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MODULE 4 - METHODOLOGIES AND
RECOMMENDATIONS FOR ADAPTIVE
MANAGEMENT IN THE BLACK SEA
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Introduction

e Context: Black Sea (basin-wide and
3 Pilot Sites)

e Challenge: sustainable management
of complex and dynamic coastal and
marine systems

e Strategy: perform multi-stressor
analysis of risks and impacts to
develop adaptive management
strategies and policy
recommendations

Adaptive Management

e (Case-specific e Best available
analyses knowledge

e Knowledge into e From science to
action policy

Machine Learning and Cumulative Effects
Artificial Assessment on
Intelligence-based risk present condition and
assessment future scenarios

Recommendations for
adaptive management,
planning and policy
implementation
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1. ADAPTIVE MANAGEMENT




@3, What is Adaptive Management?
iy’ General definition

Adaptive Management is a continuous and systematic process where one
learns from experience and adjusts actions accordingly.

Goals Knowledge Technology Inventory

| | | |

v

PLAN
Revised goals \
New knowledge — Adaptive >
O management 9
New technology / adeSt

MONITOR

Graphical representation of Adaptive Management as a continuous and systematic

process. Source: USDA and USDI 1994:E-14.0 Iearn by dOing

From Stankey, George & Clark, Roger & Bormann, Bernard. (2005).



@), What is Adaptive Management?
sy’ Key features

a Socially desirable/tolerable

a Ecologically sustainable

e Economically viable

° Technologically feasible

e Legally permissible

e Administratively achievable

The three core dimensions of sustainability e Ethically defensible (morally correct)

are in a hierarchical relationship.
(1)

From Barnard, S., & Elliott, M. (2015).



Q) How to operationalize adaptive management in a maritime context?
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Maritime Spatial Planning (MSP) is a
practical way to create and establish
a more rational organization of the
use of marine space and the
interactions between its uses, to
balance demands for
development with the need to
protect marine ecosystems, and to
achieve social and economic
objectives in an open and planned
way.

\
From Ehler & Douvere, (2009)

Introducing Maritime Spatial Planning (MSP)

International Forum for
MARINE [MARITIME SPATIAL PLANNING e
Ql D’

Kick-of€ Event, 1u-25 May 2010, Brussels (P UNESCO

\\‘“ % ! NoN -gv
03ITVE s :
SVSTAI uuug AUT iy
Bk DEVELOPMENT cApaUTY e /2 ({Tu\u"c
o 0A @

BU”—D‘NG —< DRIvesy

fr{ms;oumﬁ\’ S <4
MSP

cttoss
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™ How to operationalize adaptive management in a maritime context?
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[ DSTs are software-based instruments
designed to support an evidence-based
decision-making process (such as MSP
or Adaptive Management) in a
systematic, objective and transparent
way.

[ Users of DSTs span from policy- or
decision-makers, to scientists,
industry, practitioners, and even NGOs.

Introducing Decision Support Tools (DSTs)

Assessment of
Uses Conlflict Analysis__ environmental impact
16%, 8 DSTs N 18%,9 DSTs
\\\ Communication
e 18%, 9 DSTs
\ [
: . p
Socio-economic :

Analysis Data Gathering

4%, 2 DSTs / 2%, 1 DST

\

Economic Analysis

; T 2%, 1 DST
Site Identification _

L

20%, 10 DSTs \\ !
L
Governance Assistance
" " 6%,3DSTs

Scenario Creation and
Analysis >
o,
12%, 60518 ~~._Management Plan
Proposal
2%, 1DST

Purpose of use for Decision Support Tools (DST) (percentage within Marine Spatial Planning process).
From Pinarbasgi et al., (2017)



&,

BRIDGE-BS

2.Integrated Machine Learning and Artificial
Intelligence-based risk assessment framework




@\ What is Machine Learning/Al?

BRIDGE-BS

Artificial Intelligence (Al): Can be considered as a
broad field of computer science solving complex
I ing h -lik isi ki ..
Erob err:s,l L(J:sr:ng ulma.n ike decision :nab ing (;)roces:es ARTIFICIAL
xample: Chess-playing program, rule-based expe INTELLIGENCE
systems ; e

MACHINE

Machine Learning (ML): Data-driven methods that find LEARNING

patterns and trends from large, diverse datasets.
Example: An email spam filter trained on labeled emails,
using chosen attributes like sender, words, and links.

DEEP
LEARNING

Deep Learning (DL): A specialized branch of ML
especially powerful for big data analytics with neural
networks developed to learn patterns directly from raw
data, such as images, audio, or text.

Example: Your photo app that auto-recognizes faces and
groups pictures by person, learning directly from the
pixels, without hand-written rules like “find eyes and

Qose.”

1950s 1960's 1970s 1980's 1990s 2000's 2010




@ What can AI/ML do?
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Machine learning tasks Earth science tasks

Deep learning has become a powerful tool for understanding and predicting complex
Earth system and ocean processes by learning directly from vast, multi-source
environmental data.

a  Object classification and localization Pattern classification

Analyze satellite and sensor data: Automatically detect and classify patterns such as
ocean currents, algal blooms, oil spills, and cloud formations from raw imagery or

remOte-SenSIng data b Super-resolution and fusion
. . . . §x8 32 x32 Ground r l =1 \ ,\l N (;J:

Improve ocean and climate forecasting: Enhance numerical models by learning et Sbke i = T

. . . . . - : o g
nonlinear relationships between variables, leading to more accurate short- and long-term AV, it Ry ‘e
predictions (e.g., emulating ocean and earth system dynamics). B \\ : -'J‘ :

. . . . . N T
Monitor environmental change: Automatically track sea-level rise, glacier retreat, coral S ——
bleaching, and deforestation using time-series and image-based deep learning models. P

Time

Model biogeochemical and physical processes: Learn complex interactions between
atmosphere, ocean, and land components, supporting better understanding of carbon

cycles and ecosystem dynamics.
l i
Support autonomous ocean exploration: Enable underwater robots and drones to ?0) i
interpret sonar, visual, and acoustic signals in real time for mapping seafloor habitats or y P o ion e
detecting marine life (e.g. advanced control systems, and on-board data processing). i e ity ks

Decoder

Fuse heterogeneous data sources: Combine satellite imagery, in-situ observations, and A - ' ?
model outputs to produce high-resolution and more reliable environmental datasets. Embed ; ; ; ;

He Ioved to eat . Time

Reichstein et al 2019 https://doi.org/10.1038/s41586-019-0912-




® Emulators of Earth System Model

BRIDGE-BS

e Process-based numerical simulations are powerful but
computationally intensive
In such scenarios, emulators provide efficient supplement
Neural networks may be used to learn, approximate, and
predict trends and dynamics in spatio-temporal data, such
as simulation data

e Once trained, emulators can effectively model complex
system behaviors and predict changes over time based
on various types of inputs

e Analyses of these networks may highlight key ecosystem
drivers and indicators to support early warning systems
of for ecosystem changes or extreme events

e They may also help identify ecological regime shifts over
time, providing insights into transitions in ecosystem
states and their drivers.

Image: EUMETSAT/ESA



@ Why Use DL-based emulators for Risk Assessment?
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Process-based Simulations
4%, (e.g NEMO-BAMBHI)
DL methods can be used to build emulators of process-based models by =.":¢ﬁ’
training specialised networks. .H:”! i
By integrating diverse data sources and simulating nonlinear dynamics in the -
ocean environment, DL methods can be used to : l Training Data IVa“dation Test Data
Understand drivers and vulnerabilities - analyse drivers of change in ( Neural Network Emulator \
ecosystem dynamics across scales
Enhances early warning systems — detects and predicts hazards like storms, a0
algal blooms, and flooding. >
Learns to forecast
Automates pattern recognition — identifies critical features (e.g., pollution Ts i from past
plumes, anomalies) from raw data. \ )
Improves prediction accuracy & resolution — refines risk maps and supports 1 Inference I " T
data-driven decision-making. —_— > v
J ¥ Forecasted variables

Supports resilience & planning — provides actionable insights for coastal ’ﬁ é . )
management and policy Evaluate Skill

NeW 'nitial f_’z‘f:.‘,f/f/\ ﬁ \ ‘,.\‘;,‘ﬁ

States i RMSE o

Scenarios SSIM

Projections \_ Correlation Y,

~—



@\, Machine Learning/Al in Environmental and Ocean Sciences
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EMULATING BLACK SEA DYNAMICS

Model inputs — 2011-01-01

—| Encoder

—

Decoder

The Neural Network is based or an

Inputs are a sequence of images
from different variables changing
then in time and space

encoder decoder architecture often
used for sequential data processing
and generation.

e

30°E 33°E 36°E 39°E 42°E

The output is the forecasted
dynamics of Chlorophuyll-a in the
Black Sea
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—— NEMO-BAMHBI output

Northwestern Black Sea

-
o2}

---- Prediction (Emulator) = —— Climatology

Open Ocean

—
w

I

o
=
o

Chlorophyll [mg/m?3]
Chlorophyll [mg/m?]

N

Bosporus Site

Southwestern Blac

Results can be then analised over time and at different locations by comparing prediction from the network to the source

process-based modeling and its climatology used as baseline for comparison
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Drivers can then be analysed at different geographical
locations using perturbation analyses on the trained neural
network

The same can be done over different time periods and
including response to different climate scenarios

Southwestern Black Sea

Basin

Northwestern

Bosporus OpenOcean

Southwestern

Machine Learning/Al in Environmental and Ocean Sciences

Top 3 drivers by region — Early vs Late

Shares normalized over non-CHL inputs

B Physical WM Currents B Nutrients

Short-term (Days 1-3)

PAR 16.8%
Ammonium 11.2%
MLD 8.9%
000 005 010 015 020 025
Short-term (Days 1-3)
PAR 17.0%
Ammonium 13.2%
MLD 11.8%
000 005 010 015 020 025
Short-term (Days 1-3)
PAR
Nitrate 11.4%
Ammonium 10.8%
000 005 010 015 020 025
Short-term (Days 1-3)
PAR 19.9%
Ammonium 10.3%
Silicate 7.6%
000 005 010 015 020
Short-term (Days 1-3)
PAR 22.3%
Ammonium 9.3%
Silicate 8.2%

000 005 010 015 020
Median share (%)

[ Light B8 Other

Longer-term (Days 11-15)

Ammonium 13.5%

Ammonium

PAR 13.0%
MLD 8.2%
0.0 01 02 03
Longer-term (Days 11-15)
Ammonium 13.0%
MLD 12.7%
PAR 10.0%
0.0 01 02 0.3
Longer-term (Days 11-15)
22.4%
Nitrate 17.4%
PAR 15.9%
0.0 01 0.2 03

Longer-term (Days 11-15)

Longer-term (Days 11-15)

Nitrate

PAR 21.3%

Ammonium 12.3%

27.9%

0.0 0.1 02
Median share (%)

03
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s In conclusion:

European e G - Emulators are essential tools for addressing societal

Digital Twin . a0 needs using the best scientific knowledge

of the Ocean M - > Easy to integrate in European Digital Twin of the

B Ocean (EDITO) : Black Sea case as well as for other

\ i regions

=> Successful for testing what-if scenarios and deliver
short term forecasts
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3. Cumulative Effects Assessment tool (CEA)
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3.1 What do we mean by “cumulative” impacts / effects?

2 The marine environment hosts a variety of Cumulative impacts are those that result
human activities, which may become from the successive, incremental,
sources of negative impacts on marine and/or combined effects of an action,

species and habitats. project, or activity when added to other

existing, planned, and/or reasonably
anticipated future ones.

1 These impacts may be small or
insignificant when taken individually, or at a
fixed time, or at a particular location...

“a death by a

_ thousand cuts”
] ... But may have global repercussions
when combined.
.

From Cardinale, P. Introduction to Cumulative Impact Assessment and Management



©) 3.2 How can cumulative impacts be evaluated?
waaly? INntroducing Cumulative Effects Assessment (CEA)

1 Human activities (U) generate
pressures (P) which impact a series
of environmental components (E).
This is known as the impact chain.

] By combining quantitative and
spatial data on these three variables
(U, P and E), we can obtain maps of
cumulative impacts.

J This type of analysis is known as a
Cumulative Effects Assessment
(CEA), first published by Halpern et
al. (2008).

Figures adapted from Menegon, et al. (2018) and Halpern, et al. (2008)

generate

Permanent ice cover
Seasonal ice cover

Note: Results from CEA are used to support
decision-making within Maritime Spatial Planning.

CEAis a DST!

P —

O=NWLWWWWWhrhh=
OER WOOO=DOO®
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Sea

3.3 Risk-based Cumulative Effects Assessment in the Black

Distribution of cetaceans
(ACCOBAMS, 2019)

) |

> _“_%ﬁ% )

™ | 3

BASIN-WIDE

Climate Regulations (RMS)
Food Provisioning (PS)

AIM

- To identify hotspots of cumulative impacts on
target environmental components and core
Ecosystem Services in the Black Sea.

) To support the development of adaptive
management strategies in present and future
scenarios.

\_

f )

Carbon Sequestration (RMS)
Water Quality (CS)

WESTERN SHELF
(VARNA & BURGAS)

Habitat Maintenance (RMS)
Food Provision (PS)

\j\

N\ p—

AN

Fish Migration Route (PS) 4
\_ Buffering Against Anoxia (RMS) )

BS

Fishing effort (GFW, 2019) Land-based macroplastic (HCMR) | Sea-based marine litter (PMAR) Mean fish yield (METU)

1 4 case studies (3 Pilot Sites, 1
basin-wide)

2 Over 110 layers (including human
activities, anthropogenic pressures and

environmental components)

3 teams of local experts involved (one
per Pilot Site)



Environmental receptors

@), 3.4 Cumulative Effects Assessment in the Black Sea
aadly? Some results from the CEA analysis: Pilot Site 2 (Varna & Burgas)

Fig. 1. Contribution to total CEA score from
each U-E (human use - environmental
component) combination.

CEA score (%)

ANC;‘g‘é‘é- 00 oo JCHWM o0 14 00 00 07 14 11 00 00 00

BO";'E;’- o0 oo [FEN oo 01 00 00 03 (09 04 00 00 00
DOLP*:)”:?- 00 00 02 00 00 00 00 01 01 00 00 00 00
FISH-BLUEFISH _ 00 o0 |8 o0 01 00 00 03 [09] 03 00 00 00

33 .
FISH-REDMUL _ o0 00 00 06 00 00 07 00 00 00

15.7
F'SH'SPZRQE- 00 00 |14 00 03 00 00 03 04 03 00 00 00

ASHWAT_ 00 oo JEEf] 00 02 oo oo |06 [[15 BBl oo o0 o0
MA-PORP ool 2 00 06 00 00 05 10 08 00 00 00
Mg_é;'- 00 00 00 00 00 00 00 00 00 00 00 00 00
Mﬁll_gé- o1 Bl o1 01 00 00 00 OO0 00 ©01 00 00 03
Mf‘g‘; -~ 01 |04 o1 EOSM oo o00 00 00 00 01 00 00 | 02
ME?); - 02 02 00 05 00 00 00 00 00 01 00 00 01
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TURSIOPS _ (o

01 02 87l o1 o1 JoTHEEENEEZEN oo (o1 oo
857 1 1 ] { l 1 L 1 1 1 1
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g [ - T -
wn

COAST-INFRASTRUCTURE _
3.89

Human uses

CEA index score
Il o
1

2
s
>0

Fig. 2. Geospatial distribution of CEA index score (A). Smaller
panels represents the contribution to the total CEA index from
biological (B), physical (C), substances, litter and energy
pressures (D).

Results of the
Cumulative Effects
Assessment (CEA)
include, but are not
limited to:

-1 Contribution from
each U-E
combination to the
total CEA score

(Fig. 1)

1 CEA index score
per spatial grid cell
in each Pilot Area

(Fig. 2)
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4. Analysis of future scenarios with Cumulative
Effects Assessment (CEA)




‘) 4.1 Why look at future scenarios in adaptive management and Maritime
giadely? Spatial Planning?

O Future scenarios are imagined or projected
: ¥ t !
versions of the future. i

/ -\ “won’t ever happen!”
Possible

Future Knowledge
“might happen”

0 MSP is a future-oriented activity: its
purpose is to help us imagine a desirable
future and support short-term proactive
decision-making towards long-term

Plausible

Current Knowledge
“could happen”

The ‘Projected’ Future

objectives. T
. . . Probable
- The impending effects of climate change Current Trends

“likely to happen”

require preparation. By exploring and Potential .

. ) Everything beyond L ‘ Preferable
analysing future scenarios we can nefprassAtmamaGs Valuo ucgomonts
develop solutions through innovation and AT Rl
adaption. comn 0207 s v -+

where do we want to
©% o be 2 The “fqtures cone” depic.ts different types of future
N ’d scenarios based on how likely they are to happen.

From Mc Cawley et al. (2015)



@) 4.2 Analysis of future scenarios with Cumulative Effects Assessment
BRIDGE-BS (CEA)
Advantages and expected outcomes

0 Cumulative Effects Assessment can be carried out on the present condition, Aadaptive Management

as well as on future scenarios (as long as the relevant data is available).

1 Integrating CEA with scenario analysis allows decision-makers to prioritize
management measures based on risk intensity, spatial extent, and

relevance to policy objectives. _
monitor

0 Comparing CEA of present and future scenarios allows for the investigation of

the spatial and temporal variations of risk.
adjust

0 Assessing cumulative impacts in future scenarios also highlights the
implications of different management measures, whether positive or negative,
thus supporting adaptive management. learn by doing



D 4.3 Analysis of future scenarios with Cumulative Effects Assessment
ety (CEA)
BRIDGE-BS methodolog

[7] Aquaculture

[7] Fishing areas

[T Maritime Traffic flows

[7] Nature Protection Conservation

O Future scenarios were developed for each case
study area (3 Pilot Sites + basin-wide),
referring to the year 2050.

2 The 2050 scenarios integrated future
projections from state-of-the-art ocean,
atmospheric and ecological models in the Black
Sea...

2 ... as well as the visions of local stakeholders
for a desired future in their region.

2 The CEA methodology was applied to the
future scenarios in the same way as it was
done for the present condition.

The development of future scenarios for the 3 Pilot Sites involved
mapping realistic future developments in maritime sectors, in
collaboration with local stakeholders.
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4.3 Analysis of future scenarios with Cumulative Effects Assessment

.....................................

Cumulative

""" score 2050

Impact (CEA)

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

e Fishing / trawling
mmm | and-based activities
Maritime transport
Other

Contribution
of human
uses to
Cumulative
Impacts

o
~
o
~

PS2

=3
0
=]
N

CEA score
=
o

I
[=)

20

____________________________________________ - 150
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, - 75
vy |
Y/ A ] ................ - 25
| | | 0
Percentual i
difference with
2020 CEA score [ <42

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

- —75
I- —150

mmm Fish species of commercial value
mmm Marine mammals
Seabed habitats

Cumulative
Impacts
perceived by
different
receptors

o
~
=]
~

=3
0
=]
~

Comparing CEA from the 2050
scenario with the CEA from the present
condition (2020) highlights regions
where impacts have increased (in
brown), or decreased (in blue).

A decrease in CEA score compared to
the present denotes the achievement of
a “desired” scenario, as is the case in
PS2 here.

Based on results from these 4 case
studies, we conclude that a strong
reduction in industrial fishing and
maritime transport would significantly
reduce cumulative impacts, particularly
on commercial fish species.
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5.Recommendations for Adaptive Management,
planning and policy implementation




5.1. What are recommendations for?

Recommendations are addressed to policy-makers for developing adaptive management strategies to underpin a
sustainable Blue Economy in the Black Sea, both at local and regional level

Recommendations contribute to

Policy-making Planning and environmental goals Enhanced dialogue Business opportunities

o

o

Recommendations are grouped as

Area-based recommendations Ecosystem-based recommendations Blue Economy-based recommendations
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5.2. Ambition and challenges
BRIDGE-BS

Ambition - to have a real impact at the societal and policy levels by changing the current dogma of
management practices, which often lack long term vision and coherence.

Challenges

insufficient data / info

stakeholders' reluctance

1

TG

low confidence in predictions

{% limited resources and tools
v
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z’fk@”
I/ )

BASELINE

2

ANALYSIS

Define the current
environmental, socio-
economic, and policy situation
for each Site of Interest and
the Black Sea basin as a
whole.

Identify critical risks and
gaps in current
management practices.
Scientific and stakeholder’'s
inputs feed this phase.

5.3. How to develop the recommendations?

RECOMMENDATIONS

P —

SYNTHESIS

Integrate all findings into clear
diagrams, flowcharts, and
visual tools. Support adaptive
decision-making with easy-to-
use tools for stakeholders and
policy makers.
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Take-home messages from the 5 sections

1 Sustainable environmental management is “adaptive” when it consists of a continuous and systematic process of: i)
monitoring the effects of implemented measures, ii) learning from their outcomes, and iii) adjusting the course of action.

) Negative impacts caused by human activities at sea may
have an amplified effect when combined (cumulative
impacts).

A Emulators are essential tools for addressing societal
needs using the best scientific knowledge

A Easy to integrate in European Digital Twin of the Ocean _
(EDITO): Black Sea case as well as for other regions J  ACumulative Effects Assessment (CEA) tool is a
Decision Support Tool (DST) which evaluates cumulative

impacts spatially, by combining layers of human uses,
anthropogenic pressures and environmental receptors.

A Successful for testing what-if scenarios and deliver
short-term forecasts

) The analysis of future scenarios is helpful in developing
solutions for negative changes caused by climate change O The recommendations support managers and planners
through innovation or adaptation. looking to overcome the inherent uncertainty surrounding
climate changes and human activities, their effects, and
appropriate responses.

-1 Within adaptive management, the assessment of
cumulative impacts in future scenarios can provide
information on the efficiency of management measures
and support the “learning by doing” process.
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CAN BE USED TO INTRODUCE PEOPLE

PHOT

NAME/SURNAM

Erem ipsum dolor sit amet,
consectetur adipiscing elit, sed
do eiusmod tempor incididunt ut
labore et dolore magna aliqua.
Ut enim ad minim veniam, quis
nostrud exercitation ullamco
laboris nisi ut aliquip ex ea
commodo consequat.

PHOT

NAME/SURNAM

Erem ipsum dolor sit amet,
consectetur adipiscing elit, sed
do eiusmod tempor incididunt ut
labore et dolore magna aliqua.
Ut enim ad minim veniam, quis
nostrud exercitation ullamco
laboris nisi ut aliquip ex ea
commodo consequat.

DIN 2014 Demi / 24 PUNTO / ALIGN LEFT

PHOT

NAME/SURNAM

Erem ipsum dolor sit amet,
consectetur adipiscing elit, sed
do eiusmod tempor incididunt ut
labore et dolore magna aliqua.
Ut enim ad minim veniam, quis
nostrud exercitation ullamco
laboris nisi ut aliquip ex ea
commodo consequat.

PHOT

NAME/SURNAM

Erem ipsum dolor sit amet,
consectetur adipiscing elit, sed
do eiusmod tempor incididunt ut
labore et dolore magna aliqua.
Ut enim ad minim veniam, quis
nostrud exercitation ullamco
laboris nisi ut aliquip ex ea
commodo consequat.



I'T CAN BE USED WHEN A SUBJECT
IS EXPLAINED THROUGH LONG TEXTS AND
VISUALS

Lorem ipsum dolor sit amet, consectetur adipiscing elit, sed
do eiusmod tempor incididunt ut labore et dolore magna
aliqua. Ut enim ad minim veniam, quis nostrud exercitation
ullamco laboris nisi ut aliquip ex ea commodo consequat.
Lorem ipsum dolor sit amet, consectetur adipiscing elit, sed
do eiusmod tempor incididunt ut labore et dolore magna
aliqua. Ut enim ad minim veniam, quis nostrud exercitation
ullamco laboris nisi ut aliquip ex ea commodo consequat.
Lorem ipsum dolor sit amet, consectetur adipiscing elit, sed
do eiusmod tempor incididunt ut labore et dolore magna
aliqua. Ut enim ad minim veniam, quis nostrud exercitation
ullamco laboris nisi ut aliquip ex ea commodo consequat.
Lorem ipsum dolor sit amet, consectetur adipiscing elit, sed
do eiusmod tempor incididunt ut labore et dolore magna
aliqua. Ut enim ad minim veniam, quis nostrud exercitation
ullamco laboris nisi ut aliquip ex ea commodo consequat.
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AN ALTERNATIVE TO EXPLAIN
SOMETHING IMAG
THROUGH TEXTS A[\ID VISUAL

Lorem ipsum dolor sit amet, consectetur a%ipiscing elit, sed
do eiusmod tempor incididunt ut labore et dolore magna
aliqua. Ut enim ad minim veniam, quis nostrud exercitation
ullamco laboris nisi ut aliquip ex ea commodo consequat.

Lorem ipsum dolor sit amet, consectetur adipiscing elit, sed
do eiusmod tempor incididunt ut labore et dolore magna

aliqua. Ut enim ad minim veniam, quis nostrud exercitation
ullamco

Lorem ipsum dolor sit amet, consectetur adipiscing elit, sed
do eiusmod tempor incididunt ut labore et dolore magna
aliqua. Ut enim ad minim veniam, quis nostrud exercitation
ullamco laboris nisi ut aliquip ex ea commodo consequat.
Lorem ipsum dolor sit amet, consectetur adipiscing elit, sed
do eiusmod tempor incididunt ut labore et dolore magna

aliqua. Ut enim ad minim veniam, quis nostrud exercitation
ullamco

IMAG
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CAN BE USED TO SHOW ONE
PARTICULAR IMAGE
NOTE: NEEDS TO BE USED WITH
A WHITE FRAME




