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Abstract Aims Prediction of potential distribution of tree species and their responses to climate change is
an increasingly important field of global change. Larix are important tree species in northeastern China. In this
study we predict the potential distribution of three Larix species based o climatic-topographic” relationships.
Our aims are to determine 1 the dominant factors that control the distributions of the three Larix species and
2 the sensitivities of the species to climate change.

Methods  Spatial overlap analysis was used to sample the distribution information of the three Larix species
and corresponding environmental factors. A logistic regression model was used to explore the quantitative rela-
tionships between environmental factors and Larix species. A map calculator method was used to transform the
results of the logistic regression model to a prediction map in ArcGIS. Three indices sensitivity specificity
and percentage of correctness were used to assess the prediction accuracy of the logistic regression models.
Five temperature change scenarios +1 C +2 °C +3 C +4 C and +5 °C and six precipitation
change scenarios -30% -20% -10% +10% +20% and +30% were used to explore the im-
pacts of climate change on the distributions of the three Larix and the sensitivities of the species to climate fac-
tors.

Important findings Mean annual temperature annual precipitation and elevation were found to be dominant

factors controlling the distributions of the Larix species. The sensitivity of the species changed from 61% to
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88% the specificity changed from 80% to 99.8% and the percentage of correctness changed from 80% to
99.8% . Larix gmelinii decreases by 12% and L. olgensis var. changpaiensis and L. principis-rupprechiii
increase by 23% and 500% respectively with the temperature increase 1 °C. L. olgensis var. changpaien-
sis increases by 64% and L. gmelinii and L. principis-rupprecntii decrease by 12.5% and 15%  respective-
ly with the precipitation increasing 10% . With climate change 0 warm and dry” +5 C -30% L.
gmelinit shifts northwestward by about 100 km L. olgensis var. changpaiensis expands northwestward by
about 100 km and L. principis-rupprecntii expands northeastward by about 800 km. With climate change to
“ warm and wet” +5 C +30% L. gmelinii shifts northwestward by about 400 km L. olgensis var.
changpaiensis expands northwestward by about 550 km and L. principis-rupprecntii expands northeastward by
about 320 km. All three species are sensitive to climate change therefore future climate change in northeast-
ern China may greatly impact their distributions.
Key words Larix gmelinii  Larix olgensis var. changpaiensis Larix principis-rupprecntii  potential distri-

bution climate change sensitivity
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Table 1 ~ The spatial datasets
Data sets Data sources Resolution
The distribution map of Lg 1:100 1:1 x 10° vegetation map of China 100 m
The distribution map of Loc 1:100 1:1 x 10° vegetation map of China
The distribution map of Lpr 1:100 1:1 x 10° vegetation map of China
Digital elevation model DEM 1:25 1:2.5 x 10° contour map of northeastern China
Annual average temperature map DEM Weather station data of northeastern China
Annual precipitation map DEM Weather station data of northeastern China
Slope map Digital elevation model
Transition aspect map TRASP Digital elevation model
Lg  Larix gemlinii  Loc  Larix olgensis var. changpaiensis Lpr  Larix principis-rupprechtii
4.76 x 10" hm? ROC AUC Area under curve
1 x 10" hm®> 7 x 10° hm? Specificity Percentage of correct
3% 10" hm’ 1 hm? PerC
Fielding & Bell 1997
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Table 3 The coefficients of Logistic regression model "
Coefficient Value range New value range
Lg Loc Lpr Min Max Loc Lpr
Temperature -51.00 56.00 141.00 -6.87 11.26 350 -574 -385 631 -969 1588
Precipitation -1.54 1.16 -1.51 219 880 -337 -1355 -2541021 -331 -1329
Elevation -0.14 - 0.89 - 118 2 644 17 -370 - - -105 2353
Slope 5.12 -4.60 -4.30 0 75 0 -345 0 -323
Aspect -7.04 -14.00 5.05 0 1 0 -14 05
Intercept 880.00 - 941.00 - 555.00 - - - 941 - 555
* 100 The coefficients were expanded 100 times for comparation 1 See Table 1
4  Logistic 85% 80%
Table 4  The prediction precision of Logistic regression model
Sensitivity  Specificity PerC Cutoff value
Lg 88 86 86 0.85 Logistic
Loc 78 80 80 0.60
Lpr 61 99.8 99.8 0.70
Lg Loc Lpr 1 See Table 1
6
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2.2 3 Logistic 1
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Fig.2 Potential distributions of Larix genus under the scenarios of climate change
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