T M Ze R B @ iE 21648 ZR49% 20084 12 pp. 59-64

AT g

HXIX=L| SF00 UIE H=5 =22 Hluw A
Comparison of Species Distribution Models According to Location Data
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Abstract

We need to use the strength of each Species Distribution Model (SDM) because presence location data were only
collected due to time and economic limitations in Korea. This study investigated and compared GAM (Generalized
Additive Model) which is one of presence-absence models with Maxent (Maximum Entropy Model) which is one
of presence only models according to location data (presence/absence data). The target species was Fisher (Martes
pennanti) which is an endangered species in California, USA. We implemented environmental data such as
topography, climate and vegetation, and applied models to sub-regions and study area. The results of this study
were as follows. Firstly, GAM which used real presence and absence data was better than GAM which used
pseudo-absence data and Maxent which used presence-only data. Secondly, Maxent was better than GAM when
presence-only data were used. Lastly, each model which applied to different regions didn't predict other area well
due to the difference of habitat environment and over-predicted outside of study area. We need to select an optimal
model to predict a suitable habitat according to the type and distribution of location data.

Keywords : Species Distribution Model (SDM), presence-absence model, presence-only model, GAM(Generalized
Additive Model), Maxent(Maximum Entropy Model)
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Fig. 1. The study area with a systematic cluster design by
FIA (U.S. Forest Service Inventory and Analysis)
(Davis, 2007).
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Fig. 2. A systematic hexagonal array of points with 10km
FIA lattice interval distance.
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Table 1. Variables were tested for association with the detection of fishers in California. GIS variables are derived from
source data with lha spatial resolution and are the mean value of cells in a 10k’ circular window (Davis, 2007).

Variable Description

latitude-adjusted elevation

Topographic relief (the standard deviation of elevation in a local 5x5

Mean annual rainfall for the period 1960-1991 (source grid has 1 km’

Average CWHR (California Wildlife Habitat Relationships) fisher habitat

This system rates the suitability of each combination of habitat type, canopy
closure class, and tree size. This assigns high suitability scores to upper
montane, subalpine, and montane riparian forest.

Average refined CWHR fisher habitat rating(0-100). This was modified by
setting suitability scores for lodgepole pine, red fir, subalpine conifer, and
montane riparian forest habitat types to 0 for fisher

The product of a CWHR?2 habitat indicator variable (1=fisher forest habitat
type, 0 otherwise), forest canopy closure (centroid of class interval) and tree
size (centroid of class interval)

The proportion of 1 ha cells in a 10 km” area classified as CWHR2 fisher
forest habitat types and with 60-100% tree canopy closure.

The proportion of the 10 km’ sample area classified as CWHR montane
hardwood or montane hardwood-conifer type and with 60-100% tree canopy

Variable Class Variable
adj.elevation
Topography "
relief moving window).
Climate ann.ppt resolution).
rating (0-100).
GIS.CWHR
Vegetation GIS.CWHR2
habitat scores
derived from remotely
sensed imagery (VGIS) GIS.structure
GIS.dense.forest
GIS.dense.hardwood
closure.
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Table 2. The comparison of AUC values between GAM and Maxent model using same variables. GAM was better than
Maxent and different variables were significant at each model.

Models Presence-absence Model(GAM) Presence-only Model (Maxent)
Data Real presence Real absence Real presence Pseudo absence
N
Regions | (preval-en Variables AUC Variables AUC Variables AUC
ce)
Klamath/ 111 GIS.CWHR2
. i . . . 0.82
Shasta 032) GIS.structure relief | 0.89 relief 0.79
ann.ppt,
ann.ppt
Southern | 88 1 19 dense.forest | 0.83 GlS.structure 0.64 0.75
Sierra (0.32) adi elevation GIS.dense.forest ann.ppt
J- GIS.dense.hardwood relief
ann.ppt, adj.elevation
433 ann.ppt, GIS.dense.hardwood GIS structure
Statewide 0.15 GIS.dense.forest | 0.85 GIS.CWHR2 0.82 GIS.dense. forest 0.82
0.15) relief relief GIS.dense.hardwood
adj.elevation GIS.CWHR2
ann.ppt
433 GIS.dense.hardwood
iforni . .81
California (0.15) GIS.CWHR2 0.81 0
relief adj.elevation
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Fig. 3. The comparison of fisher habitat suitability between
presence-absence model (GAM) and presence-only
model (Maxent). First column: GAM model using
real presence/absence data, second column: GAM
model using real presence and pseudo-absence data,
third column: Maxent model using presence-only
data. Probability values: Low(0.0) - High(1.0).
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