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Abstract: The comprehensive trophic level index ( TLI) is widely used in eutrophication assessment of Chinese lakes. For each

sub-indices of TLI, the chlorophyll-a is the final indication due to its direct manifestation of eutrophication-related risk, and the
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physiochemical indicators ( total nitrogen, total phosphorus, Secchi depth and permanganate index) are indirect indications. Thus,
the significant difference between the values of TLI based on the physicochemical indicators and chlorophyll-a indicates that the re-
sults based physicochemical indicators over- or underestimate the actual eutrophication status and associated risk. Here, the TLI as-
sessment results of lakes along the middle and lower reaches of the Yangize River based on the four physicochemical indicators and
on chlorophyll-a were compared. Our results showed that, for Yangtze-isolated shallow lakes, the assessment results of TLI based
on total nitrogen, total phosphorus and permanganate index underestimated the actual eutrophication status and associated risk. For
Yangtze-connected shallow lakes, the results of TLI based on total nitrogen, total phosphorus, and Secchi depth overestimated the
eutrophication status and associated risk, while the results based on the permanganate index underestimated the eutrophication level
and associated risk. For the deep reservoirs, the evaluation of TLI based on the total nitrogen overestimated the level of eutrophica-
tion and associated risk, while the results based on the rest three physiochemical indicators underestimated the eutrophication sta-
tus. The reasons for the mismatch of assessment results between the physicochemical indicators and chlorophyll-a are ascribed to two
aspects. For specific lake type, some physicochemical parameters have limited indication for eutrophication risk ( chlorophyll-a) .
Such as total nitrogen, total phosphorus, Secchi depth and permanganate index in Yangtze-connected and the total nitrogen in deep
reservoirs. Moreover, the original relationships between physicochemical indicators and chlorophyll-a is mismatched. For example,
the response of TP to chlorophyll-a in deep lakes is more sensitive than the counterpart used in development of TLI (TP) formula.
The following suggestions were proposed for the lake eutrophication assessment of the middle and lower reaches of the Yangtze Riv-
er. 1) for the lakes with adequate historical dataset, establishing the lake-specific relationships between chlorophyll-a and the four
physiochemical indicators through quantile regression model and developing the lake-specific evaluate formula for physiochemical
indicators; 2) Making the lake subdivision based on the water retention time and water area/water depth and deriving the type-spe-
cific relationships between chlorophyll-a and physiochemical indicators, obtaining the type-specific evaluate formula for physio-
chemical indicators of lakes in the middle and lower reaches of the Yangtze river. 3) In the results of eutrophication assessment,
the state indicators (e.g., total nitrogen and total phosphorus) and risk indicator (i.e., chlorophyll-a) may should be evaluated
separately, and more attention should be paid into the ratio of chlorophyll-a to nutrient in the lake eutrophication assessment.
Meanwhile, the final indication of biological indicators needs to be emphasized. Given the fact that a general eutrophication man-
agement framework was currently implemented for Chinese lakes, which may be difficult to meet cost-efficient management objec-
tive. Thus, the type-specific and lake-specific eutrophication assessment methods proposed and reviewed in this study may be of
great significance in future lake management.
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Fig.1 Spatial distribution of investigated lakes along the middle and lower reaches of the Yangize River
(The numerical order from 1-4 are the deep reservoirs, the numerical order from 5 to 16 are the Yangtze-isolated
shallow lakes, the numerical order from 17-19 are the Yangtze-connected shallow lakes. The lake names
corresponding to each numerical code are as follows: 1 Taiping Reservoir, 2 Zhelin Reservoir, 3 Foziling Reservoir,
4 Xianghongdian Reservoir, 5 Lake Longgan, 6 Lake Huangda, 7 Lake Chaohu, 8 Lake Baima,

9 Lake Yangcheng, 10 Lake Ge, 11 Lake Taihu, 12 Lake Huanggai, 13 Lake Hong, 14 Lake Chang,

15 Lake Wushan, 16 Wuchang East Lake, 17 Lake Datong, 18 Lake Poyang, 19 Lake Dongting)
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Tab.1 The values of eutrophication indicators of main lake types along the middle and

lower reaches of the Yangtze River

S 38 VK (n=81) TITEAKWINT(n=29) RAOKIE(n=14) P
TN/ (mg/L) 2.03+1.92% 1.53£0.47° 0.89+0.17" <0.001
TP/ ( pg/L) 180.09+192.16" 157.23+198.46° 7.92+3.12" <0.001

Chl.a/ (pug/L) 129.42+335.43° 11.96+11.75" 3.89+2.27° <0.001
COD,,/(mg/L) 6.60+1.49° 2.98+1.17" 2.00+0.50" <0.001
SD/m 0.41+0.31° 0.69+0.36" 4.82+2.72° <0.001

AR B/ING RN AN EIAZE L 2 6] B 2 LA SR B R R 22 57 (P<0.05).

2.2 ETF/KRIBILIERMET Chl.a iy TLHERTE S RELR

2.2.1 TLICTN) \TLI(TP) #n TLI(Chl.a) By th g 22 R PEAHTA5 R R, 3 Fillip 288 TLICTN) il TLI(TP)
B8535 TLI(Chl.a) BIAR S0 AF7E W35 22 5 (P<0.05) . XF T HE@ VLKA, TLICTN) A1 TLICTP) B94343
A5k 62.17+£10.32 F1 61.24+12.46 , #1 Ig 2 ( P<0.05) {IX F TLI( Chl.a) 97545 (70.45+£10.29) . 4K 1fi, M 1T3%
FHIA = 56 RANFEI0 A R (843 TLI( Chl.a) (97584) 7 47.64+9.38 | i 2L T TLI(TN) (60.73+6.50) Fl
TLI(TP) (55.34=15.63) (1543 (P<0.05) , ZBI@E VLI AKBIIA TLICTN) 1 TLI(TP) (WiFAh 45 R il T S5
14 B FRAACT FAR DG KU Xt TR AOK BRI &, TLICTN) (94543 (52.19+3.22) 1 35 T° TLI(Chl.a) (91543
(38.03+6.38) ( P<0.05) , i TLI( TP) ({14543 (14.54+6.74) i A% F TLI( Chl.a) 173 4) (38.03+6.38) ( P<
0.05) , RIWATEHIKIK P, FRUFAE P 0T FRN B8 09 WSOR) TSGR AR DR 22 53, TR i AL 400 X Tl P ) o7 50k
Wi TAREK2).

2.2.2 TLI(SD) \TLI(COD,,, ) 71 TLI(Chl.a) #y th 3 22 R ME5-IT 45 SR B, 3 Fhin 28 B TLI(SD) 1 TLI
(COD,,) 1343345 TLI(Chl.a) W78 53 A 1E S 3 22 5 (P<0.05) . RS YLK # TLI(SD) 14543 (73.29+
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(SD) H97543 (61.06+10.93) {215 T TLI( Chl.a) FF543 (47.639.38) (P<0.05) , F2 1] TLI(SD) (34 45 5
A T SR E B SR AR SRR 5 22 A R 2, TRZK K TLI(SD) By 45 5 W 35040 T S8 BR i
BB FRAACEFIAE SR AW 3 Rl R TLI(CODy, ) 133 ¥ B 2K T TLI(Chl.a) , HITAL 4o X} 2%
{59383 20 2247 (3R 3).
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Tab.2 The values of TLI(TN), TLI(TP) and TLI( Chl.a) of main lake types

along the middle and lower reaches of the Yangtze River

RS BT TLI(TN) TLI(TP) TLI( Chl.a) P

AR VLK (n=81) 62.17+10.32" 61.24x12.46" 70.45+£10.29* <0.001
WYL AKIIA (n=29) 60.73+6.50° 55.34+15.63" 47.64+9.38" <0.001
RIKIK I (n=14) 52.19+3.22° 14.54+6.74¢ 38.03+6.38" <0.001

AN [R)BR/INE PR R A A SR B 2 8] 1 22 B LU ACA SR B B 22 7 (P<0.05).

223 KITH NI R B B TLI(SD) (TLI(COD,,, ) UL J% TLI( Chl.a) 1843
Tab.3 The values of TLI(SD), TLI(COD,,, ) and TLI( Chl.a) of main lake types along

the middle and lower reaches of the Yangtze River

i REEEiA TLI(SD) TLI(CODy, ) TLI( Chl.a) P

R VTR A (n=81) 73.29+14.16° 50.64+5.98" 70.45+10.29* <0.001
YT AKIA (n=29) 61.06+10.93* 28.46+9.23¢ 47.63+9.38" <0.001
BIKIKFE(n=14) 23.71x11.57" 18.80+6.76" 38.03+6.38" <0.001

AN [R) IR/INE PR R AT SR B 2 8] 1 22 B LU ACA SR B B 22 7 (P<0.05).
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Fig.2 Regression analysis of the relationships of TN=Chl.a and TP—Chl.a of the deep reservoir
along the middle and lower reaches of the Yangtze River
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Tab.4 The results of regression analysis based on ordinary least squares between Chl.a and physicochemical
parameters ( TN, TP,SD and COD,;,) in the middle and lower reaches of the Yangtze River
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