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INTERNATIONAL ELECTROTECHNICAL COMMISSION 

____________ 

 
MARINE ENERGY –  

WAVE, TIDAL AND OTHER WATER CURRENT CONVERTERS –  
 

Part 101: Wave energy resource  
assessment and characterization 

 
FOREWORD 

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising 
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote international 
co-operation on all questions concerning standardization in the electrical and electronic fields. To this end and 
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports, 
Publicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC Publication(s)"). Their 
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt with 
may participate in this preparatory work. International, governmental and non-governmental organizations liaising 
with the IEC also participate in this preparation. IEC collaborates closely with the International Organization for 
Standardization (ISO) in accordance with conditions determined by agreement between the two organizations. 

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international 
consensus of opinion on the relevant subjects since each technical committee has representation from all 
interested IEC National Committees. 

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National 
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC 
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any 
misinterpretation by any end user. 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 
transparently to the maximum extent possible in their national and regional publications. Any divergence between 
any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter. 

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity 
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any 
services carried out by independent certification bodies. 

6) All users should ensure that they have the latest edition of this publication. 

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and 
members of its technical committees and IEC National Committees for any personal injury, property damage or 
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and 
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC 
Publications. 

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is 
indispensable for the correct application of this publication. 

9) IEC draws attention to the possibility that the implementation of this document may involve the use of (a) 
patent(s). IEC takes no position concerning the evidence, validity or applicability of any claimed patent rights in 
respect thereof. As of the date of publication of this document, IEC had not received notice of (a) patent(s), which 
may be required to implement this document. However, implementers are cautioned that this may not represent 
the latest information, which may be obtained from the patent database available at https://patents.iec.ch. IEC 
shall not be held responsible for identifying any or all such patent rights. 

IEC TS 62600-101 has been prepared by IEC technical committee 114: Marine energy – Wave, 
tidal and other water current converters. It is a Technical Specification. 

This second edition cancels and replaces the first edition published in 2015. This edition 
constitutes a technical revision. 

This edition includes the following significant technical changes with respect to the previous 
edition: 

a) Incorporation of annual energy production (AEP), formerly detailed in IEC TS 62600-102, 
as Annex A in this document and in IEC TS 62600-100. 

b) Modification to the list of terms and abbreviations 
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The text of this Technical Specification is based on the following documents: 

Draft Report on voting 

114/539/DTS 114/555/RVDTS 

 
Full information on the voting for its approval can be found in the report on voting indicated in 
the above table. 

The language used for the development of this Technical Specification is English. 

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in 
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available 
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are 
described in greater detail at www.iec.ch/publications. 

A list of all parts in the IEC 62600 series, published under the general title Marine energy – 
Wave, tidal and other water current converters, can be found on the IEC website. 

The committee has decided that the contents of this document will remain unchanged until the 
stability date indicated on the IEC website under webstore.iec.ch in the data related to the 
specific document. At this date, the document will be 

• reconfirmed, 

• withdrawn, or 

• revised. 

 

IMPORTANT – The "colour inside" logo on the cover page of this document indicates 
that it contains colours which are considered to be useful for the correct understanding 
of its contents. Users should therefore print this document using a colour printer. 
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INTRODUCTION 

This document provides a uniform methodology that will ensure consistency, accuracy and 
reproducibility in the estimation, measurement, and analysis of the wave energy resource at 
sites that could be suitable for the installation of Wave Energy Converters (WECs), together 
with defining a standardised methodology with which this resource can be described. This 
document, when used in conjunction with other Technical Specifications in this series 
(IEC TS 62600), is intended for several types of users, including but not limited to the following: 

• Project developers and investors to accurately and fairly estimate resource availability and 
mean annual energy production at a potential project site for income or return on investment 
calculations. 

• Device developers striving to accurately estimate and report potential device performance, 
or recommend a particular device design to a project developer, given specific site 
conditions. 

• Utilities and owners or operators in calculating reliability and predictability of power supply, 
as well as return on investment. 

• Policy-makers, planners, and regulators who are concerned with accurately planning usage 
of seascape among stakeholders, optimisation of resources, and power supply issues. 

• Consultants involved in producing resource data and conducting due diligence studies, who 
require a standard, compatible, and readable data format. 

Application by all parties of the methodologies recommended in this document will ensure that 
continuing resource assessment of potential development sites is undertaken in a consistent 
and accurate manner. This document presents techniques that are expected to provide fair and 
suitably accurate results that can be replicated by others. 

The wave energy resource is primarily defined using hydrodynamic models that are successfully 
validated against measured data. This document deals directly with the theoretical resource 
and the main focus of the defined methodology is to generate the resource information required 
to estimate annual energy production. The capture width of a WEC is estimated using the 
methodology presented in IEC TS 62600-100. Then, using the capture width information, in 
conjunction with the resource information generated with the methodology described in this 
document, the methodology in Annex A is used to calculate annual energy production. A 
framework for estimating the uncertainty of the wave energy resource estimates is also provided 
in Annex B. 

The development of the wave power industry is at an early stage and the significance of 
particular wave energy resource characteristics is poorly understood.  Because of this, the 
present document is designated as a Technical Specification and will be subject to change as 
more data is collected and experience with wave energy conversion develops. 

An essential element for any published Technical Specification or International Standard is to 
allow an opportunity to provide feedback on its contents to the appropriate TC 114 Working 
Group. TC 114 utilizes a standard methodology to allow this. To submit feedback such as 
proposed changes, corrections and/or improvements to this document, please send an email to 
the TC 114 Chair using the Contact TC 114 Officers feature on the IEC TC 114 Dashboard, 
accessible at www.iec.ch/tc114. On the right side of the Dashboard under Further information 
select the link to contact the TC 114 Officers. On the subsequent page find and select the Send 
Email link for the Chair to access the email tool.  

Complete all the required elements within the email pop-up. For the Subject field please include 
the document title and edition you are providing feedback for (ex: Feedback for TS 62600-1 
ED2). In the Message field, include text which summarizes your feedback and note if further 
information can be made available (note attachments are not allowed). The Chair may request 
added information as needed before forwarding the submission to the remaining TC 114 
Officers for review and then to the appropriate Working Group for their consideration.  
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MARINE ENERGY –  
WAVE, TIDAL AND OTHER WATER CURRENT CONVERTERS –  

 
Part 101: Wave energy resource  

assessment and characterization 
 
 
 

1 Scope 

This part of IEC 62600 establishes a system for estimating, analysing and reporting the wave 
energy resource at sites potentially suitable for the installation of Wave Energy Converters 
(WECs). This document is to be applied at all stages of site assessment, from initial 
investigations to detailed project design. This document is to be applied in conjunction with the 
IEC Technical Specification on WEC performance (IEC TS 62600-100) to estimate the mean 
annual energy production of a WEC or WEC array as described in the methodology in Annex A. 
This document is not intended for estimation of extreme wave conditions. 

The wave energy resource is primarily defined using hydrodynamic models that are successfully 
validated against measurements. The framework and methodologies prescribed in this 
document are intended to ensure that only adequate models are used, and that they are applied 
in an appropriate manner to ensure confidence and consistency in the reported results. 
Moreover, the document prescribes methods for analysing metocean data (including the data 
generated by modelling) in order to properly quantify and characterize the temporal and spatial 
attributes of the wave energy resource, and for reporting the results of a resource assessment 
in a comprehensive and consistent manner. 

2 Normative references 

The following documents are referred to in the text in such a way that some or all of their content 
constitutes requirements 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. 

IEC TS 62600-100:—, Marine energy – Wave, tidal and other water current converters – 
Part 100: Electricity producing wave energy converters – Power performance assessment1  

IEC/ISO Guide 98-3:2008, Guide to the expression of uncertainty of measurement 

IHO (International Hydrographic Organisation), 2008, Standards for Hydrographic Surveys, 
Special Publication No. 44, 5th Edition 

3 Terms and definitions 

No terms and definitions are listed in this document. 

ISO and IEC maintain terminology databases for use in standardization at the following 
addresses: 

• IEC Electropedia: available at https://www.electropedia.org/ 

• ISO Online browsing platform: available at https://www.iso.org/obp 

___________ 
1  Under preparation. Stage at the time of publication: IEC/DTS 62600-100:2024. 
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4 Symbols and abbreviated terms 

For the purposes of this document, the following symbols and units apply. 

The results of the resource assessment shall be presented in accordance with the SI system of 
units. Results can also be presented in terms of an alternative system of units if desired. 

Symbol Definition Units 

cg,i group velocity of the ith discrete frequency [m/s] 

CW capture width [m] 

CW,i discrete capture width [m] 

d directionality coefficient  

fi ith discrete frequency [Hz] 

fp  peak frequency [Hz] 

g acceleration due to gravity [m/s2] 

h water depth [m] 

Hm0 spectrally estimated significant wave height [m] 

J omni-directional wave power [W/m] 

Jθ wave power resolved along the direction θ [W/m] 

maxJθJ  maximum directionally resolved wave power [W/m] 

ki  wave number associated with the ith discrete frequency [m-1] 

mn  spectral moment of nth order [m2s-n] 

n number of sea states - 

MV(p) monthly variability statistic of parameter, p  

s directional spreading parameter  

Si variance density over the ith discrete frequency [m2/Hz] 

Sij variance density over the ith discrete frequency and jth discrete direction [m2/Hz/rad] 

T02 spectrally estimated average zero-crossing wave period. [s] 

Te spectrally defined energy period (also written as T-10) [s] 

Tp peak wave period [s] 

Tz average zero-crossing wave period [s] 

δ  factor insuring that only positive components are summed  

if∆  frequency width of the variance density of the ith discrete frequency [Hz] 
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Symbol Definition Units 

j∆θ  angular width of the variance density of the jth discrete direction [rad] 

0ò  spectral width  

ρ  reference sea water density [kg/m3] 

θ  direction of wave propagation [deg] 

maxJθ  direction of maximum directionally resolved wave power [deg] 

φ geographical latitude [rad] 

 

5 Classes of resource assessment 

5.1 General 

This document is intended to be applied across a range of resource assessment study types, 
from reconnaissance studies spanning a large region to detailed design studies focused on a 
specific site. The procedure to be followed when undertaking an assessment of the wave energy 
resource depends on the stage of the study and the study objectives. 

Three distinct classes of resource assessments are indicated in Table 1. A Reconnaissance 
(Class 1) resource assessment is most suitable for application over large areas of seascape 
and would typically be the first resource assessment conducted in an area. A Feasibility 
(Class 2) resource assessment is most suitable for refinement of a Reconnaissance resource 
assessment prior to undertaking a design resource assessment. A design (Class 3) resource 
assessment is most suitable for application over small areas of seascape and is typically the 
final and most detailed assessment conducted for a particular project. 

The user shall declare the class of resource assessment being undertaken and shall follow the 
appropriate procedures prescribed herein. 

Table 1 – Classes of resource assessment 

Class Description Uncertainty of wave energy resource 
parameter estimation 

Typical long-shore 
extent 

Class 1 Reconnaissance High Greater than 300 km 

Class 2 Feasibility Medium 20 km to 500 km 

Class 3 Design Low Less than 25 km 

 

NOTE Information on typical extent is provided for guidance only. The class of resource assessment depends on 
the degree of certainty required, not on the extent or size of the study area. 

The results and outputs from previous resource assessment studies can be considered for use 
as boundary conditions in more detailed studies. As the project progresses through a number 
of development stages, the wave energy propagation model and its application should be 
refined such that the uncertainty of the resource estimation decreases. The following factors 
can reduce uncertainty: 

• use of more capable models that include more accurate representation of the physical 
processes, as outlined in Table 5 in 7.2; 

• finer discretization in frequency, direction, space and time; 
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• use of more realistic boundary conditions and system forcing (winds, currents, etc.); 

• availability of additional measurements for model validation; and 

• modelling longer durations. 

5.2 Resource assessment and characterization flow chart 

The flowchart in Figure 1 depicts the general methodology outlined in this document. Different 
procedures are to be followed depending on the class of the resource assessment. For Class 1 
studies, the resource assessment can be based either on: 

a) analysis of existing archived sea state parameters, provided they were generated using a 
methodology consistent with the requirements for Class 1 studies set forth herein, or 

b) analysis of directional spectra generated through the application of a numerical wave 
propagation model in a manner consistent with the requirements for Class 1 studies set forth 
herein, or 

c) application of Measure-Correlate-Predict (MCP) methods as specified in Clause 8. 

For Class 2 and Class 3 studies, the assessment shall be based on either: 

d) analysis of directional wave spectra generated through the application of a numerical wave 
propagation model in a manner consistent with the requirements for Class 2 or Class 3 
studies set forth herein, or 

e) application of MCP methods as specified in Clause 8. 

Regardless of assessment class, the numerical model used to generate the directional wave 
spectra spanning space and time shall be appropriate for the task, configured in an appropriate 
manner, and successfully validated against measured oceanographic data. The boundary 
conditions and source terms (i.e. wind, wave or tidal fields) used to force the numerical model 
shall also be suitable and verified. 
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Figure 1 – Wave resource assessment and characterization flow chart 
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6 Study planning and data collection 

6.1 General 

To obtain an overview of the factors affecting the wave energy resource across the study area, 
and to identify the data that will be required to conduct the resource assessment, a site 
description shall be prepared. The site description shall include, but need not be limited to, a 
description of the elements in the following subclauses. 

6.2 Study area 

The study area is the area in which the wave resource is of interest and is to be assessed and 
characterized. The extent of the study area shall be declared. The main physiographic and 
oceanographic features of the study area shall be reviewed, especially those features that 
influence wave propagation and wave climate. When wave modelling is used to assess the 
resource, the model domain is the area across which the wave conditions are modelled. The 
model domain can extend beyond the study area. In this case, the extent of the model domain 
shall also be declared. When MCP methods are used to assess the resource, the study area is 
restricted to a single location or a finite number of discrete locations. 

NOTE It is possible that the model domain is larger than the study area because it extends to the known boundary 
conditions. In the offshore direction that will typically be for water depths of at least 100 m to 200 m to avoid shallow 
water influences. In the long-shore direction this will generally be greater than the distance from the offshore 
boundary to the area of interest. In case the model domain does not extend beyond, or only partially covers, the 
study area, ensure other means of assessment, appropriate for the chosen class, are used as well. 

6.3 Bathymetry 

The bathymetry of the model domain shall be described, and a bathymetric contour map shall 
be prepared. Where existing data sets are used, their source shall be provided. Existing 
bathymetric data sets will normally be employed in a Class 1 assessment. Depending on the 
quality of the bathymetric data that is available, new high-resolution bathymetric surveys can 
be required for higher class assessments. All bathymetric surveys used, whether existing or 
new, should comply with IHO S44 (2008). A Survey Order 2 or better, as specified in IHO S44, 
should be used for water depths of less than 200 m, and a Survey Order 3 or better should be 
used for water depths greater than 200 m. 

The bathymetric data shall be used to construct a digital elevation model for use in the wave 
propagation modelling. In general, the bathymetry shall be defined with sufficient horizontal and 
vertical resolution to adequately describe the bathymetric features influencing wave 
propagation. Better resolution is generally required in shallower water (where the waves are 
more strongly affected by the seabed) and in areas with steep bottom slopes. The spatial 
resolution of the bathymetric data should meet the minimum requirements shown in Table 2. 

Table 2 – Resolution of bathymetric data 

Class of assessment: 1 2 3 

Recommended maximum horizontal spacing of bathymetric data in water depths 
greater than 200 m. 5 km 2 km 1 km 

Recommended maximum percentage difference in water depth between adjacent 
bathymetric points in water depths less than 200 m. 10 % 5 % 2 % 

Recommended maximum horizontal spacing of bathymetric data in water depths less 
than 200 m. 500 m 100 m 25 m 

Recommended maximum horizontal spacing of bathymetric data in water depths less 
than 20 m. 100 m 50 m 10 m 
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6.4 Existing wave data 

Existing data and study reports characterising wave conditions across the study area shall be 
collected, reviewed and described. Existing data can come from previous numerical simulations, 
physical measurements, earlier resource assessment studies or previous wave climate studies. 
The existing data and information can help guide the user in setting up the resource 
assessment, as it can describe key aspects of the wave resource including but not limited to 
seasonal variability, interannual variability, frequency of storms, prevalence of multimodal wave 
systems, expected spectral shape and the variability of dominant wave direction. Furthermore, 
this data can be used to define boundary conditions for numerical modelling provided it 
conforms to the requirements of 7.3. In the case of Class 1 assessments, the archived data can 
serve as the primary data source, provided it conforms to the requirements detailed in 6.5. 
Measured wave data within a numerical model domain can be used for validation, provided it 
satisfies the requirements of 6.5. If the existing wave data is characterised using parameters 
that differ from those used in this document, then the data shall be converted to match the 
parameters consistent with this document. The methods used to convert the data shall be 
detailed and justified. The uncertainty associated with the existing data shall also be calculated 
and presented as detailed in 9.5. 

6.5 Wave measurement 

6.5.1 Purpose 

Measured wave data is required to validate the numerical wave model used to estimate the 
wave resource over the study area, and to support application of the MCP method. If suitable 
physical measurements of wave conditions are not available, then new measurements shall be 
acquired for these purposes. Measured wave data can also be used to develop suitable 
boundary conditions for wave modelling (see 7.3), but data used for such purposes shall be 
independent of data used for model validation. 

The measurements used for model validation shall satisfy the requirements of 7.6. In particular, 
the measurements shall provide an accurate and unbiased description of the wave climate at 
the validation locations(s). This implies that, for Class 1 assessments, analysis of the 
measurements shall provide reliable estimates of significant wave height, energy period and 
omni-directional wave power over a sufficient range of wave conditions. Data from a single, 
accurate, non-directional measuring instrument is sufficient for validation of Class 1 
assessments. For Class 2 and Class 3 assessments, in addition to the three parameters 
required in a Class 1 assessment, it shall be possible to reliably estimate, for all wave 
conditions, the spectral width and the directional spreading index. Hence, data from an accurate 
directional wave measuring instrument is required for validation of Class 2 and Class 3 
assessments. 

NOTE Although data from a single location is sufficient for validation, data from multiple locations is preferred. 

6.5.2 Selection of measuring instrument and analysis methodology 

The instrument used to collect wave data for model validation shall be capable of measuring 
quantities that can be analysed to provide accurate and unbiased estimates of the parameters 
listed in Table 3. The number of independent sea state measurements required to satisfy the 
requirements for model validation will depend on the wave climate and the class of the resource 
assessment, as specified in Table 6. In all cases, care shall be taken to ensure that the 
measurements capture a sufficient range of wave conditions, as specified in 7.6. 

To be considered fit for purpose, scientifically defensible evidence shall be provided 
demonstrating that the measurement instrument and associated analysis methods meet or 
exceed the performance requirements set forth in Table 3. 

NOTE 1 A sufficient number of sea state measurements can be obtained in many ways. For example, by employing 
a relatively low sampling rate (e.g. daily) over a relatively long period (i.e. several years), or by employing a higher 
sampling rate (i.e. hourly) over a shorter period (typically one year or less). 

Full document details: PD IEC/TS 62600-101:2024

https://doi.org/10.3403/PDIECTS62600?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
http://www.avadocuments.com/doc/pd-iec-ts-62600-101-2024
http://www.avadocuments.com/doc/pd-iec-ts-62600-101-2024


 – 16 – IEC TS 62600-101:2024 © IEC 2024 

NOTE 2 Many different sensors and sensor arrays can successfully be used for estimating non-directional and 
directional spectra. Non-directional spectra are often derived from measurements of free surface elevation or the 
heave motion of surface-following buoys. Pressure measurements from a fixed point a short distance below the 
surface can also provide data necessary for estimating the wave frequency spectrum. Directional spectra are typically 
estimated from analysis of three simultaneous measurements, such as the heave, pitch and roll of a surface following 
buoy, or surface elevation combined with orthogonal components of horizontal orbital velocity. 

Table 3 – Minimum requirements for wave measuring 
instruments and associated analysis 

Class of resource assessment 1 2 3 

Requirement Value xx 

Precision in Hm0 greater than xx, 95 % of the time 0,9 m 0,6 m 0,3 m 

Overall bias in Hm0 less than xx 0,3 m 0,2 m 0,1 m 

Precision in Te greater than xx, 95 % of the time 3,0 s 2,0 s 1,0 s 

Overall bias in Te less than xx 1,5 s 1,0 s 0,5 s 

Precision in ε0 greater than xx, 95 % of the time – 0,10 0,05 

Overall bias in ε0 less than xx – 0,05 0,02 

Precision in directional spreading greater than xx, 95 % of the time – 15° 10° 

Overall bias in directional spreading less than xx – 6° 4° 

Precision in mean direction greater than xx, 95 % of the time – 15° 10° 

Overall bias in mean direction less than xx – 6° 4° 

 

Refer to Clause 8 for definitions of characteristic parameters. 

Measurements spanning the frequency range from 0,04 Hz to 0,5 Hz are recommended in order 
to achieve the performance requirements set forth in Table 3. For measurements based on 
recorded time-histories, a minimum record length of 1 200 s per sampling period is 
recommended, but longer record lengths (up to 3 600 s) can be required in order to increase 
the resolution and precision of the (directional) wave spectrum that can be derived from the 
measurements. 

NOTE 3 In the absence of extensive industry experience, it is difficult to establish appropriate and reasonable 
minimum limits on the performance of wave measuring instruments and associated analysis. The limits specified in 
Table 3 are considered reasonable but can be revised in the future as industry experience increases. 

6.5.3 Instrument calibration 

Whenever possible, the measurement instrument(s) shall have third party certification. 
Measuring instrumentation, such as a WMI, that cannot have third party certification, shall be 
certified by the vendor. The certification shall include at a minimum the requirements listed in 
8.2 of IEC 62600-100:—. The instrument shall be successfully calibrated prior to deployment. 
If the calibration results do not fall within normal operating ranges the instrument should not be 
used. The calibration shall be repeated immediately following recovery to confirm that the 
calibration did not change over the deployment period in any way that might contribute to 
increased measurement error or bias. If the disparity in the pre- and post-deployment 
calibrations exceeds normal tolerances (provisionally 5 %) then the measurements shall be 
marked as provisional and should not be used for model validation unless the errors and biases 
associated with this disparity are shown to be less than the values specified in Table 3. 
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6.5.4 Instrument deployment 

Whenever possible, measured wave data should be obtained in one or more locations close to 
where wave energy converters are likely to be deployed. If this is not possible, wave data should 
be obtained from locations where the wave resource is representative of typical conditions 
throughout the study area and the average water depth is similar to that where wave energy 
converter deployments are anticipated. It is advisable to avoid locations where the spatial 
gradients of wave energy are steep such as near islands, prominent bathymetric features, or 
within the surf zone. 

The measuring instrument(s) shall be deployed in accordance with the supplier's specifications 
and recommendations to maximize precision and minimize bias as much as possible. 

For floating instruments, care shall be taken to minimize the error and bias introduced by the 
mooring system as much as possible. For instruments that rely on sensing dynamic pressures 
or orbital velocities below the free surface, the sensor(s) shall be located close enough to the 
free surface to accurately measure wave components with frequencies up to 0,5 Hz. For 
instruments that rely on sensing wave properties at multiple locations, the locations shall be 
optimised to minimize error and bias as much as possible. 

NOTE It is advisable to deploy more than one wave measuring instrument whenever possible to provide redundancy 
in the event of instrument malfunction or loss. This approach also has the benefit of providing multiple validation 
points in the event that malfunction or loss does not occur. Multiple data points are extremely valuable for validation 
vs. calibration, in addition to obtaining a more accurate assessment of the resource and its spatial variability. 

6.5.5 Analysis of measurements 

Nearly all measured data sets will contain erroneous or invalid data points. To improve the 
quality of the data set, screening methods recommended by the instrument manufacturer shall 
be applied to exclude spurious data as much as possible. Procedures recommended by either 
the instrument manufacturer or industry-standard best practices, or both, shall be used to obtain 
the best possible estimate of the wave spectrum and directional wave spectrum (if appropriate) 
for each sampling period. The methods presented in Clause 9 shall then be used to derive 
characteristic parameters for use in model validation. The methods used to screen and analyse 
the measured data shall be fully consistent with the methods for which scientifically defensible 
evidence demonstrating acceptable measurement performance is available. 

In most cases, non-directional wave spectra will typically be obtained from Fourier analysis of 
the water surface elevation time series. An established method of time-domain or frequency-
domain averaging will typically be employed to smooth the raw wave spectrum. Directional wave 
spectra will typically be obtained by multiplying the non-directional wave spectrum by a 
frequency-dependent spreading function that describes how the energy in each frequency band 
is distributed over direction. Many methods can be used to estimate the spreading function, 
including Fourier series decomposition, Fitting of parametric models, Bayesian methods, 
maximum likelihood methods (MLM), and Maximum Entropy Methods (MEM). Most methods 
assume a parametric model for the spreading function at each frequency band. All these 
methods involve computing the auto-, co- and quad-spectra from at least three distinct 
measured time series but differ widely thereafter. The last two methods (MLM and MEM) are 
recommended as they tend to provide superior performance. Further information on directional 
wave analysis is provided in Benoit et al., 1997. Analysing multidirectional wave spectra: a 
tentative classification of available methods. Proc IAHR seminar on multidirectional waves and 
their interaction with structures, 27th IAHR Congress, San Francisco, USA. 
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6.6 Wind data 

Existing data on wind speed and direction over the entire model domain shall be reviewed and 
described, including the source and details of validation. Acceptable data sources include 
physical measurements and wind fields predicted by numerical models (i.e. from pressure 
indices), provided the model results have been validated against measured data. The spatial 
and temporal resolution of the wind data shall be commensurate with the class of the 
assessment and the sensitivity of the wave model to this parameter. The height of the wind data 
shall be reported and be consistent with the wave model. Recommended spatial and temporal 
resolutions for wind data are given in Table 4. If the available wind data is of a coarser resolution 
than that which is recommended below, it can be interpolated, extrapolated or transformed for 
use in wave modelling; the methods and procedures used shall be described and justified. 

Table 4 – Resolution of wind data 

 Reconnaissance Feasibility Design 

Recommended temporal resolution 3 h 3 h 1 h 

Recommended spatial resolution 100 km 50 km 25 km 

It is possible that the height of the wind data does not match the height required for the wave resource assessment 
(typically 10 m), and it can be necessary to adjust wind data to an equivalent height of 10 m using appropriate 
scaling methods which shall be reported. 

 

6.7 Tidal and non-tidal current data 

Existing information and data on the tidal and non-tidal currents over the model domain shall 
be reviewed and described, including the source and details of validation. The speed and 
direction of the currents shall be presented, at a resolution appropriate to their spatial and 
temporal variability. Acceptable data sources include physical measurement and models that 
have been validated using measured data. The possible influence of these fluctuations on wave 
propagation shall be assessed and reported. A sensitivity study (see Annex C), or scientific 
reasoning, shall be used to assess the importance of these currents. If the influence is likely to 
be significant over any part of the study area, then the time-varying currents shall be included 
in the wave propagation model. 

6.8 Water level fluctuation 

Existing information and data on the water level fluctuations over the model domain shall be 
reviewed and described, including the source and details of validation. The possible influence 
of these fluctuations on wave propagation shall be assessed and reported. A sensitivity study 
(see Annex C), or scientific reasoning, shall be used to assess the importance of water level 
fluctuations. If the influence is likely to be significant over any part of the study area, then the 
time-varying water level shall be included in the wave propagation model. If either additional 
water level measurement or tide modelling, or both, are necessary, the methodology and 
expected uncertainty shall be described. 

NOTE In most circumstances it will be sufficient to prescribe a single water level across the entire model domain 
at each time step. 

Full document details: PD IEC/TS 62600-101:2024

https://doi.org/10.3403/PDIECTS62600?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
http://www.avadocuments.com/doc/pd-iec-ts-62600-101-2024
http://www.avadocuments.com/doc/pd-iec-ts-62600-101-2024

