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Points to Deliver

• American chestnut sprouts have strong 
site affinities

• Finding chestnut sprouts can be much 
easier with a good spatial model



Why Spatial Modeling?

• Advance in TACF backcross breeding 
program

• A broad American chestnut genetic base 
is required to ensure local adaptability and 
preserve genetic diversity

• Need find more surviving American 
chestnut. But this is time consuming…

Solution:
A Good Predictive Spatial Model



Objective

• Develop chestnut habitat suitability 
maps 

To find surviving chestnut specimens 
To find suitable areas for future chestnut 
seedling planting



Study Area

Mammoth Cave National Park 



Mammoth Cave National Park



www.visiusa.com



Mammoth Cave National Park

Elevation
120-420m



Mammoth Cave National Park
Landuse history based on 1936 vegetation map

41% abandoned 
agricultural lands



This is the remains of an old 
sandstone fence--this former 
agricultural land is now covered 
by a young mixed hardwood 
forest



Lead by Joe Schibig, a group of students 
and volunteers recorded 2156 American 
chestnut specimens from 2003 to 2006 at 
MCNP

Joe Schibig
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Chestnut Modeling

Biomapper
2/3 data used 
in modeling

http://www2.unil.ch/biomapper/



Results

• Historical land use had a strong influence 
on current chestnut distribution
– 89% of the chestnut sprouts at MCNP were 

located within non-agricultural lands
– The remaining 11% were located within a 

10m buffer around non-agricultural land



Results



Results

• Most chestnuts were on relatively steep 
(20-40 degrees) mid to upper slopes near 
the boundary of limestone and sandstone 
formations (130 ft buffer zone)









Chestnut 
Habitat 
Suitability 
Map



Model Validation

0

5

10

15

20

0 10 20 30 40 50 60 70
Slope (degree)

Fr
eq

ue
nc

y 
(%

)

0

5

10

15

20

-30 -15 0 15 30
Topographic position index

0

5

10

15

20

25

30

35

130 160 190 220 250 280 310
Elevation (m)

Chestnuts
Radom points

0

5

10

15

20

SS 110 45 20 0 20 45 110 LS
Euclidean distance (m)

Fr
eq

ue
nc

y 
(%

)

(a) (b)

(d)(c)



Model Validation

• Cross-validation based on continuous 
Boyce index (CBI = 0.97) indicate the 
model is good

• 90% of the test data (1/3 of total sample) 
were located in the suitable habitat 
predicted by the model



Take Home Message

• Chestnut have a very low presence on 
abandoned agricultural lands, but most 
often occur in less disturbed forest on 
relatively steep mid to upper slopes near 
the boundary of limestone and sandstone
formations

• Model can be used in areas that have 
similar conditions as MCNP, and caution is 
needed when apply anywhere else
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