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The Simulation of Adsorbed Phosphorus Pollution Load Based on GIS and the Theory of Blind Number in
Xiaojiang River Watershed
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(1.Key Laboratory of the Three Gorges Reservoir Area Ecological Environment, Ministry of Education, Chongqing University, Chongqing
400045,China; 2. Chongqing Research Institute of Environmental Science, Chongqing 400020,China )

Abstract: The dynamic calculation methods of soil erosion modulus and sediment discharge modulus were brought forward by analyzing the
key factors of yearly adsorbed load variation for Xiaojiang River Watershed in the Three Gorges Reservoir Area. The dynamic distribution
model of annual adsorbed non—point source phosphorus load, based on the watershed characteristics of hydrology, geography and non—point
source pollution, was built up. In view of space uncertainty characteristics for parameters in the model which are related to rainfall, soil, to—
pography, vegetation, soil and water conservation, sediment delivery ratio and so on, the theory of blind number was introduced to deal with
them. Applying GIS technology, the soil erosion modulus and adsorbed phosphorus load of Xiaojiang River Watershed from 1997 to 2007
were simulated and quantitatively calculated. The simulation results showed that the factor of rainfall erosion and runoff are the important
factors which effect annual variation of adsorbed phosphorus pollution load, and that the space distribution of adsorbed non—point source
phosphorus was closely related to the types of land—use, and the size of contribution rate was glebe and mix—ground, grassland, paddy field,
woodland and urban land in turn. The validation revealed that the established model in which parameters were taken as the factors of blind
number can be successfully applied for the assessment of the adsorbed non—point source pollution load for the watershed.
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Table 2 Environmental database of Xiaojiang River Watershed

K A% % A ] kI
DEM(90 m) raster 90 m F3 B/ INLHLIL DEM , BEHORAC R 2 HER R GBI = M)
+ B vector 1:400 J3 ek 352550 K A R
T H A raster AR A K R bR (15T 2) I [ ST J5 (USGS)
NDVI raster 1998 445 A IH— LR # R L
[ DBF 1955—2007 4F H {HF4 R it TARHBE [ AT IR
TS DBF TGP A S T S HRHBE 30 R
x3 REBEFHALTREEMESHIVE
Table 3 Actual soil erosion and sediment discharge in the watershed

Sy BRAEACo BBV kRt BRI AR km P AR AR kg m?
1997 29.00 2 951.0 1 557.0 562.8 2 969 106.0 1.023 8
1998 45.29 4624.1 2439.7 1683.2 8 880 497.7 1.960 8
1999 30.55 31154 1643.7 640.8 3381 012.8 1.106 7
2000 42.09 4296.8 2267.0 1 405.9 7 417 554.5 1.762 3
2001 27.48 2795.3 1474.8 492.8 2 600 119.0 0.946 2
2002 29.76 30339 1 600.7 600.7 3169 349.7 1.065 0
2003 39.34 4017.3 21195 11919 6 288 579.7 1.598 5
2004 5231 53394 2817.1 23942 12 631 743.1 2.414 8
2005 44.93 4 582.0 24174 1 648.1 8 695 527.2 19353
2006 30.57 3 110.0 1 640.8 640.0 3376 792.4 1.104 6
2007 39.37 4017.0 21194 1193.1 6294 573.7 1.598 8
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Figure 4 Spatial distribution of adsorbed phosphorus load in 2007
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Table 5 The calculation and measured value contrast of TP load in

the export of watershed

AFAry 2003 2004 2005 2006 2007 SEHME
W BFFAS TP fafai/t 28473 497.46 369.0 173.14 284.95 321.86

IKSCAR S TP i/t 319.21 634.95 378.94 246.4 322.79 380.46

&4 WS A& E MRS
Table 4 Absorbed phosphorus load each year of the Watershed export

Ay 1997 1998 1999 2000 2001

2002

2003 2004 2005 2006 2007 3

TP/t 156.2 375.3 173.3 324.9 140.5

164.6

284.7 497.5 369.0 173.1 284.9 267.6
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