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Study on three methods to determine the soil damage baseline of deciduous broad-

leaved mixed forests: A case of Fusong County in Jilin Province
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Abstract: The assessment of ecological damage is the basis of ecosystem protection and recovery management. Representing
an original ecological level in a region, an ecosystem damage baseline is foundational in defining the degree of ecological
damage. Forest soil is a key element in maintaining the chemical cycle of forest ecosystems and is also an important
characterization factor in identifying the degree of damage in an ecosystem. Based on the systematic analysis of existing
methods for ecological damage baselines and the characteristics of forest soil, this paper suggests several improvements to
existing methods for forest soil damage baselines. We evaluated the Changbai Mountain area’s deciduous broad-leaved mixed
forest in Fusong County of Jilin Province as the case study. Three methods—the population distribution method, the
trisection method, and the regression model method—were applied in this study. Results showed that these methods can be
used successfully in determining the soil damage baseline. The baseline value determined by the trisection method was the

highest while the baseline value by population distribution method was the lowest. The calculation steps for the population
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distribution and trisection methods were easy with results having strong comparability, and these methods were suitable in
areas without substantial anthropogenic disturbance. Regression models had higher flexibility and wider application in
practice. This method would be preferred in areas with sufficient data or that have experienced significant anthropogenic

disturbance. If the regression model was not feasible, the other two methods could be utilized instead.

Key Words: ecological environmental damage; soil baseline; regression model; deciduous broad-leaved mixed forests
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Table 1 Statistics of different index parameters

+3EHE R e/ ME ¥l R LIRS b2
Parameters Min. Avg. Max. Median Std.
BA PR TOC (g/ke) 8.50 67.86 271.21 54.05 48.55
B A N (mg/kg) 12.30 81.07 239.30 66.50 56.05
B P (mg/kg) 1.92 15.41 157.82 7.96 28.83
HRE K (mg/kg) 58.34 155.1 340.89 141.31 70.52
HHW B (mg/kg) 0.04 0.35 1.27 0.27 0.25
%% Mn(mg/kg) 407.90 670.76 1506.50 618.90 233.56
5 Ca(mg/kg) 0.76 1.65 4.26 1.48 0.85
B2 Zn(mg/kg) 69.80 88.94 130.30 85.30 15.26
i Cu(mg/kg) 14.40 18.72 33.50 16.50 5.01
pH {i 3.96 4.79 7.78 472 0.71
FHE 738t CEC (cemol/kg) 14.64 28.33 56.63 27.16 9.83
SEHPRIAR APS (wm) 12.30 18.43 39.05 16.73 6.72
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Table 2 Regression models of different parameters

+ 3R bR ISP FHIC R [l 5 v 2 F{H P {H
Parameters Models Multiple R S.E F Value P Value
A B TOC 32.027+1.942X 0.725 20.563 28.800 0.000
WA N —10.891+2.047X+2.136W 0.641 44.419 8.017 0.002
H R P ~5.645+0.134X+0.795Z 0.598 7.424 6.052 0.008
HAH K —13.467+2.306X+16Y+3.033Z 0.581 60.774 4.235 0.015
H 5L B 0.51+0.009X-0.064Y 0.499 0.224 4.324 0.024
% Mn -279.706+9.711X+164.335V 0.682 160.577 10.856 0.000
5 Ca -2.562+0.025X+0.783Y 0.836 0.396 29.063 0.000
¥ Zn 18.471+0.514X+12.868Y 0.711 10.232 12.750 0.000
i Cu -0.828+0.019X+4.019Y 0.563 4.300 6.039 0.007

X BRI, Y Sy 358 pH A, Z 9 RSO HPRAS W o B R 1 S
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Table 3 The baselines by three methods, reference values and historical values of different parameters

T3 bR HEVR A vk BV VATS [ 5% Z e Dy s ¥ E
Parameters PDM ™ RMM Reference Value Historical Value
BA PR TOC (g/ke) 79.89 94.50 81.13 271.21 41.2
WA N (mg/kg) 96.95 147.70 114.84 147.70 254.9
H W P (mg/kg) 11.77 17.32 16.28 28.04 6.9
HAE K (mg/kg) 177.86 216.99 199.20 319.99 154.8
HEH B (mg/kg) 0.41 0.50 0.41 0.75 0.48
%% Mn(mg/kg) 738.97 826.20 823.90 1229.10 781
45 Ca(mg/kg) 1.87 2.28 2.16 4.26 -
¥ Zn(mg/kg) 91.95 109.40 98.66 123.40 142.5
B Cu( mg/kg) 19.39 22.80 20.64 31.65 13.5
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TP AR R, H SRR A1 ARIFS 326 46 r ] A RSO P22 B A 56 SOk Hh 4 1 Ll B0 b X1 £ 498 7
T I AE R 7 s R I, B8 N Hl Zn Ab, = FhJ7r v R4 B 2K T 5 st 48, Herb TOC
P R IEI KT IR 2 50 L b & B e RSB 255N, P22 N 4.7%, Ui L1
AESRAZ M IX R TG S A A AR 78 N SRR RIA bR 72 v 2R Bl S R 43 eI, - SR R0 T A G AL,
I =P A A SR A AR L A BRI A R Y SR A R = A TR R A S R IR (N) 2257 0
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(17.57%) ; PR R4 3 A AU 25 S 80/ N e K (P) 2550 38.31% , 5 /M(B) 2 5% 4 0.01% , P34 2
SR 12.34%, FEETAES IR ITE F RSN AR TR S IS K, RS R AR 22 SR ORI N AR fE A 2
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Fig. 4 Difference ratio between three methods’ baseline and
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