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NEPHROMOPSISLAURERI(KREMP.) KUROK.
Epiphytic lichen.
Red Data Book of  Russia (Vulnerable).
Distribution: Alps, North-Western part of Russia, Siberia, 
Russian Far East, Southeast Asia, HimalayasΣ ˿entral 
America, and Northern Andes.

Aim of the study: 
model spatial distribution of 
N. laureri using  MaxEnt and 
biomod2  modelling 
techniques



SPECIESDISTRIBUTIONMODELLING

ϭAntoine Guisan



ϭPearson, 2008



INPUT: BIOLOGICALDATA

Known observations of the species ς73 points.



Input: biological data
Sources:

Å Global Biodiversity Information Facility(GBIF, www.gbif.org).

Å Specimens of collections at the Botanical Museum (Helsinki).

Å RandlaneT., SaagA., ObermayerW. Cetrarioidlichenscontainingusnicacidfrom the
Tibetanarea// Mycotaxon. 2001. Vol. 80. P. 389-426.

Å StepanchikovaI. S., KuznetsovaE. S., HimelbrantD. E. New records of lichens and allied 
fungi from the Eastern Leningrad Region // Folia CryptogamicaEstonica. 2009. Vol. 46. P. 
75-78.

Å StepanchikovaI. S., GagarinaL. V., KataevaO. A. Newandrare lichensandalliedfungi from
the NovgorodRegion, Russia// FoliaCryptogamicaEstonica. 2013. Vol. 50. P. 49-55.

Å Skirina, I. F., Salokhin, A. V., Tsarenko, N. A.,  Skirin, F. V. ˹ ͍ͦ·͔ ͔ͣͫͭͦͤ͊ͻ͔͙ͦ͗͒ͤΎ ͔͙ͪ͒͟ͻ 
͙ ͦͻͪ͊ͤΎ͔ͣ·ͻ ͙͡΄͚͙͍͊ͤͦ͟ ͍ͦͫͭͪͦ͊ ˿͊ͻ͙͊ͤ͡// Turczaninowia. 2016. 19. P. 54-63.

Å ͍͙̂ͪ͋͊ͤ͊;͔͔ͤˮΦ ˹Φ ˽͔͍ͪ·͔ ͍͔͔͙ͫ͒ͤΎ ͦ ͙͡΄͚͙͊ͤ͊͟ͻ ͤ͊ͼ͙ͦͤ͊͡Έ͎ͤͦͦ ͨ͊ͪ͊͟ 
ζ˭ Όͪ͊ͭͯ͟͡Έηό͔̉͡Ύ͙͋ͤͫ͊͟Ύ ͦ͋͊ͫͭ͡Έύ κκ˹͍͙ͦͦͫͭ ͙ͫͫͭ. ͤ ͙͘΄. ͪ ͊ͫͭΦ нлммΦ прΦ ˿Φ ннм-234.

Å ˬ͍͒͊ͤͦ ˮΦ ˿Φ ˽͔͍ͪ·͔ ͍͔͔͙ͫ͒ͤΎ ͦ ͙͡ͻ͔ͤͦͺ͔͔ͦͪ̇ͤͭͪ͊͡͡Έ͙͙͎͙ͤͦͫ͋ͪͫͦͦ͋ͦͫ͟ͺ͔͎ͪͤͦͦ 
͍͔͙͊ͨͦ͒ͤ͊͘͟ ό˴ͪ͊ͫͤͦΎ͙͚ͪͫ͟ ͚ͪ͊͟ύ κκ˹͍͙ͦͦͫͭ ͙ͫͫͭ. ͤ ͙͘΄. ͪ ͊ͫͭΦ нлмлΦ ппΦ ˿Φ мро-170.

Å ˴͔ͯͤ͘ͼ͍ͦ͊ ˩Φ ˿ΦΣ ˿͙͊ͤ͊͘͟˸Φ ˢΦ ˴ ͙ͯ͘;͔͙ͤΌ ͙͡΄͚͙͍͊ͤͦ͟ ˴ͦͫͭͪͦͣŎ͚͙ͦͦ͋͊ͫͭ͟͡ 
κκ˹͍͙ͦͦͫͭ ͙ͫͫͭ. ͤ ͙͘΄. ͪ ͊ͫͭΦ ˸Φ нлмлΦ ппΦ ˿Φ нлл-209.

Å ͍͙̂ͪ͋͊ͤ͊;͔͔ͤˮΦ ˹ΦΣ ͍͙̂ͪ͋͊ͤ͊;Όͫ˥Φ ˽Φ ˴ ͺ͔ͦͪ͡ ͙͡΄͚͙͍͊ͤͦ͟ ˻͙͎͎ͤͫͦͦͨͦͫͦͦͪ͟͟͟͡ΈΎ 
όˤͦͫͭͦ;ͤ·͚ ˿͊ΎͤΣ ˾͔͙ͫͨͯ͋͊͟͡ ˣͯͪΎ͙ͭΎύ κκ˹͍͙ͦͦͫͭ ͙ͫͫͭ. ͤ ͙͘΄. ͪ ͊ͫͭΦ нллфΦ поΦ ˿Φ ннф-245.



INPUT: ENVIRONMENTALDATA

Precipitation Seasonality (Coefficient of Variation)

Bioclim(worldclim.com) ςstack of rasters, 
representing 19 bioclimatic variables



INPUT: ENVIRONMENTALDATA
BIO1 = Annual Mean Temperature
BIO2 = Mean Diurnal Range (Mean of monthly (max temp - min temp))
BIO3 = Isothermality (BIO2/BIO7) (* 100)
BIO4 = Temperature Seasonality (standard deviation *100)
BIO5 = Max Temperature of Warmest Month
BIO6 = Min Temperature of Coldest Month
BIO7 = Temperature Annual Range (BIO5-BIO6)
BIO8 = Mean Temperature of Wettest Quarter
BIO9 = Mean Temperature of Driest Quarter
BIO10 = Mean Temperature of Warmest Quarter
BIO11 = Mean Temperature of Coldest Quarter
BIO12 = Annual Precipitation
BIO13 = Precipitation of Wettest Month
BIO14 = Precipitation of Driest Month
BIO15 = Precipitation Seasonality (Coefficient of Variation)
BIO16 = Precipitation of Wettest Quarter
BIO17 = Precipitation of Driest Quarter
BIO18 = Precipitation of Warmest Quarter
BIO19 = Precipitation of Coldest Quarter



MODELLING

1. Splitting biological data into training and 
testing parts (70/30).

2. {ŀƳǇƭƛƴƎ ΨǇǎŜǳŘƻ-ŀōǎŜƴŎŜǎΩ όмлΣлллύΦ

3. Extraction values for known observations and 
pseudo-absences

4. Building a model.

5. Model evaluation (AUC > 0.7).



MODELTECHNIQUES

1. Biomod2 (Thuiller et al., 2013):

ïgeneralized linear models (GLM),

ïgeneralized boosted models (GBM),

ïRandom forest (RF).

2. MaxEnt (Elith et al., 2011). 



RESPONSECURVES



ROC CURVE

AUC ςarea under 
ROC curve

ROC ςreceiver 
operating 

characteristic  



PROJECTIONMODELPREDICTIONINTO

GEOGRAPHICALSPACE

MaxEnt model ςAUC = 0.964



PROJECTIONMODELPREDICTIONINTO

GEOGRAPHICALSPACE

Biomod2 model ςAUC = 0.996


