
FAO IRRIGATION AND DRAINAGE PAPER

lysimeters

by

a. aboukhaled
professor of university of lebanon

and fao soil and water management specialist

in collaboration with

a. alfaro
j irrigation consultant and

former professor, department of agriculture
and irrigation engineering, utah state university

and

m. smith
technical officer (water management)

water resources, development and management service
fao, rome

Techn. Hochsttitii'e Da
lns?ite; fur Wasseib

Fachgebie* KonFAwktiv^f^f,••?-=«»!bau

FOOD AND AGRICULTURE ORGANIZATION OF THE UNITED NATIONS
Rome 1982



CONTENTS

Page

1. INTRODUCTION TO LYSIMETRY 1

2. BACKGROUND TO LYSIMETRY 6

2.1 Definition 6

2.2 History 6

3. CLASSIFICATION OF LYSIMETERS 8

3.1 General Concept 8

3.2 Non-weighing Lysimeters 9
3.2.1 Drainage lysimeters without water table 10
3.2.2 Compensation lysimeters with constant

groundwater table 13
3.2.3 Compensation lysimeters with constant

surface water level 14
3.2.4 Special types of drainage lysimeters 16

3.3 Weighing Lysimeters 20
3.3.1 Mechanical weighing lysimeters 20
3.3.2 Electronic weighing lysimeters 27
3.3.3 Weighing lysimeter with hydraulic load cells 29
3.3.4 Floating lysimeters 34

4. SPECIAL CONSIDERATIONS IN DESIGN AND OPERATION OF LYSIMETERS 37

4.1 Monolith versus Filled-in Lysimeters 37

4.1.1 General principles 37
4.1.2 Monolith lysimeters 37
4.1.3 Ebermayer lysimeters 38
4.1.4 Filled-in lysimeters 38
4.1.5 Field data of filled-in lysimeter studies 39

4.2 Free Drainage versus Suction-controlled Drainage
Lysimeters 41

4.2.1 Free-drainage lysimeters "̂  41

4.2.2 Suction controlled drainage lysimeters 42

4.3 Lysimeter Walls 45

4.4 Lysimeter Area • 47

4.5 Lysimeter Buffer Area 48

4.6 Discussion and Conclusions on Design and Operation 49

5. THE APPLICATION OF LYSIMETERS IN CROP WATER REQUIREMENT AND
SOIL-WATER-PLANT STUDIES 51

5.1 Lysimeters in Crop Water Requirement Studies 51

5.1.1 Measured and calculated reference crop
evapotranspiration 51



vi

5.1.2 Lysimeter measured reference crop evapotrans-
piration and maximum crop evapotranspiration 53

5.2 Other Field Methods for Water Use Determinations 54

5.2.1 In situ soil water content measurements 54
5.2.2 Vapour flow or micrometeorological methods 57
5.2.3 Energy balance method i 59
5.2.4 Remote sensing approach 59

REFERENCES 61


