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the discharge is estimated from the area under the tracer concen
tration versus time curve, but because the concentration varies 
across the section it is more usual to measure the mean concentra
tion (weight per unit area) of tracer at the section. In this case 
the discharge velocity is derived and hence the discharge when the 
depth of the movement is known.

(c) Time Dilution Methods
A continuous injection of a known amount of tracer is made 

and at a point downstream where the tracer is well mixed with the 
bedmaterial samples are taken at certain intervals. When the samples 
show constant concentration of the tracer, equilibrium is reached and 
the dilution gives a direct measure of the bed-material transport rate.

However, the lengths of channels where the experiments were 
performed were not sufficient to give the tracer the opportunity of 
dispersion so that the results of the time and space distribution of 
the tracer could not be compared with theoretical calculations.
Neither did the flume experiments give any indication on how the 
mixing length and the depth of penetration can be estimated under 
field conditions.

A report was presented on field work performed during 1963-64 

on the river Idle / c /. Although the conditions were far from ideal, 
interesting results were obtained. They indicated the very important 
point, that with radioactive tracers the time-integration method would 
be most useful for bed-load transport measurements at high rates, 
where the time required, for the passage of the tracer pulse is likely 
to be small in comparison with the rate of change of flow conditions. 
The space-integrating method would be more useful at low discharge 
rates or when widely varying flow conditions could be anticipated.
2.2. Fran ce

In France bed-load movements are undertaken in co-operation 
between a group of the Commissariat a 1'Dnergie at Saclay and the 
Laboratoire National d 'Tiydraulique at Chatou- This co-operation has 
resulted in a number of field studies in various rivers in France 
and in Africa. The results of these studies have been extensively 
published [_ 7S8,9_ . In the summer of 19^3 a team went out on an 
IAEA technical assistance assignment to Cambodia\ the report of this 
mission is now released [ 10_/. Methods have been developed both for
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studying pebbles, sand and very fine inactions of sedimeM raster--.!.
For the time being, laboratory research is proceeding on seve

ral lines In Chatou, radioactive and fluorescent tracers are being 
used to study the validity of the quantitative methods suggested by 
the English group * In Saclay particular emphasis is placed on methods 
that will directly-give the depth of penetration of the labelled 
material} two methods were described during the meeting.

Further, labelling of fine fractions and flocculated material 
is the subject of fundamental studies and finally, the health prob
lems in the use of labelled material are being investigated with the 
aim of drafting regulations for this purpose.
2 .3 . Yugoslavia

In Yugoslavia a group at the Institute for Development of- 
Water Resources "Jaroslav Cerni" works together with scientists of 
the Federal Nuclear Energy Commission on similar problems. research 
started on the Yelika Morava river in 1 9 6?“ The ultimate goal of 
the work is to measure carefully the bed—load transport 01 the Danube, 
in order to evaluate the problems that may arise from the construc
tion. of a dam across the Danube at Djerdap (the Iron ^atc). In this 
connection the Agency has placed a research contract with this group, 
the first annual report of which was presented at the meeting 7 -1_7°
2.4. Hungary

In Hungary extensive work is going on concerning coastal erosion 
problems, and in this context some work was related to narrow navi
gation channels etc, / 12,13_7* A good deal of development work is 
also related to the development of suitable tracers and appropriate 
detecting systems.
2.5. Other Countries

In other countries, not represented at the meeting, work of 
the same or similar nature is being carried out. The coastal or 
harbour studies are most well known, e.g, in Japan j_ 14_/, wether 
lands j_ 15_7, Germany / l6,17_/> Australia [_ 18,19_/ and the United 
States of America /~20,21J . Similar work is also reported from 
India 7~22 1. In rivers and irrigation canals work of a preliminary 
character is known, for example, India and Pakistan.


