





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.

Solution:
A Good Predictive Spatial Model
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Mammoth Cave National Park
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Chestnut Modeling

S microsoft Excel - HativechestnutatM CHPdatabase2003to2006. xls
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DATABASE OF 2156 NATIVE CHESTNUT SPECIMENS RECORDED AT MAMMOTH CAVE NATIONAL PARK FROM 2003 TO 2006
. |Principal Investigator: Joe Schibig, Professor of Biology, VSCC, Gallatin, TN; jschibig@x edu
L Cave Park : Mark DePoy; ph. 270.758.2140; Mark_DePoy@nps.gov
_|Only live G of if in a cluster, the dbh and height of only the largest stem was recorded.
Site aspect
Ri dge
S=south faci
W=west faci
Ra=ravine [Slope
# Live Blight N=north-facijpostion Steepness
recorded sprouts on E=East-facin{U-upper __ |WS=very steep
| Tree Date in the field (UTM uTm Decimal Decimal per Est. tree Elev. in Elew. SE=southeagM=mid MS=moderate |Soil Soil
number observed by: Latitude Longitude Latitude longitude cluster DBH Height YN Location ft. in ft. NW=northwel =L ower G=gentle slopgseries series
KBAR1 5/2/05 Tinsley/Scagg4111802.509 |583510.914 |37 1507 -86.0562 3 =1 5 M Frozen NiagrdB08 9677305 Wy U Ra=l WY TE
KBARZ2 8/2/05 Tinsley/Scagg4111681.211 |583585.68378 |37.1496 -56.0554 5] =1 4 M Frozen Miagrd842 SE59953 WY 8] k=) WS
KBAR3 8/2/05 Tinsley/Scagg4111681.211 |583885.8378 |37.1496 -86.0554 2 =1 a8 M Frozen Miagrd842 SE59953 Wy 8] K] WisC
KBAR4 8/2/05 Tinsley/Scagg4111655.563 |583872.7707 |37.1494 -86.0555 1 =1 7 M Frozen Miagrd840.97 143686 L 8] R WS C
KBARS 5/2/05 Tinsley/Scagg4111571.029 |583851.4081 |37.1486 -56.0558 2 15 17 g} Frozen MNiagrd835 9466012 SV 8} S WWIrE
KBARG 5/2/05 Tinsley/Scagg4111567.273 |583919.8345 |37.1466 -56.0550 k] =1 4 g} Frozen Miagrd846 003635 SE 8} S WWIrE
KBARY 5/2/05 Tinsley/Scagg4111567.273 |583919.8345 |37.1466 -56.0550 1 =<1 25 g} Frozen MNiagrd846 003635 SE 8} E WWIrE
KBARS 5,205 Tinsley/Scagd4111599. 706 |584165.1981 |37 1488 -B6.0522 1 =1 2 g Frozen Niagrg842 95515813 W u WS WYITE
KBARS 5,205 Tinsley/Scagdd111573.259 |584186.2257 |37 1486 -86.0520 1 =1 4 g Frozen Niagrg849 9640117 = u WS WYTTE
KBAR10 5,205 Tinsley/Scagdd111525. 147 584223 9798 |37.14582 -B86.0516 =] =1 7 ] Frozen Niagrg802 9737995 = u S Cabh2
KBAR11 5,205 Tinsley/Scagd4111558 473 |584260.9799 |37.1485 -86.0512 2 =1 1 ] Frozen Niagrg829 9776012 ] SE S WYTE
KBAR12 5,205 Tinsley/Scagdd111556. 473 |584260.9799 |37 1485 -66.0512 4 =1 3] ] Frozen NiagrgG829 9776012 ] SE S WYTE
KBAR13 5,205 Tinsley/Scagdd111569.115 |584326.5981 |37.1485 -56.0504 2 =1 =) ] Frozen NiagrgG816 0024426 ] MNE SE CabD2
KBAR14 5205 Tinsley/Scagd4111625. 108 |584345.6472 |37.1491 -G6.05602 & =<1 3] ] Frozen MiagrgG20 01955897 E u S WY TE
KBAR15 5205 Tinsley/Scagd4111725 728 |58358599. 6049 |37.1500 -66.0652 7 1.5 15 ] Frozen MiagrgG48 9814017 E u S WS
KBAR16 5/3/05 Tinsley/Scag)4113271.03 |584728.6732 |37.1546 -86.0458 2 =1 2 M ME of Sand C|B32 9975198 = u MS WY TE
33 |KBAR1T 5/3/05 Tinsley/Scag)4113302.681 |584789.0571 |37.1551 -86.0452 5 15 10 M ME of Sand C|G22 0223554 E U MS WY TE
34 |KBAR1S 5/8/05 Tinsley/Scag)4113647 268 |584743.6494 |37 1562 -86.0456 1 1.25 15 M ME of Sand C|B53 9949753 = U K= WY TE
35 |KBAR13 5/8/05 Tinsley/Scag)4112647 268 |584743.6494 |37 1562 -86.0456 1 =1 2 M ME of Sand C|B53 9949753 =} U Ra=] WY TE
36 |KBARZD 8/8/05 Tinsley/Scagg4112647 268 |584743.8494 |37.1562 -56.0456 2 =1 12 M ME of Sand C|B53 9949753 =) 8] K] WY TE
37 KEDM1 S5/13403 Schibig, Barb|4111997.735 |579335.2005 |37.1528 -56. 1066 11 1.3 15 M Morth of Hwy. |[769.0136326 M [ =] YWWhE Wallen-E
38 KEDM2 5/13403 Schibig, Barb|4111997.735 |579338.2005 |37.1528 -86. 1066 11 =1 25 M Morth of Hwy. |[769. 0136326 M [l =] YWWhE Wallen-E
39 KEDM3 5/1303 Schibig, Barb|4112084.832 |579279.6538 |37.1536 -86.1072 1 =1 =] R} Morth of Hwy. [765 9776442 MNE 8} MS YWWhE Wallen-E
40 KEDM4 51303 Schibig, Barb|4112084.832 |579279.6538 |37.1536 -56.1072 2 3 <1 g} Morth of Hwy. [765 9776442 ME 8} MS WWhE Wallen-E
41 |KEDM3 51303 Schibig, Barb|4112084.832 |579279.6538 |37.1536 -56.1072 1 5.4 45-50 g} Morth of Hwy. [7B5 S977E442 ME 8} S WWhE Wallen-E
42 |KEDM& 571104 Schibig, wang4121028.925 |579510.1951 |37.2342 -56.1003 4 =<1 5| g} On rocky M-F|589. 1118085 &} [l S WWhE Jeffersor
42 lkEnmz E R S chibin_and 4121022 605 |57a210 1951 |27 2240 _=m 100z = 1 2 kL i eecbow WUElSRG 1112025 r na = AR laffarens
M < » W]\Sheetl / Sheetz / Sheets / [<
Ready MUM






Chestnut Modeling
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Model VValidation

 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

e 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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