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(Institute of Soil Resources and Environment, Zhejiang Key Laboratory of Agricultural Resources and Environment, College of Environment

and Resources, Zhejiang University, Hangzhou 310058, China)

Abstract: [ Objective ] According to the International Plant Protection Convention (IPPC), it is estimated that soil carbon loss
contributes to the global atmospheric CO, concentration by about 30%—-50%, and about 50%—-70% of the loss is caused by soil
erosion. Therefore, the loss of soil carbon through soil erosion has an important impact on carbon recycling and exchanging
between terrestrial ecosystems and the atmosphere, and it plays a significant role in balancing the global CO, concentration and
climate warming. Most studies on nutrient loss in China focus mainly on that in the loess plateau region and the purple soil region

and pay attention mainly to nitrogen and phosphorous loss or TC loss with slope surface runoff, but almost neglect effects of the
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two factors, slope gradient and rainfall intensity, on TC loss with interflow in soil, let alone dynamic process of TC loss
distribution in slope surface runoff and interflow. Therefore, this study was done to explore characteristics of soil total carbon (TC)
loss with slope surface runoff and interflow on bare slopes of the soil derived from weathered granite in the Zhejiang-Fujian hilly
region, China. [ Method ] In this study an artificial rainfall simulation experiment was carried out to explore TC loss with slope
surface runoff and interflow and its processes as affected by slope gradient and rainfall intensity and to analyze effects of the two
on TC loss. So it was designed tot have 3 levels of rainfall intensity (60, 90 and 150 mm-h™") and four levels of slope gradient (5°,
8°, 15° and 25°), performed on two three-dimensional monitoring simulator runoff flumes, arranged in parallel. TC loss from each
flume was monitored and calcuated. [ Result ] Results show that variation of the TC loss process with slope surface runoff was not
much affected by slope gradient or rainfall intensity, and the TC loss rate variation curve was extra-significantly correlated with
the mass concentration curve. That is to say, TC loss rate was affected mainly by TC mass concentration. In soil interflow, TC
mass concentration curve peaked up rapidly and then declined and leveled off. In the experiment, TC loss with runoff increased
with rising rainfall intensity, regardless of slope gradient, while TC loss with interflow decreased. No apparent linear relationship
was found between TC loss with runoff and slope gradient under high rainfall intensities, while a linear relationship was looming
between slope gradient and TC loss in the interflow. The influence of rainfall intensity on total TC loss and TC loss with runoff
was more significant than that of slope gradient, but a reverse trend was observed in interflow. TC loss with runoff was found to
be significantly and linearly related to rainfall intensity, slope gradient and runoff volume per rainfall event, with R* being higher
than 0.800. [ Conclusion ] In summary, TC loss increases gradually with rising slope gradient and rainfall intensity. Slope surface
runoff is the main factor affecting TC loss, but interflow is one that can not be ignored. This study provides a calculation method
for estimating TC losses with surface runoff on bare slopes of the soil derived from weathered granite in the Zhejiang-Fujian hilly
region, China.

Key words: Zhejiang-Fujian hilly region; Soil derived from weathered granite; Laterite layer; Total carbon loss mass

concentration; Rainfall simulation
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Table 1 Physical and chemical properties of the soils used in the experiment

N A KB4 Grain composition A bk IS A AR
TR E
Soil bulk Soil organic Soil total Soil total Available
Soil layer/ pH FkL kL kL
density/ carbon/ nitrogen/ phosphorus/  phosphorus/
cm Clay/% Silt/% Sand/%
(grem™) (gkg™ (gkg™ (gkg!) (mgkg™")
0~5 1.52 4.88 11.51 11.32 77.17
5~10 1.51 4.49 10.97 14.39 74.64 6.46 0.72 1.65 106.27
10~15 1.53 4.35 12.35 13.12 74.53 4.36 0.77 1.15 92.11
15~20 1.60 4.30 11.54 14.57 73.89 2.03 0.62 1.58 85.28
20~25 1.56 4.30 10.84 17.50 71.66 1.26 0.61 1.54 81.79
25~30 1.61 4.17 12.75 15.83 71.42 1.25 0.59 1.59 78.01
30~35 1.66 421 10.30 13.64 76.05 1.52 0.59 1.46 79.31
35~40 1.60 4.12 10.64 16.42 72.94 1.51 0.66 1.41 79.38
40~45 1.54 4.11 9.67 15.09 75.24 1.08 0.53 1.34 87.79
45~50 1.70 4.12 10.20 13.97 75.83 1.03 0.43 1.31 80.92
50~55 1.63 4.13 12.03 16.13 71.84 0.92 0.50 1.27 80.00
55~60 1.73 4.10 10.88 14.58 74.55 0.59 0.42 1.34 76.87
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Fig. 1 Sketch of rainfall simulation apparatus, rainfall simulator ( a) and runoff plots (b, ¢)
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Fig. 2 Process of soil carbon loss with slope surface runoff during the rainfall event

http://pedologica.issas.ac.cn

TCHL KK TC loss rates/(mg-3min")

TCHi4FTC loss rates /(mg-3min~')

TCHi S K TC loss rates/(mg-3min)



3 P BUAE: AR AR RN R I AR I A AR I Bl R RS R 629
T2 REEHEERERENMZREMEERERE
Table 2 Correlation analysis of TC loss rate curve with mass concentration and runoff curves
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Fig. 3 Proccess of soil carbon loss with interflow during the rainfall event
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Table 3 Relationships between TC loss (M) per unit area and rainfall intensity (r) relative to slope gradient

i H Project W Slope gradient 24 [01)9 77 F2 Linear regression equation e 2B R?

Y72 Surface runoff 5° Mg=0.052r - 0.5512 0.982 0
8° Ms=0.0741r —2.6271 0.858 1

15° Ms=0.0704r —2.9137 0.9822

25° Ms=0.0884r—5.7317 0.970 1

et Interflow 5° M=-0.00187 + 0.2966 0.914 4
8° M;=-0.0009r + 0.1994 0.9332

15° M;=-0.0011r+ 0.2088 0.826 1

25° M;=-0.0042r + 0.8476 0.789 3

4 Throughflow 5° Mr=1.505r +2.7555 0.977 6
8° Mp=2.1945r +1.9614 0.8529

15° Myr=2.0789r + 1.4529 0.983 5

25° Myp=2.5252r + 0.1664 0.9755

W M RS ARG TC AR, M R TC Wi, My~ TC %k Bie . Note: Mswas TC loss amount in surface runoff,

M;was TC loss amount in interflow, Mrwas TC loss amount in total flow
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Table 4 Relationships between TC loss (M) per unit area and slope gradients (s) relative to rainfall intensity

i H T 5 ey e R

Project Rainfall intensity/ ( mm-h™) Linear regression equation R?

W2 Surface runoff 90 Ms=-0.105 25 +4.639 1 0.949 7

120 Ms=-0.04s + 6.536 6 0.1590

150 Ms=-0.018 1s + 7.758 8 0.268 1

HErha Interflow 90 M;=0.110 95 — 0.058 0.553 2

120 M;=0.060 35 — 0.031 0.594 6

150 M;=0.010 85 —-0.045 5 0.829 3

J2v i Throughflow 90 Mr=-0.086 55 +4.610 5 0.929 9
120 M7r=-0.0303s + 6.527 6 0.096
150 Mr=-0.007 3s +7.713 3 0.056

L Mg NIRRT TC Wi, M MR TC ik &, My TC ifide Kkt . Note: Mgwas TC loss amount in surface runoff, M;was

TC loss amount in interflow, Mzrwas TC loss amount in total flow.

x5 MBMKES TC AMERRKEZERIXR

Table 5 Relationships of TC loss (M) per unit area with rainfall intensity (#) , slope gradient (s)

I H Project ZPE T 77 72 Linear regression equation WERB R
Wi 145 Surface runoff Ms=0.0717-0.054s — 2.234 0.898
Jerhifit Interflow M;=-0.002r+0.013s + 0.215 0.724
S Throughflow M= 0.0697-0.041s — 2.020 0.897

T Mg A AR TC Mk &, MR TC Wide&E , M N TC #ide Bl . Note: Mswas TC loss amount in surface runoff,

M; was TC loss amount in interflow, Mrtwas TC loss amount in total flow.

WRAEAT AR AR, BiE - RISy TC B mBUR R R Z R R ENREXLR, R
HEEFRTRMAN FERZIC d TR BET 0.853, XS HAMA LR, (HAEHE
WO B WA R, Oy TRE SRR PP AR R AL, H T TC B
SERUIE SO N R AT 2R 1S = G N O Ul N I/ S LK VAT AR P S RO A N D & 7 T = 3 &
MEMAR R SRR TC AR RZEIME IR R TC FAim B A R S
F, AR 60 SUREY, SomfeR iR E S BRAR

F6 RIEMBTMEMTC BAERRREZEMRXR

Table 6 Relationships between TC loss (M) per unit area and runoff volume (v) in each rainfall event

I H Project 284 0] )5 J5 72 Linear regression equation YE R B R
YR 12 % Surface runoff Ms=0.021vs+ 1.079 0.853
Herh i Interflow M;=-0.036v,+7.583 0.459
M3t Throughflow M7=0.028v7— 1.632 0.800

W Mg RPEAR T TC Wk, M, P ih TC WAkH, MrA TC WK SR, vwAYHAR R, vk, vl
12 i/ . Note: Mswas TC loss amount in surface runoff, M;was TC loss amount in interflow, Mrwas TC loss amount in throughflow,

vswas the volume of surface runoff, v,was the volume of interflow, vrwas the volume of throughflow.
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