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SENSITIVITY 

Is the habitat sensitive to 

the pressure in question?  

EXPOSURE 

Is the habitat exposed to the 

pressure in question?  

(i.e. are fishing activities that 

cause this pressure likely to 

interact with the habitat?)  

VULNERABILITY 

The habitat is vulnerable to the 

pressure in question. There is a risk 

of impact and ecological 

degradation.  

VULNERABILITY 

The habitat is not vulnerable to 

the pressure in question 

Yes Yes 

No No 

VULNERABILITY 

The habitat is not vulnerable to 

the pressure in question 

Priorisation of 

management 

measures 

Sensitivity, Exposure and Vulnerability  



French habitat sensitivity assessment project (M. La Rivière) 

• Started with physical pressures 
 

• Pragmatic 
 

• Applicable to all benthic habitats and relevant human pressures (project currently 
being extended to chemical and biological pressures) 

 

•  Consistent (insofar as possible) with other equivalent European methodologies 
(e.g. UK) 

 

•  Able to produce standardised results at a national level (Atlantic and 
Mediterranean) 

 

• Adaptable to both site-scale and regional scale marine management (under the 
HD, MSFD, OSPAR, etc.), and 
 

• Based on best available knowledge (expert judgement and scientific literature) 
 



Methodological steps 

• Key concepts (e.g. pressure, exposure, impact, intensity, risk, sensitivity etc.) 
  

• 12 physical pressures (with matrix connecting pressures to activities) 
  



Activity – Pressure – Habitat impacts 



Methodological steps 

• Key concepts (e.g. pressure, impact, intensity, risk, etc.) 
  

• 12 physical pressures 
  

• Habitat units 
 

• Resistance 
 

• Resilience  
 

• Sensitivity 
 

• Confidence index  
 

• Assessment matrix 

Available in English:  
 
La Rivière M., Aish A., Gauthier O., Grall J., Guérin L., 
Janson A.-L., Labrune C., Thibaut T. et Thiébaut E., 2016. 
Assessing benthic habitats’ sensitivity to human pressures: 
a methodological framework – Summary report. Rapport 
SPN 2016-87. MNHN. Paris, 42 pp. 

In French only 



Reports 



IV.3.1 Biocénose coralligène 

Thème pression Pression Résist. IC Résil. IC Sens. IC Description – Justification Commentaire IC 

 Pertes physiques 
(modification 
permanente 

Perte d’un habitat A M A M TH M 
Les éléments constitutifs de l'habitat ne peuvent résister ni récupérer face à une perte permanente de 
l'habitat au profit d'un habitat terrestre ou dulcicole 

 Dire d’experts, Cahiers 
d’habitats, CAR/ASP, 
Bellan-Santini et al., 1994 

Changement 
d’habitat 

A M A M TH M 

Un changement de substrat (vers un substrat meuble dans ce cas) ou un changement de l'étagement 
entraînerait une perte totale des caractéristiques de l'habitat, défini par un substrat rocheux dans 
l'étage circalittoral. Par définition, la biocénose ne pourrait récupérer sur un substrat différent ou un 
étage différent. 

Dire d’experts, Cahiers 
d’habitats, CAR/ASP, 
Bellan-Santini et al., 1994 

Perturbation 
du  fond  (Modific
ation temporaire 
et/ou réversible) 

Extraction de 
substrat 

A M A M TH M 

La suppression du substrat par extraction détruirait la biocénose par élimination des espèces 
caractéristiques de cette biocénose (algues, cnidaires, bryozoaires...) qui sont des espèces fixées 
(aucune résistance). Dans la mesure où ces espèces ont des cycles de vie longs et une faible capacité 
de recrutement et de dispersion, la recolonisation du substrat mis à nu par les espèces pionnières puis 
les espèces caractéristiques prendra plus de 25 ans (aucune résilience). 

 Dire d’experts, Cahiers 
d’habitats, CAR/ASP, 
Bellan-Santini et al., 1994 
 

Tassement M M M M M M 

Les espèces caractéristiques de cette biocénose sont des espèces érigées qui seront totalement 
dégradées par une pression de compression verticale (résistance aucune). 
Dégradation totale ? E 
Evaluation moins drastique pour l'habitat précédent de la roche du large (IV.3.5 : peuplements pas 
complétement détruits). Pour la biocénose coralligène (IV.3.1), on considère que les espèces sont 
souples et relativement résistantes (modérée). Les algues infralittorales sont considérées comme très 
résistantes. 
 
Le processus de récupération sera très long en raison du caractère longévif des espèces 
caractéristiques (aucune résilience) 
Score de résilience à mettre en cohérence avec le score de résistance s'il est modifié 
 

 Dire d’experts, Cahiers 
d’habitats, CAR/ASP, 
Bellan-Santini et al., 1994 
 

Abrasion 
superficielle  

V H V H V H 

L'abrasion superficielle n'altère pas le concrétionnement, mais a pour effet d'éliminer les espèces 
érigées caractéristiques des associations/faciès particuliers de cette biocénose. 
Associations IV.3.1.a, b, c et Faciès IV.3.1.h, i, j, k : résistance aucune ; résilience aucune - Sensibilité 
très H 
Associations IV.3.1.d, e, f, g, et Faciès IV.3.1.l : résistance modérée ; résilience modérée - Sensibilité 
modérée 
 
Résistance modérée et résilience des espèces érigées non longévives (comme Parazoanthus) ? 
 
On considère que l'abrasion superficielle détruit totalement la biocénose pour le premier groupe 
(résistance aucune), c'est à dire élimine tous les individus ? Les espèces d'anthozoaires sont assez 
résistantes (longévives) ? 
--> L'évaluation MB102 pour Eunicella verrucosa dit "Physical disturbance and abrasion is likely to 
damage the coenenchyme, although sea fans are firmly attached and very flexible so are unlikely to be 
detached unless "hooked" by the abrasive object. [...] Since some individuals in a population may be 
killed or viability reduced, intolerance is recorded as intermediate. The coenenchyme covering the 
axial skeleton will re-grow over scrapes of on side of the skeleton in about one week. However, where 
whole individuals are killed recoverability is likely to be low as many individual colonies will be 20 or 
more years olf and recruitement is likely to be sporadic" 

Ballesteros, 2006 
Linares et al., 2010 
 
Piazzi et al., 2012 
(résilience rapide des 
communautés macro 
algales après 
suppression…) "the results 
of experimental studies 
showed that impacts on 
coralligenous assemblages 
did not lead to a decrease 
of encrusting Corallinales, 
except for C. racemosa var 
cylindracea invasion." 



Methodological steps 

User guidance: 
 
• Limitations and assumptions 
  

• Using the habitat sensitivity data 
• Sensitivity score 
• Local ecological conditions  
• Pressures at the local scale  
• Resistance and resilience 

 

• Aggregation rules 
 

• Habitat aggregation rules 
• Pressure aggregation rules 



Assumptions and limitations: 

- Only single (one-off) pressure events are assessed (e.g. surface abrasion from the pass of one 

trawl, or habitat removal from one aggregate extraction event). 

- Resilience can only be considered if the pressure has been alleviated or reduced to a 

magnitude that no longer causes an impact (i.e. allowing habitat recovery). 

- The spatial extent of a pressure is assumed to allow for habitat recovery via recolonization 

(from remaining habitat “edges” or from adjacent areas). If the total surface area of a habitat is 

destroyed and recolonization is unlikely, the assessment of the resilience is not considered 

relevant. 

- Only single pressures are assessed via this methodology. It was not possible to consider the 

effects of multiple pressures acting on a habitat, despite this being commonplace in the marine 

environment. 

-The duration, frequency and spatial scale of pressures and their potential cumulative effects 

should be considered in the development of appropriate management measures. 



Using sensitivity data in fisheries risk assessments 

Useful for identifying habitats that are highly/moderately sensitive to single 
pressures: 
 
For example, a biogenic reef that is highly sensitive (and therefore 
vulnerable) to physical abraison caused by trawling. 

Positive to have documented process to identify vulnerabilities and justify 
(standardised) fisheries measures for those gear types in a scientifically 
robust and transparent way. 



But: 

Still no standardized way to incorporate ecological conditions 
or different intensities of pressures at the local scale – local 
judgement and interpretation is required by site managers.  

For more physically tolerant habitats (e.g. sandy habitats) 
which are not necessarily sensitive to one single event of 
pressure…. 



Relationship between pressure intensity and state/impact is not necessarily 
linear….. 

Pressure 

State/impact 



Marine Natura 2000 site managers (in France) are guided by 
generic sensitivity data when setting fisheries management 
measures, but have to incorporate (at a local level): 
 
- varying fishing pressure intensities (and culmulative 

pressures, including from other activities) 
- uncertainity in terms of ecological reactions 

 
   

The best we can do for now?  



Is there scope for doing better in the future? 
 
Other methods being developed by ICES, following request from 
the European Commission on “indicators of the pressure and 
impact of bottom-contacting fishing gear on the seabed” in the 
context of the MSFD 
 
ICES advice published in 2017 following WKBENTH workshop (28 
February–3 March 2017) 



MSFD assessment of benthic habitats: 
 
- Regional scale 
- Broad habitats (EUNIS 3) 
- Mobile demersal gears (i.e. trawling and dredging)  used by 

vessels over 12m (VMS) 

MSFD vs Natura 2000 



i) the “expert-led” or “categorical” approach based on exposure 
to a single pressure event 
 

ii) the “quantitative” or “mechanistic” approach based on soft 
sediment data samples from the North Sea and English 
Channel. 

ICES reviewed two main approaches: 



ICES quantitative/mechanistic approach: 
 
• Scientists model the likely response of a habitat to pressure based 

on existing (soft sediment) data 
• Longevity and biomass of the (infaunal) species associated with 

each broad habitat 

 
 Hypothesis: 
 
• the higher the fishing pressure, the lower the proportion of long-lived 

species in the habitat and the lower the total community biomass.  

More objective, quantitative, robust! 



BUT! 

• Data only available for “shallow” sediment habitats in North Sea and 
Channel (easy to sample infaunal communities) 

 
• Data not currently available for other benthic habitats (i.e. all hard 

substratum, biogenic habitats or deep-water habitats (below 200m)) or 
any benthic habitat outside the North Sea. 
 

• Approach requires extensive ground truthing 
 



ICES Conclusions (2016/2017):  
 
- Quantitative/mechanistic approach not (yet) sufficiently developed to 

support decisions on fisheries management (even for soft sediment) 
 

- Expert-led approach still has value in Natura 2000 context:  
 
• “the categorization (expert led) approach can be used to define 

particularly valued and sensitive habitats and communities that 
require protection against bottom trawling” 

• “ICES advises that there be a separation of assessment of such habitats 
and communities from those that are more widespread and often more 
used by human activities.” 

 



Approaches to assessing fisheries’ impacts on marine habitats:   
Conclusions 

 
• Expert-led approach satisfactory for highly or moderately 

sensitive habitats (to pressures caused by fishing) 
 

• For “less sensitive” habitats: take a precautionary approach (few 
habitats show no degradation following repeated trawling 
events)  
 

• Experimental approach: close (small) areas to fishing within 
Natura 2000 sites and monitor habitat response 



 Thank you - any questions?  
 
Contact : aaish@mnhn.fr and mlariviere@mnhn.fr  

© O. Bianchimani – Septentrion Environnement 

mailto:aaish@mnhn.fr
mailto:mlariviere@mnhn.fr


Pressure category Pressure Definition 

Physical loss 

(permanent 

change) 

Habitat loss 
The permanent loss of an existing marine habitat to land or to a freshwater water habitat. 

All habitats are considered « very highly sensitive » to this pressure, although deep-sea habitats are considered « not exposed ».  

Habitat change (to another type)  

The permanent replacement of one marine habitat by another marine habitat, through a change in substratum and/or a change in biological 

zone (depth band). This can be caused by i) the addition of a new substratum or ii) the extraction of existing substratum permanently 

exposing a different seabed type. For soft sediment habitats, a change in substratum is defined here as a change in 1 class of the modified 

Folk classification (see Annex 1). This includes change to artificial substratum.  

NB: This pressure can arise from other physical pressures (physical disturbance or hydrological changes) where the magnitude, frequency or 

duration of exposure leads to a permanent change in habitat type. 

Physical 

disturbance or 

damage 

(temporary 

and/or reversible 

change) 

(1/2) 

Substratum extraction 

  

Substratum removal (including of biogenic habitats) which i) exposes substratum of the same type, or ii) temporarily exposes substratum of 

another type. 

NB: This pressure becomes « habitat change » if: 

- The removal exposes substratum of a different type and environmental/hydrodynamic conditions do not allow the newly exposed 

seabed to return to its original substratum type 

- The depth of extraction leads to a change in bathymetry. 

Trampling The vertical compression of the seabed and its associated species.  

Surface abrasion 
Mechanical action resulting in disturbance of the seabed surface and associated species (epifauna and epiflora), yet with limited or no loss 

of substratum. 

Light sub-surface abrasion 
Mechanical action resulting in disturbance of the seabed and associated species either i) penetrating the sediment down to 5 cm depth or ii) 

scouring hard substrata. 

Heavy sub-surface abrasion 
Mechanical action resulting in disturbance of the seabed and associated species either i) penetrating the sediment beyond 5 cm depth or ii) 

scouring hard substrata. 

Reworking of the sediment 
The displacement and rearrangement of seabed sediment without any net loss of substratum. This pressure does not apply to hard 

substrata.  



Category of 

pressures 
Pressure Definition 

Physical 

disturbance or 

damage 

(temporary 

and/or reversible 

change) 

(2/2) 

Light deposition 

The addition of up to 5 cm of material on the seabed. This pressure concerns the addition i) of 

material of the same type as the original substratum, or ii) of a different type but where 

hydrodynamic conditions allow its rapid removal. 

NB: This pressure becomes « habitat change » if the original biological communities are not able to 

recolonize the deposited substratum.  

Heavy deposition 

The addition of more than 5 cm of material on the seabed. This pressure concerns the addition i) 

of material of the same type as the original substratum, or ii) of a different type but where 

hydrodynamic conditions allow its rapid removal. 

NB: This pressure becomes « habitat change » if the original biological communities are not able to 

recolonize the deposited substratum 

Hydrological 

changes 

Hydrodynamic changes 

Changes in water movement associated with tidal streams, currents, or wave exposure for less 

than 1 year.  

NB: This pressure becomes « habitat change » where new hydrodynamic conditions provoke a 

change in biological composition by changing the immersion/emersion rate, or by changing the 

nature of the seabed. 

Change in suspended solids  

An increase in sediment or organic matter (particulate or dissolved) concentrations in the water 

column that leads to a change in water clarity and/or affects filter-feeding organisms, for less than 

1 year. 

NB: This pressure becomes « habitat change » if an increase in suspended matter permanently 

changes biological community composition. 

      

      



None Low Medium High 

Habitat destruction, 
corresponding to a 
total loss of biotic 
characteristics  
(e.g. disappearance of 
characteristic, 
structuring and/or 

engineer species) and 
abiotic characteristics 
(e.g. loss of the 
substratum) 
potentially causing a 
change of habitat type. 

Severe degradation of a 
habitat, corresponding to 
a major loss of its biotic 
characteristics (e.g. 
major decline in 
characteristic, 
structuring and/or 

engineer species) and 
abiotic characteristics 
(e.g. severe degradation 
of the substratum) 
potentially causing a 
change of habitat type.  

Some modification of 
the habitat’s biotic 
characteristics  
(e.g. decline in 
characteristic, 
structuring and/or 
engineer species) or 

abiotic characteristics 
(e.g. substratum 
degradation) without 
changing the habitat 
type.  

No notable modification 
of the biotic or abiotic 
characteristics of the 
habitat. Some biological 
processes, like feeding, 
respiration and 
reproduction rates may 

be affected, but no effect 
on population viability of 
characteristic, 
structuring and/or 
engineer species. 

Resistance scale 



Resilience scale 

None Low Medium High Very High 

at least 25 years 10-25 years 2-10 years 1-2 years within 1 year 



Sensitivity scale 

 

 
 

None 

> 25 yr 

Low  

10-25 yr 

Medium 

2-10 yr 

High 

1-2 yr 

Very High 

< 1 yr 

None Very High High High Medium Low 

Low High High Medium Medium Low 

Medium High Medium Medium Low Low 

High Medium Medium Low Low Very Low 

 

Resilience 



Confidence scores are derived from 

the combination of three aspects for 

each resistance and resilience 

assessment  

- Quality of information sources: 

expert judgement, peer-reviewed 

papers, grey literature, etc. ; 

- Applicability of evidence: the same 

habitat/area/pressure is evaluated; 

- Degree of concordance of evidence 

and quantity of evidence available. 

  Quality of information 

sources 

Applicability of evidence Degree of concordance 

High Based on peer reviewed 

papers (experiments and. 

observational studies) on the 

habitat 

Assessment based on the 

same pressure acting on 

the same habitat in the 

same geographical area 

(Mediterranean Sea, 

Atlantic, English Channel-

North Sea)  

Many studies at 

multiple sites with high 

concordance of 

resistance and 

resilience assessments 

Medium Based on some peer 

reviewed papers, mostly on 

grey literature reports or 

expert judgment on the 

habitat or similar habitats 

Assessment based on the 

same pressure acting on 

the same/equivalent 

habitat in a different 

geographical area  

Few studies, or studies 

on a single site, or 

discrepancies in 

resistance or resilience 

assessments 

Low Based on expert judgement 

in the absence of sufficient or 

reliable published evidence 

Assessment based on 

proxies for pressures (e.g. 

natural disturbance 

events) or on a similar 

habitat 

Discrepancies in 

resistance and 

resilience assessments 


