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Precise measurement and caculation of carbon

sink on check dams in Loess Plateau

—A case study at Gaoxigou small watershed, Yulin City, Shaanxi Province

Huo Shaofeng', Zhao Mengfan®, Wang Jian', Li Rongrong', Zhou Mijing', Liu Jiabin'
(1.College of Soil and Water Conservation Science and Engineering, Northwest A&F University, Yangling,
Shaanxi 712100, China; 2.College of Forestry, Northwest A&F University, Yangling, Shaanxi 712100, China)

Abstract: [ Objective] A precise mesurement method for check dam carbon sinks at the small watershed scale was
established and the vertical distribution patterns of soil organic carbon (SOC) in the dam land were elucidated to
provide a scientific basis for carbon sink trading of check dams. [Methods] Taking the check dam system at
Gaoxigou small watershed of Mizhi County, Shanxi Province as a case study, based on the 1:10 000 topographic
map of 1978 and aerial survey data in 2024, the sediment deposition volume was calculated by fitting the dam
height-area curve. A mechanical drilling rig was employed to conduct full-depth stratified sampling, obtaining 312
soil samples from five check dams in the study area for SOC content measurement. Combined with the sediment
deposition data, the total carbon sink of Gaoxigou check dam system Cincluding both erosion and emission
reduction as well as vegetation and carbon sink increase) was calculated. [ Results ] The total sediment deposition

of Gaoxigou check dam system was 1.39 X 10° m®, with a carbon storage of 20 459.37 t (using carbon dioxide
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equivalent as the measurement unit). The erosion and emission reduction was 7 160.78 t, and the vegetation and

carbon sink increase was 489.75 t, resulting in a total carbon sink of 7 650.53 t. The vertical distribution of SOC in

the dam land of Gaoxigou check dams exhibited a significant surface aggregation effect. However, an anomalous

peak in SOC content was observed in the middle layer, potentially indicating the shaping effect of regional flood

deposition history on the SOC vertical distribution patterns in the dam land. [ Conclusion] The integration of aerial

survey with early large-scale topographic maps can be directly applied to calculate the sediment deposition of check

dam systems in small watersheds, providing important reference value for monitoring the carbon sink of check

dams on the Loess Plateau.

Keywords: small watershed ; check dam; carbon sink; Loess Plateau; soil organic carbon
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Fig.1 Location distribution of check dam system and sample plots at Gaoxigou small watershed
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Table 1 Information of check dam system at Gaoxigou small watershed
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Fig.3 Vertical distribution of soil organic carbon content in dam lands
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FIVEF T HESm s F 4 . BREE SN
BB A AT 15 2 6 4R 40, AR AF X i v )22 SOC &
R T S AR 3D, X 0] fg 5 Btk TR R %
DIAE ST R K S5 R B e ik 20 K2 B S Ak
TURY IR T rh 2 R A RS REEEX
AN TR 7 5 P

WL SOC % &t A 5 40 BN 23T )2
N SR 3D . X5 R E X SOC % &2 % Y]
5o AN ST X 300 3 5T A - 39 T R VR T B S A 3
BB b A2 ol AL (VR VD, PR B S i SOC 5 & A i I
SR A i B M B SOC K A4S . R
DA Bl 5 AR PR b 3R )2 SOC & 8 il 821K, %
F ] 0 1 B 30 U RZ SOC 5 2 4 T 5 AR K o
B0 A RR ) 0Lk 2 A g DRI X B SOC % & 2
Tt H SOC & & [6 26 140, JE ng "3 304 T B2 ik &
A1) 3R 15T R o
33 R RBMBEHENNE

D il 00 2R 9 ok 9 HE o T AR AR AR LR A DR 1Y
LA b 0 X AR kR s S B R ) SOC
R B3] . HAT, 26 T SOC 78 12 iz i 72 o -
1k B P F 98 45 A7 7 B 2 S, LR BB 32 1
FRY S R O o R S 1 A 2 R
EW . CAMFIE R BR, SOCH 1k L 6l n] {§ =
20%M% &= 50% M . Uk, fE B R X
20%~50% AT ALk SOC W1k L 1 19 5 BRG] . A BF
¢ XA T 8 A i R AR RLYD X, 4 ek o B A
SR R A e M 22 o e I o Ik S AR BT U0 0 PR A
T RIERE S R, B8 SOC B &% T i\,
T AR R AT XA T AR A ] X
o I R R K e R R R A 3 R T
SOC 54k 4 it

gi LA X EURRE S B A BT, e LA BT
X e b iz s FE h SOC K He 9l hy 35%6 o 75 4 il 45
R, B TR ST DX A R ] AR K, B SOC w4k
14 52 R 26 02 2 R IX ek 2 5 B (R ik i o AR R
19 SOC & 1k L RS B I 53 77 76 38R 1 TR HE o A1 ot
Dt 30T 9 ol ok HE 2 W v o B AR R Dl S AR
T SOC # 1k L il 4 75 itF — 25 5

4 8

(1) # 2 2024 4F , 155 74 14 /DN ik 38 30t b 300 % 9 v
TR 1.39 X 10° m*, A i 2y 20, 459.37 t, Jal ot 9k
HedE o 7,160.78 t, HE LR G & Ol 489.75 t, AL B i
4 7,650.53 t,

(2) TESCHL A A 3Ly b RS 4456 Kb
151 4t T2 R 3 UL v — e S 4 1 O R R B /N I
T 1t 200 V0 YR AR (A O o

(3) Wiy SOC & H W LA 2B B E £
RN [ B DXt K S R K gl 1 T AR I sl 25 S
BT AN ) 04 B A M Ry /) SOC & it 3 1 40 R
& A o
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