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transforming economy for a sustainable future  
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The  European  Green  Deal  for  the  

European  Union  demonstrates  the  

Commissionõs commitment  to  tackling  

climate  and  environmental  problems . It  is 

a new growth  strategy  aimed  at  

transforming  the  EU into  a fair  and  

prosperous  society  with  a modern,  

resource -efficient  and  competitive  

economy . 

It  also  aims  to protect,  preserve  and  

enhance  the  EU's  natural  capital  and  

protect  the  health  and  well -being  of 

citizens  from  environment -related  risks  

and  impacts . And  it  contains  several  

elements,  which  are shown  in  the  

diagram . 
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The ,,EU  Algae  Initiative"  aims  to 

unlock  the  potential  of algae in  Europe  

by increasing  sustainable  production,  

ensuring  safe consumption  and  

promoting  the  innovative  use of algae 

and  algae-based  products . This  will  

contribute  to achieving  the  objectives  

of the  European  Green  Deal . 
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Algae and the 

European 

Green Deal  

Preserving and 

restoring 

ecosystems and 

biodiversity  

Providing clean, 

affordable and 

secure energy  

Farm to Fork 

Strategy  

Mobilizing 

industry for clean 

and circular 

economy  

A zero pollution ambition for 

a toxic free environment  

Increasing the 

EUôs climate 

ambition for 

2030 and 2050  

Å Wild algal biomass from blooms 

ð a threat & recourse   

Å Harvesting biomass  - clean and 

safe environment  

Å Biogas from algal biomass  

Å Biogas upgrading using algae  

Å Algae used as fertilisers  for 

biomass plantations  

Å Algal biomass as slow -release 

organic fertiliser , soil improvers  

Å Sustainable and innovative feed 

- better quality  protein source  

Å Excess biomass if 

harvested  is a cheep 

recourse for various 

valuable products  

Å Facilitate increase in 

recyclability and 

sustainable use of the 

renewable recourses  

Å Algae absorbs nutrients (natural filters) 

released to freshwaters from agriculture  

Å Eliminated excess algal biomass reduce 

eutrophication of inland water bodies 

and nutrient flow to the Baltic Sea  

Å Elimination cyanotoxins with biomass ð 

reduce risk of contamination  

Å Recycling nutrients through algae processing  

Å Mitigation of CO 2 by 

temporal sequestration 

into biomass of plants  
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Two ,,Our Balticò Conferences 

29 September 2023  

27-28  September 2020  

RECOGNISING  that  the  legal  objective  to reach  

Good Environmental  Status  by 2020  as required  by 

the  Marine  Strategy  Framework  Directive  will  not  be 

achieved  for  the  whole  Baltic  Sea and  therefore  

urgent  additional  efforts  are  needed . 
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The Baltic  Sea Action  Plan  (BSAP) updated  in  2021  maintains  

all  previously  agreed measures  and  adds  new measures  to  

reinforce  existing  efforts . 

Eutrophication  remains  the  major  environmental  threat  to the  

Baltic  Sea. It  leads  to strong  algae  growth  and  anoxic  or  hypoxic  

conditions  that  affect  the  entire  ecosystem . 

V Eutrophication  is  caused  by an  excessive  input  of  nutrients  from  

natural  sources  and  by various  human  activities . 

V Riverine  inputs  are the  main  source  of N and  P, with  diffuse  sources  

(35% from  agriculture)  accounting  for  a large  proportion . 

V The historical  loads  in  bottom  sediments  contributes  to  the  main  stock  of 

nutrient  and  eutrophication . 

A significant  reduction  of nutrient  inputs  from  diffuse  sources  

(mainly  agriculture)  has  not  been  observed .  

V BSAP provide  Maximum  Allowable  Inputs  (MAI) and  Nutrient  Input  

Ceilings  (NIC) for  all  countries  in  order  to  achieve  good environmental  

status  regarding  eutrophication .  

V The annual  NIC  for  Lithuania  are 35  752  t  N and  878  t  P,  

     for  Poland  ð157  923  t  N and  4 291  t  P. 
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ALGAE ð ECONOMY BASED 

ECOLOGICAL SERVICE OF AQUATIC 

ECOSYSTEMS  

 

Nature Research Centre : Judita Koreivienƛ, Jǆratƛ Karosienƛ, Jǆratƛ Kasperoviľienƛ, Riľardas 

Paģkauskas, Olga Narkeviľienƛ, Eugenija Bakģienƛ, Dmitrij Morudov, Kornelija Buzytƛ  

Adam Mickiewicz University : Beata Messyasz , Bogusġawa Ġŋska, Radosġaw Pankiewicz , Ġukasz Tabisz    

JSC Baltic Environment : Loreta Drazdienƛ, Jokǆbas Drazdas, Alvydas  Zagorskis , Balys  Rutkauskas , 

Kristina Vitkutƛ, Leonardas  Chotkeviľius, Danguolƛ Tamkeviľienƛ, Karolis  Inľiura, Mantas Vyģniauskas  

Institute of Nature Conservation PAS: ElŮbieta Wilk-WoŬniak, Wojciech Krztoŗ, Edward  Walusiak , Martyna  

Budziak , Maġgorzata Ġaciak 

Nature Heritage Fund : Zenonas Gulbinas, Vaidotas Valskys, Raminta Mikalauskienƛ, Argaudas  Stoģkus 

JSC SPILA : Vytas Rimkus, Daiva Semƛnienƛ,  Andra Rimkuvienƛ 

ASSOCIATED BENEFICIARIES 

COORDINATING 

BENEFICIARY 

CO-FINANCED BY 

Project duration: 01/08/2018 ð 30/11/2023  

Budget: 3 674 830 Eur  (EU contribution 59.7 %) 

Acronym: AlgaeService  for LIFE  

Project No: LIFE17 ENV/LT/000407   
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The goal of the project is to promote best practices in ecological services and 

the circular economy approach by implementing an innovative complex 

system.  

Objectives  

Å To demonstrate  integrated  

efficient  management  of 

nutrients  and  algal  blooms  

through  the  harvesting  of 

macroalgae  mats  and  

cyanobacteria  scums  

Å To test  and  demonstrate  the  

redesigning  of harvested  

biomass  into  potentially  

valuable  products  

Å To raise  awareness  to  

environmental,  water  quality  

and  health  hazard  issues  

  Actions  

A1  Overview of algae harvesting instruments, technical 

sketches, permits  

B1  Construction, testing and demonstration of 

harvesting devices  

B2  Testing biomass agglomerations and water quality 

based on traditional and distant methods   

B3  Testing algae biomass for low and high value 

bioproducts  

C1 Monitoring impact of the project actions on 

ecological and economic benefits  

D1  Raising awareness and dissemination project results  

D2  Replication and transfer of the project results  

E1  Project management and monitoring  
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Algae and the 
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ambition for a toxic 
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Leave no one 

behind  
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Mobilising  
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Algal blooms in standing and floating water ecosystems  

CYANOBACTERIA   
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Algal blooms in standing and floating water ecosystems  

https://www.eea.europa.eu/highlights/eutrophication -

remains -a-major -problem  

According  to  the  European  

Environment  Agency,  ~23 % 

(563 ,000  km 2) of  the  seas and  

oceans  around  Europe  are 

affected  by  eutrophication . 

 

The situation  is the  worst  in  the  

Baltic  Sea - up  to  99 % of the  area 

is affected  by  eutrophication . 

Vulnerable  because  it  is  closed  sea 

- the  water  turnover  time  is ~30  

years  (Stigebrandt  2001 ) 

 

The Baltic  Sea basin  is  four  times  

the  size  of  the  sea area  (~1.7 

million  km 2) and  has  a population  

of  85  million  people . Agricultural  

areas  in  the  west  and  east  account  

for  60 -70% of the  basin's  area  

 

Blooms  cover  Ḑ200 ,000  km 2 

Cyanobacteria  bloom  in the  Baltic Sea, 2005 .  

Satellite image from NASAõ s Terra satellite, MODIS 

instrument.  

Stockholm  University, 
Department of Ecology, 

Environment and Plant Sciences  

Preserving and 

restoring 

ecosystems and 

biodiversity  
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Simnas  

Tynieckie  oxbow  lake  

Podkamycze  

ü Cyanobacteria blooms are usual in inland 

aquatic ecosystems.   

Curonian  Lagoon  

Dolichospermum Aphanizomenon Microcystis 

Cyanobacteria  

Preserving and 

restoring 

ecosystems and 

biodiversity  
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Algal blooms in standing and floating water ecosystems  

Kaunas Reservoir, 
September 2020 

ü Decrease in water clarity and biodiversity  

ü Increase in sedimentation of organic matter  

ü Oxygen is consumed during the decomposition  

ü Dangerous cyanotoxins are produced  

SCUM FORMATION  

Schematic illustration of the formation of a surface 

bloom and scum of buoyant planktonic cyanobacteria 

like Microcystis spp. (Chorus & Welker  2021).  

Preserving and 

restoring 

ecosystems and 

biodiversity  
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Mantzouki et al., 2018 

ü Cyanotoxin groups and their effect  

HEPATOTOXINS 

NEUROTOXINS 

Å Widest distribution, highest 

concentrations  

Å Remains in the water for up to 4 

months.  

Å The effect can be seen after days or 

weeks  

Å Acts on the liver and digestive 

system  

Å Accumulates in the organisms  

Å Causes chronic diseases  

Cyanotoxins  

in Europe  

Å Effect on the nervous system  

Å The effect occurs within one hour  

Å It manifests itself as dispnea , 

tingling in the limbs  

Å The group contains rapidly 

degradable and long -lasting toxins  

DERMATOTOXINS 
Å After contact with cyanobacteria biomass  

     irritation of skin, wounds  

Algal blooms in standing and floating water ecosystems  

Preserving and 

restoring 

ecosystems and 

biodiversity  
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Algal blooms and REMOTE SENSING  

HOW much cyanobacteria biomass can be accumulated in blooming aquatic ecosystems?  

The methodology for selecting water bodies and determining hot spots of blooms on the basis 

of remote sensing was developed as part of the project.  
Partners  

involved:  

Networking  

 with:  

The tools developed as part of the networking projects - Horizon 2020 

EOMORES and TODAY (No. 4000122960/18/NL/SC)  - were used to analyse  

satellite images of the Curonian Lagoon and the Kaunas Reservoir.  

Maximum concentrations of chlorophyll -a in Curonian Lagoon and 

Kaunas Reservoir during 2018 ð2020.  

Preserving and 

restoring 

ecosystems and 

biodiversity  
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Algal blooms and REMOTE SENSING  

Partners involved:  

Networking with:  

External experts:  

A. Gedvilas  

R.Skorupskas  

Stages of orthophoto analysis:  

 

A ï taking aerial photographs 

with a fixed-wing UAV;  

B ï segmentation of aerial 

photographs;  

C ï classification of designated 

areas;  

D ï determination of 

concentration and accounting 

A methodology was developed to identify hotspots of blooms and assess biomass based 

on images taken by unmanned aerial vehicles  (UAV). 

Joined images of 

the coastal area of 

Kaunas Reservoir 

prepared for 

analysis  

Preserving and 

restoring 

ecosystems and 

biodiversity  



 Final Conference of the project ,, AlgaeService  for LIFEò, 16th of November 2023, Vilnius, Lithuania 

LIFE17 ENV/LT/000407 

Algae and the 

European 

Green Deal  

Preserving and 

restoring 

ecosystems and 

biodiversity  

A zero pollution 

ambition for a toxic 

free environment  

Leave no one 

behind  

Farm to 

Fork 

Strategy  

Providing clean, 

affordable and 

secure energy  

Mobilising  

industry for clean 

and circular 

economy  

Algal blooms and REMOTE SENSING  

Types of cyanobacteria accumulations on 

the surface of the Kaunas Reservoir based 

on UAV images. 

Dispersed Distribution Areas 

(DDA) : I -a ð high density areas; I -b 

ð low density areas; I -c ð deep 

water areas with extremely low 

density; I -d  ð shallow areas with 

extremely low density;  

Concentrated Distribution Areas 

(CDA) : II -a ð continuous cover; II -

b ð honey -comb -like cover; II -c ð 

fragmentary cover.  

Partners involved:  

Networking with:  

External experts:  

A. Gedvilas  

R.Skorupskas  

ü In the 1 km2 littoral zone of the Kaunas reservoir, a total of 33 278 tons wet biomass of 

cyanobacteria was estimated. 

ü Over 98% of the biomass was accumulated in the DDA areas, which covered 0.724 km2. 

ü 578 tons of harvestable biomass with an average density of 20ï28 kg/m2 were accumulated in 

the CDA areas (0.286 km2). 

Preserving and 

restoring 

ecosystems and 

biodiversity  
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Partner involved:  

Networking with:  

2022 

2023 

2020 

Algal blooms and REMOTE SENSING  

Preserving and 

restoring 

ecosystems and 

biodiversity  
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Partner involved:  

Networking with:  

Development of remote sensing index designed for 

cyanobacterial blooms identification  

1. 30 styrofoam  frames (60 x 60 cm)  2. Measurement of chlorophyll a and phycocyanin concentration:  

a) In situ  

ð inside  

of each  

frame  

b) Densed  

material  

3. UAV 

multispectral 

measurment   Chlorophyll a 

In situ  ð correlation +75%  

Densed  ð correlation + 54%  

Phycocyanin  

In situ  ð correlation +70%  

Densed  ð correlation + 59%  

Algal blooms and REMOTE SENSING  

Preserving and 

restoring 

ecosystems and 

biodiversity  
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Partner involved:  

Networking with:  

Next step: application of developed indexes to Sentinel  

Algal blooms and REMOTE SENSING  

Preserving and 

restoring 

ecosystems and 

biodiversity  
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Algal blooms in standing and floating water ecosystems  

MACROALGAE   

Preserving and 

restoring 

ecosystems and 

biodiversity  
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Partner  

involved:  

Algal blooms in standing and floating water ecosystems  

MORPHOLOGICAL STRUCTURE 

CRUSTY THALLUS NET THALLUS FILAMENTOUS TUBULAR 

Hildenbrandtia Hydrodictyon Cladophora Ulva 

Preserving and 

restoring 

ecosystems and 

biodiversity  



 Final Conference of the project ,, AlgaeService  for LIFEò, 16th of November 2023, Vilnius, Lithuania 

LIFE17 ENV/LT/000407 

Algae and the 

European 

Green Deal  

Preserving and 

restoring 

ecosystems and 

biodiversity  

A zero pollution 

ambition for a toxic 

free environment  

Leave no one 

behind  

Farm to 

Fork 

Strategy  

Providing clean, 

affordable and 

secure energy  

Mobilising  

industry for clean 

and circular 

economy  

Partners  

involved:  

STRUCTURE OCCUPIED  

SPACE 
TAXONOMIC  

DIVERSITY 

Name ăMATó applies to filamentous algae - floating on the surface or attached to the 

macroscopic surface (Saunders i in. 2012). 

MAT  

Algal blooms in standing and floating water ecosystems  

Preserving and 

restoring 

ecosystems and 

biodiversity  
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Algal blooms in standing and floating water ecosystems  

Partner  

involved:  

MACROALGAE MAT FORMATIONS  

CAN BE DEVIDED INTO:  
 

- free -floating  mats  ð taking  shapes  of 

flocs  (B), mats  or  felts,  tufts,  clouds  (E), 

net -like  structures  (G); 

- attached  to  the  bottom  - upright  

growth  forms  (aligned),  bush -like  

structures  (F), solitary  thalloid  growth  

forms  (D ð stonworts ); 

- overgrowing  the  entire  water  column  

ð includes  both  free floating  and  

attached  forms,  also  the  forms  that  

overgrow  each element  that  can  serve as 

a pillar  e.g. submerged  water  plants . 

Preserving and 

restoring 

ecosystems and 

biodiversity  
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Algal blooms in standing and floating water ecosystems  

Partner  

involved:  NUTRIENTS INTAKE 

FROM WATER 
EARLY DEVELOPMENT IN 

SPRING 

PRODUCTION OF 

SURVIVAL  STRUCTURES 

CHANGE IN 

MORPHOLOGICAL 

FEATURES 

SECRETION OF  SUBSTANCES INHIBITING  

THE GROWTH OF THE COMPETITOR  

CHEMICAL 

COMPOSITION OF 

THALLI  

ADAPTIVE STRATEGY 

Preserving and 

restoring 

ecosystems and 

biodiversity  
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Algal blooms in standing and floating water ecosystems  

Partner  

involved:  
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biodiversity  
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Algal blooms in standing and floating water ecosystems  

Partner  

involved:  

200 ð 400 mg TDS /L 

OPTIMUM 

OCCURRENCE 

SUMMER 

AUTUMN  

PLANKTONIC ALGAE  
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biodiversity  



 Final Conference of the project ,, AlgaeService  for LIFEò, 16th of November 2023, Vilnius, Lithuania 

LIFE17 ENV/LT/000407 

Algae and the 

European 

Green Deal  

Preserving and 

restoring 

ecosystems and 

biodiversity  

A zero pollution 

ambition for a toxic 

free environment  

Leave no one 

behind  

Farm to 

Fork 

Strategy  

Providing clean, 

affordable and 

secure energy  

Mobilising  

industry for clean 

and circular 

economy  

Algal blooms in standing and floating water ecosystems  

Cladophora  glomerata  

V Destroys aquatic vegetation  

V Reduces habitat heterogeneity  

V Reduces flow rate  

V Covering the bottom - negatively affects 

fish populations  
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Algal blooms and REMOTE SENSING  

The methodology to assess Cladophora macroalgae agglomerations in 

inland aquatic ecosystems by remote sensing was prepared and validated. 

ü On the analysed UAV images of 140 km 

of Lithuanian rivers, Cladophora 

macroalgae cover an area of more than 

270 ha with a calculated total amount of 

over 10776 tones. 

ü The amount of biomass depends on 

seasonal characteristics (precipitation, 

temperature) and varies between 40 and 

904 t/km on different river sections. 
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Algal blooms and REMOTE SENSING  

ADVANTAGES  

Å Faster  than  conventional  monitoring  

of macroalgal  and  cyanobacterial  

agglomerations  

Å Provides  an  approximate  estimate  of 

macroalgae  and  cyanobacteria  

biomass  

Å Can  be used  to  increase  efficiency  in  

harvesting  algal  biomass  by 

determining  hot  spots  of 

agglomeration  

Å More  cost -effective  survey  compared  

to traditional  in  situ  monitoring  

L IMITATIONS  

Å Assessment  requires  advanced  

techniques  and  a high  level  of expertise  

for  image  analysis  

For the assessment  of macroalgae  

Å Clouds,  solar  radiation,  water  

transparency,  shadows  from  trees  and  

shoreline  

Å Similarity  of macroalgae  to some aquatic  

plants  

 For the assessment  of cyanobacteria  

Å wind  mixing,  surface  layer  instability,  

thickness  of scum  layer  

The advantages and limitations of the UAV method for the assessment of macroalgae and 

cyanobacteria agglomerations in inland aquatic ecosystems. 
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Harvesting of algal biomass ð specialised  prototypes  
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Partner  involved : 

AS-S PROPOSAL for 
LIFE  

AS-S PROTOTYPE V1  

Microfiltration system  

Macroalgae harvesting system  

Harvesting of algal biomass ð specialised  prototypes  
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Harvesting  of  algal  biomass  ð specialised  prototypes  
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Harvesting  of  algal  biomass  ð specialised  prototypes  
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Harvesting  of  algal  biomass  ð specialised  prototypes  

Water bodies: inland water bodies -rivers, lakes and ponds  

Mobility: towing a car (SUV) on a trailer  

Target biomass: macroalgae and cyanobacteria  

Collected amount: 60 tons of macroalgae; up to 1 tones 

cyanobacteria  

Characteristics: fully electrical, renewable energy, gentle 

collection, lightweight, transformer  

Size of floating collecting device:  length - 4 m, width - 2.45 

m, height  - 2.2 m, weight  - 1.5 t, filter mesh area for 

cyanobacteria ð 3.38 m 2 

Water filtered:  1068  l/hour for cyanobacteria, for macroalgae 

n/a  

Collection rate: up to 2000 kg/hour macroalgae; 30 -80 

liters/hour of cyanobacteria  

Biomass density:  wet macroalgae n/a; up  to 4 % of dry 

weight of cyanobacteria  (up to 8% with additional 

concentration)  

Water column filtered for cyanobacteria: 1 .2 m  
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Harvesting  of  algal  biomass  ð specialised  prototypes  

Partner 

involved:  

AS-L PROPOSAL for 
LIFE  

V2  

V3  

V4  

FINAL AS -L 

PROTOTYPE 

(V5) 
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Harvesting  of  algal  biomass  ð specialised  prototypes  

Target  biomass : cyanobacteria  near  and  off  shore  

Water  bodies :  inland  water  bodies -rivers,  lakes  and  ponds  

Mobility : special  trailer  with  manipulator  

Collected  amount : 8 tones  

Characteristics : t rimaran,  biomass  storage  tank  inside,  renewable  

energy,  non -chemical  biomass  collection,  gentle  collection  in  

column  

Size  of  floating  collecting  device :  length  - 9 m,  max  width - 4.8 

m,  height  ð 3.8 m,  weight  - 4 t,  filter  mesh  area for  cyanobacteria - 

13.52  m2 

Water  filtered : 4272  l/hour  

Collection  rate : 120 -350  liters/hour  of cyanobacteria  

Biomass  density :  up  to 4  % of dry  weight  of cyanobacteria  (up  to  

8% with  additional  concentration)  

Water  column  filtered  for  cyanobacteria : 1.2 m 

AS-L PROTOTYPE SPECIFICATION:  Partner 
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Preserving and 

restoring 

ecosystems and 

biodiversity  



 Final Conference of the project ,, AlgaeService  for LIFEò, 16th of November 2023, Vilnius, Lithuania 

LIFE17 ENV/LT/000407 

Algae and the 

European 

Green Deal  

Preserving and 

restoring 

ecosystems and 

biodiversity  

A zero pollution 

ambition for a toxic 

free environment  

Leave no one 

behind  

Farm to 

Fork 

Strategy  

Providing clean, 

affordable and 

secure energy  

Mobilising  

industry for clean 

and circular 

economy  

Harvesting  of  algal  biomass  ð specialised  prototypes  

AS-S prototype  patent : The 

State  Patent  Bureau  of 

Republic  Lithuania : Patent  

No. 6681  ,,DumbliǊ 

surinkimo  kombainas ò (AS-

S prototype)  
AS-L prototype  patent : The 

State  Patent  Bureau  of 

Republic  Lithuania : Patent  

No. 6844  ,,MikrodumbliǊ 

surinkimo  kombainasò (AS-L 

prototype)  

PATENTS AND PERMITS (READY TO MARKET):  

AS-S permit  to operate : 

Lithuanian  transport  safety  

administration  Certificate  on 

inland  watercraft  registration  

Nr . LT-PI-756  

AS-L permit  to operate : 

Lithuanian  transport  safety  

administration  Certificate  on 

inland  watercraft  registration  

Nr . LT-PI-767  

Other documents : 

- First  technical  inspections  

- Annual  technical  inspections  

- AS-S and  AS-L manual  instructions  
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