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Abstract: A Sobol-sequence-based GLU E (generalized likelihood
uncertainty estimation) algorithm was developed based on Bayesian
probability theory to mprove analysis of huge samples for the
uncertainty analysis of the distributed parameters nonpoint source
pollution model The method describes the global uncertainties of
the distributed parameters for multiple disturbances to assess the
model’ s simulation capability. The method was gpplied to
M PUL SE (integrated model of non-point sources pollution
processes) model The results show that the model has good
smulation cegpability, with steady, robust results for gatially
distributed uncertainties and can be gpplied to w atershed simulations
w ith gatial uncertainties

Key words nonpoint surce pollution; distributed paraneters
uncertainty analysis Sobol sequence

(integrated
model of non-point sources pollution processes,
M PUL SE)

16/34
850-854

100084)
[1- 2] (
)
[3]
14]
1 [5 6]
M onte Carlo
M PUL SE , Bayes
) Sobol GLUE ,
1
11
M PUL SE ,
: 2008-06-04
(40701057)
(1980—), (), ,

, Email: jchenl@tsinghua edu cn



M PUL SE

851

MBS

1
BRI RIS 8 .
WA B ~[sranrny
LRAUBY
I8
3T Sobol 3|
) GLUE .3
Bayes J5 % ‘
ayes Ja% | | . -
BEK B HORI N A ) PRA
1 MPULSE
, Sohol
12 Sobol GL UE
GLUE
, Beven 1992
GLUE
, N
M X N (
10, N 1000),

A7

$§ )ﬂftﬁ *;J |
BLEME |

_________

GLUE

(71

Sobol GLUE
Sobol Sobol
1976 ,
H H [8]
(s Sobol |
[8]
GLUE ,
§) UL (0
UL (8 «/_:L ‘ [M| 2
=m _
1 K Zl Ci,obs 'O
K , Ci(9
9 | y Ci,obs
( ) uL(@® 1
«C ) , UL (9
( ) UL ()
1 , UL (9
2
21
, 102°45'50" 102°47'57",
24°46' 42" 24°51'19",
, 12 7km?,
10 89km?,
22
100m x 100m
, 1255 ,
M PUL SE
M PUL SE
2000 3
., MPULSE
30mm
( ) ,



852 ( 2009, 49(6)
3 4 + 20%
31

+ 5% : M PUL SE P
M PUL SE 23 0.98 5
, 1255 , 0% ”
23x 1255 28865 = Tl
- 100
, , 23 , o l~ "
17 2, 83%, I
0.90 L L 1 1 1 1 J
y 3 0 2 4 6 8 10
N/10°
2
12, 3.5
, 1 3.0 4 /%
+ 25} 100
1 MPULSE =
3 2.0
o |
= 15L
; Ux,—
S 50
coD “4[ Y 2
| 8
OF
| «l) 3 4‘ 4: ; 1]“
N/10
CcoD CcoD 3
COD COD
3 2 1 H
( + 50% , 3000
), 12x1255 , + 100% ,
’ 8000
, A 4
' 10*
1) A= + 5%: : 4
2) A= + 20%: : '
3) A= + 50%: : 34
4) A= + 100%: ,
33
, ( ),
N , uL (9 ' 2 95%
, uL .2
VAR (UL) : 2
A /% % 95% %
2 3 / / /
2 , , 5 97 4 97. 0
, + 100% , 3000 20 91 6 2 6
, 50 95 5 94 2
100 92 8 89 8




M PUL SE

853

[ (@) A=+5%
201
=
Z 15t
g
1.0
it
0.5
0 ; A |
0.965 0.970 0.975 0.980

AR/ 10
s

0 —-
0.89 0.90 0.91 0.92 0.93

A%/ 10

0 = g S
0.92 0.94 0.96 0.98

=
#
®
&

0 = e

0.85 0.90 0.95 1.00

UL
4
, MPULSE
5

;,

© 1994-2009 China Academic Journal Electronic Publishing House. All rights reserved.

PR

- |
o |
0.90F N 059 {2 HE LA i
0.85 L .
20 40 60 80
Al / %
5
+ 12% ,
, 89 9%, 95%
89 0%,
+ 45%,
4
Sohol GLUE
M PUL SE
12x 1255
] 104 1]
Sohol Sobol GLUE
, MPULSE

http://www.cnki.net

100



854

) 2009, 49(6)

[1]

(2]

(3]

[4]

[1]

[2]

[3]

(References)

[J]. ( ), 2005, 45(3): 363-
366

SH | Feng, DU Pengfei, ZHANG Dawei, et al
ource pollution simulation in greenhouse region of D ianchi
Basin [J]. J Tsinghua Univ (Sci & Tech), 2005, 45(3):
363- 366 (in Chinese)

Nonpoint

[D] , 2006
ZHANG Davei The Development and Application of
Decision Support System for W atershed Nonpoint Source

Pollution Simulation and M anagement [D]  Beijing:
T singhua U niversity, 2006 (in Chinese)
Hamel R D, Cooper R J, Slade R M, et al Cumulative

uncertainty in measured streanflow and water quality data
for snall watersheds [J]. Trans ASABE, 2006, 49(3):
689- 701

Sohrabi T M, Shimohammadi A, Montas H,
U ncertainty in nonpoint source pollution models and
asociated risks [J]. Enviro Forensics, 2002, 3(2): 179 -
189

et al

(5]

[6]

[7]

[8]

[9]

[10]

Kao J J, Hong H J NPS model paraneter uncertainty
analysis for an off-strean reservoir [J]. W ater Resources
Bulletin, 1996, 32(5): 1067- 1079

M cfarland A M, Hauck L M. Detemining nutrient export
coefficients and source loading uncertainty using in-stream
monitoring data [J].
37(1): 223- 236

Beven K, Binley A. The futureof distributed models M odel
calibration and uncertainty predication [J].
Process, 1992, 6. 279- 298

Bratley P, Fox B. A lgorithm 659: Impleamenting Sobol’ s
quasirandom sequence generator [J]. ACM Trans M ath
Sof ware, 1988, 14(1): 88- 10Q

KaraivanovaA, Dimov |, lvanovska S, et al A quasi-M onte

J AmeW ater Resources A ssoc, 2001,

H ydrological

Carlo method for integrationw ith improved convergence [J].
L arge-Scale Scientif ic Canputing, 2001, 2179: 158- 165
L N JengShiav, HWAN G Chyi
convergence of using iterative dynamic progranming to lve
optimal control problens [J]. Indu & Eng Chen Res, 1998,
37(6): 2469 - 2478

Enhancament of the global

849 )

(References)

Bumpus J A, Tien M, Wright D, et al Oxidation of
persistent environrmental pollutants by a white rot fungus
[J] Science, 1985, 228: 1434- 1435

Blanquez P, Caminal P, Montserrat S, et al The effect of
HRT on the decolourization of the grey lanaset G textile dye
by T rametes versicolor [J]. Chem Eng L ournal, 2007, 126:
163- 169

Saucedo J EN, Barbotin JN, ThomasD. Physiological and
morphological modifications in immobilized Gibberella
f ujikuroi M ycelia [J] 1989,
55(9): 2377- 2384

Appl M icrobiol B iotech,

[4]

(5]

[6]

[7]

Bottcher U F, Trojanow skiJ, Huttermann A. New fom of
lignolytically active mycelium generated by immobilization of
protoplasts isolated from white rot fungi H eterobasidion
annosum and Polyporus pinsitus [J]. Appl M icrobiol
B iotech, 1988, 29: 380- 386

Sayadi S, Zorgani F, Ellouz R. Dewlorization of olive mill
wastewaters by free and immobilized Phanerochaete
chrysosporium cultures [J]. Appl Biochen B iotech, 1996,
56:. 265- 276

Gerin PA, A stherM, Rouxhet P G Peroxidase production
by the filanentous fungus Phanerochaete chrysosporium in
relation to mmobilization in Yiltering’ carriers [J].
and M icrobial Tech, 1997, 20: 294- 30Q
Paszczynski A, Crawford R L, Huynh V B. M anganese
peroxidase of Phanerochaete chrysosporium: Purification [J].

M ethods in Enzymology, 1988, 161(2): 264- 27Q

Enzyme



