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Lake ecosystems - distribution

HydroLAKES database:

e Lakes above 1 ha

* 1.4 million individual lakes

« 2.67 million km?2 surface area
« 7.2 million km of shoreline

181,900 km3 water storage HydroLAKES v1.0

hydrolakes.org
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Lake ecosystems - importance v {RIU

Support a high biodiversity
(aquatic and terrestrial)

Support numerous ecological
processes (terrestrial, aquatic,
atmospheric)

Support socio-economic
development (different spatial
scales)

Places of cultural identify

Printed by the Department of Natural Resources,
Wildlife Resources Division, Aquatic Education Program.

https://sites.google.com/site/trogdonjoshua4thper/part-4-ecological-relationships-among-organisms/ecosystem
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Lake ecosystems - threats m{RIuU

» Over the last decades, climate and land-use e D ® = B8 | A
changes emerged as drivers | | | e |

causing biodiversity and ES loss (IPBES, 2019)

 The main consequence was the environmental | A e
degradation (e.g., eutrophication) and = =] =
consequent decrease of ecological status

« Different environmental agendas aim to
restore ecological status and subsequently | & | .,
the provision of ES (EU Green Deal, &
Biodiversity 2030, WFD, SDGs, UN Decade for -

Restoration, Paris Agreement) o e
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Lake ecosystems - threats m{R LU

reverse

Ecosystem services

https://www.cbsnews.com/news/satellite-photos-aral-sea-disappearing/
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Lake ecosystems — ecosystem services MR U

Ecosystem services — benefits people obtain from the environment (MEA, 2005)
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Lake ecosystems — ecosystem services v {RIU

SERVICES

Ecosystem Services -s-
Volume 25, June 2017, Pages 82-88 Ve

N AR

ELSEVIER

3000
Analysis of publication trends in ecosystem .
services research
Kelsey McDonough 2 & &, Stacy Hutchinson 2 &, Trisha Moore 2 &, |.M. Shawn Hutchinson P& -g 2000
.i"; 1500 o= m————
“Scholarly journal publications on the topic of 3 J ==
. . £ 4
ecosystem services have substantially grown S o F
throughout the past decade, (...). However,
several challenges in the field of ecosystem 500
services still remain, including conflicting ez
approaches to ecosystem services terminology, 0
l . F t . h h t h d d 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
classification schemes, research methods, an vear
reporting requirements.
SCOPUS Web of Science CABl === =Environmental Sciences & Pollution Management
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Lake ecosystems — research needs

“major knowledge gaps remain in assessing
current rivers and lakes condition across Europe

and changes over time in pressures linked to JRC SCIENCE FOR POLICY REPORT
climate change, chemicals and biodiversity issues,

o Mapping and Assessment of Ecosystems
and on the response of ecosystems to multiple and their Services: An EU ecosystem
pressures.” (Maes et al. 2020) assessment

orgia Kakoulaki, Eduare acaa al
rella, Albert 0gaz i, Oihane Fernandez gldeFmand Santos-Martin

Joint Centre, Agency, DG P Topic Centre on
Biological Divi ﬂslyE pnnTpl ic Centre on Urban, Land and Soil Systems

2020

Mapping current and future freshwater ecosystems

services is imperative to bridge these gaps and
achieve environmental targets
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Lake ecosystems - nature-based solutions

Planning nature-based solutions: Principles, steps, and
insights

Christian Albert , Mario Brillinger, Paulina Guerrero, Sarah Gottwald, Jennifer Henze, Stefan Schmidt,
Edward Ott & Barbara Schréter

Ambio 50, 1446-1461 (2021) ‘ Cite this article
11k Accesses | 41 Citations ‘ 28 Altmetric | Metrics

00 06 O

Place- Evidence Integration Equity Trans-
specificity base disciplinarity
O
Planning principles , Qg

and steps within pevelop soluzj,

strategie
governance context : Realize an®

monitof

Co'deflne . .
setting 3 Criteria
Understa®™
challeng®®

Challenge- Ecosystem Practical
orientation process viability
utilization

International conference “Nature-based solutions for

improvement of water quality and river basin management”
26-27 October 2022, Riga, Latvia

“Implementation of River Basin Management Plans
of Latvia towards good surface water status”

-‘ o . "
NG Z/KEGOOS | EU LIFE Programme integrated project



Lake ecosystems — nature-based solutions and ES E10®

Planning nature-based solutions: Principles, steps, and

insights
Place- Evidence Integration Equity Trans-

Christian Albert , Mario Brillinger, Paulina Guerrero, Sarah Gottwald, Jennifer Henze, Stefan Schmidt,
Edward Ott & Barbara Schréter

Ambio 50, 1446-1461 (2021) | Cite this article

specificity base disciplinarity
11k Accesses ‘41 Citations |28 Altmetric ‘ Metrics 0
Planning principles e
and steps within oev;‘;fezc;éuno,,
° ° (] L] - s . d
« Define the setting by listing governance context Realize

monitof

existing/potential ES

« Assess the potential impacts of the NBS on
the ES in the affected area Co-defing

setting s Criteria
Understa®™
chzlieng®®

Methodologies and tools
are needed for ES
assessment and mapping

« Assess the potential impacts of the NBS on
the ES in the affected area
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Lake ecosystems — what does the research says? OO

fis

( 1dentification | CICES V5.1 ES classification at section level.
A Articles removed before Regulating & Maintenance, Provisioning and Cultural.
Google Scholar = 159 — scree,ll,:l%plicate records . .
SCOPUS = 176 removed (n=152) Temporal/spatial perspective
WOosS = 282
J Spatial extend
[ Screening ]
. ES classifications and dimensions
Articles screened (1) : —
(n - 465) — exclusion criteria
=dsn) ES sections assessed
[ Inclusion | J Methods applied
e 2000-2021 Lake ES types mapped and validation of the results
i T R Bl Objective of the study and drivers of change
International conference “Nature-based solutions for - /fz(' 5 EU LIFE Programme integrated project
/N ood c g integrated proj
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Number of Studies

Lake ecosystems — what does the research says? OO

o = N W b~ U O N

2015 2016 2017 2018 2019 2020 2021

Years

Fig. 2. Number of studies per publication year.

« Most of the studies are very recent

« Studies focused on mapping lake
ecosystem services have been
clearly overlooked

 Thereis an urgency in developing
studies on mapping lake
ecosystem services

International conference “Nature-based solutions for

improvement of water quality and river basin management”
26-27 October 2022, Riga, Latvia

“Implementation of River Basin Management Plans

| EU LIFE Programme integrated project
of Latvia towards good surface water status”



Lake ecosystems — what does the research says? OO

From 29 studies only 1 validate the models 2 Poor results exploitation
| > .

®2 Reduced credibility of the

outputs
a . et eaive b
m 1 focus/objective
B Environmental (planning/management)
q o és;i]o(;z:iccrr;omic (development/planning) 14
A “Environmental
g, (planning/management)” was
. z the focus of 27 works (90 %), 26
. (87 %) had a “socioeconomic”
U » | - Focus and 7 (23 %) an “economic”
Need for quantitative and | ,.....co.. Focus
robust approaches
International conference “Nature-based solutions for AN l/ ood EU LIFE Programme integrated project
improvement of water quality and river basin management” 5:82"\\/ater IP | o'fm,_‘;'f\get”;jvt;‘:gs°;£‘c’,egﬁfjc'2 wj?jfset’:ti’;t Plans
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Lithuanian lake ecosystem services: impacts of climate and land-use ™ (R [u]
change” (LACLAN)

Lithuanian lake ecosystem services:
impacts of climate and land-use change

(LACLAN)
Develop a quantitative 6 ES (stakeholders):
methodological framework R 2 Provisioning
to assess multi-temporal 2 Regulating & Maintenance
provision of lake ES 2 Cultural
3 time periods: < ‘
Past — Present - Future
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Lithuanian lake ecosystem services: impacts of climate and land-use IIIGO
change” (LACLAN)

Lithuanian National Ecosystem Services
Assessment and Mapping
& = O il

MARINE PROVISIONING ES CASE STUDIES

TERRESTRIAL

¢ O [ e

CULTURALES DRIVERS OF CHANGE MISCELLANEQUS

REGULATING & MAINTENANCE ES

linesam.mruni.eu
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Lithuanian lake ecosystem services: impacts of climate and land-use

change” (LACLAN)
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Lithuanian lake ecosystem services: impacts of climate and land-use m{RIU
change” (LACLAN)
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Lithuanian lake ecosystem services: impacts of climate and land-use EIGO
change” (LACLAN)
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| ©
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inhabitants per km?
Predominant land cover is agricultural  § E
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Lithuanian lake ecosystem services: impacts of climate and land-use noo
change” (LACLAN) - workflow

‘\' [ Stakeholder involvement ’
B ‘ ’ 1,‘,,\—”—‘,,

WP1 T

[K

ES se

 Literature Review e _—
« ESand case study selection services
 Indicators and methodology ]

« Scenario development '|

WP2 and demand
 Data collection and analysis EE B
« Assessment and mapping (multi-temporal and
Impact of climate Local socio-

multi-scale) mpce || o
« Recommendations and synthesis

(scenario analysis) (case studies)

Synthesis and
recommendations
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Lithuanian lake ecosystem services: impacts of climate and land-use
change” (LACLAN) - workflow

(provisioning, regulating, cultural)

[ 6 ecosystem services

]

[ supply, flow, demand

'

'

' ™
Biophysical Socio-economic
indicators indicators
A AN
' ™
Remote Sense Open-datasets and
Imagery statistics
A AN
' ™
e.g.. water indices: e.g.. hotels, water
Chl a. SPM. ST sports and activities

Climate Change

|

(based on climate projections)
S

~

Land-Use Changes
(based on CORINE)

-

Socio-Econo
(based o

mic Changes
n SSPs)

e.g., RCP 4.5 and RCP 8.5

1990, 2000, 2006, 2012, 2018

-~

e.g., SSP Publi

¢ Database v2.

h 4

Automata

[ Logistic-Markov—Cellular

1

——

5 future scenarios

(2050)

!

Quantitative ES models

A

LACLAN - WP2

International conference “Nature-based solutions for
improvement of water quality and river basin management”

26-27 October 2022, Riga, Latvia

EU LIFE Programme integrated project
“Implementation of River Basin Management Plans
of Latvia towards good surface water status”



Lithuanian lake ecosystem services: impacts of climate and land-use 0oo
change” (LACLAN) - workflow

5 Ecosystem Services: P, RM, C

Fibres and other materials
for construction
Suppl
Water used for non- PPY
drinking purposes
Maintenance of nursery
populations
nutrient

regulation Demand

recreation
International conference “Nature-based solutions For /\"‘Z/ 0od ‘ EULIFE Programme ntecysted project
improvement of water quality and river basin management” 5:82"\\/ater IP OF‘Lvai";etnofv:r’gs°goo“c’f;ur?asc"; By e
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Lithuanian lake ecosystem services: impacts of climate and land-use
change” (LACLAN) = preliminary results

Fibers/and other materials for construction - Supply

v

Reed areas (other vegetation)

l

1990—-2000—-2006—-2012-2018

Google Earth Engine

>  Landsat 5 - Landsat 7 — Landsat 8

l

Remove misclassified pixels

(ortophoto maps)
Normalized aquatic vegetation index
(NDAVI)
International conference “Nature-based solutions for AN l/ ood EU LIFE Programme integrated project
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Lithuanian lake ecosystem services: impacts of climate and land-use

change” (LACLAN) = preliminary results

Fibers/and other materials for construction - Supply
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Lithuanian lake ecosystem services: impacts of climate and land-use
change” (LACLAN) = preliminary results

Water For non-drinking purposes - Supply

|

Water occurence (area)

l

JRC Global Surface Water

l

|

Hydrolakes Database

l

Average depth per lake

l

>  Water Volume

1990-2000-2006-2012-2018

International conference “Nature-based solutions for

improvement of water quality and river basin management”

26-27 October 2022, Riga, Latvia
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Lithuanian lake ecosystem services: impacts of climate and land-use

change” (LACLAN) = preliminary results

Water for non-drinking purposes - Supply
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Lithuanian lake ecosystem services: impacts of climate and land-use

change” (LACLAN) = preliminary results

Water for non-drinking purposes -
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Lithuanian lake ecosystem services: impacts of climate and land-use
change” (LACLAN) = preliminary results

Water for non-drinking purposes - Demand
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Maintenance of nursery populations - Supply
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Lithuanian lake ecosystem services: impacts of climate and land-use

change” (LACLAN)

Maintenance of nursery populations - Supply
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Lithuanian lake ecosystem services: impacts of climate and land-use EIGO
change” (LACLAN)

Maintenance of nursery populations - Flow
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Maintenance of chemical conditions- Supply
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Maintenance of chemical conditions- Supply
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change” (LACLAN)

Maintenance of chemical conditions- Flow
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Lithuanian lake ecosystem services: impacts of climate and land-use

change” (LACLAN)

Maintenance of chemical conditions- Demand
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Direct and indirect cultural outputs (recreation) — Supply
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Direct and indirect cultural outputs (recreation) — Supply
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Direct and indirect cultural outputs (recreation) - Flow
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Lithuanian lake ecosystem services: impacts of climate and land-use

change” (LACLAN)

Mapping and assessment of freshwater ES (lakes) allows to understand their role in:

« socio-ecologic systems

« supporting the implementation of
European Policies and international
environmental Agendas

« supporting regional environmental
management and spatial planning

« predicting (via scenario analysis) the
impact of Future climate and land use
changes

« support various NBS process steps
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