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Characteristics of Diffuse Attenuation Coefficient of Underwater Irradiance in

the Lakes in the Middle and Lower Reaches of Yangtze River

SHI Zhi-giang' , ZHANG Yun-lin', WANG Ming-zhu' >, LIU Xiao-han' ?

(1. State Key Laboratory of Lake Science and Environment, Nanjing Institute of Geography and Limnology, Chinese Academy of
Sciences, Nanjing 210008, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Based on the underwater irradiance profile measurement and water samples collection in September, October 2007 in
Lake Donghu, Lake Liangzi and Lake Honghu, and in April in 2010 in Lake Kuileihu, the diffuse attenuation coefficient and the
dominant attenuation factors were analyzed. The ranges of diffuse attenuation coefficient and total suspended solid ( TSS) , organic
suspended solid ( OSS) , inorganic suspended solid (ISS), chlorophyll a ( Chla), and dissolved organic carbon ( DOC)
concentrations varied less in Lake Donghu and Lake Kuileihu than in Lake Liangzi and Lake Honghu. The regression analysis
showed that ISS was the dominant affecting factor of transparency in Lake Donghu and Lake Kuileihu, but ISS and OSS jointly
controlled the variation of transparency in Lake Liangzi and Lake Honghu. The diffuse attenuation coefficient minima occurred
near 580 nm. At around 675 nm, the diffuse attenuation coefficient peak was due to phytoplankton absorption, especially at sites
with high pigment concentration. The euphotic depth was less than the mean water depth in Lake Donghu, suggesting that the
submerged aquatic vegetation ( SAV) can not grow in the present underwater light climate. However, the euphotic depth was
larger than the mean water depth in other three lakes showing that the underwater light climate can meet the light requirements for
the growth of SAV. The regression analysis showed that ISS was the dominant affecting factor of PAR attenuation in Lake Donghu
and Lake Kuileihu, but ISS, OSS and Chla jointly controlled PAR attenuation in Lake Liangzi and Lake Honghu. The significant
correlation between the beam attenuation coefficient at 750 nm and PAR diffuse attenuation coefficient showed that the particles
scattering significantly contributed to underwater irradiance attenuation.

Key words: diffuse attenuation coefficient; transparence; euphotic depth; scattering coefficient; the lakes in the middle and lower

reaches of Yangize River
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Fig. 1 Location of sampling stations in Lake Donghu, Lake Liangzihu, Lake Honghu and Lake Kuileihu
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Table 1  Basic optical parameters of the four lakes

fi'g I H SD/m acpon (350)/m™"  Chla/pg-L~" TSS/mg-L~' 1S8/mg-L~' 0SS/TSS/%  K,(PAR)/m™!
Finl 0.56 ~0. 82 2.84 ~4.18 17.82~29.19 13.80 ~23.76 5.20 ~15.16 35.80 ~62.30 1.65~2.97

AR ¥ 0.69 +0. 11 3.23 +0. 40 23.08 +3.44 18.72+4.20 10.13+£3.81 47.5£9.22 2.29 0. 48
Y 0.16 0.12 0.15 0.22 0.38 0.19 0.21
bk 0.46 ~2.78 1.28 ~2.44 2.42~41.96 2.83~26.85 0.33~18.68 28.20 ~88.50 0.8 ~3.49

BFWH HE 1.23 +0. 87 1.92 +0. 36 22.96+16.43 12.41 £9.26 5.66 +6.24  67.5 £21.1 1.91 +1.06
RIS 0.70 0.18 0.72 0.75 1.10 0.31 0.56
Y 0.45 ~2.00 3.46 ~10.27  2.32~53.07 2.24~25.66 0.52~16.06 35.9 ~88.6 0.55 ~3.85

L] ¥IfE 1.11 £0. 57 4.43 +1.64 18.27 £16.53 10.98 +8.18 5.46 £5.74  62.2 +20.1 2.33+1.20
RIS 0.55 0.37 0.91 0.75 1.05 0.32 0.52
Y 0.75 ~1.35 3.18 ~5.08 4.73~20.36  9.50~23.13 6.60 ~18.87 11.56 ~32.32 1.38 ~2.82

i Al 0.92 £0.16 4.22 +0.56 7.98+3.27 15.06+3.92 11.47 +3.36 24.38 +4.94 1.86 +0. 36
RIS 0.17 0.13 0.41 0.26 0.29 0.20 0.19

1)SD:BHIE, apoy (350) :350 nm b CDOM W Z2 4L, Chla, TS| 1SS, OSS:M4E% a, SUETEY) , THLEIRY . A HLERWIKE K, (PAR) ;

PAR 12 51 5808 R 4L

X 45 PR 647 [0 3 M 4 A, B T Bk I HY |
H12 Fl H13 SUAITERUL IR , 3% B B R RE AR % AL
FLIE Y3 B EE 76 [ 23 B R S R i 3R 2 %0,
FEZR I AR A T8 375 B B2 55 R B TR . TCHLBOR 4
I E MR AR OC , b LS e MR PR S fe e
M-S A VLR, M43 a, W MEA HLER W JC 2
FR e, X 5 ks MR AR 2005 4F A KRR
(AIBIFTE 45 S — B0 78 A 150 R AR A 90 2 7 UKL ) 2 5
U 5 D B S P i R 3 P s 1 B X
SIS —FE BRI s (R 2) , B
TCHLETERURL Y T o LU BIAR XK, 4300 R 52. 5%
F175.62% x4 F A5 Havens' ™) 78 A5 7 /K 15
11 Okeechobee #1%1 i A B 5 AR Y . T4 a
HEAT B 1T A 43 BT %) &5 SR — B, TCHLISRL P % S 1Y)

WA PR RO, 5 R AN [ A2, RV (R i ) 2
FERURIA LR 32 S0 W 9 B 1 HJE
1 R ) B FURE A AR TR, JF HAT L
TURL BT o7 B IR TR0, U T ARLAR 90 0 0 A
FeAl 1L LA 18 52 AR S TR URL ) g K B M AR A
XY BA) D AT 8t 080 R A% T80 25 T B8 5 B AL
Yy, THLBRLY) . A HUBRL R 20K a BRI
U EARSCE  FER T W 5 I 23R a AORH G
BRI T 5 BRI, X E RO R T
WAL, i TR BB , 1 JR A R 1 LKA
YA FE— e R A TR TR AR, M A
il KA ICHUBURL ) BB 3R 1 AP LR
RLAE BT BRI T o5 1 L m] L& B, 21
TR (A B O ) T o A B 1 R T 2R T8

£R2 4N HEEENZFETFE Person 18X REFEK"

Table 2 Person correlation coefficient matrix of optical factors in the four lakes

HIUAR BT
SD DOC Chla TSS 0SS ISS SD DOC Chla TSS 0SS ISS
SD 1. 00 1. 00
DOC 0.24 1. 00 0.44 1. 00
Chla 0. 56 0. 56 1.00 0.93** 0.37 1.00
TSS 0.84"* 0.12 0.5 1. 00 0.82"" 0.627 0.86"* 1.00
0ss 0.38 0.77** 0.81"" 0.49 1. 00 0.80"* 0.73 0.85*" 0.87** 1.00
ISS 0.82"* -0.07 0.33 0.97"* 0.28 1. 00 0.72** 0.48 0.76" " 0.96"" 0.69"" 1.00
L) A it 181
SD DOC Chla TSS 0SS ISS SD DOC Chla TSS 0SS ISS
SD 1. 00 1.00
DOC 0.19 1. 00 -0.13 1. 00
Chla 0.79** 0.21 1.00 0.13 0.17 1.00
TSS 0.86"* 0.22 0.88"* 1.00 0.86"" -0.13 0.40 1. 00
0ss 0.83** 0.11 0.91** 0.93** 1.00 0.32 0.15 0.71"" 0.65" 1. 00
ISS 0.83** 0.25 0.84"" 0.99"" 0.86"" 1.00 0.91"* -0.20 0.25 0.97** 0.46 1. 00

1) # = F/R P<0.001; =FE/mRP<0.05
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Fig. 2 Spectral diffuse attenuation coefficients in the four lakes
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Table 3 Significant linear relationships between PAR diffuse attenuation coefficient and light attenuation factors

i S| KERK R p
K, (PAR) =0. 105TSS +0. 314 0.868 <0. 001
IRV =9) K,(PAR) =0. 1121SS +1. 153 0. 806 <0.001
K, (PAR) =0. [17TSS —0. 352Chla +0. 017acpoy (350) +0. 837 0.959 <0.001
K,(PAR) =0. 114TSS +0. 489 0.992 <0. 001
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1)K, (PAR) :PAR ZEJR R (m "), TSS: BETEWIKE (mg-L~") , 1SS JCHLIOR M FE (mg-1L.~") , 0SS A HLFUR ) ¢ BE (mg-1.~ "), Chla: I
SEFR a W (pg- L") Jacpoy (350) A7 E AT AR AT DL LE 350 nm A PMICRE (m ") R2 ARCREL N B R, P, B MK
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Table 4  Significant linear relationships between absorption coefficient, scattering coefficient and diffuse attenuation coefficient
i KHEK R? P KRK R? P
AR# (N=9) a(PAR) =0. 123K, (PAR) +0.623  0.391 =0.298 ¢,_,(750) =1.900K,(PAR) +0.262  0.636 <0. 001
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