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Tempo-—spatial distribution and its influencing factors of dissolved carbon in the Dagu River, Shandong
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dissolved carbon (DIC and DOC) concentrations in the Dagu River, Shandong Peninsula, were investigated based on water samplings and

analysis from 2018 to 2019. Distribution and its influencing factors of pCO, were evaluated. The results showed that: the DIC concentration
in the Dagu River ranged from 2.55 mg+ L™ to 34.08 mg- L™ with an average of (12.97+7.25) mg-L™". The DIC concentration was affected
by geological environment, climatic and hydrological conditions, and cascade damming, which significantly varied over time and space (P<
0.05); DIC was highest during winter and increased towards the downstream. The DOC concentration ranged from 4.22 mg- L™ to 62.62 mg-
L' with an average of (15.34+10.24) mg-L™". The DOC concentration exceeded the DIC concentration, indicating that dissolved carbon
was dominated by DOC rather than DIC in the Dagu River. Moreover, there was no obvious seasonal and spatial variation for DOC, mainly
owing to intense human activities, such as land use type, sewage discharge, and river damming. Thirty—five percent of the samples
indicated as a source of atmospheric CO.. pCO, was higher in the upper reaches than in the middle and lower reaches, and higher in
summer and autumn than in spring and winter(P<0.05). In general, strong photosynthesis in the Dagu River resulted in high DOC level but
low pCO.. Therefore, the Dagu River generally displayed atmospheric CO; sink.

Keywords: dissolved inorganic carbon (DIC); dissolved organic carbon (DOC); tempo—spatial distribution; CO; partial pressure (pCO.);
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Figure 1 Location map of sampling sites and land use map of

the Dagu River basin
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Table 1 Seasonal variations of DIC,DOC and pCO> in the Dagu River

Ay DIC #¢ ¥ DIC concentration/(mg-L™") DOC ¥ £ DOC concentration/(mg-L™) pCO-/Pa
Season P RMH BeME bR P WK BoME ARl P BORf BoME bR
HFF 6.51 13.58 2.55 3.01 15.27 34.44 4.33 8.49 10.23 24.07 1.43 6.44
FES 7.66 15.44 3.67 2.85 13.29 29.03 4.63 7.34 47.80 179.60 0.71 52.55
B 16.33 26.34 4.66 5.27 19.42 62.62 4.52 15.59 45.58 157.88 0.13 38.66
X2 20.81 34.08 13.82 4.73 13.27 27.68 4.22 6.00 32.47 112.46 7.47 25.48
4 12.97 34.08 2.55 7.25 15.34 62.62 4.22 10.24 34.15 179.60 0.13 37.50
F2 KitAKFEELSHE
Table 2 The average values of physical and chemical parameters in the Dagu River
Z=75 Season ¥ Temperature/C pH TDS/(g-L™") DO/(mg-L™") EC/(mS+em™)  ORP/mV ¥ Salinity/(ng- L")
g 13.76 8.53 0.88 12.58 1.01 — 0.69
CE 28.71 8.29 0.71 11.78 1.19 447.79 0.55
b & 18.68 8.46 0.72 12.56 0.97 453.09 0.55
A 3.22 8.52 0.87 22.34 0.79 626.99 0.67
A 15.96 8.45 0.79 14.88 0.99 510.33 0.61
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77 A R R URE AT HLRR (POC) 2338 1 1ol A8 W 0 ik e
1k DOC, [H Ik F K2 DOC R E M M # . H &
T A W A B A sR 2N, S8 POC B 3
i, SR 235 A0S DOC, (H I FE w5 23 41 i 40 7 A
T M A K AR T A DOC (i FR T, DA T S 2
DOC & MY, i HE =REKF 5 K B
FAARL SRR DOC R . AR, AT RE SR K
i e 5 A o n 2L RV R O T 2R P A A
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Figure 4 The C/N ratio of the Dagu River

WWW.Qes.019.CN




VRETR Rt Y F41EFE3H

AN

R3 ARBBER pCONHEREEBUSH KXSEKSEHMEXES T

Table 3 Correlations between dissolved carbon concentration,pCO; in rivers and physical and chemical parameters of water bodies as well

as hydrometeorological parameters

JiH Item DIC  DOC DO pH TDS EC ORP  £hJiF Salinity  F&/K i Precipitation  “XJi Temperature
DIC — 0.16  036%*  0.06 0.13 =010 -0.54%% 0.30%* 0.10 -0.79 -0.67
DOC 0.16 — 030%  051%  0.06 0.08 -0.06 0.08 -0.40 0.08
pCO, 019  -0.17 -038% -0.75% -0.18  -0.14 0.12 -0.20 0.25 0.50

T R RTE 0.05 /K- R b 225 A5G

Note: ** indicates the significance at the 0.05 level (bilateral ).

K, IR A ZK AL, A= Py 1 R VE FH A, A= P T
sz BN IE . T A6, W 75 K HE £ 52 i DOC
FIZENT A o RIS T A%, KRR
15K I HEBOZ R DOC () R i 2 —102, i,
22 AT W 2275 KA HE AT , (8 R /KA A R Ak
AU A W TE sl RE S R B35, §80E 2 DOC YR
HAE . W E Ak, & ZRoK R B E S, 215K
A5 W) 48 S 2, R A R [ sV FH R A 4 4 35
559, IR E A Z DOC Ik ik .
33 MRAREREEESNEEZRES

BRI 45 B W, DIC 1k B 1 25 1] 24 5 I
DR Sk b T PR 1) 22 5, DIC VR JBE 119 2 ) 40 A1 55 3
S TR 2 1) 43 A I 8 Tl it — e Ry
) DIC YR [ Ui ) T Ui 2 B S 9 38 ik 34 T g 5
LB R R B A AT YA O, i B o
TDS ¥ 8 43 A S AR — 2 (& 2) , U B R3] DIC ¥ B
ZRTRER A A AT sgm e, Forp Tl b i 32 2R
R COL AR, R IE COx PRI 3 Fh ks 36 25 366 Bl I Ui
DIC & B AR, 541, K 53R /K 22 18] il 7K T Bk
FALLEFZ DIC (15341, A Ay SR8 20 0 %5 R KA
U SR AR AT 7K = b 7K 8] 5& Z2 52 M) I DIC B 25 43
A — AT

KA DOC e B 25 0] 22 55 AN i 2, AT B2 32 A\
VSRS AR AL ST N N T B B 8 e b L 2 DN
FIA, okt e s e s, I P b i L o 1) 3 3
SV TRTR G A1 ) 80% LA BP0, 3 38k P AR ) 2 v R AR
b T B SRR o A1 3 4 (L 1) WA RV A 2B 0 T
K B KA HE i 23 32 THRT R DOC #e & (A WF 58 R AE Y
15 7K FE 2 DOC ¥ B2 1 {8 &5 35 25.15 mg - L) o H:
W, DOC Y B 78 R i de i, BB IR X 1)
v A 2 T K HE R R (5 5 1 2018 48 Tl
K SRR 5 527 0T 1) o X 5 B & BT
S5 SAHAL, AT IO T it A 3 R T 2 K HE S 3K
DOC ¥ B = F i o 53 4h, Kkl g F S 78 i 4l

1% WHART]

T, 5 ZU R A BBEAE 15 3t 25 2 mAe] 3 DOC 4341 .
LI SRS Ryl 1 BRI A B, Tl 34 e Rl
& B AR = F2FE X O DOC 1 sT kAR K. R, R
T DOC 43 A 3% N5 Sh 52 i L5 20, 52 B 1
B AN AR

AN TN S 1 AR T I K A PR Bh A A A
i B 1) A s BR AL 2 A B . FE R T I, 14 8 A R
KT 20 22 Jik ] 40194 46 F 7 T 3 DA A2 224 3 A1
KGR WETEOLT , WIUAEE ZEUK & A i T
T, At D B AR b S PR ES o PRIk, Rt
1 1980s LA 3fe Jig oAy it 75 (18 25 45 P Y 375 3] 37 47 401
Jei KA BA B R] K 3N ) 45 E KBRS 5 A &
LGS TE R (A T8 A RTINS SR oS (R SR VO
AP DIC YR BE A U ) T I S A 52 T R R
A AE S 32 KT Il B G S I RELZ T, Ry ik — 2
EAVINO RN NS (LM RY2S 7 /s i ERE )AL W3 S R
FE A R T A D A0URE S AT A b . S5 R R
B, K3k ] ] 0URE £ DOC R F 8°C—-DIC{H ¥ 8 %
o AR AR RE 5 (2 4) |, 3 AT B8 2 K R T 3 ST
HET KA AW A VR R, S BOK A DIC #77iF
FLI SR, AT 345 pH B A1 8°C-DIC . 715,
MK A EC Eh BE A TDS B3 PR (£ 4), Hidok
HAVER A 1 POC 23 3F — 203 28 1 A 90 4 1 A2
DOC, K It [ M4k DOC % 5 B B A 5 o 3X 5 R
SEPSI BRI T A5 AL, A AT T 2 AT G SRS K g
B E] A 38 0 A 2K 4R POC A1 DIC 468 DOC,
T )22 Xl 30U DOC e J3 A5 2 $RE T+, (B A5 7
FA) 2 , YT 900 S 4 2 8 0 2 s A 1 I %) A0 fifi
L i K DOC B Kt 31 6 11 77 A4 DIC, T = 35
8" C—DICE i 1", (H EVAR UL, Il i S e A 1
38 IR S 78 Ry 1o Sk 2 AR A, e 2 5 5] 30
4k DOC ¥k B F1 §°C - DIC {H & 3 = Tk W 4k |, T
pCOL B F AL T AR AL 33X 5 WANG 5525 B 2 7T K
PEFIEIE 45 R —2
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Table 4 Comparison of various indices at sampling sites within dam or not
ST AL ; ERE
R:?;}rlbfr;llzle llii (ml;?li") pH (mSEi(é:n") Salinit;r;(fig'L") ORP/mV 17°C <? 1) (ngI-CL/") (i)g(?gw pCO:/Pa B°C-DIC/%
A i 301 FEME 1539 8.35 1.10 0.71 52490 15.30 0.91 12.42 14.26 42.01 -67.1
R WKME 6294  10.09 4.38 2.05 1381.42 31.68 2.55 24.72 46.69 179.60 -17.8
5/ IMA 2.26 7.35 0.00 0.28 66.90 0.43 0.37 2.55 4.22 0.13 -121.1
PRfE2ZE 13.17 0.55 0.71 0.38 248.50 9.20 0.46 6.79 10.10 42.97 29.7
[¥f 301 SEEME 1440 8.55 0.88 0.52 496.25  16.58 0.68 13.50 16.36 26.68 -53.4
Fhsd KM 3979 9.27 2.10 1.23 1008.74 31.77 155  34.08 62.62 157.28 -11.4
e/ IMA 291 7.46 0.38 0.29 249.45 1.18 0.39 3.28 5.28 1.43 -117.7
bR 6.70 0.41 0.41 0.24 146.35 9.70 0.29 7.71 10.39 30.11 25.6

TE *FRRAE 0.1 7KF CBUI) F 1225 5 R A 0.05 K- (U | %

Note: * indicates the significance at the 0.1 level (bilateral ) ; ** indicates the significance at the 0.05 level (bilateral ).

3.4 KiEA pCO HISSNn FE =

T3 T pCOL 5 KA H R S I ) AL 27 R B K%
X I, ¥ R I pCO, 5 & Fh BRAL S 54T T
B IR AH A HT (2 3) , BB K 3] pCO, 5 DO pH
B2 0 A OC R X R KK pCO,. 52 K AE A
Ye A AR R AR F ) SE e o KA A ot
AR FH AW C 3B 0., S BUK A pH A . DO ¥
FESE N7,y COLAE 7K HP Y I i ~F- 5 7 7 (C O+
HO=HCO;+H") Al %1, V- S )i 0] A2 4% 8y, S8 Tk
FEREAL, pH BT o PR AR FH 230548 O, 4 A Bl
J5T,  DIC ¥ BE T, [l 77 A CO,, 5 350 i S v ]
AT B TR BESE N, pHAE . DO MR BEREAR . S A
Sedi, KIh T DO ¥ BE AN pH B XA s (2 2) , 1t
T3 HoK AR AR P G A VR FR SR, S 80K R DICTH
K&, 7K R pCOL BEARS, IR I R 3l il AR R B KRR
CO M .

FiAN KA ) pCO 32 N TG S5 .
o RO BV S 4 U A R A2 (5 1 38 CO, 1) T i
A BT pCOM P, KW 1 3 4 5 1 pCO, ]
FE A 1 3R Z A AR 6 Bl B o T b i EA
B 75 55 R KSR, 2 pC O i 5 1 B IR 22—, 3
A, W AT IS pCOL AT R . — Ty I
FUIMNS G NoK I 745 B i), 48 B8 A REE L oL, o it
FLIF IR AR ALY BT, 3 7KK H CO,, 48T pCOs; I3 — 5
T, SRR PR AR R i AR KA AR, R 80D
ARG, T WO 2 (i R CO., 1 R AR K A rp
CO VK BEF pCO., 215 pHAE™>, I el W14k DOC.
8"C—DIC .pH ¥ LbAERIAL & (H pCO IR (£ 4) , Ui
B SR3OS FH A 38 5 A P A e e ek 7 % i

FHAEETHE T, DI S84 04k COL ¥ FE A pCOL A,
X5 RIS HT A R—EL
3.5 Kinm5HRAREE

DATERF ST B, A BR K 2200 3 i i g L DIC
TE A 0 2B PRI K R HERL A8 AL
Ao BRI, R E AR 41, H DIC ¥k BE A Ak T 4Bk
HREE DK, BRI T DOC ¥R, DRI IH K 3 T 37 e e
SRLIDOC R 3. 55 4h, RIEI DOC ¥ Bt B I =
TABRM DOC 1Y-F-H4{E (5.75 mg- L), 43 Hr H 5t
PR 2 7R T (1) R T 37 3 = b ) FH 2780 DLk b A
F ARV B T g5 K0 EAR B RAEYI R R VE Y R
FE 2 LA K A B A HILIT , B 3 3k A TR A8 3 40
AT (2) FI ] 0 3 Y (1 R 3, R o
ARG K B B FAE I HE L K R k2 S EO
DOC ¥ B 3¢ 5 5 (3) 2 B G LI 52w, KTk il K
T Bt 1) Ak BT IR A, Fl I RT R E DOC A8 0] 37
SR (4) Kb I T AR AU IR A VR e 2 ALK i
X Rk L/, BAR TR 2, KR R 56 A 1 fh 2
RALAE AR S AR5 2, 5 350 3 Hh DIC e BE #5415 (5)
Kb > KRR, 5 (e 3K AR A it &
VBT, A 28Xt K AR Hp DIC 1 CO, B W R T, S 850K
P DIC . CO YK FE X HAR, 1 DOC R FE S
4 i

(1) K3 DIC =2 B4 5 T Bk iR 5k 7 v i, -1
e M (12.97+2.55) mg- L7, Bt FLAf i ip Ak - p 46
IR s DOC ¥ i =2 B0 5 ki b AT AL T 3 0 2
7RG K AR, B (15.34410.24) mg- L7, W]
B TR, s T DICHRIE . ik, K
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SO 2200 b DICYREE N A>T BS>H > 78
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R T S SR ) B M B Ay J

()T pCOL KR AL S 8 R 3 AH G
H A2 LM B AE K] 30045 N Ry 3 30 1 52 ), S 3
pCO, bR T R, B Em THAEL S, Bk L&
RS CO MY

Sk

[1] LI S'Y, BUSH R T. Changing fluxes of carbon and other solutes from
the Mekong River[J]. Scientific Reports, 2015, 5:16005.

[2] ZHANG T, LI J H, PU J B, et al. River sequesters atmospheric carbon
and limits the CO, degassing in karst area, southwest China[J]. Science
of the Total Environment, 2017, 609:92-101.

[3]NIMF, LISY, LUO J C, et al. CO» partial pressure and CO, degassing
in the Daning River of the upper Yangtze River, China[]]. Journal of
Hydrology, 2019, 569 :483-494.

[4] HAN X, CHENG X L, LI S'Y, et al. Carbon concentrations and their
stable isotopic signatures in the upper Han River, ChinalJ]. Environ-
mental Science and Pollution Research, 2019, 26:14116-14127.

[S] RAYMOND P A, HARTMANN J, LAUERWALD R, et al. Global car-
bon dioxide emissions from inland waters[J]. Nature, 2013, 503(7476) :
355-359.

(6] FB/NAN, Feke, 7224, 45 . SRR A JR XT3t T 28 AR VA A
I 1 1 520 VLR BT PR AR A 3 B A B[], AR A
412, 2019, 39(22) : 8425-8441. GONG X J, WANG X F, YUAN X Z,

et al. Effects of field towns development on the dissolved and diffusion
fluxes of greenhouse gases in Heishuitan River basin, Chongqing[J]. Ac-
ta Ecologica Sinica, 2019, 39(22) :8425-8441.

(7] XU, o, BRALIE, 25 . ol R ST 5Dt /K — U5 T S AL B S 4t
FRE R SRR R )], HEER A, 2021, 42(2) :740-748. LIU
R, ZHANG J, CHEN Z S, et al. Water—air carbon dioxide exchange
and nutritional controls in a typical karst river[J]. Environmental Sci-
ence, 2021, 42(2) : 740-748.

[8] WEHRLI B. Biogeochemistry : Conduits of the carbon cycle[J]. Nature,
2013, 503(7476) : 346-347.

[9]1 ZOU J Y. Sources and dynamics of inorganic carbon within the upper
reaches of the Xi River basin, southwest Chinal[J]. PLoS One, 2016, 11
(8):e0160964.

[10] #Ah, B2, MM A, 45 . VLT AN [RIRR 4 23 M FGHE S R[], PR

BB AFSE, 2019, 32(4) :647-653.  QIAN W, CHEN Y, YANG L
M, et al. Carbon fractions and fluxes in the lower reach of Minjiang

River[]]. Research of Environmental Sciences, 2019, 32(4) : 647-653.

1% WHART]

[11] CAMPEAU A, WALLIN M B, GIESLER R, et al. Multiple sources
and sinks of dissolved inorganic carbon across Swedish streams, refo-
cusing the lens of stable C isotopes[J]. Scientific Reports, 2017, 7(1) :
9158.

[12] LIU J, ZHONG J, DING H, et al. Hydrological regulation of chemical
weathering and dissolved inorganic carbon biogeochemical processes
in a monsoonal river|J|. Hydrological Processes, 2020, 34:2780-2792.

[13] RAN L, LU X X, RICHEY ] E, et al. Long—term spatial and temporal
variation of CO, partial pressure in the Yellow River, Chinal]]. Biogeo-
sciences, 2015, 12(4):921-932.

[14] LI X Q, HAN G L, LIU M, et al. Hydrochemistry and dissolved inor-
ganic carbon (DIC) cycling in a tropical agricultural river, Mun River
Basin, northeast Thailand[J]. International Journal of Environmental
Research and Public Health, 2019, 16(18) :3410.

[15] DAI M H, YIN Z Q, MENG F F, et al. Spatial distribution of riverine
DOC inputs to the ocean: An updated global synthesis[]J]. Current
Opinion in Environmental Sustainability, 2012, 4:170-178.

[16] IF1EE, 45T, BRAS . ARSI KA i JC LA [7) (52 22 114 2 19 84K ).
HER 5 FREE, 2011, 39(3) :300-304.  YAN H, LI Z X, CHEN J.
Seasonal variations in dissolved inorganic carbon and 8"C of the
Huaxi River{J]. Earth and Environment, 2011, 39(3):300-304.

[17] CRAWFORD J T, DORNBLASER M M, STANLEY E H, et al.
Source limitation of carbon gas emissions in high—elevation mountain
streams and lakes[J]. Journal of Geophysical Research : Biogeosciences,
2015, 120:952-964.

[18] BENSTEAD J P, LEIGH D S. An expanded role for river networks[J].
Nature Geoscience, 2012, 5:678-679.

[19] LIS . R Tl ] 35 Al A ML ] 2 A1 R AR A5 2 B 5D, 75
5 K%, 2014, KONG F T. Study on temporal-spatial distri-
bution and the flux of dissolved organic carbon in Dagu River[D].
Qingdao: Qingdao University, 2014.

[20] LI M M, KONG F L, LI Y, et al. Ecological indication based on
source, content, and structure characteristics of dissolved organic mat-
ter in surface sediment from Dagu River estuary, ChinalJ]. Environ-
mental Science and Pollution Research, 2020, 27 :45499-45512.

[21] 2z, SR, LEAEIR . Wi A A5 JOATL U 28 23 A R AE SRR
BT I Alh 3R 55 Bl 2 22 42, 2020, 39 (1) : 182-190.  XIA Y,
ZHANG B T, JIANG D J. Spatial-temporal characteristics and sourc-
es of dissolved inorganic nitrogen in the Dagu River[J]. Journal of
Agro—Environment Science, 2020, 39(1) : 182-190.

[22] LIS Y, LU X X, HE M, et al. Daily CO, partial pressure and CO, out-
gassing in the upper Yangtze River basin: A case study of the Long-
chuan River, ChinalJ]. Journal of Hydrology, 2012, 466/467: 141~
150.

(23] R, BUIET, #A M, 5. 7 & IR BRI AR
HERAEL)]. T PE I TH B 42, 2016(4) :29-37. HAO Z Z, HUANG Y
J, DONG C X, et al. Characteristics of carbonate system in the coastal
sea off Qingdao in late winter[J]. Transactions of Oceanology and Lim-
nology, 2016(4):29-37.

[24] T KR, 258025, 22080 T A A4 rh e i 98 2F e 0], AR ZRTL,
2020, 41 (11) : 37-47. DING B L, LI X J, JIANG D J. Research



TR 5« LR AT A R R (4 6 23 2341 B2 TR 36 679

progress on carbon in river waters[J]. Pearl River, 2020, 41(11) : 37—
47.

[25] B RN, JEI W, 28 55, 45 . T0T3 TR /K 2 145 figp JC LA IR) 057 2R A RS AIE
SRR ——VATT 2R R B AR S22, 2018, 37(3) 1661~
666. CHENG T Y,ZHOU T, QIN Y, et al. Characters and sources of
dissolved inorganic carbon isotope in channel reservoir: A case of Wa-
nan ReservoirJ]. Chinese Journal of Ecology, 2018, 37(3) :661-666.

[26] HAN Q, WANG B L, LIU C Q, et al. Carbon biogeochemical cycle is
enhanced by damming in a karst river[J]. Science of the Total Environ-
ment, 2018, 616/617:1181-1189.

[27] 3 JLB3, 1 b, DU, S5 . S TR SR 3 At Ak R S0 A9 52 1
HLEI[I]. #uER 5 FR8E, 2019, 47(6) : 786-794.  MENG F Y, XIAO J,
QIU X L, et al. Effects of cascade dams on bicarbonate contents in the
Wujiang River[J]. Earth and Environment, 2019, 47(6) : 786-794.

(28] B o, SR8, ARk 1, 6 . JUSRUE 20K R UK 1 % DOC i
DIC J5 4k ¥ B2 M [l v 38 A1 BRWD 4R (1], FRBE R} 27, 2020, 41(11)
4905-4913. CHEN J J, GUO J, XU S S, et al. Concentration and
carbon isotope composition of DOC and DIC in the Miyun Reservoir
Watershed in summer|J]. Environmental Science, 2020, 41 (11) :
4905-4913.

[29] SHIH Y T, CHEN P H, LEE L C, et al. Dynamic responses of DOC
and DIC transport to different flow regimes in a subtropical small
mountainous river|J]. Hydrology and Earth System Sciences, 2018, 22
6579-6590.

[30] JIANG D J, LI Z, LUO Y M, et al. River damming and drought affect
water cycle dynamics in an ephemeral river based on stable isotopes :
The Dagu River of north Chinall]. Science of the Total Environment,
2020, 758:143682.

[BIBAEAS, Lk, 48752 . 201245 KRR YL FUREAT HLB 00 A
REAE B HR VR[], IR BEREE, 2014, 35(7) :2520-2527. XING J
W, XIAN W W, SHENG X Z. Distribution and source of particulate
organic carbon and particulate nitrogen in the Yangtze River Estuary
in summer 2012[J]. Environmental Science, 2014, 35(7) :2520-2527 .

[32] BALAKRISHNA K, PROBST J L. Organic carbon transport and C/N
ratio variations in a large tropical river: Godavari as a case study, In-
dia[J]. Biogeochemistry, 2005, 73 :457-473.

[33] T ERIF . 2% 5 e R 7 S e it VA A P AT BB PR 2RI [D . e 5
TLVE Ui Vi K 2%, 2016, QIAO H J. Influence of agricultural land-
scape on riverine dissolved organic carbon loading rates during storm
events[D]. Nanchang: Jiangxi Normal University, 2016.

[34] WEN Z D, SONG K S, LIU G, et al. Characterizing DOC sourc-
es in China’ s Haihe River basin using spectroscopy and stable car-
bon isotopes|J]. Environmental Pollution, 2020, 258 : 113684.

[35] /e, RUAE RS, SEEAR, &5 . — V105 i JE 0] T VR UL 5 et ek A AL
5% 9 2 95 A i A R AT (0], IV 3R Bk B R S BB, 2018, 27(10)
2387-2394. MA X L, LIU G M, WU X D, et al. Seasonal transport
characteristics of dissolved organic carbon in streams under an alpine
meadow in the Three — River Headwaters[J]. Resources and Environ-
ment in the Yangtze Basin, 2018, 27(10) :2387-2394.

[36] REBECCA T B, PETER A R. The contribution of agricultural and ur-

ban activities to inorganic carbon fluxes within temperate watersheds

[J]. Chemical Geology, 2009, 266:318-327.

[37] ¥R, ZEWRAR, )M, 45 . - st ) FH R AL X6 St P BV 0 /DN Ui i
KAA DIC 7 4k B 8" Conc YR M (1], HuBR 5 3R 5%, 2017, 45(1) : 84~
90. HUANG J, LI X D, YANG Z, et al. Effects of land use change
on DIC content and 8"Cpic values of surface water in a small karst
catchment in Yinjiang County, Guizhou Province[]]. Earth and the En-
vironment, 2017, 45(1) : 84-90.

[38] WhIeLZR, w4, EHRMI, &5 . VUVLN Wi R JCHLAR 5 s A
SRR R HaE (). MRk A=, 2008, 37(3) :258-264.  YAO
G R, GAO Q Z, WANG Z G, et al. Seasonal and spatial variations of
dissolved inorganic carbon in the lower reaches of the Xijiang River
and its export flux[J]. Geochimica, 2008, 37(3) :258-264.

[39] ET7 k. A, R, 55 . we ikl DX K 2 i X K AL 243 A1
1 5 W [J]. 090 R 4%, 2020, 32(3) : 713725, WANG W F,
ZHONG J, LI C, et al. The influence of cascade reservoir construction
on water chemistry distribution in Karst area[l]. Journal of Lake Sci-
ences, 2020, 32(3) : 713-725.

[40] PR, XN, AR, 55 . ZIBUHI 543 28 ) pCOL 43 A1 KL
PIRIFFE]. K RFE )R, 2008, 19(1) : 106-110. LU Y C, LIU C Q,
WANG S L, et al. Distribution of pCO. in Hongfeng Lake in summer
stratification[J]. Advances in Water Science, 2008, 19(1) : 106-110.

[41] AR AHE, AR . K A o VA AR A JC AL ARG 77 1k K5 vl TR R BF 50
[J. 7" &AL T, 2012, 39(10) : 41-42. LI M G, PAN W B. The re-
search of detection methods and influencing factors of dissolved inor-
ganic carbon in water[J]. Guangdong Chemical Industry, 2012, 39
(10):41-42.

[42] 3G A, M, F P R Landsat 5006 7 7 BT R 1A A fig v A B

S WA ML) AR BT[] 2R AR A AR, 2020, 39(7) : 2446-2455.
HAN Z 1, XIAO M, WANG Z L. Application of Landsat data in ana-
lyzing the influence mechanism of dissolved organic carbon in Taihu
Lake[J]. Chinese Journal of Ecology, 2020, 39(7) :2446-2455.

[43] RLL5E, ZRGedk, B R, 55 M I 0 K AR 7 A A LA H 28 43
ATFFIELT]. A IR EERL 224K 2016, 35(10) : 1968-1976. WU H
B, QIN X B, LU C W, et al. Spatial and temporal distribution of dis-
solved organic carbon in Tuojia River watershed[J]. Journal of Agro—
Environment Science, 2016, 35(10) : 1968-1976.

[44] CAT'W J, GUO X H, CHEN C T A, et al. A comparative overview of
weathering intensity and HCO;™ flux in the world” s major rivers with
emphasis on the Changjiang, Huanghe, Zhujiang (Pearl) and Missis-
sippi Rivers[J]. Continental Shelf Research, 2008, 28 (12) : 1538—
1549.

[45] F L . 1l B BRI BOR B 25 G 3R 5 IXRI[D]. 7R -
8k K2, 2015, WANG K F. Comprehensive evaluation and di-
vision of resources and environment carrying capacity in Shandong
Peninsula[D]. Xuzhou: Chinese University of Mining and Technology,
2015.

[46] GAO Q Z, WANG Z G. Dissolved inorganic carbon in the Xijiang Riv-
er: Concentration and stable isotopic composition|J]. Environmental
Earth Sciences, 2015, 73:253-266.

[47] & S, AR, ATEEDE, S5 IR IR I R A AL PO
PSR BUAR A - PU T A6 P L B[] FREERLS, 2018,

WWW.Qes.019.CN




NGE3 %

VRE SRRy F41553H

39(4):1560-1567. CAO C L, LIANG M Q, HE G Y, et al. Fluores-
cent dissolved organic matter and its correlation with water quality in
a urban river: A case study of the Lujiang River in Beilun, Ningbo[J].
Environmental Science, 2018, 39(4) :1560-1567.

[48] X PAsit, TEARIL, E W AR, A5 )it SRS A ) 7K BT e b ——f
B L ER AL 27 B UL A D], VT 3R 58 545 PR35, 2009, 18(4) 384~
396. LIU C Q, WANG F S, WANG Y C, et al. Response of aquatic
environment to river damming : From the geochemical view[]]. Resourc-
es and Environment in the Yangtze Basin, 2009, 18(4) : 384-396.

[49] LIN J, CHEN N W, YUAN X, et al. Impacts of human disturbance on
the biogeochemical nitrogen cycle in a subtropical river system re-
vealed by nitrifier and denitrifier genes[J]. Science of the Total Envi-
ronment, 2020, 746:141139.

[50] MAAVARA T, CHEN Q W, VAN METER K, et al. River dam im-
pacts on biogeochemical cycling[J]. Nature Reviews Earth & Environ-
ment, 2020, 1:103-116.

[51] PUIG R, SOLER A, WIDORY D, et al. Characterizing sources and
natural attenuation of nitrate contamination in the Baix Ter aquifer
system (NE Spain) using a multi—isotope approach[J]. Science of the
Total Environment, 2017, 580:518-532.

1% WHART]

[52] WANG F S, CAO M, WANG B L, et al. Seasonal variation of CO, dif-
fusion flux from a large subtropical reservoir in east ChinalJ]. Atmo-
spheric Environment, 2015, 103:129-137.

[53] A Hy, BOCHE, WAL, 45 . AR I PRV R 2 pCO, S5 TR IR A
IR E R [T]. BRBIRF 2, 2013, 34(5) : 1754-1760.  YUAN X G,
HUANG W M, BI Y H, et al. Relationship between pCO, and algal
biomass in Xiangxi Bay in spring[J]. Environmental Science, 2013, 34
(5):1754-1760.

[54] JEAty, TR, HH, &5 . A FE LK R R Z R MK CO 23 TR B H:
SER R 2T WIAFRE, 2018, 30(3):770-781.  ZHOUM, YELF,
ZHANG C, et al. Partial pressure of carbon dioxide in the Xinfengji-
ang Reservoir of Guangdong Province and its influencing factors|J].
Journal of Lake Sciences, 2018, 30(3):770-781.

[55] WANG X F, HE Y X, YUAN X Z, et al. Greenhouse gases concentra-
tions and fluxes from subtropical small reservoirs in relation with wa-
tershed urbanization[J]. Atmospheric Environment, 2017, 154: 225-
235.

[56] MEYBECK M. Carbon, nitrogen, and phosphorus transport by world
rivers[J]. American Journal of Science, 1982, 282 :401-450.



