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INTRODUCTION

The heavy rainfall in the western part of Karlovo municipality leads to a broken dam on the Stryama River and a partial state of
emergency for all western villages: Rozino, Slatina, Stoletovo, Karavelovo and Bogdan, announced early in the morning on September 2,
2022. The material damage is significant: the village of Bogdan is completely flooded and cut off from land, houses destroyed, bridges
washed away, roads impassable, railway transport stopped, as well as electricity supply, water supply cut off (photos). About 20 people
were rescued by helicopter from the most affected village of Bogdan, and many from the other villages were evacuated by boat.

AIM Photos from www.24chasa.bg

The aim of the present work is synoptic analysis of a precipitation situation in early September 2022, which led to significant damage to settlements in the Karlovy valley with recorded 24-hour rainfall amounts
of 200 mm.

SYNOPTIC CLASSIFICATION

From 1906 to 2022, 31 cases of precipitation with a daily total sum of more than 60 mm were observed (Table 1 and 2, and Fig. 1). Synoptic conditions were analyzed for 20 cases from 1906 to 1975. The National
Centers for Environmental Prediction (NCEP, www.wetterzentrale.de/topkarten/fsres.2eur.html) reanalysis archive was used for the analysis. This analysis was used for manual circulation classification.
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SYNOPTIC SITUOATION ON 2.09.2022

On 31 August 2022, a baric trough descends to the Central Mediterranean at an isobaric surface height of 500 hPa from the north, which on 1 and 2 September moves to the east and affects the weather of the
Balkan Peninsula (Fig.2). On September 1 and 2, 2022, during the passage of the frontal system associated with the Mediterranean cyclone, a convergence zone is created in Central Bulgaria (type circulation
CNE, Fig. 1). Cool air invades from the east-northeast and creates conditions for the development of thunderstorms.
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/ In the rain gauge station Klisura, from the automatic observation
system of the NIMH, the precipitation is insignificant before 00:00
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/ (UTC+03:00). In two hours, the amount of precipitation is more than
40 mm, and in the next almost 4 hours, another 80 mm was recorded,

| until about 06:00 (UTC+03:00), the total amount is nearly 120 mm

(Fig.3). After a temporary interruption (until around 07:00
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the amount is already 221 mm (Fig. 4).

Klisura precipitation measuring station
from 00:00 (UTC+03:00) to 20:00
(UTC+03:00) on 2.09.2022.
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Fig.2. 500 hPa Geopotential height, 850 hPa temperature and mean sea level pressure with
marked lows (L) and highs (H) on 02.09.2022 at 12 UTC; red contours — Bulgaria.
https:/ /psl.noaa.gov/data/composites/hour
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Fig. 4. Amount of precipitation from a) 01.09.2022 at 08 (UTC+03:00) to Fig. 5. IR 10.8 Image on 02.09.2022 at a) 03 UTC and b) 09 UTC, . .
02.09.2022 at 08 (UTC+03:00) and b) 02.09.2022 at 08 (UTC+03:00) to 03.09.2022 https://cumetrain.org/. according to operational data of ATDnet.
at 08 (UTC+03:00) according to NIMH operational data. The color scale shows
the amount of precipitation, and the grey scale shows the altitude. The development of clouds were traced from satellite images (enhanced IR 10.8). The precipitation area that caused the flash

flood remained in the Karlovo area for 16 hours (according to the satellite images from 21 UTC on 01.09.2022 to 12 UTC on
02.09.2022) (Fig. 5 and 7).
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N b VB s du 1 In the late afternoon of 1 September 2022, cumulonimbus were developed. At 21 UTC there was intensive rainfall that continues

until about 06 UTC on 2 September.

Significant amounts were registered in the early morning hours (Fig. 4a) when active thunderstorm activity was also observed (Fig.
6). The maximum radar reflectivity was 50 dBz (Fig. 7a).

On 2 September 2022, precipitation in the area continued (Fig. 4b). Around noon developed thunderstorms and the maximum
reflectivity of the cloud cell was 60 dBz (Fig. 7b).

Reflectivity in dBZ

The environmental conditions were analyzed. For the present study using the proximity aerological sounding (model GFS

http:/ /ready.arl.noaa.gov) at 0000, 0600, 1200 and 1800 UTC, the next classification function F (Ivanov et al., 2016)
combination of three instability indices (CAPE, Lifted Index and K Index, see Table 3 and 4) was calculated.
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Fig. 7. Radar reflectivity from meteorological radar located at Golyam chardak,
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