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AGENDA/ NMPOrPAMA

Thursday 30 May, 2019

Venue: University of Architecture, Civil Engineering and Geodesy, 1 Hristo Smirnenski Blvd.,
1164 Sofia, Bulgaria (near metro station Vasil Levski Stadium), Building A room 230

08:00-9:00 Tea, Coffee and Registration Yai, Kade 1 peructpauma
09:00 — 10:45 | session | cecua
moderator: M.Mavrova-Guirguinova
09:00-09:20 Opening OTKpuBaHe
Flood risk management in Bulgaria in the YnpasneHue Ha pucka oT HaBogHeHus B bbarapusa
09:20 -09:30 period 2016 - 2021- Ministry of B nepuoga 2016 —2021- MunHuUCTepCTBO Ha
Environment and Water OKOJIHaTa cpeja u BoguTte
Disaster protection in Bulgaria- 3awmTa npu 6eacteus B bbarapua- nasHa
09:30-09:40 Directorate General Fire Safety and Civil ~ anpekuua MoxkapHa 6e30nacHOCT 1 3aliMTa Ha
protection HaceneHneTo
Keynote lecture: MNneHapHa nekuma:
Flood generation across scales- from the [leHepupaHe Ha HaBogHEeHUATA Npe3 Pa3INYHKU
09:40-10:45 .
rain drop to the ocean-G.Bloesch/ MalLLabu - oT AbXKA0BHATa KafnkKa [0 OKeaHa -
l.Bnbown
10:45-11:00 Group photo FpynoBa CHUMKa
11:00-11:30 Coffee break Kade naysa
11:30-13:00 Il session Il cecua
moderator: P.Filkov
Uncertainty of low flow projections in HecurypHOCT Ha NpOrHo3uTe 3a HUCKU BOAU B
11:30-11:50  Austria J. Parajka, G. Bléschl, K. Haslinger, Asctpua-fO.llapatika, .bavows, K. XancuHzep,
G. Laaha, M. Zessner IJlaaxa, M.LlecHep
Assessment of the impact of climate OueHKa Ha BAUAHMETO Ha KAIMMaTU4YHUTe
change on river flow in Bulgaria under NPoOMeHM BbPXy peyHUA oTToK B bbarapua e
11:50-12:10 conditions of limited information- ycnoBuATa Ha orpaHuyeHa MHpopmauma -
M.Mavrova-Guirguinova, M.Pechinova M.Masposa-lupeuHosa, M. lleyuHosa

Drought Assessment in Eastern Slovakia OueHKa Ha 3acywaBaHeTo B M3TouHa CnoBaKus ¢

12:10- 12:30 Using Indexes Methods-Martina M3non3saHe Ha UHAEKCHU meToau- MapmuHa
Zelenakova 3eneHakosa
ERDS: an Extreme Rainfall Detection ERDS: CucTtema 3a OTKpMBaHe Ha eKCTPEMHU
System based on both near real-time Banexu, 6asmMpaHa KaKTo Ha U3MepBaHUA B

12:30- 12:50 and forecast rainfall measurements - peanHo Bpeme, TaKka U Ha NPOrHO3HU BaNieXKM -
Paola Mazzoglio , Francesco Laio , Simone [laona Mauyonu, ®paH4ecko Jlalio, CumoHe banbo,
Balbo , Piero Boccardo Muepo bokkapdo

12:50-13:00 Discussion AncKkycua

13:00 - 14:00 Buffet lunch 06saa
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Venue: University of Architecture, Civil Engineering and Geodesy, 1 Hristo Smirnenski Blvd.,
1164 Sofia, Bulgaria (near metro station Vasil Levski Stadium), Building A room 230
14:00 - 15:10 Il session Il cecus
moderator: V.Tashev
Hydrology and Hydraulic models M3nonsBaHe Ha XMAPOJIONKKU U XUAPABINYHU
application for emergency preparedness mopenu 3a aBapuiiHOTO NNaHUpPaHe BbB
14:00 - 14:20 planning in catchments with constructed Bopgoc6opu c usrpagenu XTC-AeHucnasa lleH4esa,
dams-Denislava Pencheva, M.Mavrova- M. Masposa-lupeuHosa
Guirguinova
Improvements of the hydrological YcbBbpLIEHCTBaHE HAa XUAPO/IOXKOTO
modelling, software applications and mopenupaHe, copTyepHU NPUNOKEHUA U
14:20- 14:40 dam overflow computing for Arda river  M3uuMcneHua npu npenmsaHe Ha A30BUPU 3a
basin - P. Tsarev, E. Artinyan, A. 6aceiiHa Ha peKa appa-/1. Llapes, E. AomuHsaH , A.
Naldzhiyan HanoxcusH
Updating actual capability of the dam AKTyanusupaHe Ha AeicTBUTE/IHATa NPONYCKHa
14:40-15:00 outlet works -A. Nikolova Kehajova CNoco6HOCT Ha 061eKYUTENHUTE CbOPDBIKEHUA Ha
A3oBupute- A. Hukonosa-Kexatiosa
15:00- 15:10 Discussion Aunckycua
15:10 - 15:40 Coffee break Kade naysa
15:40-17:00 IV session IV cecusa
moderator: D.Toshev
Environmental impacts of hydrological EKO/IOrMYHO Bb3AeiCTBUE HA XMAPONOrMuHUTE
15:40 - 16:00 hazards on the EU-WFD: Floods and ONacHOCTU B KOHTeKcTa Ha PAB-EC: HaBogHeHua u
droughts- |. Schnauder, K. Blanckaert cywm — U.LLIHaydep, K. baaHkapm
Risk of investing in flood management PUCK npu MHBECTUpaHe B ynpaBAeHUETO Ha
laid down in the first round of Flood HAaBOAHEHUATA, YCTAHOBEH B NbpPBUA KPbr OT
16:00 - 16:20 Directive activities in Bulgaria - AeliHOCTU no iupeKTBaTa 3a HABOAHEHMUATa B
A.Gerenski, Julieta Mancheva, Bbarapua — A.lepeHcku, *Kynuema MaHuesa,
M.Mavrova-Guirguinova M.Maeposa-lupauHosa
QGIS as a supporting tool for spatial QGIS B aHanun3a Ha NPOCTPAHCTBEHOTO
16:20 - 16:40 distribution of drought-M. Gocic, S. pa3snpegeneHue Ha cywwmte-M. [o4yuy, C.
Trajkovic Tpalikosuy
Advertising presentation of OBERRESSL = PeknamHa npe3seHTaumna Ha OBERRESSL & KANTZ
16:40-16:50 g KANTZ ZT-GmbH ZT-GmbH
16:50-17:00 Discussion Aunckycua
17:00-19:30 Cocktail Reception Kokreiin
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Friday 31 May, 2019

Venue: University of Architecture, Civil Engineering and Geodesy, 1 Hristo Smirnenski Blvd.,
1164 Sofia, Bulgaria (near metro station Vasil Levski Stadium), Building A room 230

09:30 — 10:00 Tea, Coffee Yaii, Kade

10:00 - 12:00 V session V cecus
moderator: M.Mavrova-Guirguinova

10:00 - 10:20 Drivers of flood regime change in Europe-  MU3TouHMUM Ha NnpomeHUTe B peXXMMma Ha
M. Bertola, A. Viglione, G. Bléschl HaBogHeHuATa B EBpona- M. bepTona, A.

Burnuone, I'. babown

10:20-10:40 Climate change adaptation of the urban ApanTupaHe KbM U3MEHEHUEeTOo Ha
environment —V.Troeva KAumara B rpaackarta cpega —V.Troeva

10:40-11:00 River bed erosion and sustainable solutions Epo3ua Ha pe4HOTO KOPUTO U YCTOUUUBU
at the Austrian Danube river- M. Tritthart pelueHuA B aBCTPUIMCKUA YUACTbK HA peKa
M. Liedermann, M. Glas, H. Habersack AyHas-M.Tpumxapm, M./lalioepmat,

M.lnac, X.Xabepcak

11:00-11:20 Common problems of the small dams in YecTto cpelwaHmn npobaemu npu mankm
Bulgaria- /lina Galabova fA30BMpu B bbarapua- UauHa Meavbosa

11:20-11:40 SWARM-Developments of the water SWARM-Pa3BuTHE HA yNpaB/ieHUETOo Ha
resources management in the Western BOAHUTE pecypcu B 3anagHute bankaHu B
Balkans in line with the national and EU CbOTBETCTBME C HALMOHAIHUTE NOJIUTUKU U
policies P.Filkov nonAuTukute Ha EC- [1.Qusnkxos

11:40-11:50 Discussion Anckycma

11:50-12:00 Closing 3aKpuBaHe
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FLOOD GENERATION ACROSS SCALES- FROM THE RAIN
DROP TO THE OCEAN

Giinter Bloschl’

Keywords: flood generation, scales, dimensionality

This lecture will review river flood generation processes across scales. The scale steps include
pore, profile, hillslope, catchment, region and continental scales, representing a scale range of 10
orders of magnitude. While the processes differ between scales, there are remarkable similarities.
At all scales there are media patterns that control the flow of water, but themselves are also
influenced by the flow of water. The processes are therefore spatially not random (as in
thermodynamics) but organised, and preferential flow is the rule rather than the exception. The
presence of hydrological connectivity is important, i.e. the timing when flow paths connect. There
are similar controls on the flow of water at all scales, but their relative magnitudes differ between
scales. The processes are linked across scales in a number of ways. Processes at all scales affect
flood generation at the continental scale. Large scale processes possess emergent behaviour, i.e.
they are not simply a multiple repetition of pore scale processes. At each scale transition, structure
and boundary conditions are imposed. When modelling these processes, the scale transitions need
to be simplified in a way that reflects the respective structures (e.g. connectivity) and boundary
conditions (e.g. groundwater table). The simplifications may involve changing dimensionality (1D,
2D, 3D) of water flow. The implications for flood estimation and flood forecasting will be

discussed.

'Giinter Bloschl Vienna University of Technology, Institute for Hydraulic and Water Resources Engineering,
Vienna, Austria (bloeschl@hydro.tuwien.ac.at)
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TEHEPUPAHE HA HABOJJHEHUSITA MPE3 PA3JIMYHU
MAIIABH - OT IbKTOBHATA KAIIKA IO OKEAHA

I'ontep Babomwn !

Knwuoeu oymu: cenepupane na nagoonenus, mawadu, pasmepHocm.

Ta3u nekuus 1ie HampaBW Hperiyie] Ha MPOLECUTE Ha TeHepupaHe HAa PEYHH HABOJHEHUS B
paznuunu Mmamadu. Ctenkure Ha mamada ¢opmupar ckaina ot 10 mopsabka, KaTo BKJIIOYBAT OT
IIOpH JI0 PETMOHAJIEH M KOHTHMHEHTaleH Mamad. Benpeku de mporecure ce pasindaBaT MEXIy
pasnuyHUTE Mallaldu, ChIIECTBYBAT U 3a0€IeKUTETHU NPWIMKU. BbB BCHUKM Maliabu uma cpea,
KOUTO KOHTPOJIUpPAT MOTOKAa Ha BOJaTa, HO CaMHUTE T€ CBIIO CE€ BIMAAT OT BOAHUSA IOTOK.
CrnemoBaTeHO TPOLECHTE TPOCTPAHCTBEHO HE ca CIy4YalHW (KaKTO B TEPMOJAWHAMHKATa), a
OpPraHU3UpPaHU U MOTOKBT € MPaBUIIO, a HE W3KIII0YeHrne. HamnuneTo Ha XuApoJoruiHa CBbP3aHOCT
€ BaXXHO, T.C. ONpEJENITHE MOMEHTHTE Ha CBbpP3BaHE TPAEKTOPUHUTE Ha MOTOKA. MMa momoOHu
KOHTPOJIN/BIIUSHUS BbPXY BOJHHS IMOTOK BHB BCHUKH MallaOH, HO TAXHATAa OTHOCHUTEIIHA CHJIA CE
pasznuuaBa mo ckainara. IIpormecure ca cBbp3aHuM MEXIYy pa3IMYHUTE Maiiadu no crneuuduyeH
HaunHU. [Ipomecute BBB BCHUKM Mam@aOu BIUSAAT BBPXY I€HEPUPAHETO Ha HABOJHEHHS B
KOHTHHEeHTanHus Mamad. [lponecute B rosisiM mMamald nputexkaBaT 3apakKAalio MOBEACHUE, T.€. Te
HE ca MPOCTO MHOTOKPATHO TMOBTOpPEHHE Ha mpouecuTe B apedeH mamad. [Ipu Bcekn mamabd ca
3aJBJDKUTEIHU TIPEXOJI, CTPYKTYpa M T'paHUYHU yCloBHS. [IpM MonenupaHeTo Ha Te3W IMPOIECH,
MalmaOHUTE TpexXoAW TpsOBa 1a ObIAT OMPOCTEHW IO HAYMH, KOWTO OTpa3siBa CHOTBETHUTE
CTPYKTYpHU (HampuMep: CBBP3aHOCT) W TpPaHUYHHUTE YCJIOBUS (HampuUMep: MOJ3EMHHU BOJM).
OmnpocTsaBaHusATa MOrar Aa BKJIIOYBAT IpoMsiHa Ha pasmepHocTTa (1D, 2D, 3D) Ha BonHMA NOTOK.

[le 6b1aT OOCHICHU TIOCTICAUIINTE OTHOCHO OIICHKATa U IPOTHO3UTE 32 HABOIHCHUSI.

! Giinter Bloschl Vienna University of Technology, Institute for Hydraulic and Water Resources
Engineering, Vienna, Austria (bloeschl@hydro.tuwien.ac.at)
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UNCERTAINTY OF LOW FLOW PROJECTIONS IN AUSTRIA

J. Parajka', G. Bloschl’, K. Haslinger®, G. Laaha*, M. Zessner’

Keywords: low flow, climate projections, Austria, uncertainty

The main aim of this contribution is to evaluate the overall uncertainty in low flow
projections resulting from hydrological model uncertainty and climate projection uncertainty.
Hydrological model wuncertainty is represented by simulations obtained by different
parameterizations of a conceptual semi-distributed hydrologic model (TUWmodel) in three
different decades (1976-86, 1987-97, 1998-08). Climate projection uncertainty is quantified by four
future climate scenarios (ECHAMS-A1B, A2, Bl and HADCM3-A1B) using a delta change
approach. The evaluation of uncertainty is tested for 262 basins in Austria.

The results indicate that the most important factor affecting the performance of model
calibration is the seasonality of the low-flow regime. In Austria, the range of simulated low flow
discharge (Q95) in the reference period is larger in basins with summer low-flow regime than in
basins with winter low-flow regime. The simulated Q95 varies in a range of up to 60% depending
on the decade used for calibration.

The low-flow projections of Q95 for future period 2021-2050 show an 10-30% increase of
low flows in the Alps. Decrease (5 to -20%) in low flows is simulated in the south-eastern part of
Austria. The change in seasonality varies between climate scenarios, but there is a tendency for
earlier winter low flows in the Alps and later summer low flows in flatland. The relative
contribution of the three main variance components (i.e. climate scenario, decade used for model
calibration and calibration variant representing different objective function) to the low-flow
projection uncertainty shows that while in basins with summer low-flows the climate scenarios
contribute more than 75% to the total projection uncertainty, in basins with winter low flow regime,
the median contribution of climate scenario, decade and objective function is 29%, 13% and 13%,
respectively.

! Juraj Parajka, Assoc. Prof., Institute of Hydraulic Engineering and Water Resources Management, TU
Wien, 13/222 Karlsplatz, Vienna A-1040, e-mail: parajka@hydro.tuwien.ac.at

2 Giinter Bloschl, Prof., Institute of Hydraulic Engineering and Water Resources Management, TU Wien,
13/222 Karlsplatz, Vienna A-1040, e-mail: bloeschl@hydro.tuwien.ac.at

3 Klaus Haslinger, Dr., Climate Research Department, Central Institute for Meteorology and Geodynamics,
Vienna, Austria

4 Gregor Laaha, Prof., Institute of Applied Statistics and Computing, University of Natural Resources and
Life Sciences (BOKU), Vienna, Austria

3 Matthias Zessner, Prof., Institute for Water Quality, Resource and Waste Management, TU Wien, Vienna,
Austria
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HECUI'YPHOCT HA ITPOI'HO3UTE 3A HUCKHJ BOJU B ABCTPUA
J. Parajka', G. Bloschl’, K. Haslinger®, G. Laaha*, M. Zessner’

Knrouoeu oymu: nucku 600u, Kiumamuynu npocHo3u, Aecmpus, Hecu2ypHocm

OcHoBHaTa 1e7 Ha Ta3u MyOJHMKalus € Ja OLEHU o0Iara HECUTYPHOCT B NMPOTHO3UTE 3a
HUCKH BOJM, NMPOU3TUYANIN OT HECHTYPHOCTTa HAa XHIPOJIOKKHS MOJENT M HECHUTypHOCTTa Ha
KIIMMaTHYHUTE TporHo3u. HeompeneneHOCTTa Ha XUAPOJOXKKHS MOJEN C€ MpEeACTaBs Upe3
CHMYJIAllM¥, TIOJYYeHH OT pa3IMYHH IapaMeTpH3aldyd Ha KOHIETITYaJHHS TIOJypaslpeeicH
xuaposnorndeH moaen (TUWmMonen) BbpXy Tpu pasnuunu gecermietus (1976-86, 1987-97, 1998-
08). HecurypHocTTa Ha KIMMAaTUYHHUTE MPOTHO3U CE OMPEAEsl KOJTHMYECTBEHO M0 YETHPH ObIeIIn
knumatnunu cruenapun (ECHAMS-A1B, A2, Bl u HADCM3-A1B), kato ce u3non3sa ,delta
change® moxxon. OnieHKaTa Ha HEOMPEACICHOCTTA Ce MpaBy 3a 262 OaceiiHa B ABCTpHSL.

PesynTature mokasBaT, 4e Hal-BaKHUAT (DAKTOp, BIMSICI] BbPXY KaTUOPUPAHETO HA MOJEINA,
€ CE30HHOCTTA B PeKMMa Ha HUCKUTE BOAHW. B ABCTpus AMana3oHbT HA CUMYJIMPAHUTE HUCKU BOJIU
(Q95) mpe3 pedepenTHHs Tmepuon € TMO-TONSIM B OaceifHUTE C JETEH PEXUM Ha HUCKUA BOJH,
OTKOJIKOTO B OaceifHUTE ChC 3UMEH PeXHUM Ha HUCKHU Boau. Cumymnupanuar Q95 Bapupa no 60% B
3aBHCHMOCT OT J€CETUJIETHETO, U3MOI3BaHO 3a KaTuOpHupaHe.

[Mporro3ute 3a Hucku Bomu Q95 3a Opmemmst mepuon 2021-2050 mokazsar go 10-30%
yBeJIMUEHHWE HAa HUCKUTE BOAM B paiioHa Ha Anmute. B roromstouHaTa 4dacT Ha ABCTpUs ce
nporHo3upa HamaisBase (¢ 5 1o 20%) Ha HuckuTe Boau. [IpomeHuTe B ce30HHOCTTA Bapupar npu
pa3IMYHUTE KIMMAaTUYHUTE CLIEHAPHH, HO UMa TeHJCHIUS 32 U3MECTBAaHE HA 3UMHHUTE HUCKU BOAH
B AJIIATE TIO-PaHO M U3MECTBAHE HA JICTHUTE HUCKH BOJHM B PABHUHHUTE MO-KbCHO. OTHOCUTEITHHST
MPUHOC Ha TPUTE OCHOBHU KOMIIOHEHTH Ha Bapuanusara (KIMMaTHYEH CIIEHApHi, Mepuoj Ha
KaMOpUpaHe Ha MOJEJIa M BapUaHT HAa KanuOpupaHe C pa3iuyHa 1iesneBa (QyHKIMSA) B oOmarta
HECUTYPHOCT B MPOTHO3UTE 32 HUCKHU BOAM IOKAa3a, Y€ JAOKATO B OAaceiHU C JETHU HUCKU BOJHU
KIMMAaTUYHNATE CIIEHAPUW BHACAT mMoBede OT 75% OT olmara HEeCHTypHOCT Ha IMpPOTrHO3aTa, B
OaceliHU ChC 3UMEH PEKUM Ha HUCKH BOJY MPUHOCHT CPEIHO HA KIIMMATUYHUS CIIEHApUil, epuoa
Ha KanuOpalus ¥ BUJa Ha 1eyieBata GyHKIus ca choTBeTHO 29%, 13% u 13%.

! Juraj Parajka, Assoc. Prof., Institute of Hydraulic Engineering and Water Resources Management, TU
Wien, 13/222 Karlsplatz, Vienna A-1040, e-mail: parajka@hydro.tuwien.ac.at

2 Giinter Bloschl, Prof., Institute of Hydraulic Engineering and Water Resources Management, TU Wien,
13/222 Karlsplatz, Vienna A-1040, e-mail: bloeschl@hydro.tuwien.ac.at

3 Klaus Haslinger, Dr., Climate Research Department, Central Institute for Meteorology and Geodynamics,
Vienna, Austria

4 Gregor Laaha, Prof., Institute of Applied Statistics and Computing, University of Natural Resources and
Life Sciences (BOKU), Vienna, Austria

3 Matthias Zessner, Prof., Institute for Water Quality, Resource and Waste Management, TU Wien, Vienna,
Austria
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AN ASSESSMENT OF THE IMPACT OF CLIMATE CHANGE ON
THE RIVER FLOW IN BULGARIA UNDER CONDITIONS OF
LIMITED INFORMATION

M.Mavrova-Guirguinova', M.Pechinova 2

Keywords: climate change, river flow, scenario analysis, trading space for time

This paper deals with the assessment of the change and seasonal variability in river flow and the
general distribution within a year for different time frames in Bulgaria.

The evaluation of possible changes in surface water feeds as a result of climate change is hampered
by the uncertainty, inherent to the task, which leads to considerable difficulties in reaching strong
conclusions. The analyses have been carried out on a solid methodological foundation, studying
each problem from multiple angles, using different data and hypotheses. Three methods have been
utilized: trend analysis, scenario analysis and the trading-space-for- time method. While trend
analysis is based on data, scenario analysis is primarily concentrated on the modelling process.
Scenario analysis introduces uncertainty in two major ways — firstly, through the climate scenario,
and secondly, in transferring modelling data into the surface flow model. Trend analysis brings into
question the projection (extrapolation) of trends onto a future period, since the derived trend is
inherently dependent on the referent time frame.

These uncertainties, as well as the task of analyzing regional sensitivities to climate changes, have
motivated the use of the trading-space-for-time method, which is based on the spatial characteristics
of a river basin. In terms of model hypotheses and usage of data, this approach is close to both trend
analysis and scenario analysis, making it a useful addition and tool for testing the reliability of the
analysis results.

REFERENCES:
1. Bloschl G., Schoner W., Kroiss H., Schimon W., Lutz L., 2011, Anpassungsstrategien an

den Klimawandel fiir Osterreichs Wasserwirtschaft

2. Turc L. (1961) Evaluation des besoins en eau d’irrigation, evapotranspiration potentielle,
formuleclimatique simplifee et mise a jour. Annal Agron 12(1):13-49

"Maria Mavrova-Guirguinova, Assoc. Prof. Dr. Eng., Faculty of Hydraulic Engineering, University of
Architecture, Civil Engineering and Geodesy, 1 Hristo Smimenski Blvd, 1046 Sofia, Bulgaria e-mail:
margir_the@abv.bg

2 Martina Pechinova, Assoc. Prof. Dr. Eng., Faculty of Hydraulic Engineering, University of Architecture,
Civil Engineering and Geodesy, 1, Hristo Smirnenski Blvd, 1046 Sofia
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OILHEHKA HA BJUAHUETO HA KIMMATUYHUTE ITPOMEHU BBPXY peuynus oTToK
B BBJITAPUA B YCJIOBUATA HA OT'PAHUYEHA HH®OPMALIUA

M. Magposa-I'nprunosa ', Mapruna Ileunnosa *

Knwuosu oymu: knumamudnu npomenu, peyeH ommox, trading space for time

Ta3u craTus NOKa3Ba MPOTHO3HM 32 M3MEHEHHUETO HA PEYHHS OTTOK U BBTPETOJMITHOTO
pasmpeeicHIe B pa3IMYHA BPEMEBU paMKH B PE3yJITaT Ha MPOMEHH Ha KiuMara B bearapust.

HecurypHocTTa B HpOrHO3WTE 3a MPOMEHH B TOJXPAHBAHETO HAa TMOBBPXHOCTHHUTE BOJIH,
MpHChIa HA 3aJadara, BOAW 10 3HAYUTCIHU TPYJAHOCTH IPHU TOCTUTAHETO HA KAaTETOPUYHU
3aKIIIOYCHUS. AHAJIM3UTE Ca HM3BBPIICHU BBPXY COJMIHA METOJOJOTMYHA OCHOBA, M3Yy4YaBalKH
BCEKH MMPOOJIEM OT pa3InIHM BIJIN, U3OJI3BANKY PA3IMYHU TaHHU U XUTIOTE3U. M310M3BaHu ca Tpu
MeToJla: TPEH] aHanu3, cueHapueH aHanu3 u “Trading Space for Time” meron. [JokaTo aHAnMU3bT
Ha TCHJICHIIMWUTE CE€ OCHOBaBa HA JIaHHUW, aHAJIM3BT HAa CICHAPHUUTE C€ KOHICHTPUPA MPEIUMHO
BBPXY TIpolleca Ha MOJEIHUpPaHe. AHAJIM3BT HAa CICHAPUHUTE BBBEXKJIAa HECUTYPHOCTTA MO JIBa
OCHOBHM Ha4WHA - IIBPBO, Ype3 XWIIOTe3aTa 3a KIMMATH4YCH CICHapuid, W BTOPO, TNpH
MPEXBBHPIISHETO Ha JaHHU OT KIMMATHUYHUS MOJEN B MOella Ha MOBBPXHOCTHUS OTTOK. OT cBOs
CTpaHa TPEHJ aHAJIM3BT IMOCTABS IO BBIPOC MPOrHO3aTa (CKCTPAIoJIallisATa) HA TEHIACHIIMHUTE
BBPXY OBJCN] MEepHOi, Thil KaTO TMOJy4YeHaTa TEHJACHIUS IO CBOSTA CHIIHOCT 3aBUCH OT
pedepeHTHaTa BpeMeBa paMKa.

Te3u HECHTYpHOCTH, KaKTO M 3ajlayaTa 3a aHAIM3MpaHEe Ha PEerHOHAHATA YyBCTBHTEITHOCT
KbM M3MCHCHHETO Ha KJIMMaTa, MOTHBHpA M3IMoI3BaHeTo Ha Meronaa “Trading Space for Time”, T.c.
3aMsiHa Ha BPEMETO C TIPOCTPAHCTBO, KOWTO CE OCHOBaBa Ha MPOCTPAHCTBCHUTE XapaKTEPUCTHUKU HA
peunus O6aceiH. [1o oTHOIEHNE HA MOJICTTHU XUTIOTE3H U U3IOJI3BaHe Ha JaHHy, “Trading Space for
Time” e 61130 KaKTO 10 TPEH]I aHAJINM3a, HO ChIO TaKa OJU3BK U JI0 aHAJK3a Ha CIICHAPHH, KOETO
ro TPaBH TIOJE3HO JOMBIHCHWE W WHCTPYMEHT 3a TECTBAaHE HA HAJACKIHOCTTA HA IOJYYCHHTE
pe3yJTary.
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DROUGHT HAZARD ASSESSMENT BY INDEX METHODS IN
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The lecture presents two indexes for the classification and space - temporal modelling of
drought historical events during the years from 1972 to 2014 in a 7 gauging station localized in the
eastern part of Slovakia. Two different types of drought, namely: I) the meteorological drought is
detected by SPI Standardized precipitation index - computed from monthly precipitations and II)
the hydrological drought is detected by SSI -Standardized streamflow index - computed from
monthly streamflow time series. These two indexes have the same mathematical background and
can by computed by a non-parametric approach as well as a parametric approach. For the non-
parametric approach, I have considered the Weibull plotting position to calculate the empirical
cumulative frequency during the period of 1972-2014, while the parametric approach has been
implemented considering the best theoretical probability distribution. Its selection is operated via
the Kolmogorov-Smirnov test and the parameters’ estimation is made using the maximum
likelihood method in a mathematical program- EasyFitt. As a case study I have considered seven
monthly time series, 43 years long, in gauging station,s namely: Bardejov, Cerveny Klastor,
Humenné, Izkovce, Medzev, Svidnik a Zdiar for streamflow, and stations: Bardejov, Ceweny
Klastor, Kamenica nad Cirochou, Vysoka nad Uhom, Stos, Tisinec and Skalnaté Pleso for
precipitation, both in the period 1974-2014. The main contribution of this work is to reveal the
spatial and temporal vulnerability of the studied area to drought and geographic representation of
the results that could be used for monitoring, minimizing future negative effects and managing
water resources in studied river basins.

!Technical University of Kogice, Faculty of Civil Engineering, Kosice, Slovakia
(martina.zelenakova@tuke.sk)

2 Technical University of Kosice, Faculty of Civil Engineering, Kogice, Slovakia
3 Technical University of Kogice, Faculty of Civil Engineering, Kosice, Slovakia
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OIIEHKA HA 3ACYIHIABAHETO B U3TOYHA CJIOBAKHUA C
MN3ITOJ3BAHE HA UHAEKCHU METOIHU

Mapruna 3enenakoBa!,Tarana Conakosa?, Ilagoa Ilypu?

Knrwouoeu oymu: cmanoapmen uHoexkc Ha eanedcume, CMAHOAPMEH UHOEKC HA OMMOKA,
cyuwa

B neknmsTa ca mpeacTaBeHM ABa MHAEKCA 3a KiIacHU(PHUKAIMS W MPOCTPAHCTBEHO-BPEMEBO
MOJIETTUpaHe Ha MCTOPUYECKU CHOUTHUS Ha 3acyllaBaHe mpe3 roauHute ot 1972 no 2014 r. B 7
M3MEpBaTEHU CTAHIIUY, JIOKAJTU3UPaHH B M3TouHaTa yacT Ha CrnoBakud. [IpocneasiBaT ce n1Ba Buaa
3acymiaBaHe, a UMeHHO: 1) memeoponoeuuno 3acywasane, K0eTo ce OTKpuBa ¢ momomira Ha SPI
CrangapTu3upaHUST MHIEKC Ha BaJEKUTE - U3UMCICH OT MeceuHu Banexu u II) xuoponocuuno
3acywasane, KOeTo ce oTKpuBa upe3 SSI - cTranmapTH3upaH HHIEKC HA OTTOKA - W3YHCICH OT
MECEYHH BPEMEBH CEpUU Ha OTTOKa. Te3u JBa MHIEKCAa MMaT e€Ha U ChIlla MaTeMaTHYecka OCHOBA
¥ MOTar Ja ObJaT W3YUCIICHU, KAKTO Ype3 HemapaMeTPUUCH ITOJXO0J, Taka M Ype3 MapaMeTpUICH
noaxon. [Ipu HemapamerpuuHus moaxox ce usnonsBa Weibull pasnpenenenue, 3a 1a U3YUCIUM
eMIMpHUYHAaTa KyMyJIaTUBHA yecToTa npe3 nepuona 1972-2014 r., rokaTo napaMeTpU4YHUAT MTOAXO0.
Oelle MPUIIOKEH MPH Ha-T0OPOTO TEOPETUYHO pasnpeesieHue Ha BeposiTHocTUTe. M300phT My ce
ochITecTBsiBa upe3 Tecta Ha Komvoropos-CMHUPHOB, a OIICHKATa Ha IMapaMETPUTE CE M3BBHPIIBA TI0
MeTO/1a Ha MaKCUMAJIHOTO TipaBaonoaooue ¢ mporpamara EasyFitt.

Kato mpumep ca pasrienanu ceneM MECEYHH BPEMEBU CEpUM, IBIrd 43 TOauHHU, B
XUIPOMETPUYHUTE cTaHuuu Bardejov, Cerveny Klastor, Humenn¢, Izkovce, Medzev, Svidnik a
Zdiar v B craHImH: Bardejov, Cervenjr Klastor, Kamenica nad Cirochou, Vysoka Nad Uhom, Stos,
Tisinec u Skalnaté Pleso 3a Banexwu, kato 3a BCUYKU cTaHUUU nepuoabT € 1974-2014. OcHOBHUAT
MPUHOC Ha Ta3u paboTa € Ja ce pa3Kpue MNPOCTPAaHCTBEHATa W BpeMeBaTa YSA3BHUMOCT Ha
u3cneBaHaTa 00JacT KbM 3aCyIlIaBaHe, a ChIIO Teorpad)CKOTo MPEACTaBSIHE HA PEe3yITaTHTE, KOETO
MOXKe Ja ObJle M3MOJ3BAHO 32 MOHHUTOPWHT, MUHUMHU3UpPaHEe Ha OBACIINTE HETaTHBHU e(DEeKTH U
yIpaBlieHUE Ha BOJHUTE PECYPCH B MU3CIICIBAHUTE PEYHH OaceilHM.

ITechnical University of Kogice, Faculty of Civil Engineering, Kogice, Slovakia
(martina.zelenakova@tuke.sk)

2 Technical University of Kogice, Faculty of Civil Engineering, Kogice, Slovakia
2 Technical University of Kogice, Faculty of Civil Engineering, Kosice, Slovaki
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ERDS: AN EXTREME RAINFALL DETECTION SYSTEM BASED
ON BOTH NEAR REAL-TIME AND FORECAST RAINFALL
MEASUREMENTS

Paola Mazzoglio', Francesco Laio? Simone Balbo?, Piero Boccardo*
b b

Keywords: early warning system, extreme events; flood monitoring; GPM; rainfall

Extreme rainfall may trigger some of the most catastrophic natural disasters, whose
consequences may be exacerbated especially in places where an appropriate network of
measurement instruments is not available. A combination of remotely sensed data and weather
prediction model outputs can often help to obtain information with a global spatial coverage
without the limitations that characterize other instruments. In order to achieve this goal, an Extreme
Rainfall Detection System (ERDS — erds.ithacaweb.org) was developed and implemented with the
aim of monitoring and forecasting exceptional rainfall events. The system was designed with the
aim of providing information in an understandable way also for non-specialized users. The NOAA-
GFS deterministic weather prediction model is used for the purpose of forecasting extreme rainfall
events. Regarding the near real-time rainfall monitoring, the previous version of ERDS was using
NASA TRMM TMPA 3-hourly data as input. Due to TRMM instrument shutdown, a different
rainfall measurement must be used. NASA GPM IMERG early run half-hourly data proved to be
the proper one. A comparison between GPM and rain gauge data allowed to defining the minimum
time aggregation intervals to be used for the detection of extreme rainfall events in order to reduce
the effects of the bias due to satellite data. The same comparison was also performed using GFS
data instead of GPM data. A new extreme rainfall detection methodology was also developed with
the aim of increasing system performances. The currently adopted methodology is based on the
concept of event-identification threshold. A threshold represents the amount of precipitation needed
to trigger a flood event induced by extreme rainfall. Specifically, if for a selected aggregation
interval the accumulated precipitation exceeds the threshold, an alert is provided. Obtained results
highlighted that the combination of new input data and new threshold methodology allowed one to
increase system performances, both in terms of spatial and temporal resolution and in terms of
identified events.

REFERENCES
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Rainfall Detection System with GPM IMERG data. Remote Sens. 2019, 11, 677.
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ERDS: CUCTEMA 3A OTKPUBAHE HA EKCTPEMHUA
BAJIEKU, BASUPAHA KAKTO HA UBMEPBAHUA B PEAJTHO
BPEME, TAKA U HA TIPOI'HO3HU BAJIEXKU

IMaona Manouu'!, ®panuecko Jlaio?, Cumone ban6o?®, Ilmepo boxkkapao *

Knrouoeu oymu: cucmema 3a panHo npeoynpexcoerue; eKCmpemuu CoOUmus, MOHUMOPUHS
Ha nasoounenuama,; GPM; eanesxcu

ExcrpemHuTE BasieKu MOTar Ja MPEeIU3BUKAT HAKOUW OT Hal-KaTacTpo(alHUTE MPHUPOIHU
Oe/ICTBUS, KaTO TOCICIUIIMTE WM MOraT J1a C€ H30CTPAT, OCOOEHO Ha MecCTa, KBACTO HAMa
MOIXO/IAIIA Mpeka 3a u3MepBanusi. KoMOWHAIMS OT aHHU, MOJYYCHH MO JUCTAHIIMOHHU METOIU
Y TPOTHO3W 3a BPEMETO YECTO MOTraT Jia MOMOTHAT 3a IMojydaBaHe Ha WH(OpMAaIus C ISUIOCTHO
MPOCTPAHCTBEHO TOKpUTHE O€3 OrpaHUYCHHUsATa, KOUTO C€ HajaraT OT JPYrd MeToau. 3a
MTOCTUTAHETO Ha Ta3M I1e] € pa3paboTeHa W BHEIPEHA CHUCTEMa 3a OTKPUBAHE Ha €KCTPEMHU BaJIeKH
(ERDS - erds.ithacaweb.org) ¢ men HaOmOJeHWE W MPOTHO3UPAHE HA M3BBHPEIHU BaJCKU.
Cucremata € TpOEKTHpaHa C IIeJ TMPEAOCTaBsiHE Ha HWHOpMAIMsa IO pa3dupaeM Ha4YWMH 3a
HECTEIMAIM3UPAHU MOTPpeOUTENU. J[eTepMUHUCTUYIHHUAT MOJIEN 32 MPOTHO3HPAHE HAa BPEMETO Ha
NOAA-GFS ce u3nosnszsa 3a nporaHo3upane Ha eKCTpeMHHU Bayiexu. [1]o ce oTHacs 40 MOHUTOpHUHTA
Ha BaJIeXUTE B peayiHO BpeMme, mpeauiiHara Bepcus Ha ERDS wu3non3Bamie 3-4acoBU JAaHHM Ha
HACA TRMM TMPA. Cnen uskmouBane Ha uHCTpymeHTa TRMM, ce ThpcaTr apyru JaHHU 3a
Basiexku. Jlanaute or HACA GPM IMERG, nonoBuH 4acoBU JaHHHU, C€ OKa3zaxa IMOIXOISAIIHN.
CpaBuennero Ha GPM nanHuTE ¢ HA3eMHU U3MEPBAHUS OT IbKIOMEPHU MO3BOJIM J]a CE ONPEIETAT
MUHUMATHUTE MHTEPBAIM BPEME 3a arperupaHe Ha BaJe)KHUTE, KOUTO Ja ObJaT W3IMOJI3BAHU 32
OTKpHBaHE Ha EKCTPEMHH BaJieXKH, Taka 4e Jla ce peayuupa eexra Ha OTMECTBAHETO IMOPaaH
MOJI3BaHETO Ha caTeNuTHH JaHHU. ChinusaT ananu3 Oe HanpaseH ¢ GFS nanau BMecto GPM nanum.
HoBa meTomonorust 3a OTKpMBaHe Ha €KCTPEMHHU BaJieku O¢ pa3paboTeHa ¢ Iesl yBeln4yaBaHe Ha
MIPOU3BOAUTENHOCTTA Ha cuctemara. [Ipuerara MeTo0I0THsI C€ OCHOBAaBa HA KOHLIETILIMTA 32 Mpar
3a uaeHTUUUIKpane Ha cbOuThe. [IparbT mpencraBisiBa KOJUYECTBOTO BAJIEK, HEOOXOIUMO 3a
MpeAN3BUKBaHEe HAa HaBOJHEHHE. [10-KOHKpPETHO, aKO 3a OMpeeieH HMHTEPBAI BpeMe CyMapHHUTE
BaJIOXKW HAJBUINIABAT TIpara, ce reHepupa curHaia. [lomyuenure pesynaTaTd TOKa3BaT, dYe
KOMOWHAIMSITa OT HOBY BXOJIHM JIAaHHU W HOBA METOOJIOTHS 3a ONPECIIsTHE HAa EKCTPEMHHU BaJICKH,
momoOpuxa cHUcTeMaTa, KakKTO [0 OTHOIICHWE Ha TPOCTPAHCTBEHATa , Taka Ha BpeMeBara
PE30ITIONIHSL, a CHIO TaKa U MO OTHOLICHHE Ha UACHTU(DUIIUPAHETO HA CHOUTHSL.
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HYDROLOGY AND HYDRAULIC MODELS APPLICATION
FOR EMERGENCY PREPAREDNESS PLANNING IN
CATCHMENTS WITH CONSTRUCTED DAMS

Denislava Pencheva', Maria Mavrova-Guirguinova®

Keywords: hydrographs, dams, flood, operational, plan, protection, ungauged basins

The report is focused on catchments with constructed reservoirs.

The main reason is to pay attention to the necessary hydrological and hydraulic studies for
emergency planning and improvement of the response.

A concept for off-line system for flood hazard analyses and assessment in catchments with dams
has been proposed. It is built on three pillars of analyses — 1) hydrology modeling for maximum
discharge and volume determination as a function of rainfall; 2) retention capability assessment of
each reservoir taking into account thresholds of overflow or overtopping; As a result, downstream
hydrographs assessment according to the thresholds; 3) an assessment for critical thresholds for
discharges (respectively — water levels) in urban areas; a comparison of a possible runoff in a
settlement formed by 24-hour rainfall with the thresholds and decision making for operational
activities.

The proposed approach has been tested in a catchment with eight constructed small dams and a
bigger one, in conditions of an absence of local meteorological and runoff observations, and a lack
of water level measures in the reservoirs. The survey is based on a combined application of both
methods adopted in Bulgaria — 1) methodology for estimating the maximum runoff of the rivers in
Bulgaria, which proposes rainfall regionalization as well as considering the characteristics of
ungauged basins, and 2) methodology for flood hazard and risk assessment with respect to dam
breaching assessment.

Finally, the benefits of offline forecasting and warning in fast response catchments are outlined and
further studies are being stated to upgrade and improve the proposed concept.
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N3IIOJ3BAHE HA XUAPOJIOKKH U XUJIPABJIMYHHA
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@DOoKyChT Ha U3CIEIBAHUITA € BEPXY BOAOCOOD C M3TPaJICHH S30BUPH.

JloknaabsT MMa 3a 1ed Ja 0ObpHE BHUMaHHUE BbPXY HYKHUTE XUAPOJOKKU U XUIPABIMYHU
M3CIIEIBAHMS B yCITyTa Ha aBApUHHOTO TUTAHUPAHE W TOTOBHOCT B TAKMBA BOAOACOOPH.

[Ipennoxena e xonuemnuus 3a offline cuctema 3a aHanM3 M OLEHKAa Ha ONAcHOCTTA OT
HaBOJHEHHE BBB BOJOCOOp C HapyIIeH OTTOK. M3rpameHa e BbpXy TpW CThiIOa Ha aHamu3 — 1)
XUIPOJIOKKO MOJETHPAHE 32 OIpeelissHe Ha MAKCUMAIHU BOJHM KOJIMYECTBA U 00€MM Ha BUCOKH
BBJIHM BbB (YHKLUS OT BajieXka; 2) OLEHKAa HAa PETEH3MsTA Mpe3 BCEKU S30BUP C OTUUTAHE Ha
IIPEBUILIEHNE Ha INparoBe 3a IpEJIMBaHE WM pa3pyllaBaHE Ha S30BUPHUTE CTeHU; B pesynrar,
OTpesiesIsiHE HA IPUTOKA B JIOJIHOTO TEYEHHE B 3aBUCHMOCT OT IPEBUIIIABAHETO HA CHOTBETEH MIpar;
3) OueHka Ha KPUTUYHU NParoBe 3a BOJHU KOJIMYECTBA (PECIIEKTUBHO BOJHM HHMBA) B HACEJIECHU
MecTa MOoJ 3ariaxa oT HaBojHeHHE; ChIIOCTaBsSHE HA BB3MOXHHS NPUTOK OT CyMapeH Baliexk C
IPOABIDKUTENHOCT 24 h ¢ onpeaeneHUTe KPUTUYHUTE [IPAroBe B HACEJIEHUTE MECTa U B3€MaHE Ha
pELIEHKE 3a ONEPATUBHU JCHUCTBUS.

M3BBpIICHO € TeCTBaHEe Ha MOJX0/a BbB BOJOCOOP C U3rPaIieHu OCEM MaJKU U €IUH IOJsM
SI30BHP B YCJIOBHSI HA JIMIICA HA XUJAPOMETPUYHH, IbXKJAOMEPHU CTAHLIUU U HUBOMEPH B SI30BUPUTE.
W3cnenBanusTa ce OCHOBaBaT HAa KOMOMHMPAHOTO NPUIIOKEHUE Ha JIBE€ YTBBpJACHM B bbarapus
MeToukH — 1) Metozuka 3a olleHKa Ha MaKCUMaJIHUSL OTTOK Ha pekurte B P bbarapus, npennaraia
peruoHanM3alys Ha BajeXa M Ha OTTOYHHUTE XapaKTEPUCTHUKU HA BOJOCOOPHU C HEAOCTATBYHO
JAaHHU OT U3MepBaHus U 2) MeTouKa 3a OLEHKa Ha 3arjiaxaTa i pucka OT HaBOJHEHHUE C yKa3aHUs
3a OLICHKA BIIMSIHUETO OT Pa3pylllaBaHETO Ha 30BUPHU CTEHHU.

B 3axmrouenne ce ouepraa mon3ata ot offline mporuosa u npeaynpexaeHue BbB BOJ0COOPH
c Obp3a peakiyst U ce HaOensA3BaT JOIBJIHUTENIHU U3CIIEABAHUS 32 HAATPaX/1aHe U 1o100psiBaHe Ha
npeiaraHaTa KOHIELHS.
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MEDIUM SIZE ALPINE CATCHMENTS
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Within this contribution the real-time flood forecasting system EFFORS (Enhanced Flood
Forecasting System for Critical Infrastructure Protection in Medium Size Alpine Catchments) is
introduced. EFFORS combines meteorological, hydrological and hydrodynamic modelling within a
coherent model chain. Under operation, measurements are used to improve the quality of the
forecast. The EFFORS system provides hourly updated 24h forecasts of precipitation, discharge but
also flood inundation areas. The modelling of the flood inundation areas is performed with a two-
dimensional depth-averaged hydrodynamic model, which represents the computationally most
expensive part of the model chain. Thus, the model is operated at the HPC (High Performance
Cluster) of the service provider (ZAMG). The results of the numerical models are distributed via an
interactive web-portal. Furthermore, user-defined thresholds can be set to allow individual
warnings via SMS or E-mail. Currently, the system is tested in three selected pilot catchments.
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OHEPATUBHA CHCTEMA 3A ITIPO'HO3UPAHE HA
HABOJHEHUMATA B CPEJHO I'OJIEMHU AJIIIMUCKHA
BOJOCBOPH

Cebacruan erenueiitnep', Jlxyaust Benn 2, Knemenc Joppman®
@®puapux Broageamaiiep?, Fepany Lenn

Kntwouoeu oymu: I[lpocnosupane Ha HAB0OHEHUs 6 pedaino @peme, 2D Xuopoounamuuuo
Mooenupaue

B TO3u noknajn e mpeacTaBeHa cucTeMaTa 3a MPOrHO3MPaHE HAa HABOJAHEHUS B PEATHO BpeMe
EFFORS (Enhanced Flood Forecasting System for Critical Infrastructure Protection in Medium
Size Alpine Catchments). EFFORS chueraBa MeTE€OpOIOTHYHO, XUAPOIOKKO U XUAPOIAHAMUTHO
MOJIeJIUpaHe B PAMKHUTE Ha ChIJIacyBaHa Bepura oT Mmojenu. Ilo Bpeme Ha ekcruioaranus ce
M3II0NI3BaT M3MEpPBAaHUA 3a MONoOpsBaHE Ha KadyecTBOTO Ha mporHo3ata. Cucremara EFFORS
ocurypsiBa 24-uacoBa MpOrHO3a 3a BaJIE)KUTE, OTTOKA, HO CHIIO TaKa U 3a 30HUTE HA HABOJHEHHUS.
MogenupaHeTo Ha 30HUTE Ha HAaBOJHEHMS C€ M3BBPILBA C JBY-AMMEHCHOHAJICH XUAPOJUHAMUYCH
MOJIEJI C OCPEIHEHHM ABbIOOYMHM, KOWTO MpEeACTaBiIsBa Hail- CKbllaTa W3YMCIUTEIHA 4YacT OT
Bepurara mojenu. MoxensT pabotn Ha minatgopma HPC (High Performance Cluster) nHa
noctaBurka Ha ycinyrd (ZAMG). Pesynratute oT mudpoBUTE MOJEIH C€ Pa3mpOCTpaHsIBAT 4pe3
MHTEpakTHBEeH yeO-mopran. OCBeH TOBa, ONMpPEENIEHU OT MOTpeOuTeNs IparoBe Morar jaa obaar
HACTPOCHH 3a MHAMBUAYAIHU TpeaynpexacHus upe3 SMS unu enexktponHa mnomia. [Tonacrosiiem
cucTeMaTa e TeCTBaHa B TpU M30paHu MUIOTHHU BogocOopa.
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IMPROVEMENTS OF THE HYDROLOGICAL MODELLING,
SOFTWARE APPLICATIONS AND DAM OVERFLOW
COMPUTING FOR ARDA RIVER BASIN

P. Tsarev', E. Artinyan’, A. Naldzhiyan®

Keywords: hydro forecasting, Ardaforecast, SURFEX,

ARDAFORECAST project (AFP) https://arda.hydro.bg/ was designed and accomplished
within EU INTERREG and the flood forecasting started to operate in April 2014. After 5 years of
operation we can estimate the project’s efficiency in terms of statistical scores of streamflow
forecast. It appears that the system is successful enough but needs to be updated in several
directions. In this paper we are going to present the improvements made during the past 5 years as
well as the next expected improvements. The software platform, being based on a scientific
common code the National Institute of Meteorology and Hydrology — Bulgaria (NIMH), as a main
partner and a responsible body for the maintenance of the AFP, was able to implement the recent
advances accomplished by the international team developing the SURFEX platform at Meteo-
France. To do that a new calibration procedure was performed, on the river catchments automatic
stations were installed. Apart from that, improvements were implemented in the software platform
sitting between the hydrological model and the meteorological database. An important update was
performed in the scripts computing the dam overflowing discharge rate during floods. It the end,
some minor enhancements were performed on the web page dynamics presenting the river flow
forecasts. In this paper we are discussing the statistical scores of the model before and after its
update. We present the upcoming further improvements expected to be included in the
FLOODGUARD project that starts in 2019. The latter is supported by the Ministry of Internal
Affairs — Fire Safety and Civil Protection General Directorate and will be founded by INTERREG
IV program.
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YCebBBPIICHCTBAHE HA XMAPOJI0KKOTO MOJeIMpaHe, COPTyepHHU
NMPUWIOKEHUS U N3YMCJICHNUS NIPHU NpeJIMBaHe HA A30BUPH 32 0aceliHA
Ha peka Apaa

I1. lapes', E. Aprunsin’®, A. Haamkusn?

Kntwouoeu oymu: xuoponoxcxku npoenosu, Ardaforecast, SURFEX

[Ipoektbr ARDAFORECAST (AFP) https://arda.hydro.bg/ e u3nbiaHeH B pamkuTe Ha
nporpamata Ha EC INTERREG, karo mporHo3ara 3a HaBOJHEHHUsTA 3amouyBa Ja (PyHKIHOHUPA
npe3 anpuia 2014 r. Crnex 5 roguHu paboTa MOXKEM J1a OLEHMM e(QEeKTHMBHOCTTA HAa MPOEKTa MO
OTHOIIIEHHE Ha CTaTHUCTHMYECKUTE pe3yJTaTH OT IMporHo3aTa Ha pedyHus oTok W3riexna, ue
cucTeMaTa € J0CTaThbuHO YCIIeIIHA, HO TPsiOBa /a ObJie akTyalu3upaHa B HAKOJKO MOCOKH. B Ta3u
CTaTHus 1€ NpPEICTaBUM NONOOpEHHsTAa, HAMpaBeHH Mpe3 IMOCIETHUTE 5 TOAUHHM, KAKTO U
creaBamuTe oyakBaHu pesyiaratu. CodryepHara miardpopma e 6a3upaHa Ha HAy4eH OTBOPEH KOJ,
kaTo HarumoHaJIHHUAT WHCTUTYT 1O Meteopojiorus W xuapojorus - bearapus (HUMX), karo
OCHOBEH MapTHROP M OTrOBOpEeH 3a mojjpbxkkata Ha AFP, ycns na ochinecTBH MOCiIEIHHUTE
MMOCTHKEHUS HAa MEXIyHapoaHus ekur, paspadorsan miarpopmara SURFEX B Meteo - France. 3a
Ta3W IeJl € M3BBPIICHO KaauOpHupaHe 3a peyHUTE BOJOCOOpPH, KbM KOHMTO Ca WHCTAJHpPAHH
aBToMaTH4YHU cTaHMd. OcBeH ToBa Osixa BHeApeHHM Mojao0peHus B codTyepHara matdopma,
pa3nookKeHa MEXIYy XUAPOJOKKHUS MOJET W MeTeopojiornuHaTta 6a3a maHHu. bemie m3BbpieHa
Ba)KHA aKTyaju3alus NpU WU3YUCISIBAHETO Ha CTENEHTa Ha MpeliMBaHe Ha s30BHpa IO BpeMme Ha
BUCOKM BOAM. bsixa WU3BBPIIEHW HSIKOM TOJOOpPEHHMsS B JWHAMUKAaTa Ha Yye0 cTpaHHIaTa
BU3yaJM3upalla MPOTHO3UTE 3a PEYHUs OTTOK. B cratmsita ce OOCHKIAT CTaTUCTHUECKHUTE
pe3yaTaTd Ha MoOjela MPEeAu U CIeJ akTyanu3auusaTa Ha Monena. IlpencraBsaMe u mpeacTosIuTe
MO-HATATHIIIHUA MOAOOPEHUs, KOUTO ce ouyakBa Aa Obmat BkimrodeHH B mpoekta FLOODGUARD c
noakpenata Ha [nmaBHa aupekius "llokapHa Oe3omacHOCT M 3amurTa Ha HaceneHuero" -MBP,
¢unancupan o nporpama INTERREG- IV.
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UPDATING THE ACTUAL CAPABILITY OF THE DAM OUTLET
WORKS

A. Nikolova-Kehajova '

Keywords: dam, small dam, outlet works

The report outlines the benefits to society of the construction of dams with complex uses, and
the danger caused by a lack of proper operation and maintenance.

The safety state of the dams is considered as a function of the technical operation. The floods
in the recent years have revealed the lack of a strategy for the management of water reservoirs and
an unsatisfactory level of safety.

In order to increase the reliability of a dam and its adjacent facilities in the event of rare
occurrences such as an earthquake, a high wave, structural disturbances or a failure of individual
facilities, preventive measures and meeting higher security requirements are recommended.

Real observations and analyses of the behavior of potentially hazardous engineering facilities
make it possible to reassess the design safety with updated values of the discharge maximum under
conditions of a climate change.

'A. Nikolova-Kehajova, PhD student, Department. "Hydraulics and hydrology", UACG, “Hr. Smirnenski”
Str., 1046 , e-mail: nikolovakehayova@gmail.com
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AKTYAJIUBUPAHE HA JIEUCTBUTEJIHATA ITPOITYCKHA
CIHOCOBHOCT HA OBJIEKYUTEJHUTE CHbOPBKEHUSA HA
A30BUPUTE

Anpunana Huxonoa-Kexaiiopa'

Knrwuosu oymu: s1306up, Maaku A308upi, 001eKYUMENHU CHOPLIHCEHUS

B noknana ce m3naraT moj3uTe 3a OOIIECTBOTO OT M3TPAXKAAHETO HA SI30BUPH C KOMIUIEKCHO
MpeAHa3HaYeHUe, KaKTO U KOJIKO OMNACHOCTUTE KPHUAT T€ MPU HHUCKO HUBO HA EKCIUIoATauus M
MOJPBAKKA.

CbCTOSIHMETO Ha CTEHUTE ce€ pasmiexaa Karo (yHKUMS OT HHUBOTO Ha TEXHHUYECKa
excruioatanus. HaBogHeHusTa mpe3 MOCIEIHUTE TOJMHU pPa3KpUBaT JIMIICATa HAa CTpAaTerus 3a
yIIpaBJI€HUE HA BOJOXPAHWINIIATA U HE3aJOBOJIUTETHOTO HUBO HA CUTYPHOCT.

C nen noBuIIaBaHe HAJIEKAHOCTTA HA A30BUpHATA CTEHA U NPUJIEKALIUTE U ChOPBKEHUS NIPU
BEPOSTHOCT OT MOSIBA Ha PSAJKO MOBTAPSIIM c€ ChOUTHS KaTO 3eMETPbhC, BUCOKA BBJIHA, CTPYKTYPHU
HapyIleHHs, OTKa3 B padoTaTa Ha OTJEIHU ChOPBKEHHUS U CE MPECThIIBA KbM IIPEBAHTUBHU MEPKH
Y IOKPUBAHE Ha MO-BUCOKU U3MCKBAHMS 332 CUTYPHOCTTA.

Peannn HaGmiofeHus U 3abJIOOYCHN aHAIM3HM HA MOBEACHUETO HA MOTEHIMAIHO OMACHUTE
WHXEHEPHU CHOPBKEHUS Ch3JaBaT BBH3MOKHOCT 3a IMPEOIEHKAa Ha MPOEKTHaTa CHUTYPHOCT C
aKTyaJUM3UpaHU CTOMHOCTM Ha MPOIYCKAaHOTO BOJHO KOJHMYECTBO B YCJIOBHUS Ha KIMMAaTHYHU
MIPOMEHHU.

! Anpuana HukonoBa-KexalioBa, mokTopaHTt, Kar. ,XuapaBiuka u xuzaposorus”, YACI, oyn. ,.Xp.
Cwmupnaencku™ Ne 1, 1046 Codus, e-mail: nikolovakehayova@gmail.com
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ENVIRONMENTAL IMPACTS OF HYDROLOGICAL HAZARDS
ON THE EU-WFD: FLOODS AND DROUGHTS

I. Schnauder’, K. Blanckaert?

Keywords: EU-WFD, ecological quality components, environmental impact

In rivers, hydrological hazards alter the fluxes of water and matter across and within the fluvial
system. Thus, they often have a strong impact on fluvial processes and ecological functioning.
Good examples are extreme rain events which increase discharge, shear stresses, sediment transport
and river morphodynamics. Surface runoff during such events causes soil erosion which in turn
leads to an influx of large woody debris, sediments as well as pollutants and nutrients which are
attached to them. In urban areas, storm overflows from sewage treatment plants discharge untreated
wastewater into the rivers which may cause oxygen depletion and fish mortality. Similar effects
occur due to a lack of precipitation when during river droughts warming and eutrophication impose
stress on the fluvial ecosystem.

It’s obvious, that hydrological hazards largely affect the ecological quality components of rivers
and thus their ecological status according to the EU-WFD (EU Water Framework Directive).
However, the parameter assessment and evaluation methods within the EU-WFD are not intended
to specifically target event-based dynamics. The talk will give an overview of these methods and
parameters. Of particular interest are sediment dynamics and large woody debris, which are current
research topics in the Hydraulic Engineering group at TU Vienna. Referring to case-studies,
challenges and deficits in quantifying the ecological state and functioning of a river will be
demonstrated.

! Ingo Schnauder, Univ. Ass. Dr.-Ing., Dept. ,,Hydraulic Engineering®, TU Wien, Karlsplatz 12/222, A-1040
Vienna, e-mail: ingo.schnauder@tuwien.ac.at
2 Koen Blanckaert, Univ. Prof. PhD, Dept. ,,Hydraulic Engineering®, TU Wien, Karlsplatz 12/222, A-1040
Vienna, e-mail: koen.blanckaert@tuwien.ac.at
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EKOJIOTMYHO BB3JEVMCTBUE HA XUJIPOJOTHUYHUTE
OITACHOCTH B KOHTEKCTA HA P/JB-EC:
HABOAHEHUA U CYLIN

W.lInaynep', K. Baankapr 2

Knwuoseu oymu: EU-WFD, kxomnonenmu Ha eKOJNOSUYHO KA4eCmeo, eKOJNOSUUHO
8v30eticmeue

B pexute XuaposornyHuUTE 3ariaxy MPOMEHST MOTOLUTE HA BOJA U MaTepusi BbH U B paMKUTE Ha
peunara cucteMa. [1o TO3M HaYUH T€ YECTO UMAT CUJIIHO BB3JICUCTBUE BbPXY IPOLIECUTE B peyHaTa
CUCTeMa M EKOJIOTMYHOTO CcheTosiHME. J[oOpu mpumepu ca eKCTPEMHHUTE IBXKIOBE, KOUTO
yBEJIMYaBaT BOJHOTO KOJIMYECTBO, TAHTCHIMATHUTE HAMPEXKECHUs, TPAHCHOPTUPAHETO Ha
CeIMMEHTU U pedyHata MopdoanHamuka. [IOBEPXHOCTHHUAT OTTOK MO BpeME Ha TaKuBa ChHOUTHUS
MPUYMHSIBA €pO3Msl Ha MOYBaTa, KOSTO OT CBOSI CTpaHa BOJAM JO NPUTOK HA TOJIEMH JIbPBECHHU
OTIAJbIM, HAHOCH, KAaKTO U 3aMBbPCUTEIN U XPAHUTEIIHU BEIIECTBA, KOUTO ca MPUKPENEHH KbM
Tax. B rpanckure palloHM TpPETUBAHETO HAa MPEYHMCTBATEIHHUTE CTAHIIMM IO BpeMe Ha OypH
U3XBBPJIS HEOOpaOOTEeHNUTE OTHAIbUYHU BOJM B PEKUTE, KOUTO MOTaT Jla MPUYUHSAT U3UeprBaHe Ha
KHCIIOpOoJia i CMBPT Ha pudute. [lomoOHN eexTu ce AbIKAT U Ha JUIcaTa Ha BaJekKu, KOTraTo 10
BpEME Ha 3aCylIaBaHETO PpEYHOTO 3aTOIUIAHE M eyTpoduKaluaTa HATOBapBaT peyHarTa
€KOCHCHCTEMA.

OueBUIHO €, Y€ XUAPOJIOKKUTE 3alllaXd BIUSAAT B TOJIIMAa CTENEH BbPXY KOMIIOHEHTUTE Ha
€KOJIOTUYHOTO KayeCTBO HA PEKUTE M IO TO3W HAYMH BBPXY TIXHOTO €KOJOTMYHO CHCTOSHHE
cerimacHo PamkxoBara [[upexktuBata Ha EC 3a Bommure (EU-WFD). Bbnpeku ToBa, meromute 3a
onpejessHe U oleHKa Ha napamerpure B pamkure Ha EU-WFD He ca HacoueHu KbM AUMHAMUKA,
OasupaHa Ha cbOUTHA. JlekmusaTa 1Ie mpeACTaBy TMperiie] Ha Te3u MeToAu U mapamerpu. OcobeH
WHTEpEC MPEJICTABISABAT JUHAMUKATA HA CEIMMEHTUTE U TOJIEMUTE AbPBECHU OTHAAbLIM, KOUTO Ca
aKTyaJIHM M3CJENOBATEJICKM TEMU B Tpymnara ,,XuApaBinyHO HHxkeHepcTBO” B TY Buena. Bb3
OCHOBa Ha MPUMEPH, MNPEAU3BUKATEICTBA U HEMBJIHOTH B KOJIMYECTBEHOTO OIpEICIsIHE Ha
€KOJIOTUYHOTO ChCTOSTHUE U MPOLIECUTE B peKara e Ob1aT IeMOHCTPUPAHH.

! Ingo Schnauder, Univ. Ass. Dr.-Ing., Dept. ,,Hydraulic Engineering®, TU Wien, Karlsplatz 12/222, A-1040
Vienna, e-mail: ingo.schnauder@tuwien.ac.at
2 Koen Blanckaert, Univ. Prof. PhD, Dept. ,,Hydraulic Engineering®, TU Wien, Karlsplatz 12/222, A-1040
Vienna, e-mail: koen.blanckaert@tuwien.ac.at
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THE RISK OF INVESTING IN FLOOD MANAGEMENT LAID
DOWN IN THE FIRST ROUND OF FLOOD DIRECTIVE
ACTIVITIES IN BULGARIA

A.Gerenskil, J. Manchevaz, M. Mavrova-Guirguinova3

Keywords: flood risk, dam, management, simulation method, probability

The EU Floods Directive does not specify any particular level of security against flood risks.
The acceptable level of risk remains a political decision, to be determined at national or sub-
national level. Such decisions can be formed by assessments of exposure to risks and of the costs of
protection. Now the share of EU transfers in public budget for flood protection in Bulgaria is 100%,
something that will change in the future. The cardinal question — what the financial needs for
protection and what the capacities at national level are - has many aspects.

In this contribution an evaluation of the degree of the investment risk in measures under the
Flood Directive is being examined after the first cycle of its implementation in Bulgaria. A
probabilistic assessment of the risk at implementing the measures for managing flood risk is made
in one of the regions with a considerable potential risk of flooding in the Basin directorate of the
Black Sea region. To assemble the probability model, including the uncertainty of the main
variables and risk events, a Monte Carlo simulation method was applied. The factors that influence
the risk of investing in flood management in Bulgaria are being analyzed. ENPV is most strongly
influenced by the uncertainty in determining the flood-affected housing areas, transport and
industrial infrastructure, i.e. the most important problem affecting the uncertainty and the degree of
the risk of investing is the quality of DEM and hydrological information.

REFERENCES
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e(eKTUBHOCTTA Ha yIpaBJeHHUE Ha pUCKa OT HaBOAHEHUs cien s30BupH. // 'ogumank Ha YACT,
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PYICK ITIPM UHBECTHUPAHE B VIIPABJIEHUETO HA
HABOJHEHMSITA, YCTAHOBEH B ITbPBUS KPBI OT
JIEMHOCTU 110 JIMPEKTUBATA 3A HABOJIHEHUSITA B
BLJITAPUS

A.I'epencknu’, K. Manuesa’, M. Masposa-I'uprunosa’

Kntouoeu oOymu: puck om HagoOHeHus, A308Up, ynpaeienue, CUMYIAYUOHEH Memoo,
8€pOsMHOC

JlupekTuBaTa 3a HABOJAHEHUATA HE OIpEAeis KOHKPETHO HHMBO HA CHUTYPHOCT Cpelly
pUCKOBeTe OT HaBOAHEHHMs. [IpueMInBOTO HUBO HA PUCK OCTaBa MOJIUTHYECKO PEUICHUE, KOETO Ce
oTpesiesis Ha HAIlMOHAITHO WM OaceliHOBO HMBO. TakuBa pemeHus morar jaa 0bpaat uHpopMupanu
Yype3 OLEHKM Ha 3amiiaxata W Ha pasxonute 3a 3ammra. Cera aensT Ha TpaHcdepure oT EC B
OrojpkeTa 3a 3amuTa OT HaBojgHeHWsI B beiarapus e 100%, koeTo mie ce MpoMeHH B OBIeIIe.
KapaunamHusT BBOpOC KakBH ca (PMHAHCOBHUTE HYKIIM 32 3aI[UTa U KaKBU Ca BH3MOKHOCTUTE Ha
HAI[MOHAJHO HUBO MMa MHOTO ACITIEKTH.

B To3u pokian ce mpaBu OLIEHKA HAa CTENEHTAa HAa WHBECTUIMOHHHS PUCK MPU MEPKUTE IO
JlupekTuBara 3a HABOJAHEHMATA CJIE] I'bPBUSA LUK HA HEMHOTO U3NbiHEHUE B buirapus. Ilpasu
Ce€ BEPOSATHOCTHA OLICHKA Ha MpUJIaraHe Ha pa3jIMYHU IMAKETH OT MEPKH 3a YIPABICHUE HA PUCKA OT
HABOJHEHUA B €JUH OT PallOHUTE ChC 3HAYMTENIECH MOTEHIIMAICH PUCK OT HaBOJAHEHUs B baceitHoBa
aupekusa 3a YepHOMOPCKHM paiioH. 3a ChCTaBSHE HAa BEPOSITHOCTHHUS MOJIEJ, BKJIIOYUTENIHO 3a
OTYMTAHE HAa HEONPE/IEJICHOCTTa Ha OCHOBHUTE NMPOMEHJIMBH M PUCKOBH CHOUTHS, € MPHIIOKEH
cumynanuonen merog Monrte Kapino. Ananusupat ce GpakTopuTe, KOUTO BIUSAAT BbPXY PUCKA TPU
WHBECTUPAHE B YIPABICHHETO Ha HaBoJHEHUsATAa B bbarapus. ENPV Hail-cunHo ce Biuse ot
HECUTYPHOCTTA MPH ONPE/ENIIHE Ha 3aCETHATUTE MPU HABOJHEHUE KWJINIHH TUIOIIH, TPAHCIIOPTHA
Y MUHIyCTpUAIHA HHPPACTPYKTYpa, T.€. HAH-BAXKHUAT MPOOIIeM, BIUSCI BbPXY CTEIICHTA Ha PUCKa
Ipu UHBecTHpaHe e kauyecTBoTo Ha DEM 1 xuaponoxkaTta nuandopmanms.
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QGIS AS A SUPPORTING TOOL FOR SPATIAL
DISTRIBUTION OF DROUGHT

Milan Goci¢', Slavi$a Trajkovié?

Keywords: SPI, drought, QGIS, Serbia

Using GIS software packages, it is possible to improve the preview of hydrological processes
such as evapotranspiration, precipitation, flood and drought. In order to quantify drought, different
type of drought indicators have been developed such as Standardized Precipitation Index (SPI),
Reconnaissance Drought Index (RDI), Standardized Precipitation Evapotranspiration Index (SPEI)
or Water Surplus Variability Index (WSVI). In this paper precipitation-based SPI indicator was
applied to the monthly precipitation data from Serbia during the period 1948-2012. The data were
processed in the QuantumGIS software package. For the purpose of application in the monitoring
of drought at the national level, a spatial presentation of meteorological drought was obtained.
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QGIS B AHAJIM3A HA ITPOCTPAHCTBEHOTO
PA3ITPEJAEJIEHUE HA CYIIUTE
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Knrwouoeu oymu: SPI, cywa, QGIS, Cvpbdus

C nomomrra Ha 'MC codTyepHu makeTH € Bb3MOXKHO Jla c€ MOoA00pu BHU3yajH3alMiTa Ha
XUJIPOJIOTUYHHUTE MPOLECH KaTO €BallOTpAaHCIUpalWs, BajeKd, HAaBOJHEHHUS M cylla. 3a Ja ce
OLIEHM KOJMYECTBEHO 3aCylIaBaHETO ca pa3pabOTeHH pa3IuyHU BUAOBE MHIUKATOPU 3a
3acylllaBaHe, KaTo CTaHIApTU3MpaH MHJIEKC Ha Bajexwute (SPI), nHIekc 3a mpoy4yBaHe Ha cymiaTa
(RDI), cranpaptusupaH MHIEKC Ha Bajexxure W eBanorpaHcnupauusata (SPEI) mnm mnpekc Ha
M3MEHYMBOCTTa Ha um3numbka ot Bojga (WSVI). B Ttasm cratms ce msmomsBa SPI mokaszaren,
0a3upaH Ha BaJeXH, KbM MECCUYHUTE JaHHU 3a Banexure oT Cbpbus mpe3 mepuoma 1948-2012.
JlanuauTe Osixa o0paborenu B codryeprus nmaker QuantumGlIS. 3a nenure Ha W3MOI3BAHETO MY B
MOHMTOPHMHIa Ha CyllaTa Ha HAllMOHAJIHO HHUBO € IIOJIy4EHO IMPOCTPAHCTBEHO IPEJCTaBSHE Ha
METEOPOJIOTUYHOTO 3acylIaBaHe.
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DRIVERS OF FLOOD REGIME CHANGE IN EUROPE

M. Bertola', A. Viglione?, G. Bléschl®

Keywords: Flood change attribution, Driver informed frequency analysis, Bayesian inference

A newly available pan-European flood database, consisting of more than 5000 sites, made possible
to reveal, in recent studies, existing patterns of flood regime change over Europe, concerning both
shifts in timing and trends in the magnitude of European river floods (Bldschl et al. 2017, 2019). By
analysing the temporal evolution of precipitation, snowmelt and soil moisture time-series for
selected hot-spots, compared to floods, they find a clear climate signal in flood observations at the
continental scale.

Changes in the flood frequency curve can, in general, be attributed to atmospheric (e.g. increasing
precipitation), catchment (e.g. land use change) or river system (e.g. river training) processes. The
objective of this study is to formally and systematically attribute to one, or more, of these possible
drivers, the detected flood changes using a data-based attribution approach at the regional level.

In the first phase of the analysis, time series of potential drivers of flood regime change are
extracted for each considered catchment: precipitation, snowmelt and soil moisture, representing
the atmospheric processes, land-use/land-cover changes, representing catchment processes, and a
reservoir-related index, representing river-system processes. Regional driver-informed models,
linking changes in the flood frequency curve to the long-term evolution of the drivers, will be fitted
over spatial sub-domains and compared through information criteria. A Bayesian Monte Carlo
Markov Chain (MCMC) approach will be used for parameter estimation, where prior information
from the existing literature will be included, making the attribution robust to spurious correlations.

REFERENCES

1. Bloschl, G. et al. Changing climate shifts timing of European floods. Science 357, 588-590
(2017).

2. Bloschl, G. et al. Changing climate both increases and decreases European river floods,
Under review (2019)

! Miriam Bertola, M.Sc., Institute of Hydraulic Engineering and Water Resources Management, Vienna
University of Technology, Karlsplatz 13, 1040 Vienna, Austria, email: bertola@hydro.tuwien.ac.at

2 Alberto Viglione, Ass. Prof., Department of Environment, Land and Infrastructure Engineering,
Polytechnic University of Turin, Corso Duca degli Abrizzi 24, 10129 Torino, Italy, email:
alberto.viglione@polito.it

3 Giinter Bloschl, Univ. Prof. Dr., Institute of Hydraulic Engineering and Water Resources Management,
Vienna University of Technology, Karlsplatz 13, 1040 Vienna, Austria,

28



UNIVERSITY

8th Bulgarian-Austrian Seminar Hydrological hazards EI
30 - 31. May 2019 - Sofia, Bulgaria and related problems TURE=

WIEN

MN3TOYHHUIIU HA TPOMEHUTE B PEXKUMA HA
HABOJHEHUSATA B EBPOITA

M. Beproaa', A. Buramnone?, I'. Babomur®

4 . .
Kntwouoeu oymu: Ampubyyus”™ Hna usmeHneHuemo Ha HaeoOHenusma, Driver informed
frequency analysis, Bayesian inference

HoBocp3nanenara oOmoeBponeiicka 0a3a JaHHW 3a HABOJHEHUSTA, CHCTOSINA C€ OT IMOBEYE OT
5000 myHKTa, HampaBu BB3MOXKHO J]a CE Pa3KpHST, B MOCIEIHUTE MPOYUYBAHUs, CHIIECTBYBAIIUTE
MOJICJIA Ha MPOMSTHA Ha PEXMMa Ha HaBOJHEHUATAa B EBpoma, KakTo 10 OTHOIICHHE HA IPOMEHUTE
BBB BPEMETO, TaKa M MO0 OTHOIIIEHHE Ha Mamlada Ha eBpomeiickuTe peuyHn HaBoaHeHus (Bloschl) et
al., 2017, 2019). B u30panu ,,ropemu’ TOYKH 4pe3 aHAIM3MPAHE HA CBOJIIONHATA BHB BPEMEBHTE
CEpUU Ha BaJeX, TOTICHE Ha CHETOBETE U BIAYKHOCT Ha TIOYBATa B CPaBHEHHE C IaHHU 3a OTTOKA, Ce
YCTaHOBSIBA SCEH KJIMMATHUYCH CUTHAI B HAOJIONEHUATA BHPXY HABOJHCHHUATA B KOHTHHEHTAJICH
mara0.

[IpomennTe B KpuBaTa Ha MOBTOPSEMOCT HAa HABOJHEHHATA MOTAT IO MPUHIUI J1a CE CBBPXKAT C
BIUSHUETO Ha aTMochepHHU MpolecH (HalmpuMep YBeIWYaBallld CE BallekH), HA BOJOCOOpHU
(HampuMep MPOMEHM B M3IOJI3BAHETO HA 3€MsATA) WJIM Ha TMPOIECH B PEUYHUTE CUCTEMH (Harp.
KOpeKIuu Ha pekute). Llenta Ha ToBa mpoyuBaHe € /1a YCTaHOBH (POPMAIHO M CUCTEMATHYHO KOU
ca Bb3MOXKHUTE MPUYUHH 33 IPOMEHHUTE B HABOJHEHUSATA, KaTO CE M3IIOJI3BA MOJIX0J], OCHOBAH Ha
JAaHHHW Ha PETUOHAITHO HUBO.

B mepBara ¢asza Ha aHamM3a ca W3BJICYCHU BPEMEBH CEpHH 3a (PaKTOpH, MOTEHIIMATHO BIUSCIIHN 32
MpOMsHA Ha PEeKMMa Ha HABOJHEHHUSATA 3a BCEKH pasriiekJaH BOIOCOOp: BalieXkH, TOTEHE Ha
CHETOBETE U BJIara Ha Mo4YBaTa, MMPEJICTABIISBAIIM BIUSHUETO Ha aTMOC(HEPHUTE TPOLIECH; IPOMEHHU
B TMOJI3BAHETO HA 3€MsTa/3eMHOTO MOKPUTHE, MPEICTaBISABAIIM BOAOCOOPHUTE MPOLIECH; U MHEKC
Ha pe3epBoapa, MPEeICTaBIABAI MPOIECUTE B PEYHUTE CUCTEMHU. PernoHaIHU MOJIENH, CBhP3BAIIN
MPOMEHUTE B KpHBaTa Ha MOBTOPSEMOCT Ha HABOJHEHHUATA C ABITOCPOYHATA EBOJIIOIHMS Ha
n30poeHnTe (PaKTOpH, e OBIAT PA3MOJIOKEHH BHPXY NMPOCTPAHCTBEHU MOJIOMEHHM U 1€ ObJar
CpaBHsIBaHM upe3 WH(GOPMALMOHHH KPUTEPHH. 3a OLIEHKA Ha MapaMeTpuTe e ObAe H3MOI3BaH
Bayesian Monte Carlo Markov Chain (MCMC) mnonxon, karo Imie ObJe BKJIIOUEHA U
npenBapuTenHa HHQOpMAIMs OT ChIIECTBYBallaTa JHUTEpaTypa, KOETO Ie HampaBd MOJena
YCTOWYMB Ha (DaJIIIIBU KOPETAIINN.
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CLIMATE CHANGE ADAPTATION OF THE URBAN
ENVIRONMENT

Vesselina Troeva!

Keywords: climate change adaptation, urban environment, vulnerability

Climate change is a serious challenge to the Bulgarian cities, where 73.7% of the country's
population is concentrated (NSI, 31.12.2018). Extreme temperatures, frequent natural disasters
resulting from torrential rains and snowfalls, storms and hails, floods and droughts, threaten the
health and lives of people and damage buildings, urban spaces and infrastructure. The assessment
of urban vulnerability and the adaptation to climate change are part of Bulgaria's overall strategy
developed by the World Bank team in the period 2017-2018. Risk prioritization takes into account
the complexity of the urban environment, the impact of different groups of factors, the diversity of
urban functional zones and urban morphology, social behavior and awareness. The selection of
adaptation options is based on a system of criteria and on a group expert assessment and covers
legislative, administrative, planning, technological, social and communication measures to assist
state institutions and municipal authorities in meeting some of the most complex contemporary
challenges.
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AJIANITALIUSITA HA T'PAJICKATA CPEJIA KbM
U3MEHEHHUETO HA KJIMMATA

Beceanna Tpoepa'

Knwuosu dymu: adanmauuﬂ KbM UBMEHEeHUemo Ha Kiumama, ZPGOCKG cpe()a, yAaseumocn.

M3MeHeHneTo Ha KiIMMaTta € CepHO3HO MPEAU3BUKATEICTBO 3a OBIrapCKUTE I'PajioBe, KbAETO
e koHueHtpupaHo 73.7% ot nHacenenuero Ha crtpanata (HCHU, 31.12.2018). Exctpemuwute
TeMIepaTypH, 3a4eCTHIIUTe MPUPOJHM OEICTBUS B pE3ydTaT HAa NPOJUBHU JIBKIOBE MU
CHETOBAJICKU, 6ypI/I U Irpaaymiky, HAaBOAHCHUSA W 3aCylIaBaHWA, 3aCTpaliaBaT 3ApaBETO U JKMUBOTa
Ha XOpaTa W HaHACAT ILETH Ha CrpajuTe, IPaJCKUTe MPOCTpaHCTBA U HH(ppacTpykTypa. OLeHkara
Ha ysA3BHMMOCTTA Ha I'paJicCKaTa cp€aa W aJalnTainudaTra KbM H3MCHCHUCTO Ha KJIMMaTa C€a 4acT OT
ISUIOCTHATa crparerust Ha bearapus, pazpaborena ot ekun Ha CBeToBHa OaHka B mepuoja 2017-
2018 r. [IppopuTH3upaHETO Ha PUCKOBETE OTUNTA CIIO)KHOCTTA Ha IpajickaTa cpesa, Bb3AeHCTBUETO
Ha pa3IUYHUTEe Tpynu GakTopw, pazHooOpa3ueTo oOT (YyHKIMOHAIHM 30HM M TpajcKaTa
MOp(oIorusi, COLMATHOTO MOBEJCHUE M CTENEHTa Ha OCBEJOMEHOCT. M300pbT Ha BapuaHTH 3a
ajanTanus ce Oa3upa Ha CHUCTEeMa OT KPUTEPUM U TPYNoBa EKCIepTHA OLEHKa M oOxBalla
3aKOHOAATCIHU, aIMUHHUCTPATHBHH, yCTpOﬁCTBCHH, TCXHOJIOTMYHH, COIMAJIHN U KOMYHUKAIlMOHHU
MEpPKH, KOUTO /1a MOJNOMOTHAT IbPKABHUTE MHCTUTYLUN U OOLIMHCKUTE BJIACTH B IMOCPEIIAHETO
Ha €AHU OT Hal-KOMIIJICKCHUTE CbBPCMCHHU IMPCAN3BUKATCIICTBA.
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RIVER BED EROSION AND SUSTAINABLE SOLUTIONS
AT THE AUSTRIAN DANUBE RIVER

M. Tritthart!, M. Liedermann’', M. Glas', H. Habersack'

Keywords: river bed erosion, groynes, morphodynamics, Danube River

A long-term trend of 2-3 cm average annual river bed erosion in the free-flowing section of
the Austrian Danube east of Vienna was documented for the past five decades (Habersack et al.,
2012). River training measures stabilizing banks and an upstream chain of reservoirs causing
retention of gravel sediment were identified as the root causes of the existing sediment deficit in the
reach. Besides ecological consequences for the adjacent Danube Alluvial Zone National Park
region, a river bed breakthrough of the gravel cover layer into fine marine sediment deposits
present in sublayers is a main potential hazard.

In order to counter the erosive trend, various gravel replenishment methods as well as the
modification of groyne structures were tested. While dumping of gravels downstream of the
Freudenau reservoir is a legal requirement for the hydropower operator, this measure could not
compensate the downstream erosion. Replacing the top layer with larger gravels within the natural
grain size spectrum — so-called granulometric bed improvement — was tested as well, with the result
that a wide-graded mixture, ranging from 32 mm to 120 mm, resulted in the best stabilization
effect. Moreover, gravel replenishment techniques by artificial islands are currently under
evaluation. In addition, modifications of groyne geometries (length, crest elevation, inclination)
were tested numerically using the sediment transport model iSed (Tritthart et al., 2011) on the basis
of 3D hydrodynamics. It was found that even comparably small changes to the existing groynes
yield a strong morphodynamic reaction of the river bed. A morphodynamic equilibrium could be
achieved in particular by optimizing the crest levels of the groyne structures. The measures
implemented so far resulted in a clear reduction of the erosion trend in the river reach.
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EPO3HUs1 HA PEYHOTO KOPUTO U YCTOWYUBHU PEUIEHUA
B ABCTPUUCKHUSA YUHACTDHBK HA PEKA IYHAB
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Knrouoeu oymu: eposus na peunomo kopumo, Oyuu, mopghoounamuxa, pexa /[ynas

[Ipe3 mociemgHuTe TET ACCETUNCTHS € JTOKYMEHTHpaHa IBITOCPOYHA TEHICHIMS Ha CpeIaHa
TOJIMIITHA €PO3Usl Ha PEYHOTO KOPUTO OT 2-3 ¢cm B CBOOOJHO TEUallUs y4acThK Ha aBCTpUCKaTa
gacT Ha peka JlyHaB Ha u3tok or Buena (Habersack et al., 2012). Hsakou mepku 3a Operosamura u
KacKaJuTe OT S30BUPH, KOUTO BOAST N0 3aJbp’KaHE Ha YaKbJIECTUA CEAUMEHT, ca OCHOBHHTE
MPUYMHU 32 ChHIIECTBYBAlIMS ACPUIMT HA CeaUMEHTH B oOiactra. OCBEH EKOJOTUYHHTE
MOCHEUIM 3a Hamupanms ce B cbhceacTBo Hamumonanen mapk ,,JlyHaBcka andyBuagHa 30HA™,
OCHOBHUST MOTEHIIMATICH PUCK 32 PEYHOTO KOPUTO € MMPOHUKBAHETO HA YaKbJIECTHS TOKPUBEH CIOU
BbB (DUHUTE YTallKU OT MOPCKH CETMMEHTH, HAMUPAILIU CE B MOJCIOEBETE.

C men ma ce MpOTUBOACICTBA HA €PO3MOHHATA TECHICHIMS, OsXa TECTBAHM PA3IMYHU METOJU 32
no0aBsiHE HA YaKbJ, KAKTO U MOoAu(UKaIus Ha Opero3amurara. Bernpekn no0aBsHETO HA YaKbIU
cien pesepoapa Freudenau, KoeTo € 3aKOHOBO M3HMCKBaHE Ha XHJIPOCHEPTUHHUS OMEPaTOp, Taszu
MsIpKa HEe MOKe J1a KOMIIEHCHpa epo3usiTa HaJl0ly Mo TeueHueTo. [IpoBeneHa e u 3amsiHa Ha TOPHUS
CJIOH C MO-TOJIEMU THAaMETPH Ha YaKhbJia B PAMKUTE Ha €CTECTBEHHUS 3bPHOMETPUYCH ChCTAB - TaKa
HapeueHOTO MOoAOOpEeHNEe Ha TPAHYJIOMETPUYHUS ChCTAaB Ha PEYHOTO JIETJIO - B Pe3yJTaT Ha KOETO
Ce YCTaHOBH, Y€ M3MOJ3BAHETO HA CMEC C TPaHYJOMETPUYCH ChCTAB B IIMPOK JHUAINA30H - OT 32 mm
no 120 mm Bomu m0 Ha--moOBp crabmnmsupan] edext. OcBeH TOBa B MOMEHTA CE€ OICHSBAT
TEXHUKUTE 3a Ha0aBsHE Ha 4YaKbhl1 OT Ch3JaBaHE HA HW3KYCTBEHH OCTPOBU. B mombiHeHME,
MoauUKaIIMK Ha TEOMETpUsITa Ha OyHUTE (IBJDKWHA, BUCOYMHA, BI'BJI MEXAY OyHaTa W MOCOKaTa
Ha TEYCHHETO) Osixa TECTBAHU C IMOMOINTa HAa MOJeNa 3a TPAaHCHOpPTHpaHe Ha ceaumeHTH iSed
(Tritthart et al., 2011) ma 6a3ata Ha 3D XuapoaWHAMHYEH MOJEN. YCTaHOBEHO €, 4Ye JIOpHU
CPaBHHUTEIHO MAaJK{ MPOMEHH B ChIIECTBYBalIUTe OYHH BOAST 1O CHJIHA MOpP(OIMHAMHYHA
peaknus Ha PEYHOTO KOPUTO. MOp(pOoIWHAMUYHO PAaBHOBECHUE MOXKE J1a ObJC IMOCTHTHATO IIO-
CHEIHMaHO Ype3 ONTHUMH3MpPAHEe Ha BUCOYMHHUTE (KoTa Omino) Ha OyHute. M3mbiaHeHuTe mocera
MEpKH JIOBEJI0Xa JIO SICHO HaMaJIIBaHEe Ha €pO3MOHHATA TEHACHIINS B TOJIMHATA HA PeKaTa.
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COMMON PROBLEMS IN THE SMALL DAMS IN BULGARIA

Ilina Galabova'

Keywords: dam, small dam, problems, earthfill dam

In Bulgaria dams have been designed and built for many years.

Most of the small dams on the territory of the country are earthfill and homogeneous,
consisting of clayey sand or sandy clay.

A certain kind of maintenance must be taken about earthfill dams. Good exploitation is
essential for the long life of this type of hydro-technical equipment.

Many factors are taken into account when designing a dam. One of them is the hydrological
analysis, which is essential for the design of the spillway and bottom outlets of the dams. An
improper assessment of hydrological data is a prerequisite for problems with spillway during high
water passage.

In Bulgaria small earthfill dams have been used primarily for irrigation and in the past were
managed by structures that ceased to function over time. Subsequently, now the dams are managed
by owners without the necessary financial and technical resources, as well as without sufficient
qualified personnel.

Problems in small dams can be divided into two groups:

3. Problems of technical and technological security: heavily overgrown with trees and shrubs;
erosion and landslides on the slopes and the crest; destroyed spillways; non-operating bottom
outlets; lack of a measuring system.

4. Problems indirectly related to the technical condition: individual impurities without the
necessary easements for the individual elements; lack of qualified staff.

The first group is related to the good condition of the dam, protection of the surrounding
environment and people's lives. The second is about reliable operation.
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YECTO CPEIIAHMU ITPOBJIEMMU ITPU MAJIKUTE A30BUPU B
BBJITI'APUA

Nauna I'vanooBa’
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B Boarapus si30BUpH ce TPOEKTUPAT U CTPOSIT OT MHOTO TOJTUHHU.

[To-romsiMata 4acT OT MaJKHTE S30BUPU HA TEPUTOPHATA HA CTpaHATA Ca 3€MHOHACHITHH,
€THOPOIHH OT IIIMHECT IMSCHK WM MeChUINBa TTIHHA.

3a 3eMHOHACUITHHTE CTEHU TpsiOBa Ja ce Tmoiarat ompejaeicH Bua rpwxu. JloOpara
eKCIUIoATaIUsl € OT CHIIECTBEHO 3HAYCHHE 3a JBJITUS XKUBOT HA TO3U BUJ XHUIPOTEXHUUYECKU
CHOPBKCHUSI.

[Ipu mpoekTupaHEeTO Ha €AWH S30BUP C€ B3eMaT MpeaBHa MHoOro ¢akropu. EnuH OT TaX e
XHIPOJIOKKHS aHAJIM3, KOWTO MMa CHIIECTBEHO 3HAUCHHE TPU MPOCKTHPAHETO HA OOJICKUYNUTECITHUTE
ChOpPBXKEHUsI Ha si30BUpHUTe. HemoOpaTa olleHKa Ha XHJIPOJOKKHUTE ITaHHH € MPEINocTaBKa 3a
BB3HUKBaHE HA IPOOJIEMH NIPU NPEITMBHUIIUTE MO0 BPEME Ha MPEMHUHABAaHE Ha BUCOKH BOJIH.

B Bbhwirapus mankute 36eMHOHACUITHH CTEHHM Ca M3MOJ3BaHU MPEAMMHO 32 HAIOSBAaHE U B
MHUHAJIOTO Ca CTOIIAHWUCBAaHH OT CTPYKTYPH, KOHUTO C BPEMETO IpecTaBaT Aa (QyHKIUOHUpAT. B
MOCNIEZICTBUE SI30BUPUTE CE€ YIPABISABAT OT COOCTBEHUIM 03 HeoOXoawmwusi (DUHAHCOB U
TEXHUYECKH PECypC, KaKTO M 0€3 I0CTaThUHO KBATU(PHUIIMPAH MIEPCOHAI.

[IpoGnemute mpu MajIKUTE SI30BUPU MOTAT JIa C€ pa3/IeysaT B IBE TPYIH:

1. [Tpobnemu Kacaely TEXHHYECKATa U TEXHOJIOTHYHA CUTYPHOCT: CHIIHO OOpacHaln
C IbpBETa U XpacTH OTKOCH; €pO3Wsi M CBJIMYAHUS IO OTKOCHTE W KOpPOHATa; pa3pylIeHU
MPEJIMBHALIM; HEQYHKIMOHUPAIIM OCHOBHU W3ITyCKATENH; JIMICa HAa KOHTPOJIHH H3MEpBaTEIHA
cucrema.

2. [TpobnemMu HEMpsSKO CBBP3aHU C TEXHUYECKOTO CHCTOSIHUE: OTACITHH UMIIOTH 0e3
HEOOXOUMUTE CEPBUTYTH 32 OTACTHUTE €JIEMETH; JTUTICa Ha KBATU(UIIMPAH TePCOHA.

[IppBaTa ryna e cbp3aHa ¢ H3MPABHOCTTA Ha SI30BHpPA, ONMa3BaHE HAa OKOJIHTA Cpela M )KUBOTA
Ha Xopara. BropaTa ¢ ocurypsiBaHeTO Ha HaJI€XK/THA €KCILJI0ATAIHSI.
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SWARM - DEVELOPMENT OF WATER RESOURCES
MANAGEMENT EDUCATION IN THE WESTERN BALKANS IN
LINE WITH THE NATIONAL AND EU POLICIES

Petar Filkov'
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SWARM is the abbreviation for Stremgthening of master curricula in water resources
management in the Western Balkans, HEIs (hygiene conditions control) and stakeholders — an
Erasmus+ project under Key Action 2 “Cooperation for innovation and an exchange of good
practices - Capacity-Building projects in the field of Higher Education”, which started in November
2018. The project consortium includes six universities from the EU and EEA, seven universities
from countries in the Western Balkans, and a Public Water Management Company “Vode
Vojvodine” from Republic of Serbia. The project duration is 3 years and the project coordinator is
University in Nis, Serbia.

The article describes the main objectives of the SWARM project, the contents of the working
packages and also briefly summarizes the results achieved in the first six months of the project
development.

REFERENCES
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SWARM - PAZBUTHUE HA ObPA3OBAHHUETO 110
YIIPABJIEHUE HA BOAHUTE PECYPCH B 3AITA/IHUTE
BAJIKAHHU B CbOTBETCTBUE C HAIIMOHAJIHUTE
HOJIMTUKHA U TIOJIMTUKUTE HA EC

I1. ®uakos!

Kniwouoseu oymu: Epazvm~+, ynpasienue Ha 8oO0Hume pecypcu, 3anaonu bBankanu, eucuiu
VUuUnuwWa, yHugepcumemu, yueoHu nianose, MacuCmvpcK npocpamu

SWARM e abpeBuarypa Ha ,Strengthening of master curricula in water resources
management for the Western Balkans HEIs and stakeholders* (ITomoOpsiBane Ha yaeOHUTE TIJIAHOBE
Ha MAarucThpPCKUTE MIpPOrpaMu IO YNPaBICHHE Ha BOJHUTE PECYPCH 3a BHUCIIM YUWIMILA U
3aMHTEpecOBaHU cTpaHu OT 3amaaHute bankanu® — mpoekT mo mporpama Epazpm+, Kirouosa
neitnoct 2 ,,ChTpyJHMYECTBO 3a MHOBAIlMM M OOMeH Ha 1oOpu mpakTuku — M3rpaxnane Ha
KamauTeT B 00JlacTTa Ha BHCIIETO 0Opa3oBaHWE™, KOMTO cTapTtupa mpe3 M. HoemBpu 2018 r. B
IIPOEKTa yyacTBa KOHCOpPLUYM OT wecT yHuBepcurera or EC n EBponelickara MKOHOMHUYECKA 30Ha,
celeM yHuBepcuTeTa OT 3amaaHuTe bankanu u enHa myOJIMYHO JIPY)KECTBO 3a YIpaBJIEHUE Ha
Boaute ,,Bome BoiiBogmue™ ot P. CepbOus. IIpoasmxuTenHOCTTa Ha TpoeKTa € 3 TOAWHH, a
KoopauHatop € YHuBepcurersT B Hum, P. Copoust.

B noknana ce pasriexnaT ocHoBHUTE Heau Ha npoektra SWARM u cbabpkaHUETO Ha
paboOTHUTE MAaKEeTH, KaTO HAKpPaTKO ca OMUCAaHW MOCTUTHATUTE PE3YJTATr IMpe3 MBbPBHUTE ILIECT
Mecela OT U3IIBJIHEHNETO Ha IIPOEKTA.

JIUTEPATYPA
1. http://www.swarm.ni.ac.rs/, mocerex Ha 23.05.2019.
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