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1. BniuB CMHONITUYHOI CUTYalii Ha aHOMaJIbHI MOTOAHI YMOBHU B YKpaiHi.

2. Impact of synoptic pattern on anomalous weather conditions in Ukraine.

Pedepar:

1. Incepraris npucBsyeHa npobsemMi BUBHaY€HHS BIUIMBY Pi3HUX CUHOITUYHUX CUTYalliil HA BUHUKHEHHS
aQHOMaJIbHUX SIBUI B Pi3HMX YaCTMHAX YKPaiHM 3 ypaxyBaHHSM [I0PU POKY Ta OCOOJIMBOCTEN PErioHalbHUX
oporpadiyHUX yMOB. AHaJi3 pe3yJbTaTiB JOCIiI>)KEHHS I0Ka3aB, SKi TUIX LUUPKYJISLiHUX NPOLECiB Ha TEPUTOPIi
YKpainu HaityacrTie (GOpMYyIOTb TEMIIEPATYPHI EKCTPEMYMU CIIEKOTHOI a00 MOPO3HOI IIOroy, a sIKi [UPKYJISLiiHi
Ipoliecy Maike He BIJIMBAIOTh Ha ix GopmyBaHHs. Bysy BusiBjieHi eBHi perioHasbHi 0COOJIMBOCTI, IOB'sI3aHi 3
BIIJIMBOM IiICTWIIBbHOI NOBepxHi — Kapnarcekux rip i YopHoro ta A30BCbKOr0 MOPiB. Bu3HaueHi 0co6IMBOCTI
BUHMKHEHHS Pi3HMX aHOMAaJIbHUX MOTOAHUX SBUIL HA TEPUTOPIi YKpaiHU 3a Pi3HUX CUHOIITUYHUX YMOB. AHAJII3
PEe3yJbTaTiB JOCIIIPKEHHS [I0Ka3aB, 110 OKPEMi CUHOIITUYHI CATYyallil MOKYyTb BU3HA4YaTH [E€BHI, JOBOJIi OpUTiHAJIbHI,
IIOTO/IHI yMOBH Ha TepuTopii Ykpainu. [Ipuknagom, moxxe 6ytu tun 10, 3a SIKOro epeBa’kHO CIIOCTEPIraroThCs
«JIiTHI» IOrofHi yMOBY, 260 THUII 8 3 IEPEBAXKHO «3MMOBMMHUY» MTOTOAHMMHU YMOBAaMU, HE 3BAKAIOUY HA Te, 110 001ABa

i TUIIY BU3HAYAIOTHCS BIIMBOM aHTUMLIMKJIOHIB Ha ITIOrOHI yMOBU B YKpaiHi.



2. The thesis’ task is to determine the impact of different synoptic patterns on the occurrence of anomalous
phenomena in different regions of Ukraine, taking into account a season and features of regional orographic
conditions. In recent decades, much attention has been paid to climate change due to it affects all aspects of
human life. On the other hand, against the background of rising temperature and increasing aridity of Ukraine's
climate, it is important to study the features of synoptic patterns causing certain extreme weather events, such as
high or low temperatures, heavy rainfall, or, conversely, long dry periods, etc. Usually, such studies are done for
separate parts of Ukraine, for example, its southern regions, but the dependence of particular anomalous weather
phenomena on the type of synoptic pattern was not comprehensively analyzed, and therefore the thesis is relevant
and innovative. Hess-Brezovsky's concept of Grofswetterlage (GWL), although was initially developed for Central
Europe, has been adapted for Ukraine - certain synoptic conditions directly over Ukraine were defined for each
type of GWL. The climatic indices were calculated by using the daily mean, minimum, maximum temperatures, the
daily precipitation - frost days, ice days, summer days, tropical nights, wet days, heavy precipitation days, very
heavy precipitation days, dry days, cold dry days, cold wet days, warm dry days, and warm wet days. Also, since
synoptic conditions of precipitation differ depending on the season, the precipitation indices were calculated
separately for summer, winter and the whole year. The temperature and precipitation data from the ERA-Interim
re-analysis were used in order to calculate climatic indices for the period 01.01.1979-31.12.2001, which is 8401 days
(23 years). The step of the horizontal grid in the re-analysis is 0.75° x 0.75°, and the grid covers the territory of
Ukraine (21.75°-40.50° E, 44, 25°-52.50° N). A methodology for comprehensive definition of synoptic pattern
impact on anomalous weather phenomena for Ukraine was developed. The methodology uses two approaches. The
first approach determined the number of days for each weather phenomenon with each GWL type registered for
this phenomenon. The GWL types were ranked for each grid node covering the territory of Ukraine, and maps
were built on which the GWL types that were most characteristic were plotted at the grid nodes. According to the
second approach, maps of the most characteristic anomalous weather phenomena were created for each synoptic
pattern determined by each GWL type. As in the previous approach, weather phenomena were ranked. The
analysis of the frequency for the different types of synoptic patterns in Ukraine revealed the five most frequent
GWL types, which are observed in 75% of cases. Seasonal variability was also studied and the types of most
frequent synoptic patterns for each season were identified. The results of the study showed that the temperature
extremes of hot or cold weather are mostly formed by the same types of circulation processes in Ukraine. The
explanation for the fact that temperature and precipitation anomalies are determined by some types of GWL is not
only that these types are most common, but also that these types of circulating conditions can be physically
explained as contributing to extreme precipitation or temperatures. Certain regional features related to the
influence of the underlying surface - the Carpathian Mountains and the Black and Azov Seas - were identified. The
features in the occurrence of various anomalous weather phenomena in Ukraine under different synoptic
conditions are also determined. Our analysis showed that certain synoptic patterns can determine certain, quite
original, weather conditions in Ukraine. An example is type 10, in which mostly ‘summer’ weather conditions are
observed, or type 8 with predominantly ‘winter’ weather conditions, despite the fact that both these types are
determined by the influence of anticyclones on weather conditions in Ukraine.
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