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Eutrophication assessment of water quality in poyang lake basin based on
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Abstract: Long-term tracking, positioning and evaluating lake eutrophication are key for water areas to achieve their due
functions. Given the feasibility, monotony and subjectivity of weight assignment of index selection assignment in the
evaluation method and fuzziness, randomness, dynamic and biological indicative of water quality change, this study
combines extensive and comprehensive evaluation with investigation and indoor plankton measurements to construct

comprehensive analysis method of combined extension. First, annual data from five representative observation stations in the
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Poyang Lake Basin were collected for five times ( regularly once in two years during 10 consecutive years). The data were
evaluated by the combined extension method, whereby the water quality eutrophication of the five sites is evaluated through
the plankton indicator method. The maximum consistence of combined level obtained by two methods, i.e. biological
indicator evaluation method and extension comprehensive analysis method, can be used as assessing grade for the combined
method adopted in the study. The results show that: (1) Water eutrophication has been kept in a stable way and taken on
positive changes in Poyang Lake since 2006. In 2010, the water of four observation sites reached the extent of
eutrophication. However, in 2014, Toad stone and Poyang sites’ water was improved to light-extented eutrophication; the
water of Duchang, Kangshan, Xingzi reached the medium nutrition with improved water quality; (2)In terms of geographic
location, the degree of eutrophication of the southern and western areas is better than that in the northern, eastern and

central lake regions on the whole, indicating the heterogeneity of eutrophication across regions.

Key Words: extension comprehensive analysis method; plankton indicator; Poyang Lake Basin; eutrophication;

comprehensive assessment
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Table 1 Eutrophication evaluation parameters and classification standard of Poyang Lake

HIFHR Jox i MA TR R 4R A EW MEEE a
Nutritional level TP/ (mg/L) TN/ (mg/L) COD/(mg/L) SD/m Chl a/(ug/L)
We#%E 5% Very poor nutrition (0,0.005] (0,0.07] (0,1.40] (8.25,10] (0,0.25]
% 4% Poor nutrition (0.005,0.019] (0.07,0.24] (1.4,2.96] (2.94,8.25] (0.25,1.59]
f17 3% Moderate nutrition (0.019,0.065] (0.24,0.77] (2.96,6.29] (1.05,2.94] (1.59,10]
% Ei 9% Mild eutrophication (0.065,0.413] (0.77,4.50] (6.29,19.40] (0.22,1.05] (10,158.5]
T 5 H F% Severe eutrophication (0.413,1.415] (4.5,14.64] (19.4,41.14] (0.08,0.22] (158.5,1000]
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Table 2 The relationship between plankton biomass and eutrophication level

TRl R )/ (mg/L) TR R (A /L) PeshmAn > /1] Ehtille = &l
Plankton biomass Phytoplankton biomass Dominant species of algae species Eutrophication grade'2: ")
<1.0 1x10° A R WEFE TR
1.1—3.4 (1—9) x10° B PR
3.5—5.5 (10—40) x10° g B ksl R
5.5—8.0 (41—80) x10° R SR BEER
>8.0 >81x10° SR HEEESR
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RS S RIRMET IR Z B OC R B g 1 EE TP SR TN | = 4 FREh 15 4 COD | iEMIE SD M4 % a
(Chl a)5 MEFRAIALE 43510 0.156,0.295,0.297,0.241 F10.011, FH Matlab7.0 #4758, 45 R W3 3,

x3 BESTES £S5 MUNREHDEFRERENER

Table 3 Five observation sites average nutrition level evaluation results of Poyang Lake Basin in five years

RURIS WMEEFR (1 EI(3 EHER(4 HEF(S .
Observation Very poor . Moderate Mild Severe X .

Year . L Poor nutrition(2) . L. L. Evaluation results
sites nutrition( 1) nutrition(3) eutrophication(4) eutrophication(5)

2006 LEIve) -0.26344 —-0.65094 -0.80881 -0.87626 1.7366ex '+ * HER
HE -0.39913 -0.4838 -0.37739 -0.34141"  -0.58087 BEE
HELl -0.7432 -0.38974 -0.49343 -0.57027 Inf* HER
HBHH -0.34689 -0.52727 -0.44186 -0.24239"  -0.55571 BEER
BF -0.34689 -0.52727 -0.44186 -0.24239 " -0.55571 2
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. xmnu,g WA T (1) AR FEIR(3) &é%’ﬁ?‘%(ﬁl) HEFR(S) ST

Year Obse_rvatm“ Very poor Poor nutrition(2) Mf’qerate Mlld, Sf’ver,e Evaluation results
sites nutrition( 1) nutrition( 3) eutrophication(4) eutrophication(5)

2008 A EET -0.18146 -0.76865 -0.7476 -0.99434 2.8943x 3 * TER
HEE -0.33305 -0.52944 -0.42493 -0.23646* -0.57058 BWE
Sl -0.72825 -0.39636 -0.45347 -0.55903 Inf* EL=PH
HEFH -0.31713 -0.55024 -0.32988 -0.25513* -0.65443 B
BT -1.2321 -0.98069 -1.0271 -1.4547 1.0688ex ' * HEFR

2010 U WAy -0.22257 -0.68824 -0.74236 -0.96221 2.8943x'3* HESR
HE -0.33136 -0.51813 -0.385 -0.26034* -0.57819 BE B
L -0.75529 -0.51844 -0.40501 -0.54605 Inf* HETR
B A -0.35362 -0.55196 -0.397 -0.31439* -0.70632 B
BT -0.8244 -0.56433 -0.59888 -0.7355 Inf* HETR

2012 LAl vel -0.17889 -0.76444 -0.73921 -0.94224 2.742% 13 HESR
H#E -0.32594 -0.55892 -0.33604 -0.29765 " -0.61612 BEE
21l -0.77359 -0.53384 -0.44639 -0.59869 Inf* HESR
HBFH -0.30762 -0.5266 -0.25391* -0.28729 -0.65927 thE SR
¥ -0.90333 -0.89024 -0.65932 -0.64283*  -0.66283 B ET

2014 [l Vel -0.18446 -0.77165 -0.99484 -0.74874* -0.97484 BEET
HBE -0.31692 -0.54941 -0.31235 -0.31959*  -0.62495 B ER
L -0.6744 -0.47225 -0.37162 -0.33588* -0.47825 BEET
e PH -0.29645 -0.52183 -0.30843 -0.2743 " -0.62481 BEET
BT -0.77946 -0.56694 -0.52089 * -0.56577 -0.70134 IR
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Fig.1 Five main observation points’ eutrophication level change trend in five years in Poyang Lake Basin
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Table 4 The evaluation results of biological indicator method in 2014 year

. R, - BHIALS9 R Z T
W | TPUREIEE IR, YA X1
. A5 Plankton Phytoplankton . .
Observation . . Dominant The same The corresponding
. Month biomass range/ biomass range/ . e . . .
sites N species/| ] number times level of maximum
(mg/L) (/L) . .
of trophic level times
A A 5 6.5—8.0 45.1—75.2 TEWE S 5 BEER
9 6.0—7.0 42.2—73.1 5 BEESR
11 5.4—6.8 40.2—68.8 4 BREER
#E 5 4.1—5.2 33.6—40.0 TP R B 5 HhE R
9 3.7—4.8 30.6—38.9 5 iR
11 3.3—4.7 27.5—36.2 3 R
B 5 43—55 33.6—40.0 F o BB B 5 SR
9 4.1—5.2 30.6—38.1 5 R
11 3.7—5.0 28.5—36.2 5 SR
FBEH 5 7.3—8.0 45.1—75.2 REWE SR 5 BEES
9 5.3—7.2 38.3—73.1 4 BEER
11 5.1—6.6 35.2—68.8 4 REES
BT 5 4.0—5.3 33.6—39.6 P R B 5 HhE R
9 3.6—5.0 28.3—35.4 5 g
11 3.0—4.3 9.5—32.3 3 SR

2.3 HEIREGEE SR Lo b

MF 5 RTLLE AR EE A AT IS PR 45 1 S AR ge 45 RS2 B A, b 5 R
orid B MTIEL TS 2006 4F4 R 58— BBl A HELL KSR BIE B E IR 5 EME O ik K
RIS 2006 4F-H1 2008 4F45 58 4x— i A B B K Bk B 5 8 57 5 BOMI 0 A ik FOIR (0 SR 20k
JITi% 2008 AFE5IR 58 & — Bl A BT R BUA R EE IR, I A28 G 70 Bk IR 4 R nl 5 5 20, 1M A
PR AR PR ACSOR  B4 £ B AR AR IR A i PN B R T SRS e AT A R T B LR S A LGl i sR e i
IR S AT HEE S TS IR 45 AR EL , & B 2014 445 356 s I PEAN 25 38 AR B 3 BT 22 57, HLfh 45
ST IR PPN 85 R — B, IR E550A R 2014 4RI ALA FTHR LR 6 ik TN 25 5 5 2015 4RVLT
B IR ST AT A B 25 5V A5 PR T4 W IXUE 80.9% I /K /K I8 A i i Ak, W9 DX AR B Vs 2 R 2
BARZE G TIE ISR E N R G

3 e

LRGPP K B SCHEAE TR R A W SARARME B SE , R 52 il AL . BREERESE K B S5 9
NPEFE FUPETE DB P EER EEFMEEETE 6 NEH A TN AR E Y %
A S X ZE AP (T 38 ) B S DMK 4 [ D5 23, DO A PR HL (CDOM) (k5 (TURB) 4545 1
WA PEN K R BB FAL B TR AR Y SR A5 o A oK BT R ST AR (8] B9 5 B AT 25
BRI, BT IR B R R BB AT S (COD M COD,, ) (T H A A A B MRS 1 5
B PH 3k 9 ANEER  FEHEAT T £ 0TS , FUIBRIZE G IR BT T 408 TR I . RBFRAES % Kt X
RRLS 122520 F s G SR (PRI AR A ) ARG b, SR MATLAB S0 S B0 S35 vk 27 LG
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BFAL ARG ) 17 5e A8 N0 BB AR , 0 T B TP SV TN W B R R F5 5 COD & W1 SD |
283 a( Chl a) 5 DMER AN E L IMITE SR FUESR PESR REEFRMEETR 5 DG KON
Tip EE NS R B SR A IO 4 A L, 5 L AR I A A b, R0 P A2 8 7 X il S 2 20 4 SRR 7 3 e 2 ) )
B EREIE, ISR R PP UG . DR, ORI AT 90 25 6 0 i IR R AT 2545 70 K BN 4, i
ASCR LEYR R X TR R G T A R T IE, IR S PR L

x5 HETRGETNESETCRASMENNLER

Table 5 Comparison results of combined extension comprehensive evaluation method and other comprehensive analysis

w1 W B e L s
Year Observation sites comprehensive Combined extension Principal component  Fuzzy evaluation Grey clustering
method comprehensive method method method "1 method "
JFEL HESR - v v v
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HE 2 E R HER - - -
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B 2R REER - - -
B TR CEL - - -
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