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* National Institute of Meteorology and Hydrology (NIMH) (www.meteo.bq)
at the Bulgarian Academy of Sciences is the official hydrometeorological
service in Bulgaria and was established in February 1890

Main activities: operational and research
- Hydrological and meteorological observations
- Data processing, storage and updating

- Meteorological forecasts www.weather.bg

- Hydrological forecasts www.hydro.bg

NIMH structure - Central Office in Sofia and 4 Regional Centers

NIMH is a member of international organizations and projects — WMO,
EUMETSAT, ECMWEF, EFAS .......

The Black Sea and Middle East Flood Guidance (BSMEFFG) System
Thilisi, Georgia, from 28 to 30 June 2016
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Flash floods are rapidly developing extreme events that cause sudden

. flooding in small river watersheds. Usually these floods occur within six
| hours or less after extreme events associated with heavy rainfall.

" These floods can occur in small areas that are normally dry and without

river network, as well as in urban areas. S
First stage e
The products from Black Sea and Middle East Flash|... .~
Flood Guidance System [T T e vsvms

and Flash flood forecasts from EFAS

are used together with the information for intensive
precipitation from ALADIN-Bulgaria and specified
thresholds for intensive precipitation
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Methodology for determining the meteorological conditions necessary
for the occurrence of flash floods

» Determine the amount of rainfall which occurs within 1, 3 and 6 hours

» Methods for forecasting intense rainfall
regional hydrodynamic model with high resolution - ALADIN - BG -

forecast within 72 hours
weather forecaster confirms or not the existence of conditions

hazardous intensive rainfall
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| | first order watersheds

Forecasted mean accumulated precipitation in

19:00 UTC on 25.05.2016 ALADIN BG
2505201606

| sogocBopn 1088
T peka
I ssoevp

[ 8040CGOPH OCHOBHN peky

The forecasted a maximum accumulated precipitation for 3 hours
ALADIN BG 2505201606




/‘f '.".'ﬁ__._ To assess the possible dangerous intensity of 1 hour, 3 hours and 6
/| hours accumulated precipitation are defined categories. These categories
'.:I WI” be further SpeCified' nponmsupchAnAAHH-E'bnrapun ocpeAHeH 3a Bcekw BogocBop

2 g i _f‘ziaiemaa 13 UTC (16 4aca noxanHo speme) Ha 11.10 2015
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for 1hour accumulated precipitation @ o : )

M No intensive precipitation;

Precipitation from 10 mm/h to 15 mm/h; (attention)
I Precipitation from 15 mm/h to 20 mm/h; (warning)
M Precipitation over 20 mm/h: (alert) X

for 3 hours accumulated precipitation -

B No intensive precipitation: B D

Precipitation from 15 mm/3h to 20 mm/3h; (attention) L _
M Precipitation from 20 mm/3h to 30 mm/3h; (warning) Forecasted mean precipitation for each watershed with

M Precipitation over 30 mm/3h; (alert) ALADIN-Bulgaria in 13 UTC (16:00 local time) on 11.10
2015

for 6 hours accumulated precipitation e ———————————

nex 3a 13 UTC (16 yaca nokanHo Bpeme) Ha 11,10331 5

B No intensive precipitation; _

Precipitation from 20 mm/6h to 30 mm/6h; (attention) e o =
I Precipitation from 30 mm/6h to 40 mm/6h; (warning) —~
M Precipitation over 40 mm/6h: (alert) y

Measured distributed mean precipitation for each
watershed in 13 UTC (16:00 local time) on 11.10 2015



=-Second stage - use and testing the rational method to assess the maximum
ow at the outlet of each watershed. The aim of the proposed approach is to
=ereate a simple but effective tool that can be used in the GIS environment.

Rational Equation

Q=CXIXA

Where:

Q - Peak discharge [ m3/s]

C - Runoff coefficient N e

| - Rainfall intensity mm/h — '

A - Watershed area [km?] M L e S A (S
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Third stage - includes application of physically - based fully distributed hydrological
model TOPKAPI (TOPographic Kinematic APproximation and Integration).
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TOPographic Kinematic
APproximation and Integration
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forecast

Rational method

Q=CXIXA




Ksme? Kora? Tum
[HaBOTHEHHE
Baceln BogocBop pera MecTtomonosxkeH [[ omaHA/Meceny
e LS
vyyy/mm/dd
|IVHABCKH Autpa AaTpa [p. Beauko [2014/06/19- [lopoiiHo
[TspHOBO [2014/06/20

[UepHomopckH |(Batoea  Batopa  [kk. AnGeHa [2014/06/20 [[opokHo
[HepHoMoperH |CyXH Cyxn rp. BapHa - xe. [2014/06/19- [lopoiiHo
mepera  |mepera  |AcmapyxoBo  [2014/06/20
[Iepuomopern [[omava  [Boxmymxa rp. Llymen [2014/06/20 [opofino
Kam4asa  |mepe
[Uepuomopcxn ([Ipoeammii KpHpa rp. Hoex ITazap [2014/06/20 [lopoiiHo
cka

Met HYHA 00CT

Ha 19.06.2014 r. 5a 500 hPa BankaHCKHAT MOIyOCTPOR IIONAJAa MO/ BIHIHHE Ha 0a)
J0IHHA, CBEP3aHa C BHCOK ITHKTIOH, C IIeHTHP HaJl ceBepHHTe paifonH Ha Epponeficka Pyck
3.1.1.7.11a). JomHHAaTa ce mpeMecTBa Ha H3ToK H Jo 18 GMT ocTaga Ja ompeemt BpeMeT
Bearapas. Ha 850 hPa 8 06 GMT Hajg Bankanute ce ¢opMEpa BHXBD, SHHTO NEHTBP KBM
IeHOHOIUHETO CE MPSMECTEA Ha CEeBEPOH3TOK, Hax YepHoMopHeTo (Pur. 3.1.1.7.12a). IIp
To GpoHTATHATA CHCTEMa, PasnoIoskeHa Hax I spIHs ce ¢popMHpPa BHXBD, KOHTO MHHABa T
npoxreHTe (®ur. 3.1.1.7.11a) 1 crex 12 GMT Ha 19.06 Bede e Hax 10:KHATA 9acT Ha UepH
(®mur. 3.1.1.7.13a). Caen o0 1 IpHEeIep BBRIAYIIHATA Maca Hax [3Touna (Pur. 3.1.1.7.]

npes Homra cpenty 20.06, Hali-Bede Hax CeBeponstouna Bearapus (Pur. 3.1.1.7.146). e ¢

Create Archive of past flash floods

Xugpomorngna odcTaHoBKa

Ha 19.06.2014 r. BedepTa ¢ HABOJHEH KEAPTAT ACIApyXoEo E rp. Bapea. Hasogeemeto
OTHE FHE0TaHa 11 mymm

B Har0IHEHH? paioH ce CHOHPAT BOJHTE 0T JE3Ta MATEH BEOZ0CO0pa, KOHTO OTPEKIAT
KEapTana. B JEHTe mpenH HABEO[HSHHETO B 00JACTIA Ca DETHCIPHPAEH BatexH Ha 15.06, 16.06,
17.06. B pesyaTaT Ha DaJHATHTE BATEAH, MOBEPXHOCTENS CJI0H HA I0YBATA € MPEeOBIAFHEeH.
Tlocnegpanmute Banexn Ba 18.06 1 19.06 7 TXEaTa TOI9MA HHTEHIHEHOCT B OIPEIETCHH SaCOBS
JONIPHHACAT 22 GEp20T0 GopMEpAHE Ha TOEMH KOMHYECTER EOJHE MACH H 0THACAHE Ha
TOBBPXHOCTERS OYEEH CII0H. B pesyiTar ce momydaEa oTHACAHE HA 9aCT OT PACTHTENHATA
TMOEBPXHOCT H & 00PE&VEAT KATHH HIHOCH 0T IACHK H ITHHA

HaeoZgHeHHETO € 0T THIA HA TaKa HAPEISHATE MOPOHHH HABOJHEHHI, KOHTO c& GopMEpaT

3a zHaWHTEHHTE PE&MEPH Ha HABOJHEHHETO JONIPHHACAT HEMOMHCTEHHTE OepeTa,
TIOINPHINEEHARETO E2 EOJERTE IOTOIH 0T He3aKOHEH IOCTPOHEH B Kpad Ha JeperTaTa H
TPaHHYEHATA IPOITYCKATENHA Ccoco0HOCT Ha OTEQOIHHTEIHHTE KdHATH H MOCTOBHTE CEOPEACHHA
KBapTata (gar. 3.1.1.7.139)

HeycToiaHBa. [IpHTOKET Ha BIaXeH Bb3AyX OT MOPETO H MOINHHTE BEPTHKATHH IBH:KESHH:
3.1.1.7.14) BomAT A0 pPa3sBHTHE Ha MOIIHA KOHBEKTHBHA 00/1a4HOCT, TPBMOTEBHYHH OYPH ¥
TPOIHBHH BaleKH.

B palioHa Ha CHHONTHYHA cTaHUHA BapHa BanexsT Mexay 18:00 1 20:00 gaca e 35
AHaTH3BT Ha COBTHHKOBA H paJapHa HEGOpPMalHA BOIH 10 IPEANOI0KeHHETO, Ye B pado

(uBeTna cxana) 3a 19.06.2014 r. 8 18 UTC (a) 1 3a 20.06.2014 r. 8 00 UTC (6), GFS ananng8
Tabamua 3.1.1.7.12 M

pOIOTHTTIA

cranuue #a HITMX 3a 19-20.06.2014 r. B 3acernaraTe pafiom.

no THH H aBTOMaTH]|

AcIapyxoBo BAIEKHOTO KOIHIECTBO € oko10 50 .wkB.M. OceeH BeB BapHa mpoaHBeH Bak
J/KB.M & PeTHCTPHpPAH H B CHHONTHYHA cTanmuA lymen. Ilpes gomra cpemry 20.06 mpuze
THKJIOH, YHHTO IEHTH € Hal YepHoMopckara akgatopud (Pur. 3.1.1.7.116), sagsabasa 1
pasIHpsBa Ha 3amaj Kato obxeama II3Touna Bearapus. PasBHTHETO My ce OTKPHBA H Ha I
BHCOKHTE HHEA B atMocdepara, 3armo4eaiikd oT 850 hPa (®ur. 3.1.1.7.126), a KbM CyIpHH

20.06 Bege 1 Ha 500 hPa ce dopmupa BEXEBP. [Ipes HomrTa B CeBepoH3ToIHA Brarapua
MpOJBIKABAT, HA MECTa ca HHTCH2HBHH H 3Ha9HTETHH 10 KoIH9ecTBo: B JloGpag 99 11
ITa6aa 151 w/ke.m, Kammakpa 91 wxe.a, lTymen - HoeH 16 W/kB.M, BbE Bemuko TupHOI
w/xe.M. Cren kato Ha 20.06 B 12 GMT HamaraHeTo B ISHTHpPa Ha IIHKIOHA C¢ TIOHHKAB
hPa (@ur. 3.1.1.7.136), Mo-KBCHO TO3H EHTEP Ce IIPeMecTBa Ha CeBEPOH3TOK H 3aIl0qE
sanenea. Ot 3anan atMocepHOTO HAaTAraHe ce IOBHIABA H BaTe:kHTe crupar. Ot 09 1
10 09 4. Ha 21.06 cymapHHTe KomHdecTBa ca: JloGpHT 111 1/KB.M - IPH MecedHa HopMa
Bapsa 75 1/kB.M - npH MecedHa HopMa 42 wWke.M, [Ilynmer 57 WKB.M - IPH MecedHa HOL
WkB.M, Bermnko Tepuoeo 40 /KM - IpH MecedHa HopMma 60 jr/ke.a. ITak 3a 48 gaca, Hc
19.06 1o 09 =. Ha 21.06 3HATHTEIHH KOIHYECTBA BaTeX ca oTdeTeHH B [1adaa — 189 Tks.m upn
MecedHa HopMma 33 wke.m B Kamnakpa — 125 1/ke.M n1peE MecedHa HOpMa 25 W/KB.M.
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24 wacosa cyma Ha 24 yacoBa cyma Ha
eanewa 33 19.06 2014 r |eanexa 2a 20 06 2014 r

mm|
2| 106
17] 53
9| a4
s 7
12 103

3 uacoma cyma Ha
Banexa of 15 20 18
uaca Wa 19.06. 2014 r

@wur. 3.1.1.7. 11. T'eonoteriman Ha 500 hPa (depeH KOHTYp), IPH3EMHO aTMOochepHO
HamAraHe (041 KOHTYP) H OTHOCHTeIHa Tonorpadus B caos 500-1000 hPa (neersa ckana) za
19.06.2014 r. B 12 UTC (a) 1 3a 20.06.2014 r. B 00 UTC (&), GFS ananu3

Karro ce mrsaa ot Tabmma 3.1.1.7.12 p sacernamite pafionn KOTHILCTROTO Ha 24/4)
HACOBATA CYMA € SHAMHTEIHO = TO € THAMHTEIHO HAI MECe HATa HOpMa.

3a paitona okoa0 rp. Bemimko TLpHOBO BATEHA € HIKTIOUHTEIHO HHTSHIHDOH - 32 3 W
KOJHMEcTBOTO HA BATe®a & okoto 50 % o MecemaTa HOpMa.

@pr. 3.1.1.7.15. C uepeeHH NPEEOEIBIHHIHE H CTPETKATA & I0K32aH0 MECTOMONOKEHHETO
Ha Pa3pyIISHHTE KBIH B Kpad Ha IePeT0 H CHIIECTBYBANHEA MOCT HA OTEOJEHTETHHA KaHAT

BrcomMHAaTa Ha BHCOKATA BERIHA MEETY CTPaIHTe J0CTHTA 10 JBa H moBede Metpa. €
uepeeHa JcHHAHA fEr. 3.1.1.7.16. & mOKA3aHO HHEOTO, KOSTO € JOCTHTHATO MPH JBHACHHETO Ha
BHCOKATA BEIHA.
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Thank you for your attention

http://www.meteo.bg
http://hydro.bg
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