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Abstract : Global warming has an significant impact on the geographical distribution of forests. Larix gme-
linii is an important part of forest ecosystem in Northern China. Therefore,it is necessary to accurately e-
valuate the impact of climate warming on the geographical distribution of L. gmelinii natural forest,and
provide a basis for formulating the sustainable development of the forest. In this study,68 temporary sam-

ple circles of L. gmelinii natural forest with a radius of 17. 85 m and an area of 1 000 m* were established
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in Northern China based on the method of mechanical point placement. The climate data from 1950 to 2017
were obtained from the Climate AP software,and the regional annual mean temperature abrupt point was
checked by M-K. Eight potential climate factor variables affecting the geographical distribution of L. gme-
linii forest were selected:i. e. ,mean annual temperature (MAT), mean coldest month temperature (MC-
MT) ,mean warmest month temperature (MWMT) , temperature difference between MWMT and MCMT
(TD) ,mean annual precipitation (MAP), mean annual precipitation in autumn (MAPA ), degree-days a-
bove 5 ‘C (DD>5 °C) and Hargreaves climatic moisture deficit (HCMD) ,using the MaxEnt model to se-
lect the dominant climatic factors affecting the geographical distribution of L. gmelinii forest before and
after mutation,and dynamic changes of the potential probability distribution area of the L. gmelinii forest
before and after the mutation were discussed. The results showed that the annual average temperature in
the study area changed abruptly after 1984. The dominant factors affecting the growth probability distribu-
tion of the natural L. gmelinii forest before and after mutation were both DD>5 ‘C ,MWMT and HCMD,
and the cumulative contribution rates of the three factors were all reached more than 85%. After the muta-
tion, the factor with the largest contribution rate changed from the degree-days above 5 °C (40. 21%) to
the mean warmest month temperature (40. 29%),and the cumulative contribution rate of temperature in
these two periods was higher than those of precipitation. Climate warming made the potential climate
growth probability distribution area of L. gmelinii forest show a northward trend as a whole, and the
change trends of different probability distribution areas were different. The area of non existence, medium
probability and high probability areas of L. gmelinii forest all decreased after the mutation, while the area
of low probability area increased. The total area of L. gmelinii forest of suitable area still showed an in-
creasing trend,and its total area expanded from 1. 313 1 million km® to 1. 355 5 million km®. This study
shows that the impact of climate warming on different probability distribution areas of L. gmelinii forest
has regional heterogeneity,and the results can provide a scientific basis for the sustainable management of
L. gmelinii forest in the future.
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Fig. 1 A. Distribution of Larix gmelinii natural forest in study area; B. Interannual variations of regional average

annual temperature during 1950—2017
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Fig. 2 M-K temperature mutation test
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Fig. 3 Relationship between dominant climatic factors and probability distribution of in L. gmelinii before and after mutation
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in different periods
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