J. Lake Sci.(#H#1=), 2026, 38(3):000-000
DOI 10.18307/2026.0326
©2026 by Journal of Lake Sciences

oK B BHAM

MEEH CO, BENBRER REKREE

EH2 WER, TED, ROED, REK 2L
(1: AFFELEIARFREAFEE, HT 210044)

2: YEHAFRETHEEH AR, &F 211135)

(3: FEMAFREKRF, LK 100049)

(4: T RFAKIKFTRFER, &F 210098)

B FE: RS RN EERE . B LURREE, WA BURRIL, BAA RIS, Rt Co, il
E B A BN, X ARG VA BB RE DT R TR E . AT T ARSI R I B AT W, ST
2021 A CPKAR IEERR RGIEAE, 4 HrESBH PR CO, M BRI, JHEH MRS5S 2 T RIA 47
FEANTEN SR COBRMFHEHFE. MAGREN: (D HREL, #HEW Q-4 A8 1-12 ) 1 CO@mEIE
A ABRIC S R ARIR, 2P U R URHIE. LR, WS (5-10 A) 1 COM f R AT SEAEFEIT“0 1A ¥ [l
ez, PRMAERBIGEI (9-10 D, COJBRAEBRAHM BB BIEERZF M. (2) AREL, BRI COJHEEMTE
WEREE, MAERSINZE T/, XS SR RIR-IL DR R e DA S . (3D FEEN R B, MR CO.
WEEIEENERE R, FEHREBEREEE S 25.50%, HREHERZEFROVEE, FHE&EZEME 10.22 pmol
COym2ste  (4) NEMNY COMMEEREZRNLHERFAAN R EZR . EREN, BE COMMREA M T T NIRRT
At K R, TR BRI FOy R RS, B A R RN R KRR, TR 8] ) e 3K
BOERAA LRI R, (5 ARNHSBERERORARFG AR, EREHER COMEINZERMHRA
JRARAEDD G SRR ERERYE, HhEEUOLEIEMATS, RIDN COMIL, HIELAIMRIEMAES,
RN COL MU FEMEBIW, KRR i) 7S RAEES), COJBRMBHRERET T AUIFHR T IR
COERMERENIG S FIZRIER, iBHBOK SR A A SRR T EZ AR AR .

KSR M R, co@E; BRZER: LERR

Diurnal variation and drivers of CO; fluxes in the Lake Poyang floodplain wetland during a normal flow
year

Li Qi"?3, Tao Liangliang', Wang Rong?? Wu Xinqu??, Qi Junyan>*& Liu Yuanbo®>"*

(1 School of Geographical Sciences, Nanjing University of Information Science and Technology, Nanjing, Jiangsu 210044, P R.
china)

(2 Nanjing Institute of Geography and Limnology, Chinese Academy of Sciences, Nanjing, Jiangsu 211135, P R. china)

(3 University of Chinese Academy of Sciences, Nanjing, Jiangsu 211135, P R. china)

(4 College of Hydrology and Water Resources, Hohai University, Nanjing, Jiangsu 210098, P R. china)

Abstract: Wetlands are critical carbon reservoirs in terrestrial ecosystems, yet the diurnal variation of CO- fluxes—key to

quantifying their net carbon sequestration potential—remains inadequately characterized. This study employed eddy covariance
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measurements with partial correlation and multiple regression analyses to investigate the temporal dynamics and controlling
factors of CO: fluxes in Lake Poyang floodplain wetland during a normal flow year (2021), examining both exposed (January-
April and November-December) and inundation (May-October) periods. Results revealed that during exposed periods, CO: flux
exhibited a characteristic "U"-shaped diurnal pattern, functioning as a carbon sink during daylight hours and a carbon source at
night, with an average diurnal difference of 10.22 pmol CO2.-m™2-s™". In contrast, inundation periods showed negligible fluxes
except during late inundation (September-October) when notable day-night fluctuations emerged. Annually, nighttime flux
exceeded daytime flux by 25.50%. Controlling factors varied seasonally: during exposed periods, daytime flux was primarily
regulated by incident shortwave radiation and soil moisture, while nighttime flux was dominated by soil temperature; during
inundation, daytime flux responded mainly to precipitation and soil moisture, while nighttime flux was jointly influenced by soil
moisture, lake water level, and soil temperature. These diurnal differences were driven by biological processes
(photosynthesis/respiration) during exposed periods, while water coverage suppressed these activities during inundation. These
findings elucidate the diurnal mechanisms governing wetland CO: flux, providing valuable scientific basis for integrated carbon-
water resource management and wetland ecological protection.
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Fig. 1. Overview of the Lake Poyang floodplain wetland (a), remote sensing images during the inundation period (b) and exposed period

(c), field photos taken on September 23, 2021 (d), and December 15, 2021 (e), as well as the water level fluctuation curve from the

Xingzi Station in 2021 (f).
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Fig. 2. The monthly averaged daily variation process of CO, flux in the Lake Poyang floodplain wetland in 2021. Unit: pmol-CO,
m2-s7! represents the average monthly CO; flux

212 1R AM Co. BEMBRER HEARAM CO,MENBERZERT, BEABIZL, CO.EERIH
PRERZER. £%EE, CO.BRENEBRZERSEN T NRELERBINE LTS, M3ZERFXER
MR RE (B3) o AR Ko 0y RO B Bl BE B ¥ K T B (e B g, (HE R 22 AR BE H 1
MR EA . /ARG (1-4 AN 11-12 H) , RENEEREREE (1 = -5.66, df = 5, P <
0.01) , H CO.@EAFREINL, BEBKHEIMB M AERAE (B 3b) o BHENERICAIR, @
BHEMIEEES, BRWEEEREE, NEEEMMSIEANRHRG (B 3c) . ElEY, BRH
WEEFALE (1 = 0.51, df =5, P > 0.05) . HAP7ERKITH (5-7 H) , CO.@REBRERAW]
B, EAFEHERENEARE (B 3b FE 3c) . AMAREEH (8-10 A) , COBEMERERH
WREHL, FFIEBEFEREAKT . AR COMEERIN ", TR N IR R 7", B IE 3 S e
SR 3b A 3c) .

2. L3 A FIB # CO. 38 & 1 B B = R AR A F AR BRIE R LS = T B [0 BRI IREE, AR B0l 8 72 7 i
W% (t = -35.88, df = 8706, P < 0.001) , HAIW COMERENE NES (B da) , XFERZE
FARAL S T RIS (I BB AR R . BB E RN, FHEREEERNEE (¢ = -
53.41, df = 4589, P < 0.001) . &[] COJMERIMAMER “IC7 , “FHIMEN-3. 22 Hmol CO e m™> * s
o WAIEHEE-9. 72-7.91 Mmol COrem™> 5™t (B 4b) o BEIWEAR COw “YR” , FIIED 2. 61
tmol CO, »m™2 «s~', MEEHFE NIEM, HAKW CO @ Ik, WHahuEE%H-4.03-7. 76



Hmol CO,em™ «s™' (K& 4b) . HABEME, BREBEERIFRE (t = 5.35, df = 3514, P <
0.001) , SRIMA[AIFR ] CO. @& Tk, BSRIAN CO. MEFIMES AN 0.87 Mmol CO.+m”
2 o5 ' 1 0.10 Mmol COrem™2 »s™', BRZERZFHE/, HFHBEIMG W7 RE, H@EZHEINED
(Bl 4c) . MBS, BRZEFHERCDN, BEENEEZEIFE (B4 .

> R -~

Ag ‘:i (hy ‘r—j;r— 1 ,_.__[ ]
: ! l' ]| ‘ | . B 1
3 40 l

114}

, #Cmmon™*

o

‘ | : : i

,, T' J r—n[_—h—n = [

4 [ * S 7 ;( 9 1] 11 12
I“.‘.

3 ERBHWIMMERIE R E (2> o BIE (b)  &E (o) KIEHAE COylRE (L. g Cm?d ' TRk m I AP 2R
&)
Fig. 3. Monthly total CO; fluxes of the Poyang floodplain wetland during the whole day (a), daytime (b), and nighttime (c). (Unit: g C

m2d! represents the monthly average cumulative amount of elemental carbon)

G PR — 1y

20 = 40 : —
Ra) B oF () BER W) () ¥
04
s = {
- 104 204
| 50
o = 104
= z | ‘ i

g o _ _ E_ l)-v‘ —— S
E ‘ -,_f,-ll)ﬂ[
L, o S
= =204
-1 . = ")!
0 I

- v 404 + - " -
£ # ) .8] 740 M) o

B 4 R [E K I H (R BH T AR CO BB R %2R (H47: pmol-CO, m2's™)
Fig. 4 The diurnal differences in CO, flux of the Lake Poyang floodplain wetland during different inundation periods (unit: pmol-CO,
m2s™)

2. 2 WM MR E R TSR

2021 4, FESRHEIMMER 00 NS B R Y . R HIRIRE . KA. RS S ERKREER
LR Z AL . HF RIS R R S AR E R IUAE 12 A 12 H, 8 17.24 Wom2, fisfE
W BLE 6 H 6 H. 933541 W-m2 (B 5a) o HPE R AL TE H D9-0.07 5 32.66°C, 3R (¥ H
FEEA T 7.93°C & 30.48°C 2 18], HHBBIHIRC IR E M2 (B 5b) o fEKICTIH, 2021 4EHRH M
ETURIKAL S 2P B ZER, HEmRA IR, T 5 A 29 Hik3|eF 5 KE 18.57 K, Jf



HMERHIAE 2021 45 5 A 15 HE 2021 4F 10 A 20 H KA R, HEEI R 2 43K 1 B 48
K (H 50 « EEREETE, HAEERTEEN 19.68%E 134.92%, HP&AFERHMHEERM (K
) o AEENMIHAE 0.72-4.80 mesT 2 A, AZERERE (B 5Se) » KaFERE R H, DHok
AR 1A (B 5D o 762021 SERTE R BEK SRS, HEKERAEN 15.50mm, HIE2H 25H
(B 5g) o MFAKREZEN RSN BBIERE S, BHJEREITE 15.35 hPa & 1.35 hPa 2] (& 5h) . 10
om B LIRS K EER TN B S (B sh) .

&0

CH HY AR kN (h) — T
_,E W00+ i 38 5 -l 11 y -1 0 ™
= f ' 1“ 5 ’fw M 5
Z::’:(m - f. = 1N 3 ,“ 1‘%_,, 108
= \ | - =
St T l\ i fw of A, 103
e" ] I " ;"% I\ll B
3 i LUl o 3§ - 0
(© L ki Y@ FF 4
> LT L) T -4 2
- 2P 4;: ot J“ KN ,J’; i ‘5 ;,IZI) 3
s 0 R b m )
N o v g o H' l'.«l
| SRR N L = af
P N
oy 1% &4 Bl 3 .
L - 2 n o0 - -
(e) s b—— BT { ~ Mg
l 20 b
~ 4F ~
2t “| l ‘ l Elxu- l! ’
= ' Z
R TR T T
| P I
0 " i
g 30 T [ YRTY e~y
*:‘ AN § 13 b
‘§ R 3 o 12 ,
E . Ll o r
; 15 —: sk I IN
= I0p ' & of L () v".
sk ‘1 g, f : ‘Y”A 1 m\l)#ﬂ'
I ~L 0 =
20208 20210001 \l 1120 AN 2021000 20211200
SR 4

52021 AEESPH MM AR B R G4 NS (@, AR (o), ZIWRE (o, HWRE @, Kl
(o) » KA (D), FEK (g) SWAKARE (b, HEEKE (O, BRI 2021 FERIKAS 24K ()
Fig. 5. Environmental factors of the Lake Poyang floodplain wetland in 2021, including: incident shortwave radiation (a), air temperature
(b), soil temperature (c), relative humidity (d), wind speed (e), wind direction (f), precipitation (g), and saturated water vapor pressure (h),

soil moisture content (i), water level of the Xianzi hydrological station in 2021 and the multi-year average water level (j)

B 6 JEn THREM. AR WA IR N R . COx MR ) HARML 2R . 75 A Bk 4 ) N S I
WP R ek, HEOKE B 12:30-13:00 2 00]. EARXGHRE A, SR EASAHA,
BRI HE R THEE (B 6) « XURAEF/NE I R R R R (B 6) « S HAR s
MEBCA—E, e/ MEHILLE 7:00 2 7:30, HOR{EHIAE 15:30 2 16:30 (Bl 6a. 6b) o 2021 FEPHMERHLE)
A FER G RALMEEI T R (B 6, Ti#RER IR AR, R BE WL (B 6a) .
B T AEPAN R R B PR A AR A Sh, 18T DL A RN AR B E R . fERES, ®IA COy i@



BRARKE, WAMEER/N. HBEZT, EEEHE, ®KE CO BEMEIEE KT AR, HBEHR
BAL (K 6b) « XFERZERMDIEH SRR AKMIARIFREZMAZE MG, —DIE T KA AT
CO2 I E A5 o

= . = -
@2 = AN wmm ®2c - < b
== = = =
= -3 .o o » 2 3 e -
AR T PO O— ol s bR T PO— P eeccccssse
- el eI
- 2 0 | L e

- - -SR] (o= ¥R e
= - S B s ras PO
= - z ‘ -

»
Srrtay -
» ™4 o -
- .. ~ - -
¥ - ——— p -__
-~ . Tee
...... e
ST SN
= N g o >
HS nimccccan.. TN B o oees = > ssstecsastn T e
T e =32 R esecss
=T . L -
. - ’
s o r——
3 . g .
- - \\
- . <
g | e T g | 2 |
JE -
—_— e —
2 S et -~
gty
- X - \
o £ ;
> _ R "
-
- =t st - = =0
- o - .
= - P = ‘
v = po—
> £ g = '
- = - - = 9 pe
- -— - - - -
— i S U — 3 s L—
& <3 — S S— E 3 — A S —
22 =i N on -~
= -4 - - = -
p S 5
= ILE . -
- & it F =W e -
- - - e T -~ -
5" ~ F T oam B seeee
. 4 ooy
L P e 3 —oam
- - .

o " “ vhee. .. I . __ ety =

= g PO = 3

s - o9 = PN

- ¥ - s X

S 3 < ettt Z 3
i & 1 2 i A
- - - - e » s " “ -

H# B ¥

P 6 2021 4ERERAWIMNHEHT M R IR 3 15 CO, I RAEARFEN]) (S A 15 A-10 A 20 A S5®EH A 1A-5 A 14A5 10 A 21
H-12 7 31 B PHHZE, BRI
Fig. 6 daily variation of influencing factors and CO: flux in the Lake Poyang floodplain wetland in 2021 during the exposed (May 15 —
October 20) and inundated periods (January 1 — May 14 and October 21 — December 31). The shaded area represents daytime
2.3 COBEEBREUSMERRNXR
FERRFE ], CO2 & 5 ER MR RERM MR BE 2R . Bl CO @RS
FEPES . A KE ., RIEMPEK R EZ MR, HrP A ERE IR (B 7a) o KA.
TR K EAKYE Z AR S ] COx BB R IR, H XA IEA X AEH AR
th (B 7a) o WIAEARSCIEA LRI BT ANE, 5 COo il & BA 35 IEAH R SC R R R A48 < A
WA, HHEKE. K, 5 COylEEREFMMICKANA TR, M, BAEEMRCRNE
R BRAHEI R SR E N COr MRS 5 R I A S . RSO, CO IR
PRI RE B AR AL TR B 9 8 22 5, HOHL 20 m R R SRR E A LU MEAE B AR EE W,
5 COy il 2 EMRM R AR HES KR, HhHIESKES COy MR IEMRIERGE; Tk
KFRFNE COr lERBZEMMEIKR (H 7¢) « LN, COlES LIES/KENFIAEIKRZILNA
B3, FNIGESHEAKREZMI AL ERE R (8 7d) .



04 - CESUTE 8 e
(g 034 e (b) 01,2 - #3
02
3= 01 ; . 0.1 4 ves
= ° . : .
=00 a0
=t
-0 r~— 0.1
0.3 =
04 23
\ v v T T T T ¥ T T T T T T T
2 e LRI A )
0.2 =
15 2 e "
© 9 g0
0.4 - 013
5= 0.3 1.2
£ 4.3 -
'»yf 0. 4.4 4
=04 f:;:
)} 4.7 4
= 4.8 4
-1} - 10 4 ot
F' s —— | S T T T T T T T L L]
la I's RH VPD Rs SWC PP Wd Ws Ta T« RH VPFD Rs SWC P Wd W
AT 2 ES

K 7 CO, R SR R K AR S AT, PPN R E. TE (a,b,c,d) DHMCRIREIE N, $REMTIA
HESNE ] HEBRSURIR T R AR 2 T 2R
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flooded period night, respectively.
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