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and the functions they perform
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Understanding ecosystem state — species, habitats
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Ecosystem
Functions

Areas essential for
the filtration of
suspended matter.

Filtration is
performed mainly by
bivalves, found on
hard, mixed and, at
times, soft substrates
in photic and
aphotic conditions
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Ecosystem
Functions

Important refuge
and shelter areas
created by benthic
habitats.

These are primarily
photic and aphotic
hard and mixed
substrate benthic
habitats, the most
important of which
are characterised by
perennial algae
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The state of the
ecosystem is part
of the bigger
picture!

Image adapted from Elliot and O’Higgins 2020
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Image adapted from Armoskaite et al. 2020 ¢ ¥

Ecosystem Components
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| (b) Image source: Robinson et al. 2014 cited in Culhane et al.2020

Sectors Pressures Componen
SECTORS PRESSURES COMPONENTS P
A dai Abrasian ., Littoral Rock
AGGREGATES ABRASION ::ICTSRALROCK, 4 (incl. benthos)
ERTO SPECIES < BENTHOS| Barrier to Species
BARRI Movement
AGRICULTURE NIOVENENY, g A
CHANGES IN WAVE \ \ m"“"“'hm‘ Littoral Sedi
EXPOSURE ORAL AR N , Littoral im
AQUACULTURE :IJ;CTL.BENmE " o \ A Changes in Siltatiol f —
CHANGES IN SILTATION A e
COASTAL DEATH OR INJURY BY Constal nfrastructure Dea‘g - Sy by
IFRASTRUCTURE COLLISION oron
SUBLITTORAL ROCK \
ELECTROMAGNETIC R
DESALINATION o) (INCL. BENTHOS) Desalination
EMERGENCEREGIME  #2 \JoC % DRI g
FISHING CHANGES SRR 7 ) //7/ ’/7 A% Fishing
A NHUH / > 3
INPUT OF ORGANIC A W ONNNAT A /I(I.’.//////l'// ///A SUBLITTORAL SEDIMENT Input of Organic @& Sublittoral Sec
MATTER y/‘:(“/' :/’I‘//_ 154 Z—— (INCL.BENTHOS) Matter (incl. be
e B8 “-:‘:"‘A"("/"/, /l//,//rf//' 7 Collcting
COLLECTING INTODUCTION OF WL I 75 \ Intoduction of
MICROBES o Microbes
LAND-BASED INTRODUCTION OF NIS DEEP SEA HABITAT Land-based Industry  + Introduction of NIS Deep Sea Hab
INDUSTRY AND TRANSLOCATIONS (INCL. BENTHOS) and Translocations "s (incl. benth
Y%
_ INTRODUCTION OF NON-
MILITARY S SYNTHETIC COMPOUNDS Mittary <
INTRODUCTION OF < N\
NAVIGATIONAL RADIONUCLIDES PELAGIC WATER COLUMN '.\ S Pelagic Water
(INCL. PLANKTON) NS —
DREDGING St / (incl. pl.
INTRODUCTION OF AN
7. 7 12X £ SYNTHETIC COMPOUNDS
NUCLEAR (- 7ULARA AINE LITTER
\ 1L LA FISH~ DEMERSAL Marine Litter A =
— N &P ENRICHMENT N&P Enrichment
PH CHANGES
i. &’:‘}‘:‘\Q\\_\\\O‘\\:“ CHANGE s \ oH Changes
RENEWABLE Qe S WA A\ % / /) NN DI £isH - DEEP SEA g
it 2 R “:‘-‘?:"2’\;\.‘\‘3‘ SALINITY CHANGES : RN SR = Fish - Deep Se
XY SEALING

RESEARCH

X '\T‘\, SELECTIVE EXTRACTION
N OF NON-LIVING RESOURCES A ;
3 Fish - Pelagic

(] YL \_o '\
SHIPPING 17X RN S \
. SO B\ SELECTIVE EXTRACTION
}:» \ OF SPECIES elective Extractio
reLEcoms B R / of Species
= SMOTHERING
MARINE MAMMALS ,
e Telecommunications Smothering Marine Mamrr
THERMAL CHANGES &Rept
TOURISM/ W Thermal Changes
RECREATION UNDERWATER NOISE m— -
Underwater Noise
WASTE WATER CHANGES IN WATER SEABIRDS /
TREATMENT FLOWRATE WasteWater / '\ ChangesinWater / Seabirds

Treatment Flow Rate



(kA Prominent pressures and activities in the Latvian
Coastal Zone and the EEZ

Eutrophication

Invasive species

Hazardous substances

Species extraction

Physical disturbance — infrastructure development

Image source: (eg offshore wind farms) and fIShlng
Solvita Strake




Which one of these, would you say, tells us that the
ecosystem is providing us with more services?

Image source: Solvita Strake

Beaches in Liepaja
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Eastern coast of
. Fucus | 1757 | 78,2 | 127,2 |381,2| 2249 | ee0,8 | 11758 |2061,6| 89,5 | 197,5 | 20180,2| 2475,7 | 8930 | 26%
the Gulf of Riga
Western cﬂas.tnf Fucus 67,1 36,1 256 |1288]| 1074 408.6 2657 | 781 B | 1878 | 67,0 |12547.6| 1062,1 | 4910 46%
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Change in ecosystem
functioning and

service supply in the
Gulf of Riga

Relative decrease in ecosystem
functioning and service supply
due to decreased perennial algae
across the Eastern coast of the
Gulf of Riga to 36% of cover and
the Western coast of the Gulf of
Riga to 46% cover

Change (%)

Ecosystem function and service type AJT Rigas liéa AJT Rigas lica
austrumu piekraste rietumu piekraste
Spawning & nursery habitats, benthic -35,22 -29,71
Spawning, nursery & feeding habitats, pelagic 0,00 0,00
Refuge/shelter habitats -8,81 -7,44
a Primary production, benthic
%, Primary production, pelagic 0,00 0,00
E Fish feeding grounds 0,00 0,00
Filtration of suspended matter -4,83 -4,08
Transport of materials & dispersal 0,00 0,00
Accumulation of materials 0,00 0,00
—_______Microblaltransformatlons_______ 067 056 ...
§ Nutrient regulation (by denitrification) -0,48 -0,40
E Nutrient regulation (by N, P burial) 0,00 0,00
'§ E Nutrient regulation (by nutrient incorporation in biomass) 4,72 -3,99
'E E Nutrient regulation (by N assimilation) 0,00 0,00
_§ Hazardous substances accumulation & transformation -2,06 -1,74
% Physicochemical retention of pollutants 0,00 0,00
& Carbon sequestration

Wild plants
Plant energy
§ Materials from algae
'E Wild fish, pelagic- herring -8,81 -7,43
-E Wild fish, pelagic- sprat -0,07 -0,06
B Wild fish, benthic-flounder 10,15 8,57
E Wild fish, benthic-cod -1,69 -1,43
Wild fish, benthic-round goby, ealpout -12,46 -10,51
DO FIshmeal e ennaas BA4 el SA4
Water environment for recreation -0,77 -0,65
E Water environment for science & education -6,11 -5,16
5 Water environment for cultural & historical heritage -0,06 -0,05
E Water environment for spiritual experience -0,42 -0,35
5] Existence of habitats & species -5,65 4,77

Water environment for enjoyment of seascape -0,40 -0,33




Biotopes

Hard substrate characterised by Mixed substrate characterised by

- perennial macroalgae (AA.A1C)

Sand characterised by
perennial macroalgae (AA.M1C) Infaunal bivalves (AA.J3L)

mussels (Mytilus spp.) (AA.ALE) - annual macroalgae (AA.M15)
- barnacles (Balanidea) (AA.A1l) mussels (Mytilus spp.) (AA.M1E)
barnacles (Balanidea) (AA.M11)

- sparse epibenthic macrocommunity (AA.M2T)

PAPE 2006

PAPE 2019

Change in habitat
composition in
Latvian protected
stony reefs
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Images adapted from Armoskaite et al. 2021




Change in service supply
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Images adapted from Armoskaite et al. 2021



Cumulative pressure, impact and change
In ecosystem service supply analysis

Cumulative Impact Analysis (Halpern et al. 2008) Ecosystem Service Supply Analysis (Armoskaite et al. 2023)
Ecdgystem Ecosystem Ecosystem
Pressures Components Functions Services
\\% / —— \g&ﬁ\‘z‘ / — Y ———
\ ' Component x Ecosystem Ecosystem
I davted sensitivity to Component Function
mage adapted from pressures matrix Contribution Matrix Contribution Matrix

Armoskaite et al. 2023

! For those interested in the methodology - there is a poster in the room.
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