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Mathematical analysis methods and suggestions on algae proliferation potential in
main canal of Middle Route of South-to-North Water Transfer Project
ZHANG Zhihao' , DU Zhaolin"*, LEI Xiaohui* , QUAN Jin®* , CAO Huizhe' ,ZHENG Tong' , WANG Peng’
((1. School of Environment , Harbin Institute of Technology , Harbin 150090, China;
2. Agro-Environmental Protection Institute , Ministry of Agriculture , Tianjin 300191, China;
3. China Institute of Water Resources and Hydropower Research s Beijing 100038, China)

Abstract; Addressing the algal proliferation risk in the Middle Route of the South-to-North Water Transfer Project, the trend of
the accumulation of nutrients is estimated for the entire Middle Route by applying the Vollenweider model and assuming nitro-
gen and phosphorus nutrients and the atmospheric deposition of algae spores as the source of sinking and averaging nitrogen
deposition in Henan, Shandong and Beijing-Tianjin-Hebei regions and phosphorus deposition of the whole country. The results
show that the cumulative concentration of nutrients in the canal exceeds the eutrophication threshold at Sanlitun monitoring
point and beyond. Taking into account the effects of algae spore settlement in the atmosphere, the reported spatial distribution of al-
gae is fitted by coupling with the Monod model. In the main canal of the Middle Route, algae grow at the rate of 0. 21/d~0. 46/d,

with the relative median error of 23. 71%. Based on the results achieved,a monitoring scheme is proposed to improve the accuracy
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of algal bloom forecasting.

Key words: Middle Route of South-to-North Water Transfer Project;algal bloom;atmospheric deposition; spore settlement; cu-

mulative concentration
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Tab. 1 Algal density distribution along Danjiangkou Reservoir and main

canal of Middle Route of South-to-North Water Transfer Project[*]
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Tab. 2 Total nitrogen and total phosphorus contributed by atmospheric deposition in main canal of Middle
Route of South-to-North Water Transfer Project

BB FRK/km JESE/m RKRBEEEEA/hm? PRI/ BSUE/ (mg - LD BESTEA(E/ (mg - LD
Va2 — &K 48.9 56.0 610. 03 0. 148 0.010 0. 008
Ve 43 — R %E 102.1 53.5 1 259. 84 0.072 0. 020 0. 017
W 25 — U HE 208. 5 50. 8 2 516. 10 0. 036 0. 040 0.033
Ve 45 — Th e 298. 8 45. 4 3536. 91 0.026 0. 056 0. 047
Vel 2 — w3k 334.6 40. 7 3930. 09 0. 024 0. 062 0. 052
M 75— =8k 393.5 38.9 4562.73 0. 020 0.072 0. 060
Wy 75, — B9 428.0 35.9 4 925. 06 0.019 0.078 0. 065
W 22 — 5 75 5 438. 4 34.1 5 033. 09 0.019 0. 080 0. 066
Ve 78— hn g 452.7 33.6 5 180. 73 0.018 0. 082 0. 068
Ve 4% — i 531. 8 32.9 5 978. 55 0.016 0. 095 0.079
Ve 75 — e 609. 4 28.8 6 730. 19 0.014 0. 107 0. 089
W25 — =i 657. 7 24.9 7 182. 50 0.013 0.114 0. 095
Ve 4% —FE T 712.7 22. 4 7 683. 04 0.013 0.122 0.102
B 43, — S ymf 778.0 19.6 8 257. 27 0. 012 0.131 0. 109
Va2 — T RS 835. 2 16.3 8 742. 37 0.011 0. 139 0.116
W 75, — HI e 865. 7 13.3 8994, 21 0.011 0.143 0.119
Ve Zs — AT B 959. 5 11. 8 9 738. 93 0.010 0. 154 0.129
W45 — b5 1267.0 7.0 12 860. 05 0. 008 0. 204 0. 170
x3 BAKLEARETRERERKERGHE
Tab. 3 Algae growth rate in main canal of Middle Route of South-to-North Water Transfer Project
e R/ BRI/ RS/ e RIS/ BRI EREE/
(mg+ LD (mg+ LD e dbH (mg+ LD (mg+ LD e db
W25 — 1% 2.010 0.018 0.21 Ve 4% — T 2.095 0. 089 0. 35
W 25 — K% 2. 020 0. 027 0.23 Py 78 — i FH 2. 107 0. 099 0. 36
Mg 25— PUZE 2. 040 0. 033 0.27 Fgas—=Hif 2.114 0. 105 0. 37
b7 — Sk 2. 056 0. 047 0. 29 V28— Fa iRy 2.122 0.112 0. 38
Ve 2, — i Bk 2. 062 0.062 0. 30 By 43, — 2 ymf 2.131 0.119 0. 39
Ve 43— =B 2.072 0. 070 0. 32 V28— Fa RS 2.139 0.126 0. 40
W 7 — B %€ 2.078 0. 075 0.33 W 72 — H R 2. 143 0.139 0. 40
o S EERS 2. 080 0.076 0.33 Va2 — A B 2.154 0. 149 0.41
W) 22— hn ¢ 2. 082 0.078 0.33 B 75 — Ak 5 2. 204 0.180 0. 46
x4 BAKLBAPRETFRELELBERE
Tab. 4 Algae quantity in main canal of Middle Route of South-to-North Water Transfer Project
BB A% K P E s E%)1 =Fh E S A JUES
IR FEREE/ T4« LD 12. 25 13.77 15. 84 21.97 29. 85 33. 85 42. 04 47.89 49. 82
MFIIER/ (LA « hm? « al) 19. 10 3.90 3.80 3.50 3.30 5.50 3.30 3.50 4. 00
KRR/ OIS - LD 13.77 15. 84 21.97 29. 85 33.85 42,04 47. 89 49. 82 52. 63
RE piN | EHEI =HE MWSE EI80) T RZR HH oA Jeae
IR FEREE/ T4 - LD 52. 63 72.42  100.37  123.57  157.47  211.56  275.46  317.55  497.87
fFUIRER/ (24 « hm? « a!) 4. 50 3. 60 0 0 0 0 0 0 0
KRR/ OIS - LD 72,42 100.37  123.57  157.47  211.56  275.46  317.55  497.87 2 525.66
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Fig. 1 Fitting curve of algae quantity in main canal of Middle

Route of South-to-North Water Transfer Project
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