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The spatial digribution of condr uctive species o Northeas fores under the climate

changing
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Abstract : Gobd dimete Modd's, HADCM23JL and CGCML1 predicted that gobd annua average tenperature will rise37  and
5.2 ,annud precipitation will rise 30.7 % and 25.1 %, repectivdy in the next 100 years. To explore the reponse o
Northeagern foreds to the two climete warming scenarios, Log gic regresson was developed to andyze the rdationship between
eight condructive ecies of northeast forest (Larix gmdinii , Pinus koraiens's, Picea jezoensis, Abies nephrdepis, Larix dgends
var. changpaienss, Quercus mongdica, Betula platyphylla, Populus davidiana) and 11 environmenta variables (annua average
terrperature , annud precipitation , dtitude , dope, apect , il day, il dity, il sand, il depth, il organization nmeterid |
il totd nitrogen) . The logdic regresson nodes egablished based on the current ecies digtribution and the assciated
ernvironment variables. The results showed that annud average temperature was the nog inportant factor determining the
occurrence of dl ecies except for Quercus mongalica and Popul us davidiana. Gonparing the predicted ecies digributions with
the actud ecies digributions, we found that mode correctness, sendtivity , goecificity and fa se postive rate of conifer gecies
were greater than those of the broaded goecies, and the fd se negative rates of conifer gpecies were lessthan those of the broad ed
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gecies The results showed that the goodness of fit of conifer gecies were greater than those of the broades gecies. The
predicted digributions o the eight gpecies under the two goba warm ng scenarios were derived on the log gic regresson nodd s.
The result showed that under the HADCM13UL scenario , the coverage of Larix gmeinii , Betula platyphylla, Abies nephrdepi ,
Picea jezoensis decreased 91. 2 %, 67.4 %, 11.9 % and 10 %, regoectively. The coverage of Larix dgenss var. changpaiensis,
Pinus koraiensis and Quercus mongalica increased 87. 8 %, 54. 6 % and 31. 3 %, reectivdy. Under the CGOM1 scenario , the
ooverage o Larix gmdinii , Betula platyphylla, Picea jezoensis, Abies nephrodepi and Finus koraienss decreased 99.2 %,
89.9%, 85.9%, 83.2% and 4.9 %, regectively; the coverage of Larix dgensis var. changpaiensis and Quercus mongadica
increased 93. 3 % and 27.5 %, regectivdly. The Populus davidiana did not change under two scenarios.

Key wor ds:log gic regresson nmodd ; condructive gecies; goba warming; HADCOM2SUJL scenario ; CGOM1 scenario
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1 logigic -
Table 1 logigic regresson analysis results- codficientsand Goodness o fit \
Larix RPinus Picea Abes Larix dgensis var. Quercus Betula Popul uis
gmdinii koraierssis jezoensis nephroepis changpaiensis mongalica platyphylla davidiana
Intercept - 4.80Ex10°1" - 1.083%x10° - 1.29%x10° - 1.27x10° - 1.01x10 -1.08" 105" -563°
Altitude 5.90%x10° 4" -2.60%x10°°" - 4.02x10°%" - 3.90x10° %" 1.90x10° %" -284x10"%" 196x10°*" 269x10 %"
Precipitation - 6.62x10° %" 1.74x10°%2" 2.14x10°2" 2.76%x10°2" 1.45x10° %" 311x10° %" 4.75x10°4" —
Sope 3.90x10°%"  6.68x10° %" 2.33x10°2" 2.37x10°2" - 4.98x10" %" 1.77x10°2" - 2.19%x10°2" -2.80%x10°2"
Tenperature - 8.80x10°'" -5.10x10°1" - 1.07" -1.03" 3.07x10° %" — -13x10°" —
Traragpect -3.24x10°%2° 9.44x10°2%° — — -8.76x10°2" — 3.54x10°2" -6.40%x10° 2"
il day - 4.88x10°%" -221x107%" 525x10°2" 58x10 %" — — 1.99x10°2" —
Sil Depth 1.62x10°%" 1.22x10°%"-819%x10°%" - 7.17x10° %" 592x10°%" -7.63x10° %" — 6.02x10° %"
il Om  2.98x10°%° -2.09%x10°2" 6.36x10°2" 8.61x10 %" — -1.91%x10°2" 4.74x10°2"  4.69x10°2"
il Sand 6.80x10°%" - 7.07x10° %" — — -2.77%x10°2% - 1.31x10°%" - 2.05%10°2" -9.17x10° %"
il Slty — — -1.29%x10°2" - 1.50x10°2" - 6.16x10° 3" 2.62%x10°2° — 4.11x10° 2"
Sil Tn 5.63x10° 1" — -1.68" -216" -2.45" — L8 176"
H 24,945 7,460 " 2,178° 252" 2,754 " 41 534" 22,849 2,698 "
Area% 0.23 0.042 0.019 0.015 0.015 0.319 0.166 0.074
* p<0.001 p<O0.001 represents the regresson codficient is sgnificant
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2
Table 2 The contingency table of observed value and predicted val ue
’ ’ Observed vaue
Item 1 0 Sm o rowi
an ap A1
. Predicted vaue 0 ay ax Az
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5 , (PerC, percentage of correct) (sendtivity)
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AL
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3 logigic
Table 3 The predicted precision o logigtic regresson mode
Item PerC Senstivity ecificity FPR MR
Larix gmdinii 88.00 89.41 87.22 32.38 3.50
Pinus koraiensis 75.27 82.37 74. 95 87.06 1.05
Picea jezoensis 77.82 87.45 77.62 92.73 0.32
Abies nephrdepis 78.13 85.30 77.99 93.09 0.36
Larix dgensis var. changpaiensis 67.42 97.70 66. 95 95. 56 0.05
Average of oonifer ecies 77.33 88. 45 76.95 80. 16 1. 06
Quercus mongalica 63.49 74.04 58. 47 54.09 17.45
Betula platyphylla 55. 11 64. 82 53.15 78.17 11.79
Popul us davidiana 67.50 69. 95 67.31 85. 32 3.47
Average of broaded gecies 62.03 69. 60 59. 64 72.53 10. 90
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, 7.26 612 1205mm, 833mm ,
, HADCM23UL
3.5.3 , , , ,
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