COMMISSION FOR HYDROLOGY
ACTIVITIES RELATING TO STANDARDS IN SUPPORT OF RISK ASSESSMENT

_________________________________________________________________________________________


INTRODUCTION

This document sets out the fields of activity of WMO’s Commission for Hydrology and the Hydrology and Water Resources Programme in terms of standards for hazard monitoring, data management and analysis techniques in support of hydrological risk assessment.  

This note is to be read in conjunction with the appended table 1 giving the CHy listing of activities classified by hazard type and with table 2 giving the main related publications, covering therefore ongoing work and that of the recent past which has been disseminated for use.

For those at the 10-14 June 2013 Geneva workshop on Disaster Risk Reduction, this document also complements the presentation on behalf of the Commission for Hydrology which explains aspects of the hydrological setting and examples of why and how certain activities use standard and/or non-standard techniques in hydrological risk reduction.

For a comprehensive picture, particularly for those with a background in disciplines other than hydrology, this note touches on generic hydrological risk activities even if there is little current WMO activity in that field.  It also makes brief comment on lines of approach which may be expected to come to the fore in the future.  


HYDROLOGICAL SETTING

In terms of hydrological risks, extremes of water occurrence are plainly major hazards – both in terms of excess water in flooding from a range of sources and in terms of water deficit in soil, rivers and groundwater in times of drought.  Activities in overall hydrological characterisation of an area are also important since these provide the background to waterborne risks (as well as playing an important role in the analysis and modelling which can allow extremes to be set in context).  Hydrological risks have both short and long run-in periods; they have varying recovery times and the sequence of events can be important.   The risks posed are those to health, safety and welfare, food and water supply and availability, mobility, power and industrial functioning and to environmental quality concerns.

The hydrological domain differs from the atmospheric one in that it is one in which interventions can be and are made, not only to attempt to reduce risk impact but also in other water management contexts which may reduce or exacerbate risk.  Work directed at strategic planning to monitor and reduce risk aims to reduce time-of-disaster stress.

The hydrological domain also differs from the atmospheric domain in that individual countries and regions are often less dependent on other nations in terms of their water environment and potential to manage it.  Plainly this is not so much the case in transboundary river basins, but in many areas hydrological analysis has more independence than is generally the case in meteorological and climatological analysis and methods.  This has an impact in terms of the need for and development of standardisation of approaches. 


OVERALL CHy APPROACH TO STANDARDISATION

WMO hydrology frequently recommends some data and analysis approaches in the form of guidelines and guidance material.  In more general parlance these are best, or perhaps good, practice.  This is very realistic for hydrology on a world-wide basis since the practice of hydrology involves dealing with diverse terrains, with very different levels of data availability and with different levels of population and economic development.   A single approach to a particular hydrological issue across all these is not always a reasonable aim, so the question is frequently one of a standard rather than the standard.  

[bookmark: _GoBack]Where there is most likely to be a standard approach is in the technical derivation of certain aspects of data measurement which can be independent of some of the above variations, rather than in subsequent analysis techniques.  What is a particularly desirable issue for standardisation is quality management in a number of senses - across measurement, analyses and the presentation of material to those dealing with, inter alia, disaster risk management.   A number of CHy publications deal therefore with the ongoing establishment of a ‘Quality Management Framework – Hydrology’, of particular relevance to NHSs and other operational and strategic hydrological organisations, and in line with the WMO QMF.

The likelihood of issues being met by a standard, rather than the standard in a particular context is not only because of the nature of an item, nor only because of the level of data availability, but also because of established practices, policies and, indeed, economic and commercial concerns (eg those of software developers) in particular countries.

Within CHy documents are produced which are designated as 
	Technical regulations
	Guide to Hydrological Practices
	Manuals
	Technical reports and series
	Statements.
As a general comment, the level of standardisation is less as one goes down the above list.  Table 2 details the documents most relevant to risk assessment.  

In producing support documentation for National Hydrological Services (or their equivalent organisations) CHy seeks to make use of existing wise practice, to consider approaches which have been developed by other organisations and to capitalise on appropriate standards of the International Organization for Standardization (ISO).   A working agreement with ISO is to be used for the preparation of joint standards.  CHy will keep options open to the possibility of working with other organisations that promote the development of standards in hydrology.  CHy will advance the use of definitions adopted by the Inter-Commission Task Team on Quality Management Framework in activities associated with the provision of hydrological data, products and services.

COMMENT ON INFORMATION CATEGORIES FOR EACH HAZARD IN TABLE 1 

This section makes brief general comment on the types of information requested in table 1 for each hazard identified and is therefore best read in conjunction with that table.

With regard to whether the activities are related to observation, detection and monitoring, this is a very common requirement in hydrology, usually needing specific numerical data but on occasions qualitative information and judgement, whilst always welcome, have to suffice.

With regard to the question as to whether this requirement is related to archived data, the hydrological problem often requires as long a record as possible, therefore likely to be an archived record, because of natural variability (± any trend) to build up as good a picture of conditions as possible.  Some applications need very recent data, as near-real time as possible, and these are naturally less likely to be in a formal archive. 

Whether or not archived parameters are standardised ones is not crucial to analysis and management in the sense of precise definition but obviously consistency in series of data is strongly advisable and quality control is always of great importance.  It can be better to have some good quality data which is non-standard rather than no data or poor quality information on a standard parameter.

When data should be archived, if taken to mean date of transference to a database, is as soon as possible compatible with quality control, noting (as in two paragraphs above) that near-real time data pose rather different issues.  If the question is read as the time discretisation of archived material, this is specific to the parameter involved.

With regard to the final column of table 1 relating to the use of ‘statistical, analysis and forecasting techniques’, these are an absolutely key part of hydrology, ranging from simple data manipulation to very complex analyses, including a great range of modelling techniques.  Unlike in the atmospheric domain, there is not an agreed overall approach to modelling in the hydrological domain.  This arises because of the complex mixed-media of the domain and very high spatially variability.  Standardisation in modelling is limited, except in the sense of standards for commercial software production.  In some countries for some hydrological applications there are approaches in common, even dominant, use but these are not necessarily the best approaches: rather they ensure that a certain level of appropriateness can be expected.   


THE KEY HYDROLOGICAL HAZARDS OF TABLE 1

This section notes the main types of hydrological activity of each of the relevant hazards in table 1. In general hydrological risk assessment work concentrates on the probabilities of occurrence of hazard events of particular magnitudes - statistically or in a specific forecast sense.  In operational hydrology concern is related to a specific event: in strategic hydrological planning and design it is the statistical distributions which are key.  The magnitudes of the events determine the damage, in association with the social, environmental and economic situation in which they occur.  Plainly the relative importance of a particular hazard and the degree of absolute and relative risk vary spatially. There is concern, too, that environmental change, in the wide sense, can change relative risks over time: in the hydrological domain this comes from not only possibly climate change but also from land management and water management changes.  

In table 1 for the major hydrology-related hazards the types of generic risk assessment activities are given first, followed by specific activities.  This is in order to present a full and rational picture, rather than just concentrating on individual items under way (or ‘completed’ – see table 2) by the Commission.

For droughts the main classes of activities in hydrological risk assessment are the monitoring of development of potential drought situations, analysing the severity of current and past drought events, estimating magnitude-frequency relationships, the development of indices and indicators to encapsulate complex arrays of characteristics of droughts and, a young field of endeavour, the prediction of drought conditions of soils, rivers and groundwater. 

For floods – noting that all inland flooding is covered together in one row in table 1 – the emphasis of CHy work is in the forecasting of (short-term) flood events, the estimation of longer term magnitude-frequency relationships for planning and design and the determining of areas of inundation for floods of various sources and magnitudes.  These potentially cover river flooding (whether flash or of slower genesis), groundwater flooding and pluvial flooding (particularly in urban areas) and also joint issues with coastal flooding.

Whereas the above items are related to the extremes of hydrological conditions, in terms of waterborne hazards the general hydrological characterisation of an area is important in determining hazard paths and receptors.  


A HYDROLOGICAL RISK ASSESSMENT EXEMPLAR 

As a demonstration of a type of hydrological risk assessment activity, this section briefly considers an example in terms of broad-scale river and coastal flood risk.  It is hoped that consideration in a little depth of a specific example will, in particular, be of use to those whose specialisation is not in the field of hydrology.  This work was reported in the WMO Bulletin[footnoteRef:1] in the context of climate/water interactions in the run-up to World Climate Conference-3 but it is examined here for the generic points it sheds on a series of hydrological techniques in terms of how standard or otherwise they are, and where linkages are made with other disciplines.  The elements of the work, with their level of standardisation, together with some aspects of results, are given in the figure on page 5.  [1:     Calver, A., 2009, Water and climate: issues, examples and potential in the context of hydrological prediction:  WMO Bulletin 58(3), 197-204.  ] 


This investigation into flood risk across Britain was undertaken by a range of scientists working with the government’s (then) Department of Trade and Industry’s ‘Foresight’ team looking in particular at likely conditions under the climate predictions for the 2030-2100 period in order to inform policy-making.   Commonly-used cross-government socio-economic 
	main categories of information 
	 data
	analysis / modelling
	common usage in the country
	a standard in the country
	the standard in the country
	non-standard
	generically useable elsewhere
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‘futures scenarios’ were taken to represent an encapsulated range of development possibilities covering different levels of governance and different social aspirations/values.

Each of these socio-economic scenarios was linked with a likely climate scenario in terms of global greenhouse gas emission scenarios considered compatible with the development characteristics. The estimated scale of effects of the climate drivers, together with the other influences on flood risk implicit in the development scenarios (such as environmental regulation, sea level change, urbanisation, infrastructure development etc) were assessed by groups of experts.  The results were then factored in to a modified version of an existing software system for determining, by quantitative but broad-brush hydrological and hydraulic procedures, the expected spatial extents of fluvial (1-in-100 year event) and coastal (1-in-200 year event) flooding, together with the associated cost implications in social and infrastructure terms.  Extensive details of the methods are available[footnoteRef:2] and the figure (page 5 of this document) shows some results from this procedure in terms of average annual flood damage for the 2080s under the four combined climate and socio-economic scenarios.   [2:     Evans, E., Ashley, R., Hall, J., Penning-Rowsell, E., Saul, A., Sayers. P, Thorne, C and Watkinson, A.,  2004, Foresight future flooding: scientific summary: I  Future risks and their drivers, 366 pp; II Managing future risks, 417 pp.  Office of Science and Technology, London. ] 


This Floods Foresight project was undoubtedly influential in the UK in raising the profile of broad-scale flood hazard and attracted interest in, for example, China, India, Japan, the Netherlands and the USA.  It is an example, with scope for further elaboration, of fairly standard methods for broad-scale risk in terms of the country it was undertaken for and is generically appropriate for other regions, with local parameterisation.   It is plainly a ‘broad-brush’ approach with advantages and drawbacks inherent in such a procedure.  The drawbacks centre on the inevitable need for approximation, which can be non-standard.   Some such points include the establishment of rankings and multipliers by expert groups (which, while probably the best approach one can take, may not give repeatable results); the use of global climate with local development scenarios; and in estimating the major rather than all sources of flooding.  The advantages reside in developing good estimates across a wide spread of disciplines, including climate and hydrology, to explore future flood risk and management options.


CONCLUDING REMARKS

A major part of the Commission of Hydrology’s work is directed towards and/or relevant to risk assessment.  Considering risk as the product of probability of occurrence and the associated consequence of an event, it is perhaps true to say that the hydrological emphasis is in the determination of probabilities of occurrence for water excess and water deficit of particular severities.  Additionally, overall hydrological characterisation of an area affects the course of waterborne hazards and can affect the response to a hazard and general disaster recovery times.

Standardisation of hydrological monitoring and analysis is not essential but can have advantages of transferability: frequently whatever information is to hand has currently to be made use of.  What is crucial for results to be meaningful is a high standard of quality management across data gathering, analysis and interpretation.

Fields which are likely to be more to the fore in hydrological disaster risk reduction in the future include the increasing use of remotely-sensed information, more widespread use of spatially-explicit modelling and increased near-real time data assimilation for analysis against the context of the more generally-archived longer term data.

The area of the WMO website at http://www.wmo.int/pages/prog/hwrp/chy/index.php gives comprehensive information on the Commission for Hydrology beyond the risk assessment aspects covered in this document.








Ann Calver
17 May 2013
on behalf of CHy
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