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Health assessment of aquatic ecosystem of Yuehai Lake in Yinchuan
LI Shilong' , LEI Xingbi', QIU Xiaocong® ,GUO Qi' , WU Yueling'
(1. School of Civil and Hydraulic Engineering , Ningxia University ,Yinchuan 750021,China;
2. School of Life Science , Ningxia University ,Yinchuan 750021, China)

Abstract: The water ecological and water environmental factors were sampled to ascertain the health status of the aquatic ecosys-
tem of Yuehai Lake in YinChuan in winter (January), spring (April), summer (July) and autumn (October) from 2015 to
2017. Nine factors such as chlorophyll (Chl. a), comprehensive nutritional status index (TLI(Y)) , phytoplankton biomass (D),
benthic Shannon-Wiener index(H' aquic pint ) s and aquatic plant Shannon-Wiener index( H' penic ) s permanganate index (CODy,) 5
total nitrogen('TN), ammonia nitrogen (NH;-N), total phosphorus (TP) were selected to establish evaluation index system
using principal component analysis (PCA) for the health assessment of the aquatic ecosystem in Yuehai Lake. The PCA method
was used to determine the weight of the index, while the gray relational method was used to evaluate the health level of the
aquatic ecosystem, The results showed that the health assessment grades of the aquatic ecosystems in the spring, summer and
autumn were all sub-health from 2015-2017, whereas in winter, the status was healthy. The extreme level of nitrogen and phos-
phorus nutrients were the main cause of sub-health in Lake Yuehai from 2015-2017.
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Fig. 1 Location of sampling sites in Yuehai lake
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Tab.1 Rotated factor matrix

2015 4F 2016 4F 2017 4=
Ei=tan
F1 F2 F1 F2 F1 F2
SD —0.928 3 —0.243 4 —0.862 6 0.012 0 —0.895 9 —0.123 6
Chl. a 0.939 1 0.274 3 0. 861 6 0.490 5 0.329 8 0.933 8
CODwn 0.680 1 0.676 4 0,470 4 0.782 8 0.847 8 0.336 4
BODs 0.562 6 0.354 4 0. 456 3 0.481 6 0.291 2 0.897 1
NH;-N 0.891 3 —0.110 2 0. 868 0 0.470 1 0.868 3 0.3825
TN 0.934 9 0.163 6 0.816 5 0.550 5 0.878 1 0.459 8
TP 0.9327 —0.039 4 0.965 8 0.099 6 0.838 0 0.372 1
TLI(ZD 0.885 9 0.448 8 0.833 6 0.543 5 0.8111 0.576 2
PRI Y A Y 0.872 4 0.420 0 0.789 7 0.573 2 0.939 9 0.262 7
H{}?iﬁ?*ﬁ% —0.734 2 —0.512 3 —0.510 7 —0.773 9 —0.5355 —0.765 0
H'zamy 0.149 3 —0.924 2 0.327 6 —0.8231 —0.055 7 —0.163 3
H/@mﬁm 0.677 4 0.613 4 0.478 7 0.790 0 0.725 4 0.411 3
H' o s 0.849 9 0.512 5 0.705 0 0.691 8 0.849 3 0.476 9
2.2 MK AELEDZRGEBIFNIGATA RSN 5 DIEM S, 40 fa e ARG RE
AR AR E T e AR R AR AS . 7K ZE A 75 28 0 (e B VAR s o
P B Hl oy TR Hly . R 3,
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X R AR AT SRR BRI A8 A A TR R A ASCER B AT A5
BN E AR — LA .

BelEi] 2015—2017 AF7K AR A 28 RGN
BHRFFEE B 318053 DT 5 2 PR Fe b A K
A L3 2,
2.3 AEHAKRAELESRABGEFEFNER

Z: IR 7K PR T AR i ) (GB 3838—2002)
FISCHRL21-23 7, AR A2 Bel i /K A A 25 R G Ad T

« 170 « 4 & 5 x4

3R] 20152017 4E & Z2 5 M AR
WIE S PN AR S I SCHKBE L3k 4.

H132 4 ], 2015—2017 4E P 528 5 2
FRE=B R A FRAR S s 2 ZR 4 A i R A . IR Vi i)
TK AR AR S R G g R 10 S A A I e e
2.4 it #

AL R B VAT 4 s S B Bl DS 53 A8
SRR AT B B R R T TR A A 0 L H ey
H g » /KA 25 R G 5 W 2 eV N 52 3 M 1 25
A R, R K AR AR S RGBT FR A



FHR.E R FENAEESRRREITN

xR 2 TMERHNEMLA—UE
Tab. 2 Weight and normalized weight of evaluation indicators
. 2015 4f: 2016 4F 2017 4F
& H—fb A L H— A L H— AL E
Chl a 0.307 6 0.126 3 0.307 0 0.115 8 0.214 6 0.078 5
CODw, 0.314 0 0.128 9 0.270 6 0.102 1 0.255 3 0.093 3
NH;-N 0.294 1 0.120 8 0.305 3 0.115 2 0.277 2 0.101 4
TN 0.301 6 0.123 8 0.307 0 0.115 8 0.273 2 0.099 9
TP 0.298 0 0.122 4 0.263 1 0.099 3 0.274 9 0.100 5
TLI(S) 0.3130 0.128 5 0.3117 0.117 6 0.264 0 0.096 5
TR LE P 0.305 1 0.125 3 0.307 4 0.116 0 0.2529 0.092 5
e 0.302 1 0.124 1 0.269 9 0.101 8 0.255 6 0.093 4
H'gor iy 0.3151 0.129 4 0.308 0 0.116 2 0.265 8 0.097 2
R3 KEEDSRGERTEMNIRETR
Tab. 3 Health assessment standard system of Aiyi River aquatic ecosystem
~ TSR
Eiztan -
AR R fa e AR AN USESS
Chl. a/(pg = LD <1.0 (1.0,2.0] (2.0,4.0] (4.0,10.0] (10.0,26. 0]
CODwy/(mg + L) <2 (2,4] (4,6] (6,10 (10,15]
BODs/(mg « L'1) <3.0 <3.0 (3.0,4.0] (4.0,6.0] (6.0,10.0]
NH;-N/(mg « L'1) <0. 15 (0.15,0. 50] (0.50,1.0] (1.0.1.5] (1.5,2.0]
TN/(mg+ L'1) <0.2 (0.2,0.5] 0.5.1.0] (1.0,1.5] (1.5.2.0]
TP/(mg + L) <0. 02 (0.02,0. 107 (0. 10,0. 20 (0. 20,0. 30 (0. 30,0. 40
TLI(S) <30 (30,507 (50,60] (60,70 =70
TR R <3.0 <3.0 [3.0,5.0) [5.0,10.0) =10.0
Hiipetion =4.0 [3.0,4.0) [2.0,3.0) [1.0,2.0) <1.0
Hise >=3.0 [2.0,3.0) [1.0,2.0) [0.5,1.0) <0.5
Hiepar =>3.0 [2.0,3.0) [1.0.2.0) [0.5.1.0) <0.5
H'etn =>3.0 [2.0,3.0) [1.0.2.0) [0.5.1.0) <0.5
x4 RAESHEETERESEREEXBETEER
Tab. 4 Calculation of grey relational degree
AEfy ESST] AR R T IR AR LTS 4
HF7 0.823 4 0.892 5 0.974 8 0.628 3 0.415 1 V{5
HZ& 0.711 3 0.806 1 0.850 3 0.845 5 0.5123 DIR(33553
2015 4§ & 0.764 4 0.861 4 0.957 6 0.780 4 0.4559 A
475 0.934 8 0.966 5 0.918 3 0.643 3 0.4350 {5
T 0.7855 0.878 6 0.994 3 0.714 6 0.439 6 7 iR
HE 0.726 6 0.773 1 0.828 0 0.560 2 0.3635 A R
HE 0.576 3 0. 680 4 0.802 7 0.779 3 0.491 6 A fid Ff
2016 4% = 0.6117 0.718 1 0.821 2 0.727 9 0.403 2 7 f e
&= 0.824 4 0. 865 4 0.801 7 0.587 5 0.390 7 {a
S 0.672 4 0.784 0 0.8820 0.668 7 0.4015 RIA 3553
H7 0.762 8 0.801 0 0.819 6 0.578 7 0.375 8 VAR
eSS 0.621 7 0.7161 9 0.819 8 0. 750 9 0.522 2 R &2:d513
2016 4E M 0.611 1 0.719 6 0.822 9 0.662 7 0.447 8 WV f R
RT5 0.855 5 0.872 3 0.785 6 0.620 9 0. 406 5 fat
Ty 0.664 9 0.775 4 0.837 3 0.637 2 0.390 0 S Ak
£ 5 57 < 171 -
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