FA2E HE1IM AR AR K ZZER (B AB2EHO Vol. 42 No. 11
2014 4 11 A Journal of Northwest A&F University(Nat. Sci. Ed.) Nov. 2014

X9 2% H R BsF ] 0 2014-10-16 13 .42 DOI:10. 13207/j. enki. jnwafu. 2014. 11. 085
[ 2% H B s A - http: //www. enki. net/kems/doi/10. 13207/j. cnki. jnwafu. 2014. 11. 085. html

EFNRaBEEZETHRAKAKAERS
T E R EE

F R, a4wt,m gL E K
CLUNTH A RS K VS 51 220 A% 1 IE 58 0440042 LA RIIBUIL B A% B 1070 325 044001
3 PHAZ P TR BRVGA PE AL 5 X A A5 /K ) AR R S 06 28 BV P22 71004854 BRVE i B B RTS8 . B VS 7542 710025)

[ ZE] [EMY @GS T TSR T 58 X 2 MmO 0 7K PR 58 25 i i SR S A/, K053k Bl
PG48 KT Ay 191, 35 90 30 43 BB Vi OB /K Ak B A7 T T LA ) < i 8 R K 8 AT T 28 A K 8k B T 1T D L i 2 Rk
JEE W TS LA R ) 53 22745 (KM K B AR K 30D 10 D D0 8 A% S /K PR BT 25 i T SR R B Sk kb R R R KT 9 8
A YK SCHERE RS OR R AR AS ( U SE RORL IR RS W T R A TR M DX O AR AR R B A ) R R A oK
MK R A I AR S B & N O 7 BE-RBE i 22 [0 26 550 00 A5 B, I FH R K T 7 35 305 00 5 908 L P s ok i AT 3
WE . DE5RY KR 55 G Wy I G e 3 L 24 15 /K P 58 10 JO et s o Y00 30 B8 85 YT 3 A 5 0¥ K R e e (] 2 5 e T
AR T R X AR ST IR A 0 R A FE K AT A K KT 3 A BT T 22 1)K PR R AR
5 E 3 AR F BT T B EAXTR2E R 0. 1206 ~1. 47 %, B AR X R 2254 0. 09 %6 ~2. 02 % , AT L35 7 2 A FUi
T7 5 IR B R . DS i8 ] SR KT 7K 1458 25 o I (B T FH 48 S SOK R K 5% 5 0 Ak FC BRIk BRBE 35 Y da il %) #E 3
5 R A 5 DX 0 T 4R 8 O e HLR BRI R S

[RBIRT  KEREEZ &L 5 T I 43 B s 220 PR D UL 5 0 - B 81 s RBE 1 28 ) 4% 5 K]

[(hESES] X522 [X##rERL] A [xZHS] 1671-9387(2014)11-0175-08

Sectional and seasonal calculation and model prediction of
water environmental capacity of Sushui River
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(1 Yuncheng Water Resources Committee Of fice ,Yuncheng ,Shanxi 044004 ,China;
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Abstract: [Objective)] This study aimed to establish seasonal calculation model and prediction model
for water environment capacity suitable for arid and semi-arid watersheds. [Method] Based on traditional
water environmental capacity calculation model, factors influencing the ecological environment capacity of
river in arid and semi-arid basins were investigated. Sectional (upstream,midstream,and downstream) and
seasonal (plentiful,flat, and withered) water environment capacity calculation model and neural network
model with adaptive adjustment of particle swarm-RBF were built using hydrological, environmental, eco-
logical ,and economic data of Sushui River Basin. Water monitoring data and historical data of Sushui River

were also used to validate the established models. [Result] Main factors influencing ecological environment
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capacity in arid and semi-arid basins included the original concentration of pollutants in water, the current

water environmental quality standards, distance to river, river flow, sewage emission and discharge time.

The calculated and predicted water environmental capacity values of Sushui River at the three sections and

three seasons were very close with calculation relative error and prediction relative error of 0. 12% —1.47 %

and 0.09% —2.02% ,respectively. [Conclusion] The predicted water environmental capacity of Sushui Riv-

er can be used to guide water resources optimal allocation of Sushui River and water environmental pollu-

tion control. The established calculation model and prediction model have positive significance for the sus-

tainable development of arid and semi-arid basins.

Key words: water environment capacity; river section; seasonal rivers; particle swarm algorithm; RBF

neural network; Sushui River
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Table 1 Comparison of RBF,PSO-RBF and AAPSO- RBF neural network algorithms
i RS B2 PEARIEL T RART R/ %
Model Control accuracy Iterations Max relative error
RBF 0.05 10 145 9.557
PSO-RBF 0.05 1125 8.125
AAPSO-RBF 0.05 579 6.814
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& 2 2008—2011 F£HAA COD KIRFERE AAPSO-RBF AT HERBIRE
Table 2 Calculated value and relative error of Sushui River COD water environmental capacity

from 2008 to 2011 by AAPSO-RBF model

[ Upstream

il Midstream

i Downstream

FE N

T THmW/G-E D WMBEEG | REG D WAMRE/Y HRRE/GE D RRE %
Calculated value Calculated error Calculated value Calculated error Calculated value Calculated error

2008 444,00 0.13 855.99 0.96 2 699.98 0.35

2009 545.91 0.12 1 016. 95 1.14 2 911.98 0.19

2010 690. 36 0. 96 1 669. 24 1.45 2792.37 0.02

2011 732.82 1. 14 1252.13 1.47 3 785.25 0. 86

*R 3 2011 £ 1—12 A#&AKA COD kHERE AAPSO-RBF #H A+ EH{E

Table 3 Predicted value of Sushui River COD water environmental capacity from January to
December 2011 by ACPSO-RBF model t/H
A it i T A L i T
month Upstream Midstream Down stream month Upstream Midstream Down stream
1 61.40 105. 30 316. 89 7 126. 74 200.92 631.23
2 70. 87 114. 34 316. 69 8 118.16 216.71 630. 89
3 37. 88 57.63 163. 35 9 61.93 104. 82 316. 20
4 34.13 55.59 160. 74 10 64. 27 109. 28 321. 26
5 53.83 73.72 180. 98 11 84.71 128. 48 340.08
6 28. 80 52. 26 159. 31 12 61.38 105. 46 316.70
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SO-RBF & M4 45 Ry 3 2, Hof A 245 s 80l

8 B & E T UK 2 L W H iR AAPSO {4k 5 %
B s 0 2 A 1A R AR I A 3% B K B
Bz & . AAPSO-RBF [ #1th Z 50 M h. C =
1.2,6,=0.7,w,=0. 01 ;B FHE M= 24, 5 KiELAR
B 1000, BRIEMEICEH B A A N R HE
LA E

#2000 —2007 4 8 AF Ay B RL (75 G4 1 fif 1t L 7K
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|G G b G < R SR LI RN SO N (VAR S/ B
TR ORI A SO ME AU ZRFE A, IR AAPSO-
RBF #1282 , 15 3] 53 Bt AAPSO-RBF i 25 %) 2% 3
HZER Sy 8-24-1,

4.2.3 FAA RS H K 20082011 4EH 2011
AEEE A ORGSR R L YR
ST /T D N VAR T S/ B R - iV T O B2 R o )
A Sy YL A 56 AR B s A AU 254 1) AAPSO-RBF
RO A% A N % BOK AR i 45 . |3
— MG B S AE (CHD) & Bl (. £ 4 2 2008 —

2011 AF KT COD 7K ¥R 5% 25 f5t 70000 {8 B2 A0 XF i3
2,35 R 2011 4F 1—12 A #/Ki COD /K #8552
HWMAE . ZRG XS Lo 2~5 ] 1, A2 SR K T 3
AW T 22 18] K 5% 25 T S A S IOE A 2 L 5
SERAARTR 25K 0. 12% ~ 1. 47 % . T A0 X 358 2%
0,092 ~2.02% » AT WL+ 55 2 FU I RS 38 5
. AAPSO-RBF 25 W 25 1530 () 3 7K 0] 7K 3 55 25
5 AAPSO-RBF #128 [ 45 43 25 | 43 BE U A 45 51
AH Y0 U % T O AT AT I

% 4 2008—2011 4 3RIK5A COD KERE R 8 AAPSO-RBF 4 2 i 71 il 2 0 48 X iR 2
Table 4 Predicted value and relative error of Sushui River COD water environmental capacity from

2008 to 2011 by AAPSO-RBF model

[ Upstream

il Midstream

F % Downstream

AR
Year ML/ (e« 451)

Predicted value

MR 2/ %

Predicted error

TG/ (e 45D

Predicted value

M2/ %

Predicted error

A/ (e 45D M52/ %

Predicted value Predicted error

2008 439.78 1.47 845. 67
2009 551. 04 1.99 1019.45
2010 687.42 2.02 1 665. 89
2011 729.76 0.27 1 255.65

0.27 2 701. 66 0.09
0.31 2 910.21 0.23
0.49 2.794.77 0.02
0.51 3784.12 0. 48

Fz 5 2011 F 1—12 AR COD kI ERE AAPSO-RBF &£ 2 f Ft &

Table 5 Predicted value of Sushui River COD water environmental capacity from January to
December 2011 by ACPSO-RBF model t/H
A it bl T iE Ay LW rh il T i
month Upstream Midstream Downstream month Upstream Midstream Downstream
1 61.02 106. 8 316. 81 7 125.79 201.52 631.05
2 70. 31 114. 83 316.61 8 117.67 217. 312 630.71
3 37.39 55. 89 163. 37 9 61.63 106. 13 316. 11
4 33.93 57.58 160. 73 10 63. 87 108. 88 321.24
5 52. 66 79.02 180. 35 11 83.48 131. 205 340. 31
6 28.75 51.51 159. 28 12 61.11 103. 825 316. 61
41 Dong F,Peng W Q. Liu X B, et al. Study on calculation of water
N
5 =H B environmental capacity of river basin [J]. Water Conservancy

DAMGES TiE G T T 2R T Ry
VAT 38 7K BB 25 o 1 3 R R T AR A

2) FR TSR T 25 S wT 0 ORI L R
KBS A T RE S WO A S 0 TR A A
PR 2N 0. 12% ~ 1. 47% . 5 {8 AH %1% 2% 4
0.09%~2.02%,

3) JUT ST T RN 2 T X T 3 ) B 4 2R
W3 A TR R K PR A e 1 O 2L T DA R R
KRS B 45 5, 508 ] AAPSO-RBF B £5 M 2% 43 4
A3 BT K PRI 25 i 0 45 AR R L BT AAP-
SO-RBF Hft 28 [ £ 5000 o] 3 K A58 25 1 AT AT HY
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