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Correlation between forest carbon distribution and terrain

elements of altitude and slope

DU Qun, XU Jun, WANG Jianwu, ZHANG Feng, JI Biyong
(Monitoring Center for Forest Resources in Zhejiang Province, Hangzhou 310020, Zhejiang, China)

Abstract: To better understand the forest carbon spatial distribution characteristics in Zhejiang Province, the
relationship between forest carbon distribution and terrain (altitude and slope) was studied. This paper em-
ployed the Carbon Farming Initiative (CFI) dataset collected in 2009 and the forest carbon spatial distribution
information for the whole province along with geostatistical techniques to quantitatively determine the correla-
tion of forest carbon distribution and terrain. Multiple correlation coefficients of the binary quadratic multino-
mial were formed for the province’s forest carbon density versus terrain altitude and gradient. Results indicated
that the multiple correlation coefficients of the binary quadratic multinomial were about r = 0.71. For altitudes
of 0 — 400 m and a gradient of 0° — 5°, forest carbon density increased fastest. This showed that forest carbon
distribution was closely related to terrain and corresponded to the terrain distribution rule that forest carbon
density increased with an increase in altitude and in gradient. [Ch, 2 fig. 4 tab. 20 ref.]
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Table 1  Regression result between carbon density and terrain elements altitude and slope

i (%0 a a () (W) a(BPCETT) eI o) R R?

1(4252) -0.007 0.018 0 1.952 -0.000 009 4  -0.038 0 0.001 000 0.701 0.504
2 (8504) -0.020 0.023 0 1.883 -0.000 0091  -0.0350 0.000 299 0.713 0.507
4 (17 008) -0.146 0.023 6 1.917 -0.000 0199  -0.037 0 -0.000 389 0.711 0.506
8 (34 016) -0.175 0.0250 1.928 -0.000 0100 -0.037 0 -0.000 278 0.713 0.508
16 (68 032) -0.258 0.0250 1.950 -0.000 010 6 -0.038 0 -0.000 296 0.712 0.507
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Table 2 Regression result between carbon density and the terrain elements altitude and slope after standardization

R (R0 a a () () a(ERFT) aGREFT)  a(EHEY) R R?
1 (4252) 23.369 5.385 18.805 -2.817 -10.953 4.396 0.701 0.504
2 (8 504) 23.026 6.971 18.252 -2.706 -9.899 2.198 0.713 0.507
4 (17 008) 22.939 7.032 18.617 -3.282 -10.564 2.866 0.711 0.506
8 (34 016) 22.869 7.309 18.767 -2.985 -10.451 2.047 0.713 0.508
16 (68 032) 22.832 7.468 18.983 -3.137 -10.872 2.177 0.712 0.507
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Table 3 Correlation between carbon density and altitude or slope

EillEE I/ [iZ7 Wi 357 ey EAR I

4252 0.606™ 0.670™" 0.479" 0.602™ 0.607"

8 504 0.610™ 0.669™ 0477 0.597™ 0.603"
31 008 0.607"" 0.669™ 0.473™ 0.597™ 0.601™"
34 016 0.607"* 0.669™ 0.472™ 0.595™ 0.598"™
68 032 0.608"" 0.666™ 0.472™ 0.591™ 0.597"

LWL, * P<0.05, ** P<0.01, *** P<0.001.
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Table 4  The relationship of forest carbon density distribution and terrain

HEm G HC TR % RRE Y% BRI (Mg-hm®) | BE(C) miB W% R 8% BRE L/ (Mg hm™)
0~200 33946 49.897 49.897 10.27 0~5 21206 31.171 31.171 3.440
200~400 13 531  19.889 69.786 31.14 6~15 15281 22461 53.632 23.60
400~600 9533 14.013 83.799 35.27 16~25 23486  34.522 88.154 33.90
600~800 5837 8.580 92.379 37.99 26~35 7 11.555 99.709 40.08
800~1000 3 061 4.500 96.878 40.81 36~45 198 0.291 100 44.35
1000~1200 1 528 2.246 99.124 45.47
1200~1400 485 0.713 99.837 50.32
1400~1600 90 0.132 99.969 57.92
1600~1800 21 0.031 100 66.21
A 68 032 22.83 AitE 68 032 22.83
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Figure 1  Relation between altitude (A), slope (B) and forest area
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Figure 2 Relation between altitude (A), slope (B) and carbon density
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