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The welcome page belder,

The Lakes

Garda, Balaton, Neusiedl and Charzykowskie
lakes have different geographical and
morphological features, different trophic status and
human exploitation. However, the four lakes have
primary socio-economic importance within their
respective regions, due to the multiple use of their
waters (i.e. irrigation, drinking, tourism, etc.) and
surrounding areas.

For this reason they were considered for the
EULAKES project, in order to assess the role of
climate change on lakes ecosystems and

[ulakes Mndel evaluate the various threats menacing the future

use of these important freshwater resources.

The EuLakes model represents a new integrated approach to investigate, map

and compare vulnerability of big lakes. e —
The outputs of the projects are here collected, managed, shared and interpreted
to be easily reachable and understood by lakes' stakeholders and decision makers in ==
a rapid and efficient way to support the environmentally educated decision ¥ Charzykowskie
making.

The outputs are explained for their importance and use to the lakes's stakeholders,

and a specifically built geographical interface allows the viewer to easily localize the
data concerning his/her specific area of interest.

http://www.eulakes-model.eu/
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Overview of the Outputs Search Engine webGIS OGC Services Prediction models
Full text search Geographically referenced Open Geospatial Consortium
outputs standards
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EuLakes Model

The Eulakes model represents a new integrated approach to investigate, map and compare vulnerability of big lakes.

The outputs of the projects are here collected, managed, shared and interpreted to be easily reachable and understood W overview of the
by lakes' stakeholders and decision makers in a rapid and efficient way to support the environmentally educated decision  Cutputs

making. @ wehGls

The putputs are explained for their importance and use to the lakes's stakeholders, and a specifically built geographical Q search engine
interface allows the viewer to easily localized the data concerning his/her specific area of interest. = 0ECD model
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Descriptions

Garda, Balaton, Neusiedl and Charnykowskie lakes have different geographical and morphological features, different

webGIS Overview of the outputs
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FulLakes

Overview of the outputs
Past

These researches are useful to reconstruct the secular evalution of the ecological status of the |akes, defining therefore
paselines (the lake status bifore antropological impact) and to establish restoration objectives to reach.

W

# Ecological evolution; lake sediment studies
= Colonisation History by Harmiful Algae
o YWyater guality time series studies (2004-2010)
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Present

Innovathve researches carried out within the Eulakes projects to Imgrove our current understanding of the state of the
lake

= Existing monitaring systems
& Shorezone Functionality Index

Future

Climatic models have been created to describe the probable variation in temperature, precipitation, wave heats, extreme
events and other climate factors from present to year 2100

CENTRAL
EUROPE

L3
*

e |akes Vulnerability

Lakes Management

» Lake skateholders
e Existing lake managemant plans and strateaies
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FulLakes

Search Engine

Search for: m Options

Match: @ any search words @ all search words

W

category: Al . [v]

Results per page: | Overview of the outpuis
Lake description
webGIS
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Search results for: «Cyanobacteria in a1 catesories

Cyanobacteria Options

18 results found.

CENTRAL
EUROPE

Refine your search by category:  Overview of the outputs (13)

L3
*

Ff?‘ €D \uisance cyanobacteria species - EuLakes Model

.. Cyanobacteria (blue-green algae) are gram negative bacteria. They represent the most primitive and ancient organisms with
g oxygen-generating photosynthesis on earth (Sandeep ...
V¥ Terms matched: 1 - Score: 350 - 18k - URL: hitp.//www eulakes-model eu/outputs/nuisance-cyanobacteria-species._html

&1?‘ e Bathymetry Study (Lake Charzykoskie only) - EuLakes Model

.. Cyanobacteria are a widespread group of organisms colonizing all ecosystems They are common inhabitants of freshwater

[ £
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# Home

Details - Lake Garda

£ ':||:|Remote sensing data
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Q4 gearch engine

= CJECD model
4 OCG Services
& EulLakes Praject

Help

The layers with this
symhols @ are guen-able,
soyald can click on a
feature and abtain it's

valles

Legend

Pq_r_n_ orophyll "a” 2 '_J.-.!A
HE o

Georeferenced data: base cartography + Projects
outputs + remote sensing data + climate change data
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WebGIS

Layer Query
Feature Information:
* Reports broken down into small pieces (i.e SFI)

Torri del Benaco, 19th September 2013
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Details - Lake Garda

» Map layers
+ Lakeinfo

8

Vegetation vegetation absent
heterogeneity: or exotic

SFI: 3

Length: 3.81361 km

3.2.7 Homogeneous stretch 70

There strecth is mainly composed by
steep hare rocks fallino into the water.
The SFI software favour the absence of
grass in this casze, but in reality | think
that, even ifthis stretch is avery natural,

M Home

W overview ofthe
Cutputs

Q gearch engine

&

QECD model
QCG Services

o

EulLakes Project

Help

The layers with this

symbols @@ are qu @
s0yau can click on DPresence of reed

feature and obtain @Shorezone Functionality Inciex E
values 4 I[FBase data

@DWastewater treatment plarts @@ @
Legend @D oz
- | $|:| Pipes

@D Hydroeletric povwer plants o

@D Municipalty @)

@ Other lakes €

@D Streams @@

@Dcmchmem area

$|:| Glaciers of Garda basin

@D Landuse (Corine)

$|:| Beach

@ Lake boundary [28]
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GIS Users
GIS Users

EULAKES Model
Geo database

Web Services ; }

GIS Users

WebGIS Users

OGC Web Services for the standardization and interoperability
of the geospatial data (Web Map Service)
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OCG Services

A& Home W overview of the Qutputs Q search engine @ webGls 4 0GC Services ZPrediction models & EulLakes Project

Eulakes Balaton A Home

W overview of the Qutputs

Layers: Q search engine

Balaton i e

balaton_cdom_2004
balaton_cdom_2005
balaton_cdom_2006
balaton_cdom_2007

£ Prediction models

 EulLakes Project

balaton_cdom_2008 =
balaton_cdom_2009
balaton_cdom_2010
balaton_chl_2004
balatan_chl_2005
balaton_chl_2006
balaton_chl_2007

0GC Services

* Common data for Eulakes
project

* Eulakes Balaton

e, * Eulakes Charzykowskie
balaton_chl_2008
balaton_chl_2009
balaton_chl_2010
balaton_tsm_2004

* Eulakes Garda

* Eulakes Meusied|

balaton_tsm_2005

getCapabiliies | geturl

-l

Layer: Balaton

Web Services for the standardization and interoperability of the
geospatial data (Web Map Service)

* Preview of the layers

* “Get capabilities”: download directly the description of each lake
service + future climate change scenairios

* “Url”: obtain the address where the service is stored
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OECD Select the lake of your interest: @ @ @ @

The lake could be

Ultra-oligotrophic Phosphorus mean chlorophyll mean chlorophyll max Secchi disk depth
Ultra-oligotrophic <=4.0 <=1.0 <=25 ==12.0
Dligotrophic ==100 ==25 == 8.0 ==60
Wesotrophic 10.0-35.0 2580 8.0-250 6.0-3.0
Eutrophic 32-100 8.0-250 250-750 3015
Hypetrophic ==100.0 == 250 ==75.0 ==1.5

* predict the interactions between chlorophyll, phosphorous and
water transparency, based on the OECD equations

Lake Neusied|

value for annual mean phosphorus | 77 Update graphs

Relationship between annual average of total phosphorus and annual average coneentration of chlorophyll
0

Combined QECD

Chla [annual mean] (pg P 171

25
| Combined OECD walue from PT annual mean

20~ M shallow OECD
15 - Ml Shallow OECD value from PT annual mean

-20 a 20 40 ) &0 100 120 140

TP [annual mean) (g P 171
Eguations used: Combined OECD
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5 | Model predictions:
rulakes| Cyanobacteria concentration

: O\ @ @
Cyanobacteria s e s oryourrierest 000

Lake Charzykowskie

Walue for annual mean phosphorus - 103 Update graphs
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Relationship between annual average of total phosphorus and eyancbacterial biomasses

|
General modeal !
I
1

g 1
M General model value from PT annual mean ! T
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Cyanobacterial biomasses [mm?® m-3)

=20 o 0 40 ] a0 100 120 140

TF [annual mean) [pg P 171)

* predictcyanobactiera concentration in correlation with
phosphorus and chlorophyll presence
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Model predictions:
c.  chlorophyli-a prediction
model concept and
input & output data S
types

(Time series)
Figure 15 Central Basin - Alb scenario
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‘Water temperature, suspended sediment concentration,
‘phosphorus , algae biomass & chlorophyll-a concentration

Influent nutrient
concentrations
(Time series)
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Physical model is

w4 .
different for each lake
Morphological parameters
Lrilglt}:‘:;es (number of sub-basins, depth,
Main Other area, volum e, stratification,
thuy — W 1_ butaiss location of inflows and

tnbutanes outfl DW(S))
I Biochemical and physical

Easml
““ constants, parameters and
Basin 2 i . functions o

Basin3 Sediment P content, initial
values
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Change of summer maximum chlorophyll-a concentrations in the 4
basins of Lake Balaton as a function of climate change and nutrient load

EULAKES model results

Years
(decades)

Climate Scenario Alb
Phosphorus load reduction: 0 %

Climate Scenario Alb
Phosphorus load reduction: 50 %

2011-2020

2031-2040

2051-2060

2071-2080

2091-2100

Legend

% ofreference year
(1994)

<100 |[100-140|140-180| >180
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EULAKES model results

5 L‘Ek)) Change of annual average and annual maximum chlorophyll-a
JRaRes concentrations in the 3 basins of Lake Neusiedl as a function of climate
change
Years Climate Scenario Alb Climate Scenario Alb
. (decades) Annual average Annual maximum
§§§ 2011-2020
222
' 2031-2040
Ty
i
= =§ 2051-2060
|.|.|=§
o
o 2071-2080
2091-2100

Legend

% ofreference year
(1994)
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EuLakes

Internet Address of the EULAKES Model Web site:
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http://www.eulakes-model.eu/
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