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Attenuation characteristics of photosynthetically active radiation in summer eastern Lake-
Taihu and implications for submerged plants restoration
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Abstract: The underwater light distribution is an important factor affecting aquatic ecosystems. The study on the attenuation charac-
teristics of photosynthetically active radiation is of guiding significance for the restoration of submerged plants. In this study, based
on the biomass data of submerged plants, eastern Lake Taihu was divided into submerged plants sparse region, submerged plants
lush region, and no-plant region. Spatial difference in light attenuation characteristics and light attenuation factors of eastern Lake
Taihu, dominant attenuation factors in different regions, regime shift phases and eutrophication level, and the relationship between
euphotic depth and transparency were studied by applying in situ measurement data in August 2019. Results were analyzed to pro-
vide relevant optical data for the restoration and protection of submerged plants in eastern Lake Taihu. The results showed that the
light attenuation characteristics are significantly different in three regions. The diffuse attenuation of photosynthetically active radia-
tion varied from 0.73 m™! to 11.80 m™" and the corresponding euphotic depth was 0.39-6.31 m. There were significant differences
in the concentrations of suspended particulate inorganic matter and suspended particulate organic matter in different regions. The
concentration of chlorophyll-a in the sparse region was significantly higher than that in the lush region, but not significantly differ-
ent from that in no-plant region. Chromophoric dissolved organic matter (CDOM ) absorption coefficient had no significant differ-

ence in three regions. The linear fitting effect of k;( PAR) with suspended particulate inorganic matter and suspended particulate
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organic matter was better, but it was worse with chlorophyll-a and CDOM. Water absorption and scattering were the main cause of
light attenuation in the lush region and suspended particulate inorganic matter was the dominant attenuation factor in no-plant re-
gion. The sparse region was dominated by chlorophyll-a and suspended particulate inorganic matter, which was a region that needs
to be focused on for ecological restoration. Suspended particulate organic matter and CDOM had little effect on the light attenuation.
Eastern Lake Taihu was currently in the transition stage from a macrophytes-dominated state to a phytoplankton-dominated state ,
and the entire lake was at eutrophic level. Euphotic depth was about 2.7 times of the transparency.

Keywords: Eastern Lake Taihu; diffuse attenuation coefficient of photosynthetically active radiation; spatial difference; major in-

fluential factors; regime shift; eutrophication
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Fig.1 Location of sample sites in eastern Lake Taihu
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Fig.2 Vertical distribution characteristics of PAR intensity of six typical sampling sites
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Fig.3 Box plot of k,(PAR), euphotic depth, suspended particulate inorganic matter,

suspended particulate organic matter, chlorophyll-a and CDOM absorption coefficient in eastern Lake Taihu
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T OSSYRJE \acpon (440) Fil Chl.a REE (LR ER T 1SS WREE, Rt , 1% X B 1SS e 2 J2 /K 1 Ol B ey 45
PRI, AL RDRE i LU, 40 A 4521 R R 0.840, B0 TIESS S MAPE 11 RMSE 43514 6.3% 11 0.636.
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Tab.2 Error statistics of validation results for multiple linear regression models

el ESMulEy:y: R? MAPE/% RMSE
k4(PAR) = 0.10 1SS+0.01 Chl.a+1.06 0.883 15.8 0.412
2 ky(PAR) = 0.07 1SS+1.71 0.840 6.3 0.636
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Tab.3 Biomass and the dominant species of submerged plants

DUKAEYE AR Y R HfEs

X kAl SFAf (ke/m?) (ke/m?) PEFFh

VUKFEY) R X 6" 2.18 2.31 4 £ 35 ( Ceratophyllum demersum)
7* 2.29 4t B (Hydrilla verticillata)
8" 2.46 M

LKA IR X I 0.23 0.78 Sxthi
2 1.22 Gkl B
s 1.21 PR
10* 0.47 axfhilE R

F A RKRWIS R BT E L

Tab.4 Ratio of submerged plant biomass to algae biomass at each sampling site in eastern Lake Taihu

B VUK I X KA YRR 5 X TotEH X
Ei=Lin ¥IfE
6" 7* 8" 1* 2* 5* 10* 3* 4* ot
Tk FEA R/ (ke/m?) 0.17 018 020  0.02  0.10 0.097 0.04 0 0 0 0.08
M4t o/ (pne/L) 9.72  7.16 11.96 28.46 2273 14.13 23.00 25.05 22.73 23.44 18.84
REETHELL 135.05 194.26 129.17 5.43 3398 54.63 13.43 0 0 0 56.59
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Tab.5 Values of water quality indexes and assessment results of eutrophication for three regions

X AR &% o/ ey 74 B/ TSIy TSIy TSIy TSI, s
(pg/L) (mg/L) m (Chl.a) ('TP) (SD)

TEEIX 9.61 0.019 1.65 49.3 48.2 56.5 51.3 rhiE g
T X 21.51 0.043 0.76 58.1 58.2 69.5 61.5 -
ToAE Y X 23.74 0.071 0.20 59.2 64.6 91.7 69.7 EE YR
¥ 18.29 0.044 0.87 55.5 57.0 72.6 60.8 -2

R, DA P AT KAL) , T R0 TR L, A AR T et 2% X R 42 R I 4 T K A Ak Vo B L
L N KGR0, B PR TN, XUTRE A R IR 2 B 07 , R I R vk 3 . LKA AR X 7
) DX IR AR S T R 56 DX Ik 3, ey 1 ) e 2R LU VS PR AT 2 DX R e ( PAR) 5. B IO R IX A )
A 2SR AT U X S P SR, H o DX YRR I 3 i W A 6 , B R BT AR T LA I 26 RS D8, T IR 5 |
FELFR U 0 TS DA S0 07 I sk 2 8 SR ) PRI, 3 et I T DAL 3 A A Ak 7 4 9 52 D S .

IR ky(PAR) JB TR DG (ER 8 i [E A b s )L T2 8 A8 b i s, 5
FEAR MU IRIE AR T e AR R 2 DGR T 75 B 58 BT R B, A | 5 DGR
Te e, B S A e T S, S22 1 T oK e L . R IR 3 O S8 11 22 26 A IX 1. van
Duin {55 T 22 20 SR Fh 4% I 20X R U6k 22 B0 Sk, 2 B 2 B0 e i B St phy 92
P s a7 25 A AU A — AN KR BB FR ALK W3 Apopka T, Chl.a X 608 Y 5T kR L 5
iz 50%. Erikson ZEF5E % B Xolotlan M /K T YIRS F 52 Chl.a WS I A —LB 5l
IR WU R A R B

SRIMFR AT ZE % B, A5 K WIS [5) DX Bk 4 5 S B D T AR I). 78 LKA 20 A 15 R IX 8, e B A
B SRR R B R T A A, XN G R BRI, B R AR AR B X i W i RS AR Tk
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FEY) 53 AT R B ) X 38, 1SS A Chle Wk BERE R, ZF 2L 2 TORIRAY =0, % X SR TR b A RS, BAR
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