl. Fig. 16 but for Scandinavia (region 2).
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Suppl. Figure 18: The same as Suppl. Fig. 16 but for Central-East Europe (region 3).
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Suppl. Figure 19: The same as Suppl. Fig. 16 but for South-East Europe and Turkey
(region 4).
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Suppl. Figure 20: The same as Suppl. Fig. 16 but for West Sahel (region 6).
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Suppl. Figure 21: The same as Suppl. Fig. 16 but for India (region 6).
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Suppl. Figure 22: The same as Suppl. Fig. 16 but for East China (region 7).
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Suppl. Figure 23: The same as Suppl. Fig. 16 but for North East Asia (region 8).
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Suppl. Figure 24: The same as Suppl. Fig. 16 but for La Plata (region 9).
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Suppl. Figure 25: The same as Suppl. Fig. 16 but for Canada (region 10).



Relative humidity (%)

Relative humidity (%)

Air temperature (°C) Relative humidity (%)
55

Evaporation (mm)

Ch:
w o

-

Annual Precipitation

Annual Temperature

Annual SST

Pearson's r=0.69. pvaie =0 o - Pearson'sr=-0,06  p-velue = 0.742 o Pearson's r=-02 , p-value = 0.256
+ 5 g = .
€ g
281 . - . z8q. - .
= z N 5 L .
E . - E . .
28 S 2T
= . . . . e . .t .
£ 89 _ £ 8 :
200 250 300 350 400 450 0 1 2 3 4 206 208 | 210
Precipitation (mm) Temperature (°C) 88T (°C)
Ocean Evaporation (Qaflux) Land Evapotrans. (Gleam)
o Pearson's r=0.41, pvalue = 0014 o Pearson'sr=0, puslys = 1
= g = g
& g
. e . z Zz 8 . 4
’ s 2 b=} . .
. - E E . .
s H 2g —
N E E e
A - g sl .
: : 28 .
T T - T T T - T T T T T - T T T
-0.05 0.05 0.15 1020 1060 1100 80 85 90 95 100
Tair/SST QOcean Evaporation (mm) Land Evapotrans. (mm)
Relative humidity Absolute humidity Precipitation
fhange/3s years = 0 glkg , p-value = 0.977 7
57
£ -
)
EXR
h=]
E
E T4
o @
s |
2 o
<] g
— T T T T
1980 1990 2000 2010 1980 1990 2000 2010 1980 1990 2000 2010
Air temperature Sea surface temperature Ratio Air temp./SST

nge/35 years = 0.73 °C , p-value = 0.363

Ocean evaporation (Oaflux)
ars = 2.04 % , p-value = 0,164

1980

1990 2000 2010

Sea surface temperature (°C)

Evapotrans. (mm)

75 80

inge/35 years = 034 °C |, p-vaiue = 0.001

209 2114

20.7
T

205
1

T T T T T T
1980 1990 2000 2010

Land evapotrans. (Gleam)
8135

Chan ars = -5.67 % , p-value = 0.236

85 90 95

1980

1990 2000 2010

Ratio Air temp./SST (°C)

-0.05

015

0.05

Change/35 years = 0.03 _ p-value = 0.363

T T T T
1980 1980 2000

T
2010

Suppl. Figure 26: The same as Suppl. Fig. 16 but for central USA (region 11).
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Suppl. Figure 27: The same as Suppl. Fig. 16 but for West North America (region 12).
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Suppl. Figure 28: The same as Suppl. Fig. 16 but for Amazonian (region 13)
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Suppl. Figure 29: The same as Suppl. Fig. 16 but for East Sahel (region 14).
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Suppl. Figure 30: Top left: Boreal warm season RH humidity trends in West Europe
(region 1), top right: average E-P in the boreal cold season to identify the main humidity
sources in the region. Center: Relationship between de-trended boreal warm season RH

and de-trended boreal warm season variables between 1979 and 2014. Bottom: Boreal
cold season evolution of the different variables corresponding to West Europe region.

The magnitude of change and signification of the trend is indicated for each variable.
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Suppl. Figure 31: The same as Suppl. Fig. 30 but for Scandinavia (region 2).
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Suppl. Figure 32: The same as Suppl. Fig. 30 but for Central-East Europe (region 3).
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Suppl. Figure 33: The same as Suppl. Fig. 30 but for South-East Europe and Turkey
(region 4).
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Suppl. Figure 34: The same as Suppl. Fig. 30 but for West Sahel (region 6).
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Suppl. Figure 35: The same as Suppl. Fig. 30 but for India (region 6).
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Suppl. Figure 36: The same as Suppl. Fig. 30 but for East China (region 7).
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Suppl. Figure 37: The same as Suppl. Fig. 30 but for North East Asia (region 8).
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Suppl. Figure 38: The same as Suppl. Fig. 30 but for La Plata (region 9).
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Suppl. Figure 39: The same as Suppl. Fig. 30 but for Canada (region 10).
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Suppl. Figure 40: The same as Suppl. Fig. 30 but for central USA (region 11).
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Suppl. Figure 41: The same as Suppl. Fig. 30 but for West North America (region 12).
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Suppl. Figure 42: The same as Suppl. Fig. 30 but for Amazonian (region 13).
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Suppl. Figure 43: The same as Suppl. Fig. 30 but for East Sahel (region 14).
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Suppl. Figure 44: Relationship between the average cold season magnitude of change in RH
identified in each one of the 14 analysed region and the cold season magnitude of change in
precipitation, the ratio between air temperature/SST, ocean evaporation, land evapotranspiration and
the ratio between the ocean evaporation and the land evapotranspiration.
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Suppl. Figure 45: Relationship between the average warm season magnitude of change in RH
identified in each one of the 14 analysed region and the warm season magnitude of change in
precipitation, the ratio between air temperature/SST, ocean evaporation, land evapotranspiration and
the ratio between the ocean evaporation and the land evapotranspiration.
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Suppl. Figure 46: 1979-2014 annual and seasonal signification of trends in SST and OAFLUX ocean
evaporation
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Suppl. Figure 47: Spatial relationship between the annual and seasonal magnitude of change of SST
and Ocean evaporation (1979-2014)
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Suppl. Figure 48
Evaporation (1979-2014)



Cold Warm
Annual Cold Season Warm Season
Annual SST | Evap. Season SST | Evap. Season SST | Evap.
Positive (p < 0.05) 48.2 28.9 40.8 25.9 46.0 23.4
Positive (n.s.) 24.4 34.1 27.4 36.6 28.6 36.0
Negative (n.s.) 194 24.7 23.0 27.9 21.1 28.4
Negative (p < 0.05) 8.0 12.2 8.8 9.6 4.3 12.1

Supplementary Table 1: Percentage of Ocean areas showing positive and negative
trends in annual and seasonal SST and Evaporation (1979-2014)




