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Challenges for Good Environmental State |~

|O-BAS has been carrying out monitoring since
2012 (Agreement with MEW) and assessing the
ecological status of waters by developing indicators
and classification systems for the physico-chemical
and biological elements of quality In the
implementation of the Water Framework Directive
2000/EU/60.
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Challenges for Good Environmental State |~

o X

|0-BAS deals with monitoring (2012,
2017-2018) and assessment of marine
environmental state; develops criteria,
indicators and objectives for achieving
good status of the marine environment
related to the MSFD.

Projects: PERSEUS, DEVOTES, COCONET
(7FP)
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Investigations on Marine Environmental State and @
Improving of Monitoring Programs developed under MSFD
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Project ISMEIMP

= - Results

» development of the definitions of
good status of the marine
environment by descriptors;
partially replenish the existing data
gaps for all descriptors;

updating of objectives for GES;
development / validation of
indicators and their thresholds to
progress towards the achievement
of GES;

Improvement of monitoring
programs.

Programme BG02
+INTEGRATED MARINE AND INLAND WATER MANAGEMENT *
European Economic Area Financial Mechanism




Pelagic investigations
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Biological monitoring of commercial fish — assessment
of biomass, distribution of sprat and adjacent species




Bottom trawl exploration ===
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Aqguaculiure ==

The Blue Growth Strategy
and the Innovation
Research Program of the
Horizon 2020 aim to
preserve marine water
resources and their
biodiversity.

Updated shellfish site
selection in Bulgarian
Black Sea coastal waters -
task assigned by BSBD
(Marine Chemistry
Department)




Phytoplankton blooms ==
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The main objective of the research of this phenomenon is the identification
of “blooming" species, in particular establishment of toxic species which

pose a threat to the ecosystem and human health (indirectly influences
tourism)

Jaryba Ha




MOLECULAR GENETICS - innovative methods for marine

environment protection, sustainable aquaculiure and
safety marine food

Application of innovative molecular methods for precise study of phytoplankton
diversity (potentially toxic species), human health and environmental risk

assessment and estimation of population genetic structure of commercial fish
species along the Bulgarian Black Sea coast.
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- within
domain

' 947 3 of them are entirely

marine
Total area 247694.5 ha

Intended to protec
habitats: sg
aries, bays,
nelerwater caves

|O-BAS develops scientific bases for conservation of species and habitats,
prepares hazard and vulnerability assessments, identifies areas suitable for
designation of protected zones and areas.



Gas Hydrates in the Black Sea: Model @

estimations

Potential resources of methane in gas hydrates
CH,: 44,000 bcm (Optimistic) 500 bem (Pessimistic models)

S9. 7Y LIGRON
168-1,0/0F  11.7-21.5

Vasilev, 2006 l



Gas Hydrates in the Bulgarian EEZ

11 potential gas hydrates areas in the BEEZ
CH,: 7,800 bcm * 25%

Total BSR Area — 11 fields 2,610 km?

Min, Av, Max GH Thickness 8-240-576 m, Total

GH Sediments Volume 628 km?

GH Deposits =50 e

Methane Volume 7,800 bemix 25%
Mass 411 Gt

Total GH Methane = 4,300 Gas Fields Galata
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Geothermy - the new key for GH study: Q)
GHD resource estimation (inverse problem)

Danube paleodelia
CH4:in GH 3,400 bcm + 132 bcm in free das
1 BSR areaq, BEEZ 1,350 km?; water depth 675-1910 m;

For the GHD (~60x20 km)
in the northernmost area of the BEEZ
the estimation about

Methane in GH is ~3,400 bcm (billion km?3)
(40 Domino, the biggest gas field in the Black Sea)




Blue energy: unconventional sources of @

energy from the sea

Successful pilot marine experiment
to generate energy from hydrogen
sulphide in Black Sea water through
a sulphide fuel cell

Project HYSULFCELL (BS ERANET)

International cruise with RV
"AKADEMIK" in July 2014 under the
leadership of prof. Beshkov
(participants from Bulgaria, Georgia,
Romania)




Blue energy: Wave energy ==

Pw ~ 2.1 kW/m
Ew ~ 18 MWh/m
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Western Black Sea Underwater Cultural Tourist =

Routes

Project aims at promoting Scuba Diving
adventure tourism and developing the
tourist potential of the Western Black
Sea region

Route of wrecks and artificial reefs

Route “Old submerged commercial
roads” (underwater archaeological
sites and artifacts)

The Natural Underwater Heritage
route

Route of submerged artefacts
exhibited in museums



Coastal strategies for risk assessment and disaster A
management

Storm Impact Database (archive and contemporaneous physical, geo-
morphological, ecological, socio-economic and socio-cultural data)

Coastal Risk Assessment Framework (CRAF) at regional level —
identification of hotspots;

Forecasting and Early Warning System (EWS) — based on Delft
FEWS (Flood EWS)

Decision Support System (DSS) — hazard modelling, DRR measures
efficacy, long-term prediction of coastal state using Bayesian Network
GL)

p— Projects MICORE, THESEUS, RISC-KIT

{ %" RISCKIT
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Disaster Management Cycle =

!

|

/ Community resilience
/ Evacuation plans

§ >
/ Risk communication
/ Early warning

" Management
Cycle

/
§
...
' The Disaster |

\ Flood protection
| Spatial planning

o
Where are the ho¥ " s
2. Cogstal Risk ™

[ 55" RISC-KIT




CRAF / Essence
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Phase 1! A coastal-index approach delimiting several hotspots

Vulnerability indicator Direct impact

Time i Afternative | Housshold
Accommodafion | 7| Displacement

Households Fiood dzpth damage

| Household Financiz
Building cofiapsz

R 4 insurance Matrix
A Households Recovery

Basinesses Reinstatement time & |

Erosion A\ Business SupplyChan —>
& Analysis

Regional Business
Disruption

Cthers

. | Business Fnancial
nsurance Matric > T
Recovery

Impact assessmengand multi-criteria analysis fod Ecosystems Ecosystem

Hazords
XBeoch 1D + inundotion model: Hasard

| Ecosystem Recovery

Risktoiife ] Risk tolife
Impact Assessment [INDRA mode) e :
ond use ond network A ity &

( Multi-Criterio Anolysis Food depth damage
Risk to life, hourehold dplocement, financol s Euiln’ing-ca:’apﬁs
recovery. ecoryvtems, utiites dorption,
transpor? disngtion, bur/ness divuption
\ Scored from 0 to 1 B preference weighting

Reinstatement time & |
Loss of senvioe
network analysis

Regional Utilities
2 Semvice Disruption

S P Reinstatement time & | fisioeal Baxwart
b Y Transport Trave! time network  —>1 S.:irit;[l%'rup(ian
) >

analysis

tarly Warning System / Decion Support System
— =

{ 25" RISC-KIT

Where are the hotspots?
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CRAF resulis ===

Inundation at Storage Time Step: 1
Modelled with LISFLOOD
T T
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Possible DRR measures —
Hazard influencing Vulnerability influencing
(struciiils Primary Non-primary
+ Beach nourishment Longer term preparedness and
BN iTeleli\AeI XY 4[=laleReloleli[e|MM miligalion measures
structures «  Managed retreat (spatial
* Breakwaters planning and buffer zones) *  Awareness raising

reinforcement » Raising floor height of asset measures

° m .
Submerged RICEKHENE Passive preparedness measures

« Property level resistance
measure
« Demountable defences

; * Early warning system
: / Active preparedness measures
- « Event effective evacuation

* Emergency response
» Ecosystem based (reefs, and planning

grass fields etc.)

™
Srhaw

* Moving assets out of risk
(e.g. boats, cars)
« Placing sandbags

What are potential solutions?
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FEWS / Structure & Domains

- GFS (Wind & Pressure)
Delft-FEWS : Mode! Adapter
——— Detft 30 FLOW-WAVE
- Fiow velocien (BLACK SEA)

20 wave apectre

Fow K Delft 30 FLOW-WAVE
- 20 wave spectra - (BULGARIAN SHELF)

Delft 30 FLOW-WAVE
(VARNA BAY)

Water Sevals
20 wove specoa
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How do you warn residents?



FEWS / Examples of prediction
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DSS / Bayesian network design

BOUNDARY CONDITIONS

RECEPTORS
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What are effective solutions?
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