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Analysis of the Relationship of Tree Ring Growth of Chinese Fir with Climatic Factors by Grey System in Jinggangshan Area
LI Jian,ZHANG Guo-wen,LIU Yang (Shandong Academy of Environmental Science Co. ,Jinan,Shandong 250013)

Abstract

in the Jinggangshan area of Jiangxi Province in China,was selected to explore the effect of climatic factors on tree ring growth.[ Result] The order

[ Objective | To study the relationship between the tree ring width and climatic factors.[ Method ] An artificial Chinese fir forest,located

of the relational degrees of the climatic factors that influenced the tree ring growth of Chinese fir was the mean annual humidity index (0.707 3 )
> mean annual precipitation (0.687 0)> mean annual evaporation (0.662 4)> mean annual temperature (0.596 8)> annual extreme maximum
temperature (0.559 4)> annual extreme minimum temperature (0.542 5).The mean annual humidity index was the main factor affecting the tree
ring growth of Chinese fir in mid-subtropical areas,followed by precipitation and then temperature. [ Conclusion | The result provides a scientific
basis for studying the effect of climate change on tree growth in sub-tropical regions,as well as information on the interaction between the structure

and composition of forest communities and climate change under warm and humid climatic conditions.
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Fig.1 Average monthly precipitation and average monthly tem-

perature for many years in Jiaygangshan Area
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Table 1 Original data of the correlation degree analysis between Chinese fir tree ring growth and climate factors

40} Year X, X, X, X, X, X Xe

1977 6.06 1654.09 1495.40 14.45 -2.57 33.86 113.30
1978 6.91 1608.95 1536.88 14.95 -1.49 36.04 106.55
1979 7.74 1398.28 1405.90 14.85 -2.57 35.44 93.22
1980 6.07 1545.29 1574.79 14.65 -3.07 35.84 104.42
1981 6.28 1447.97 1574.69 15.74 -1.29 37.03 91.07
1982 6.88 1703.79 1498.56 16.24 -2.18 35.54 103.89
1983 6.13 1694.39 1571.72 15.94 -3.37 35.05 105.24
1984 6.25 1607.36 1580.54 17.33 -6.53 37.22 91.85
1985 5.38 1596.18 1623.90 15.35 -2.57 36.04 102.98
1986 5.66 1665.58 1508.17 15.84 -4.55 38.02 104.10
1987 5.08 1581.23 1526.18 15.05 -5.54 34.75 104.03
1988 4.47 1574.20 1442.73 14.65 -2.08 36.14 106.37
1989 4.08 1446.19 1299.67 13.56 -2.97 35.05 105.56
1990 4.62 1579.35 1490.94 15.15 -2.08 37.22 103.23
1991 4.38 1597.07 1681.42 15.94 -1.58 35.74 99.20
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E{h\ Year Xo X] Xz Xz X4 Xs Xo
1992 3.66 1607.07 1571.23 15.15 -2.77 35.54 105.04
1993 3.33 1571.53 1517.57 15.25 -3.66 38.02 102.05
1994 4.39 1532.72 1497.57 16.24 -1.58 36.93 93.46
1995 3.16 1577.27 1520.05 15.94 -2.48 36.33 97.97
1996 3.31 1552.02 1494.70 15.05 -3.07 36.73 102.11
1997 3.09 1632.11 1486.58 16.53 -7.52 36.53 97.73
1998 3.80 1580.34 1536.38 16.73 -1.88 36.83 93.52
1999 3.59 1548.86 1488.76 17.03 -2.28 38.02 90.05
2000 2.82 1734.78 1682.60 16.04 -2.57 36.53 107.09
2001 3.13 1616.08 1582.32 15.25 -3.37 38.02 104.94
2002 2.92 1570.54 1514.11 15.74 -6.34 36.33 98.77
2003 2.61 1730.82 1684.88 16.24 -4.06 38.12 105.53
2004 2.19 1850.21 1768.34 14.65 -5.05 37.62 125.02
2005 2.34 1544.40 1489.85 15.74 -2.08 36.33 97.13
2006 2.44 1508.86 1458.37 16.34 -1.29 38.02 91.45
2007 2.29 1598.65 1553.71 16.93 -1.09 38.71 93.49
2008 2.62 1418.47 1387.49 16.34 -1.49 35.84 85.97
2009 2.08 1511.63 1487.77 16.63 -2.57 36.83 89.98
2010 2.28 1564.20 1512.32 15.94 -3.37 38.21 97.16
2011 1.95 1559.05 1504.21 15.74 -3.17 37.03 98.05
2012 1.85 1553.41 1499.45 15.64 -1.49 38.81 98.32
2013 1.85 1414.61 1387.29 16.24 -1.58 37.22 86.26
2014 1.69 1600.24 1604.20 13.27 -1.78 37.13 119.42
2015 1.73 1418.57 1387.58 15.54 -1.88 38.02 90.36
2016 1.58 1570.34 1510.54 15.25 -2.77 37.92 101.97
2017 1.71 1554.00 1503.22 16.14 -2.87 38.02 95.34
F2 BAEREKRE[EERFXBEESTHIRKEXEKE
Table 2 Grey correlation degree of Chinese fir rings growth and climate factor correlation analysis
445y Year r T T3 Ty Ts e
1977 0.696 0 0.585 0 0.489 2 0.976 5 0.382°3 0.900 9
1978 04773 0.502 2 0.439 8 0.901 5 0.464 7 0.511 9
1979 0.323 4 0.380 4 04215 0.654 4 0.409 7 0.366 9
1980 0.485 4 0.676 7 0.482 0 0.765 0 0.5253 0.577 5
1981 0.437 5 0.799 5 0.836 3 0.636 1 0.850 4 0.446 5
1982 0.695 4 0.517 5 0.785 6 0.904 0 0.468 9 0.536 0
1983 0.8350 0.768 2 0.891 3 0.8250 0.486 8 0.668 4
1984 0.620 8 0.782 3 0.649 0 0.428 3 0.873 4 0.444 3
1985 0.727 2 0.866 8 0.863 8 0.725 4 0.736 7 0.747 0
1986 0.867 1 0.709 3 1.021 6 0.696 9 0.710 1 0.727 0
1987 0.743 1 0.887 3 0.820 8 0.636 5 0.554 1 0.848 0
1988 0.848 0 0.767 7 0.818 9 0.533 6 0.987 3 0.881 9
1989 0.612 4 0.548 7 0.587 3 0.586 5 0.744 7 0.816 1
1990 0.830 2 0.883 1 1.009 8 0.549 3 0.704 0 0.937 0
1991 0.959 4 0.568 1 0.694 4 0.480 2 0.871 1 0.830 4
1992 0.769 7 0.667 0 0.800 7 0.520 0 0.973 3 0.746 8
1993 0.801 4 0.730 6 0.698 1 0.577 1 0.456 1 0.775 3
1994 0.746 8 0.980 0 0.621 8 0.481 1 0.727 8 0.656 3
1995 0.752 2 0.695 5 0.527 3 0.453 0 0.652 0 0.890 6
1996 0.858 1 0.787 0 0.754 6 0.513 6 0.605 3 0.769 2
1997 0.624 1 0.764 4 0.441 2 0.645 6 0.609 3 0.882 2
1998 0.883 7 0.774 0 0473 1 0.457 9 0.654 4 0.757 3
1999 0.946 5 0.873 4 0.423 1 04715 04755 0.694 4
2000 0.463 3 04350 0.480 7 0.436 0 0.577 8 0.574 5
2001 0.659 5 0.576 9 0.663 8 0.524 3 0.442 6 0.659 1
2002 0.726 4 0.670 2 0.534 5 0.930 7 0.619 7 0.800 7
2003 0.452 7 0.420 1 0.440 1 0.540 5 0.404 2 0.579 2
2004 0.345 6 0.343 7 0.659 9 0.603 5 04155 0.339 5
2005 0.689 7 0.632 4 0.478 5 0.378 8 0.552 6 0.736 1
2006 0.796 8 0.712 8 04173 0.347 1 0.401 3 0.988 8
2007 0.583 6 0.528 9 0.357 7 0.333 0 0.352'5 0.851 2
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A4y Year L L5 3 Ty Ts Te
2008 0.780 9 0.986 8 0.429 9 0.364 4 0.665 5 0.750 6
2009 0.722 0 0.602 4 0.370 1 0.390 8 0.474 7 0.949 9
2010 0.641 2 0.586 7 0.449 1 0.452 0 0.380 4 0.724 5
2011 0.608 5 0.562 0 0.447 5 0.417 0 0.447 7 0.648 6
2012 0.605 9 0.558 2 0.4515 03311 0.330 6 0.628 8
2013 0.957 7 0.783 0 0.390 9 0.334 8 0.425 3 0.951 1
2014 0.5219 0.429 9 1.019 9 0.336 2 0.423 3 0.356 2
2015 0.930 7 0.757 9 0.454 2 0.341 8 0.366 6 0.838 7
2016 0.550 8 0.517 1 0.479 5 0.374 8 0.3655 0.5310
2017 0.588 7 0.538 7 0.391 7 0.386 5 0.365 7 0.678 6
i 0.687 0 0.662 4 0.596 8 0.542 5 0.559 4 0.707 3
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Note :r, was correlation degree of annual precipitation; r, was correlation degree of annual evaporation and precipitation; ry was correlation degree of annual
temperature and precipitation;r, was correlation degree of annual minimum temperature precipitation; r; was correlation degree of annual maximum tem-
perature precipitation; ry was correlation degree of annual humidity index and precipitation
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