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Introduction

» The Pannonian Basin is surrounded by the Carpathian Mountains and
orographic differences are present within the basin itself

» Precipitation is one of the most important climatic variables, it depends on:

Cloud microphysics

Cumulus convection

Large-scale circulation

Planetary boundary layer processes

Orography

» The main goal is to improve the reconstruction of the historical regional
precipitation characteristics for the Pannonian region

» In this study RegCM4.5 and RegCM4.6 are used to compare different
approaches (hydrostatic and non-hydrostatic) and parameterizations (SUBEX
and NogTom - new microphysics scheme)
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Our domain
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Validation is shown for the eastern half of the RegCM integration
domain covering the CarpatClim domain (indicated by solid black
rectangle on the map)

In addition four subregions were selected for more detailed validation:
I. Great Hungarian Plain

2. Tatra mountain

3. North-eastern part of Carpathian region
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Description of validation data: CarpatClim

» Timeframe
» 1961-2010

» Spatial range

» Gridded climatological datasets

cover the area between latitudes
44°N and 50°N, and longitudes 17°E
and 27°E

» Temporal resolution:
» | day

» Spatial resolution
» 0.1I"x0.1°

» Data
» Precipitation, temperature 18E 208 22€ 24E 26E
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RegCM4.5 and 4.6 simulations
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RegCM4.5

RegCM4.6

Results — precipitation (1981)

Wl 12 AR P Sy TR ol
18E 20E 22E 24E 26E 18E 20E 22E 24E 26E 18E 20E 22E 24E 26E 18E 20E 22E 24E 26E

4.6_H_SUBEX 46 H_SUB4.3 4.6_H NogTom 4.6_NH_SUBEX

NS N L S S
18E 20E 22E 24E 26E 18E 20 22E 24E 26E

S S N L S SR L S T S N L S T
18E 206 22 24E 26E 18 20E 22E 24E 26E 18E 206 22E 24E 26E 18 20E 22 24E 26E
Precipitation bias (%)

=@ T T T T T T T
p -100-50-40-30-20-10 -5 5 10 20 30 40 50 100 150 200 250 300 350 400

Seasonal mean errors
4.5: precipitation

is overestimated

over the Carpathians

by ~50%

4.5: underestimation
over lowland in summer

4.6: overestimations
(~200%)

4.6 NH_SUBEX —
precipitation pattern



Precipttation rate [mm/day]
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Taylor diagram: Monthly mean precipitation

0.1

0.2

0.3

Lowland
Tatra

* FH B

ME_Carpat
S_Carpat

H_SUBEX
H_SUB4.3
MNH_SUBEX
H_MogTom

RegCM4.5
RegCM4.6

Standard deviation

*  CapsiClin
H_SUBEX
. H_SUB4.3
«  NH_SUBEX
*  H_MogTom

—— RegGM4.3
RegGM45

5: large overestimation
summer

5:H_SUB4.3 seems to
 ,,the best”



Daily precipitation intensity:

empirical probability distribution functions (PDFs)

* Frequency versus intensity of daily
precipitation events (1981)

* 45 H_NogTom underestimates the
intensity

RegCM4.6 simulations capture better the
occurrence of light events

But they overestimate the medium and the
high-intensity events
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Results — Simple daily intensity index bias (1981)
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Results — Consecutive dry days bias (1981)
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CDD are over lowland
and SE region
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Results — Consecutive wet days bias (1981)
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Convective and non-convective precipitation - JJA

Non-convective precipitation
RegCM4.5 RegCM4.6
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RegCM4.5

RegCM4.6

Results — temperature (1981)
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4.5: Lake Balaton appears in
winter

4.5: temperature bias for
summer is around 3 °C

Seasonal mean errors change
within short distances in
mountains

4.5:H_NogTom reproduces the
average temperature better in
winter

4.6: negative bias could be
related to the overestimation
of precipitation



» High-resolution (10 km) experiments of the RegCM4.5 and RegCM4.6 for 1981 over the
Pannonian region

» Precipitation
» Positive precipitation biases over the Carpathian Mountains
» Negative biases appear over the lower elevated regions with RegCM4.5
» SDII: the highest overestimation with NH core (dynamic + conv. parametrization)
» CWD: the highest bias with 4.6 H NogTom
» Convective precipitation values are high in RegCM4.6
» Temperature

» RegCM4.6 underestimates the temperature in summer (due to the overestimation of
precipitation)



Future plans

» Understanding the interactions h~*

parameterization scher- of Y 0““
» Tuning — fir~ {

. P'Yha“k Y “tf“o“‘. - \e.g.Tiedtk.e)

_ «and Model)

_~ permitting simulations .
. 1iNewer versions: RegCM4.7 /
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