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Abstract: Natural ecological carbon sinks are a critical pathway for mitigating climate change. Eutrophic lakes, characterized
by high primary productivity, possess significant carbon sequestration potential. This study quantified the algae-derived carbon
sink in eutrophic Lake Taihu from 2011 to 2020 using the Vertically Generalized Production Model (VGPM). The key
influencing factors were identified with a Generalized Additive Model (GAM), and an Autoregressive Integrated Moving
Average (ARIMA) model was developed for estimation. The results show that the cumulative algae-derived carbon sink
reached 3.8x106t over the decade, with substantial spatiotemporal heterogeneity. The annual sink peaked in 2019 (7.2x105t)
and was lowest in 2011 (1.7x105t). Spatially, Zhushan Bay had the highest carbon sink (291 g/m?), while Xuhu Bay had the
lowest (66 g/m?). Chlorophyll a concentration was identified as the primary driver, explaining 86.0% of the variation. The
contributions of photosynthetically active radiation, water temperature, and suspended matter concentration were 13.2%, 39.3%,
and 4.6%, respectively. The ARIMA model, utilizing chlorophyll a concentration as a single parameter, effectively estimated

the algal-derived carbon sink. These findings provide important theoretical and methodological support for assessing carbon
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sinks in eutrophic lakes.
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Tab.1 Contributions of organic carbon end-member in sediments in Taihu Lake
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Fig 2 The annual and cumulative algae-derived carbon sink in Lake Taihu from 2011 to 2020



IRAERIABIRFAE, AW R A2 E . MRS SO, WO IX . RKWI . PR IX . R
DT 8 AN X I5Y, I ] DX s v i R B L R RS Tl e it (B 3D o AT &, R IR R
A2, REFIRM S ERRE . PGS X A 2 L R R B R B e, S 3{E 5 A
N 291 g/m? #1251 g/m?, 1] A5 B A X ) WIS L AR, P 3AMEACA 66 g/m?. DU AR PE BT
FRIX . B ERIR A DX RN DX A S BT B 2 S 147 g/m?. 81 g/m?. 170 g/m?. 75 g/m?. 136 g/m?. iX
T ] 22 S T SR R X B K IR B 26 A 00 o I AL IX By R IX N el fr fer e e, i AR ARt
TRRMEFRB, R AR AR A el R R X D T, X S R B AE AN E IR JeR A A A |
SR HES, CRR RO R TR B A Y, JAh, TEEERERR TN, KBTI AR M
ZE RS R JZ 0 R R 78 W AR RHE, S EGESSTH ERITE ARSI X Y, Fik, PEA6EIX
I PR SR RV SR

LIS P

[
i o
- i
H
W LIV L)
g 8 i
=1 &R
« 14-m
0. 108 ‘
s -1 eI LA
o

3UN

0 20 km

[ SUE 200E 120° 10K | 20° 2 E 12N0° MIE 120040

P 3 2011-2020 £F A Y1 BRI 23 TRV RRAiE
Fig. 3 Spatial pattern of algae-derived carbon sink in Lake Taihu from 2011 to 2020

22 KR MmOl X E T

FEPR MR A RO A E A SEM . HL, Chi-a KEE. PAR SBEEA WT 53R R 142 R
FERTE BRI SR E I OGN 25 o Chl-a VENBERNG A BIZ G Ha bR, BRI T BRI A BRI E&1E H
e 770 EIEBR AL M BRI B AE R . BB OUT, BERPDEAE R SORMRE £ XK R,
FLWkTE e s b 2 RULERG IR TS . WT W@ I 52 40 0 43 2L SR AR SCBEmG VG 1, AR KA
MR E R AT EE PR X AR, EERE G SR SR, MBI AL R K IE HE 55501,
GAM S8 BEIR, B Co WREEAL, HEFREIIN 76 R IR M RIC 4 R E R (p<0.01) (£ 2) .
o, Chil-a #REXT A WIBEIRE BRI R IR K, TTmk/Eik 2] 86% (R*=0.858) , i T PAR 51/E 1 WT.
KREFN Chl-a IRE BRI T SREME, IRER SR, BIEEGIEMRERK, RYEEESH. WT X
BRI R 2. 3 i TG B A AR B, STREE 20 A8 39.3%M11 13.2%, R* 43704 0.348 1 0.116, WT
IR R A KRR SRR, MR E € . M2 T, PAR SBEERIRIE /N, EEZ
IRAA G I S AR N 20 B 1 RE T R PR
2.3 KR Mol A ERE

B AT, PRSI E 750 32 B N AT 0 s RO B A S 2 o SR I 530 (N YD AR
ThPEELE, (FERE R, LU R 2 s SR B ] PP S B A M A 7R sk . BRLG,  BB EETE K A
HHRL I A 1 R 52 SR BRI 1416 AL, 1205 15500 S0 A A ANV E VS LR ey, ELHE DUA s S it
AL RIS . ML T, BRI (I VGPM) RBBS AR 58 BRIt 2, JoHE R T R R EEAIK
B 5] 35 5 B0 0 43 W7« SR, VGPM B i N B 1 sk, Rk 2 N340, W Chl-a. WT.
Css J& PAR BRFESF[15], XSRS 0 B 52 B4 v S MR R B PR . Rtk MuTH = —FpRE S



N BT, BESERIEMERR IR R, BRI E Y, AR LR 2 XK R 51
WA A . AR VGPM B IBIC &, i —22 3N T GAM fALRAIK) Chl-a ik EEAE R4
AR, MET T ARIMA SR IR B % . B ST T A AR, fefg
A PR RO P ARAE, 3RT T RRIC B S A A R TR B . R 2019 £ E 2020 EREE
WHERBEAT T IRIE, S5 R WIE 5 PR, ARIMA U7 SR MRl il B R BRI, e s i b Tt DU e
LR RS R (12=0.76) (K 4) . HAEI, Chl-aREET DUSE T EERE AT RIE, %4
GV AR RGBSR, a7 G W I R A SR, SR SR T A R IR A
B, RKBESRGEBICHF FRRME IR S F.
%2 BT GAM B TS S0 R 3 ST 2T

Table 2 Analysis of the contribution of influencing factors to algae-derived carbon sink using GAM model.
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