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Effects of cutting intensity on spatial heterogeneity of topsoil temperature in secondary forest in Maoers-
han region of Heilongjian Province. GU Jiacun' , WANG Zhengquan', HAN Youzhi’, WANG Xiangrong',
MEI Li', ZHANG Xiujuan', CHENG Yunhuan' (' College of Forestry, Northeast Forestry University, Harbin
150040, China; *College of Forestry, Shanxi Agricultural University, Taigu 030801, Shanxi, China). -Chin. J.
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This paper studied the effects of different cutting intensity on the spatial heterogeneity of topsoil (3 ~5 ¢cm) tem-
perature in the secondary forest in Maoershan region of Heilongjiang Province. Three treatments were installed,
i.e., no cutting (treatment A), 50% of randomly cutting ( treatment B), and clear cutting ( treatment C).

Based on the requirements of geostatistic analysis, there were 160, 154 and 154 sampling points with a spatial
distance of 0.5 ~56 m in the treatments A, B and C, respectively. Topsoil temperature was measured by ther-
mometer in spring and summer during the two years after cutting, and the spatial heterogeneity of the temperature
was analyzed by semivariogram and Kriging arithmetic. The results showed that after cutting, the mean value of
topsoil temperature had an increase of 0. 6 ~4.2 C (P <0.001) , and correlated positively with cutting intensity.

The spatial heterogeneity and variation degree of topsoil temperature also increased with the increasing intensity of
cutting. As for the small scale spatial heterogeneity of topsoil temperature, it was also increased after cutting, but
the scale was mainly within the range of <20 m and the composition of spatial heterogeneity was slightly affected.

The comparison of Kriging maps suggested that in treatments B and C, the spatial pattern strength of topsoil tem-
perature was enhanced, and the difference between treatments B and C and treatment A was larger in spring than
in summer. In treatments B and C, topsoil temperature fluctuated and had similar distribution patterns in the same
seasons; while in treatment A, the temperature had a relatively even distribution within the year.

Key words Soil temperature, Cutting, Spatial heterogeneity, Geostatistics, Secondary forest.
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TIEERE Topsoil (3~5 cm) temperature ('C)

1 AERETIAM L HRIZ (3 ~5 om) HESIRS

Fig. 1 Frequency distributions for topsoil (3 ~5 cm) temperature in three plots.
A: P A(STER) Plot A (control) , B:#E#h B( %4% 50% ) Plot B (50% cutting ) ,C: kel C( B 14%) Plot C (clear cutting) ;a) 2002.05.22,b)

2002. 08.28,¢)2003. 06.01,d)2003. 08.26. F [ The same below.



12 BINTEE SRART PN B8 JL LA X R 2R UK A A 30 R 2 T B 5 1) 3 R P A R T 2251

4 2R Semivariograms v (h)

341 o
L ey e o e T e - - -

LA e _ hah 2 ¥ e
0 , N . . . . N -
0 5 10 15 20 25 0 5 10 15 20 25 10 15 20 25

43 KB & Separation distance (h)

B2 THEREG~5om)BETREH

Fig.2 Semivariograms for topsoil (3 ~5 c¢m) temperature in three plots.
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Fig. 3 Spatial pattemns for topsoil (3 ~5 cm) temperature in three plots during 2002 and 2003.
1 ~4 435K 2002 & FM 2003 45%  H %4 Number 1 ~4 represented the spring and summer of both 2002 and 2003 respectively.
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Table 1 Parameters of semivariogram for topsoil (3 ~5 cm) in three
plots

i3 H# HE el REHE 4R 4l s
Plot Date Model  Nugget Sill Range  FEH
(Cy) (C+Cy)  (a) Ratio
c/
(C+Cy)
A 2002.05.22 Sph 0.789 2365  10.01  0.666  0.923

2002. 08. 28 Sph o 1,520 2580 1870 0411 0.635
2003.06.01 Sph 0.423  0.957  13.90  0.558  0.768
2003.08.26 Sph 0.515 1278 17.82  0.597  0.944
1 Mean 0.812 1.795 15. 11 0.558
B 2002.05.22 Sph 1630 5359 1075 0.69%  0.915
2002.08.28 Sph 137 2876 18.89  0.539  (.889
2003. 06. 01 Sph 1775 3992 17.92  0.555 (.80
2003.08.26 Sph 1.380  219%  21.80 0.372 0.34
F1J Mean 1528 3606 17.34  0.541
C 2002.05.22 Sph 1760 508 1690 0.654  0.941
2002.08.28 Sph 0.931  2.948  19.23 Q.68 (.75
2003. 06. 01 Sph 4.760 8100 2230 0.412 (.64
2003.08.26 Sph 0.862 1920 18,40  0.551  0.568
C - T Mean 2,08 4.514 19.21 0.580
C: G377 % Structural variation, Sph: FARIER Spherical model.
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