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Water Quality Early- Warning Models in Aquaculture Pond

WANG Rurmei, HE Youywan, FU Zetan
College f Economics and Management, China Agricultural Unwersity, Bejing 100083, China

Abstract: Based on evaluation index system of fresh water cultivation pond water quality and threshold
definition, earlywarning model of one factor condition, earlywarning model of multiple factor condition,
early warning model of tendency and early-warning model of Pisces survival index were founded. Early-
wamingrank standard of early warning of fresh water cultivation pond water quality was determined.
Through inspection, the model has favourable pradicability.

Key words: aquaculture; water quality earlywaming model; condition early-warning; tendency early-

warning; early warning of pisces survival index
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12 Table 1. Early warning rank of one factor
E,
1~ EWD Single index condition  Farly warning level
4 2.67 hm’, 1~ 4 >0.9 1
91,93,90,96 cm, 1,3, 4 0.7~ 0.89 2
) ) 0.5~ 0.69 3
’ K 0.2~ 0.49 4
6.4 <0.2 5
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Table 2. Monitoring data of fresh water cultivation pond water quality
/em H /(mge 17 1) /(mgeL") /(mge 17 1)
Pond No. Group SD P TN DO Phytoplankion
1 1 15 8 86 I 6.02 68. 36
1 2 13 8 69 42 5.23 55. 62
2 1 14 8 64 135 5.65 5. 65
2 2 12 8 80 423 5.95 68. 98
3 1 15 8 30 236 5.26 7. %
3 2 15 9 00 468 5.13 5. 12
4 1 18 8 83 152 6. 89 5. 23
4 2 17 8 61 365 7.25 7. 62
s 3 2 pH EMD
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Table 3. Multiple factor water quality condition rate Y%
E, Water condition
Early waming level
Ideal Cood General Poor Bad
1 8 - - - -
2 10 80 80 50 40
3 5 15 - - _
4 0 5 15 0 60
5 0 0 5 20 -
3 , 85% . . 50%
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5
’ 4 Table 5. Eexample of tendency early warning
Table 4. Water quality change velocity and early warning R ‘
rank Pond No. Rae Py waming Note
RateR Early warning level Note 1 0 80
R< 0 2 0 080
o R<O.1 3 0 101
0.1< R<02 ¢ oot
0.2< R0 3
0.3< R<0 4
R>0.4 24
23.2 A% HERE R , ’
(2 i, , I
(u), [17], 1 2
1 2 3 4 FLI= [ Cie Wi+ C* Wt -+ Can] . M1-
0.032 0.242 0.123 0.024f 1 - Wi+ Wot ..+ W,

0.247 0.415 0.335 0.359 2 M2 (4)
ui )=910432 0. 166 0.105 0.286; 3 : FLI ; C1, Ca, s Gy
0.135 0.0 0.117 0.216| 4 ;s Wi, Wo, ooy Wi

0.154 0.100 0.038 0.116) 5 ;M1 , ,
( ), 0.5, ;M2
0.156 0.200 0.015 0.126| 1 , ,
0.230 0.435 0.191 0.111 2 , 0.5, 1
uz )=10.456 0.201  0.580  0.565 3 241 BEABIBTERE M 5K
0.031 0.048 0.142 0.036| 4 5 2 (M1 M2)
0.128 0. 0% 0.072 0.162) 5 , 0~ 100 5
>l ’ 100 ( ),
’ ’ 80 0 40 20
: ’ ; ( ) o
34 (M1) .10~
, 2 3 30°C,
pH , 4 , «
) ’ ’ 7 (M2)
’ : ( 0
0. 7 mg/ kg
6
Table 6. Water quality parameters and score standard
pH sp’ ™ M ) ]()Omg;tL(;a;)n Phympléxflilnfr?‘ ) Score
7 5< pH<8.5 25¢< SDK40 L5<TIN<2 5 4.0< DO <6. 0 35< FYZ <60 100
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6
/
/ em /(mg L-1) _ /(mg°L-1)
H . J <
P SD TN ](I)mgat da“?n Phytoplankt on Score
6. 0< pH<6.5 or 1< SD <15 or 40< TN 0 2 0< DO <3 0 15< FYZ <20 or 60
9 0< pH<9.5 60< SD = . > W< FYZS120
5. 5< pH<6.0 or 5< SDK10 or 5¢< FYZ <15 or
PH> 9.5 80< SD100 7.0< TN S10.0 1.0< D0 <2.0 120< FZ <150 40
] . 0< FYZ <5 or
pHES 50r pH> 9.5 0< SD <5 or SD> 100 TN> 10 0< DOK1.0 FYZ> 15 20
, 9
Table 9. Early-warning example of Pisces survival index
2
FLI
’ 20 Description of Earlvwarni 4
7 Pond No. Fish living early waming wariywarning
) . level
index level
7
o . 1 83.7 2
Table 7. Definition of weight value
2 71.6 2
Index Weicht value 3 79.6 2
o 0.21 4 82.6 2
sD 0.18 4
0.18 ?
TN
2
DO at dawn 0.24 , 2 , 2
Phytoplankton 0.19 ’ ’
3
2
o 2
2 2
2
8
8
Table 8. Early warning rank of Pisces sunival index
2
FlI - E,
Fish living index Descrlp(lpn i)r eai.rly‘ Early waming l(I%VP/l ’
warnmg level
o
91~ 100 1
2 2
71~ 90 2
51~ 70 3
31~ 50 4
<30 5 , )
2 At 2
24.2 & XA BB ERADLIE 2 , ,2
: (4 <154
9,2 3 ( 92
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