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Scenario prediction and sensitivity of modeling dissolved inorganic phosphorous export
from the Yangtze River
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Abstract: Riverine transport is the principal pathway of dissolved elements from land to the sea. Based on the quantitative analysis
of human effects on the phosphorus cycling within the Yangtze River basin, we estimated the exports of dissolved inorganic phos-
phorous ( DIP) from the Yangtze River to the estuary for the period 1970 —2003, by using the Global NEWS-DIP model. Modeled
DIP export increased from 2. 45kg/km? in 1970 to 14. 05kg/km? in 2003 under the enhancing anthropogenic activities. No signifi-
cant difference between the modeled and measured values at the level of P =0. 05 is observed, and the average model error is
12.29% . Diffuse sources (including chemical fertilizer application and animal manure P input) had contributed the most in DIP
export since 1993. The contribution varied between 58.60% and 75.48% . Sewage discharge was the major source of river DIP ex-
port before 1993, with the contribution varying between 99.98% and 45.21% , while the contribution decreased rapidly since then
until to 24.81% in 2003. We also discussed possible future trajectories of DIP export based on the MEA scenarios. How to control
the diffuse nutrient inputs under enhancing human pressures will be a long-term and urgent task.
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Tab. 1 Excretion rates for different types of animals

£ : .
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Pt (ky/(d - HOK))) BESEE(% ) P RE(L/(d - HOK))) Bialt(w) (ke (R - a))
% 3.00 0.40 3.50 0.10 5.91
3 25.00 0.25 10.00 0.03 23.91
Eg 2.00 0.30 0.70 0.10 2.50
£ 15.00 0.30 7.50 0.05 17.79
R 0.10 1.54 0.56
22 VLRI R ERAEW B & it
Tab.2 Content of phosphorus in different types of crops
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% 4 2050 AEARAAT 2R PR 5 R RIS EURE (5 2000 4F HEAL)

Tab. 4 Model parameters under four scenarios of future society in 2050 ( Comparing to the year of 2000)

2050 4F
S8 2000 4F
GO 0s AM TG
KIS Q(m/a) 0.53 0.58 0.58 0.58 0.58
Qrem 0.22 0.41 0.41 0.41 0.41
Dy, 0.20 0.28 0.28 0.26 0.26
FE,, 0.22 0.43 0.43 0.44 0.44
FE,, 0.03 0.05 0.05 0.03 0.02
SR GDP( $/N) 655 104806 80283 63995 65301
H( A/km?) 213 282 293 293 287
I 0.23 0.72 0.72 0.72 0.72
R 0.05 0.18 0.13 0.24 0.27
e TN, (kg/ (km? - a)) 3425 6462 6990 6990 6726
TN,,(kg/(km® - a)) 2971 5213 5601 5601 5407
TN, (kg/(km® - a)) 2591 4206 4462 4462 4334
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(58.25kg/ (km® - a)) , Kkl GO F55-(57. 12ke/ (km® - a)) , SRJ5 & AM F55:(44. 02ke/ (km® - a) ), TG 1%
SR Y DIP 4 i3 B R A (33. 96kg/ (km” - a) ).
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Fig. 4 DIP yields(a) and contribution of different sources of phosphorus(b) under four scenarios in 2050
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