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Tracers in Hydrology
III. Planning and experimental design

III. Planning and design

1. Planning an experiment

2. Tracing surface water –
discharge measurement + 
hydrograph separation
(basin outflow)

3. Tracing the unsaturated
zones (recharge studies)

4. Tracing ground water

5. Tracing surface-
groundwater systems

Competence, capacities

• Chose the right tracers for
your specific study

• Define a tracer design

• Calculate the tracer amount

• Estimate the travel time 
and concentration

• Carry out the injection

• Plan the sampling

• Measure the tracer
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Discharge Measurement
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Discharge Measurement
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Discharge Measurement
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Discharge Measurement
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Discharge Measurement
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Discharge Measurement
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Discharge Measurement

Prof. Dr. Christoph Külls 9



Discharge Measurement
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Discharge Measurement
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Discharge Measurement
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Hydrograph Separation
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Hydrograph Separation
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Hydrograph Separation
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Single Well tests
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Single Well tests
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Single Well tests
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Single Well tests
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Single Well tests
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Planing a Tracer Test
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Planing a Tracer Test
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Planing a Tracer Test
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Planing a Tracer Test
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Planing a Tracer Test
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Submission of assignments

• Saturday 24:00, email: christoph.kuells@fh-luebeck.de

or info@uhydro.de

• Assignment 1: about ½ page, written

task, choice of tracer, justification

• Assignment 2: about ½ page, written

with Excel table, task, choice of method,

calculation, result, sensitivity

• Assignment 3: Plan for a tracer experiment, 

choice of tracer, calculation of amount, map

(OpenStreetMap), distances, sampling locations,

sampling intervals, + annexes (calculation of

breakthrough curve)
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