
 

 

  

 

Updates on mapping critical loads and model biodiversity 
index on French forest ecosystems 

Haunold S.1, Rizzetto S.1, Mansat A.1, Probst A.1 

1EcoLab, Université de Toulouse, CNRS, INPT, UPS,  

Toulouse, France 

32ND ICP M&M TASK FORCE MEETING AND  
26TH CCE WORKSHOP ς DESSAU ς 19-22 APRIL 2016 

CONCLUSIONS 
 

Å The AAE calculations in the new EMEP grid (0.1x0.05°) refine the 
representation of critical loads and permit to identify areas without any 
stakes on forest ecosystems 

Å The comparison method ( ) generates artificial classification errors. 
The  grid scale influences significantly some critical loads values depending 
of the grid cell composition (ecosystem area, ecosystem shape, number of 
ecosystems, values proximity to class limits,Χ) 

Å  Upcoming studies will try to determine which of the above factors are 
involved into these discrepancies 
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AAE calculation on a single ecosystem 
into a former EMEP grid cell (left graph) 
and the bias of calculation due to 
neighbouring ecosystems (right graph). 
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HOW TO AVOID BIASED COMPARISONS ? 
 

Only take into account the area of the new EMEP grid 
corresponding to an ecosystem really present inside the 
former EMEP grid cell. 

HOW THE PROJECTION CREATES A BIAS OF 
COMPARISON? 

 

 

- The AAE method associates critical load values to the 
entire area of each new EMEP grid cell.  
 

- Virtual areas thereby created are taken into account 
during the projection into the former EMEP grid. 
 

- Calculation errors appear during the comparison 
between critical load classes 

METHODOLOGY 

I. Mapping critical loads into new EMEP grid (0.1x0.05�ƒ) and 
comparison with former EMEP grid (50x50km) mapping 

��  Mapping critical loads of nutrient 
nitrogen (CLnutN) (A) on the new 
EMEP grid (0.1x0.05°) (B) and on the 
former EMEP grid  (50x50 km) (C)  

��  Projecting the new EMEP grid 
values into the former EMEP grid 
(50x50 km) with the AAE method (D) 

��  Compare critical load class 
between the new EMEP projected 
grid and the former EMEP grid (E) 

II. Biodiversity index (HSI) 

III. Update of drainage (Q) values for French ICP forests sites 

With :   

P =  Precipitations (mm.yr-1) 

i  =  Precipitation fraction           

      intercepted by forest cover 

ET = EvapoTranspiration (mm.yr-1) 

 

AWC = Available Water Content  

 (mm.yr-1) 

References: 
- Archaux F. et al., 2009: RENECOFOR ς Dix ans de suivi de la végétation forestière : avancées 
méthodologiques et évolution temporelle de la flore (1994/95 ς 2005).Office National des Forêts, 
Direction Technique et Commerciale Bois. 
- Posch M. et al., 2004 : Mapping manual, chapter 7 : Exceedance calculation 

Q11 = (1-i)P-ET1    
Q12 = (1-i)P-ET2 

 
Q21 = P-ET1-AWC 
Q22 = P-ET2-AWC 
 

ET1 (Turc  method)  
  

ECOPLANT DATA 

(Field survey 1995-2014) 

ET2 (Thornthwaite  method)   
 

SAFRAN DATA 

(Meteo France model 1995-2014) 

 

METHODOLOGY 
 

 Calculate ET (EvapoTranspiration) on the 
French ICP forest sites by using two 
meteorological data sources and two 
calculation methods.  
 

 Calculate new drainage values with the 
previous results and two drainage (Q) formulas. 

with n the number of species, pj the 
occurrence probability of species             
j,pj,max the maximum occurrence 
probability of species j 

METHODOLOGY 
 

 Calculate Habitat suitability indices at forest 
site scale using equation 1 

 Comparing results between sites that belong 
to the same EUNIS habitat 

 Computing the evolution of the HSi at long 
time scale under different  N deposition scenarios 
(using ForSAFE-Veg model) 
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 (Eq. 1) 

Observations 
 

�¾ No observed correlation 
between HSi and EUNIS habitat 
at the site scale: strong 
influence of species and site 
characteristics on HSi. 

�¾ No comparison allowed 
between sites: HSi is species and 
site characteristics dependent  
(pH, C/N ratio Χ) 

CONCLUSIONS 
 

Å HSi is site characteristic dependent ; 
relationship between pj,max and EUNIS 
habitats would be more efficient to calculate 
HSi at the ecosystem scale. 

Å At the site scale, HSi remains adapted to 
evaluate the dynamic evolution of ecosystem 
suitability under various atmospheric 
nitrogen deposition scenarios  

Site EUNIS HSi 

Beech G1.6 
0,72 

0,10 

Mix oak G1.8 0,03 

Sessile oak G1.8 0,09 

Spruce G3.F 

0,17 

0,43 

0,04 

Fir 

 
G3.1 

 

0,09 

0,06 

0,11 

G4.6 
0,15 

0,11 
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Former Q Average Q21 Q22 Average Q11 Q12Q21 Q22 Q11 Q12 

Comparison between average Q1, average Q2 (mm.yr-1) and 
former Q values on the French ICP forest sites ; increased values 
clockwise classified according to Q1 mean. 
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Distribution of French forest EUNIS habitats and localisation of the  
100 ICP forest sites 

CONCLUSIONS 
Å For 78% of the ICP forest sites, the new average Q 

values calculated at the site scale are lower than the 
former Q values calculated from spatialized efficient 
precipitations at the country scale 

Å The next step will be to spatialize the Q value 
calculation at the country scale using kriging 
methods (starting from site data or large national  
precipitations and ET datasets)  

Å French critical loads will be updated for the next Call 
for Data (CFD 2017) 
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