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Organic carbon, organic matter and bulk density regression models for
forest soils in Lanlingxi watershed, Three Gorges Reservoir area
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Abstract ; [ Objective] To establish regression models of soil organic carbon, organic matter and bulk
density for forest soils and improve the regional soil attribute database in Lanlingxi watershed, Three Gor-
ges Reservoir area. [ Method ] Using forest soil survey data of this watershed, the conversion factor for soil
organic matter (SOM) to soil organic carbon (SOC) was established, and the regression models linking
soil bulk density (BD) and SOM (SOC) content were built. The whole evaluation consisted of determi-
ning the coefficient of determination (R”) , Nash-Sutcliffe coefficient of efficiency (E), and the percent-
age error (P_). [Result] The Van Bemmelen conversion coefficient (0.58) could not be directly ap-
plied in this watershed. The proper SOC-SOM conversion coefficient was 0. 455, as SOC-SOD conversion
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coefficients varied from different depth of soil, declining quickly with the increase of depth. The BD-SOM

(SOC) regression models built in other regions could not be directly applied to this region. When param-

eters of the BD-SOM models were optimized, the logarithm polynomial model could be used for this re-

gion. [ Conclusion]Overall, the simulated values of BD-SOM regression models are better than those of

BD-SOC models, and it is recommended to use BD-SOM regression models to improve the soil database.

Among the optimized BD-SOM models, the recommended model for this study is Federer organic density
model with the highest efficiency (E =0.81) and the lowest error (P, = 5.4% ).

Key words : Three Gorges Reservoir area; forest soil; organic carbon; organic matter; bulk density; re-
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Tab.1 Types of BD-SOM regression models in the literatures
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Fig.1 Scatter plots of SOM and SOC contents for Lan-

lingxi watershed in Three Gorges Reservoir area
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Tab.2 Regression relationship between SOC and SOM in Three Gorges Reservoir area

HEHEE/em R RE w(SOC)/ w(SOM) Wy (SOC) /(g - kg™") R E P./%
0~60 0.580 0 18.77 0.62 0.51 -31.10
0~60 0.4550 14.73 0.85 0.86 -3.00
0~10 0.524 4 22.39 0.89 0.89 1.60
10 ~20 0.454 1 15.20 0.94 0.95 0.00
20 ~40 0.395 1 11.39 0.86 0.84 -0.10
40 ~60 0.329 8 7.65 0.91 0.93 -0.13
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Tab.3 Assessment of previously reported BD-SOM models for application in this study area
KA R R E P/% SRR
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Tab.4 Regression relationships between SOM and BD in Three Gorges Reservoir area
% " R E PS%
2k 1k p, =1.253 8 -3.866 8w(SOM) 0.59 0.69 14.0
EATEY p.=1.367 5 -7.383 5w(SOM) +16.800 0w’ (SOM) 0.76 0.75 0.0
MHEZHA In(p,) = —0.336 8 +0.474 1 In w(SOM) ~0.097 0 In* w(SOM) 0.79 0.75 9.5
p.= —1.478 1+2.438 9w (SOM) -2.714 3 In w(SOM) -0.673 9 In* w(SOM) 0.75 0.80 6.6
L p. =1.302 6 ~*378 0v50W 0.77 0.76 -12.3
TR p. =1.710 0 -0.448 0w”* (SOM) 0.64 0.68 14.1
H LS p.=0.154 0 x1.466 1/[1.466 1w(SOM) + 0.154 0 (1 - w(SOM)) ] 0.75 0.81 -5.4
p. =100/ w(SOM)/0.244 0 + (100 - w(SOM) )/1.466 1] 0.55 0.72 7.6
Do ALEET (g em™),
FS5 MEXRNEIRIER BD - SOC A AR K X BB AHIFE
Tab.5 Assessment of previously reported BD-SOC models for application in this study area
KA fhom" R E P./% SCHRA IR
2 p.=1.3240-0.008 8w(SOC) 0.14 -1.43 23.73 [17]
p,=1.5531-0.016 7w(SOC) 0.14 -1.28 34.49 [18]
p.=1.469 2 —0.005 6w(SOC) 0.00 -2.45 -21.13 [19]
p.=1.897 4 -0.087 9w(SOC) 0.11 0.00 23.45 [20]
p.=0.866 0+0.014 7w(SOC) 0.00 -1.29 43.56 [21]
p.=1.299 0-0.011 5Sw(SOC) 0.00 -1.34 29.57 [22]
12 p.=(2.684 0 -140.943 0b) exp[ —bw(SOC) ] -1.63 0.00 21.58 [23]
p, =1.377 4e "M 1 4(S0C) >6% ] -1.91 0.00 22.43 [24]
p. =1.390 Qg 0% (500 -2.21 1.34 20.49 [25]
MLm= p.=-0.1229 In w(SOC) +1.290 1, [w(SOC) <6% ] -0.20 0.00 25.56 [24]

D) p. AXEEF(g-om™’),
Xp 1 i 3¢ SOC BRI ALK i, 1155 E P, |

R BERILEE 6, B2 AT = 15% FRIEZ AN
AT NI PR BRI R R B E < 0.6 (9 4

A, Hod 1 AR o R R S B R R 5 S
M RBEENIE,E BT 0.71,P, 9.6% ,1%
E 2 i AR H S B A X 33k BD-SOC F5% o

F6 Z=IEFEX SOC 5 BD ZEREIFXER
Tab.6 Regression relationships between SOC and BD in Three Gorges Reservoir area
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Inp, = -0.171 7 +0.384 9 In w(SOC) -0.100 0 In* w(SOC) 0.73 0.55 14.5

e p. =1.284 25403201300 0.65 0.66 -14.5
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