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Responses of organic carbon loss dynamics to rainfall in the evergreen broad-
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Abstract; Unravelling the dynamics of soil organic carbon loss induced by soil erosion in subtropical forest is the key to
formulate specific measures to maintain and improve forest carbon sink. Prior studies tend to measure the erosion-induced
carbon loss of one specific forest type with a very low frequency over a short observing period, which fails us to
comprehensively understand the erosion induced soil organic carbon loss in the forest. In this study, we measured runoff
depth and sediment, and assayed dissolved organic carbon ( DOC) concentration in the runoff and particle organic carbon
(POC) concentration in the sediment in the evergreen broad-leaved forest and Cunninghamia lanceolate plantation. We

tried to compare the differences of DOC and POC losses in the evergreen broad-leaved forest and Cunninghamia lanceolate
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plantation, and to analyze the relation of the erosion-induced DOC and POC losses with rainfall depth, rainfall intensity,
the maximum 5-minutes intensity, and rainfall erosivity? Our study tried to answer the following two questions: (1) are
erosion-induced DOC and POC losses in the Cunninghamia lanceolate plantation higher than those losses in the evergreen
broad-leaved forest? (2) is rainfall depth a better variable than rainfall intensity, the maximum 5-minutes intensity, and
rainfall erosivity in explaining the variation of erosion-induced DOC and POC losses. Our results showed that the runoff
depth, sediment, runoff DOC and sediment POC concentration, DOC and POC flux in the evergreen broad-leaved forest
were all significantly higher than those in the Cunninghamia lanceolate plantation. Regression analysis showed that the DOC
and POC flux in both evergreen broad-leaved forest and Cunninghamia lanceolate plantation were either linearly or
exponentially associated with rainfall depth, rainfall intensity, and rainfall erosivity. The goodness-of-fit of those regressions
in both the evergreen broad-leaved forest and Cunninghamia lanceolate plantation was the highest for rainfall depth. The
higher runoff depth and sediment in the evergreen broad-leaved forest than Cunninghamia lanceolate plantation may be
ascribed to its lower understory vegetation biomass. The higher runoff DOC and sediment POC concentration in the evergreen
broad-leaved forest may be a result of higher overall aboveground biomass and soil organic carbon concentration. Our results
highlight that future forest management should manage understory vegetation via avoiding or reducing slashing so that the
erosion-induced carbon loss in the forest will decrease. Under the scenario of climate change-induced precipitation change,
rainfall depth can be used as a predictive variable to evaluate and forecast future erosion-induced carbon loss in subtropical

forests.
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Table 1 Forest characteristics of the experimental plot
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g R I
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Evergreen broad-leaved
Z T
AN 32.0 2192 89.5 18.2 15.6 1.3 22.3

Cunninghamia lanceolate
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1.3.2 FRURIEUREGL AT

FEUCGRRFAFAR TR TP Y DOC R B AT S AT ML 73 B A% ( Shimadzu TOC-VcPh, Japan) I , POC %
K% Z UK M1 ( Elemental Analyzer Vario EL 1, Germany ) Jll%E .
1.4 BdlEab P by

M B R 3t (AR RR1008 ) BRI ] 73 B30 1 min B REERR B2 S 0e B5cdle , AR AIE B3 A s o 0 1
SEAF IR B A R RS i PRI 98 e K 5 min FSR AR K 30 min FSR, 45 UCFE T AY B 6200 02k H EL,
T, Horp E SR ERRBERN R SIRE, Ly AR MY 30 min S KGR, FEFNSIAE £ A AR R 0 4G P AR
P SO ARG, BT R AR

1
E= Y (e,AP,)
n=1

e,=0.29x[ 1-0.72exp( -0.05i,) ]
Ao WS TR (mm/h) e, M BN FERNZIAE (MJ hm™ mm™ ) | AP, {37 ¥ g5 R a8 65 17 Bk BE A B RN 4 (mm ) | 1
FIWTE, RS ZR U7 2% (Two-way ANOVA) SrHrks Sk o3 RAE H I DL KW 35 2 18] 19 28 BAR AR i L T
Wi #27K DOC Fl POC ¥ EE . DOC Ji 2k #F POC Ji 2k & 152, A POC 7% 5 F1 3 Lo & 51 Lo
Ko PV AR & R R, SRABSIAEAS T K58 20 AT 5 G B I MORTAZ AR N TMRAR = i it 7= Vb it . DOC
MR LI POC R RN ZES . LRSI TE SPSS 22.0 N 5ER, EIE I fEFE Origin 2021 N5EAL,

2 HREHSH

2.1 FEFRHIE

B LR IR I MRARZ AR TARSE 2013 450000 B R]6 A 38 AR T FE RN, 4R R BV 1611 mm, &
AR A BB I R I A B/ N R A 11 mm, XRIUHA (8] B RS 5 P25 5 min e KRN 5 RN R RO AR )
HAW WA sh A2 (8 2) o W 3 iR R R = E T 11—120 mm Z[0],25 @ 508 A 4L
75 B A 22 mm 36 mm Fl 54 mm,, SPIFRSRIE AT 0.4—24.9 mm/h Z 0] ,25 H 505 H
BN 75 AR M 1.4 mm/h 2.9 mm/h F 4.3 mm/h, 2505 9 R BET, 5 min i KRG BN T
10—161 mm/h Z[1],25 B /004 A 50 75 & 060405 5128 25 mm/h 41 mm/h Fl1 57 mm/h, FERN R0 )
BRI T 12—1654 MJ mm hm™ h™' Z[8], HAECA 75 E 53005045 320 276 MJ mm hm™ h™' #1496 MJ mm hm ™
h™t o ORI 1) 1 R 8 W =2 v 2 A KR 5 R RITARE R T R R B8 ) o S A TR IR 26% 45% 1 1%, 7%
T R R 2 T (0 A R e | AR T 1 75% , Z3E i kA 7E 6 A 2 8 I (& 2)
2.2 R BV E DOC F POC M E R sh 57281k

LI H [, 5 g ] I PR R G R A T i AR AR B 0.5—21.1 m’/hm?® Z 8], B2 AR N MG i i A8 1k
WEATF 1.1—13.8 m’/hm* 2Z 8], L8 AR S 2 F5 4= Vb i AR RS FELY 0.3—6.8 kg/hm® Z 8] A2 A

http ; //www.ecologica.cn



7478

43 &

Ve T A
Rainfall depth/mm

5 mind K58
Max. 5 min intensity/(mm/min)

120

100

80

60 -

[% T & Rainfall depth/mm

40

20

180
120

D
[=T -}

SEHITR 3] Average intensity/(mm/h)

27

24

21

B2 BEMFFEENNEE

Fig.2 Dynamic variation of rainfall characteristics

° 160 | ©

140 f
e
£
£

£ 120t

o) = o

o Z
5

£ 100 |
£
E
v

. 80 |
]
=
il

- = 60
.K
g
£

g 40t
v

20 +

0

F& 4217 Rainfall erosivity/(MJ mm hm2h™')

1800

1500

1200

900

600

300

o

R 1)
Rainfall erosivity/(MJ mm hm2h™")

o4
|

o5

ST B
Average intensity/(mm/h)

T

¥4 TR A AR 43 A Y5 il Range of rainfall characteristics

B3 FEWFIEERLE

Fig.3 Box chart of rainfall characteristics

N TAHAIUA T 0.2—4.5 kg/hm?® Z 1], H &% {8 AR LR ™= Vi P E R 2.2 kg/hm?® B2 AR N TAR(0.9 ke/
hm?) 19 2.4 £, Get53 47 Sl B A ORI IA [ AR 73 S R RERAE H X 7 it i A Vb A B 3552
HAERX A U R T R R (] 4)

http ; //www.ecologica.cn

M T A Y 38



18 41 EFA A R SR R I ARFIRZA N ARAT WL I 2% 20 250 X 35 I o 7 7479

—- EaEE O ZARATHK

[\
~

ks P=0.023
st P<0.001
- Ak X Wi P=0.061

—_— —_
8] [ee]
T

Rl
Runoff volume/(m?*/hm?)
(=)}
T

o LI TE T FPFT I I I [ N S I S Iy A |
8_
B4y P<0.001
~ ¢ LI P<0.001
i A X P=0.117 ‘ \
2 &
AT 4r- \
B 5 /\
= A A 0\
i : \ / ‘ 0
!ﬁ bl PET | EA, 'l‘u '
0 3=2= 10000 O-O-O 0x 02052® O-Ne0) -00‘0 D
1 1 1 ]
22ERA8R

E 4 EZFMHKRMZANIRERIRDENNEE

Fig.4 Dynamic variations of runoff and sediment in evergreen broad-leaved forest and Cunninghamia lanceolate plantation
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Fig.6 Organic carbon loss dynamics in evergreen broad-leaved forest and Cunninghamia lanceolate plantation
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Table 2 Regression analysis of rainfall characteristics and organic carbon loss

R R AR ARNT
R TR 4R AR Evergreen broad-leaved forest Cunninghamia. lanceolate plantation
Rainfall characteristics AT e R B i E WA Y 2
Equation R? Sig. Equation R? Sig.
POC  y=axx® 0.50 <0.0001 y=axx® 0.33 <0.0001
e e DOC  y=axa+b 0.71 <0.0001 y=axx” 0.44 <0.0001
Rainfall TOC  y=aXxx+b 0.63 <0.0001 y=aXx+h 0.41 <0.0001
POC  y=axx® 0.22 0.003 y=axx® 0.11 0.045
R DOC  y=axa’ 0.20 0.005 y=axx® 0.07 >0.05
Average intensity TOC  y=axa® 0.22 0.003 y=axa® 0.11 0.041
POC  y=axx® 0.20 0.005 y=axx® 0.12 0.032
5 min KRG DOC  y=axa® 0.01 >0.05 y=axx® 0.03 >0.05
Max. 5-min. intensity TOC  y=axx® 0.11 0.042 y=axa® 0.09 >0.05
POC  y=axx+b 0.33 <0.0001 y=axx® 0.22 0.003
R TR 42 ol DOC  y=axa+h 0.38 <0.0001 y=axx+h 0.27 0.001
Rainfall erosivity TOC  y=aXx+b 0.43 <0.0001 y=axa® 0.23 0.004

POC . ki 254 bk particle organic carbon; DOC ; AT A HLEK dissolved organic carbon; TOC . B A HLAR total organic carbon

3 Tt

3.1 HWERMARRE AN T AR A 2R
WL AR DOC  POC 1 TOC g &4 @ FAAARN TR, 5815 1 AR, X el R g 2 5 R n] L)
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