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Addressing the challenges of understanding and predict

midHatitudinal hydrological cycle
Pavel Ya. Groisman (IORAS and NOAA NCDC)
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Midlatitudes:
¢ Longest memory
¢ Largest changes
¢ Strongest |r_npacts
» [ 7 C Largest regional
T environmental changes
o &l |C Largest carbon storage

Units: Thousand cubic km for storage, and thousand cubic km/yr for exchanges  *1990¢

Trenberth et al. 2011
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Key processes and HCL structure:
Thinks globally, act regionally!!!
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Ocean sources of moisture and moisture transports

Lowlevel baroclinicity arld 9cean evaporation:
cyclone intensification U Data from VOS and reanalyses (IORAS)

T

U Advanced methods of estimation (IORAS)
Evaporation and moisture transports:

U Matching extreme fluxes with cyclones
(IORAS)
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Ocean and
air-sea
interaction
group

U Eulerian methodology for moisture
transports (IORAS)
U WRF model (IORAS)
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Ocean sources of moisture: 2  -parameter PDF concept

Evaporation extremes &t mes stronger than means Extreme fluxes may change
differently from the means

| ': 20
. o
L "0
! u 16 4 .
i: 12 15
el 8
3 4
::: 0 T T I| T [ 1 |\-T~_| i ]
oy 04 -02 0 0.2 0.4 0.6 0.8 1
- sensible heat, W/imz x10-3
- : "
reanalyses Winter (JFM) Summer (JAS)
How much of evaporation | P9E 28 42
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Cyclones, moisture transport and precipitation

Cyclone dynamics:
U Numerical algorithms (IORAS)

U Unique archive of cyclone trac] |

from reanalyses (IORAS)
Precipitation:
U Best available station data
(VNNIGMMCD + IORAS)

U Advanced statistical modelling (IORA

Atmospheric dynamicq .
and precipitation grou

Extratropical cyclone
and atmospheric
moisture transport
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Continental precipitati
and its extremes
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Which cyclones bring moisture to Europe?

Climatology of all
cyclones and those
affecting Europe

The role of
East Atlantic
cyclones is
more importani
than that of
the GS cyclone

WRF, 1Rm resolution, 27.11.2@03.12.2004




