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Abstract: To understand the current eutrophication status, main drivers of eutrophication and restoration strategy of Yangtze-con-
nected or Yangtze-isolated lakes ( historically connected to the Yangtze River but isolated by artificial dikes currently) , the trophic
parameters and main water quality variables were surveyed seasonally in 27 large lakes and reservoirs of this region during 2017 to
2018. In addition, the temporal eutrophication dynamics and associated driving mechanisms of these lakes over the past 30 years
were analyzed based on the historical data of these lakes (investigated during 1988 to 1992 and 2008 ). Our results showed that
most of the lakes in the middle and lower reaches of Yangtze River were eutrophic now, and significantly worse than the status of
1988 to 1992, mainly contributed by chlorophyll-a of phytoplankton and total phosphorus. Human activities, including changes of
water retention time ( primarily depend on the lake-Yangtze connection condition) , fishery activities, catchment pollution condi-
tion, and lake restoration are decisive factors in shaping the eutrophication status of these lakes. Comparing with the historical re-
cords, phytoplankton chlorophyll-a and associated organic matter concentrations are increased drastically, while nutrients (e.g., to-

tal phosphorus and nitrogen) experienced relatively small increase, yet. Therefore, it is suggested that the non-nutrients factors
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were the major causes which strengthen the eutrophication risk. From the perspective of restoration strategies of lakes in the middle
and lower reaches of Yangize River, it is crucial that rebuild the hydrological connectivity, restore natural water level fluctuation
optimize the fishery management and enhance the catchment nutrient abatement ability and applying the in-lake restoration engi-
neering.

Keywords: Flood plain of Yangtze River; shallow lake; eutrophication; river-lake isolation; ecological fishery; enclosure aqua-

culture
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Fig.1 Locations of the investigated lakes and reservoirs in middle and lower reaches of Yangize River
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F 1 JAEKAK 1988 — 1992 4R AR SO ASHHE
Tab.1 Hydro-morphological properties of investigated water during 1988 to 1992

325 hab EEN R A T Bl
KR kR mey R ( e ., PEAR gy B
1 K 129.10 2265.0 2.45 1.90 17.5 1160.0
2 KE 114.20 — 3.30 2.89 — 1237.7
3 A i 18 2432.50 257000.0 155.44 6.39 105.7 1305.0
4 I PR i 11.83 150.0 0.65 5.40 12.7 1469.0
5 bR 344.40 10352.0 6.58 1.91 30.1 1343.3
6 iRl 86.00 1677.0 3.61 4.20 19.5 1469.1
7 RERY 33.70 187.0 0.94 2.80 5.5 1220.0
8 e 304.30 3265.0 12.65 4.16 10.7 1263.4
9 & 10.00 62.8 0.17 1.75 6.3 1411.0
10 #ilib 16.10 469.0 0.50 3.10 29.1 1330.0
11 koK e = 308.00 9340.0 79.20 25.71 30.3 1570.0
12 FEBFEB 2933.00 162000.0 149.60 5.10 55.0 1570.0
13 1L 192.50 615.0 7.66 4.00 3.2 1587.0
14 R 80.80 — 4.62 5.72 — 1570.7
15 A3 316.20 5511.0 11.96 3.78 17.4 1291.3
16 HKH 299.20 — 11.79 3.94 — 1291.3
17 BRI 52.60 1870.0 23.98 45.6 35.6 1368.4
18 ®EW 100.50 1083.7 3.45 3.43 10.8 1299.6
19 F+&M 78.48 1554.0 0.99 1.26 19.8 1554.4
20 XTI 172.10 3234.0 2.87 1.67 18.8 1241.3
21 H 769.55 9258.0 20.70 2.69 12.0 995.7
22 BEREKE e 88.60 2722.0 24.75 40.00 30.7 1553.3
23 AEM 210.40 18600.0 8.58 4.08 88.4 1174.0
24 W 146.50 — 1.74 1.19 — 1010.0
25 KW 2425.00 36895.0 51.40 2.12 15 1084.0
26 IoF] V85 18 119.04 — 1.67 1.40 — 1033.0
27 FEIL 63.70 2265.0 1.59 2.50 35.6 1037.7

AR R AR s ¢ BRI T AT e BRI T R EATF R

1.3 /S E ST

AR TS B BRI S DU B 248 AT & 5 IR AR SR R v [ 2 45 A )
2001 4F J AT 09 WA OKE) & BRI T i R oy A AR B e ” (Rl ZE 52 20011090 5) HHE WA & & 57
AA8E(TLI) 7153k A Chl.a TP (TN SD ,COD,,, H S50 , TH R L5 A & 8 97 A T8 BT 45 K 09 A8 L 53 kA
M4 0.267 .0.188 .0.179 .0.183 ,0.183.

2 R

2.1 B EEMAKRIFIE

AL R AR U A & B SRR AR R . B B WA E B R R, 2
PEA A & B SRR O 0y F 2 B AR A N A KB AL N3 2. NRFATLUE ), A4 3 4>
KPR, 24 A% H 25 284 K& (%) TP DTP TN . DTN  NH,-N  NO;-N NO;-N .DRP . COD,,, .Chl.a.SD,
Cond .SS . DOC [JF-H4E 43514 0.130+0.144 mg/L.0.058+0.085 mg/L . 1.68+1.32 mg/L.1.09+0.80 mg/L .
0.123£0.215 mg/L.0.550+0.620 mg/L.0.028+0.045 mg/L.0.034+0.085 mg/I..4.81+1.93 mg/L.55.8+192.2
ng/L.56240 ¢cm 339+187 pS/em 31.68+33.52 mg/L % 2.98+1.06 mg/L. Jr,DTP 3 5 TP (4 45% ,DRP
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SEH 5 DTP B 59% 3 DTN B2 5 TN [ 65% , 85 72520 (NO;-N \NO;-N \NH,-N 1) SE3 5 DTN # 76%
DOC -5 COD,, ) 62%.

TP Chl.a 2 VTR i X & 5 SR AL DTk P e 28 8 04 2 ADoK T8 bR, X IR K IR 5% B E A o
(GB 3838—2002) , Lk TP SIFHMKE , WA 27 Ak AR, & 2P HER R 1T 28K BidsE ( <0.025 mg/L)
B A RS K I 1 AR AR, IR B T 287K AR I U BTS2 /K 28 M MoK 22 REBEA L F I L 5 L Bk
T AR VIOKIERENAA 8 A, V2RI 74,4 V ZOKEENAA 4 A4, 43500 K ol
WL, R B SRR TP SR E T T 0.2 mg/L. 244K, i FASIE 2 SR A 1900 A 45 2 g 0
2 I R B SR AR R BT A BV A AS VORI A 3 VR TR FURL ) A AR o8 e, LA IR 2 VR TR 2 A
Wy B K AR E RS R. (RS, 3 iz e VI e T U I PP Bl 04 KT 7 B 28 AR K 2 e e 1Y
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2% 2 WK 2018 4R  H & R EUK RS HIAE

Tab.2 Mean value of major water parameters in spring and summer of investigated water in 2018

IS TP DTP TN DIN NH;-N CODy, Chla SD Cond SS DOC
K 0.095 0.034  1.59 1.03  0.047 5.49 68.5 60 356 1832 3.09
3 0.399 0359 1.14  0.89 0.113  4.50 7.7 68 364 2035  3.65
TR 2 0.090 0.058  1.94 176 0.068  2.37 6.0 54 262 2739 1.41
FE FHRE 0.134  0.062  1.83 121 0112 4.99 64.9 53 267 1636 2.94
I 0.104 0.043 146 095 0197 7.11 53.8 57 362 1777 3.86
M 0.095 0.028  1.58 091  0.059 5.8+  75.0 46 344 18.22  3.37
RERH 0.083 0.033  0.73 0.44  0.016  4.85 37.9 64 379 1297  3.35
T 0.049 0018  0.67 0.41  0.065 3.76  21.8 110 161 7.56  2.43
bl 0.106 0.036 1.14  0.64 0078 504  36.5 45 425 1598 3.09
Rl 0.387  0.202  1.88 0.69 0.082 492  129.2 27 258  47.18  3.80
FhAROK R 0.039 0014 1.11 073  0.016 3.28 3.6 381 98 3.72 1.37
TS BH 4 0.050  0.033  1.65 146  0.142  3.28 16.2 67 133 2957 1.90
ZE1) 0.028 0.018 059 050 0.024 4.11 10.3 138 435 4.55 1.77
B7 3] 0.027 0.017  0.47 0.32  0.020 3.43 4.2 147 385 5.67 1.84
YA 0.129 0.044 1.19 056 0017  6.68 62.4 47 244 13.67  4.29
B 0.055 0.024 072 046 0013  4.39 17.8 75 233 15.46  3.05
ALK 0.035 0.018  0.58 0.44  0.017 239 4.0 317 476 10.40  1.86
K E W 0.064 0.023 0.6l 0.33  0.015 3.41 18.7 33 122 2682 248
Th4: M 0.073  0.025 0.75 026  0.019 554 305 22 192 4677 213
T 0.059 0.027 092 070 0.025 474 306 24 194 5289  3.44
M 0.261  0.069  3.39 1.51 0132 698  254.4 18 326 63.94  3.67
At K 2 0.013  0.010  1.34 122 0.022 173 2.3 925 490 3.02 1.10
HEW 0.041  0.023  0.98 0.60 0274 4.23 223 36 228 22,67 2.62
T 0.278  0.082  2.84 1.73 0304 7.23 89.2 25 444 7329 335
K 0.148  0.040  2.62 1.67  0.338  4.83 44.4 26 574 60.10  3.59
Vv 38 0.121  0.043  1.40 1.04  0.094 414  31.0 50 528 4573 3.27
E LI 0.141  0.076  2.16 173 0.131  3.83 25.4 56 629  18.01  3.70

T Cond FIRALEH wS/cm,SD (ALY om, Chl.a ALK pe/L, S EIY ALK mg/L.

Chl.a ¥ /KPS RAE I & 8 TR WO R AR $2 IR0 OKE) &8 FR AT I 2 RO RAR
MUE , LA Chla ISR 53, 4 Chla WREEEIT 10 pe/L i, WA EI AT A AL T 68 5 50K F AR ILbR i, % |
H KA RRAL TR & TR A 6 A, 345 3 D REEAKKE. i Chla £ HZE VL 50 we/L
IR AAT 8 A, i B 5], Chla SPEI(EILE] 254.4 wg/LL, X5 98 A 301 ] 50180 64 4 K A ) R g 7™ F A
O, R T2 AE PG S 14 b A 4 R R RT AT BRI, R B )RR K £ i 2, 2K TET B 1R 2 28 Bl i g
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Fig.2 Trophic level index (TLI) of investigated lakes and reservoirs in spring and summer

in the middle and lower reaches of Yangtze River
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