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Characteristics of Dissolved Carbon Loss on Loess Slopes and
Its Response to Soil and Water Conservation Measures
WANG Pu', REN Zongping', MA Xiaoni', WANG Kaibo’, DONG Pengbei', HE Guokai'

(1.State Key Laboratory of Ecological Water Conservancy in Northwest Arid Region, Xi'an University of Technology,
Xi'an 710054, China; 2.State Key Laboratory of Loess and Quaternary Geology, Institute of
Earth Environment, Chinese Academy of Sciences, Xi'an 710061, China)
Abstract: [ Objective ] The implementation of soil and water conservation measures has led to a notable reduction
in the loss of soil carbon pools, while simultaneously facilitating effective control of soil erosion. However, there is
a paucity of systematic understanding of the processes of carbon loss, flux characteristics and the factors that
influence them under different soil and water conservation measures. [ Methods] In this study, a comparative
analysis of the characteristics and influencing factors associated with the loss of dissolved organic carbon (DOC)
and inorganic carbon (DIC) from loess slopes under different soil and water conservation measures was conducted.
These measures included terraces, grasslands, upper terraces and lower grasslands, and the upper terraces and
lower bare soil. To this end, a simulated rainfall test in the field was employed to quantify the benefits of the
above-mentioned soil and water conservation measures in reducing the loss of dissolved carbon from the slopes.
[ Results ] The dissolved carbon concentration on the slope surface under each soil and water conservation measure
remained relatively constant throughout the rainfall process. However, the flux of dissolved carbon loss was
significantly lower than that observed on bare ground (»p<C0.05). Furthermore, the loss of dissolved inorganic
carbon contributed to 79.5%—83.1% of the total carbon loss. The retention benefits of grassland, the upper

terraces and lower grasslands, the upper terraces and lower bare soil measures for dissolved carbon on slopes were
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76.9%, 56.3%, 47.6% and 18.0%, respectively. The volume of flow production on the slope surface was
identified as the determining factor affecting the flux of dissolved carbon loss. Furthermore, the flux of carbon loss
was found to be significantly positively correlated with the flow volume. [ Conclusion] This study enhances our
understanding of the mechanisms through which soil carbon loss is mitigated by diverse soil and water conservation
measures. It offers a scientific foundation for evaluating the carbon sink benefits of soil and water conservation on
the slopes of the Loess Plateau.

Keywords: simulated rainfall; dissolved carbon; loss process; retention benefit; soil and water conservation

measures; the Loess Plateau
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water conservation measures

SN G  VIRE
B 9.98+1.96a 599.0 —
R 3.024:0.51b 181.5 69.7
T 8.284+1.63¢ 496.7 17.1
oy R 5.90+1.53d 354.0 40.9
LR H 9.944-2.06a 596.5 0.4

VE « 2 OB 8 P B0 4R M 22 5 [ A RN 5 5 R R R [ A
T E] 22 5 2 K (p<<0. 05) ; — FoR TR .

PR S T T RR 2 FP A B G BRI A 2 5N,
530 599.0.596.5 L, B @ & T H A4 3Rk b B, 5
B AH LY AN R 7K CRAE R T I St A A A [ R
" y=10.67-13.83e ™" p<0.001 R*=0.83
b y:3.20*3.64e’-‘3-*2" p<0.001 R*=0.79

4 y=8.68-14.74c2%"  p<0.001 R=0.64
v y=12.53-9.60e02" p<0.001 R*=0.93

20 (@

ISk y:10.74,15.12674.15’1 p<0.001 R>=0.96

8 16 24 32 40 48 56 64
FE YL ] /min

—a— Pt —e— Hijh —aA— PN —v— RS

b Horp G T I O AR RO ol L
AL &R 35 69.7 %0 s FoUCh BB REAL S ORI AL £5 4
40.9 %6 ;5 H A D8 i A5 45 BH A AU 17.1 %05 1
b A B B A s A, A AR 10 (GR Do
22 WEFRRAMBERRERSIE

P 1T 7= DOC A1 DIC ¥ B ¥ M d5e g, -2
820 %0 15.9.64.0 mg/L, & 2 & T H b B (p<<
0.05), HA&AH K DOC F DIC ¥k ¥ 2 5 A 53,
S SAH 43 5 A 10.7~11.4,48.8~56.0 mg/L. 4% 4b 3
DTC ¥R EEFE RN H(79.9 mg/1)> LB T #
(66.7 mg/L)>H 1 (61.2 mg/L) > 1 (60.8 mg/1.) >
AR R(59.5 mg/ L) BRBRHL DOC ¥ i Bl B R [T fif
SRR T RS AR DOC . DIC & DTC ¥
JEE T ok W o 1) 2 322 Ak (I 2D

700 - (®)
600
500
5400
300
B 200

100

8 16 24 32 40 48 56 64
P [A] /min

—o— EBTR

1 FAEKTRFEETH=REE

Fig.1 Runoff process under different soil and water conservation measures

23 WEERAMBUERRXES

A JA] 4 B DOC . DIC # DTC i 2k & 22 5 I 3%
(p=<<0.05). #H DOC Fl DIC i 2k f fe K, I {E 5
4 15.8.63.8 mg/(m?* min) , He¥k Ky FBE T #4351
4910.3.55.0 mg/(m?min) , 1fij 5 L 37 2 - Fe /N, 23 5
H3.4.15.0 mg/(m* min), b B T 540 BEAY I K & L
WG L 294 6.2.28.6 mg/(m* min) , 4 &b 3 Y
AR T BB R 43 5128 9.0.50.7 mg/(m*s min)
(K 3), AR E DOC DIC K DTC 47 2k i &
Wi 3% T BT ) 18 728 Ak 5 7 T 36 Y A8 A R AR — B, RV R
et B SRR E M Be U Ak
24 BEBMEBNBRELTNBRNERBRRESHHE

X 51 Ak

B KA [ K O e il =2 1) 58 2 DOC 5
DIC (% L5 JC W 5 22 5, Jir A A 38009 42 I ik 3k 2K 3 LA
DIC 2 3=, HoAe A [ 3 i b B 5T ik A0 42 378 B2 0 K - 1
e 1 43 50 S R M (79.5%) | E ML (81.4%) L B H
(83.1%) \ BB T RE(82.0%0) K& LB F#-(83.1%) , 1M

DOC X 5T #ik 42 i B i 2k 7 19 16.9%0~20.5% o 7E Vi
el B, A R [ K AR R I R DOC 5
DIC L 491 5 A A 7E — AN B2 1 7K SF- (L 4D
25 FARAKETERFBEBNIBUERTROEETNS

AR Hi Ry %ot R, S T) Ak B 2 B 25k > 42 9 DOC
M DIC Wi g , R DTC ik B E R N
18.0%~76.9% (F 2>, Hr B HiX DOC # DIC iy
PLE M B Ay T 78.3% M 76.5% s FHLk R b kS
TEL A9k 60.6% F55.3% 5 BRI K ER L 4> Wk
42.8% M1 20.5% 5 b 86 #E & 4R B AL, 40 B
34.8% M 13.9%.
26 BEMBAXEENEMEZSHT

AT K A AR5 3 it 4b #E DOC . DIC & DTC B ik
I a5 7 I Y 2 B A G (p<Z0.01) , 17 5 VA 1
B e A S PERRAR (R 3D PRI X DOC it 2% Bt 14 1
B B R st s, M 87 Y, LA R AR, 1L 32 %5
XFDIC M DT C 3t 2 A8 Ak 1) i R S b i o5, 20 501
93% 91 %6, FHb A, 430 h 61 %6 A1 6326 (18 5)

http. // stbexb.alljournal.com.cn



52 KRR %39 %
20 . (a) 25 r (b)
5 ’Y/ N gm'
&0 15 * :\I Y %D
é e . o s /A o . N = 5L
310 oY o ¥« =
g et g VA v g 10
\ 4 [a)
o) 2 4
L 4
5 ! 1 L 1 L 1 1 Il 5 |
0 8 16 24 32 40 48 56 64 T #%EH J:H%TE J:ifssTﬁ%
P2 K /min NSRS Sy
R 80 © _ 80 1 (d)
5 i
. B ——u I * M
g 60 ‘ A : :\\l/ . ! o > g
= o\ , « =
¥ A AN Y A AN A %
40 1 ¥ M ST . S S 1 ] i &
0 8 16 24 32 40 48 56 64 BAE ERRFS BT
P2 K /min K AR
100 100
O] a ®
S . R T;\ be ¢
' '\. N K
& 80 . e vV'\., —— ,/ & 80 be ,.
= 0 o . b 8 =~
%{ 60 | A\ :/\ ~a {2 NG \-/. ?‘/: »: % 60 |
2 NN (A 2
[a) v ® AR a
40 L L L L f L L ) 40 I L b,
0 8 16 24 32 40 48 56 64 T il BAE B E LA AR

P2 K/min

—e— B e Fidh —a—BEH v EBETE e BT

VE < PR NG 5 B R [ B ] 22

W (p<<0.05). T,

K AR f it

2 AEKITEREFEEDOC.DICH DTCIRETL

Fig.2 Changes of DOC, DIC and DTC concentrations under different soil and water conservation measures

3 9T g
3.1 AEK L REFHE AR R R R SFE

AW ZE T, BRE Ak B A M A T A
Ib 3 (p<<0.05) , H DOC B 7= i i 18] 5 [ i # 3
CIE 2, 5 Ik T 45 ol e e 3 2K o AR A O . B b 2R 1
T I T o T AR T o R R 2R 2 A S A SR AR S5
i 7 3 32 P R AR AR 7 19 DOC Ml DIC 78 B 45 1
FEOTI R, B . BHE B HERS ,
DOC Fil DIC Fifi A 1A 5 1R 5505 10 965 20 1 A W7 s 2>, 3
SUOVR 1 75 i M 0k I % T o R B T R AR . P TR AEAE
- 1 A R AR N B A U ALK A 3L i DOC 1 BEAIS K
PN . M2 T AN K A G RE it A B
[ 15 DOC #1 DIC 22 5 A &8 2%, H ¥ Bl 7= 3 i) ] 7€
LA R B ssh, 50 N gt 45 A —
B AR TR AR AR 0 5 1 W R [E R
B4 F T R AR 5 A9 DOC He B Bl [ 7 A ] 52

e shAE Ak, W AR T A P B 7R B T R WA R S
T A 3 A

ARTFGEI K B, AV P R L 2 A2 AR T S R vk
JE 75 Ak 1 3 [R) 90K 2, (H 7K SC st 5 7 A 1 e 3 2k v ke
HESEMRS . LI HF5E R, K SCHl i 5
M 8 4 5 i DOC M DIC 3 5 iy 32 22 2, HoK 30l
St v Rl R R R e DA K R 19 BT IR /N K SCHE AR
B, HFE T KR AR, M AR T e
Eﬁﬁf%z%%ﬁiﬂmmmxﬁam
ZHONG %52 B 98 2 B0, A VT 1 Ui A 25 V0 0 42 VD VT
R S G e 2 () B R A IE A O AR e AR
T RERS i B 95% LU E Y DOC F1 DIC 3 & 5 Xf 3% [ &
PRI B % /N AR i DOC 38 H 748 T f 95 0

KB, A U T R R I A Al e, B RN AR R
W DOC il & ;ﬁ%lﬁﬁﬁ%#WM9&@om4 L
A2 3 B X X sk DOC g 26 B HAT BB 5200

http. // stbexb.alljournal.com.cn



5% 2 L BEAE < B I VA AR 0 U R R R B LR K AR R i 1 T iz 53
30 (a) 30 (b)
Z st Z st
g g -
7'& 20 TE 20 |
g ol /‘;\.\!\‘\'\H‘.\1\-\-\/ g 15 F
& A Q{\W 2
K 10 b . 7 e K 10 b
g [ r L N7 e =
Q < /v/,_,\v/V Q
Sotyrieesiitl L B
0 1 1 1 1 1 1 1 ] 0
8 16 24 32 40 48 56 64 f@ B J:ﬁ;"]:ﬁ J:ﬁ;"ﬁﬁ%
LK /min K AR FFE
100 1 (o 100 - (q
.,T; 80 ,T; 80
g g
£ 6ot E 60|
£ £
B 40 | E 40 |
K K
O 20 F 9 20 F ¢
A A
0 0
i ﬁ?Hﬂ J:ﬁﬂ\‘ﬁ Jbﬁ?T?ﬁ'%
K EARFFRE T
120 120 £ ()
Z 100 T o100 b
E E
E 80 b ?_E 80 |-
éﬂ 60 éﬂ 60 -
i s
K40 + K40 b
: »| ) ¢
0 1 1 1 1 1 1 1 ] 0
8§ 16 24 32 40 48 56 64 4 ﬁ;ﬂ;] Lﬁﬂ:g J:ﬁ;"];‘ﬁ
PRI I fmin Kk (R
v EHTFE ¢ EBTR
B3 AEKTEFEETDOC.DICHDTCHFAEEL
Fig. 3 Changes in DOC, DIC and DTC loss volume under different soil and water conservation measures
100 100
e Ml EHy s B S
v EbFE e FHTH oo & =
o = 80F
< =
418 2 X
B 60
40 1 1 1 1 1 1 7() §
® 30 - iﬁ 40 1
AJ
= . -, ——§ EK‘K
RS S E S == s S S B |
Q10 hS
o
1 1 1 1 1 1 0

10 20 30 40
P K /min

50 60

i BHE  EHTE BT

IR AR ft
[ DIC [ poc

B4 FEKTRFEET BB ERTR K G451

Fig.4 Characteristics of dissolved carbon loss ratio under different soil and water conservation measures

http. // stbexb.alljournal.com.cn



54 K A ARFF AR

%039 %

K2 AEKEEFEBEDOC.DICEDTCHWEENH
Table 2 Theretention benefits of different soil and water

conservation measures on DOC, DIC and DTC %

IR AR it DOC DIC DTC
T 78.3 76.5 76.9

T H 42.8 20.5 47.6

S A 60.6 55.3 56.3
R HE 34.8 13.9 18.0

A 5% XA [] 7K A A 4R 5 it T e T 9 A A il 9 2
B UL DIC i 2k b 3, 29 5 48 U % Al vk ik 1Y 81.8%%
CE 4, W 7o T 55 IX b SO MLAR o 4 398 4 5 A9 L B3
(73.8%0) , (H A [] b ¢ - i Jit 19 I 2 VT 3k dsk DIC “F- 1
Fb 451 i 15 10 %6, e D DR AT BE 5 4% /0N X Ak B i Ry 4 e
A HLTAR T 4 = 1 R A 06 . RAN VS K
B, TG 2 I L ek R 2H A P DIC 3 B 24 o 9 i 1k T 1Y
91% ; CHAPLOT %&1%%F 4> Bk 249 2% 1] 37t ¥ fift P ik 1
Y Meta 43 M & W1, 2 BRI 30 % i P oA 9290 &
DIC, HA 8% J& DOC., 1 fiff 1 ke 76 M Bl b 17 7K 35K 1)
32 ot FR o, KA 18 DOC B 43 i 15 0 B 3] — 2 4k,
B OIFEK R R G DLTE ok, & B DOC 4
Ko MHZTT,DIC 89 A W 4 f R S B0m]
T & 48 DIC: DOC 5 fifi b 22 48 9 i3
32 KEIFERBEENERABKRNESTNE

AW G B, R R B — 1 BT K DR R e
W S 7K A P 4 il 2 Y S i, 0 BE G Bk T - B

fifp PR Bl AL 2R AR B RO AR o R 3 0 Y

T M 3 5 U /D T T S0 RE L SN KR TS, DA T ek 2D

AU AR ik B A A= BE AT RO/ ik O RS AR R AT BIL IR

AL 0 AL Y R AR R T A AR R

AE . & D3 - M B 5 A AR o a3, 1 I - 3 L B

JE A AL JoT £ 0 0, 39 5 M AT R A B A RE 1 L A

TS = Bk U 2R 7 A B BOR

R3 AEALRFBBEET~REMBBEBRES DOC,

DIC % DTC ift k BRI 18 KX HE 5

Table 3 Correlation analysis of dissolved carbon concentration

and runoff volume of different soil and water

conservation measures with DOC, DIC and DTC loss

volume
i H IR PR it DOC DIC  DTC
Wit 0.8657  0.965" 0.954"
L) 0.773"  0.782" 0.794"
J | 0.858"  0.936" 0.938"
R RR 0.565"  0.820" 0.810"
REERRL 0.935"  0.879" 0.903"
S 0.105  0.143  0.067
i) 0.580"  0.487  0.483
gﬁ;g 6 0.438  0.300  0.447
R RR 0.248  0.251  0.139
RS 0.328  0.539" 0.487

T 0 ) 261 1 35 25 5 (p<<0. 05) Al it 5 25 5 (p<<0. 01,

25, 1=0.36v+1.57 p=0.003 R=0.75 80 . =1.58x+0.61 p=0.001 R>=0.93 . 100 -, =1.94x+2.17 p=0.001 R>=0.91
7’\ ® 3=0.30x-0.23 p=0.001 R?=0.60 [ © y=1.22x+0.21 p=0.019 R*=0.61 ‘—’\ © y=1.53x-0.01 p=0.006 R>=0.63
E 4 3=0.32x-1.65 p=0.001 R>=0.74 ‘S 4 3=1.58x-1.84 p=0.009 R*=0.88 E 4 y=1.26x-0.19 p=0.008 R*=0.88
g 20 . 1=0.18x+3.21 p=0.028 R=0.32 = 60 L7 128eatap=0.03a R=0.67 £ 80 v -146x+7.35 p=0.033 B=0.66
o * 3=0.28x-0.30 p=0.001 R*=0.87 o [ * 11331247 p=0.032 R=0.77 , YAn o ¢ y=1.61x-2.77 p=0.041 R*=0.82
i 5L @ g (®) g 60 + ©
o &n
g £ 40+ £
1 10 |- I i 40 |-
4435 2 0l é
S st E G or
a A a
0 1 1 1 1 J 0 1 1 1 J 0 1 1 1 1 J
10 20 30 40 50 10 30 40 50 10 20 30 40 50
’s PR /L %0 PR /L 100 FEER/L
= | @ ~ |®© FREN ) ]
.g = . E s
E20¢+ g . £ 80 &
- T 60 - AL . . o
& " ! AF P .’
t.zl) 15 . .: én . A, én 60 [~ v .
) v £ 40| £ o
1 10 F Wil o . 1H 40 [ v
v = » " A A
N“:g Ak :‘:. H< 20 LN -Hi N 4
Q . g2 = LR = :
=) A a :
0 1 1 1 J 0 1 1 1 J 0 1 1 1 1 1 ]
5 10 15 20 15 45 60 75 15 30 45 60 75 90

DOCHJ%/(mg-L™)

DICIK % /(mg-1L™")

DTCIKJ%/(mg-L™)

P o B o BAE - LBBEARAL . LBBEATE
B5 AREKEIEREHEEHFRENEHREBRES DOCDICEDTCREAENMUSG KR

Fig.5 Fitting relationship of dissolved carbon Concentration and runoff of different soil and water conservation measures with
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