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Abstract; [ Objective] The water quality and eutrophication status were studied in order to provide a basis for
its ecological restoration and rational development and utilization in Taiyangshan Wetland of Ningxia area.
[ Methods | The water samples were collected in April, July, October, 2019, and January 2020, the physical
and chemical indicators of water environment factors were tested, and the phytoplankton density, biomass,
the dominant species, Shannon-Wiener diversity index (H') and Pielou uniformity index (J) of phytoplankton
were analyzed in Taiyangshan Wetland. [ Results] The water quality in summer and autumn of West Lake
was class [ll, and that in spring and winter was class V and class [V respectively. The water quality in
summer and autumn of Nanhu Lake was class Il , and that in spring and winter was class [V and class V
respectively, The water quality in Xiaonan Lake and East Lake was the worst and that was class V in the
whole year. The phytoplankton diversity index (H') was high, the variation of evenness (J) was small, and
the water pollution was light in West Lake and Nanhu Lake. The change of phytoplankton diversity index
(H') was obvious, and the water quality was poor in Xiaonan Lake and East Lake. The water body of West

Lake presented slight eutrophication in summer and moderate nutrition in other seasons. The water body was
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moderately nutritious in the whole year in Nanhu Lake. The water body of Xiaonan Lake was moderately

eutrophication in summer and autumn, and slightly eutrophication in spring and winter. The water body of

East Lake presented a moderate eutrophication in summer and a slight eutrophication in other seasons.

[ Conclusion] The water quality of the Taiyangshan Wetland lakes has been polluted, and the degree of

eutrophication changes significantly with the seasons. The water quality and eutrophication status of the lake

should be closely monitored, and corresponding treatment measures should be taken in time.

Keywords: Taiyangshan wetland; evaluation of w ater quality; phytoplankton; eutrophication evaluation

WA A A b 2R K 5 R ) 2 4 RS A, S b DX A
SOV RIBEZ AARGEIRD L BR T HA A4
it B ARV R FH K R i UL S RN I 3 A A2 A 7 T Y )
REAI , 30 7 1 52 b DX MG 55 19 AR S IR BE AR I T A AN ]
BARIER . AR B KRR B AR 1, LA
Jo T A FR W A7 oMk 55 N R AN G BRI AT S g
AR MIE A B &4 T B RS, KK B
BRA AL T R P 1 Rl S e 2 R R AR
WA E SRR H 25 5 . WA E E R LR AR
HARR RS ARG sz m ™, A 58 IR & e
TR Hh ORI n A AR 77 AT B SR 0 e AR B
MR A EE SR W E RS A
TR A AT ) A e 2 08 AR A KR B, ke AR AR AR R K
A 37 W B A AERC T 1 T s B/ B Ak DA BB IR WA
RGO RE S BB o B I F A B0 K R K B
IR B & B IR AR B XA K IR iR B R 4
EE X,

PN ERITR T S T /AT K (VA R A A N
KBA L IF & X & 2 106°32"01"—106°40" 58", Jb &
37°23'59"—37°29'17", JRH1/AFE AR 2 447.50 hm®,
MM AL 1 492.7 hm?® , K3 AL 654.8 hm? , Hip i
MR B AL T AT A T e A
T o B R PR TR K L 2 Y PR JROK B AR I 2 R R,
O H L3 SR T 500 Ml 2 el 2 77 e A T 5 A A R
MURR N A A T T A S B A SR X AR
Qb o F BET S LT /NG AR K B B M R A
TR S A W 22 R PR A D T H A RN S
HE Ak, fy T 2 b Tl PR & R K R M L+
YA B 23 m LR OK I AN G B K A A
A5 190 T K S8/ S A W 2 R PR BTG L T K 3R B H
Ak, B S0 R b ) Y K B RN B SR A IR AT
eIt U 32 2h TR AP X 3R . H AR B L R R
TS /N W S RS A= o o 0 B D i 7 = = 1 B e
IR KA B SR AV B 3 B T IR R 5 S
GE a A BEE R T REIEAYIE IR, X XN
AEBRGENE BRI R, N [F % IR
A= A8 bR FIEE S A W R B I AR RERE I EE R AR

BATVEH . R BE ASBF ST AL X A BH LR 4 4> 2
WIE S B3R B R AR A e B B 28 A 4 A a8 AT
M B A1 38 2 5224 b T A A = S P RR R R O . R
FH I A8 S B FK T A= ) 2 1 6 /K B i AT 40+ 2 F
BRI EE LR B IR SRR BT KR EE
FEACARAS S B 7E Dy A BH L T SR 1 500 1 A el K AR 2
16 52 FK W8 VA BT %2 R R 4 R4 9
1 ®R5 5%
1.1 HAHIESRERE

WRAEBIEFE H AR, 45 A A BH 1L Hi 0 I 1% b 3 A7
BN KR DL BRE ALK SCRAAE i GPS 5 7, 1
BEPGIHI (S,-Ss) 1 W (S,-Ss) ZINFE 81 (S-S ) F A
(S-S 11T ARAEE S AL, N T 5 4 H 4 34 K FH 1L
Hb A K BT B SR A IR SRR (] Ry 2019 4F 4,7,
10 H A1 2020 4F 1 H AR E VZ B & W2, B AR
KA SAACE WA 1 TR,

® KA KL
A
, 0 03 0.6km

1 KELHBEKERESTHE

1.2 HmeyREMNE

IKRE R AR 1 BOCR AR B R 48 5 (HJ494-2009) %
FETT RARTHE AR (HJ495-2009) LL K /K J5i ke 5 60 15 75
A HLHE AR (HJ493-2009) o SR e 45020 Horp
K AR BH B 48 bn SD il FH 2€ [C 4% 30 3 0 47 00 L R
5.0 LA HLBE IR K 45 R S KB I R AF 4 Il S0 30 =



300 7K R E

%41

Y R E 5 5 BR R 45 B CODyy, (GB/T11892-92) L &
A NH;-N(HJ535-2009) . AL F(HJ487-2009) | &
B TP(GB/T11893-89) . i & TN(HJ632-2012) .5 d
Ak 75 E = BOD; (HJ505-2009) 1 4t % Chl. a
(SL88-2012) 48 i . I Uife A 0 FF b SR 42 S A T
B B HEAT , V7 WAV W0 RE A 4 S T bR AR R
FERARAS  ETERR A 25 5 17 U AR 0 7R 1R AR
FAERE B REA S EE . H 1 L RAKER
e AR LI ] & B IR T 5 77 8] 52 9 % ) o6
% 24 h PLVEMWAE 2 200 ml, FE45 24 h ¥ 45 % 50 ml,
SRJGBE 50 ml A 2 ml FEEARAE . PR UFHE 9 Y 5
PRASE 400 A5 S f0BE i AT WA 4808 — RS 2 #
Fifr o 2z /0 M B L o B bR AS D) SR R0 0 L T DA
WAL,

1.3 KEEMFE

1.3.1 R & XFE KO OCHEE M A B 2 D
(M 22 /K FR 85 J i A o GB3838-2002 ) ML E Y 5 26
IK T A3 AR HEAE ]y LEER T 51, DA A SR A K IR 8 R 7
SO K 2 25 T3 401, DT A5 31 5 3 1) G BK R R
FLR A 7 02, Je 0 T 3 A a1 1k 96 5080 A K o
YR E AT IH — LA B L SR S5 18 B A 05 17 K 3R
55 DA F8 A A FIAH I 7K BT ) B v 45 R i AT ORIk L JF AR
it B — 8 AR ARCEE TH B3 45 R sUF 5 AN K BT A
SEGI K OB P e e MR A Jee SR R B 1 D D) ke
T A3 A AN ST X 7 b 3 K K B o S

1.3.2 KAAMFE  TRIEHEY B TSR S 50E
AT DAAR G b 52 10 7K (R B85 114 A28 A L 38 5 9 P AR K AR
IS A Y VEAG HE bR L K R IR B AR R B, TR i
L % LA i 45 0 ) 3 7 M 2 O A el DR O T 5
IV AR W 0 L AR 5 5K (Y) Shannon-Wiener 24
PEFRECCH ) Pielou ¥57 B 18 5 (J ) SR 5 2 K R 2R
Bma s, BRI R AL .

Y=P, - f, 1)
H =—>P,logP, 2)
n=1
H/
~on S (3)

AP R A EARE R o, AR N 1
Fefil s f 0 e T AR BRI Y =0.02 R L3 F,
S RIFER Y SR, S5 R BN X WA K T AR
Y 5T SRR S CH D R &) BE 4R K (DO YK
B N AR HETE LR 1,

1.4 EEFNKIFEMAE

141 FEERAMFE HuiKEEEFRMN DT
M3k T8 TR U A 0 A R DI A R 2 R e B

BART R TRDE AR B KR R A AR S TR A 0
Fofv, 0 JHLJ2 I U AT A0 L 2 B L 2 AR MR B (H D DA R
P51 B () 5 K M SR RS AE AR JE P X B 6 &R
DAL AT LA ok 3 A 0 T R AR AR SR PR AN O g R
AR KB FRAR TS 22 R M 48 BOT b
Wk 2,

®1 FHEEOKREWFTNIRE

N N Shannon-Wiener Pielou
ORI LR by 51 e 0
G g 0~1 0~0.3

rh s g 1~2 0.3~0.5
5% s Y 2~3 0.5~0.8
(EOEES >3 =>0.8

R2 KFEEFRSENNSHERHRTE

A éﬂiﬂ@%‘ﬁi/ﬁ %#ﬁ/#‘é%& 5] BE R AL
(10" cells « L™ 1) (H") 5

W22 E 3% 50<< >3 =>0.5

RE SR 50~100

RS 100~900

g R 900~4 000 2~3 0.3~0.5

hEE SR 4 000~8 000 1~2 0.2~0.3

WER 8 000~10 000 0~1 0~0.2

EE=F =10 000

1.4.2 AT RKAFLE ZAEEHRNEIEOE
FEPRTAT R it R A H 5 R T AH A 1Y 25 L BOCR
P TR I R B AL 1 9 5 T
JRZ, T Chl.a, TP, TN,SD F1 CODy, fE R T Hr
K1 2 B8 MU0 22 32 B9 BF 0 ik LR R
KA

TL1<Z>:I_£‘1W, TLIG) 4
KX TLICD BLEEREFRRESHBE: W, 258, &
BUE SRS B A AL E s TLIG) MRS M
B EFIREEEG m WM A%, L Chla
RIS AR E RS BT E AN .

TLI(Chl.a) =10(2.5+1.086Inc cu.) (5
TLICTP)=10(9.436+1.624Inc1p) (6)
TLICTN)=10(5.453+1.6941Inc ) YD)
TLI(SD) =10(5.118—1.94Inc¢p) €))

TLI(CODy,) =10€0.109+2.6611nc cony, )~ (9)
A B Chla B4 mg/m®, SD B4y 4 m &b, HAth
FRPR ALY N meg/ L,

WA 8 RS S5 H 0~100 B9 — R 51
e SR HEAT R 43 L 2R 6B SR R B0 R ) 2 B K AR 1Y
BE IR . KIRE FRREE BN T 30 BT



5% 2 3

IMEAE AT 7 B R LR K BT 30K 5 8 SR AR 301

EF,30~50 W EFE,50~60 KRR EEFE,60~
70 M EEETE, KT 70 MEEEEIE,
2 SR 550r
2.1 REXEEEEM

TEVEAT ICHR B TH 3 L 5 A K BH L3t b 7K AR 3 3
TS0, % NH,-N, TN, TP, CODy, , BOD; fiI F 4EH
VRO R o B 35090 2 B OV IR 0 — fb Ak B, 53 BE

FEER 0.1 J7 o AR 4 55 K G 6 A5 R B Ll i
WA K BRSO TR L 3. 45 R, P LB
T KM E I o T 2K bR e R T A TR0 2% 43 o
VAV 26, 5 T G G 2 M AR R R S, X b
SRR BLTE R WA K AR, R A E L B TR K A
KT R T 09 W0, ol 3k 2 01 20K, e & TR R
IV IRV 2 /INEE A A K B B 22, BV
FIK,

R3 REXBRETINER

e
TS =" : - * ’T‘”“ . - K
2 0.406 5 0.524 6 0.576 8 0.703 8 0.812 7 N
. kS 0.486 3 0.655 9 0.754 2 0.664 2 0.596 7 I
LR T 0.515 7 0.681 4 0.729 9 0.631 0 0.577 1 1
ZZ 0.441 4 0.576 5 0.664 2 0.720 7 0.697 8 v
HZE 0.443 5 0.576 1 0.634 0 0.789 8 0.678 4 I\
. 2% 0.552 8 0.740 1 0.726 1 0.581 9 0.549 2 i
m B k2 0.602 6 0.732 3 0.682 1 0.556 0 0.532 9 Il
&% 0.442 2 0.585 0 0.646 9 0.697 3 0.713 7 vV
Kz 0.378 9 0.470 8 0.625 7 0.723 3 0.829 6 \
. B 0.406 1 0.517 5 0.626 2 0.733 2 0.762 4 4
A Tk 0.443 5 0.587 5 0.661 1 0.695 5 0.717 9 4
X7 0.357 2 0.436 9 0.565 2 0.688 4 0.911 8 \
B 0.368 1 0.452 9 0.590 1 0.757 0 0.846 8 N
W e 0.381 0 0.480 1 0.559 9 0.647 6 0.888 9 V
Tk 0.367 5 0.454 8 0.596 9 0.665 3 0.899 2 \
S 0.361 0 0.443 5 0.578 6 0.678 2 0.906 4 \

2.2 KREWEEN

IR PH LR b 2019 4F 45 190 ZK 448 1) 37 T A 40 A
## .Shannon-Wiener Z#EVEFEXL(H ) #1 Pielou #4)
FEFREL (T an &l 2 iR, FHorp P 2 R P 4R 5K
(HOTEE Z K3 kN 3,99, Bk Hk N 3.43. 2472
JEFRE (U AR TR B A /. W ) R B 2R 2 A M 4
BCH ) ek 3,899, ¥ 5] FEEFE H (T ) AR MR R 0,04 ~
0.08 , I 7K A A 3] 4 AF S AR A . /1N Fig 190 R AR 90 1
B 22, ZREVERE BCCH D 284k 40 9l ik F 2.35~3.56
N 1.71~3.10, F A& 4 h BE TS IR

MEERRF , 2019 4F K BH 1l 2 b 380 301 A4 T U AT
VAR B 23 AR AL 5 R B L VR UREAE 4 A ) i AR T 3 AR
Wy U ) B i, M 24.15 mg/L, B AR AK, M9 15.13
mg/L. &, Y E R IR FRARB A
4.10 mg/ L. fe i S BLAE Z ZE 0 VE 8, 33.06 mg/L,
Hoo Z R BC(H DAL T 1.718~3.990, ¥ 5] BE $5 %k
(JO¥FE 0.8 F LA -, 156 B K BH Ll 1% b 390 301 V7 Wife A 40
ZHMERE, B ERY ., AEELEWIAMEY

i . Shannon-Wiener ZF: M 4880 (H ") Fl Pielou %]
FESREL (T 43K B & B VR, 0 I I i AR ) b 28 B8 o
SR R PR A I B A KA R B R e A R
JLAT FE AL A b 2 R B B A Y L T A L A 2R
FE ) AR S5 ot 260 XoF A0 35, T S 50T B 1 ) )L 22 A
fEE R 2 TR
2.3 BEEWMFEZRITM

K BH 1L 9 M 4% 1A 2019 AF PR UiF A B 40 M
W3 Pl s . H o PG 0 45 0 i AV ) 40 M % R T 2
N 1.25X107 cells/L, H v 4 | BRI Bk 2= %5 B2 0 il by
1.52 X107 cells/1.,2.14 X107 cells/L F1 1.16 X107 cells/L,
KRS IR AT RN 1,66 X10° cells/L, Ak
TR E IR . T AR I W AE A 40 it %% R 7 (A
H96.77X10° cells/ L, Hovh 3 25 5 5 S FE e ok, 40D
WEEN 1.48 X107 cells/L, A EFFRRE B K&
TS BN 4.83 X 10° cells/L, 6.16 X 10° cells/L
A1 120 10° cells/ L, B 35 7R . /R4 7%
i REL ) A L 28 B P30 7.32X10° cells/ L, R L 2=



302 7K R E %416

IRENRE SR R A B 1,69 X107 cells/L,  FEAER F8 R K, N 2.52 X 107 cells/L, &b T th
T 7E HAB TR R 4.58X10° cells/1.,6.42X10° cells/L. B FE FEF FARA T 54 6.24 X 10° cells/L,
F11.38 X 10° cells/L, KA F 2 h i 38, ZRMAE 7.78 X 10° cells/L I 8.83 X 107 cells/L, & # % th
VEUEAE W 20 M B B 1,00 X 107 cells/L, [/]  EFRRE,

35( - - 145 40 4ma 145
~ 301 o ~ =N - PR
3 R B I - lss 4 T e AEEE |
. m 2 TN N . r - *
] L S e e L . % 10 .

8 # & #
= 20 1252 = | || | I X
KR 15} R
#Ho0l 11.5 H 20 115
N RTR AR B N X
i 10.5 10.5
: || . [
HFa B K= A% HE B X%

35 14 35 13.5
30t L LS ~ 30} o I a, 13.0
w 251 et . 13 T os) R 125
g n — ,téb :
= 201 m = 20} w 12.0
uﬂéﬂ 2 ﬁ i ‘m ﬁ
IREL ] 15} 115 %

4
f’é 10 I A-}---mmm-- Feh=fooomanan O A 1 1 % 10 I A-F- T S A-fl A 1 0
HE CES = X ZF EF B = E S
2 KBELEHAZHFEDEYE . SHEEEHNYIERH

1000 800
%‘,, 800} _ j
= - Z 600
= 600} P
é g 400 |
& 400 | @
g 200l % 200 | H

HFF B2 5FE 2% ®=E £ 2
12007 1200 ¢ C R
" o~ COFREDN
= 1000 } % 21000 f B ]
2 2 B ]
< 800t 8 800t ]
< =
B 600f < 600}
5 P
400 | f& 400 |
ZF 200} - 200 |
< LU0 D% I_I D é [
HF B *® = X ZF HF #*FE £ %

3 AWM BEFENHEARZTESS

TETE WA W) 0 5 A0 5 78 WI0A 8 FRR L 20 DR EE R ORI 3 O L TR SR AL A A A R
BRI — B L B B SO L R E SRR 2O AR, AP OB L I8 IE A R SRR I



5% 2 3

IMEAE AT 7 B R LR K BT 30K 5 8 SR AR 303

T4 B0, oy S JE T RESE TR BT Mk, R
Pl 15 F o @ BE e 1] BRI R e 1], Bk B B
FRALA 13 FpJE TRESET] CH SE T VS TSk,
REMRHEFN 8 P B EAERET, MBI FE I, K
PR IIAE R KB LR EEREE ./ A5
Z R EFRIRE
24 HZEEFRSIEBEETEN

Fie BT SR RS VPO A o, X oK BH LI 380
PEAT LR B TR IR BUE GO PR Z5 SRR L 4,

B3R 4 AT LUFE . 2019 4F K BH 3 b 8 0 &
B AT B A 1 A4 2 0 1t B T IR
BER. B AFERABREMMAES. H by
HERm KA ERREREESRE ML FENTE
FeR A s B DL ALAE , A RIR S BB E IR T
AINFEWINE DLBE 2R AR K F O R B IR R LK
BN R E TR . KW S/ 2E AR K BRE
KAEEB BB RN HRFW Y NREEE
RE.

%
Ir

x4 ZEAEEFNKRTEMNER
WX Z TLI(ChLa) TLICTP) TLICTN) TLI(SD) TLI(CODy,) TLI B IR
B 52.51 38.16 66.16 47.64 36.00 48.33 SR
. "% 58.72 34.23 57.43 58.10 38.50 50.06 RBEEESR
7 = 54.90 44.86 49.00 52.80 42.63 49.32 hE SR
K Z 46.28 30.25 48.67 42.68 35.74 41.10 hE SR
HE 60.35 27.58 62.53 55.51 26.43 47.47 i 3R
. FES 60.68 31.29 54.71 61.09 17.63 16.27 HESR
w T 54.97 38.46 42.20 59.54 25.26 44.97 g
£ & 46.60 29.42 67.51 50.23 14.84 41.96 g S
K= 62.10 36.22 79.58 61.33 39.16 56.02 BREEER
L HFE 65.91 48.52 89.03 73.29 32.24 61.96 HREEESR
ANHH €S 60.28 51.01 82.77 71.55 35.95 60.17 R E S
2% 54.76 36.86 94.84 49.33 37.71 54.45 BRERER
BrE 56.21 55.95 77.84 43.31 62.54 58.83 BRREEEER
. "% 58.98 50.71 79.64 54.11 64.91 61.32 PR E SR
A »E 50.51 44.93 67.93 49.33 67.53 55.48 BEEER
R 49.00 36.80 70.64 42.06 62.40 51.76 BREEER

3 iR

3.1 KREFMES W

N7 FH 7K P 358 LAk TR €8, DG 366 12k R U A 4 K
Jo A 2 R B L b WA T G KRR R AT PR
SR EFAR, BB — 3o, Hrhpgi E Bk
Ay I 28K b, 7 90 4 11 28 7K b o, It Bsf 7K 4R 77 i
YR 2R (CH D M A iR $ ()t
KBNS B A, R R ) B0 R TR
AR Y R BB B, 2RI C(HDBEZ T
R IS K BT 2 420 vh BE TS GUIR S, X SR B, K
R PR ) 2 BEPEFR B CH D M3 5 BE R 5 (T ) e
B R B K B n SR K R v R i R &
A3 A3 35 59 1 s, D00 AH X R A K B 5% 5 G
N

IR IR PEAN 25 5 340 S 7 R BH 13 b 38 37 K R L
AR ZE T R R A B B R T K PR B T AR

THABTET, XEH TAHNREN 2 £ TE B E,
WP TS YL DR R AR B AR VA 2R L R T A K
Ul /D A A I PNV G v R v KBRS B B U A A
2. VEIIFI R I BT AR O I B, B kR
A 8 7 R B L M R K D45 i KL K B AR AL TR A&
IR IR AR E 7 TN SRS mE,. 28N EA
V2K, /NS AR SUECh B A R A Ak
AN AR R VoK, k0= R 1 K 3 B AR 45 K
P55 KW e R K #1 CODy, » F I NH-N i
B K AR BE 5 YL 45 R U FE 3K — T TH 2 Hl K S HE
Ji S SR R 4 WE /N W R AR R K SRS SR AR F
BV IIRBRAE 2.2~ 4.2 £ ORI & A A E
I R R S Y K AR T 2R R R AR S BRLAE E
LR . F3— 7 T H TR b 28 Ak T R BE LT R X
DAL s 32 ] B M 05 0 e RS e 5 ) 38 P K IR
F UL CODy, IR AE IR NH,-N & &0 =, N i
M 365 B4 AR 34 V 2ROk bR



304 7K R E

%41

32 EEFUBESN

R BH LU 3 A & FR AR TR b PR A
W2V 25 5 K IR B B T o M 45 SRR T 22
S X 22 S AR AR AN AUR B o A AR S TR R B B
A SRR R KR 2R 38 PR D DA [) S BE 25 3F
W KA BT R R 4 A SR BRAE o PRI I 25545 25 JE
Fofr 25 SR A BE B Ay 4 T Ml VAN DR BH L M T R SR
RS . 258 LA LI FR 735 23 B o 4 T80 0 B ) 155 0 48
U 2 S B SRR N R AR B 25 i 2 A B
B B SR RV R R IR K

ANEE W RUZAR W O SRR B RCOR  — DT T/
WA by iy KT ik KT 38 2 AR 1 AR AN 2 K R, 7R
KRV U R AT R ] oK R T E SR T R i
2, 3k F 5 Y A W 7 UL R AL A IE AR Y
A5G 4R FHE R 1R K 3 A i i AL B SR R
ARG Y AR AR W SR R A . )
—J5 T WA 2 R R R OK K IR T 5 R A e
B /N W AR )R AR KL AE 1.2~1.6 m. /T
TRAK BN TE R KR 2 R B pH A XUR 45 A R
S, S BOH R TR Y v R Y SR B AR T
KRS SR AR P, W R R A 2 A R
R, 2 TR AR Z, h TH T KEAS TR, A
A 55 38 3R 0 2R O R (A 7 T KA IR AL R BE AR X
BAR, AR R B IR . H R WK B AR AN
41.6 hm®, FREE 25 5 A R, 1 25 U)W I LK (A AR B AR
A Fe . V4 ) PG R DX SR A L N 52 i 45 W
MK R RS\ SR MM R sh Y £ H
G I, B 2 R A LS g ™ L KR R LR
JEEE IR R ORI G s b B IR
33 & it

(1) R FH L i SR ] 8 00 28 Bl K T 2 32 3R [+
PERGEEE KEINSEEREE.F.LXFL
B FERAS S B R T R A PE R
WK BT B R 2 B FRIRAS /N RS
0 R 2R 0 K B A 2% o EL KA 53 ) 3K 3 o S R R SR AR
JEH B IR

(2) T UEAF ) HE I 0 AE 55 7K 0T 1 Q6 R A0t , 7K
R ) DX 3 (D P W AT RS 1) B9 Shannon-Wiener £
FEMEFE B CH D B AN Pielou 3951 EHR E0 () A1/,
TEZK BT 85 26 DX 3 Can /I /i 80 F0 2R ) 1Y 22 B M 8 4K
CH )R EE T O WIAH I

(3) T WA K B A s SR AR 2 K R R &
GE 2 K R S e T 22 R 7 s H 9 AT 03 B AT
B o 2 IR FR AR ECA B2 I A TR T 7 A 28 5. PR 2R AT K
J5T R e B FRACVE A I BRI R LAY AR A2 W 8 bR Ab

I JOE 2 TG AR W B R X 5 S P L A BE A B
DRSO

LR L LT . 275 5] P A b DXRT 5 L S OR
IR 5 it - S R M BRI A T XM R K AR
WA TS e % B 5 B M EAT AR QIR W T K OF B K
SR FH A B Ab K SR R, 552 B 22 U2 8 b K 5 %5 A8 A
K TAREH ARG L 40 A= 4k PR AR S8 1 A E
I AR 25 A 1 I 12 s LA G 8 K BT R B SR AR O
— %Ak

[ 2 % x @ ]

(1] Shote Aphe e, Beilh i, 45 vh BIA /Y Bkt LT AR5 28
6] 73 A5 LT ] R 2 BR A} 22, 2011,41(3) : 394-401.

(2] ZEInpg. 5 5, s RE W B IRARHIE B 5 I RE M ¢ &
SyHrLI ] A SRR 24 42 2004,19(3) :386-391.

[3] Yu Tao, Zhang Yuan, Wu Fengchang, et al. Six-decade
change in water chemistry of large freshwater Lake
Taihu, China [J]. Environmental Science & Technolo-
gy, 2013, 47(16): 9093-9101.

(4] AptEL, Saede, sk i, 45 o = TE S0k A 1 i i) 8 K 1)
R PR3 e L) ] 913A BE2# . 2010, 22(6) : 799-810.

[5] Correll D L. The role of phosphorus in the eutrophica-
tion of receiving waters: A review [J]. Journal of envi-
ronmental quality, 1998, 27(2): 261-266.

(6] fffik JWA A, L m T 55 2R T K 4 b Z00E 19 43 7
TR R 5 B RPN [T R R 2 5 5 R , 2010, 33(8)
45-48,61.

(7] 2 BB IR T2 3o R K M40 2 e 1 B ok 68 8 AL F 5
[DI.BeVE 754 . 75K 2%, 2015.

(8] 2=l B AL, 2 | 3¢, 4. v [ i AL & 8 7 b Bk
HRIEPEZE 5 0 [T K A A W 2% 4, 2018, 42 (4)
854-864.

(9] Mk, RWRAR,BL) & W yin e 8 Rk LA w1
M5 LU ALAS A T L 17 WX R L) DK £ AR
Rl ,2020,40(3) :208-215.

(10] (LR 2k, H4EAR % B K35 7 i = 5 5
PE R OK 058 T 25 A E A [T ] 1 K HE . 2017 (03)
48-52.

(110 A BRI, BT I T 45 6 8 FR RS 18 B v 17 4 v
WA R B SR AT FE ) ].K 3, 2020,40(3) :9-15.

(127 A7k 5. B ] i del K B0 85 B 7 43 A SR B0 5 Bt i 25 5 1
WIDLTE RN 7 HK%¥,2017.

(137 2=, HEEAR 47 K T° 46 B T /K 30 58 DY 7 I 5 4 A
FRAE S oK B 88 25 A 3T 4 LT . 7 AR ML 42, 2016, 57
(8):40-42,63.

(14] B WA IRAF A WA T E M 5 B
F i RRAE L 1991,

C15] )75, 58 A i, 2k T 254 8 JR RS 45 Jof BP
Pz 9 2% i BB IR AT AN DT ] K b AR R



5% 2 3

IMEAE AT 7 B R LR K BT 30K 5 8 SR AR

305

[16]

[17]

[18]

[19]

[20]

[21]

[22]

2018,38(1) :264-269.

Wk T, T 5t KNG , BT KOG TE A BP Bl 28 N 46 1k
AN AT W IBOK BT ] AN R T, 2017,39(6) - 58-62.
TR, R A FHe iy T, AT IR U AR A B TR 00 B
IE 1K P 858 A2 S PP LT i Bl 2%, 2014, 26 (6)
939-947.

RBGAE RA  R a7 L AR R V) B A 2R R i AR ) B TR
A 5w B SRR B 5E [T ] R B B 2 2 4, 2019, 39
(12):4106-4113.

Bl 2 5 . L A7 7K R A 0 R R AR B K AR R A B
S MR, 2017(7) :66-69.

S Hir. T 1 7K 28 B i A ) B IR R AR B SR AL AR Y
(D] RHe: REEFHE K2, 2016.

BRI AR AR YL A5 .5 K AL BT H K 32 4 K A T i
T DB 95 2588 B K AP [ ] R B8 B 2 2 4, 2020, 40
(09) :3287-3297.

SAEAN, B B WA R B R A e LM 2 i db

[23]

[24]

[25]

[26]

[27]

[28]

50 E R AL R, 1990,

ZEGEAR A, BR/INER AT 5 R LK BT M R SR
BRI S PEH LT B2 R 5 T A, 2019, 19(15)
309-315.

Zhao Changsen, Shao N F, Yang S T, et al. Quantita-
tive assessment of the effects of human activities on
phytoplankton communities in lakes and reservoirs [J].
Science of the Total Environment, 2019, 665: 213-225.
S et W i A ) A AR AR 43 BT KoK B PR (DD
UM R IL K%, 2017.

Al 88, SR AR AT s OB L A5 b [ b O e UL R K 4 T R
AR IA 23 LD . o [ 5, 2010,37(3) : 621-626.
ZNIR T F AR AR AT BRI BB KT L KR R
WO BUKOK BT LR &R [T T B X3 IR 5 388, 2014,
28(2):136-142.

ZAM, O R W E B R R A E RS
m R[] 23 42, 2013 ,58(10) : 855-864.

(

[22]

(23]

[24]

[25]

[26]

[27]

E#EFE 221 O

Ty it 8 Ph DS L AR /N ST, AF BT VIKOR ¥ 9 ¥ By 1l
KB IRAR B Ty L A A LT ] 3R B 22 4, 2020, 40
(2):716-723.

T Ay A WAL 9 LB A BT L) . b AR R
2016(34) .73-74.

Mohamed Abdel-Basset, Rehab Mohamed. A novel
plithogenic TOPSIS-CRITIC model for sustainable
supply chain risk management [J]. Journal of Cleaner
Production, 2020,247:119586.
KA 2 A 25 8B TORG M R A 9 AR 7 A S AR B Rk
i 5EL) 1 BOR 2 B BoR 2 B F 5, 2012, 29(6) - 102-114.
2R T G CRITIC K 5 G AR A (11X 5 1]
BRI PFM IF LD 28 AL G 8 Tk K%, 2016.

Feng Jingchun, Huang Huaai, Yin Yao, et al. Com-

prehensive security risk factor identification for small

(28]

[29]

[30]

[31]

reservoirs with heterogeneous data based on grey rela-
tional analysis model [J]. Water Science and Engineer-
ing, 2019,12(4):330-338.

XA RSB R L 4B T TOPSIS FK 6 2C 1K 43 #r
B AR A8 I 5k LT s Bl 5 R S 4
2019,34(4):63-68.

Wang Yang, Feng Yining, Zuo Jian, et al. From “Tra-
ditional” to “Low carbon” urban land use: Evaluation
and obstacle analysis [J]. Sustainable Cities and Socie-
ty, 2019,51:101722.

PR, R 3E 3 DR 8 , 45 57 0 ¢ T -k b A1) T 55 RO AR
FeWids P12 Wi [ 1. 7K A A 45 WF 52, 2018, 25 (5)
226-233.

FAE, EHTL L AR SCRE B i K B IR IO KR R SR
BEH LI 4 F 7k ,2017,39(4) :151-152,



