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NIS assessment for the EU MSFD

Descriptor of 
Good 
Environmental 
Status

D2. “Non-indigenous species 

introduced by human activities are at levels 

that do not adversely alter the ecosystems”

D2C1
Criteria for 
D2

Primary

New NIS arrivals

D2C2 Secondary

Spread of 
established NIS

D2C3 Secondary

Impact of 
established NIS



Criteria for D2: in details 
(according to Decision 2017/848/EU) 

D2C1 Primary

New NIS arrivals

D2C2 Secondary

Spread of 
established NIS

D2C3 Secondary

Impact of 
established NIS

The number of non-indigenous species 
which are newly introduced via human 
activity into the wild, per assessment 
period (6 years), measured from the 
reference year as reported for the initial 
assessment under Article 8(1) of 
Directive 2008/56/EC, is minimised and 
where possible reduced to zero. 

Member States shall establish the 
threshold value for the number of new 
introductions of NIS, through regional or 
subregional cooperation.

Abundance and spatial distribution 
of established NIS, particularly of 
invasive species, contributing 
significantly to adverse effects on 
particular species groups or broad 
habitat types.
Member States shall establish that 
list through regional or 
subregional cooperation.

Proportion of the species group or 
spatial extent of the broad habitat 
type which is adversely altered 
due to NIS, particularly invasive 
NIS. 

Member States shall establish the 
threshold values for the adverse 
alteration to species groups and 
broad habitat types due to NIS, 
through regional or subregional
cooperation. 



Criteria for D2: in details 
(according to Decision 2017/848/EU) 

D2C1 Primary

New NIS arrivals

D2C2 Secondary

Spread of 
established NIS

D2C3 Secondary

Impact of 
established NIS

D2C1 D2C2 D2C3

Measurability 
(condition)

Easy
(if a NIS monitoring 
system is in place)

Easy
(if a NIS and basic 

biological monitoring 
system is in place)

Difficult
(requires additional 
targeted studies)

Interpretation Easy Difficult Difficult

Measures to 
achieve GES

Prevention,
early detection and 

eradication

Eradication, 
isolation, control, 

mitigation

Eradication, 
isolation, control, 

mitigation
(Olenin et al. In prep.)



Environmental target for D2C1 (‘new NIS arrivals’) 
as defined in Lithuania

“During the reporting period (2012-2017), no NIS new to the 
Baltic Sea have appeared in the Baltic Sea waters within the 
jurisdiction of Lithuania that are introduced via human activity 
such as ships’ ballast water, other ship vectors or 
aquaculture”.

Threshold value:
NIS new for the Baltic Sea in LT waters = 0



Criterion D2C1 (new NIS arrivals)
the result of the 2012-2017 assessment

D2C1 Primary

New NIS arrivals

The environmental 
target achieved!

[No NIS new for the Baltic 
Sea have appeared in the 

LT waters] 

Good 
Environmental 

Status

Rangia cuneata
Foto: Dan Minchin

Dikerogammarus villosus
Foto: Eglė Šidagytė



Criterion D2C2 (Spread of established NIS)
the result of the 2012-2017 assessment

D2C2 Secondary

Spread of 
established NIS

Threshold: Abundance and 
distribution did not change

[established invasive 
species are spreading]

Environmental Status 

=> deteriorated 

The round goby
Neogobius

melanostomus

Population status: outbreak
Foto: Sergej Olenin

The killer shrimp
Dikerogammarus

villosus

Foto: Eglė Šidagytė

Population status: 
established, spreading



Criterion D2C3 (Impact of invasive NIS)
the result of the 2012-2017 assessment

D2C Secondary

Impact of 
established NIS

(Skabeikis et al. 2018. Biol. Invasions)

The population of the round goby has 
entered an expansion phase, it is found 
everywhere, has become the most 
abundant fish species, blue mussel 
settlements have significantly decreased, 
the food web has changed – the overall 
biopollution level (Olenin et al. 2007) has 
been assessed as extreme.

Threshold: The magnitude 
of the NIS effect did not 

increase

[Biopollution level increased from 
BPL=1 (weak) to BPL=4 (extreme)]

Environmental Status 

=> deteriorated 



D2 (NIS) assessment: what's the bottom line?

D2C1 Primary

New NIS arrivals

Good 

Environmental 

Status

Reported to EU

D2C2 Secondary

Spread of 
established NIS

D2C3 Secondary

Impact of 
established NIS

Bad 

Environmental 

Status

Bad 

Environmental 

Status

Q1: but what is the “real” situation?
Q2: is everything OK with the MSFD D2 criteria?
Q3: what else should be considered when 
assessing the state of the marine environment? 
(impact on human health, impact on economy)



Classification of 
impacts

41 categories of impacts

Srėbalienė, G., Olenin, S., Minchin, D., 
& Narščius, A. (2019). A comparison of

impact and risk assessment methods
based on the IMO Guidelines and EU 

invasive alien species risk assessment
frameworks. PeerJ, 7, e6965.

20 
categories 
of impact



Diseases associated with freshwater can be assigned 
to the categories of: 

1) water-borne such as typhoid and cholera; 

2) water-carried such as cryptosporidiosis and 
giardiasis; 

3) water-based such as schistosomiasis and 
diphyllobothriasis; 

4) water related such as malaria, dengue, 
chikungunya, and filariasis; 

5) water-washed such as trachoma and viral 
conjunctivitis; and 

6) water-dispersed such as Legionellosis

(Yang et al. 2012, cit. by Conn, 2014).

Mazza et al. 2014. Biological invaders are threats to human health: 
an overview, Ethology Ecology & Evolution, 26:2-3, 112-129, DOI:
10.1080/03949370.2013.863225



Thank you!

sergej.olenin@jmtc.ku.lt
sergejolenin.so@gmail.com


