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Simplification of Biotic Ligand Model and Evaluation of Predicted Results
WANG Wan-bin, CHEN Sha, WU Min, SU De-li, ZHAO Jing

(Key Laboratory of Environmental Soil Science, Faculty of Environmental Science and Engineering, Kunming University of Science and
Technology, Kunming 650500, China)

Abstract: The prediction accuracy of LCy, on four species ( Fathead minnow, D. magna, D. pulex, Rainbow trout) was 0. 075, 0. 52,
0.96 and 0. 29 respectively as determined by their onserved values of LCs, in surface water. Predicted results indicated that the
correlation between forecast error and LA, was exponential. The accuracy of Fathead minnow and Rainbow trout became 0. 59 and 0. 42
after adjusting LA,;. The correlation between hardness and LAy, showed that the prediction effectiveness of BLM was poor in soft water.
In addition, four important parameters ( DOC, pH values, the concentration of HCO; , temperature) were selected to build the
multiple linear relationship with LCy, by applying 500 groups of random uniform water quality parameter in BLM. Biotic ligand model
was effectively simplified.

Key words:BLM; four species; predicted results; model simplification; LA,
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Table 1  Statistics of cupreous toxicity data about the four species
i P I poc ta M Na K 803~ W 5134 - M
Fathead minnow5.4 ~8.5 22~25  0.2~16  0.204 ~403 0.024 ~111 0.16 ~370 0.039 ~32.5 0.096 ~1090 0.3 ~228 6.6 ~1210 0.32~530 93
D. pulex 7~86220~22 0.07~9.8 1.34~403 0.56~111 2.07~370 0.28~29.4 1.2~1090 8~288 8~1210 0.3~530 45
D. magna 5.5~8.7 20~25 0.07~22.8 0.9~174 0.48~38 2.07~149 0.039~21.06 1.4~185 0.013~577 7.1~211 0.3 ~386.95161
Rainbow trout 5~8.57.7~16.3 0.05~2.2 0.204 ~51.20.024 ~25.5 0.16 ~51 0.039 ~4.5 0.096 ~188 7.2~198 20~220 0.32~15.98 24

1) LR AC BRI (Lh CaCOy 1) BeBEEE BN mg- L= R Hymg- L~
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Table 2 Range of water quality parameters

i Bl GH A
/mg-L"!
Ca 2 ~120 T/°C 10 ~25
Cl 1~35 pH 6~9
K 0.5~10 HA/ % 10 ~60
Mg 0.4~6
Na 0.7 ~25
S0%- 0.2 ~40
HCO; 6~19
DOC 1 ~10
1.2 BLM R H @A
x3

A 5T N B A4 F 15 4 Biotic Ligand Model
Windows Interface, Version 2. 2. 3 ( HydroQual, Inc. ).
A RN T 6 R UA, © )12 R .
TR H T R A At O HL A8 el
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Table 3 Key parameters of BLM

Wy Fh Fathead minnow D. magna D. pulex Rainbow trout

LA, (wet) /nmol g ! 5.48 0.12 0.044 7 3.7

Peumn L5 L5 L5 1.5

1gK1.cu 7.4 7.4 7.4 7.4

lgKy; cuon -1.3 -1.3 -1.3 -1.3
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Fig. 1 Log-log plots of predicted versus observed copper concentration associated with the 50% of mortality (LCy,) for the four species
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Table 4  Functional expression between forecast error and LAy,

£S5 49 LA, St

Table 5 Statistics of LAy for four species

Yol CRIESE N Ry

Fathead minnow LAy =28. 55e( ~2%04¢) 4] 2(e( ~0-184<) 0.90

LAgy =46. 77e( 3134 16,406 4% 0,73

D. magna

LAy =10. 64el 7124 10, 70e(~0-31) 0.97
LAgy = 1353l 7283449 40 460 ~2264) 0. 99

Rainbow trout

D. pulex
1) Ac A BNERZE , B P/O

225 4Tl H, W) Fh Fathead minnow F1 Rainbow
trout [ IIEILE L/ N T AL ERIAME, RIZ P Ao ) o A
BRI LA (H B 8 5. AL SBE X9 F Fathead
minnow F1 Rainbow trout [ LA #E1T#1E , 8 1E )5 45

Yy fp [ mean, std |

Fathead minnow [0.89, 1.61]

D. magna [0.15,0.19]

Rainbow trout [1.05, 1.58]

D. pulex [0.07, 0.08]
UL 3.
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Fig. 3 Log-log plots of predicted versus observed copper concentration associated with the 50% of mortality (LCs,) for two species
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Fig. 4 Plots of hardness versus LAy, for the four species
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Table 6  Simplified linear expression of the four species

WFh ZICEMER R Ry

Fathead minnow LGy =75. 44 x DOC + pH x 66. 74 —15. 11 x HCO; —11.39 x T 0.919
D. magna LGy =25.32 x DOC + pH x37. 14 =9. 43 x HCO; —6.71 x T 0.811
D. pulex LGy =15.51 x DOC + pH x 26. 84 —7. 04 x HCO; -4.59 x T 0.768
Rainbow trout LGy =69. 02 x DOC + pH x 60. 60 — 14. 14 x HCO; —0.67 x T 0.916
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