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Research and Practice on Biological Control Technology for
Eutrophication of Ningxia Aiyi River

FENG Yong
(Yinchuan Water Authority of Ningxia, Yinchuan, Ningxia 750001, China)

Abstract: In recent years, eutrophication phenomenon appeared in Ningxia Aiyi River. In order to evaluate the degree of
eutrophication of Ningxia Aiyi River and take responding control measures, monitoring sections were established to moni-
tor, investigate and evaluate the water quality. Species and space configuration of aquatic plant communities, layout and
landscaping of aquatic plants, enclosure construction, biological floating islands and management of aquatic organisms
were introduced, based on which three kinds of biological control measures for eutrophication were integrated. Three
demonstration zones were established combining with the landscape construction. After three years, the water turbidity of
demonstration area was reduced from 34.5NTU to 9.4NTU, the transparency was increased from 30 ¢cm to 80 cm, total
phosphorus was decreased by 51.8% , total nitrogen was decreased by 39.8% , and ammonia nitrogen was decreased by
60.2% . This proved that the control measures achieved good results in water purification and landscape beautification .
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R AR BRAE SR B R

RAE KA (8] Chl.a/(ug-L™") TN/(mg-L~") TP/ (mg-L~1) CODm/(mg-L~1) SD/m
2012 4% 09 H 6.416 1.106 0.034 5.800 0.580

2012 4F 11 H 14.112 2.463 0.068 5.100 0.700

2013 4% 03 H 16.050 1.489 0.079 7.600 0.680

IEJRTE A 2013 4 05 H 9.360 2.370 0.047 5.450 0.650
2013 4% 07 H 5.040 2.860 0.069 5.710 0.400

2013 4£ 10 H 9.330 2.600 0.096 5.200 0.640

¥ oH 10.050 2.150 0.070 5.810 0.610

2012 4 09 H 7.211 0.407 0.024 5.100 0.650

2012 4F 11 H 14.338 2.280 0.038 4.900 0.700

2013 4F 03 H 11.560 1.198 0.042 6.000 0.750

IEEA L 2013 4 05 J 9.580 2.290 0.043 6.570 0.620
2013 4F 07 H 5.659 2.830 0.089 6.200 0.400

2013 4£ 10 H 10.260 2.763 0.072 6.600 0.520

¥ 9.770 1.960 0.050 5.900 0.610

2012 4F 09 H 15.421 0.798 0.090 5.700 0.620

2012 4£ 11 J 6.397 2.205 0.033 3.200 0.680

2013 4F 03 H 12.420 1.639 0.036 6.000 0.720

R RS 2013 4 05 H 10.260 1.760 0.035 4.750 0.670
2013 47 A 11.867 2.347 0.091 8.900 0.400

2013 4£ 10 H 9.880 1.740 0.020 6.000 0.530

¥ofH 11.040 1.750 0.050 5.760 0.600

2012 4F- 09 H 10.033 4.753 0.075 4.000 0.660

2012 4E 11 H 7.104 6.652 0.048 3.500 1.100

2013 4F 03 H 5.950 2.763 0.106 6.200 0.750

FeaT A 2013 4 05 H 8.540 8.470 0.067 6.670 0.500
2013 4F 07 H 13.419 5.586 0.089 6.500 0.500

2013 4£ 10 H 6.700 4.680 0.055 6.500 0.540

¥ 8.620 5.480 0.070 5.560 0.680

2012 4F 09 H 16.653 2.988 0.054 5.600 0.830

2012 4E 11 H 8.841 4.320 0.018 4.300 1.200

2013 4F 03 H 3.300 1.431 0.005 3.200 0.930

[N 2013 4F 05 J 8.620 2.030 0.058 5.870 0.590
2013 4% 07 H 17.460 3.105 0.091 7.060 0.250

2013 4% 10 H 4.300 2.120 0.049 5.970 0.610

¥ fH 9.860 2.670 0.050 5.330 0.740

2012 4F 09 H 8.593 3.096 0.059 5.800 0.910

2012 4F 11 A 10.741 4.800 0.053 3.600 1.300

2013 4% 03 H 3.170 1.414 0.005 3.100 1.100

[iiikld 2013 4 05 H 9.570 2.010 0.055 5.990 0.570
2013 4F 07 H 9.751 2.871 0.077 6.340 0.300

2013 4% 10 H 4.600 2.140 0.047 5.000 0.660

¥ OfH 7.740 2.720 0.050 4.970 0.810
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gkl
RRE R KA ] Chl.a/(ug'L™")  TN/(mg-L™") TP/(mg-L71)  CODm/(mg-L.”") SD/m
2012 4F 09 J 31.778 1.006 0.063 6.500 0.620
2012 4F 11 H 7.303 3.338 0.168 3.800 0.720
2013 4% 03 H 2.400 1.756 0.015 4.000 0.720
38 W 2013 4 05 H 10.450 1.970 0.042 6.240 0.580
2013 4F 07 H 8.660 3.088 0.106 6.000 0.200
2013 4F 10 H 4.900 2.160 0.033 6.540 0.480
¥ofH 10.920 2.220 0.070 5.510 0.550
2012 4F- 09 H 27.340 1.753 0.078 7.000 0.640
2012 4F 11 H 11.470 2.538 0.038 4.900 0.650
2013 4% 03 H 2.130 2.821 0.026 4.100 0.740
W 2013 4 05 H 11.020 1.890 0.040 6.850 0.600
2013 4 07 H 12.531 2.613 0.074 8.550 0.250
2013 4F- 10 H 5.220 2.130 0.040 6.980 0.420
oAy 11.620 2.290 0.050 6.400 0.550
2012 4 09 H 28.713 1.414 0.115 7.700 0.600
2012 4E 11 H 18.895 2.455 0.053 6.500 0.630
2013 4£ 03 H 2.760 1.897 0.005 4.400 0.700
SRRl 2013 4 05 16.570 1.850 0.040 7.470 0.580
2013 4F 07 J 17.399 2.747 0.117 9.890 0.250
2013 4F 10 J 9.560 3.300 0.048 8.520 0.510
¥ OfH 15.650 2.280 0.060 7.410 0.550
2012 4F 09 H 8.932 6.342 0.044 3.200 0.500
2012 4F 11 H 2.690 14.678 0.058 2.900 0.500
2013 4F 03 H 2.530 6.259 0.336 6.000 0.450
Py —FH 2013 4 05 H 8.780 9.020 0.072 5.270 0.470
2013 4F 07 H 6.359 8.159 0.114 7.100 0.500
2013 4F 10 H 6.890 7.330 0.063 7.000 0.420
¥ofH 6.030 8.630 0.110 5.250 0.470
2012 4F- 09 H 5.598 1.464 0.130 4.300 0.500
2012 4F 11 H 7.245 2.605 0.103 9.600 0.700
2013 4F 03 H 32.960 2.114 0.186 8.200 0.330
“HE 2013 4 05 H 6.210 3.550 0.160 3.890 0.520
2013 4F- 07 H 4.354 3.413 0.094 5.400 0.500
2013 4 10 H 9.760 3.140 0.110 7.500 0.450
oAy 11.020 2.710 0.130 6.480 0.500

AR AN K P TE K UG 4R 3 a Bl 2.53
mg/m’ ~ 32.96 mg/m’; 7 1L AVA (TN) F- 24 35 5|
2.65 mg/L LA b, @i E R MK V EIK SRR UE;
HFE SRR TP S H4 0.044 mg/L ~ 0.336 mg/L, &
H TR, B TP KT 0.2 mg/L i 6%, TP /N F
0.2 mg/L i 94% ; B4R FRERHE %L CODy, 4 2.9 mg/L
~9.6 mg/L, HE T mE T, IWIEKIE CODy, 2
/N 10 me/L, 75 31 3 /K BREE T REFRUE IV 25 7
TEKPFBHE SD H0.33 m~0.70 m, X F 5 THE

B, AR L2 R

T KR PR a |l 2,13 mg/m3 ~
31.778 mg/m’; CODy, 4 3.1 mg/L ~9.89 mg/L, EFk
FETHALZ, CODy, 2F/NF 10 mg/L, 15 3| #b 3
IR R FRAEIV 255SD 4 0.25 m ~ 1.30 m, &2
TR WK AR TP & &4 0.005 mg/L ~
0.168 mg/L, Ak 5 T4EZ; WK B4 (TN)
KF 2 mg/L 5 63.9%, TN /NF 2 mg/L 5 36.1%, H:
o — TR AN AR A PR 2 me/Ls
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AN [F] B 9370 5 0 5 Y, 9 3 7K 9 AR T A 1
WE(TP) /51 4 R £ 48 24 (CODyy, ) 15 31 b 2 /K 5t =
HEIV 2, JARE KR SR (TN) KT 2 mg/L, 0 i
R(TN) KT 2 mg/L /5 63.9% . IN /N T 2 mg/L 5
36. 1% SR LIRS V2 BB AR TV 2]
HIEARK NV K,

A I G B W s GBI OK ) & 5 R4k
VN 715 B BAARIE ) , S HEIE & & SRR
PEHrHR B A4 R a(chla) JEBE(TP) A (TN) (i
HBE(SD) | = i iR 45 5 2L (CODy, ) 55 5 48 bR AlCh
PRM R 4100,

BIRRERECN

TLI(chla) = 10(2.5 + 1.086Inchl)

TLI(TP) = 10(9.436 + 1.624InTP)

TLI(TN) = 10(5.453 + 1.694InTN)

TLI(SD) = 10(5.118 — 1.940InSD)

TLI(CODy,) = 10(0.109 + 2.6611nCODyy, )

R AR S& AL 25 & 8 77 AR A 48 B0k #1707

TLI(X) = X W,TLI(j)
W =ri/ 2y TLI(X)
TLI(j) 55 j B SR EFFREIEEG
W25 j RS E TR BOR A AL
Al h E A OKJE) Y chla 5 HoAth 2 500 1Y
PSS rij& riﬂ—l'_;%:z 2
®2 FEMACKE)BISHEE chla By
AEER B AME

ZH chla TP TN SD CODy,
ri 1.00 0.84 0.82 -0.83 0.83
2 1.0000 0.7056 0.6724 0.6889 0.6889

A M4 2 (chla) . 285 (TP) L BA (TN) 3% W]
JZ (SD) 4l BREL T 5 (CODyy, ) 5 TR bR (1A 5 43 )
M 27% 19% 18% 18% 18% .

FIERAE B TLL(S) 19 B ¥ {E 2 53.76 +
2.95, )8 TR E E IR (50 < TLI(S) < 60) AFEHE
BB IR, F LT AR K AR C R
B, MR R I AR b A, BB e de bR o R A
(TN)
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KA g R B | AR A TR 12

T KR R Ay TR 32 70 e 322 21 3 ) DA JRUHIR 522
RSB FRERER ARL R IS o FE KA YTE T R
P BOR H ELANBAL (BT B FR AR, X T RUIR 2
FH &8 P AR B, By 1k KK

TUKAEY R N2 P AR 8 e R 4 £ 38 2 B
1) LA SRS e e R A R AR B . DOKAE
Yy, TS5 N B A R B Beatt A7 5 | Rl okl 35 | LS s HAF
TH%,

TERA B RGE AN, & 5| A%
HH S R ECE AR RN, SRS TR AR 5 A K A
FEY) , LARUEZK A AR ) REAS LG o Horp 220 = Fb
IRAAE AR T =R -

P PG, B SR AR T TE KA RN SR EE N
FAM A, FROLE KBS, SR ECE R
Ht.o

W SEE < AR T HE VR /K X B, ZKIRTE 0.6 m 2247
FHZE (RL V) AR BR , TEAE Y A= B 1 B I A
(T Bt s B o7 AP 2w

IR SR FHAT IR TEFI AR, 4 IS 2 d5c il b 5|
R B, AR ARG R
3.2 KREEWEENZTEERERAR

TR AE AR 25 1] B — P T 3 2 20 T T R
SEHETKAE Y HE V% I AKAH ) B % RN /K AL ) 3 7% o
FARLE R, — 225 EHIK MIRRIE O, —R8%
JEPEIK UUKAE PR Vo 1 S, o S /K R A B 1 5
W, BT A 5 K AE AR AL B ] b L
PRAUE i K A A AT B B i AR A PR T RE A
JALEESEE , [RIIN ] B AR I Ak D BB 1 2= 19 58
BHAN, MK A RS RG T, LT FE R A
A BEE O REERNRE, BRI A A KA
A6 JRUHR S R0 45 F 388
3.3 KEEYHHR/MESEA

TERC B /KA s 1 L, 256 KA B &
PR A A AR IO 0, DA RO B 35 57 (LU it | X A6
), % BRI, U2 2R AR, SRR
B, PIEEZEATE ST, MR T m~ 3 m, AE R R
IKHHE . IKZFFE 1 m~2 m, 54045 76 7 3
WK X EHFFE 1 m~ 2 m, 4015 76 7 i FR K
X, ZHEME 1 m~3 m, 0 MMIEFAFAERKX, &F
W 1.5 m~2.5 m, FAEAE R KM o farfE R
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(1) SARAT R R W 338 75 318 X« A SR T R £
WK, BT REX 1.2 hm® o RAEIREEARDL S 500
P B 2L, R R AR R AR v B D0 b E B AR + 0K
AR 1) 25 TR TG BB AR + 7K A AR ) A1 SRy i
TR + [ G HARN T X ORE X AT TR
SN Al 7RI AT 1 PR 3 ROK IX L RO X
L SEAEAS K A AR 5 AR (0747 fh s S e
IKIBIK AL, R 22 UK A A 25 ZR e 4E 37 BOR T
L R A AR A i R 3k F T8 I T B 60% , K

AW 2R R 2ROk A R BRI A A S R
Sent) B TR R AR E P BUS T R A IR B R
TR

(2) AT RRAR B 56 78 0 IX : FE AR (]
IKISEE ST /RIE X 2 000 m?. SR T /K A A Y BETS B9
FIBCE R A + K AP 0925 IR B BAR + KAE
MY A SR A SRR + AR SR + SR o
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o A KA S AL RAE AR REE . SR DAV
By oA 00 SR 0 Al A it el 1 IR DX R K
BOKEL, AT S T AEMKTEAE. BT
ARG, 0 R B R RO, (A5 BT VR K
XA 3 S £

(3) 3EHIT At 5 i 36 s 9 X A SEART b
R B SR K e P YT S B gl Sy T TET R R 3 000 m? ]
FARIE R X . R AKAE YIRS PR E AR
+ KA PIRE 2 L B R + KB R
A SR + A7 B EOR + R IRBEHOR +
HAR + KEOKAES RE A BARGHR, 78
TR0 7S YU DX A PRI 35 B T B
14k 75 m? AT 5, He AT 48 e O i 0 i £, A
HMGICE AT MR VR A @ IR T
KR TR RUUK R R s el T N7
ST, NTFESHPEY FEAFENE T
AN XK AR RN S AR ST A i 3 ) 3 A BT
214 FF 21 B KB TR TE RS 30% ~ 40% .
TR, HA AR BT I8 B AR

WL 3 a 0 5 N, 7 SCH SO A
IKARFIAEIE A A T 3 1 Rl BEKAEY S V&
RS AR A SRS 6 R, TR A P A
1 Ffr, FEIAE A7 RS 2 B, DUKA PR 1
P, S 2AH PP 3 74K, B TR 17 000 m?,
6 BiiaReR

23 I H Y S, b T s 0 DX LS Y KA
) TN\ TP, CODy, ¥ {8 73 51 £H iR 30 Hif Y 2. 48 me/L,
0.094 mg/L.6.08 mg/L FEKE] 1.91 mg/L.0.072
mg/L.4.68 mg/L, 35I| H a5 7 v [ 42 AN K 1R
(FHRIX) FF% 30.0% .22.6% \11.5% , Lot ik
X NS B XA B AR 51.8% (A FRA1K39.8%
BRI 60.2% . KIAEHIFE(SD) FEEWA
ERIEEEFE S, SFM 0.36 m 255 E 0.61 m; KKk
) TN TP 23 5 F P& % 2.0 mg/L.0.08 mg/L L F.
MOKAARE 3745 53 W] B2 J7 10 , A R TR ik
FEY) 5 A RS T AR A e

AR el 1 DX B T B DX PN R ) vk 32
BRI, T M 34,5 NTU 43 9.4 NTU, T2
X PN B R E 80 em, T iR 55 [ R 40K 30 em ~ 40
em, N TIF 5 AR A0 J of ) o 4 B 3 s T IX.
N IIZKIREE

FER ) 7% 3 DX K 1 Ak RN B S
2.158 mg/1.,0.121 mg/L, Hi 7K [T 4k [ FH 93 44 Hip 7K 5k
SEAEEE 58 0.857 mg/L.0.032 mg/L, /K
A SR R B AR T K A A

IRTE I AT RCR R, SO KR & B IR A A
YibiiiG , R =R ER B A W s B R
BTARCR | et A A B AR A A i) Sl B R AL,
HAREA —E M M.
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