Igor Zveryaev, d Richard Allan



VAN
e =
n A

' Objectives:

- To investigate and compare summertime interannual
variability of the key elements of hydrological cycle in four
European regions characterized by the different climate
conditions.

- To analize relationships between soil moisture and
precipitation and air temperature variations in different
European regions.

- To investigate the structure and role of atmospheric
moisture transport in interannual variability of regional
hydrological cycles.
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Data sources:

Precipitation and air temperature - the CRU dataset,
University of East Anglia (Mitchell and Jones, 2005; Harris
et al., 2013).

Soil moisture data - NOAA Climate Prediction Center
(CPC) dataset (Fan and van den Dool, 2004).

Column-integrated water vapour and other data - the ERA
Interim reanalysis (Dee et al., 2011) produced by the

European Centre for Medium-Range Weather Forecasts
(ECMWF).




Summer (JJA) mean CWV distribution over Europe. Black
curves indicate boundaries of the regions under analysis.
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egional time series of normalized anomalies of summer mean
precipitation (blue curve), soil moisture (green curve) and air
temperature (red curve).
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egional time series of normalized anomalies of summer mean

CWV (violet curve), CWVrat (green curve) and horizontal

moisture transport (blue curve).
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elation coefficients between time series of summer mean
precipitation, soil moisture, air temperature, CWV, CWVrat, RH
and horizontal moisture transport. Coefficients, shown in color,
are statistically significant at the 95% significance level.

IP region TMP SM cwv MT | CWVr| RH
PRE -0.53 0.34 0.36 0.30 0.67 0.83
TMP -0.41 0.11 0.02 -0.42 -0.52
SM 0.06 -0.55 0.25 0.20
CWV 0.22 0.84 0.70
MT 0.25 0.31
CWVr 0.94
BI region TMP SM CWV MT CWVr RH
PRE -0.48 0.57 -0.15 0.93 0.38 0.86
TMP -0.56 0.64 -0.46 -0.16 -0.72
SM -0.11 0.55 0.43 0.65
CWV 0.19 0.64 -0.16
MT 0.70 0.92
CWVr 0.57




elation coefficients between time series of summer mean
precipitation, soil moisture, air temperature, CWV, CWVrat, RH
and horizontal moisture transport. Coefficients, shown in color,
are statistically significant at the 95% significance level.

CE region TMP SM CWV MT | CWVr| RH

PRE -0.33 0.61 0.28 0.86 0.54 0.56
TMP -0.31 0.42 -0.24 -0.53 -0.81
SM 0.27 0.59 0.54 0.49
cCWV 0.12 0.53 0.16
MT 0.42 0.51
CWVr 0.90

ER region TMP SM CWV MT | CWVr| RH

PRE -0.46 0.60 0.16 0.96 0.80 0.80
TMP -0.55 0.70 -0.46 -0.33 -0.78
SM -0.09 0.64 0.56 0.62
CWV 0.24 0.43 -0.16
MT 0.79 0.84

CWVr 0.79




, slation coefficients between time series of mont ly mean
soil moisture, precipitation and air temperature. Coefficients,
shown in bold, are statistically significant at the 95% significance

level.
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— Climatological vertical structure of summertime horizontal
moisture transport over four European regions. Positive
(negative) values indicate resulting net moisture transport into
(out of) the region at particular level.
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rtical structure of horizontal moisture trat

port over IP region

during anomalously dry (a, b) and wet (c, d) summers (red) and
the JJA mean profile (blue). Positive (negative) values indicate
resulting moisture flux into (out of) the region.

Prassurne level [hPa )

Prassure level [hPa ]

a) averaged moisiures ransport at pressure kevels, JJA 1994
o -

DRY

o0 b

B0

Boa b

1P LA, 188 ——
DO Y0ATE M R, —

——

L] k
403 Q02 40 0

Ll ooz [=lix] o oons o8

00
MT (kg gl el h'Fa"i

C) averaged moistures transpart at pressure levels, JJA 1992
[ - - - - -

WET

g

i

1Pa LA 15—
20yoan mosn LI, —

——

L)
<003 002 001

g =] 1=} O oons D&

| L
MT kg gl eyl hPa"i

Prassune level [hPa )

Pressure level [hiPa ]

b} averaged moistures transpon al pressure levels, JA 2005
o -

DRY

&80

600

]

1P LA, 20008 ———
0 0ank Mmesn LA —

L] k
T T [

d) averaged moistures transpor at pressure levels, JJA 1997
[ - - - - -

ooz

00
MT [g gl ot h’F&"i

[lix] D ons o8

WET

1P LA 15T ——
20 yoars moan LA, —

=

{Uis)
003 Rl 001

o oy

o oo
MT (kg gl ol hFa"i

D ons 008



~Ver fical structure of horizontal moisture trai

port over Bl region

during anomalously dry (a, b) and wet (c, d) summers (red) and
the JJA mean profile (blue). Positive (negative) values indicate
resulting moisture transport into (out of) the region.
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_Vertical structure of horizontal moisture trat
during anomalously dry (a, b) and wet (c, d) summers (red) and
the JJA mean profile (blue). Positive (negative) values indicate

resulting moisture transport into (out of) the region.
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C) averaged Moislures transpor at pressure levels, JJA 2002
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d) averaged moistures transpor at pressure levels, JJa 2007
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~Ver fical structure of horizontal moisture trai

port over ER region

during anomalously dry (a, b) and wet (c, d) summers (red) and
the JJA mean profile (blue). Positive (negative) values indicate
resulting moisture transport into (out of) the region.

Prassure level [hPa |

Pressure level [hiPa ]

2} averaged moistures ransport al pressure levels, JJA 1992
[

) averaged moistures fransport al pressure levels, JJA 1989
a

I
MT [kg "8 *m"™ " hPa’']

Eftul LA 1585 —
20 yoars mosn LUk ——
WET
200 | 200
—_
g
400 | =
H
&
o
B3 b Bl
1000 1000
0035 003 00S Q02 005 001 0005 0 a0 om -0

MT kg "s" "m™" * vPa’']

D) averaged moistures transport at pressure levels, JJA 2002
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fusions:

SM variability is impacted almost equally by precipitation and air
temperature in Bl and ER regions. However, stronger links between
SM and precipitation are revealed for CE region and between SM and
air temperature for IP region.

In all except IP regions summertime interannual variability of CWV
is strongly linked to air temperature consistent with the dominating
influence of the Clausius-Clapeyron equation.

Analysis of the lag-lead links revealed specific regional relationships
between different hydrological variables. In particular, it is shown
that in some regions interannual variability of SM is linked more
strongly to precipitation and air temperature anomalies in the
previous month, rather than in the coinciding month.

Investigation of the vertical structure of regional atmospheric
moisture transport has revealed that the more continental the
climate of the region is, the larger deviation from the mean profile
might be observed during anomalously dry/wet summers.




Detailes of this study can be
found in Zveryaev et al. (JGR-
Atmospheres, 2016).



