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Response 

In his response to my original paper (Ward, 2008), Prof. Pissart 

raises a number of interesting points that require clarification 

in this response. I would like to thank Prof. Pissart for the 

detailed attention given to the paper. 

Prof. Pissart states that I disagree with the conclusions of 

Close-Lecocq et al. (1982) and Lemin et al. (1987). If this 

refers to the conclusion in those papers that the suspended 

sediment yield of the Meuse increased substantially between 

the late 19th and 20th Centuries, then the conclusion of my 

original paper did not in fact disagree with this per se. Rather, 

it is shown that it is not possible to state this conclusion 

based on the methods used in the former studies. Indeed, the 

increases in suspended sediment yield noted in the papers of 

Close-Lecocq et al. (1982) and Lemin et al. (1987), in relation 

to the estimate of Spring and Prost (1883) almost a century 

earlier, may result from methodological differences and inter-

annual variability. 

With regards to the methodological differences, the estimate 

of Spring & Prost (1883) is based on adding daily estimations 

of suspended sediment yield (based on measurements of daily 

discharge and suspended sediment concentration at Liege) 

over an entire year. However, Close-Lecocq et al. (1982) and 

Lemin et al. (1987) measured discharge and suspended sediment 

concentration mainly on days with relatively high flows (for 

less than a year of observations), and used these to establish 

sediment rating curves. These rating curves were then applied 

to longer discharge time-series in order to estimate a mean 

annual sediment yield. In my paper I illustrate how using such 

a method with the Eijsden data may lead to an overestimation 

of suspended sediment yield. Admittedly Eijsden is downstream 

from Liege, but nevertheless a similar change of gradient in 

the log linear regression curve can be expected for both 

datasets. 
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With regards to the increase in suspended sediment yield 

reported by Close-Lecocq et al. (1982) and Lemin et al. (1987) 

possibly being the result of interannual variability, this occurs 

due to the fact that the measurements in those studies (and 

those of Spring and Prost, 1883) were taken for (at most) one 

year. Hence, even if we were to assume that these three 

estimates provide exact descriptions of the suspended sediment 

yield in those particular years, this does not mean that the 

higher values obtained by of Close-Lecocq et al. (1982) and 

Lemin et al. (1987) provide evidence of increased mean annual 

sediment yield. Rather, they would provide evidence that the 

sediment yield in those particular years was higher than in 

the specific year studied by Spring and Prost (1883). In my 

paper I show that the interannual variability of suspended 

sediment yield for the period 1995 - 2005 at Eijsden is huge 

(o = 231,000 Mg, minimum - 73,000 Mg, maximum = 725,000 

Mg). The sediment yield estimates of all three papers considered 

in this study (i.e. Spring and Prost, 1883; Close-Lecocq et al., 

1982; and Lemin et al., 1987) all fall well within this range. 

In his response, Prof. Pissart states, "... it was not the inter

annual variation in load that was responsible for the increase 

in suspended sediment that we obtained because the average 

value of 388,000 tonnes resulted from a calculation that 

multiplied the different loads observed each day of the year 

by the suspended load found for the same discharge. In 

making the calculation for the period 1958-1977, the inter

annual variation was strongly attenuated...". Indeed, in the 

study referred to here by Prof. Pissart (i.e. Close-Lecocq et al., 

1982), 20 years of discharge data were used to estimate the 

suspended sediment yield. However, the sediment rating curve 

that was used was based on (less than) one year of suspended 

sediment concentration data. In my paper it is shown that 

using sediment rating curves based on such (sub-)annual time-

series of suspended sediment concentration in itself leads to a 

very large variation in estimations of suspended sediment yield. 
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Prof. Pissart states that some of the differences observed 

between the studies probably result from the different methods 

used to extract and analyse the samples of suspended sediment 

concentration. I agree that this probably causes some of the 

differences. However, as the method used at Eijsden remained 

constant over the period 1995-2005, differences in measuring 

techniques used there cannot account for the huge inter-

annual variability at Eijsden. 

The theory put forward by Lemin et al. (1987) to explain 

the increase in suspended sediment yield which they noted is 

that the canalisation of the Meuse along its entire reach 

between 1883 and 1980 would have prevented the deposition 

of sediments on the floodplain in all but the largest floods, 

and hence the suspended sediment concentration in the river 

would increase. This explanation is not mentioned in my 

original paper. Nevertheless, I did briefly discuss a number of 

parameters (land use change and rainfall erosivity) that may 

have caused an overall decrease in sediment erosion and the 

delivery of those sediments to river channels. As stated by 

Prof. Pissart, this discussion would therefore have benefited 

from a consideration of the possible effects of canalisation. I 

acknowledge that this may quite plausibly have led to a 

decrease in sedimentation on the floodplains, and hence 

increased sediment concentrations in the river. Although 

Close-Lecocq et al. (1982) did provide a short calculation on 

the importance of sedimentation on the alluvial plain between 

Namur and Liege, they also state that little is known as to the 

rate of sedimentation on the alluvial plain over the last 

century. It would be extremely useful to carry out further 

detailed geomorphological fieldwork in the floodplains, to 

quantify what effects the canalisation has had on the 

suspended sediment yield of the Meuse. 
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