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Foreword 

This document (EN ISO 4373:2008) has been prepared by Technical Committee ISO/TC 113 "Hydrometric 
determinations" in collaboration with Technical Committee CEN/TC 318 “Hydrometry” the secretariat of which 
is held by BSI. 

This European Standard shall be given the status of a national standard, either by publication of an identical 
text or by endorsement, at the latest by April 2009, and conflicting national standards shall be withdrawn at the 
latest by April 2009. 

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent 
rights. CEN [and/or CENELEC] shall not be held responsible for identifying any or all such patent rights. 

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following 
countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, Cyprus, Czech 
Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, 
Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, 
Sweden, Switzerland and the United Kingdom. 

Endorsement notice 

The text of ISO 4373:2008 has been approved by CEN as a EN ISO 4373:2008 without any modification. 
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Foreword 

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies 
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO 
technical committees. Each member body interested in a subject for which a technical committee has been 
established has the right to be represented on that committee. International organizations, governmental and 
non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely with the 
International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization. 

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2. 

The main task of technical committees is to prepare International Standards. Draft International Standards 
adopted by the technical committees are circulated to the member bodies for voting. Publication as an 
International Standard requires approval by at least 75 % of the member bodies casting a vote. 

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent 
rights. ISO shall not be held responsible for identifying any or all such patent rights. 

ISO 4373 was prepared by Technical Committee ISO/TC 113, Hydrometry, Subcommittee SC 5, Instruments, 
equipment and data management. 

This third edition cancels and replaces the second edition (ISO 4373:1995), which has been technically 
revised. 
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Hydrometry — Water level measuring devices 

1 Scope 

This International Standard specifies the functional requirements of instrumentation for measuring the level of 
water surface (stage), primarily for the purpose of determining flow rates. This International Standard is 
supplemented by an annex providing guidance on the types of water level measurement devices currently 
available and the measurement uncertainty associated with them (see Annex A). 

2 Normative references 

The following referenced documents are indispensable for the application of this document. For dated 
references, only the edition cited applies. For undated references, the latest edition of the referenced 
document (including any amendments) applies. 

ISO 772, Hydrometry — Vocabulary and symbols 

IEC 60529, Degrees of protection provided by enclosures (IP Code) 

IEC 60079-10, Electrical apparatus for explosive gas atmospheres — Part 10: Classification of hazardous 
areas 

3 Terms and definitions 

For the purpose of this document, the terms and definitions given in ISO 772 apply. 

4 Instrument specification 

4.1 Performance classifications 

The parameters of performance of a water level measuring device shall be described by the classification 
categories of uncertainty, temperature range and relative humidity so that the overall performance of the 
equipment may be summarized in three digits. 

4.2 General 

Water level measuring devices shall be classified in accordance with the performance classes given in 
Table 1 that account for the resolution to be achieved and the limits of uncertainty required over specified 
ranges. 

It should be made clear whether these levels of attainment can only be achieved by the use of special works, 
for example installation within stilling wells. It is also important to remember that in the measurement of stage, 
uncertainty expressed as a percentage of range gives rise to worst case uncertainty in the determination of 
stage at low values of stage. This is highly significant for the measurement of low flows and should be taken 
into account in the design of equipment for this purpose. 
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The manufacturer has to state the physical principle of the measuring device in order to allow the user to 
judge the device's suitability for the proposed environment. 

Table 1 — Performance classes of water level measuring devices 

Class Resolution Range Nominal uncertainty 

Performance class 1 1 mm 

2 mm 

10 mm 

1,0 m 

5,0 m 

20 m 

u ±0,1 % of range 

Performance class 2 2 mm 

5 mm 

20 mm 

1,0 m 

5,0 m 

20 m 

u ±0,3 % of range 

Performance class 3 10 mm 

50 mm 

200 mm 

1,0 m 

5,0 m 

20 m 

u ±1 % of range 

4.3 Maximum rate of change 

As water levels may rise and fall rapidly in some applications, in order to provide guidance on suitability, the 
manufacturer shall state on the equipment specification sheet and in the instruction manual: 

a) the maximum rate of change which the instrument can follow without damage; 

b) the maximum rate of change which the instrument can tolerate without suffering a change in calibration; 

c) the response time of the instrument. 

4.4 Environment 

4.4.1 General 

Water level measuring devices shall operate within the ranges of temperature in 4.4.2 and the ranges of 
relative humidity in 4.4.3. 

4.4.2 Temperature 

Water level measuring devices shall operate within the following temperature classes: 

Temperature class 1: −30 °C to +55 °C; 

Temperature class 2: −10 °C to +50 °C; 

Temperature class 3: 0 °C to +50 °C. 

4.4.3 Relative humidity 

Water level measuring devices shall operate within the following relative humidity classes: 

Relative humidity class 1: 5 % to 95 % including condensation; 

Relative humidity class 2: 10 % to 90 % including condensation; 

Relative humidity class 3: 20 % to 80 % excluding condensation. 
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4.5 Timing 

4.5.1 General 

Where timing, either analogue or digital, is part of the instrument specification, the timing method used shall 
be clearly stated on the instrument and in the instruction manual. 

NOTE It is recognized that digital timing is inherently more accurate than analogue timing. 

4.5.2 Digital 

The uncertainty of digital timing devices used in water level measuring devices shall be within ±150 s at the 
end of a period of 30 days, within the range of environmental conditions defined in 4.4. 

4.5.3 Analogue 

The uncertainty of analogue timing devices used in water level measuring devices shall be within ±15 min at 
the end of a period of 30 days, within the range of environmental conditions defined in 4.4. 

5 Recording 

5.1 Chart recorders 

Where a chart recorder is to be used as the primary source of data, the resolution and uncertainty parameters 
shall take account of changes in the dimensions of the recording medium due to atmospheric variables. 

NOTE Chart recorders have been superseded to a large extent by data logging devices. However, they are still used 
as back-up units or to provide rapid visual assessment of flow changes on site. 

5.2 Data loggers 

A data logger shall be able to store at least the equivalent of four digits per reading. Where a data logger 
includes the interface electronics, the resolution and uncertainty shall relate to the stored value. 

6 Enclosure 

The performance of the enclosure shall be stated in terms of the IP classification system in accordance with 
IEC 60529. It shall be stated whether or not any parts in contact with water are suitable for contact with 
potable water. It shall be stated whether or not the equipment may be used in a potentially explosive 
environment in accordance with IEC 60079-10. 

7 Installation 

The manufacturer shall provide clear instructions for the installation of water level measuring devices. 
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