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Optmal choice of massabsorption coefficient and analysis of
its influence on measured error in algor ithm of using gamma

ray tomeasure runoff ssdment concentration
Lei Tingwu"?, LiuQingkun’, Huang Xingfa’, Zhao Jun®, W ang Hui®
(1 cCollege o Hydraulic and Civil Engineering, China A gricultural U niversity, B eijing 100083, China;
2 College o Engineering, China A gricultural U niversity, Beijing 100083, China;, 3 Institute of Soil
and W ater Conservation, ChineseA cadany Sciences and M inistry of W ater Resources, Yangling 712100, China)

Abstract: Themass aborption coefficient is the basic paran eter to determ ine sediment concentration by gamma ray
count ratio in the theoretical computing formula of using ganma ray to measure the runoff sediment concentration
In this paper, a single-point method and a multi-point method are studied to detemine the mass aborption
coefficient A s for the multi-point method, the regression method to detemmine the mass absorption coefficient is
presented and the regression formula is derived to compute themass absorbing coefficient using a large number of
(multiple points) experimental data Themass absorption coefficient that makes use of a great deal of measured
experimental data to detem ine themass aborption coefficient by the regression formula has very high precision and
can get rid of the effects of the stochastic errors How ever, the single-point method can detem ine the parameter
quickly and has gecific physical concept because it estimates the mass absrption coefficient by several ecial
points In addition, the influence of the change of themass absrption coefficient on the measurement precision of
the sediment concentration is analyzed theoretically and it show s that there is direct proportional relationship
betw een the relative change of the mass absrption coefficient and that of the sediment concentration, and the
proportion coefficient is1 T herefore the validity, the advantage, disadvantage and application method of these two
methods are detemm ined
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