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Inversion Formula of One-dimensional Water Quality Equation for the Export

Loads of Nonpoint Sources Pollution in Headwater Area
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Abstract; An inversion formula for the export loads of nonpoint sources pollution in headwater area was established based on one-
dimensional water quality equation, and it was used to calculate the pollution loads for tributaries in the headwater catchment of
Laohutan Reservoir, in Huzhou City, Zhejiang Province of China. Monte Carlo method was adopted to determine the sensitivity about
each input parameter in the inversion formula. Because each sensitive parameter can be measured directly in the inversion formula, so
that this approach can decreased calculation error, which is often caused by the parameter estimation. Furthermore, the inversion
formula can be adopted to calculate pollution loading on any time scale. Monthly nonpoint sources pollution export loads in 2007 were
calculated by the model in the research catchment. Results showed that pollution loads in stream were significantly positive related with
flow rates (r>0.90, p <0.01), and the flow rate was the most sensitive factor in the model, followed by the nutrient concentration
and background concentration at the stream end. While, comprehensive degradation coefficient and flow velocity contributed very little
influence to the model uncertainty.
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Table 1~ Contamination yields from different sources for each sub-catchment in Laohutan Reservoir watershed, 2007/kg-a "'

&b F R SRS Y Ak BT Y it SRS Y LB/ % Ak TG Y L/ %
FE Ek 0 77 150 77 150 0. 00 100. 00
TN KBEIK 1435 26 245 27 680 5.18 94. 82
g 1738 335 881 337619 0.51 99. 49
FE Lok 0 18 342 18 342 0.00 100. 00
TP N 52 7334 7386 0.70 99. 30
51314 56 82576 82 632 0.07 99. 93

1.5 K5 s i R i 4 i 42

AWFSE L AL, £E 2007 4F 1 ~12 J %%
FETRL K FE AR AKX 3 S i A7 2 401 7K ot s il F 43 A
JEAR U0 B S PR A% 0, 7E 4% S i B R BeoR 2k ik
6 A 7T W I T T B K T 0 B T A A% ST
AR Sk N 32 N T Y i s ), B SR 7K 5 W 0 UG v
A% ST PE T 8 1T 7K 5T 48 Ax TN R B8Pk i 4 R
B A 2 0 43 O B Y I R, TP AR R B 2O
OB 2 I R . A% S R U T A TS e 1 W
W TET F S0 KB VR BE AR R R BT R MR B (¢)/
mg-L™") O AR B ARG L, = ¢,0t T4
15O YA EE A S A ey AR DU E A5 SR, TN, TP |
PRI T B BEAE AR A A K, P 4 43 0 ol (1. 260
+0.401) F1(0.027 +0.008) mg-L~'. 2007 4 3 %
TBR B3 Q (m®-s ™) AR 24 7k SC W il
i B0 A A B 2 3 S U AR K T AR L ] 4 B A
B, A7 Yk T TED A A 52 I A 7 ( Area velocity flow
module, ISCO2150, Isco, Inc. US).

2 HRE5IR

2.1 IR G RER R

20°C FASIKAR B 52 50 = 450 5, Wl i TN Fi TP
(25 W 22 8055 990 8 0.020 d ™' A1 0.019 d™" i
PRIG B R B0 0.60 7, 2238 (4) 1 1E J5 A [R5 48]
TN 1 TP (25 G B il 72 8000 3R 2. 27 65 [ i &R B
KR L UL AF K SCK T S B AR A AE AN TR Y
A A R BRI AL 5.
2.2 AR B sk T e W i o e

2007 AF 7K J5T e A HE o, R oK R FRAK
R 3 X TN WAEFHwEY BT T 2.0
mg L™, A 8k (2.21 £0.49) . (2.51 £0.26) Fi
(2.32 +0.44) mg-L™", TP (¥4 F ¥ ¥k B 7F 0. 1
mg- L' 78 47 U Bl , AR S 85 9 4 o (0,09 +
0.03) . (0.11 £0.03) F1(0.07 £0.03) mg-L~', TN
TP e B2 A H BrIal i sh Ak, th T 3 A i siA &
AL AL 2 28 BE AR O0 . B DA 1 3 . 7K SO 4%



8 1] VR A8 255 70 R YT A i TS S W AT e B AR K SR T R 38 T 1 1771
®2 KRIERM TN, TP SHEMB AL
Table 2 Validated comprehensive degradation coefficients
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W% 0.119 0.125 0.151 0.203 0.259 0.309 0.375 0.376 0.291 0.221 0.180 0.136 0.247 £0. 101
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Hg 0.118 0.125 0.151 0.202 0.258 0.308 0.374 0.375 0.290 0.220 0.180 0.136 0.246 +0. 101
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Fig. 1 Relationship between TN, TP loads and flow rates for each tributary
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Fig.2  Nonpoint sources TN, TP export loads about each

sub-cathment in Laohutan Reservoir
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