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Abstract; Small water bodies, such as ponds, play an important role in the global carbon cycle and serve as the significant
sources of carbon emissions. However, our understanding of the carbon burial rate in ponds remains incomplete, limiting our
comprehensive grasp of their contribution to carbon transport within river basins. Despite their small individual size, the
collective number of ponds made them an important part of the carbon budget in ecosystems. In order to explore the burial
rate of organic carbon in pond sediments and its influencing factors, this study focused on 11 ponds in Liuyin Town, Beibei
District, Chongqing. We analyzed the basic physicochemical properties of the sediment in these ponds by collecting samples
in July 2022. It helped us estimate the quantity of organic carbon and its burial rate in the sediments. Additionally, the

study analyzed the impact of pond and basin factors on the organic carbon burial rate in pond sediments. We found that .
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(1) The water content of pond sediment gradually decreases from top to bottom with depth, while the dry bulk density
shows a trend of first increasing and then decreasing. The content of total organic carbon ( TOC) varied from 1.03% to
3.51%, exhibiting a gradual decline with the increasing depth. (2) The average rate of organic carbon burial was 194.60 g
m~ a”', and the range was 142.76—293.32 ¢ m ™ a'. The result is one order of magnitude higher than domestic lakes and
slightly higher than similar studies of other ponds. By comparing the carbon emission of ponds in the same climate region, it
is found that the carbon deposition of ponds is 0.73 to 1.5 times of the total carbon emission. (3) TOC in sediment was
positively correlated with total nitrogen (TN) (P<0.01), and positively correlated with the proportion of forest area in the
basin ( P<0.05), while negatively correlated with the proportion of dryland area ( P<0.05). Organic carbon burial rate was
positively correlated with the proportion of dryland area in the basin ( P<0.05). The results showed that compared with large
water bodies, ponds had stronger carbon storage capacity. Ponds were both carbon sources and sinks, and the organic
carbon deposition of pond sediments was affected by human cultivation activities in the basin. This study helps to quantify

the carbon sequestration capacity of small water bodies such as ponds, in order to provide a reference for estimating the

contribution of small water bodies to the regional and global carbon cycle.

Key Words: pond; sediments; total organic carbon; carbon sink; organic carbon burial rate
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I AB B N Bl K AR ARG RS HEBCRT TR AT LR 4 i s A R A BRER G PR A2 L H AT, AS RIS P B
IR B HE ORI 5T A B RS FTTTRRIF SX ARG B 2 e 12 PN i ZK AR B T R T 5, DR BB SO I B 3 A, /Y
ki 7K AR A B ORGSR PR AR K, HoA HUBR TURGE A T 0.2—1.6 Pg C/a % R, AEH A7 L ZORE
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PRI IR H] 2122 g m™ a7, Fo F AR SR R AL K 4 147G MILARHE J R o — B A B A, X R A
At 3 ) ¥R U8 VD A SR R SRR B TR A A AL R AR B B AR . BT A WL 38 G o
Downing %5 A 43Rt 3 19 A HURRHL Rt LU IR K, Taylor' ™ 25 5% 4 ) = 41 R [ R 40 k5 o e 4 s 3 a0
TARRgT, &5 B R W] = 4w I 2 () A MLOR HE i i 25 57 W 3, A WL HE B R E R 142 g m™ a7 B I
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Fig.1 Geographical location of the research area and pond location distribution
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Fig.2 Percentage of different land use types in watershed area
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BHEG T AR B -1 BHES LEERE(m) s r, B BHES LA R(m),
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JEVURBRIAE S A DL K 19 2 DU A 5
BURR 2% B AR TR IR A, B3 A dth 3 /K 1 v B UAS B ORI A
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BT IE A s AR SR
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DURY) OCAR FI 3 1 PR At 3 (R 25 | MR FH 2SR S5 ik R R 64T Pearson AH G HT

3 ER59M

3.1 I IEUORA AR AL

AN TR 25 25 Tk, SRR R R W 22 5 IR Y BRI IR L6 1, 11 AN DT R I RE B
HEHEE 1 ¢/en’ LIT,5 SHIETIURY A H i m, 55 0.94 ¢/em’, 1 SHIEVIRY A E /DN, M 0.51 ¢/
em’, FTA HUIETTURBIRE & 5 K RITE 45% 5] 65% Z 0], FHor 9 St SEUTR W & K Rt i, b 62.63%,5.7.10
SRR, BNT 50% , AR L R FERESETRR I 2 T S KR B e R By ) F R IEAR— 3, K
R T B B S N R A 25 T S B SR N D ke ORI KR AR A LT Il AR
K4,

HYEGURY) TOC F AR AL IX 84 1.03%—3.51% , SRS 88 TOC 75 1 Fifi 3 55 38 001 1717 726 99 o ARG ) e 34
TOC TN 3 B 7 M5B ULE 4, 40 em WE DL VTR TOC &8 & F 40 em LU, 7E 0—40 cm IR
BN, TOC &8 7E 1.03%—3.51% Z [A] A8 {1k, -2 {E N 3.35% ;40 em IRIELLF, TOC & & A8 TE 1.10%—
2.50% 2 [] , SF-3AME N 2.57% , 3% ] g S % B b 8 s F 1 Bl R TR SR F A S R ) TN S AR (R IX
24 0.13%—0.37% , SAR S TN 15 faE R BE 3 iz i I 34,20 em BREELL b TN & AL IF A 1 2
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F1 MRMEYE R
Table 1 Physical properties of sediment

VAV V23 B gi A~ %7 WAV V2R BE gi A~ %7
wse ok DRRE e TR e g WRRE 0 AR
Sediment . Moisture Sediment . Moisture
Pond number  Depth/m density/ Pond number  Depth/m density/
depth/m 3 content/ % depth/m 3 content/ %
(g/cm”) (g/cm”)
1 1.50 1.20 0.51 54.86 7 1.30 1.20 0.77 47.23
2 2.20 1.05 0.71 52.73 8 1.30 0.65 0.77 54.88
3 2.30 0.90 0.62 55.34 9 2.40 1.50 0.54 62.63
4 1.80 1.30 0.54 55.76 10 1.30 0.40 0.89 47.13
5 1.60 0.75 0.94 45.74 11 1.40 1.86 0.75 53.89
6 1.35 1.80 0.60 60.73
14 80 -
12
P 70 - X -
2] =] v
S ost wg 60
Z - 28 -
N g
K o g
= =)
o L
> 0.4 b=
a 40 4
02+ 1
0 1 1 1 1 1 1 1 30 1 1 1 1 1 1 1
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35 035 |
S 30p . *
g £ 030
&5 25 g
§§ gé 0.25
=g 20 3
= © 020 |-
g 15t =
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ok 0.15 -
0»5 1 1 1 1 1 1 1 0-10 1 1 Il 1 1 Il Il
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= Q A s = = Q & @ =
1111111 F O A R
- Q & 4 @ o = Q A 3 A )

AV BE Sediment depth/cm

4 HIETRYHEARELER
Fig.4 Basic physicochemical properties of pond sediments
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3.2 IR DTR A HLER IR

R SEURR YA DU E S A R 22 52 Nk 2 IR ILE T 11 b3 A PR R R 8 b K DT
TR A DU B A

WA LR 5 FEAE 9.22—17.84 mg/cem’ ZA1AF 5, 4 K 12.10 mg/em®, HMAZE S W, Hid 8 S
TR LB FE e K, R 17.84 mg/em’  IX FEZR KN H TOC &K, N 2.57%, @it 2, TLIES 8 5
b BRI 5 LY A 95% o MR -+ HER THI A H Z AE  JR Ve W B R A T B AR R AR AR LR R +
AL S 'R

HLIETTR OCA 1E 2933.22—13457.68 o/ m” XA, BIE M 9316.96 g/m’, 1fif OCAR HI{E K 194.60 g m™ a™'  1E
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142.76—293.32 ¢ m™ a 'Y N84k, 7E25[H] | OCAR Ay 2253 3, Hidh 10 S OCAR ok, My 293.32
gm > at JE 2 SUIER 2 £, P9 10 11 5 = AN HUIE A BV , 76 B A Tt RN (R E AT TS OCAR 22
S 10 11 S ER OCAR 3 m TILM s . 17 2.5.8.9 5 #iIE OCAR fifik, ¥4 170 g m™ a”' LI,
355 LA 8 B A T AN — B, nT B A2 B T I B A R 3 s

x2 MEESHE

Table 2 Pond information generalization

WIE Pond JUBW) Sediment

WwyEmS  Fim AT e i
Pond Catchment e AW/ a Carbon 0CA/ OCAR/
Pond area CA:PA TOC/ % TN/ % . -

number area( CA)/ ) Age density/ (g/m?) (gm™2a™l)
5 (PA)/hm .
hm (mg/cm”)

1 63.321 0.870 72.78 64 2.13 0.28 10.82 11586.68 181.04
2 25.116 0.171 146.94 58 1.87 0.24 12.00 8279.95 142.76
3 20.712 0.273 75.89 46 1.98 0.26 12.04 8076.88 175.58
4 26.099 0.415 62.82 52 1.76 0.25 9.22 9322.68 179.28
5 9.179 1.017 9.03 47 1.31 0.17 11.86 7916.32 168.43
6 11.221 0.256 43.77 54 2.09 0.25 11.43 13457.68 249.22
7 23.117 0.070 329.15 56 1.65 0.22 12.74 10114.54 180.62
8 1.859 0.089 20.96 53 2.57 0.27 17.84 8455.02 159.53
9 6.949 0.066 105.04 58 2.51 0.32 13.61 9485.94 163.55
10 8.885 0.065 136.49 10 1.19 0.18 10.37 2933.22 293.32
11 0.417 0.066 6.36 52 1.47 0.24 11.21 12857.64 247.26

TOC : A HLEK total organic carbon; TN: E % total nitrogen; OCA ; A3 HLEK L i organic carbon accumulation; OCAR ; 45 HILAR B * organic

carbon burial rate

PEAb SRR 11 AN UMIETURRY OCAR HI{H N 194.60 g m™ a™' s T H N WA, & 52 s R TE i Y
OCAR(27.73 gm™a™ ") " 7 4%, i FRITA FUFAY M (7.8 g m™ ™) PO m i 24 £i5, A0, MHES TR
ML XK JZE OCAR ., ANBIFFE Al 53 45 S 2 3% [ AL X UK JZE OCAR ${H (154 g m™ a™") (Y 1.26 %, R AR R
XIKFE OCAR ¥IH (70 g m™ a™' ) By 2.78 £5 %7 L5 b WFFE 45 o , 3 0 A LR 1 R0 % L [ SR 59361 85
H— ARG, 5 RRUK PEAE [ — 808 g, XSG B 25 FAIESE T Downing ™ 25 O FT 4538 , B it 3 25 /N RO K
PR WL B L A AR A 2 T F ARV R K PR 3 PT RJE Tt  45 /N R K A A O A e ) R B A, LA &
I R AE 7 ) T SO0 R A LA DT, 12 W A R AR A v 1 Tt i T B LA 1R A A L S
HREY A ARHESE ) OCAR A8 5 1 — 5 B SR BRAE Al 45 B R 3L TR AR A DU R B AR A MLBsR
BT EARE] M Taylor 8N BIRFFE 45 R 0T, RIG VIR S BEARAG B8 OCA HLEE AN T2 1 A DU
Y1 OCA 15 13.09% , MiASHFFE ) OCAR 25T OCA 45, It , AR BF 98 A HLBRLB AL 34 2 vl REA 5
3.3 A UB I 5 ] [N 2 A

FEAR SCHR 328 DA 3 R 2% A4k 81 28 R 5 TR 9 WL e AL 23 )5 i R 22, b 0 81 3R 0 95 b K T
TR AL AR e b K T B B AR TN 5t R R 2R 2 2 SR I i N - R s, R
SPSS Xof hu3E TR A HLARIE R D05 Tt S8 R fE S T AE TRIRRRIE 54T T Pearson AHXME AT, R 3 K
TR TOC it A AURR S B A AR L0 52 5 b 3 P PR 26 DA B R 22 11 Pearson AH G R EICRN
B,

SR EDTRY) TOC Fi 5 TN &2 B IEAHIE (P<0.01) |, JitIl R 2 J7 1 -5 it 34 7 35k bk b 1
BUE F R BB DG (P<0.05) , 55 M AL oA B 2 R G (P<0.05) |, Hi 5 TN 5 2 (14 4H ¢ 22 e Xl
TR, AR HSE W IR, b SO MILAS 2 B A 5 90 38 b 5 b T A o L 22 3 5 67 K 56 (P <0.05) T it 3 P
RARGUURYIA MUk 2 B R B WA . SUUEY TOC & A ML AN b OCAR 5 ity 5
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Hi AR G B T AR G (P<0.05) |, HUFH G 28048 WHE R T B 1 9 2

®3 AYBGERSHEERREERME X

Table 3 Correlation of organic carbon burial with pond factors and watershed factors

R 2 SATHURK(TOC) T i HLERHLJEGHE 3 (OCAR)
Influencing factors Total organic carbon Carbon density Organic carbon burial rate
WIS AL(CA) Catchment area 0.106 -0.382 -0.277
HIETAL(PA) Pond area -0.179 -0.304 -0.260

CA;PA -0.139 -0.040 -0.084
FZ(TN) Total nitrogen 0.887 ** 0.327 -0.393
L/ % Forest 0.620 " 0.522 -0.575

#F AL % Construction -0.416 -0.446 0.263

1/ % Dryland -0.652" -0.622" 0.735"
JKHI/% Paddy -0.063 -0.294 -0.035

* 4 P<0.05, * * J P<0.01

4 itig

4.1 AN[w] Hh DX 3 A LA M R

At bt DX b TR A HLBR S BE o 3R UL 36 4, A4 T3 B BN 2 (2122 g m™ a7h) AOAL TR 7K
h, ASWFSE OCAR BB (194.60 ¢ m™ a™' ) /NT — PR 2%, 05 oAbt 3 i 23U FE 45 S A HE , OCAR ¥9{
RS TR O =, B, 85 AR A T 3T P T 9 5 W /KA b 39 S 0 757 , Merriman > 25 2 3R, 7F 95 [ L
RE RN A AR IE L 78.43 ¢ m™ a”! YR ARG HLAR , I S PE I B /K X 1) OCAR 87 75.8 ¢ m™
a”  HOMBE IR OCAR 4 1352 g m™ ™', XT3k SE 3T Hh 3% , 3 7K DX ORI B 38 7K DX 20 B AR 1 HE 7K
R, R A0 A 7= T MR T I A HIUS i AR N EE 22, MAEAAI ST, DR b A9 A LA B DI U5 T3t
N EEISAE T AR R A LS, 3B S R T A Akl | SR b AR A R PR Vb, B4, i X L
Al 1 X b A LR T AR MY R ] — M X4 b 3, L3 OCAR 4753 B B 8 i) 1k 22 57
PE, X SHRATABF LS R —80, b, B TR PR 26 K2R A5, i 57a HLAR I R 8 R AA ] 5 5 1t I 1) 18 2l
DTN T AR W N T s B b L DA E R S - S S

WL S P T A 5 S R MR M S A B v B DDA G, IX B PT RE S OCAR Al 5345 SR AH X458 v 1 R P
FEAWFZE Y, Sy T S AR M A S ORI AR Gt AR i SE PR IS O, i T i I S B AR SR IR S B
BAYHEAT 43 2T (E R T b K T RAS K] A 1 AS -3 25 R 475 ] B i Al DR R L, (RIS, o
FAIEAEARAE B = GORE, 3 2 SR RO R DG GO e AR I it 3 s A 00 LG 7 B ] W SEPEA S | HLME
VIR ISR IR | SR AN S8 ™= A ik 22 fEiH i R, oKk 25 bt B DO AR W e 2% 5 1) 25 [ S
e R I O BB Y R SN AT T i O R A RN R, Taylor' ™ SE ASRME T —Fl H
TS TR T 1% AT TR i 42 B3 50 B R/ INRIER B AT REHZ I AR 25 14 S Tl I PRAR IS I DURR Y 4
TREZ T DU B 2R, %7 ARG M D TR ST AR (9 = AN [ (H3% 7 AN AR 5E rh AR AR
G FBRE R ARt 3E S5 2k, T LA Bt 3 A T 22 A7 R R A T B R 0 R A AT 1 s Rl
TR B A28 ) S b | 405 8 IR (.45 ik, A 3 st 3 A DB U IR B i R L )
4.2 I ML R R e N

IR TR A HLERAC IR 23 oA VR RSN, PR ML = B2 S8 /K A A 4 3 o D' A 1 FH 11 2 18 ML, Ak
TEAG DB N 32 B3 5l | b A3 Y A5 D It Bl i 326 2 b 8 ) Bl R e W A LR S R 5
HUBBATRSE R %7 SR MUBR A IR Y BRI 2 A 22, FL i B R s e K, TR BT, Tt 3 B 3
PG AR B 0 SR B T R 0 R R, DT (A AT LR R R 3 i O S AN AR A HL
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Table 4 Organic carbon burial rate in ponds in other regions

VAN At ZRE i/ a AL hm? OCAR/ 225 30k
Position Latitude Longitude Age Pond area (gm™2al) References
2 FE 2 HLIA N — — 14 0.622 21.8 [39]
Florida, USA — — 15 0.885 61.9 [39]
— — 18 1.880 126 [39]
— — 23 0.790 141 [39]
— — 34 1.310 217 [39]
ESEEPIN U — — — 24.3 229 [38]
Missouri, USA — — — 12.1 183 [38]
— — — 5.3 256 [38]
— — — 8.1 279 [38]
LEE-RE ARG 33°24'04"N 79°09'08"W 20 0.285 26 [40]
South Carolina, USA 33°24'07'N 79°19'09"W 20 0.381 8.7 [40]
33°22/25"N 79°11'29"W 20 4.056 53 [40]
33°25'34"N 79°10'40"W 12 0.638 68 [40]
33°25'28"N 79°10"47"W 12 1.129 36 [40]
33°27"27'N 79°09'06"W 22 0.102 43 [40]
33°27°26'N 79°0849"W 22 0.093 97 [40]
33°43'30"N 78°51'15"W 39 0.257 87 [40]
33°26'39"N 79°07'36"W 14 0.356 63 [40]
33°44'35"N 78°5008"W 43 0.138 114 [40]
33°36'15"N 79°01'14"W 7 0.169 87 [40]
33°27'01"N 79°07'19"W 18 0.133 149 [40]
33°27'03"N 79°07'17"W 18 0.236 128 [40]
33°43'44"N 78°51'29"W 24 0.093 161 [40]
R EHZ M 39°36'32"N 84°44'01"W 24 3.68 239 [41]
Ohio, USA 39°36'40"N 84°44'36"W 19 2.41 216 [41]
39°36'28"N 84°45'30"W 21 0.93 192 [41]
iy i pRE AT — — 21 1.1 183 [42]
Lund, Sweden — — 6 3.2 179 [42]
— — 23 1.5 62 [42]
— — 21 1.5 26 [42]
— — — — 71 [42]
— — 18 5 22 [42]
— — — — 76 [42]
— — 10 60 306 [42]
— — — — 447 [42]
e [ o AR 220
Northumberland, UK o - 18720 B 142° [22]
e [ ez N .
Ohio, USA o o o o 246 [43]
S ELF 2 kA M
North Carolina, USA - - 215 - 78.4° [24]
it Sweden — — 3—26 — 75.8* [24]
BN Singapore — — 4—15 — 135.2* [24]
L EALRE g .
North Carolina, USA - B =15 o 81.3 [23]
i 25 15 51°46'30"N 5°51'11"E 19 0.463 29.2 [25]

Malden, Netherlands
At IE TS MRS S R S 2 (L
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WIEREZE P, TOC FrEs TN & B IEADE, X T BE M R E 0] UL B R K b i B K 3
T BRI S Sy TSI T TR P ML & . 5 Downing 45 Y RF AT S5 R, A5 b
OCAR 5 K i i AL 26 B (2 38 A0 A G M, 55 40, OCAR 55 i 38 i AL ( CA ) 378 s A0 vl 39 v AL ) L £
(CAPA) ¥TC B E A, X ] BB T ARG it B A MLTOR IR E 24, TR R L . thIE A B
FEFH RN RIRIE , ISR 7= 1 AN 2 HEM ) 1) SRR S TR T a LB, [ s 37 300 3 5
SR VD i AR FE B B L T KK 22 2 A 1 i a8 b 3 7 g e B R, AT 2 ) T b 9 v A
A LT i,

W ZE B, UURY TOC & &5 s iR AR B2 35 IR AR 5G , nTRE Mt + 3R A 25 T K
HIPR T , D + 3R 2 E R FRE, NI B T A HUR AL R R A S ToC & & A
BB 5 1 1 B 25 1A AH DG (P 5 OCAR 2B & IEAHSC, XA R 05 B Jth 0 U 3k P 19 52 1l A AR AR 2138 &
KAENEY) , BT Bh 2 IR - A R R L5 M s A WLRR A o0t , (4502 R e DL & R [RIA,
FERIVEY A R 0 BBy, Sl 488 AR MA Bl 3043 - 304 96 W B B 5 Bt A KR (A5t 33 A AL 1 ok T
B, Ik OCAR 5 Ea A Hh K AR 5 L3 T 3 R | s i 8 R 250 /0 HLA 8 43 1, Mk LA 3l
JEAT DR S A 15 B R, A TS B, 2K AR T A BT A3 i 3 R (EL IR sk K P AR L
K MR, JESEA58 AT LUK FH I A4 e e PRl [ 67 28 25 5 12, aE— 253 9 b % v 1 5 AL R
TEURITZEL A, S0 A M S8 4k P 45 A - b R FH 2 RSt 3 A LR ORI 520
4.3 IR DI A R 1) 5 )

AT FE 485 R, b 3 EL A A it e 0, HL B B ARIBIIA AR e AR YA R T i 2 iy, SR, b 3
HR R R B T S S R AT AL, 1) KA P HEROR A 5 CHL AT CO, MR B il — TR 5T 25 SR R I 17 | B i
/NI CO,HER VTR IR B 1.8—37.5 %, Wi far 22> B9 —A~ i H T AL 0.463 hm® B3k T % | A
PRI R AU A 29.2 ¢ m™ a™', KKAKF B & (CO, 1 CH, HERCE BF1)391 ¢ m™ o™, PRt 45 Hh I
TUBU i (AR B8 3 TR AR LA AR S R G (E il T 1) KR HERCE 2 09 — S Ak i B, Tt 3 i
BN SRR A RUR . 76 FE Y, KT T AL <0. 1 km® A 38 F/INK 2 OB AR 22, BB e K AR L Y 98.65% , 3%
A IKARTEBRAG IR & 4525 AR T, B N B 2 it S AR HE A T 7 38 e WL A 5T, FR AT 0 X6 1
B — A A AN 5 S I PR AT T O I — AR R S W i e VR U R Sl AR R RS B T 1 A H W
CH, A CO,HEBGE R EE . M T Hec b s HE ORI DU ME , T2 % T Karl 55 A (0 HLE5 25, 8%
AT O B SR 245 5 CH, (O, HEUE 4460 194.99 ¢ C m™ a™" | IASHHFF Hh A4 HLBRHEHE 3 % 4 142.76—
293.32 g C m™ a™", (R BG 3 A B DO B SR i HE R L B 119 0.73— 1.5 %, AR, /)N b 31 ol B AR fR 3K, i o
ZFNFERT R I 255 2 BSE R, FATTR A A i HE A R SR IR S HAH BB 1L DX g, T R gkt
B S SR RE A {EUAS )t 34 A (] R ) 7 b 5 5 15 A7 e 22 57, DRI, e B R AR AR S v s 9 e i
AR S0 S b ORI, SRR Ao A 3R A, DT T it 3 X — 8 /N AR K AT DX I 0 2 14 V5 TE R

5 it

AR SCHEI R B LU DX S A TR SR, 43 B S ORI R I T Ak SR TR W A WLt S8 5 8 5 R T T 5 X Jk
SEAGRAHDCAE 73BT , AR FC A MBS e DXL 2R 5 5% BT L 7K P20 B At DX b 5 sk T RURHE 98 BRUSR | PR 5 1t 30 ke
UURRE S, B2 DL ASE 4598 . (1) AN HIE TR A T & K00 e By 1) AR, &K R A
TR B ) 2 ) B SRS NS s kR MR DTRR ) TOC TN & i G AR b 2 S 0 Bl TR B 14
TR A R 325 (2) Tt 3 22 (1A AL A JE %8 22 SRR, A 142.76—293.32 ¢ m™ a™' Z (AR 4k, ¥{E K
194.60 g m™ a™' X —Z5 R LLEN A SRBINA & — B0 2, i i T s A 2R RIS 45 5 (3) MG 4
Bl AR W, Tt A AL R 2L 5 23 5 U Sl P R b T B LG A W 3 TR A DG (P<0.05) 5t 3 1 FR G B 3 AH G
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