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Abstract: CO, emission from inland waters is an important component in assessing the global carbon budgets, while the large un-
certainty during the budget estimation not only results from incomplete spatial coverage of sampling sites, but also from the lack of
studies on the linkages between hydrological heterogeneity of inland waters and CO, emission. Here we examined the CO, efflux
from Lake Hongze under different hydrological scenarios in 2018, to investigate the characteristics and influencing factors of CO,.
Our results indicated that the CO, fluxes in the wet season ( (106.9+73.4) mmol/(m?+d) ) was significantly higher than in the dry
season ( (18.7+13.6)mmol/(m?+d) ), and further higher in the wet-to-dry transition season ( (5.2+15.5)mmol/(m? - d)). The al-
ternation of CO, efflux from the wet season to the dry, and further to the wet-to-dry transition season (310.2-32.0 mmol/(m?-d),

50.8-2.2 mmol/(m?+d) , and —17.3-39.8 mmol/(m?-d), separately) suggested a shift from the net carbon source to a weak
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sink of CO, emission from Lake Hongze. The CO, efflux was generally low in the northern open water and high in the southern wa-
terway region. The emission of CO, from Lake Hongze was highly sensitive to the hydrological scenarios, especially the inflow runoff
from the upstream Huaihe River to the lake. In the rainy wet season, the lake received large quantities of organic and inorganic car-
bon inputs from the Huaihe River. The labile inorganic carbon could be easily transformed into CO, , and the degradation and min-
eralization of terrestrial organic carbon could significantly promote the production and emission of CO,. The input of nitrogen, phos-
phorus and other nutrients enhanced the eutrophication and further increased the emission of CO, from Lake Hongze, especially the
upstream inflowing lake regions. Relatively low inflow runoff during the dry and the wet-to-dry transition seasons resulted in a pro-
longed water residence time and allochthonous input to autochthonous degradation of organic matter potentially favored the produc-
tion of CO, emission in the water. We further found the accumulation and degradation of terrestrial humic-like could promote CO, e-
mission, while autochthonous components of dissolved organic matter (DOM) were linked weakly to the process and emission of
CO,. Our results demonstrate the importance of hydrological scenarios fueling the emission of CO, from freshwater lakes, and it is
necessary to conduct high-frequency observations to further clarify the efflux of CO, from lakes and the corresponding influencing
factors.

Keywords: Lake Hongze; CO, efflux; hydrological scenarios; Huaihe River; influence factors
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Fig.2 Monthly mean rainfall of Huaihe River basin(a), monthly mean inflow rate to Lake Hongze
at Bengbu station(b) , and the water level(c¢) of Lake Hongze in 2018
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Fig.3 Comparison of environmental variables of Lake Hongze under different hydrological scenarios
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Fig.4 Spatial distribution of environmental variables under different hydrological scenarios of Lake Hongze
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Tab.1 Relationship between CO, flux and parameters under different hydrological scenarios
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#* 678 P<0.05, s Frn P<0.01, #xx 78 P<0.001.
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Fig.7 Response of CO, concentration and efflux to monthly mean inflow discharge to

Lake Hongze at Bengbu station
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EIIATE RS CO, BRIR RV FERRIL 22 18 % A 78 3 Aol AR [ 7K SO S5k 52 7 ) 3 245 R 38 A AR R 5E P AR
/b R A Ay P 7K SCI 38 55 A AR TS AL S, AR R BEE b 2 L W31 2R B o ke 52 Fy ) L
3.2 PEMEEFRURAS CO, MM

UERIBIRGE R, BEPET R A A T4 18 3 e B R R KR B RO B R IR AR T S N Z AL
BN AN IS R IT AT S R W MIR S R AR T B TR, R S O SR K S 1] A R R
SR K, U B 2 R T e T R Ak P 3 P R 2 0 R R T 2T A K YA T A% O 4 R
AR T 75 K (NHL-N 45 ) HE A, (00 75 35 2k S W18 5 T ek Sel, H CO, A il Ht s 5 TN
TP Al NH,-N 555 E A, T 045 A3 s VAR G 78 354 R A A RERS IR 3 CO, 7= A Al ™. (45
TR R S KR I A B 1) DO K (] CO, 38 @ 5 DO 2 [l 6 B KR, B CO, iy A 74k
RS2 FRER AR B , 3 T B 5 22 9 11 A0 U TEHLBR A A T A PO URIE I AR . s, 45 B SE A
ARG J1 (Chla L) THEs REAEREAR CO, i ™ . S0 Frth v B b THIE ik T B R K
T 7K 8 DX PG BT 3 ) DX 2 A R B Chla, fHE5 S W] Chla 55 CO, 2 # 1 6 1L 35 56 22, BEWIAR i wh
RS T S SR W B BEIE 454, 1 U mr SR L4 BRI TR AR g 107 ix
J5 W K 2 04 2 AR A B CO, 7 A R S K 7K T DX TN ok 3 A ok 2 s, T
A T R A7 TP U 2R T Bl 2R 5 W A T 8 T A 80 L R K R B A8, 5 A R
Wi 4. A TN DO 15 CO,iE &2 B 1EALG, 1 DOC 5 CO, WUk G , LI AE Rl 5 72 i
NI AR BT e L BRI CO, 77 A AHIER 99 3 5 DR 25 o JUAR ) SR A 8 7 738 Ay DR YR A LR 4 8 .
VAR , B B e LR S BRI HE COLHERL , MEUR R K SCH R 72 3R 3 R 5 AL L T B R 2 5 CO, 4k
T, 17 I SN TC AR AT CO, 19 SRR AN T 22000, 5 52 SR RSO F T T 405 B L ot 38 YAk v 7K
T, T AR K A4 CO, 7K.
3.3 RBENIREARFE CO, &M

WEPIFRZ KK DOC .CDOM 254 HLIR 5 CO, 28 #3822 M3 AT BB AE 4 06 25, Bk 1k i A
HLB AT REFE A AL CO, 7 AR FHER Y B R 2. RIK SO R CDOM 5 DOC S 35 h1 56 , L 7 4 hy 3t
T VG BT X, 3080 DX S T R S AL S AR /N, LA TR T K A SR AR K B K 30 ) G s )
Wy B T LREAIR T 3% X A COL K™ . AFERFFEIE S , 1T I 5 A I A £ ik K ML B R G WL it
AW JEBE COLHERE™ . =E K3k X DOM ¥ 8 3-8 15, 117 COL 3 ek HER W 521 T, — )7 T AE A% 138 W1 4
PRI K Fi— R T DOC .CDOM 254 MUK , i DOM %47 35 B R 5 7640 5 5 K R Uk 6 37, I A
BLBR AR AL CO, AR 3 % — 5 T IE 32 T 0 JEAUR A A BE W8 B AR HE K A CO, ™ . b
SRR T LSy C1.C2 5 COLBR G R T3, BRI IR 00 BE 55 A ATl B2 s 1) 394 0, 460 5 A 2550
B BTR A S3SH TRATY SR RS I HE C O, Ft 378 B, 1 T P U R AR T 0 o5 A I8, A AR 2 0 4 e
B TR P A B B K B AR B, I RS 76 U W M A Bt R P RSl €O,
3.4 E RSBk kS RE CO,@ERTLL

ARIF KA CO, 384 e K T 0 (36 2) , AN ) S A W30 s i A A J2 1] e €O, i SE T A
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RIS, CO, AR A HERI X3 — Wt 104 b i K — SR AT CO, 32 il it AR P {f J (43.5+63.5)
mmol/ (m? +d) , B @ /NTF057 FBHE Y U 23 1] FIE 2 38091 B4 CO, HERUR: , 7] Ak BT K R B A AL 3 22 01
(b)) hEFHEAEY. &6 HERBUKERARFEKSCEM T COL M m Rk & 3, SL7EE SFKk W 3240
TRAE HILE A TE W, R S BIBRIE, 176 At 7K JU3 30T 0 0 A 55, 4 T 4 78 O S5 B Y, 3X -5 AR SC I I 9T 4
AL ; Rocky Mouth Creek Fl Lower Lakes 43528 5 1 T 5 ATk /K 33 2485 0y W i A 7K ST, I8 B 0L 1
CO, 54038 B A , 2 IR 2 1 3 UK A PR 0 B R TUE , TRlRE 2 HL5 K AR BRI WS T4 5 PR SE €O, 58
FH £ Yo AN () K A3 7 Ak B SR 7, the 26 I T K SCABR AR B b R A K AR B A ST R L, 4k
T2 SR BTG AN 2 T A K AR TR I (74 45 JS R 1) R, 340 75 76 B8 g 330Uk 9 RUBE R W5 /K SR A ok
F L BEEE I, LA ) B K AT AR b B o il s i PR 2%

%2 NN FR AR CO, 2 #im H HL A

Tab.2 Comparative water-air flux of CO, from previously publications in the world and current study

. CO, 28 il 1t/ k/ .
Kok N it (mmol/(m?-d)) Cem/h) SCHiR
Lower Mekong River Pty 194.5 26 [40]
Amazon Pty 345.2 15 [41]
Kb (2012—2013 4E) DIEZT 17.9+6.3 — [42]
AW (K Y Fhery 106.8+73.4 3.0 A
TR oK) g A 5.2x15.5 2.3 ES TSN
TR CRG7K D) D&% 18.7+13.4 1.6 EN TSR
H(EKH) D&% 5.026.3 3.9 [43]
S P8 NI&:%iH 5.0+3.6 2.7 [43]
H (K MR -2.2£0.5 L5 [43]
Rocky Mouth Creek (flood) WARAHF 163.6+25 — [11]
Rocky Mouth Creek ( post-flood) DI%ZT 81.8+5.5 — [11]
Lower Lakes (drought) Ty 0.3~7.0 0.6 (4]
Lower Lakes ( post-drought) b5k -16.4~0.9 1.0 [4]
EIPESE KA 0~50 em) W 734 - (30]
FIVETE (K f2-40~-10 cm) piokig 0.7 — [30]
FIEETE (K 2-80~ =50 cm) ik 43.2 - [30]

PEAE WA R K SO 5T KR COLHFRRHMIENT T SR , RJZ KR CO, 3 A7k BE S 52 4 88 4k 52 7K SCIR 3R
PER BRI, SEoKIY] CO, HERH B w5 , KRR B R CO, B, Atk I8 CO, i B I A S8 i I, A Kk
WIRAR , He B Ak X BT ol i, W KR COL ISIRRIL. CO,AZ Hui 2 1]_E 2 b3 A 91 X A% |
T IS Ao 7K T8 X ) A, R it T 9 T A T8 DX B 30T e e EL S A die Ay s 2. R K TR T R K A 3, TN TP
NH;-N G585 57 67047 LA SR S ICAILRR Bl 2 A HE GBI, 35 4 5 1 /KA CO, i /K-, S A3 2l X
W2 CO, BRI TR 250 , [R] s S IR A 5 5 14 R kg A 368 i 7K X Chla & BEAEET BT F Ak )
TR B D55 , S IR A AT KA CO, B SEMA ARG , 7K (AP IR AN ARl A 0 il A BILIBORE B C O, 838 o 415 A 5. it
b, BEEEIK RN IR DOM SEIE 4L I3 KBS CO, TR I35 0 2%, AT AE 32 AR L wh Bl A6 6 52 WA A )
BB WFE A R R VDRSCRE SR I COLBRCP-Hi i E 2N 7.
Bt AR E RORE L FAF R EAFII RN L TN F TR AT B

5 S 3k
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